HUMIDITY

DHHYT271_E2.2

HYT 271 O

Digital Humidity and Temperature I —

Module

Optimal for all general purpose humidity
applications

Benefits & Characteristics

= Fast response time = Excellent humidity/temperature accuracy and stability
= High chemical resistance = Wide humidity and temperature range

= Very low drift = I2C protocol (address 0x28 or alternative address)

= Very stable at high humidity = Interchangeable without adjustments
llustration™

1) For actual size, see mechanical dimensions

Technical Data

Operating temperature range: -40 °C to +125 °C
Operating humidity range: 0 % RH to 100 % RH
Hysteresis: <+1 % RH
Linearity error: <=1 % RH
Temperature error: 0.05 % RH/K (0 °C to +60 °C)
Operating voltage: 27Vto55V
Current consumption (nominal): < 22 pA at 1 Hz measuring rate; 850 pA max.
Current consumption (sleep): <1 pA
Digital interface: [2C, address 0x28 or alternative address
Operating voltage (limits): -0.3Vto6V
Storage conditions: -20 °C to +50 °C
Humidity Temperature
Accuracy : +1.8 % RH at +23 °C (0 % RH t0 90 % RH) +0.2 K (0 °C to +60 °C)
Reproducibility: +0.2 % RH +0.1 K
Resolution: 0.03 % RH 0.015 °C
Response time t,;: <4s <5s
Long-term drift: < 0.5 % RH/a < 0.05 K/a
Measuring principle: Capacitive polymer humidity sensor PTAT (integrated)
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Mechanical Dimensions
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Order Information

Order code

Additional Electronics

HYT 271
150.00066

LabKit:
LCD module:

Document name:
DHHYTLabKit_E
DHLCD-Modul_E
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HUMIDITY Digitales Feuchte- und Temperaturmodul ,,me sesonecimotoey
Optimal fiir diverse Feuchteapplikationen

Additional Documents

Document name:
Application Note: AHHYTM_E
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INNOVATIVE SENSOR TECHNOLOGY
Innovative Sensor Technology IST AG, Stegrttistrasse 14, CH-9642 Ebnat-Kappel, Switzerland,
Phone: +41 (0) 71 992 01 00 | Fax: +41 (0) 71 992 01 99 | E-mail: info@ist-ag.com | Web: www.ist-ag.com

All mechanical dimensions are valid at 25 °C ambient temperature, if not differently indicated ® All data except the mechanical dimensions only have information purposes and are not to be understood as assured characteristics ® Technical
changes without previous announcement as well as mistakes reserved  The information on this data sheet was examined carefully and will be accepted as correct; No liability in case of mistakes  Load with extreme values during a longer
period can affect the reliability ® The material contained herein may not be reproduced, adapted, merged, translated, stored, or used without the prior written consent of the copyright owner ® Typing errors and mistakes reserved  Product
specifications are subject to change without notice ® Al rights reserved
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HYGROCHIP

DIGITAL HUMIDITY SENSOR
PROTOCOL DESCRIPTION I?C
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Figure — I°C Timing Diagram

IC Interface and Timing

For integration with the micro-controller, the Humid-
ity module has a [°C-compatible interface which
supports both 100 kHz and 400 kHz bit rate. The
I°’C slave address is programmed by default on
0x28 and can be adjusted in the entire address
range of (0x00 to 0x7F). Hence, up to 126 Humidity
modules can be operated on a single I°C-Bus.

PARAMETER SYMBOL MIN MAX UNIT
SCL clock frequency fSCL 100 400 kHz
Start condition hold time tHDSTA 0.1 us
relative to SCL edge

Minimum SCL clock low tLOW 0.6 us
width 1

Minimum SCL clock tHIGH 0.6 us
high width 1

Start condition setup tSUSTA 041 us
time relative to SCL

edge

Data hold time on SDA  tHDDAT O us

relative to SCL edge

Data setup time on SDA tSUDAT 0.1 us
relative to SCL edge

There are two 1°C commands for the user to access
the humidity module:

Command Description

'Data Fetch' (DF) Fetch the last measured value of

Humidity / Temperature

'Measuring Request' (MR)  Start a measuring cycle

In the initial condition, the humidity module is in the
Sleep mode to minimise on the current consump-
tion. A new measurement is carried out only after
the command measuring request (MR) is received.

Access to the status bits and measured values is
made by the data fetch command.

After the measuring cycle has been completely
processed, the ready status bit is set and the cur-
rent measured values are available. To determine if
the measuring cycle has been already finished, the
output registers may be cyclically polled.

If the access to the measured values takes place
too early, then the measured values of the previous
measuring cycle are transferred and the stale
status bit is set.

Core Activity
\ .
Power Down KEU | Measure | Meesure | DSP Power Down

Cales

+,_/\/_

B Temp Cap

4%

Stop condition setup tSUSTO 0.1 us WWrite new carrected signal
time on SCL Mmeasurement to cUtput register
(G or SP1Y
Bus free time between  tBUS 1 us
stop condition and start Serial Interface  Command
condition Actlvity A
MR OF DF
Walid read
oCcurs
Stale values
INNOVATIVE SENSOR TECHNOLOGY 1509001 -
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HUMIDITY

HYGROCHIP

DIGITAL HUMIDITY SENSOR
PROTOCOL DESCRIPTION I?C

MR (Measurement Requests)

By a measurement request command, the sleep
mode is terminated and the humidity module exe-
cutes a measurement cycle. The measuring cycle
begins with the temperature measurement, fol-
lowed by humidity measurement, digital signal
processing (linearizing, temperature compensation)
and finally writing the processed measured values
into the output register.

The MR command consists of the address of the
humidity module, with which the R/W bit is trans-
ferred as 0 (= write). After the humidity module is
answered with ACK (= measurement started), the
master finalized the transfer with NACK (=stop
condition).

I2C MR- Measurement Request: Slave starts a measurement cycle

=6543210WH

| | L Wait for

Device Slave Address [6:0] Slave ACK

Start Condition H Stop Condition

Figure — I°C MR

DF (Data Fetch)

The data fetch command serves to finish reading
the output register. The DF command is sent by the
master to the Humidity module (Slave) and begins
with the 7 Bit slave 8. bit as 1 (= read). The Humid-
ity module sends back an acknowledgement (ACK)
in case of incorrect addressing

The number of bits, that the humidity module sends
back, is distinguished when the master sends a
NACK (= stop condition). The first two bytes of
measurement data contain the two status bits as
MSB, then followed by the humidity value with 14
bits.

INNOVATIVE SENSOR TECHNOLOGY

H Acknowledge (ACK)

Slave Address Bit
(Example: Bit 2)

Read/Write bit
(Example: Write = 0)

If the temperature data is also needed, then these
can be read after the humidity value. The most
significant 8 bits of the temperature value will be
transferred as third byte. Then the least significant
6 bits of the temperature value can be read as the
fourth byte. The last two bits are not used and
should be masked away.

The master has the possibility to terminate the
reading after each read byte through an NACK.
Hence, it is possible to finish reading even after the
first byte and evaluate only the status/stale bit and
the master can terminate the transfer without com-
pleting the whole cycle. If only the upper 8-bits of
the temperature value are to be transferred (8 bit
resolution), the transfer can be aborted after the
third byte by a NACK.

1509001 o
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HUMIDITY

HYGROCHIP
DIGITAL HUMIDITY SENSOR
PROTOCOL DESCRIPTION I?2C

RRC DF -2 Bytes: Slave returns only capacitance data to the master in 2 bytes

A15141312111098A7554321ONS

L | L I L Il

Device Slave Address [6:0] Cap. Data [13:8] Cap. Data [7:0]
Wait for
Slave ACK Master ACK Master ACK Master NACK

l | l |1 |1 I

Device Slave Address [6:0] Cap. Data [13:8] Cap. Data [7:0] Temp. Data [13:6]

I"C DF - 3 Bytes: Slave returns 2 capacitance data bytes & temperature high byte (T[13:6]) to master

Start Condition Stop Condition Acknowledge (ACK) Not Acknowledge Read/Write
(NACK) (Read =1)
H Slave Address Bit (Example: Blt 2) a Command or Data Bit (Example: Bit 2) I Status Blt

Figure — I°C Measurement Packet Reads

Scaling of measurement values

Traw and rHraw are the digital 16 bit values submit-
ted by the sensor.

Humidity Values will be calculated as follows:

The first top bits are status bits with following rele- rH [%] =100 / 2*14 * rHraw
vance:

Bit 15: CMode Bit, if 1 — element is in command

mode Example:

Bit 14: Stale bit, if 1 — no new value has been cre-
ated since the last reading.

To mask the 2 top status bits in a 16 bit value, it will
be linked logically with 3FFF and AND. The remain-

0x0 complies with - 0 %rH
0x3FFF complies with 100 %rH

ing 14 bit represents the measured value. C-Code Examples are available upon request.

The masked value data now have to be scaled into
physical measurement units:

T[°C]=165/2"4* Traw - 40
Sold in North America By:

Example: Servoflo Corporation
H H - 0,
0x0 complies with - 0 %rH 75 Allen Street

Ox3FFF li ith 100 %rH
X complies Wi f Lexington, MA 02421
Tel: 781-862-9572

www.servoflo.com / info@servoflo.com
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