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Saturn Absolute Humidity Sensor AH101-A

General Description

The Saturn AH101-A Absolute Humidty Sensor from Neptune Control features a screen-printed carbon sensor that is very
sensitive to moisture. The AH101-A is ideal for industrial applications where low amounts of moisture need to be detected
and measured. The sensor comes in an industry standard 4-pin through-hole package.

Features

12C Interface (Up to 400Kbps)
16-bit resolution

1000 samples per second

2.5uA Sleep Current

Wide voltage range (1.71V —5.5V)
-4092 C to 852 C rated

Applications
e Dryers/White Goods
e HVAC/Climate Control Systems
e Greenhouse/Horticulture
e  Soil Moisture Sensors
e  Manufacturing
e  Weather Stations

Sensing
Element
Pin Pin Name Description
Number
1 VDD Power Input (1.71V — 5.5V)
2 GND Ground
3 SCL 12C Clock Signal
4 SDA 12C Data Signal
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How It Works

The AH101-A consists of a sensing element made of carbon which is microscopically cracked to make it very sensitive to
moisture. The sensing element is far more sensitive at lower humidty than at higher humidity ranges.

AH101-A Sensitivity

Resistance

0 5 10 15 20 25

grams per cubic meter

The above transfer function shows the relationship between absolute humidity and the resistance change of the sensing
element. As conditions dry out the sensor becomes more sensitive and reactive to moisture.
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Electrical Specifications

Absolute Maximum Ratings

Parameter Description Min Typical Max Units
VDDags Digital supply relative to VSS -0.5 - 6 \Y
VIOass 10 pin voltage -0.5 - VDD+0.5 V
11048s 10 pin sink/source current -25 - 25 mA
ESD_HBM Electrostatic discharge human body model 2200 - - Vv
ESD_CDM Electrostatic discharge charged device model 500 - - Vv
ST Storage Temperature -60 - 110 °C
DC Specifications
Parameter Description Min Typical Max Units
oT Operating Temperature -40 - 85 o
VDD Digital supply relative to VSS 1.8 - 5.5 Vv
IDDsleep Sleep supply current - 2.5 - uA
IDDactive Active supply current during I12C transfer - - 2.0 mA
VIH Input voltage high threshold 0.7*VDD - - \Y
VIL Input voltage low threshold - - 0.3*VDD \"

AC Specifications

Parameter Description

Fiac Maximum 12C bit rate - - 1 Mbps
Sensor Specifications

Parameter Description Min Typical Max Units

RANGEaH Absolute Humidity Range 0 - 50 g/m3

RTaH Absolute Humidity Response Time - 0.1 - s

ACCaH Absolute Humidity Accuracy - +/-1 - g/m?3

RANGET Temperature Range -40 - 85 2

RTr Temperature Response Time - 1 - s

ACCr Temperature Accuracy - +/-1 - °C
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I2C Timing Diagram
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I2C Specifications

to SDA low to SCL low transition (Start Event) 50 - - ns
t1 SDA low to first SCL rising edge 100 - - ns
t2 SCL pulse width: high 100 - - ns
t3 SCL pulse width: low 100 - - ns
ta SCL high before SDA falling edge (Repeated Start) 50 - - ns
ts SCL pulse width: high during a Start/Repeated Start or 100 - - ns
Stop event
ts SCL high before SDA rising edge (Stop) 50 - - ns
t7 SDA pulse width: high 25 - - ns
ts SDA valid to SCL rising edge 50 - - ns
to SCL rising edge to SDA invalid 50 - - ns
t10 SCL falling edge to SDA valid - - 100 ns
tu SCL falling edge to SDA invalid 0 - - ns
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12C Interface

The Neptune AH101-A Humidity Sensor is easily interfaced with 12C—and without all the complication of reading and writing
to registers. The device will hold the clock line low until it has acquired the humidity and temperature values and prepared
the output. Then it will release the clock line to allow the data to be transmitted over the bus. A transaction looks like the
following.

I12C Device Address

The 12C 7-bit Device Address is 0x50. The least significant bit of the Device Address is used to differentiate a write (0) or a read
(1). Therefore to perform a read the Device Address Byte should be OxA1.

I12C Transaction

Start(S) | Device | Absoluate | Absolute | Temperature | Stop(P)
Address | Humidity | Humidity
+R (MSB) (LSB)

Any 12C Write is ignored, however any 12C Read will return data in the following format.

The Absolute Humidity output is a value from 0 to 50 as a 16-bit fixed-point number, the MSB (Most Significant Byte) is an 8-
bit integer to the left of the decimal place. The LSB (Least Significant Byte) is an 8-bit fraction to the right of the decimal place.

The equation to convert the 2 bytes into Absolute Humidty (AH) in grams per cubic meter:

AH = MSB + LSB / 256

The Temperature output is a 8-bit integer in degrees C.
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Typical Application
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Mechanical Dimensions

ol — () 5

45 |

TO THE EXTENT PERMITTED BY APPLICABLE LAW, NEPTUNE CONTROL MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING
HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, NEPTUNE CONTROL
reserves the right to make changes to this document without further notice. NEPTUNE CONTROL does not assume any liability arising out of the application or use of any product or circuit described in this
document. Any information provided in this document, including any sample design information, is provided only for reference purposes. It is the responsibility of the user of this document to properly design and
test the functionality and safety of any application made of this information and any resulting product. NEPTUNE CONTROL products are not designed, intended, or authorized for use as critical components in
systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or systems, other medical devices or systems (including resuscitation equipment and
surgical implants), pollution control or hazardous substances management, or other uses where the failure of the device or system could cause personal injury, death, or property damage ("Unintended Uses"). A
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or effectiveness. NEPTUNE
CONTROL is not liable, in whole or in part, and you shall and hereby do release NEPTUNE CONTROL from any claim, damage, or other liability arising from or related to all Unintended Uses of NEPTUNE CONTROL

products. You shall indemnify and hold NEPTUNE CONTROL harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any
Unintended Uses of NEPTUNE CONTROL products.
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