HTemp-485

Temperature and humidity sensor for indoor
use communicating over the RS-485 bus with a
simple communication protocol
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HTemp-485 — temperature and humidity sensor over RS-485 HW group

Device description

The HTemp-485 device is a temperature and humidity sensor which communicates over the RS-485
bus. The sensor is designed for indoors vertical wall mounting.

The measured temperature is transmitted over a simple text protocol in °C. Up to 26 sensors of this
kind or 32 sensors at all can be connected on a 4-wire bus. Two wires are used for the RS-485 bus,
the other two to power the sensor. The sensors can be powered from an external independent power
source and can be connected only with the remaining wires of the RS-485 bus. The RS-485 bus line
can be as long as 1200 m.

The temperature sensor uses an integrated element with an accuracy of + 0,75°C to measure the
temperature. The humidity is also measured by an internal element with an accuracy + 2%. The
Htemp-485 device has an indicator, which blinks to signalize whether the device is measuring the
temperature (green) or humidity (orange). To preserve the simplicity of the communication protocol
and the compatibility with the Temp-485 sensor device, the measurement of the temperature and the
humidity is done as independent measurements, each of them having different RS-485 address.

To minimize the heat losses from the power supply and to have more possibilities of powering the
sensor is equipped with a switching power supply.

Basic features

e Measurement range of relative humidity 0% to 100%.
e  Temperature range -10°C...+85°C.

e The addresses of the sensors can be set with jumpers, or through the terminal in the SETUP
mode.

e Every sensor is calibrated.

e RS-485 communication.

e Lightindicator for the measurement.

e  Simple communication protocol.

e Can be easily installed in the wall.

e Minimal current consumption, power supply with unstable voltage.

e The sensors are designed to work with the SNMP thermometer Poseidon.
e Temperature measurement is separated from the circuit.

e Possibility to choose the RS-485 termination with a DIP switch.

Applications

e Large temperature measuring systems.
¢ Industrial measurements and regulations.
e Temperature measurement of storehouses, manufacturing and dwelling premises.

e Connecting the device with Poseidon — it can measure in technological premises and the data
can be transferred over Ethernet.
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HTemp-485

1206

85.0 | | 250 |

i
Box dimensions: ... 121 x 70 x25 mm
Protection type: ... IP 20
Mounting method: ... On the wall,
Temperature range:.. . ivenenenn. =10 °C...+60 °C (for the whole box)
Accuracy of measured temperature ............... +/- 0,75 °C in the range -10°C to +80°C

+/- 1 °C out of defined range (sensor out of the box)
Valid only for vertical wall mounting with air
circulation space around.

Resolution of temp. display.............................. 0,01°C
Measuring element:...........ccccccciiiiiiiiiiininnnnnn. DS18B20
Sensor's communication address: ................. The address character is always in the range “A*..“Z*

(with exception of “T/t*)

RS-485 address assign: ............................. With jumpers (A .. Z positions)
in SETUP mode, (jumpers = “Addr by SETUP” value)
with using simple terminal over RS-485

Measurement range of relative humidity:.... 0%...100%
Accuracy of measured humidity:........................ + 2% of the range 0% - 90% of relative humidity
(only for temperature range 15°C - 30°C)
Operation temperature of the circuits:................ -5°C...60°C
Resolution of relative humidity:.............cccccccooee. 0,01%
Measuring element:...................ooi polymeric sensor
Supply voltage:...........oooiiiiiiiii +9V...+18V DC, protection against polarity reversal
Power consumption:........cccceeeeeiiiiiiiiiiiii e, Typ. 10 mA, max. 50 mA +5V
(RS-485 transmit) l
RS-485 line termination.:................................ Optional (DIP1, DIP2), % DIP 1
including resistors that s A (+) RS-485
define sleeping state of o
the line S | pIp2
5N B (-) RS-485
Wire connection:..........ooooiiiiin v Terminal strip, max.cross- gl
section of wires 1,0 mm? @
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Setting sensor address

The temperature sensor and the humidity sensor behave

EE— @ to the RS-485 link protocol as they were two different
independent devices. The whole sensor then uses two

addresses over the link RS-485 and answers to the

M X @ requests at both addresses.
A3[00
= ﬁ? 88 Usmg jf‘Jmpers you can §et only one address in the range
s2] A0[0O A“..“Z" (except “T“). This address is then used to
00 address the temperature measurement.

The second address, for the humidity measurement, is
derived as the respective lower case character. The
humidity sensor’s address character is always in the

[{ P11 ({11

range “a“...“z" of addresses (except “t%).

)

b
+(PWR) |

)

- (GND)

e Both addresses can be set in the SETUP mode as well, but the address configured in such a
way, can be used only if the array of jumpers is set to ,Adr by SETUP* value. This address can
be configured also by commands over the RS-485 link.

e [fthe address in the ,,A/a“... ,,Z/z" range is set in the array of jumpers, then this address is
always used!

A4 A3 A2 A1 A0 Address A4 A3‘A2 A1 A0 Address ‘ A4 A3 A2 A1 A0  Address

X|X|X|X|X|Adbysetop | | X O | X|]O]| 0O K/k O] X]0O |0 |X Viv
X[ X[ X[X]|O Ala X|O|O|X|X L/l O|X|O0 |0 |O W/iw
X[ X[ X]O|X B/b X|O|O|X|O M/m OO X|X|X X/x
X|X|X|0O|O Clc X000 X N/n OO X|X]|O Yly
X X]O[X[X D/d X]0|O0|O|O0 Olo OO X|0O|X Zlz
X|X|O|X|O Ele Ol X | X|X|X Plp O|O| X|O|O | AdrbyseTuP
X[ X]O0O|O|X F/f OX|X|X]|O Q/q O[O |0 | X | X | AdrbySETUP
X[ X]|0|0O|O Glg Ol X | X]O0|X Rir OO0 |0 | X|O| AdrbysETUP
XIO| X[ XX H/h OlX|X]O]|O Sis O|O|O|O| X | AdrbySETUP
X|O|X[X]|O l/i O| X |O| X | X | AdrbySETUP O[O |O|0O|O| AdrbySETUP
X|O|X|O|X Jlj Ol X|O|X]|O U

Note: O (open) = jumper disconnected, X (close) = jumper connected

Character ,A/a“ means, that address ,A” is used to measure temp. and ,a“ to measure humidity
The address “T/t” is restricted, if you jumper it, it's used address by the SETUP.

HTemp-485 RS-485 address settings

ADR ADR
b b
setup setup Ala B/b Cic Hh Xix Yy 2z

©0) (=3 )(—D(—J(—J( 3) (©6) ©6) (@)
(© ©) (E=3) (=3) (E=3) (E=3 J(®®J(®®J(®®J(®®J

: : ::—:: ::—:: :'@ G)I: :@ @: :' I: [ | :l_:: :G) @I:
@ ©) (E=3) (@ ©) (E=3) (@ ©) (E=3) (E=3) (@ ®) (E=3)
CIICIRICIDICIDICIDICIDICIDI CIDR CXO),

oo
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LED signaling
The sensor device is equipped with a LED, that indicates the operating state:

Supply voltage switched on (A0-4 = A/a .. Z/z) - (LED 2x blinks red)
Supply voltage switched on (A0-4 = Adr by SETUP ) - (LED 2x blinks red + 2x green )

Read temp. from device - (LED blinks green around 0.3 sec at each reading process)
Read humidity from device - (LED blinks orange around 0.3 sec at each reading process)
SETUP mode activated - (LED incessantly lights red, until you are in the SETUP mode)

SETUP mode of sensors

For more complicated settings the sensor uses the simple SETUP mode through the terminal via
RS485. For common usage you do not need to use the SETUP mode. The jumpers A0 — A4 will be
enough to set the addresses of the sensors.

Activation of Setup mode
e Set the jumpers to the ,Adr by SETUP* position (for ex. all or none occupied).

e Be sure that only in one of the sensors in the RS-485 link, the jumpers are set to the position
,Adr by SETUP*.

e Connect using any terminal at the serial port (9600 8N1).
e  Switch on the sensor’s power supply (the LED blinks 2x red + 2x green).

e During the first 30 sec. after the gy _lalx|
device is on type at least 30 UDF Setup Seri | 72P client | TCP server | UDP | Test made | At
times the character “u” (lower === = oo
case “u") (the indicator lights red). ¢ HTERP40S SETUP HHAHHHHHAHAY vz &
| A AR FW wersion: 1.02 F+&assssss Baud
J A’F the terminal the SETUP mode | .. |
will appear, as you can see from o . Data size
. ctual temperature: +Z2.49° I vl
the flgure. Actual hu.m?.dit,y: 39.29% Paamy
CT: Temperature calibration (CTR for calibration reset) Inone jv
Aetual cal. constant: -0.01°¢C Handzhake
. 3 q q q q IDFF jv
If case you can not activate, check if: oy, [ wor ma [ranien resst] Hiode
IFree 'l
DI: Outgoing delay (O=disable): 0Os
e You have powered the sensors | ...
(the LED |S ||t)? x Cloze |
HESHHAEEEEE vuv. HU-group. com HESHSHHAEEE
H Hiw'g P update
e You havg set the jumpers to the [ rupanss - R
combination ,Adr by SETUP® - odenines
(after being switched on the LED I @0 @7 @ @crs o AT
: — Send
blinks 2x green and 2x orange)? B v st || DS
e The terminal is set in the right I x| g | | mestrsromaom
Way (9600 8N1 ) ITaI [T HEX  Serd | Hemlt:,::: ;;“;
e The converter RS-232 / RS-485

is working? Does it support switching of directions?
e Did you really type circa 30 times the character “u” (lower case u)?

e You did not spend more than 30 seconds after the device was switched in to get at the SETUP
mode.

www.HW-group.com HW group, Prague, Czech Republic 6/11



HTemp-485 — temperature and humidity sensor over RS-485 HW group

The SETUP mode

In the following frame it can be seen a text from the terminal screen, when the sensor is in the Setup
mode. By typing the first character of the line you can call the function which sets the respective
parameter.

HH#HHAHAHH#HH HTEMP485 SETUP ####HHHHHHEH

#********** FW Version: 1.02 **********#

T: Device address: A/a

Actual temperature: +22.55°C
Actual humidity: 41.49%

CT: Temperature calibration (CTR for calibration reset)
Actual cal. constant: -0.01°cC

CH: Humidity calibration (CHR for calibration reset)
Actual cal. constant: -0.01%

D: Outgoing delay (0=disable): 0Os
X: Exit setup
A HHHHH#H#E www. HW-group.com #####H#H#H#H#H#

HTEMP485>

T: Device address

You can set the address of the temperature sensor in the allowed range of characters “A“.. “Z" with
exception of “T“. This value will be taken into account, only if the jumpers (AO through A4) are set to
the position ,Adr by SETUP*. Otherwise the sensor will use (and display at the SETUP screen mode)
the value of the address that is set by the jumpers.

CT: Temperature calibration
Calibrates the measurement of the temperature by shifting the measuring curve.

CH: Humidity calibration
Calibrates the measurement of the humidity by shifting the measuring curve.

D: Outgoing delay

Sends to the RS-485 line, in preset intervals [1 ... 5000] seconds, information about the value of the
temperature and humidity in the format: (for ex. for the address A/a “*A+022.62C*a039.19%<CR>"
where <CR> is the 0D hex value).

By default the function is switched off = interval set to 0.

X: Exit setup
Exits from the SETUP mode and continues in normal mode.

Example: To set up the address of the sensor at ,Z/z“ type at the terminal ,Z<CR>" .
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Communication protocol

The sensors operate in a question-answer mode. The maximum response time is 50 ms.

Communication bus...................... RS-485
Range of addresses..........ccccceeeeennn... ‘A" to “Z” (26 addresses) — addresses for the temp. sensor

1Py ] “

a”to “2” (26 addresses) — addresses for the humidity sensor

Communication........ccccoeeeeeeeeeeiienn. ASCII, described below

Response time.......cccccceeeevviviieieeeenis max. 50 ms for a command

Max. delay between characters......... max. 10 ms to type one character of a command
Speed.. oo 9600 baud

Databits.........cooiiiiiiiiiii 8

Parity ..., none

Stop bitS....oiiii 1

Temperature reading

Function | Command syntax Example
Temperature request T<address>I TAI

Answer from sensor (all OK) *<address><temp><CR> *A+025.51C
Answer from sensor (error) *<address>Err<CR> *AErr

<address> is a character from ,A“ .. ,,Z“ with exception of ,,T* ,
<CR> is the OxD or 13 dec - end of line,
<temp> has the format *A+025.5C or *A+025.55C .

Humidity reading

' Function | Command syntax - Example
Humidity request T<address>I Tal
Answer from sensor (all OK) *<address><humidity><CR>|*a048.19%
Answer from sensor (error) *<address>Err<CR> *aErr

<address> is a character from ,a“ .. ,,z“ with exception of ,,t*,
<CR> is the 0xD or 13 dec - end of line,
<humidity> has the format *a048.19% .

Device identification

Function Command syntax Example
Device type request T<address>? TA?
Answer from sensor (all OK) | *<address><Identificat><cr>|*ATHMP 2

<Identificat> HTemp-485 (temp. sensor).................. "THMP 2”
zHTemp-485 (humidity sensor).............. ‘HTMP 27

Note: Number 2 gives the FW version of the sensor.
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HW group

Sensor address setup

This function works only in case that the sensor has set the jumpers at the combination ,Adr by
SETUP*. If the address is set by jumpers manually, the sensor ignores the command.

At the RS-485 line must be just one sensor, to be set, otherwise there will be a collision.

Function Command syntax Example

Address change

TH#<new addresss>

THA

Answer from sensor (all OK)

*<new address>0K<CR>

*AOK

Answer from sensor (error)

*<0ld address>Err<CR>

*BErr

<address> is a character from ,A* ..

»Z“and ,a“ ..

<CR> is the 0xD or 13 dec - end of line,

Notes

»Z' with exception of ,, T

e If the device does not answer in the terminal mode, the cause must be the typing delay
between the character. If you send the commands from the keyboard by typing them, because
the delay between characters is too long then the sensor does not admit this kind of command.
We recommend you to prepare the commands as sequences at ,makro“ and send them at
once. The following figures show where you can find the makro in the recommended software

Hercules and Terminal.

e If you set the address with the command ,T#A" that contains in it the character ,# is
necessary to write two times this character, because this character is used very often in makro

to insert decimal values of characters.

1o xd 5 Terminal v1.0b - 20041225 - by Brgy-+ : 1o
UDP Setup Serial | TCP client | TCP server | UDP | Test mode | About | Disconnect | [~ COM Por Baudrate ——— | ~Data bits| -Parly Stop bits7 [~Handshaking
RsisvedsSent data St || S CE || B0 14400 © E7E00 || g @ none || & 4 & none

o o i C2 7| C0 19200 C 115200 || - g € odd € RTS/CTS
Name D7D @3 €8 || o200 ¢ 28800 ¢ 1268000 | Cleven [ 15 || € XONMXOFF
AHHAHHASAASH HTLMPABS SETUP BEESEREEREES [oomz =] s C4 G || 4300 (38400 € 256000 4 C mark £ RTS/CTS+XON/OFF
PSS P wersion: 1.02 F+ettstsss " bt gut || ©5 © 10| & 9500 ¢ 56000 ¢ custom || 8  space|| © 2 £ RTS on TX
au
) ) m [ Setting:
T: Device address: &/fa Dato s T [~ Auto Dis/Connect [~ Time [~ Stream log custom BR F!xl:\?ir ASClitable | Seripting | E51CT5 D
| [~ AutoStart Seript [~ CR=LF [~ StaponTop 3600 20 '.} Graph Remote | JDSR IR
hetual temperature: +22.49°C a -
Aetual humidity: 39.29% Faity Receive
e C HEX [¥ Dec [ Bin
= CLEAR FesetCounter | [0 | Counter= 0 Statleg | Stoplog
CT: Temperature calibration (CTRE for calibration reset) none :I —ciean | | Fessccomiar] & ASCH [V Hex
Actual cal. constant: -0.01°C Handshake #ATHME 2 allz2 a|[50  affonili00io o
OFF - #ATHME 2 B a1 A 139 =l |J|J11|J|J|J1J
CH: Humidity calibration (CHR for calibration reset) #ATHME 2 2E 46 00101110
hetunl ma ot Coo1s Mode #aHTHE 2 a3 51 00110011
Srual eal. =onstant: U #aHTHP 2 a7 55 00110111
Fiee -
%2039, 69% 43 67 01000011
D: oOutgoing delay (O=dissble]: Os *4+021.37C oD 13 00001101
%2039, 69% 24 12 00101010
. *4+021.37C 61 a7 01100001
i Exit setup - - 30 48 00110000
L 3 ~|j33 =51 j 00110011 =
HAAFHAAHAAS vvv. HU-group.com HEEEEEEEREE
Hiwa FW update Transmit
HTENP485> = _ SendFie | ¥ CR=CReLF E3oTR E3RTS
Modem lines Macre: ‘\
I oA T FTS _SetMacros | Y _M1 | M2 | M3 | M4 | M5 | ME | M7 | M8 | M3 | M10) w11 ] W12 |
] e
P [rai / ( - Send )|
[THe [ HEX  Send [t ~—]
[TrererrTal
[Tal [~ HEX Send Tal j
ercules SETUP wility ad
MRE] "/HEX|  Send Version 2.6.7 [Connected Rx 12713 [T« 1152 7
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How to connect HTemp-485 at Poseidon

Poseidon
Port 1 - DBYF DB9M
RTS/+12V (8)*—(8)
GND (5)=*—(5)
RS-485 A (Dp— (1) ———— |
RS-485 B ()pe—O)— — | |

*) () (B) (A)

PWR RS-485

HTemn-485
1) Connect the HTemp-485 sensor, as it is shown in the figure.

2) If the sensor is the final device on the RS-485 bus, set DIP1=0N, DIP2=0N, if not, then set
DIP1=0ff, DIP2=0ff.

3) Setup by jumpers the address of the sensor, with a value that is not used by any other sensor
at the RS-485 line.

4) Check if the Poseidon has DIP2=0N, that is, the RS-485 line is turned on.

5) Connect the terminal SETUP mode of the thermometer device Poseidon, which can be done
in two ways:

e RS-232 Setup (Poseidon DIP1=0N, Port2 connected to PC over RS-232, Poseidon
needs to be turned off and on)

e TCP Setup at port 99 (If it is allowed and Poseidon DIP3=0ff, it will be enough to
Telnet at port 99)

In the Setup mode choose (3).. RS-485(Temp-485) and start-up the sensor auto-detection,
which finds and displays the addresses of all sensors founded. The address will be displayed
twice, in upper and in lower case characters. If Poseidon displayed the address which is the
same with the address written at the back of the sensor then everything is fine.

6) Choosing (x) eXit you exit from the Setup mode and you should be able now to see the value
of the sensor in the WWW page (type in the browser’s addr. field the IP address of Poseidon).

Tips and notes

e  Which cables to use?
The most economical solution of wiring is the using a twisted pair (TP) cable, which is used for
wiring computer networks. In practice just two pairs (out of four) are mostly used therefore one
of the pairs can be used for data transmission over RS-485. For the supply we recommend to
assign one pair for the positive and one pair for the negative pole.

e Sensor’s positioning
It is supposed that the devices are mounted in the wall with the measuring sensor downward.

¢ Reaction time of the humidity sensor
You have to take into account that if the humidity arises, the sensor reacts almost immediately,
but if positioned downward the reaction will be slower.
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Address jumpering

HTemp-485 RS-485 address settings

ADR ADR
by by

setup setup A/a B/b C/lc H/h Xix Yy 2z
(© ©) (E=3) (E=3) (E=5) (E=3) (=) (® ©) (® ©) (@ ©)
(g 8) (E=3) (==3) (&=3) (E=3) (® ©) (® &) (© ©) (® ©)
:@ @: :l_l: :l_l: :@ @: :@ @: :l_l: :l_l: :l_l: :@ @:
(© 0) (e=3) (@ ©) (e=3) (© ©) (E=3) (=) (® ©) (==3)
CIORCI CIDI CIII CISN CIOR CXIR CXON CXO),

o4lto

Ala B/b C/ic D/Id Ele F/If G/g H/h
As (E3) (63) (6=5) (5=5) (6=5) (E=5) (&=5) (=)
3 (65) (655) () (69) () (&) (6=9) (0 ©
:l!l: :@ @: :@ @: :'!I: :'—l: :@ @: :@ @: :l—l:
20 50 (529 (0 0) (E=5) (0 6) (6= ©°©) (629
@0 @o @ ©© ©° @ ©© @
ID 065/097 66/98 67/99 68/100 69/101 70/102 71/103 72/104

i Jj Kk LI Mm Nn Olo Pip
A4 (B=3) (E=3) (==3) (E=3) (==3) (&=3) (==3) (® ©)

®® @@ @@ e Eee @ @6 |ﬁ|
@) E6) @6 @6
l!l @ ® @ ® l—l l—l @ ® @ ® l!l

A0 © ) (E=3) (® ©) (=3) (® ©) (==3) (@ ©) (==3)
CION CIO CISN CIOACISN CXOR CERCIO)
ID 73105 74/106 751107 76/108 77/109 78110 79/M11 80/112

Qq Rir S/is Uu ViV Ww X/x Yly
A PO PP e PO @O G
A3 (@=9) (6=0) (8=0) (0=0) (&=0) (=8} © D) (0 &)
A0 @0) (E=3) (@0 @6 (=3 @0) (E=3) @
CIRCRICRICRICICIDICIDORCID)

ID 81113 82114 831115 85117 86/118 87/119 88/120 89/121
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Contact

HW group s.r.o
- Prague

- Czech republic
- Europe
Tel. +420 222 511 918 g r 0 u p

Fax. +420 222 513 833

http://Iwww.HW-group.com
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