User Manual CM2302

Digital Temperature & Humidity Module
CM2302 User Manual

www.aosong.com

Revision v1.0-May 2017

-1-

User Manual CM2302

1. Dimensions

Figure 1 Dimension (Units: mm)
Pins 1 VDD 2 SDA 3 NC

4 GND

2. Sensor Performance
2.2 Temperature(℃)

2.1 Relative Humidity(RH%)
Parameter

condition

min

Resolution
25℃

Interchangeability

Drift

%RH

1/e(63%)
Typical

condition

min

typ.

±2

%RH

Measuring range

±0.3

%RH

Accuracy

±0.5

Repeat-ability

±0.2

<5

Sec

Interchangeability

±0.3

%RH

Response time

<0.5

%RH/yr

Drift

Figure 2 Typical RH% Accuracy at 25℃
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Parameter
Resolution

99.9

Completely interchangeable

Hysteresis
3

units
%RH

0

Repeat-ability
Response time2

max

0.1

Measuring range
Accuracy1

typ.

max

0.1
-40

℃
80

℃

±1.5

℃
℃

Completely interchangeable
1/e(63%)

<5

Sec

±0.3

℃/yr

Figure 3 Typical Temperature Accuracy
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3. Electrical Specification
Parameter

Condition

min

typ

max

units

3.3

5

5.5

V

10

15

µA

measuring

500

uA

Average

300

µA

Supply Voltage
Sleep
Power consumption

4

Low level output voltage

IOL

0

300

mV

High level output voltage

Rp<25 kΩ

90%

100%

VDD

Low level input voltage

Decline

0

30%

VDD

High level input voltage

Rise

70%

100%

VDD

VDD = 5V VIN =
VSS

3

100

kΩ

Rpu6

5

Open
Output current

Tri-state（turn
off）

Sampling period

10

4.7
8

mA

20

µA

2

S

Note:
1

Accuracy measured at 25 ℃, 5.0V.

2

Measured at 25 ℃,1m/sec airflow for achieving 63% of time.

3

Average value measured at 25 ° C, 5.0V , 2S / times.

4

Low level output current.

5

Indicating the resistance.

6

Represents a pull-up resistor.

4. Pin Definitions
4.1 Pin Assignment
Pin-No

Name

Description

1

VDD

Power Supply (3.3V-5.5V)

2

SDA

Serial data, two-way port

3

NC

No Connection

4

GND

Ground supply
Figure 4 CM2302 Wiring Diagram

4.2

Power Pin（VDD）

Supply voltage is from 3.3V to 5.5V.
4.3

Serial Data Pin（SDA）

The SDA pin is a three state structure that is used to read and write sensor data.Further
information about timing and communication between the sensor and micro controller is
explained in the detailed description of the communication.
www.aosong.com
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4.4

NC Pin（NC）

The NC pin is reserved, not for use.
4.5

GND Pin（GND）

Gound supply.

5. Single Bus Communication Protocol
CM2302 serial interface has been optimized to read signal and reduce power loss. The
sensor is output by single bus communication, and the single bus is fully compatible with the
single bus communication of other products of our company.When reading the CM2302
sensor, please follow the protocol of communication in a timely manner.Specific
communication protocol is shows as follow.
5.1 One-Wire Bus Protocol
5.1.1 Block Diagram
The block diagram of figure 5 shows the typical application circuitry of the CM2302 with
micro-controller. In one-wire communication mode, the SDA is connected to the I/O port of
the microprocessor after it is pulled up.
Note:
1.Cable length shorter than 30 meters with 4.7K pull-up resistor proposed in the typical
application circuit, more than 30 meters according to the actual situation of lower pull
resistance.
2.When using 3.3V voltage supply, the length of connection wire shall not be greater than
30cm. Otherwise, the line pressure drop will cause insufficient sensor power supply,
resulting in measurement errors.
3.Read the sensor minimum every 2 seconds, If the reading interval is less than 2 seconds,
may lead to temperature or humidity is not allowed or communication is not successful.
4.In fact, The readings are last measured value each time. In order to get real-time data,
continuously read two times, or read sensors continuously several times and the reading
interval is greater than 2 seconds .
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Figure 5 One-Wire Application Circuitry

5.1.2 One-Wire Communication Agreement
◎Descriptions
The CM2302 uses simplified single bus communication, the 1-wire bus has only one data
line, and the data exchange and control in the system are completed by the data line. The
micro-controller is connected to the data line via a drain open circuit or a three state port,
allows the device to release the bus without sending data, let other devices use the bus. A
single bus usually requires an external pull-up resistor of about 4.7K, Thus, when the bus is
idle, the state is high. Because they are the principal and subordinate structure, only the host
call sensor, the sensor can response, so the host access sensor must strictly follow the
single bus sequence, if a sequence of confusion occurs, sensor will not respond to host.
◎One-Wire Bus Data Definition

SDA is used for communication and synchronization between micro controller and CM2302,
and uses single bus data format to transmit 40 bit data at one time. The specific
communication sequence is shown in Figure 6, and the communication format specification
is shown in Table 9.
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Figure 6 CM2302 Single Bus Communication Protocol

Table 9 CM2302 Communication format description
Name

Single bus format definition

START

The microprocessor pulls the data bus (SDA) down for a period of time (at least 800μs) [1],
informing the sensor to prepare the data.

Response

The sensor pulls the data bus (SDA) low by 80μs and pills up by 80μs in response to the
host's start signal.

Data format

Once receipted from the host start signal, the sensor collects 40 bits of data from the data
bus (SDA) at one time,High first out.

Humidity

Humidity resolution is 16Bit, high bit in the former; sensor string out the humidity value is
10 times the actual humidity value.

Temperature

Temperature resolution is 16Bit, high in the former; sensor string out of the temperature
value is 10 times the actual temperature;The highest temperature (Bit15) is equal to 1 for
negative temperature, the highest temperature bit (Bit15) is equal to 0 for positive
temperature;Temperature in addition to the most significant bit (Bit14 ~ Bit0) that the
temperature value.

Check Sum

Check Sum＝Humidity high bit+Humidity low bit+Temperature high bit+Temperature low bit

◎Examples for Single bus data calculation
Example 1 Received 40 bit data is
0000 0010
Humidity High

1001 0010
Humidity Low

0000 0001

0000 1101

Temperature High Temperature Low

1010 0010
Check Sum

Calculation
0000 0010+1001 0010 +0000 0001+0000 1101= 1010 0010（Check Sum）
So
Received data is correct.
Humidity 0000 0010 1001 0010 = 0292H (Hexadecimal)= 2×256 + 9×16 + 2 = 658
=> Humidity = 65.8%RH
Temperature：0000 0001 0000 1101 = 10DH(Hexadecimal) = 1×256 + 0×16 + 13 = 269
=> Temperature = 26.9℃
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◎Special Instructions
When the temperature is below 0 ° C, the highest bit of the temperature data is 1。
Example： -10.1 ℃ => 1 000 0000 0110 0101
Temperature 0000 0000 0110 0101 = 0065H(Hexadecimal)＝ 6×16 +5 = 101
=> Temperature ＝ -10.1℃
Example 2 Received 40 bit data is
0000 0010
Humidity High

1001 0010

0000 0001

Humidity Low Temperature High

0000 1101
Temperature Low

1011 0010
Check Sum

Calculation：
0000 0010+1001 0010 +0000 0001+0000 1101= 1010 0010 ≠ 1011 0010 （Check Error）
The data received this time is not correct.Give up and re-receive data.
5.1.3 Single Bus Communication Timing
The CM2302 switches from Sleep to High Speed mode when the user host (MCU) sends a
start signal (pulls the data bus SDA low by at least 800μs). After the host start signal is
completed, the CM2302 sends a response signal and sends 40Bit from the data bus SDA
serially.The high bit of the data is sent first.The data sent is : the high bits of humidity, the low
bits of humidity, the high bits of temperature, the low bits of temperature, the check digit. The
information is collected after sending data ends and the sensor is automatically transferred
to the sleep mode until the next A communication comes.

Detailed timing signal characteristics shown in Table 10, single bus communication timing
diagram shown in Figure 7.

Figure 7 CM2302 Single bus communication timing
Note: The temperature and humidity data the host read from the CM2302 is always the previous
measurement.If the two measurement interval is very long, please read twice and use the second
www.aosong.com

Revision v1.0-May 2017

-7-

User Manual CM2302
measurement value as the value of real-time temperature and humidity values.While reading ,make sure
the minimum interval between two measurement is 2 Second.
Table 10
Symbol

Single bus signal characteristics

Parameter

min

type

max

Units

Tbe

Time of the host start signal is pulled low

0.8

1

20

mS

Tgo

Time of the host releases the bus

25

30

45

µS

Trel

Time to response low level

75

80

85

µS

Treh

Time to response high level

75

80

85

µS

TLOW

Signal“0”“1”low level time

48

50

55

µS

TH0

Signal“0”high level time

22

26

30

µS

TH1

Signal “1”high level time

68

70

75

µS

Ten

Time of the sensor releases the bus

45

50

55

µS

Note: To ensure accurate communication of the sensor, please strictly in accordance with parameters and timing design of
Table 10 and Figure 7 when reading the sensors.

5.1.4 Peripheral Read Step Example
Communication between the host and the sensor can complete by the following three steps.
Step 1
After the CM2302 is powered on (the CM2302 will wait 2S to go beyond the unstable state,
during which time the device can not send any instructions), test the environment
temperature and humidity data, and record the data, then the sensor automatically goes to
sleep. CM2302 SDA data line pulled up by the pull-up resistor and then would keep high, at
this state, CM2302 is detect the external signal continuously, and its SDA pin in the input
state.
Step 2
The I / O of the microprocessor is set to output and the output is low, and the low hold time
can not be less than 800us. The typical value is pulled down 1MS. Then the
microprocessor's I / O is set to the input state, the bus is released. Due to pull-up resistor,
the microprocessor’s I / O that CM2302 SDA data line also will become high. when the host
release bus, CM2302 send a response signal, that is, 80ms low output as a response signal.
After that an 80ms high output to inform the peripherals ready to receive data, the signal
transmission shown in Figure 8.
www.aosong.com
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Figure 8 Single Bus Decomposition Timing Diagram

Step 3
CM2302 sends the response, followed by the data bus SDA continue serial output 40-bit
data, the microprocessor receive 40-bit data according to the I / O level changes
The format of the bit data "0" is: 50 ms low level plus 26-28 ms high level;
The format of the bit data "1" is: 50 ms low level plus 70 ms high leve;
The format of the bit data "0", bit data "1" are shown in Figure 9.

Figure 9 Single Bus Decomposition Sequence Diagram
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