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1. P48 Product Introduction

1.1 P#tiA Product Description

1.2 725 Product Features

1.3 N4 Application Field

U910100012 —#0't % B AL 4%, HA A IEEHEZLSE (NDIR) JR BRI 7= < i CO2iKk & . A
PR AU RGBT BRI B S A PR RRAAME S, BT i R 2R, A
AfEW . EENEL . WRRARE . SEAh, S RRE R T, R IE I T 2 T A I U

ik, BAEMNARRE AT M. U91010001 is an optical carbon dioxide (CO2) sensor thaf]

utilizes the principle of non-dispersive infrared (NDIR) to detect CO2 concentration in the air. 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 the characteristics of]
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 stability,

and reliability.

> IR SRR Full-measurement-range calibration at multi-points temperature.
<  RMSE:E /N1 ppm; RMS noise less than 1.0 ppm

<> f# K T154 Work-life more than 15 years

> EERREE. T3 Compact mechanical structure for easy installation

< R E SRR A F e R Auto-calibration and Manual-calibration available

< [{5EHiH PWM/UART/I2C; Output signal PWM/UART/I2C

i

< =ZANFESMI Indoor air quality monitoring
< BRETSUE. B RS HVAC system and fresh air system
< FER=SMWEN Cabin air quality control in automotive application

< RE=HE Agriculture monitor and control systems such as green-house planting
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1.4 fFHFEZEZED Application Notes

 FEARIRES IR e AR R R, NORE e S SR RAR T IS 05 AR R R B

. During the soldering, installation, and use, avoid the optical chamber from pressure/stress in

O]

any direction; take ESD precautions during handling.
PR, R EAUMCT380°C, RECRUESEEN /N T-380 . b BRI IR A] BE 3 B R A
KERA, LSRR NAEFE /T 5AE. 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.

WAL A X R AT, ZHERS SR 8L (i/KIEARE) o e XUEH, B RS BER Sy #ifl. 1%
JRCRE N 36 G BH G B AR 5 . Ensure that the sensor is well ventilated and the air diffusion holes|

o

(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.
- B G B T S, DA AR IR B M RE NPT SE 1B 4L . Avoid exposure to corrosive gases as it would
lead to sensor performance and reliability degradation.
e. MR BRUTTE BRHMETIRE, BRAKSHE R 2 72/ 0] o anAt a8 CAREKIA @ )R B b, 118
4k B UET)AE . The auto-calibration function is enabled by default, and the default

o

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

calibration function by sending a command.
M 5| B HE A & AT T A AHERT, A RS AERS RE AR FA 55 (61 21400ppm) T IES: TAF253 81 LA

I~ When perform manual calibration with the pin or the calibration command, the sensor shall

—h

operate continuously for more than 2 minutes in a stable gas environment (e.g., 400ppm).
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2.1

2. 77 iR Product Characteristics

i A¥ghr Technical Specification

7S Product Number

U91010001

Kl S 4k Target Gas

Carbon Dioxide (COz)

¥iiSEE Measurement Range

400ppm~5000ppm (1)

(extended range to 10000ppm upon request ©))

FrRE B Accuracy

+ (50ppm + 5% reading) @

i N F 1) Response Time

<120 seconds

TAF%1+ Operation Conditions

-10~50°C; 0~95%RH (Non-condensing)

171# %1 Storage Conditions

-40°C~70°C

fte I Power Supply

DC 4.5V~5.5V, Ripple voltage < 50mV

P TAE IR Average Current

<40mA

I&AE FE 3% Peak Current

<150mA

HIRFEEA

Communication Interface

1) UART TTL (3.3V)

2) PWM (Open-collector output;

100ms, 500ppm; 1000ms, 5000ppm)

3) I°C (upon request) @

Fe 75 Life Expectancy 15 years
KHAfaEtE Long-term Stability <2%
E% Welght 5 grams

(1) Specification is referenced to certificated calibration gas mixture (£2% uncertainty).

(2) Accuracy satisfied after three auto-calibration period.
(3) Contact Unitense for customized request.
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2.2 5|JE X Pin Definition

O3 00N

SOOY

|
-
®
®

O
&)
O

®,_—-
@.—f‘

Bottom view from PCBA surface

K5 Pin-out & Description

1 Manual calibration

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

4 UART_RX

5 DC +3.3V output (100mA)

1 PWM output

2 Alarm output (upon request)
CON4

3 DC +5V power supply

4 GND
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2.3 H¥EfLH Data Communication
2.3.1 HIIE{E Serial Port (UART) Communication
P4 ZBaud rate: 9600, %4 {7 Data Bits: 8, {5 1117 Stop Bits: 1, &3/ Parity: no, it &% #IFlow control: no

#4417 Command List

0X01 BEUS A EH Read gas concentration of CO2 in ppm
0X03 TFERHE Manual calibration of reading
0x01 - BEENS/AIKE{H Read gas concentration of CO2 (ppm)
Kikr4 Send
Byte0 Byte1 Byte2 Byte3
Head Length CMD Checksum
0x10 0x01 0x01 OxEE
i&[A{ Response
Byte0 Byte1 Byte2 Byte3 Byte4 | Byte5 | Byte6 Byte6
Head Length CMD DAT1 DAT2 DAT3 DAT4 | Checksum
0x20 0x05 0x05 0xXX 0xXX 0x00 0x00 0xXX
W Z %0 Concentration reading = DAT1*256+DAT2
B4k 2UnAl Checksum = 256-(Head+Length+CMD+DATA)%25

0x03 - FB#E Manual calibration of reading
Kikr4 Send

Byte0 Byte1 Byte2 Byte3 Byte4d Byte5

Head Length CMD DAT1 DAT2 Checksum

0x10 0x03 0x03 OxXX OxXX OxXX
iz[Al{f Response

Byte0 Byte1 Byte2 Byte3

Head Length CMD Checksum

0x20 0x01 0x03 DC

W HF¥x{d Calibration target value = DAT1*256+DAT2

2.3.2 PWM#itH PWM output
PWM cycle = 1004ms, concentration output = positive_pulse_width/5, examples as below:

< > < > o0

800ms=4000ppm 100ms=500ppm

<— 1004ms ——>|<—— 1004ms ——
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3. Product Outlines
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4. fuBEHNE Packaging Specification

AHER R FERLEL REFERL AL PSR HE
Carton Size (W*L*H) Tray Qty. Qty. per Tray Total Qty. Gross Weight
415mm | 355mm | 215mm 8pcs 72pcs 576pcs Max.10.0kg
al
405.0043 =l 2.
~| <| H fe hn L
15,0041 10,0041 gl = 405.0043
[:“: II |I
I I
J H

7 g, r W" |:>

27,501 35.00+1

[P P A G T A T T

Y #| FSection A-A g 405 00+3 3
sl Q PHkiE K AEPE Foam Ty~ HIkA £HEPE Foam Cover s
8pes/Set 1 pcs/Set
[ ]
! !
[ | \ \ /
[ ] \ \ \//

=
g
E i Wil

PR ARFESE EPE Foam Tray f3EFH Carton
&= Qty.: 8pcs 1pcs
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