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1. P48 Product Introduction

1.1 P7itiA Product Description
U91010004 72—t MR AL IR, R HAEABLL/E (NDIR) JRERI = CO2iKk . A
PR B A H G A B R DDA r R T, ARECT it RIS A, R DHEMR. FRttm. &
SVEIFEO e UL, T ARE PRV, PRl T 2 WU T AT AN A A I, B R A
EMEAITEEM . U91010004 is an optical carbon dioxide (CO.) sensor that utilizes the principle of non-

dispersive infrared (NDIR) to detect CO2 concentration in the air. This product applies patented optical
design, and low-power circuit design. Compared with the like products in the market, it has the
characteristics of low power consumption, high signal-to-noise ratio, and good repeatability. In addition,
through the robust design, the product has passed several environmental and life tests that guarantee

superior stability and reliability.

1.2 P2 Product Features
> ZIRE A4 ERERE Full-measurement-range calibration at multi-points temperature
%> X TAERA AL E20 uALL R Average current consumption low to less than 20 uA
< fEHFEMm KT 154 Work-life more than 15 years
<> MR E. T2 Compact mechanical structure for easy installation
<> IR E SRR A T Eh R X Auto-calibration and Manual-calibration available

< fE5%i UART/IC; Output signal UART/IIC

1.3 N4k Application Field

hlg

< =ZWFESMM Indoor air quality monitoring
< BREZE. B RS HVAC system and fresh air system
< EARFEAWN Cabin air quality control in automotive application

< iR = N$E Agriculture monitor and control systems such as green-house planting
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1.4 fFHFEZZED Application Notes

a. (EARIRESIVIRRE. ede. ISR AR T, ORGSR AR AR T S T AR SR AR ISR A B
H 57t . During the soldering, installation, and use, avoid the optical chamber from pressure/stress in
any direction; take ESD precautions during handling.

b. BRSNS, ERERESCT380 C, REIRIEREEN AN T35, etk AR v] 58T B DY
SR EA, E LSRN 38IE. When performing tin soldering, set the temperature below
380 °C, and the soldering time shall be less than 3 seconds as far as possible. Selective wave soldering

may cause thermal stress and optical chamber deformation, which should be carefully qualified when

conducting process development.

c. WifRILIBEFIENRLF, ZNER A AL (BB o e RGeS, 85 <R By Bl .
A J B8 N8 G B AR BT . Ensure that the sensor is well ventilated and the air diffusion holes|
(particle filter) are not blocked. For example, avoid blowing direct airflow at the air diffusion hole when
placing the sensor in the air duct. Protect sensor from direct sunlight and thermal radiation.

d.  JPLEEGAEMARE PSR, DL AR AR I RE AN T SE IR 1k . Avoid exposure to corrosive gases as it would
lead to sensor performance and reliability degradation.

e. MREREH) BRUITE ARAEDIRE, BOAKHE IR 72/ o A s TARAERIIANIE KU 3R, 1
i 54 o< M E R HETh fE . The auto-calibration function is enabled by default, and the default

calibration period is 72 hours. If the sensor works in an unventilated environment, turn off the self

calibration function by sending a command.
f. I S R HE Ay & BT TR HER, AR IR ATE AR E ISR BE (19 11400 ppm) T 4E TAE275 8 DA
-« When perform manual calibration with the pin or the calibration command, the sensor shall operate

continuously for more than 2 minutes in a stable gas environment (e.g., 400 ppm).
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2. P Product Characteristics

2.1 FiAR+$E#Hr Technical Specification

P2 AYS Product Number

U91010004

Kl 54k Target Gas

Carbon Dioxide (COz)

Kl Measurement Range

400 ppm~5000 ppm ()

(extended range to 10000 ppm upon request )

KAE S Accuracy

+ (50 ppm + 5% reading) @

& A # Measurement Period

16 ~ 400 seconds 4

mi M (] Response Time

Depending on measurement period

TAE41+ Operation Conditions

-10~50 ‘C; 0~95% RH (Non-condensing)

1i4# %44 Storage Conditions

-40 C~70 C

At e 1 5 Power Supply

DC 3.6 V~5.5V, Ripple voltage <50 mV

) TAFHIR Average Current

0.02mA~10mA ®

&8 HJ% Peak Current

<120 mA

HEIRED

Communication Interface

1) UART TTL (3.3 V)

2) I2C (upon request) 4

P im 7 Life Expectancy 15 years
KIfaeEtt Long-term Stability <2% F.S.
HE Weight 5.7 grams

(1
(2
3
(4

~— — ~— ~—

Specification is referenced to certificated calibration gas mixture (2% uncertainty).
Accuracy satisfied after three auto-calibration period.

Refer to section 2.4 for average current vs. measurement period (defaulted 16 s).
Contact Unitense for customized request.
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2.2 §|JsE X Pin Definition

GONS CON4

jusie;

Bottom view from PCBA surface

K5 Pin-out iR Description

1 Manual calibration

2 Output change from UART to IIC (upon request)
CON5 3 UART_TX

4 UART_RX

5 DC +3.3 V output (100 mA)

1 Wake-up enable ©®

2 Alarm output (upon request)
CON4

3 GND

4 DC power supply

(5) Detect the rising edge to wake up the sensor, wake-up time latency less than 10 ms
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2.3 ¥dEfL% Data Communication

2.3.1 H1i#{F Serial Port (UART) Communication
M3 Baud rate: 9600, %37 Data Bits: 8, 15 1117 Stop Bits: 1, &4 fzParity: no, i &1 Flow control: no

2.3.2 il ik% . Format of Communication Protocol

K i%-Send
it =k K ke i1 Hdin 55 A
Head Length CMD DATA1 DATAnN Checksum
0x10 XX XX XX XX XX
i [f]- Respone ©
ik KE i i1 Hdin gl
Head Length CMD DATA1 DATAN Checksum
0x20 XX XX XX XX XX
2.3.3 i 38 Introduction about Format of Communication Protocol
i H iR T
ltems Description Bytes
DS Ki%A0x10, IR[A]£0x20. ]
(Head) | Send 0x10 or Response 0x20.
KE MR 7K, % T CMD~DATANI 1 4. 1
(Length) | Count of bytes from CMD to DATAnN.
s | ERmAIIE. 1
(CMD) | See Command List.
(Di&i}ix) DATA1~DATAnN. 1 Byte per DATAX
25 T
B(Lglsfn CS = 256-(unsigned char)(Head+Length+CMD+DATA1+...+DATAN). 1

2.3.4 w4 %)% Command List

& %1% Command List

0x01 R A S Get software version

0x02 7515 Get product serial number (SN)

0x03 BEUS A E 4 Read gas concentration of CO2 in ppm
0x04 TFERHE Manual calibration of reading

0x05 WHE Bk S Setting parameter of automatic calibration

2.3.5 84k, Command Format

0x01 - SEHUE R A S Get software version
Kixtr4 Send
Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x10 0x01 0x01 OxEE
iR Response ©)
Byte0 Byte1 Byte2 Byte3 Byten+2 Byten+3
Head Length CMD DATA1 DATAN Cs
0x20 XX 0x01 XX XX XX
DATA1~DATAN A RA S, B A 2 B O R AR B T R e 3
DATA1~DATAnN is software version. It will be changed with the software update.
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0x02 - &= i 7515 Get product serial number (SN)
Kik#m4 Send
Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x10 0x01 0x02 OxED
R[4 Response ©
Byte0 Byte1 Byte2 Byte3 Byten17 Byte18
Head Length CMD DATA1 DATA15 Cs
0x20 0x10 0x02 XX XX XX
DATA1~DATA153 R i 3 815 K N5 715 6
DATA1~DATA15is SN, 15 bytes.
0x03 - VS E{H Read gas concentration of CO, in ppm
Kik#n4 Send
Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x10 0x01 0x03 OxEC
iZ[A{H Response ©)
Byte0 Byte1 Byte2 Byte3 Byte3 Byte3 Byte5 Byte6
Head Length CMD DATA1 DATA2 DATA3 DATA4 CS
0x20 0x05 0x03 XX XX XX XX XX
WL Concentration reading = DATA1*256+DATA2.
DATA3 and DATA4 are reserve.
0x04 - FEEHE Manual calibration of reading
Kik#r4 Send
Byte0 Byte1 Byte2 Byte3 Byte4 Byte5
Head Length CMD DATA1 DATA2 CSs
0x10 0x03 0x04 XX XX XX
iZ[F{H Response ©
Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x20 01 0x04 0xDB
B HE H#fE Calibration target value = DATA1*256+DATA2.

(6) Time latency for returning the response value is 200 ms. Refer to section 2.3.6 for data
communication flow chart.
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0x05 - ¥ & HalHES$ Setting parameter of automatic calibration

Kikfn4 Send

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8
Head Length CMD DATA1 DATA2 DATA3 DATA4 DATA5 CS
0x10 0x06 0x05 XX XX XX XX XX XX
iZ[A{H Response ©)
Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x20 01 0x05 O0xDA

DATA1: Hzhi#Ef#fE Auto Calibration Function Enable, 1 - Enable, 0 - Disable.

DATA2 and DATA3: Hahfk#E# Auto Calibration Function Period (hours) = DATA2*256+DATA3.
This value will be set to 24H if it is less than 24H.

DATA4 and DATA5: HZ#i##E HFr{E Auto Calibration target value (ppm) = DATA4*256+DATAS.

2.3.6 1AL Data Communication Flow Chart

Host MCU Flow Chart
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24 “FHTAEHERALE Average Current Estimation
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Average Current vs. Measurement Period (room conditions, DC 3.7 V power supply)

3. #MER S Product Outlines (unit: mm)
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4. f3ERk Packaging Specification

AR PmTERE | B ISt HE
Carton Size (W*L*H) Tray Qty. Qty. per Tray Total Qty. Gross Weight
415 mm | 355 mm | 215 mm 8 pcs 72 pcs 576 pcs Max.10.0 kg
[ ] : ..-"'-'-:_;..
| | o :
[ ) A
[ ] f L
\,~”
F fr."
I\..
1 ]
[ ] i
By 5 e BT 4L Anti-static blister tray f12E45 Carton
& Qty.: 9 pes 1 pc
360
N |
[ EE:
T T B 1 pe s B By rEL R 2R AT A
[ Ak
45
Note:

1pc empty anti-static blister tray serves
as the cover on the top

7 S )

1 O e

Bt L YBFE AL Anti-static blister tray
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