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@ mlAISeIFhEB—FBIRAT] U9302 Series Product Specification Rev. A0

1. P2 A48 Product Introduction

1.1 P7 %A Product Description
U9302 Z %12 — RAIAFERE M T HE e E 2 () SARME RS, A7 &R JE ik sk
(NDIR) JEHEIFRIM BT R (e AR, e RAMAL e R s 54k

/|

HEEAAMESEE, BT ERA 5, HAAEMRILS . mRMELE. NIRRT A 35 T3
WA S EEE, ERAEIFMREE. A, iR, SURNEE AR aEZ 8 Rl R7 W
Failik, B ATEEM: . U9302 series are industrial optical hydrocarbon (HC, specifically CHa4

gas sensors with various measurement range that utilizes the principle of non-dispersive infrared
(NDIR) to detect environmental HC (CH4) gas concentration. Because of its dual-beam design, it has
better stability compared with single-beam NDIR sensors. This product applies optimized optical
design, circuit design, digital signal processing algorithm, and compensation algorithm. Compared with
the like products in the market, it has a high signal-to-noise ratio, good repeatability, and fast response.
In addition, through the robust design, the product has passed several environmental and life tests that]

guarantee superior reliability.

1.2 P24 Product Features
> ZEE A ERERE Full-measurement-range calibration at multi-points temperature
> XUEIEW, MREfaE Dual-beam design to ensure stable output
¢ RMSHE: /N F0.1% Vol; RMS noise less than 0.1% Vol
< i K T104E Work-life more than 10 years
> R, #T %% Compact mechanical structure for easy installation
<> R A SRR AR FEh R HERE L Auto-calibration and Manual-calibration available

<> E5% 7 UART and Voltage output signal

3 N4, Application Field
< Lbid ] Industrial process control

< IR 4 Environment and safety monitoring
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2. P EERME Product Characteristics

2.1 FAR¥EHr Technical Specification
=z O ) =
i U93020001 U93020002 U93020003
Product Number
RN
Target Gas ) Methane (CHa4)
o ¥ ] 0~ 5% Vol. 4o _ 0
Measurement Range @ (0~ 100% LEL) S L 0 ~100% Vol.
o WA 0~1%Vol.: + 0.06% Vol
Accuracy @ 1%~ F.S.: £ 6% reading
T i <10
Zero Drift 4) <1%F.S.
ﬂ[ﬂﬁjﬁﬁlﬂ_ Response < 30 seconds
Time
T oo .
Operation Conditions -20~60 °C; 0~95% RH (Non-condensing)
et AL o~ 8E ©
Storage Conditions -40 °C~85°C
CagiNcENE . @ Ri
Power Supply DC 3.6 V~5.5V @), Ripple voltage < 50 mV
SZ A Nray
SER AR IR <40 mA
Average Current
VA FRLAL
Peak Current <300 mA
c Ofﬂfgﬁon 1) UART TTL (3.3 V)
- (2)
Interface 2) Voltage output (0.4 V -2 V)
P A
Life Expectancy 10 years
KR E P <50
Long-term Stability <2%F.S.
HiE
Weight 26 grams

(1) Contact Unitense for measurement of other hydrocarbon gases, e.g., Ethane (C;Hs), Propane (C3Hs),
Ethylene (CzH,), Propylene (CsHg), Acetylene (CzH>), etc.

(2) Contact Unitense for customized request.

(3) Specification is referenced to certificated calibration gas mixture (+2% uncertainty).

(4) Ambient condition: 20 to 30 °C, 50% to 70%RH.
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2.2 G|JIE X Pin Definition

Bottom view from pin surface

5|
Pin-out

fiii& Description

GND

GND

V+

DC power supply

RXD

UART_RXD

Vout

Voltage output (0.4 V -2 V)
corresponding to 0 — 100% full range

TXD

UART_TXD

3. 4MER S Product Outlines (unit: mm)
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Industrial Communication Protocol Rev05

Industrial NDIR Sensor

Communication Protocol Rev05

FRA

Version

EITIe %
Revision Record

RATH

Issue Date

01

VIR R
Initial Release

2024.02.28

02

16 R TH P
Communication Protocol has been changed

2024.04.12

03

BT AR 2 R AR R AR T A .

Descriptions of concentration calculations over a wide range of
scales have been added

N 7 AR HERT R R HEE 4

Added zero calibration and full scale calibration commands

2024.07.29

04

1.3 hnid& VG A

Add a description for the applicable scope.

2. 3G IR B R R

Add a gas unit conversion table.

MGt 4 “WE HIRESE” ik

Add a description for Auto Calibration in command ‘Setting
parameter of automatic calibration’.

2026.01.08

05

1IN TF-ZIALHE . PSR (RS . W R AV ) A8 FH 47 3¢
IR o

Add a application note for ‘Manual calibration of reading’, two-
point calibration which is include ‘Zero calibration of reading’,
and ‘Full scale calibration of reading’.

2026.03.23
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1 &MVl Scope

Industrial NDIR Sensor Communication Protocol &M TU9103 %%, U9302%%1. U9603 & %1, U9802

EYIP

Industrial NDIR Sensor Communication Protocol is used for U9103 Series, U9302 Series, U9603

Series, U9802 Series.

2. KA&HALNHE Gas Unit Conversion

1% Vol = 10,000 ppm

Table 1 Gas Unit Conversion

Gas LFL(%) Vol (%) ppm
CO2 / 20 200,000
CH4 100 5 50,000

R32 100 14.4 144,000
R290 100 2.1 21,000
R454A 100 8.4 84,000
R454B 100 11.5 115,000
R454C 100 7.7 77,000

3. 815 % Data Communication
3.1 B 15 Serial Port (UART) Communication

HHF%E Baud rate:9600, #(#fif; Data Bits:8, 15 ik:47 Stop Bits:1, &K4if Parity:no, {5

Hardware Flow control: no

3.2 IR Format of Communication Protocol

HAm )R F 16334 # 7~ The data format is in hex

Ki% -- Send
ik K i il 1 HHE n Ll
Head Length CMD DATA1 DATAnN Checksum
0x10 XX XX XX XX XX
ik -- Respone
ik K i il 1 HHE n Ll
Head Length CMD DATA1 DATAnN Checksum
0x20 XX XX XX XX XX

Wwww.unitense.com
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3.3 Eifhr i i Introduction about Format of Communication Protocol

i H it TR
ltems Description Bytes
Sk Ki%kF20x10, & [E]:2£0x20. 1
Head Send 0x10 or Response 0x20.

K MEE 7K E, 45T CMD~DATAN) 715 4. 1
Length Count of bytes from CMD to DATAnN.

i NI E ]
CMD See Command List.

e MDATA1ZIDATAN.FIN % 1 Byte per
DATAX From DATA1 to DATAN. DATAX
il

Checksum Checksum = 0x100 -(Head+Length+CMD+DATA1+...+DATAN)%0x100. 1

3.4 & %13 Command List

14 %1% Command List

0x01 UK AERA S Get software version

0x02 i) 77 57415 Get product serial number (SN)

0x03 FEUS A EH Read gas concentration in ppm

0x04 FBh#E Manual calibration of reading

0x05 WHE Hh S Setting parameter of automatic calibration
0x06 FKHE Zero calibration of reading

0x07 WEFERUE Full scale calibration of reading

Wwww.unitense.com
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0x01 - ELHUEERUA S Get software version

Kikar4 -- Send

ByteO Byte1 Byte2 Byte3

Head Length CMD Checksum

0x10 0x01 0x01 OxEE

R[F{E -- Response

ByteO Byte1 Byte2 Byte3 Byte n+2 Byte n+3
Head Length CMD DATA1 DATAnN Checksum
0x20 XX 0x01 XX XX XX
DATA1~DATAN HAFIRA S, A BRI B 2 Bl SRR (R T 2 T 25032

DATA1~DATAnN is software version. It will be changed with the software updated.

0x02 -- 7= ¥ 415 Get product serial number (SN)

KRikn4 -- Send

ByteO Byte1 Byte2 Byte3

Head Length CMD Checksum

0x10 0x01 0x02 OxED

R[A{E -- Response

ByteO Byte1 Byte2 Byte3 Byte21 Byte22
Head Length CMD DATA1 DATA19 Checksum
0x20 0x10 0x02 XX XX XX
DATA1~DATA19% R ™ i P 4 5 A BE 197

DATA1~DATA19 is SN, 19 bytes.

0x03 -- FEH 4K Read gas concentration in ppm

KRikn4 -- Send

ByteO Byte1 Byte2 Byte3

Head Length CMD Checksum

0x10 0x01 0x03 OxEC

i&[n{ Response

ByteO Byte1 Byte2 Byte3 Byte3 Byte3 Byte5 Byte6
Head Length CMD DATA1 DATA2 DATA3 DATA4 | Checksum
0x20 0x05 0x03 XX XX XX XX XX

DATAS and DATA4 are reserved.

A SR i R NS BN 155 1% Vol IR 248 R i A R, $AL2 ppm.

If the Measurement Range of a product is less than or equal to 1% Vol, please using a following
formulae to calculate a Concentration, which unit is in ppm.

www.unitense.com

Page: 4 /12


https://cn.bing.com/dict/search?q=serial&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn

SHENZHEN UNITENSE INNOVATION ELECTRONICS CO., LTD

@ }ﬁﬂllﬁugauﬁﬁa?ﬁmﬂa Industrial Communication Protocol Rev05

W Z Concentration (ppm) = (DATA1 * 0x100+DATA2)

5] 1, DATA1 = 0x03, DATA2 = OxE8, 4 W £ (ppm) = (0x03*0x100 + OxE8), it 4 45 % K
Ox03E8, “exf I {132 791,000.

Example 1, if DATA1 is 0x03 and DATA2 is OxE8, so Concentration (ppm) = (0x03 * 0x100 + OxES8),
the result is 0x0O3E8, and it is 1,000 in decimal.

L SR i RS DUSE LK T-1% Vol B/ T4 750% Vol, R4 f T A Bk e, A2 ppm.

If the Measurement Range of a product is more than 1% Vol and less than or equal to 50% Vol,
please using a following formulae to calculate a Concentration, which unit is in ppm.

W Concentration (ppm) = (DATA1 * 0x100+DATA2) * 0x0A.

%2, DATA1 = 0x03, DATA2 = OxE8, 4K JE (ppm) = (0x03*0x100 + OXE8)*Ox0A, i % 45 KK
0x2710, “eXf Iz -3 29 10,000.

Example 2, if DATA1 is 0x03 and DATAZ2 is OxE8, so Concentration reading (ppm) = (0x03 * 0x100 +
OxE8) * 0x0A, the result is 0x2710, and it is 10,000 in decimal.

BRSPS N VE K T-50% Vol, B2 48 F i A sUrH SR, 547 2 ppm.

If the Measurement Range of a product is more than 50% Vol, please using a following formulae to
calculate a Concentration, which unit is in ppm.

WIE1540 Concentration (ppm) = (DATA1 * 0x100+DATA2) * 0x64.

#13: DATA1 =0x03, DATA2 = OxE8, AL 4L (ppm) = (0x03*0x100 + OXE8) * 0x64, itH4h
4 0x186A0, XS M-+ 4100,000.

Example 3, if DATA1 is 0x03 and DATAZ2 is 0xE8, so Concentration (ppm) = (0x03 * 0x100 + OxES8) *
0x64, the result is 0x186A0, and it is 100,000 in decimal.

0x04 -- F-sh#kiE Manual calibration of reading
Kik#n4 -- Send

ByteO Byte1 Byte2 Byte3 Byted Byte5
Head Length CMD DATA1 DATA2 Checksum
0x10 0x03 0x04 XX XX XX

iR [A{ -- Response

ByteO Byte1 Byte2 Byte3

Head Length CMD Checksum

0x20 0x01 0x04 0xDB

AR SR il BRI Y /S T B0 45 T 1% Vol IR A48 R i it T s r) BRI, S A e ppm.
If the Measurement Range of a product is less than or equal to 1% Vol, please using a following
formulae to calculate a Target Concentration, which unit is in ppm.

H#r¥k ¥ Target Concentration (ppm) = ( DATA1 * 0x100 + DATA2 )

www.unitense.com Page: 5/ 12


https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn

SHENZHEN UNITENSE INNOVATION ELECTRONICS CO., LTD

@ }ﬁtlIIEIIEEIIEﬁEE?ﬁHEﬂEJ Industrial Communication Protocol Rev05

B4, KHER) B PR Z0 ppm, 4 DATA1%T0x00, DATA2 2T 0x00, A LLAIERI A& U -
0x10 0x03 0x04 0x00 0x00 OxE9.

Example 4, if the Target Concentration is set to be 0 ppm, so DATA1 should be 0x00, and DATA2
should be 0x00, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x00 OxE9

15, KLAER) H BRI 2400 ppm, HADATA155T-0x01, DATA2 %5F 0x90, FrLAKIEMIfir 20T
0x10 0x03 0x04 0x01 0x90 0x58

Example 4, if the Target Concentration is set to be 400 ppm, so DATA1 should be 0x01, and DATA2
should be 0x90, a command to be sent is shown as below:

0x10 0x03 0x04 0x01 0x90 0x58

AR SR il BRIV A T B 25 1-50%Vol, IR A 8 Fl T i S 55 F A HE ) H AR, 5472 ppm.
If the Measurement Range of a product is more than 1%Vol and less than or equal to 50%Vol, please
using a following formulae to calculate a Target Concentration, which unit is in ppm.

H#r#k [ Target Concentration (ppm) = ( DATA1 * 0x100 + DATA2 ) * Ox0A .

%16, AR HFR K20 ppm, F84DATA1% T-0x00, DATA2 %5T 0x00, Ft PAAIEMIdr &40 T
0x10 0x03 0x04 0x00 0x00 OxE9

Example 6, if the Target Concentration is set to be 0 ppm, so DATA1 should be 0x00, and DATA2
should be 0x00, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x00 OxE9

17, BHER) H AR 2400 ppm, J84DATA1457-0x00, DATA2 %57 0x28, FTLAAGAMIfr &40 T
0x10 0x03 0x04 0x00 0x28 0xC1

Example 7, if the Target Concentration is set to be 400 ppm, so DATA1 should be 0x00, and DATA2
should be 0x28, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x28 0xC1

AR SR b BRIV K T-50%Vol, A8 AR T st S = sl A HE ) HARREE, Az 2 ppm.

If the Measurement Range of a product is more than 50%Vol, please using a following formulae to
calculate a Target Concentration, which unit is in ppm.

H¥Rr¥#Z Target Concentration (ppm) = ( DATA1 * 0x100 + DATA2 ) * 0x64 .

%18, LM H bR 20 ppm, F84DATA1% T-0x00, DATA2 45T 0x00, Ft PAAIE M@ &40 T
0x10 0x03 0x04 0x00 0x00 OxE9

Example 8, if the Target Concentration is set to be 0 ppm, so DATA1 should be 0x00, and DATA2
should be 0x00, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x00 OxE9
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#19, KHER) HFRIK 2400 ppm, JE4DATA1457-0x00, DATA2 %57 0x04, FTLAAGEMIdr 40T
0x10 0x03 0x04 0x00 0x04 OxE5

Example 9, if the Target Concentration is set to be 400 ppm, so DATA1 should be 0x00, and DATA2
should be 0x04, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x04 OxE5

Application Note:

HERH BB ESR(LIINS, B R B RI5%. 10%. 30%. 50%MFR )& . BN
TALRHER E] L BEHERAS, R P A . RO BAT L R SRR SRS T sl B R 45 R AE
i REVO R A HEAT AME%, DT DRAIE A B0 R A0 4 B P Y0 Bl P R A 5 J A

If there is only a single reference gas (such as N2, or a standard gas which is at 5%, 10%, 30%, 50%
sensor’s full-scale), or in order to save calibration time and cost, it is recommended to use ‘Manual
calibration of reading’. Because our patented algorithm provides a compensation according to the
result of ‘Manual calibration of reading’ in sensor’ full scale. In this way, it can be ensure the sensor's

accuracy meets specifications.

0x05 -- # & HaikESE Setting parameter of automatic calibration

Ki%m4 Send

ByteO Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8
Head Length CMD DATA1 DATA2 DATA3 DATA4 DATA5 | Checksum
0x10 0x06 0x05 XX XX XX XX XX XX

iR [A{ -- Response

ByteO Byte1 Byte2 Byte3

Head Length CMD Checksum

0x20 0x01 0x05 OxDA

DATA1: HaIRKHE£HE Auto Calibration Enable, 0x01 - Enable, 0x00 - Disable.

DATA2 and DATA3: Haik:#Ef ] Auto Calibration Period(H) = DATA2 * 0x100 + DATA3.

DATA4 and DATA5: HaIiHE H 453 % Auto Calibration Target Concentration (ppm)

Note:

1. BB EHED REBRINAE S AT

Auto Calibration is Disable by default.

2.5/ N E SIAHE R 1 24 /N, iR E 24 /N R REH A

The Auto Calibration Period is at least 24 hours, It is recommended to set it to be an integer multiple
of 24 hours.

3. ARSHETHREIT IR AT T, H SRS AT I (B RSNk E 0

When Auto Calibration is enabled, Auto Calibration Runtime accumulates by 1 every hour.

4. G HEIS AT IV [R) B3 0] B 24 /N E B B AR — Ko LLAnAT UG E S IZ AT R N0, (R Es e n
Wi HIZ AT 18/, B A BB N8/, ARty e, IR B8 B e E B0, XA

Wwww.unitense.com

Page: /7 /1


https://cn.bing.com/dict/search?q=parameter&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=automatic&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=calibration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn

SHENZHEN UNITENSE INNOVATION ELECTRONICS CO., LTD

@ }ﬁtlIIEIIEEIIEﬁEE?ﬁHEﬂEJ Industrial Communication Protocol Rev05

fE IR CEA W HIZIT25/M, B4 B2t 25/, Gn SR e e, R4 EHE B e et
24/ o

Auto Calibration Runtime is automatically saved every 24 hours. For example, when Auto Calibration
Runtime is initially 0 and the sensor operates continuously without power interruption for 18 hours,
the reported value will be 18 hours. If the power is then turned off, the value will be reset to 0 after
power is restored. If the sensor operates continuously for 25 hours, the reported value will be 25
hours. If the power is then turned off, after power is restored, the reported value will be 24 hours.

5. 405 H A AEZ AT I 18] K T4 T H ShAHE R Y, I8 A F Sh AT — IR HE B SR B R N1

If Auto Calibration Runtime is greater than or equal to Auto Calibration Period, an Auto Calibration
will be performed, and Auto Calibration Count will increment by 1.

6. BT H BN HE B T, B shR kIS 1T I [A] 4 5 B A0,

Auto Calibration Runtime is reset to 0 after performing an Auto Calibration or Manual Calibration.
7THRRIERE ANRMES IS G, BB TR 847 S pl E E MO,

Both Auto Calibration Runtime and Count are reset to 0 if you send a command to set parameter of

automatic calibration

AR SR il BRORSE DU YE /S 1 B 55 T 1% Vol IR A R i it 55 B s e HARIK S, $uA 2 ppm.
If the Measurement Range of a product is less than or equal to 1%Vol, please using a following
formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.

H S RHE H 453 # Auto Calibration Target Concentration (ppm)= ( DATA4*0x100 + DATA5 ).

%110, FTH AR HE. WE AR AER A NT2H. B3 HE H 47K H0ppm, 784 DATA4 = 0x00,
DATAS5 = 0x00, KIxMf44: 0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

Example 10, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration
Target Concentration to be 0 ppm, so DATA4 should be 0x00, and DATA5 should be 0x00, a
command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

B, FT0T B ahiciE. WE AR WIA72H. B 3Rk H FRiK 2 J9400ppm, T84 DATA4 = 0x01,
DATAS5 = 0x90, &i%[fir4H: 0x10 0x06 0x05 0x01 0x00 0x48 0x01 0x90 0x0B

Example 11, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration
Target Concentration to be 400 ppm, so DATA4 should be 0x01, and DATA5 should be 0x90, a

command to be sent is shown as below:
0x10 0x06 0x05 0x01 0x00 0x48 0x01 0x90 0x0B

AR SR il BRIV /S T B 55 1-50%Vol, IR Fl R i 355 E SR HER HARIR S, 72 ppm.
If the Measurement Range of a product is more than 1%Vol and less than or equal to 50%Vol, please
using a following formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.
H S RHE H #5¥E Auto Calibration Target Concentration (ppm)= ( DATA4*0x100 + DATA5 ) * OxO0A.
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112, T B, WE B RHEA W NT72H. B 3R HE H bRk H0ppm, T84 DATA4 = 0x00,
DATAS5 = 0x00, #&i%[fr4H: 0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

Example 12, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration
Target Concentration to be 0 ppm, so DATA4 should be 0x00, and DATA5 should be 0x00, a

command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

113, FT7F A bR WE B HER I 972H. B 3h i H 47K Z 400ppm, 84 DATA4 = 0x00,
DATA5 = 0x28, KIEM4 N: 0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x28 0x74

Example 13, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration
Target Concentration to be 400 ppm, so DATA4 should be 0x00, and DATA5 should be 0x28, a
command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x28 0x74

A SR it A T [ K T-50% Vol R4 48 1 2 Ui 5 H SR H AR S, S A2 /2 ppm.

If the Measurement Range of a product is more than 50%Vol, please using a following formulae to
calculate a Auto Calibration Target Concentration, which unit is in ppm.

H S RHE H 453 % Auto Calibration Target Concentration (ppm)= (DATA4 * 0x100 + DATA5) * 0x64.
14, T AR HE. WE A SIRAERIANT2H. B3 HE H 47K H0ppm, 784 DATA4 = 0x00,
DATAS5 = 0x00, KIxMf44: 0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

Example 14, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration
Target Concentration to be 0 ppm, so DATA4 should be 0x00, and DATA5 should be 0x00, a
command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

%115, FT7F A shReHE . WE B HER I 972H. B 3h 2 H 47K Z 400ppm, 84 DATA4 = 0x00,
DATAS5 = 0x04, KiEMr4N: 0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x04 0x98

Example 15, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration
Target Concentration to be 400 ppm, so DATA4 should be 0x00, and DATA5 should be 0x04, a
command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x04 0x98

TR R ELE 2 D, kM B RHEar SR MR, W E s

A command to to Disable Auto Calibration ,They are the same one regardless of the Measurement
Range of a product.

0x10 0x06 0x05 0x00 0x00 0x48 0x00 0x00 0x9D
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SHENZHEN UNITENSE INNOVATION ELECTRONICS CO., LTD

@ millAISeIEEEFBIRAE]

0x06 -- & fifZift Zero calibration of reading

Kikfr4 -- Send

ByteO Byte1 Byte2 Byte3 Byted Byte5
Head Length CMD DATA1 DATA2 Checksum
0x10 0x03 0x06 XX XX XX

R[FI{A -- Response

ByteO Byte1 Byte2 Byte3

Head Length CMD Checksum

0x20 0x01 0x06 0xD9

A SR it AL T /N T B 55 T 1% Vol IR AT R i it 5 B SR HER) H AR,  $A 2 ppm.
If the Measurement Range of a product is less than or equal to 1%Vol, please using a following
formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.

E HWKSE Zero concentration (ppm) = ( DATA1 * 0x100 + DATA2 )

116, % 1 E NOppm¥iH 4 0x10 0x03 0x06 0x00 0x00 OXE7

Example 16, a command setting the Zero concentration to be 0 ppm is shown as below:

0x10 0x03 0x06 0x00 0x00 OxE7.

%117, % ri B H400ppmifIHE-44 0x10 0x03 0x06 0x01 0x90 0x56

Example 17, a command setting the Zero concentration to be 400 ppm is shown as below:
0x10 0x03 0x06 0x01 0x90 0x56.

PSR il BRIV R/ T B 45 1-50% Vol IR Fl R i 3Tt 5 E SR HER HARIK S, $uA7 2 ppm.
If the Measurement Range of a product is more than 1%Vol and less than or equal to 50%Vol, please
using a following formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.
FSIKE Zero concentration (ppm) = ( DATA1 * 0x100 + DATA2 ) * 0x0A

%118, % 5% B NOppm i 44 0x10 0x03 0x06 0x00 0x00 OXE7

Example 18, a command setting the Zero concentration to be 0 ppm is shown as below:

0x10 0x03 0x06 0x00 0x00 OxE7.

#1119, % 5B E 400ppmififE 4y 0x10 0x03 0x06 0x00 0x28 OXBF

Example 19, a command setting the Zero concentration to be 400 ppm is shown as below:

0x10 0x03 0x06 0x00 0x28 OxBF

AR SR b B UV LK T-50%Vol, I8 Al R T it 58 B s A HE R HARREE, Az 2 ppm.

If the Measurement Range of a product is more than 50%Vol, please using a following formulae to
calculate a Auto Calibration Target Concentration, which unit is in ppm.

E HWKSE Zero concentration (ppm) = ( DATA1 * 0x100 + DATA2 ) * 0x64

%120, 2 51 B N0ppmFFE 44 0x10 0x03 0x06 0x00 0x00 OXE7
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SHENZHEN UNITENSE INNOVATION ELECTRONICS CO., LTD

@ }ﬁﬂllﬁugauﬁﬁa?ﬁmﬂa Industrial Communication Protocol Rev05

Example 20, a command setting the Zero concentration to be 0 ppm is shown as below:
0x10 0x03 0x06 0x00 0x00 OxE7.

121, % 5% E N400ppmitI+E44 0x10 0x03 0x06 0x00 0x04 OXE3
Example 21, a command setting the Zero concentration to be 400 ppm is shown as below:
0x10 0x03 0x06 0x00 0x28 OxE3

Application note:

P RHETR 2 % B HE . AR HE . RN A IR ERES B R (B L R8s B2 0% 10%) A0
E RS R (B L R AR B REIIT0% . 90%)I, B % 1 i BB 22 A AR FRATT IR A% SR A a3k A7 0
PRI, 3R] AR R P R

Two-point calibration include Zero calibration of reading,and Full scale calibration of reading. When
both low-range reference gas (such as at 0% ,10% sensor's full scale) and high-range reference gas
(such as at 70% and 90% sensor's range) are available, or you want to compare the reference

sensor with our sensor, it is recommend to use a two-point calibration.

0x07 -- JHEFERHE Full scale calibration of reading

Kikm4 -- Send

ByteO Byte1 Byte2 Byte3 Byted Byte5
Head Length CMD DATA1 DATA2 Checksum
0x10 0x03 0x07 XX XX XX

R[F{E -- Response

ByteO Byte1 Byte2 Byte3

Head Length CMD Checksum

0x20 0x01 0x07 0xD8

AR SR il BRORSE DU YE /S 1 B 55 T 1% Vol IR A R i 3t 55 B s e HARIKEE,  $uAz 2 ppm.
If the Measurement Range of a product is less than or equal to 1%Vol, please using a following
formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.

W EFERE Full scale concentration (ppm) = ( DATA1 * 0x100 + DATA2)

#1122, iR E 5,000 ppmifiE44 0x10 0x03 0x07 0x13 0x88 0x4B

Example 22, a command setting the Full scale concentration to be 5,000 ppm ppm is shown as

below:
0x10 0x03 0x07 0x13 0x88 0x4B

AR SR T b BRIV R/ T B 55 T-50% Vol IR Fl T i 3Tt 5 E SR HER HARIK S, 5472 ppm.
If the Measurement Range of a product is more than 1%Vol and less than or equal to 50%Vol, please
using a following formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.
W EFEIKE Full scale concentration (ppm) = ( DATA1 * 0x100 + DATA2 )* 0x0A
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%123, iR E 5,000 ppmfE4Jy 0x10 0x03 0x07 0x01 0xF4 OxF1

Example 23, a command setting the Full scale concentration to be 5,000 ppm ppm is shown as
below:

0x10 0x03 0x07 0x01 OxF4 OxF1

A SR it A TG [ K T-50% Vol A48 R T2 Ui 5 SR H AR S, S AL 2 ppm.

If the Measurement Range of a product is more than 50%Vol, please using a following formulae to
calculate a Auto Calibration Target Concentration, which unit is in ppm.

WEFEIKE Full scale concentration (ppm) = ( DATA1 * 0x100 + DATA2 )* 0x64

124, 5 EFE 1% E 85,000 ppmifFE 44 0x10 0x03 0x07 0x00 0x32 0xB4

Example 24, a command setting the Full scale concentration to be 5,000 ppm ppm is shown as

below:
0x10 0x03 0x07 0x00 0x32 0xB4

3.5 KEAITHHE An example to calculate the Checksum

N BLfir 4 0x10 0x03 0x07 0x01 OxF4 OxF 124551 -7 Xif A 46 A A T S5 EA T35 B 7 i iy 2 5 DL AR 50N :Head
= 0x10,Length=0x03 ,CMD = 0x07,DATA1 = 0x01 ,DATA2 = 0xF4 ,Checksum = OxF1.

BARTHE DRI T

Step 1:%fHead ~DATA2 #AThnvk, #-4mi2£Sum = 0x10 + 0x03 + 0x07+0x01 +0xF4 = 0x010F.

Step 2: HLSumMIK7 15, 4 0x010F ({7715 JyOxOF.

Step 3: 0x01007# 2 Step 21145 5, A m20x0100 - OXOF = OxF1, AR ALOXF1, B 5 H—4F
o

An command 0x10 0x03 0x07 0x01 OxF4 OxF1 is used to show how to calculate the Checksum. The data

format in this command are :Head = 0x10,Length=0x03 ,CMD = 0x07,DATA1 = 0x01 ,DATA2 =
0OxF4 ,Checksum = OxF1.

The Step is shown as below:

Step 1: Calculate the Sum from Head to DATA2. Sum = 0x10 + 0x03 + 0x07+0x01 +0xF4 = 0x010F.

Step 2:Take the low byte of Sum in Step 1. The low byte of the 0x010F is OxOF.

Step 3: Use the 0x0100 subtract the result of Step 2. It is 0x0100 - 0xOF = 0xF1, and the Checksum is
0xF1, which takes up one byte.
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