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NoticesNoticesNoticesNotices

© Copyright 2013 Dyacon, Inc.

All Rights Reserved

This publication is protected by copyright and all rights are reserved. Any reproduction of this 

manual, in part or in full, by any means, mechanical, electronic, or otherwise, is strictly prohibited

without express written permission from Dyacon, Inc.

The information in this manual has been carefully checked and is believed to be accurate. 

However, Dyacon, Inc. assumes no responsibility for any inaccuracies that may be contained in 

this manual. All information is subject to change.

Trademark Acknowledgments

DYACON® and Dyacon® is a registered trademark of Dyacon, Inc.

DYACON, TPH-1TM, TPHTM are trademarks of Dyacon, Inc.

All other trademarks are property of their respective owners.

Manufacturer

Dyacon, Inc.

220 West 300 South

Newton, UT  84327

USA
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Declarations

DYACON TPH-1TM is a low-power electronic industrial device.

RoHS

All electronic and mechanical components conform to RoHS, Directive 2002/95/EC.

FCC CFR Part 15

This equipment complies with the limits for a Class A digital device, pursuant to part 15 of the 

FCC Rules. These limits are designed to provide reasonable protection against harmful 

interference in a commercial installation. 

Warranty Information

Limited Hardware Warranty

Dyacon, Inc. warrants that all DYACON products and components shall be free from defects in 

materials and workmanship for a period of one (1) year from the date of shipment when installed 

according to instruction manuals accompanying said hardware and used for the purpose for which

said hardware was designed. In the event a defect in materials or workmanship is discovered and 

reported to Dyacon within the warranty period, Dyacon will at its option repair the defect or 

replace the defective product. This warranty does not apply where the product has been operated 

outside the specifications of the product. Dyacon’s obligation hereunder will be limited to such 

repair or replacement. Customers shall have the responsibility to ship the defective equipment to 

Dyacon at its (customer’s) expense, with all cost of shipment prepaid. Dyacon will ship the 

repaired or replaced item at its (Dyacon’s) expense using the preferred shipment method of 

Dyacon.

Disclaimer of Warranties

The warranties set forth above are in lieu of all other warranties of Dyacon, whether written, oral, 

or implied. Dyacon makes no warranties regarding its products (hardware or software), including 

without limitation warranties as to merchantability, fitness for a particular purpose, any warranty 

arising from course of performance, course of dealing or usage of trade whether any of the 

foregoing warranties are either expressed or implied. Dyacon specifically makes no warranties as 

to the suitability of its products for any particular application. Dyacon shall in no event be liable 

for performance, or use of any product covered by this agreement whether such claim is based 

upon warranty contract (express or implied), strict liability, negligence, or otherwise. Any 

responsibility and/or liability of Dyacon shall, in connection with a warranted product, be limited 

in maximum amount to the original purchase price of that product.

Removal of Serial Number

Removal of the original serial number label or reprogramming of the electronic serial number 

voids any warranty on the device. Dyacon will not repair or update products if the serial number 

label missing or legitimate ownership cannot be verified. Dyacon may not return equipment that is

missing serial numbers or where legitimate ownership is in question.
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Updates or Modifications

Dyacon shall be under no obligation to update or modify its products except as herein noted to 

correct defects or errors. Customer agrees that all representation and warranties contained herein 

shall be immediately null and void in the event of any incorrect installation, modification, 

alteration, or change in or to any product affected by or on behalf of customer except for a change

made by Dyacon or other direct supervision thereof.
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TPH-1 IntroductionTPH-1 IntroductionTPH-1 IntroductionTPH-1 Introduction

Scope
The content of this document is intended for integrators, installers, and users of TPH-1TM, 

hereinafter referred to as TPH or “air sensor”. 

This document includes installation instructions, technical specifications, electrical requirements, 

and data protocol information. Some aspects of the equipment operation may be covered in other 

documents. Please contact Dyacon or visit the DYACON.com website.

Technical Support

Contact Information

Dyacon, Inc.

220 West 300 South

Newton, UT 84327

Phone: (435) 753-1002 

Email:    support@dyacon.com

Internet: www.DYACON.com

Normal business hours are from 8:00 am to 5:00 pm. (Mountain Time Zone, GMT -0700)

Phone / Email Support

If you need technical support via the phone or email, please have the following information ready:

Product name, model number, and serial number.

Your name and name of the purchaser of the equipment.

Name of company, institution, or agency.

Phone number, email address.

Billing and Shipping address.

A clear description of the question or problem.
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Product OverviewProduct OverviewProduct OverviewProduct Overview

Product Description
DYACON TPH-1TM is an integrated air sensor, measuring air temperature, barometric pressure, 

and relative humidity in a single package. The air sensor may be used as a standalone sensor, a 

component of DYACON weather station, or integrated into other automated equipment. 

TPH-1 is a digital sensor, sending instrument data and receiving control commands via a digital 

serial port using Modbus-RTU protocol over TIA-485-A (RS-485). Consequently, there is no 

measurement degradation due to cable length.

TPH-1 is easily mounted to the end of a 1” pipe using simple tools and standard structural pipe 

fittings.

Sensor Protocol Descriptions

Modbus-RTU (RS-485) is an electrically robust protocol used in automation systems, such as 

programmable logic controllers (PLCs). TPH uses a default data rate of 19200 bps, ensuring 

adequate data throughput while extended cable length capability. 

An SDI-12 version is available as TPH-2. 

Additional firmware and customization options are also available to VARs. Contact Dyacon, Inc. 

for more information.

Mechanical Design

The mechanical design for TPH-1 was designed to meet the following objectives.

• Minimize installation hardware and complexity – A simple band clamp is all that is required, 

providing a fast and secure mounting system.

• Minimize cable routing vulnerability –  The cable can be routed directly adjacent to or inside 

of the mounting pipe.

• Allow for easy sensor replacement – The lower radiation shield separates from the mounting 

bracket with three wing nuts, exposing the sensor board.

• Separate the sensor from thermal sources on mounting structure – A horizontal mounting pipe

allows users to offset the sensor from the structure at a convenient distance.

• Provide an air duct for aspirated version – An aspiration kit is available in either push or pull 

configurations to improve accuracy in still air or direct sun conditions.

• Maintain mechanical simplicity – The system can be easily disassembled and repaired in the 

field.

• Reduce thermal mass – UV-stabilized PC/ABS construction and minimal hardware, reduce 

the thermal effects of the sensor assembly.
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What Do You Get?
TPH-1 ships with:

Radiation shield assembly

Mounting bracket

Sensor board with 2 m cable

Stainless steel band clamp 

What You Need
In order to utilize the TPH-1 you will need the following.

1” diameter mounting pipe (aluminum, steel, or PVC, 1.32 inch actual outer diameter).

5 to 24 VDC power supply.*

Modbus host device.*

* Not required if using the TPH-1 with a DYACON control module.

DYACON TPH-1 Manual 9
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Accessories

Mounting Pipe (Option)

A 1 m aluminum pipe is available from DYACON. The pipe has been cut to act as an aspiration 

conduit for the aspiration kit or the TPH-2. 

The angled cut and the pipe provide an air conduit for the aspiration kit. The cut also allows for 

the instrumentation cable to be routed through the mounting pipe. For some installations this 

provides additional cable protection and a cleaner looking installation.

Customers may also fabricate their own mounting pipe from aluminum, steel, or PVC schedule 40

pipe to meet their needs. The dimensions are provided below.

Pipe Mounting Bracket (Option)

The lightweight mounting bracket shown below is used with band clamps to hold a pipe on a flat 

surface or tower pipe. The bracket details are available on the DYACON.com website.

DYACON TPH-1 Manual 10
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Structural Pipe Fittings

Standard structural pipe fittings for 1” schedule 40 pipe are available from hardware suppliers and

manufacturers.

Hollaender Nu-Rail (www.nurail.com)

J.C. Denier (www.denierco.com)

Easyfit (www.easyfit.com)

Diamond Aluminum (www.diamond-aluminum.com)

KEE Systems (www.keesystems.com)

McMaster-Carr (www.mcmaster.com)

Grainger (www.grainger.com)
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Assembly InstructionsAssembly InstructionsAssembly InstructionsAssembly Instructions

Required Tools
8 mm (3/8 inch) wrench or socket or slotted screw driver for band clamp

Wire cutters to trim cable ties.

Mounting Bracket
The mounting bracket is designed to fit on a 1” schedule 40 pipe, 1.315” OD. 

The mounting bracket is pre-assembled to the radiation shield.

1. Slide band clamp and mounting bracket onto the 1” pipe. Observe wire route shown in image.

Take care to avoid cutting or pinching the cable when the inserted on pipe.

The cable may be routed inside of the mounting pipe if cut according to the dimensions shown in 

Image 2.

2. Tighten band clamp over the end of the mounting bracket.

3. Attach wire ties every 12 to 18 inches (30 to 45 cm) along the mounting pipe.

DYACON TPH-1 Manual 12
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Wiring
TPH-1 ships with shielded, 4-conductor, outdoor-rated instrumentation cable. 

Red – 5 to 24 VDC

Orange – A (+)

Brown – B (-)

Black – Electrical ground

Bare – Earth Ground (Shield)
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Additional Assembly Images

Cable Route and Internal Cable Tie

TPH-1 Disassembled
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ModbusModbusModbusModbus

Modbus Summary
Modbus is a simple protocol that can be transmitted over several modes including TCP/IP, TIA-

232-A (RS-232), TIA-485-A (RS-485), TCP/IP, SMS, and many others.

DYACON TPH-1 uses Modbus-RTU over RS-485. 

TPH-1 is a slave device and must be connected to a host device, such as a programmable logic 

controller (PLC), host computer with an RS-485 adapter and Modbus software, or to the 

DYACON weather station control module.

RS-485 is a robust, differential pair electrical protocol that is noise immune and capable of long 

cable runs. With twisted pair cabling, such as CAT-5, distances over 1200 m (4,000 ft) can be 

achieved. TPH-1 can be configured for 1200 bps or 2400 bps to extend the range. Relatively long 

runs are achievable even without twisted pair cables.

The wide operating voltage range and low power of TPH-1 allows for power to be injected over 

the same data cable without concern for excess voltage drop. (Two wires for power and two for 

data.)

For example, 1200 m (4000 ft) of Cat-5 cable (24 AWG) will result in a voltage drop of less than 

0.2 V at an operating current of 2 mA. 

TPH-1 ships standard with 2 m (6.5 ft) of non-paired cable.

Modbus Utilities
The address of the sensor and other parameters are configurable. A Modbus computer utility may 

be required to change these settings. A number of utilities are available including:

ModBusConstructor by KurySoft (www.kurysoft.com)

Simply Modbus (www.simplymodbus.ca)

ModbusTools (www.modbustools.com)

Only ModBus Constructor and the companion Modbus Reader have been tested with the 

DYACON product.

A list of Modbus software can be found at: www.modbus.org/tech.php
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Modbus Commands
TPH contains a Modbus slave port, the Modbus host must requests data from the sensor.

The following describes the Modbus commands and messages. The basic instructions should be 

adequate for Modbus host programming. For embedded developers, additional protocol details are

contained in the Modbus Appendix.

The default configuration:

Modbus address 02

Serial Data Parameters 19200, 8-bit data, no parity, 1 stop bit

Supported Functions and Exception Codes

Function Description Supported Error and Exception codes*

3 Read Holding Register 0x83: 01, 02, 03, 04

4 Read Input Register 0x84: 01, 02, 03, 04

6 Write Single Register 0x86: 01, 02, 03, 04

16 Write Multiple Registers 0x90: 01, 02, 03, 04

* See Error Code table below for more information.

Sensor Data Requests 

Address Register Access Type Response

Range

Data Type Description

200 201 Read 0 to 3 16-bit Signed Int System Status†

201 202 Read -400 to 1250* 16-bit Signed Int Temperature (Celsius)

202 203 Read 0 to 1000* 16-bit Signed Int Relative Humidity (%)

203 204 Read 0 to 13100* 16-bit Signed Int Pressure (mbar)

204 205 Read -2, -1, 0, 1, 2* 16-bit Signed Int Pressure Trend

† See System Status Code section below.

* See Data Format section for numeric conversions.

TPH-1 requires about 70 ms to read sensor elements and respond.
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Basic Configuration Messages

The following commands can be used to change the serial port parameters of the air sensor.

Address Register Access Type Range Data Type Description

100 101 Read 16-bit Signed Int MM = Product ID

YY = Product Variation

101 102 Read 16-bit Unsigned Int Serial Number

102 103 Read 16-bit Signed Int Firmware Version

103 104 Read/Write 1-247

Default: 1

16-bit Signed Int Modbus slave address.

104 105 Read/Write 0 = 1200 bps

1 = 2400 bps

2 = 4800 bps

3 = 9600 bps

4 = 19200 bps

5 = 38400 bps

Default: 4

16-bit Signed Int Baud rate.

105 106 Read/Write 0 = None

1 = Odd

2 = Even

Default: 0

16-bit Signed Int Parity

106 107 Read/Write 0 to 10,000

Default: 0

16-bit Signed Int Run Timeout. Duration 

in ms before TPH-1 

returns to sleep. Zero (0)

is full-run mode.*

* Refer to Power Saving section for more details.

Calibration Settings

Calibration values are entered as slope and offset (mx+b). The following calibration settings are 

user accessible.

Address Register Access Type Default Data Type Description

110 111+112 Read/Write 1 32-bit Single-

precision Float*

Temperature Slope

112 113+114 Read/Write 0 32-bit Single-

precision Float

Temperature Offset

114 115+116 Read/Write 1 32-bit Single-

precision Float

Humidity Slope

116 117+118 Read/Write 0 32-bit Single-

precision Float

Humidity Offset

118 119+120 Read/Write 1 32-bit Single-

precision Float

Pressure Slope

120 121+122 Read/Write 0 32-bit Single-

precision Float

Pressure Offset

* 32-bit single-precision floating point (IEEE-754) numbers are restricted to about 7 significant 

decimal figures. 32-bit values are transmitted most significant word (MSW) first.
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Error Codes

The following error and acknowledgment codes are supported by the TPH-1. Not all codes are 

relevant to each request or command. Supported command error codes are listed for each 

command.

Function Name Description

01 Illegal Function Function not supported or not recognized by the 

sensor.

02 Illegal Addresses Incorrect address, address does not exist, or 

address does not support write function.

03 Illegal Data Value Data value is outside of allowed range.

04 Device Failure Error occurred while attempting to perform the 

requested action.

System Status Codes

System status codes are unique to the sensor, not Modbus protocol exceptions. System codes are 

bit codes representing internal functional errors. A clear (0) bit indicates no errors were detected. 

A set (1) bit indicates an error.

Contact customer support if system errors are encountered.

Bit Name

0 Temperature/Humidity sensor error

1 Pressure sensor error

Hex Values

0x0000 – No Errors

0x0001 – Temp sensor error

0x0002 – Pressure sensor error

0x0003 – Temp and pressure sensor errors
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Data Format
TPH-1 delivers instrumentation data as signed integers. Consequently, numeric conversion is 

required to determine the decimal values.

When TPH-1 is used with DYACON control modules, the instrument data is automatically 

presented in the form of standard units and ranges.

When TPH-1 is used with a PLC or other host device, the instrumentation data will need to be 

numerically converted to conventional units. 

Temperature Format

The measured temperature range is -40.0°C to 125.0°C.

The Modbus data range is -400 to 1250.

Temperature (°C) = (ModbusData) / 10

Humidity Format

The measured relative humidity range is 0.0% to 100.0%.

The Modbus data range is 0 to 1000.

Relative Humidity (%) = ModbusData / 10

Pressure Format

The measured atmospheric pressure range is 0.0 mbar to 1300.0 mbar

The Modbus data range is 0 to 13000.

Atmosphereic Pressure (mbar) = ModbusData / 10

Refer to the Barometric Pressure at Mean Sea Level for more information.

Pressure Trend

Pressure trend indicates the direction of change over the last three hours.

The trend value is assigned according to the following rules:

Value Indication Description

-2 Falling rapidly Decrease of more than 2 mbar (0.06 inHg)

-1 Falling slowly Decrease of 1 mbar to 2 mbar (0.02 inHg to 0.06 inHg)

0 Steady Change of less than 1 mbar (0.02 inHg)

1 Rising slowly Increase of 1 mbar to 2 mbar (0.02 inHg 0.06 inHg)

2 Rising fast Decrease of more than 2 mbar (0.06 inHg)
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Conversions and Calculations

Barometric Pressure at Mean Sea Level

For comparative measurements, barometric pressure given in weather reports is normalized to 

mean sea level (MSL).

To determine the barometric pressure relative to mean sea level, Babinet's formula can be used:

Barometric Pressure (mbar) = P*((16000+64*T)+Z)/((16000+64*T)-Z)

where: 

P = atmospheric pressure (mbar)

Z = altitude (m)

T = temperature (°C)

This simple formula will give good results within up to 1000 m (3280 ft) and within 1% to much 

greater heights.

Pressure Unit Conversion

Pressure (inHg) = Pressure (mbar) * 0.02953

Temperature Conversion

Unit conversion can be done by utilizing the slope and offset feature or applying the following 

formulas to the TPH-1 formatted data.

Temperature (°F) = Temperature°C * 1.8 + 32

Conversion Tip

TPH-1 contains calibration registers that can be used for conversion. Just enter the desired 

conversion values shown above into the slope and offset registers for pressure or temperature.

Please be aware, that this may complicate any calibration adjustments that may have to be applied 

later. However, most users will find that the calibration is not necessary.
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Theory of OperationTheory of OperationTheory of OperationTheory of Operation

Sensors

Temperature

A PTAT sensing element in the digital sensor has a resolution of 0.015°C and accuracy of +/-0.2 

K. 

Error and range checking is done to ensure accurate results.

The temperature sensing element is protected from direct moisture contact.

Pressure

The high-resolution digital pressure sensor utilizes MEMS technology to deliver +/-1.5 mbar 

accuracy at 25°C and +/-2.5 mbar over the operational temperature range.

The sensor has a measurement resolution of 0.01 mbar, but Modbus resolution is 0.1 mbar.

Humidity

Relative humidity is measured with a digital sensor employing a capacitive polymer sensing 

element. 

Sensor resolution is 0.02% rH, but reported at 0.1% in Modbus reports.

Error and range checking is performed to ensure accurate results.

Architecture
A range of low power strategies are employed in TPH-1 to ensure optimal low power while 

providing reliable and accurate measurements across the full environmental range.

A low power microcontroller is central to TPH-1 performance. The microcontroller manages the 

sensors, performs error tests, scaling, calibration, and low-level unit conversion as required. The 

microcontroller also manages the Modbus protocol and other internal functions, such as 

EEPROM interface and bootloader functions.

The microcontroller utilizes low-power strategies, leveraging multiple low power modes and 

optimized code execution.
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Power SavingPower SavingPower SavingPower Saving

Run Timeout Power
TPH-1 can be optimized for battery powered applications. The Run Timeout setting can be used 

to reduce the average operating current. 

Sleep mode is controlled with the “Run Timeout” parameter. By default, the value is set to zero 

(0), full run mode. The default setting will be applicable for most programmable logic controllers 

(PLCs) since these applications are typically line powered and will not significantly benefit from 

power optimization.

Embedded devices and data loggers may have the programming flexibility to utilize the Run 

Timeout function.

Although the Run Timeout parameter range is 0 to 10000 (0 s to 10 s), the minimum actual 

timeout is 50 ms. Values below 50 will result in a 50 ms run time before entering sleep mode. 

This is a safe guard to prevent a device from becoming un-wakeable because of message 

transmission latency.

Sleep Power Example

When powered at 12 VDC and a 1 s pole rate:

Run Timeout = 0 (Full Run Mode) 1.7 mA

Run Timeout = 100 < 0.45 mA

While small, the sleep power reduction can accumulate to a significant amount for a battery 

operated instruments. A savings of 30 mAh per day can extend system operating time and 

improve power budget flexibility.

Wake and Sleep Operation
Run Timeout is a millisecond (ms) count from the end of the last communication frame to 

initiation of sensor sleep. In other words, if Run Timeout is set to 150 the sensor will go to sleep 

150 ms after the last character of a frame is received or transmitted.

TPH-1 returns to full run mode when a character is received on the Modbus data port. Due to the 

latency in returning to full run mode, the first few characters of the Modbus data frame will be 

lost. If a Modbus packet is used to wake the sensor, it will need to be resent. 

Following a “wake” packet, the Run Timeout value must be sufficiently long for the host to send 

a data request or instruction before TPH-1 returns to sleep. 

Embedded devices and programmable data loggers can send a character to wake the sensor. A 

Modbus broadcast message can be used for this purpose. A delay of only 4 ms from the first bit is 

required before sending a Modbus request.

TPH-1 will wake from any character on the RS-485 data bus. If TPH-1 is one of several devices 

on the data bus, it will wake even when other devices are addressed.
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Power Down
Embedded devices and programmable data loggers may have discrete power controls to peripheral

devices. If so, additional power savings may be achieved by disconnecting the supply power to 

TPH-1. This strategy may be practical if the polling period is longer than 1 s.

The time required from power-up to first character is less than 100 ms. Modbus frames sent prior 

to this may not be received by the sensor.
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SoftwareSoftwareSoftwareSoftware

Introduction
TPH-1 is a digital sensor with on-board firmware. The firmware provides critical functions 

including sensor element interface, sensor value processing, calibration scaling, error detection, 

power management, and Modbus operation. The firmware also includes a boot loader for in-field 

firmware changes.

Boot Loader
TPH-1 firmware may be updated in the field through the RS-485 serial data lines. 

Required Equipment

RS-485 to USB (or RS-232) converter.

12 VDC power supply.

DYACON Boot Loader PC utility.

TPH-1 firmware (.hex) file.

Procedure

1. Disconnect TPH-1 from the host equipment.

2. Connect the TPH-1 to the PC with the RS-485 converter.

3. Connect TPH-1 to a 12 VDC power source.

4. Run the DYACON Boot Loader Utility. Configure the settings and press “Load.”

5. Watch for program completion.

6. Disconnect and return the TPH-1 to service.
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Repair and ServiceRepair and ServiceRepair and ServiceRepair and Service

Parts List

Part Number Description

17-6000 HRD, Hose Clamp, 1 to 2 in x 0.5 in, Worm Gear, SS

17-6015 CABLE TIE, 2.4 x 102 mm, Nylon, Heat Stabl, SS barb, Black

17-6059 NUT, 6-32, 5_16  Hex, 18-8 SS

17-6060 WING NUT, 6-32, 18-8 SS

51-6011 ASSY, Sensor, Temp-Hum, 2 m Outdoor Cable

75-6043 Plate, Top, Rad Shield

75-6044 Plate, Rad Shield

75-6045 Bracket, Mounting, Rad Shield

75-6046 Probe, Air Sensor

75-6056 ROD, Threaded, 6-32 x 4.5 in, 18-8 SS

Repair and Calibration

Return Authorization

All equipment sent to Dyacon for calibration, warranty, or service should have a return material 

authorization (RMA) number indicated on the outside of the package. Include a detailed 

description of the problem and any to be performed on the returned unit.

An RMA number may be requested by phone or email.

Phone: 1-435-753-1002 

Email:    support@DYACON.com

Normal business hours are 8 am to 5 pm. (Mountain Time Zone, GMT -0700)

Street Address

Dyacon, Inc.

220 West 300 South

Newton, UT 84327

US Mail Addresses

Dyacon, Inc.

PO Box 33

Newton, UT 84327
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SpecificationsSpecificationsSpecificationsSpecifications

TEMPERATURE

Range -40°C to 80°C

Resolution 0.05°C

Accuracy +/- 0.2 K*  

Reproducibility +/- 0.1 K

Response Time 12 s 

Long Term Drift < 0.05 K/yr

Sensor Type PTAT 

RELATIVE HUMIDITY

Range 0% to 100% RH

Resolution 0.1% **

Accuracy +/- 1.8% (0 to 80

Reproducibility +/- 0.2% RH**

Hysteresis < +/- 1% RH

Linearity < +/- 1% RH

Response Time 12 s

Long Term Drift <0.5% RH/yr

Sensor Type Capacitive 

BAROMETRIC PRESSURE

Range 10 mbar to 1300 mbar

Resolution 0.065 mbar*

Accuracy +/- 1.5 mbar

Response Time 0.5 ms

Long Term Stability <1 mbar/yr

Sensor Type MEMS – 24-bit

*Full response range information available upon request.

** Actual sensing element resolution is 0.02%, but only 

reported as 0.1 increments.

ELECTRICAL

Power Input 5 to 24 VDC (12 VDC Nominal)

Current 1.4  mAavg  at 14 VDC full run mode†
0.06 mAavg sleep mode‡

MECHANICAL

Material PC/ABS, UV-Stabilized, white

Overall (WxDxH) 13.2 x 13.4 x 13 cm (5.2 x 5.2 x 5.1 in)

Cable 4 conductor, 24 AWG, stranded
Foil Shield w/ drain wire
Outdoor rated cable

Total Weight 288 g (10.2 oz)

Weight Shield Only 228 g (8.1 oz)

DATA

Protocols Modbus slave 
SDI-12 option (value added resellers)

OEM Options Packet structure
Packet content

Temperature

Operating 

Temperature

-40°C to 80°C

Storage Temperature -40°C to 80°C

ACCESSORIES

Aspiration Smart-FanTM aspiration kit

Structural Fittings Lightweight cross-over

Structural Pipe 1” x 1 m (3.1 ft )

† Continuous full run mode, reading 200 range registers 
once per second.
‡ Timeout set to 50 or greater. No Modbus activity. 
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Modbus AppendixModbus AppendixModbus AppendixModbus Appendix

DYACON TPH-1 air sensor uses Modbus RTU format. The following are the protocol details 

required for embedded devices to communicate with the Modbus sensor.

• Modbus data uses “big-endian” data format, 0x1234 is sent as 0x12 then 0x34. 

• The CRC uses “little-endian” data format, 0x1234 is sent as 0x34 then 0x12.

• The idle time between frames must be greater than or equal to 3.5 characters. The frame inter 

character delay must be less than 1.5 characters.

• The PDU Registers are addressed starting at zero. Therefore a register numbered as 201 is 

addressed as 200.

The following is an example of a multi-register read of the air temperature, humidity, and pressure

starting at register number 202.

Detailed protocol information is available at www.modbus.org.

Request Frame

The following is an example of a read of the air temperature, humidity, and pressure with one 

request.

Field Name Length

(bytes)

Function Example

Data 

Slave Address 1 Device address. 0x02

Function 1 Read holding register. 0x03

Register Start Address 2 Sensor address (201). 0x00C9

Quantity of Registers 2 Number of 16-bit registers to read. 0x0003

CRC 2 Error check. 0xC6D5

TX String (0x): 02 03 00 C9 00 03 D5 C6

Response Frame

Field Name Length

(bytes)

Function Example

Data 

Slave Address 1 Device address. 0x02

Function 1 Read holding register. 0x03

Byte Count 1 Number (N) of data bytes. 0x06

Register Data N Register data, upper byte first.

Register 202 (Temp): 325 (32.5 °C)

Register 203 (Rel. Hum.): 689 (68.9%)

Register 204 (Pressure): 8526 (852.6 mbar)

0x0145

0x02B1

0x214E

CRC 2 Error check. 0x6030

RX String: 02 03 06 01 45 02 B1 21 4E 30 60
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Error Frame

Field Name Length

(bytes)

Function Example

Data 

Slave Address 1 Device address. 0x02

Error Code 1 Error code value. 0x83

Exception Code 1 Error code values (01, 02, 03, 04) 0x01

CRC 2 Error check 0xF070

TX String: 02 83 01 70 F0
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Rev Description Author Date

A

Prelim

Initial Release E. Bodrero 19NOV2013

B Brand update, minor formatting, and specifications.

Add pressure trend (firmware Rev C/v4)

E. Bodrero 30JUN2014
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