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Legal notice

Reproduction, transfer, distribution or storage of part or all of the contents in this document
in any form without the prior written permission is prohibited. All rights reserved. All
trademarks mentioned herein belong to their respective owners.

Copyright © 2022 Decode

Disclaimer

Decode has used reasonable care in preparing the information included in this document, but
does not warrant that such information is error free.

Decode, its associates, representatives, employees, and others acting on its behalf disclaim
any and all liability for errors, inaccuracies, or incompleteness contained in any datasheet or
in any other disclosure relating to any product.

In the interest of continuous product development, the Decode reserves the right to make
improvements to this manual and the products described in it at any time and without prior
notification or obligation.

The use of the product is at sole discretion of the user. Decode cannot be held responsible for
any damages arising due to use of this product and makes no warranty, representation or
guarantee regarding the suitability of the products for any particular purpose or the
continuing production of any product.

Note: The specifications in this document are valid as of the listed versions of software and/or
hardware. Revised versions of this document, as well as software and driver updates are
available in the download area of the Decode web site.
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1.2

Preface
Symbols

WARNING - Safety notice, which must be followed, may have influence on the user’s
safety or the function of the device.

IMPORTANT - Notice, which must be followed to avoid possible problems, which can
arise in specific cases.

NOTE - Notice, which contains useful advice.

Safety Instructions

Device must be used in compliance with any and all applicable international and national laws
and in compliance with special restrictions regulating the utilization of the communications of
the communication module in prescribed applications and environments.

WARNING - We suggest you to adhere to following recommendations so as to
avoid any damage to person or property.

All the associated (interconnected) equipment, PC and power supply units (PSU)
shell comply with requirements of standard IEC 60950- 1:2005+A1:2009+A2:2013.

Power supply must have SELV output and for security reasons connection must
include series 1A fuse protection.

Access to terminal block connections must be checked and restricted in the end
installation using potential hazardous voltage.

Installation and technical support of the device can be performed only by a
qualified personnel or a person who has enough knowledge about this device
and safety requirements.

Unauthorized modifications or utilization of accessories that have not been
approved may result in damage to the device and in a breach of applicable
regulations, and result in the termination of the validity of the guarantee.

Do not expose the device to extreme ambient conditions. Protect the device
against dust, moisture and high temperature.
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Preface

1.3 Document versions

Document version |Version FW / HW Date Note

v1.0 v1.00 / Rev. 160120 |01/04/2020 Initial version

v1.1 v1.00 / Rev. 160120 |28/10/2020 Typo changes

v1.2 v1.00 / Rev. 160120 |09/03/2022 Mirror of the connector pinout
on Picture 2. Deleted 111, 113,
114, 115, 116 and 117 variants

v1.3 v1.00 / Rev. 160120 |21/03/2022 Changes when entering in
Modbus Setup Mode

v2.0 v1.00 / Rev. 160120 |13/05/2022 Introduction  of  calibration
parameters, Off display mode
and change of Modbus map

v2.1 v1.00 / Rev. 160120 |06/06/2022 Switch device memory map
changed
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2 Description

DMS100 series devices are RS485 Modbus RTU sensors with unlimited application potential.
Due to its simplicity, the Modbus protocol is a widely used method of communication for
sensing and automation. DMS100 are used for environmental monitoring, agriculture, smart
buildings, health care and so on. They are wired with a twisted pair cable for transferring
power and data. Small OLED display shows latest measuring results. User buttons are used
for easy setup of devices in the field. Wide supply voltage range from 4.5V to 28V makes it
possible to use 5V supply voltage, from USB for example, and also 24V supply voltage typically
found in industry. Thanks to its low power and small bus loading, up to 200 units may be
attached to the single twisted pair cable more than 1km long. Accessing sensors from
computers or gateways without RS485 interface is easy with RS-485 converter devices, using
available interfaces such as USB, Ethernet or WiFi.

Picture 1: Decode DMS100

Different sensor types are available with several physical quantities. Some devices are single
physical sensor while others are combining multiple quantities in a single device. Sensor
name consists of the device family name plus the sensor type number. For example DMS101
is name for DMS100 series NTC temperature sensor with 01 sensor type number.

There is also DMS100E variant with no OLED display and without possibility of setup using
user buttons. Only MODE button is present used for entering MODBUS SETUP operating
mode.
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3 Installation

Device can be installed on wall, plate or pole using double sided self adhesive tape, screws or

cable ties.
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Picture 2: Dimensions
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Picture 3: Main parts

WARNING - Do not mount the product exposed to water and near supplementary heat
sources, such as kitchen stoves, or in direct sunlight.

IMPORTANT - When performing environmental measurements, in oreder to obtain
stable measurement, make sure to mount the product at least 1.5 meters from the
floor and at least 1 meter from the nearest radiator or door opening.
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4 Wiring
Power supply and communication lines are connected to the detachable terminal block with

wires of cross section up to 1.5mm?. There are four terminals: (+) and (-) lines for 5-28V DC
power supply, as well as (+) and (-) lines of the RS485 signal pair.

[ I 71 [

DECODE rx
o

DECODE R«
o

Modbus Sensor

Modbus Sensor

RS-485 5-28V RS-485 5-28V
== e ks 5
|
I:><:-:,:-:>< S>>+ o508vDC
<< selie — + Rs485
1200 1200
Optional Optional

Picture 4: Wiring schematics

Power supply must be able to deliver at least 200mW for each DMS100 device on power
supply line. For example, if ten DWS100 devices are supplied then minimal required power is
Pmin= 10 x 200mW = 2W. Also, voltage drop on long lines must be considered. For example, if
5V supply voltage is used to supply ten devices consuming 2W, then total current of 0.167A
limits the maximum loop resistance to Rma=(5V-4.5V)/0.167A=3Q. If cable with 1.5mm? cross
section and 11.5Q/km is used, maximum cable lenght is Lmx=3Q/(2x11.5Q/km)=130m.
Multiplier two in equation is used to calculate resistance for both power supply wires.

For RS485 lines (+) and (-) notations are used for non-inverting and inverting signals. This
notation avoids confusion with inconsistent B and A notation.

o NOTE - For best performance twisted pair must be used for RS485 line.

o NOTE - At the both ends of RS485 cable, line termination with 120Q resistor is
specified. At smaller distances, termination may be considered as an option, but at
distances greater than 100m and in conditions of major interference, line termination
is required.
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5 Functionality

5.1 Normal mode

After powering the unit, without pressing buttons, device enters NORMAL operating mode,
reads parameters from non-volatile memory, performs periodic measurements, displays
results and is ready for communication waiting for requests from master. LED indication
signals the sending and receiving of data along the RS-485 line, red color for TX and green
color for RX, Wrong polarity of RS-485 line is indicated by constantly lit RX. Factory default
parameters are modbus address 1, serial speed 9600 bits per second and format 8 bit with
"no parity".

In NORMAL mode all registers are read-only except Counter and OnTime registers on
devices with switch input. Writing into registers will return Function Error.

5.2 Modbus setup mode

The MODBUS SETUP operating mode is used to perform modification of internal configurable
parameters stored in non-volatile memory using Modbus communication. Values from non-
volatile parameter memory are copied to registers 40009 to 40022 after power on. This mode
is entered by holding MODE button while powering on the device. Unit switches on, status line
shows Status: MS and device enter MODBUS SETUP operation mode with unlocked non-
volatile memory.

In this mode, the serial speed, format and modbus address are automatically adjusted to
9600 bps, "no parity" and 1, regardless of the preset in non-volatile memory.

To modify values in registers 40009 to 40023, the modbus function 06 - Preset single register
is used. Registers 40001 to 40008 remain as in NORMAL mode. Parameters like response
delay, filtering, display mode, modbus address, serial speed and format settings are set in
registers from 40017 to 40022.

Storing the values from registers 40009 to 40022 to non-volatile memory is performed by
writing the value 11111 in special command register 40023. Register 40023 then automatically
returns its value to 0 indicating command execution.

Exiting the MODBUS SETUP mode is only possible by powering the unit off and on without
holding both buttons.
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6 Display

OLED display, by default after power-up, shows measured values according to Display mode
configuration parameter. Several display modes are present: 0-Display All (default); 1-Scan; 2-
Off; 3-Measured value 1; 4-Measured value 2; 5-Measured value 3 and 6-Display value 4. Valid
number of measured values are 1 to 4 according to device type number. In SCAN mode

measured values are sequentially displayed every 3 seconds.
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6.1 Menu navigation

Menu navigation is performed using two buttons: SET and MODE, positioned on the left side
of the enclosure. From initial screen, pressing any button pauses current display mode for 30
seconds. From the same screen, pressing SET button changes display mode and pressing
MODE button device enters MENU SETUP mode (not MODBUS SETUP) and device
configuration is enabled using MENU interface. Configuration parameters are mostly selected
from list but some of them need manual entry of numerical value.

Display
Baudrate Set 2. .

. Format all
Address ® Scan
Delay OFF

*Display Tem
@Mode

Display
SA L

Scan

OfFf
Tem

@ Mode

Displavy

all
=5Scan
OfFf

@Mode
Display

. Set .=

AlLl ALl

Scan @ Scan
>0fF g0 £ £

Tem Tem

Picture 6: Selecting and changing parameter from list
When selecting parameter name from Menu by clicking SET button, parameter screen is
shown, current value is displayed with inverted colors (white on black) and cursor position is
marked with ">" sign. To return to Menu without changing move cursor to ".." and click SET
button.

Generally, to select new parameter value from list, use MODE button for list scroll and SET
button to select new value. Changed Baudrate and Format parameters are updated in non-
volatile configuration and become active after reset of device.
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Numerical parameter values are entered from parameter screen by selecting digit position
with SET button and scrolling and changing value from 0-9 with MODE button. To return from
parameter screen to Menu screen without changing anything keep pressing SET button
without pressing MODE button. After reaching last digit, click SET again to return to Menu.

Baudrate Set 0e5
Format "
> *Address
Delay
Display
@Mode
006
Lal
Mode
Address
oey Set 0BT
Cal Lol

®

Address Address
217 et 017 Set
Cal

Picture 7: Changing parameter using direct entry

To check current parameter value in list, click SET to enter parameter list and with second SET

click return to Menu. Current value is shown with inverted colors (white on black).

*Baudrate Set *.. Set
Format 1200
Address @ 2400 ®
Delay 42800

Display

Picture 8: Check parameter and return to Menu
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7 Modbus communication

The Decode DMS100 device supports the Modbus RTU protocol on the RS-485 port.
Supported serial speeds are 1200, 2400, 4800, 9600, 19200, 57600 and 115200 bits per
second. Supported formats are 8 bit and No Parity, Even Parity or Odd Parity.

Device supports two modbus functions: 03 - Read holding register and 06 - Preset single

register. Preset function can be used only on holding registers described in section 7.1.2.

7.1 Supported functions

711

Function 03 - Read Holding Register

The query consists of 8 bytes. Pay attention that only existing registers can be read.

Byte |Field name Content
1 Device address X
2 Function 3
3 Register address Hi X
4 Register address Low X
5 Register number Hi X
6 Register number Low X
7 CRC error check Lo X
8 CRC error check Hi X

The response consists of n+5 bytes. For n from 2 to 46, length is from 7 to 51 bytes:

Byte |Field name Content
1 Device address X
2 Function 3
3 Bytes number n
4 Register Hi X
5 Register Low X
n+4 CRC error check Lo X
n+5 CRC error check Hi X

www.decode.rs
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Modbus communication

7.1.2

Function 06 - Preset Single Register

The query consists of 8 bytes. This function can be used in SETUP mode for holding registers
from 40009 to 40023 and in all modes for holding registers 40003 and 40004, on models with
switch inputs.

Byte (Field name Content
1 Device address X

2 Function 6

3 Register address Hi X

4 Register address Low X

5 Register number Hi X

6 Register number Low X

7 CRC error check Lo X

8 CRC error check Hi X

The response consists of 8 bytes:

Byte |Field name Content
1 Device address X

2 Function 6

3 Register address Hi X

4 Register address Low X

5 Register number Hi X

6 Register number Low X

7 CRC error check Lo X

8 CRC error check Hi X
www.decode.rs 14/20 DMS100_UM_V21_06062022.pdf
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7.1.3 Function Error

In the event of an error, the following response is returned.
Byte |Field name Content

1 Device address X

2 Function 8

3 Error code 1,2,30r4

4 CRC error check Lo X

5 CRC error check Hi X

Error code can have following values:

1 - Function code not supported
2 - Reading registers out of range (Ex. > 40023)
3 - Number of registers out of range (> 23)

4 - Function execution error

www.decode.rs 15/20 DMS100_UM_V21_06062022.pdf
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7.2 Internal Modbus memory map

The memory map supports 23 holding registers. The address is given in relation to the so-

called "Base 0". Addresses referenced to "Base 1" are incremented by one.

Variables (see models for measured parameters)

Register |Address

Environment |Light UV light Switch Color light
40001 0 Temperature |Intensity UVA intensity |Inputstate |[Red
40002 1 Humidity 0-notinuse |[UVBintensity |OnTime [s} |Green
40003 2 Pressure 0-notinuse [0-notinuse |CounterLo |Blue
40004 3 IAQ O-notinuse |0-notinuse |[CounterHi |White
40005 4 Device Type - for example DMS112 reads 112, read only
40006 5 Version - read only
40007 6 DevicelD_Lo - unique identifier, low word, read only
40008 7 DevicelD_Hi - unique identifier, high word, read only
40009 8 Offset for variable at address 0, default 0 (signed integer)
40010 9 Span for variable at address 0, default is 4096 (1.0 in Q3.12 format)
40011 10 Offset for variable at address 1, default 0 (signed integer)
40012 11 Span for variable at address 1, default is 4096 (1.0 in Q3.12 format)
40013 12 Offset for variable at address 2, default 0 (signed integer)
40014 13 Span for variable at address 2, default is 4096 (1.0 in Q3.12 format)
40015 14 Offset for variable at address 3, default O (signed integer)
40016 15 Span for variable at address 3, default is 4096 (1.0 in Q3.12 format)
40017 16 Response delay (0 - off, 1 - on)
40018 17 Invert for switch / Signal Filtering for others (0 - off, 1 - on)
40019 18 Display mode (0, 1,..., 5) - see Display section for description
40020 19 Modbus address (1-247)
40021 20 Serial speed (0, 1,..., 5)

0-1200
1-2400
2 -4800
3-9600
4-19200
5-38400
6 - 57600
7-115200

www.decode.rs
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Register |Address Variables (see models for measured parameters)
40022 21 Serial format (0, 1, 2)
0 - No Parity
1 - Even Parity
2 - Odd Parity
40023 22 Command for writing registers 40009 - 40016 to non-volatile

memory. In MODBUS SETUP mode, writing 11111 starts the
command and returns the register value to 0 after execution. In
NORMAL mode, the value does not return to 0 and the command
does not execute.

8 Technical characteristics

8.1 Common characteristics of DMS100 series

Display

0.66" OLED, 64x48 pixels

Communication

Modbus slave, RS-485 bus, address range 1-247,
broadcast address 0

Serial speed

1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps

Data format

1 start, 8 data, parity: None, Even, Odd

Factory defaults

9600bps, 1 start, 8 data, parity none, Modbus address 1

RS458 bus unit loading Over 200 DMS100 devices connected on a single bus

RS485 bus 1/0 protection > +15 kV HBM Protection

>+12 kV IEC 61000-4-2 Contact Discharge
> +4 kV IEC 61000-4-4 Fast Transient Burst

Connection

Pluggable screw terminal block, 3.5mm pitch, wires up to
1.5mm?

Power supply

4.5-28V DC, polarity and over-voltage protected, internally
fused with 200mA fuse

Consumption

max. 200mw

Enclosure

ABS Plastic, wall, plate or pole mounting

Dimensions

50 x 35 x 20 mm

Protection

P40

www.decode.rs
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8.2 Model DMS101

Measured parameters

Temperature

Sensing element

NTC 10k inside enclosure

Sensor measurement range

-30 ~ 105°C

Resolution 0.1°C

8.3 Model DMS102

Measured parameters Temperature
Sensing element NTC 10k, Tm probe
Sensor measurement range |-30 ~ 105°C
Resolution 0.1°C

8.4 Model DMS110

Measured parameters

Temperature and humidity

Sensing element

Texas Instruments HDC2010

Sensor measurement range

Temperature: -40 ~ 125°C
Humidity: 0 ~ 100.0%

Resolution

Temperature: 0.1°C
Humidity: 0.1%

8.5 Model DMS112

Measured parameters

Temperature, humidity and barometric pressure

Sensing element

Bosch BME280

Sensor measurement range

Temperature: -40 ~ 85°C
Humidity: 0 ~ 100%
Pressure: 300 ~ 1100hPa

Resolution

Temperature: 0.1°C
Humidity: 0.1%
Pressure: 1ThPa

www.decode.rs
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8.6 Model DMS130

Measured parameters

Switch input Tm cable

Sensing element

None, dry contact input

Output value

Input state if invert off: 0 - input floating 1- input shorten
Input state if invert on: 1 - input floating O - input shorten
OnTime: time in 1 state 0 ~ 65535 seconds in 1s ticks
Counter: number of pulses 0 ~ 99999999, 8Hz max.

For detailed information

about

documentation where it is applicable:

Texas Instruments https://www.ti.com

Bosch https://www.bosch-sensortec.com/

sensing elements

please consult manufacturers

www.decode.rs
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9 Product label
r
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Picture 9: Product label

The label fixed on the bottom side of enclosure comprises information listed in next table.

Line 1 Product name Additional information about product
Line 2 Product model (optional)
Line 3 Manufacturer Waste Supply voltage

CE mark .
Line 4 Manufacturer address Disposal Maximum current
Line 5 Bar code with Product ID and Serial number
Line 6 Product ID Serial number

10 Disposal and Recycling

You must dispose of this product properly according to local laws and regulations.

separately from household waste. When this product reaches its end of life, contact

ﬁ Because this product contains electronic components, it must be disposed of

local authorities to learn about disposal and recycling options, or simply drop it off
B ;t\ourlocal Decode office or return it to Decode.

11 Contact

Please contact a Decode office if you have any questions regarding the information contained
in this manual or Decode products, or if you have any other inquiries.

Decode d.o.0.

Bulevar Nikole Tesle 30A
11080 Beograd, Serbia
Tel./Fax. +(381 11) 311 00 27
Email: office@decode.rs

Web: www.decode.rs
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