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PRODUCT SPECIFICATION

AU GRIBFD MR
Refrigerant Leakage Detection Sensor
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SHENZHEN UNITENSE INNOVATION ELECTRONICS CO., LTD

U9601 Series Product Specification Rev. A5

1.

P2 A 4E Product Introduction

1.1

1.2

1.3 B H 4 Application Field

7= i A%ig Product Description
U9601 Seriesst —FOLAARBE (Ve b A2 8, HAAAEEEZLA (NDIR) JRPLM =<
HHRIHIA I SRIREE o A= iR AL . BT B 5 S BEERAME R, MR T
Wi FRA 5, HARAERI G EEML . WRRIER L. BAh, Ed @tk set, i 72
Tt 7= a7 1 B 5 WK A A i kB IR B AR e 1 A ET FE M . U9601 series are optical-based
refrigerant leakage detection sensors that utilize the principle of non-dispersive infrared (NDIR) to
detect refrigerant gas concentration in the air. The product series apply 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.

s Product Features

LR SRR Full-measurement-range calibration at multi-points temperature

TR A Rl /N T10 ppm  RMS noise less than 10 ppm @ zero

ER) K. (HT %% Compact mechanical structure for easy installation

=
&

&

<> fEHFH KT 154 Work-life more than 15 years

&

> R AR R s R Auto-calibration and Manual-calibration available
&

& 5%t PWM/UART/I2C Output signal PWM/UART/I2C

> FAEIARA SR W Refrigerant gas leakage monitoring of household HVAC system
S A AR A S R I Refrigerant gas leakage monitoring of commercial HVAC system

< AR R S Refrigerant gas leakage monitoring of automotive HVAC system
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SHENZHEN UNITENSE INNOVATION ELECTRONICS CO., LTD

1.4 fFHERESFI Application Notes

FEAGRRAS RS 3, SRR, N Gt o2 U AR T A IS 05 AE BRI R By
HLfH . During the soldering, installation, and use, avoid the optical chamber from pressure/stress in
any direction; take ESD precautions during handling.

PR, RERESULT 380 C, RELRIUEEEEN /N T3F0. it A5 vl G T SR 1A
HRERA, TSP RN M FE 2 8E. 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.

DR AR AR I R R 4, Z0 IR AR AL (Bi/KaE D o AnfE RGBT, 8 i B UR S HLAL
2 A% IV T8 4 [ O L3 AN #RAE . 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.

I 3B G B A Jo i P Sk, DA B PERE AT AT SE 1B L . Avoid exposure to corrosive gases as it would
lead to sensor performance and reliability degradation.

IR As ) BRIATT B AR HETh e, BRI HEJE 2 24 /et o iR J 38 TARTE K IA @ R 3 5k, 7
L fE 4 ok M | R Th B8 . The auto-calibration function is enabled by default, and the default
calibration period is 24 hours. If the sensor works in an unventilated environment, turn off the self

calibration function by sending a command.
I 51 BB HE Ay & AT FENARAERS , AR AUERSE AR B (51400 ppm) T 4L TAE270 80 DL E.
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., 0 ppm).

www.unitense.com Page:3/10



SHENZHEN UNITENSE INNOVATION ELECTRONICS CO., LTD

@ millAISeIEEEFBIRAE]

U9601 Series Product Specification Rev. A5

2. P Product Characteristics

2.1 FHARFEFr Technical Specification
IRt~ U96010001 | U96010002 | U96010003 | U96010004 | U96010031
Product Number
yonl U ESwR%N R32 R454B R454A R454C R290
Target Gas(1)
o I Bl 0 ~50% LFL
Measurement Range (extended range to 100% LFL upon request @)
For IS B2 + 2.5% LFL for standard range
Accuracy + 5% LFL for extended range ?
M) S B[] <30s@
Response Time
TAE%
] frsst N -40 to 85 C; 0 ~ 95% RH (Non-condensing)
Operation Conditions
A2
Tl 1 40C ~ 85
Storage Conditions
h e
B DC 4.75V ~5.25V, Ripple voltage < 100 mV
Power Supply
7 i} Nray
24 TAE B <50 mA
Average Current
B Digital High/Low

Alarm Output

(RELAY_1, RELAY_2, & LED, upon request )

HIREEO
Communication Interface

UART (default)
PWM (upon request @)
I2C (upon request )

P 15 years
Life Expectancy
KR E 1 < 2% LEL
= (o]
Long-term Stability
EE
_i 5.7 grams
Weight

(1
)
@)
(4)

WE IR TA2L, A3%A I HAAS, KRG,

(Contact Unitense for monitoring of other refrigerant belongs to A2L, A3 safety group.)

FrifEEFE: 0to 25% LFL and -20 to 60 °C; ¥ /B &E#2: 2510 50% LFL % -40to 85 °C.

(Standard range: 0 to 25% LFL and -20 to 60 °C; Extended range: 25 to 50% LFL and -40 to 85 °C.)

SE il i RAFIC R T 1

(Contact Unitense for customized request.)
ELEFRFRAEIRIE 25% LFL AOHIA RS, HARI R PR 5 80 B 910% LFL.

(Directly exposed to the refrigerant gas with concentration 25% LFL and Detection Threshold Limit Value set to 10% of LFL.)
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2.2 55 X Pin Definition

CONS

Lrr

Bottom view from PCBA surface

SOOY

K5 Pin-out fiiiR Description
1 Manual calibration
or LED output (upon request)
2 Output change from UART to IIC (upon request)
CON5 3 UART_TX
4 UART_RX
5 DC +3.3 V output (upon request)
1 PWM output (upon request)
or Relay output (upon request)
2 Relay output
CON4
3 GND
4 DC +5 V power supply
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2.3 ¥Rt % Data Communication

2.3.1 #I1i#{E Serial Port (UART) Communication
P4 Baud rate: 9600, #i#ifiiData bits: 8, 1% 1L17Stop bits: 1, ® 4 fiParity: None, i &% #|Flow control: None

2.3.2 B Format of Communication Protocol

Ki%-Send
ik K fiir Al Hdlin sl
Header Length CMD DATA4 DATA. CS
0x10 OxXX OxXX OxXX OxXX OxXX
i&[7]- Response
itk KE T K dhiq Hdfin AN
Header Length CMD DATA" DATA CS
0x20 0xXX 0xXX O0xXX 0xXX 0xXX
2.3.3 EIEM % Introduction about Format of Communication Protocol
I H iR T
ltems Description Bytes
i Sk Ki%E0x10, R[Af£0x20. 1
(Header) | Send 0x10 or Response 0x20.
KE | WK, % TCMD~DATA = 1%L, 1
(Length) | Count of bytes from CMD to DATA:.
il | LI 1
(CMD) | See Command List.
(D%I'Iji}ix) DATA1~DATA-. 1Byte per DATAx
Tﬁ(&éﬁgﬂ Checksum (CS) = 0x100 - (Header+Length+CMD+DATA1+...+DATA)%0x100. 1

2.3.4 w4 %3k Command List

#2417 Command List

0x01 BEHUE A S Get software version

0x02 77 5515 Get product serial number (SN)

0x03 BEUS AR 2 {H Read gas concentration

0x04 FERHE Manual calibration

0x05 WHE HI S Setting parameter of automatic calibration

2.3.5 ¥4k, Command Format

0x01 - U RA S Get software version
Rikm4 Send
Byte0 Byte1 Byte2 Byte3
Header Length CMD CS
0x10 0x01 0x01 OxEE
iZ[A{ Response
Byte0 Byte1 Byte2 Byte3 Byte(n+2) Byte(n+3)
Header Length CMD DATA4 DATA, CS
0x20 OxXX 0x01 OxXX OxXX OxXX
DATA~DATAHIRAFIRA S, N ZS R JBE 23 5 ER A R A IR T2 %
DATA~DATA, is software version. It will be changed with the software update.
www.unitense.com Page: 6/ 10
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0x02 - i)™= 57515 Get product serial number (SN)
Kiktr4 Send
Byte0 Byte1 Byte2 Byte3
Header Length CMD CS
0x10 0x01 0x02 OxED
IR [Al{fi Response
Byte0 Byte1 Byte2 Byte3 Byte21 Byte22
Header Length CMD DATA DATA CS
0x20 0x14 0x02 0xXX OxXX 0xXX
DATA~DAT AR = i 7515 KN 194 7
DATA1~DATA19 is SN, 19 bytes.
0x03 - BHS Ak 214 Read gas concentration in ppm
Rikm4 Send
Byte0 Byte1 Byte2 Byte3
Header Length CMD CS
0x10 0x01 0x03 OxEC
iZ[A{ Response
Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Header Length CMD DATA4 DATA: DATA3 DATA4 CS
0x20 0x05 0x03 0xXX 0xXX 0xXX 0xXX 0xXX
W 3% Concentration reading = (DATA1*0x100+DATA2)*0x0A (ppm)
DATA3 and DATA, are reserved.
0x04 - F#hK:#E Manual calibration of reading
Kikn4 Send
Byte0 Byte1 Byte2 Byte3 Byted4 Byte5
Header Length CMD DATA4 DATA: CS
0x10 0x03 0x04 OxXX 0xXX OxXX
i&[A{ Response
Byte0 Byte1 Byte2 Byte3
Header Length CMD CS
0x20 0x01 0x04 0xDB

K HEHARAE Calibration target value = (DATA1*0x100+DATA2)*0x0A (ppm)
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0x05 - W H B3RS $ Setting parameter of automatic calibration

Ki%m4 Send

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8
Header Length CMD DATA4 DATA: DATAs | DATA4 DATAs CS
0x10 0x06 0x05 OxXX OxXX OxXX OxXX OxXX OxXX
R[F{H Response
Byte0 Byte1 Byte2 Byte3
Header Length CMD CS
0x20 0x01 0x05 OxDA

For example:
Enable Auto Calibration Function and set Auto Calibration Function Period to be 72H, set Auto Calibration
target value to 0 ppm, so:
DATA1 = 0x01,DATA2 = 0x00,DATA3 = 0x48,DATA4 = 0x00,DATAs = 0x00,Checksum = 0x9C.

DATA:: HBh&EE#E Auto Calibration Function Enable, 1 - Enable, 0 - Disable.

DATA; and DATAs: Hahf#E A Auto Calibration Function Period (hours) = DATA2*0x100+DATAs.
This value will be set to 24H if it is less than 24H.

DATA; and DATAs: Hzhf#E HFr{ Auto Calibration target value
= (DATA4*0x100+DATAs)*0x0A (ppm)

When disable Auto Calibration Function,please use the command as following:
0x10 0x06,0x05,0x00, 0x00,0x48,0x00,0x00,0x9D
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FH — 4658 Scan 2D barcode for P/N

P/N Gas Type
U96010001 XXXXXXXXXX R32
U96010002XXXXXXXXXX R454B
U96010003XXXXXXXXXX R454A
U96010004 X XXXXXXXXX R454C
U9601003 1 XXXXXXXXXX R290

R

Barcode
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4. fEHR% Packaging Specification

|

]

[

]

B % EL 38 4T 4% Anti-static blister tray

360

¥ & Qty.: 9pcs

O‘_w [

415

1 T Y T

[\ I

B i L X T4 Anti-static blister tray

BLLEAR RS PRI | BHEA AR SE 13 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

%46 Carton
1pc

=8
TTAR U 1 pe 2 BN B i R BT
AR

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