HTemp-485 Box2

Temperature and humidity sensor for indoor
use communicating over the RS -485 bus with a
simple communication protocol

EN 600 343
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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 iIis transmitted over a

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.
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The temperature sensor uses an integratedel e ment wi th an5ACcwuo amgaDur d
temperature. The humidity is also measured by
Htemp-485 device has an indicator, which blinks to signalize whether the device is measuring the
temperature or humidity. 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 influence of 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
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Measurement range of relative humidity 0% to 100%.
Temperature range -1 0 AdG+70A C .

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

Every sensor is calibrated.

RS-485 communication.

Light indicator for the measurement.

Simple communication protocol.

Can be easily installed on the wall.

Minimal current consumption, power supply with unstable voltage.

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

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

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

Connecting the device with Poseidon i it can measure in technological premises and the data
can be transferred over Ethernet.
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Parameters

Sensor
External gold-plated
temperature sensor

RJ45 / Terminals
Connection of RS-485 bus
and power.

ADDRESS
RS-485 address setting
jumpers

DIP switch
DIP switch turns on the
termination of RS-485

LED indicators
Yellow: Power OK
Green: Communication over

RS-485

1 Not used
2 Not used
3| i | 485 Breturn

B (-
4 | RS-485
5 A (+€ Industrial bus

LLLLETRANTL

6 | s | 485 Areturn

GND
| ity | Ground
8| 2V | power
Measured temperature -l0aCug®+70C. X
Temperature measurement accuracy.............. +-0, 5( A€sol ution 0, 01AC)

Measuring element..... . . . . . . . . . . .DS18B20 ¢ é é é .

Measured humidity range € € € é € € € é € .0% to 100%
Accuracy of measured humidity:. . . . . . N2%.within the range0%.- 90% )
(within r-804d€)15AC

s 7z oz

Measuring element : é € € é é é é é é é polymeric sensor
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SettingRS-485 addr ess. . . . .Jumper.or.SETUP mode . e é
Powervoltage. . . . . . . . . . . . . . .+8V.ta +3QV DC, pdaétgréversing protection .

Power consumption: . . .Typ.10.mA,.max. 50 mA (RS-485 radismit). . é .
Wire connection ... . .Temminalboard/RJ45. . . . . . ... éééée. . . ¢
Outer box dimensions: é e e € € € é . . é é80x 64 x 67 mm (IP20)

Wallmounting: ¢ ¢ é é é é € € € €. . . . Moaintig the sensor on the wall by two screws

Sensor éds communi cééd 4 é iMhe addirdss eharacter is always in the range
A A . 1z Z
(with exception of AT/ th)
RS-485 address assign: € é é é é é é € € With jumpers (A .. Z positions) or in SETUP mode,
+ Setting with jumpers é¢éééeéénadneé&mVail ue on | umpe
+ Setting in SETUP mode éééééééeée. -48bsniSETYP madep | e
Jumpers must be setto fAddrby SETUPO v al ue

RS-485 termination ......... c e e o . . .. Optiénél éDéP1and 2),. .al ways 10 kde r e
state of the line

|+5V

G

o

] DIP 1

T A (+) RS-485
T

G

[=]

I DIP 2

T B () RS-485
T

&

@
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Setting sensor address

The temperature sensor and the humidity sensor act to the RS-485 link protocol as they were two
different independent devices. The Sensor uses two addresses over the link RS -485 and answers
to the requests at both addresses.

Using jumpers you can set only one address in ¢t
used to address the temperature measurement.

The second address, for the humidity measurement, is derived as the respective lower case
character. The humidity sensord6s address char act
(except #fAtn).

1 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 jumpet
be configured also by commands over the RS-485 link.

 Iftheaddressi n t he AA/ af .is.setinthé\afrdy of jumpers, thgnethis address is
always used!

Ad A3 A2\A1 Ao\ Address A4 A3 A2 Al A0 Address A4 A3 A2 Al Ao\ Address

X | X | X | X | X | Adrby SETUP X|O|X|0O|O0 K/k O X|O |0 |X Vv
X|X|X|X|O Ala X1O|O|X|X L/l O X|O |0 |0 W/w
X|X|X]|O]|X B/b XO|O|X|O M/m O[O X|X|X X/IX
X|X|X]|0O|O Clc X1O0O|O0|0| X N/n OO X|X]|O Yly
X|X]O|X|X D/d X]0|0O|O0|O0O O/o OO X|O|X Zlz
X|X|O|X|O Ele O X | X|X|X P/p O[O | X|O|O| AdrbySETUP
X|X]O|0O|X F/f O X|X|X]|O Q/q O|O|0O| X | X | AdrbySETUP
X|X|O|O|O Glg Ol X | X|O|X R/r O[O |O| X |O| AdrbySETUP
X|O|X|X]|X H/h O X|X]O]|O S/s O|O|0O|0O| X | AdrbySETUP
X|O|X|X]|O I/i O|X|]O| X | X | AdbyseTuP | |O|O|O|O|O| AdrbySETUP
X|O|X|O|X J/j O|X|O|X|O U
Note: O (open) = jumper disconnected, X (close) = jumper connected
Char adédlafiermedans, t Maits ausdea ck stso Ame aaiu rteo tmeemps.u raen ch
The addhioe sestrictdd, if you jumperit,itbs used address by the SET
HTemp-485 RS-485 address settings
ADR  ADR
by by
5 setup setup A/a B/b C/lc H/h X/x Yly 2z
A = HICIOICT ) (—D (E=3) (e=3) (&=3) ® ©) (@ ©) (® ©)
A o)) |(© e (e=3) (e=3) (E=5) (E=3) (@ ©) (@ ©) (® &) (® &)
A : : :l_l: :l_l: :l_l: :: : :l_l: : : :_I: :_I:
A D) (E=D)) (@ @) (@ @) (&3 (=3 (E=3) (@ @
A ©0) (=3) @ 6) (E=3) (@ 6 (E=5) (=) © 6) (=)
PP PP EO P @ P @O
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Sensor SETUP mode

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 1 A4 will be
enough to set the addresses of the sensors.

Activation of Setup mode

f Set the | urdrleySETURPAO ptohsei tA on (for ex. all or
T Be sure that only in one of the sensors in the RS-485 link, the jumpers are set to the position
AAdr by SETUPH .

1  Connect using any terminal at the serial port (9600 8N1).

T Switch on the se(islicaodinksgd wer supply
i During the first 30 sec. after the % Hercules SETUP utility by HW.cz =] 3
device is on type at least 30 UDP Setup Serel | T2P client | TCP server | UDP | Test made | About
t | me s t h e u(\) h d rl a%emeiedx’Sentdata |~| ;I _NS:n[:j
case Auo) (the | A ardee tere bisprgehst s 1 ed )fme
. firsrrrrsstr FI wversion: 1.02 wrrssdnnssy Baud
1 Atthe terminal the SETUP mode | . e .
will appear, as you can see from o s e Data size
. ctua CEmpErature: +. . @ lﬁ
the flgure. ictual humidity: 39.29% Paamy
CT: Temperature calibration (CTR for calibration reset) Inone jv
Actual cal. constant: -0.01%C Handshake:
CH: Huwidity calibration (CHR for calibration reset) Mode
Aotual cal. constant: -0.01% lﬁ
DI: Outgoing delay (O=disable): 0Os
X: Exit setup
x Cloge |
HEAHARAAAAE yuw. H-group.com SESHSHEREEE
= Hiw'g B update |
HTENP485> Ea
Modem lines
’7 @c @R @ODsR @cCTs [ DIR [ RIS ‘
— Send
If case you can not activate, check if: [Tisa rex_sed || HID5roup
TAl [~ HEX Send v HU-groupcom
I _l Hercules SETUP utility
1 You have powered the sensors I I HEX Send | Version 2.6.7

(the LED is lit)?

f You have set the jumpers to the combination AAdr by SETUPfi(after being switched on the LED
blinks 2x)?

The terminal is set in the right way (9600 8N1).
The converter RS-232 / RS-485 is working? Does it support switching of directions?
Didyoureal 'y type circa 30 times the character

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

=4 =4 -4
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The SETUP mode

In the following frame a text from the terminal screen can be seen, 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.

Hep#HHHHHHHH HTEMPASS SETUP #H#HH#H#HH#HHHHHE
#********** FW VerSIO n: 1 . 02 **********#

T: Device address: Ala

Actual temperature: +22.55AC
Actual humidity: 41.49%
CT: Temperature calibration (CTR for calibration reset)
Actual cal. constant: -0. 01AC
CH: Humidity calibration (CHR for calibration reset)
Actual cal. constant: -0.01%

D: Outgoing delay (O=disable): Os
X: Exit setup
HH#HHHE WwW.HW - group.com ###H###H#HHH

HTEMP485>

T: Device address

You can set the address of
exception of ATA. This valu
t he poAdibySETUPAA Ot her wi se t
the value of the address that is set by the jumpers.

the temperat

e
he sensor wil use

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 itA+022.62C*a039.19%<CR> 0
where <CR>is the 0D hex value).

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

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

Example: To set up the addrZz&gBst ppetht Z@rrESoOer @mi n Al
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Communication protocol

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

Communi cati on busRS&g5¢ecécéce.
Range of addresses..............uvvvvennnnes A A0 t (@6 afldfesses)i addresses for the temp. sensor
Aao t (@6 afldzeéses)i addresses for the humidity sensor

Communication...........ccceeeveiiivnnnnnnnn. ASCII, described below

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

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

Data bitséeéeée 8

Parity .....veeeiiiiie e none

Stop bitséé 1

Temperature reading

Function ' Command syntax Example
Temperature request T<address>| TAI

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

<address> i s a char At e withfexdption AAT A
<CR>is the 0xD 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>| 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 i . with xeejption of A t, fi

<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><Identifi cat><cr> |*ATHMP 2
<ldentificat> HTemp-485( t emp. sensor oeadavdPe & o

ZzZHTemp-485( humi dity sensldT MR éZ@& .
Note: Number 2 gives the FW version of the sensor.
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Sensor address setup

This function works only in case that the sensor has set the jumpers at the combination AAdr by
SETUPA 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 T#<new address > T#A
Answer from sensor (all OK) *<new address >OK<CR> *AOK
Answer from sensor (error) *<old address  >Err<CR> *BErr

<address> i s a char At e and®zid m whh Axzeption of A T A
<CR>is the OxD or 13 dec - end of line,

Note: You are setting HTemp-485 address, which uses two addresses (one for temperature sensor,
second for humidity sensor). By this command you only set the address in this form: capital
letter, second address (same letter, but small) is set automatically.

Notes

1 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
once. The following figures show where you can find the makro in the recommended software
Hercules and Terminal.

 If you set the address wit h t he command AT#Af, t hat coni
necessary to write two times this character, because this character is used very often in makro
to insert decimal values of characters.

'-‘;.('-Hercules SETUP utility by HW.cz (=] ] 7 Terminal v1.9b - 20041226 - by Br@y++ ] 3]
UDP Setup Setial | TCP dlient | TCP server | UDP | Test mode | about | Disconnect | [~ COM Pat Baudiate——————— Databits [Py Stop bits | [~Handshaking
e R " HeScan 1 6 00 14400 ¢ 57600 5 & nore || @ g ' none
= i~ Serial == €2 €7 |/ €120 ©19200 ¢ 118200 || ~ ¢  odd ¢ RTS/CTS
Name Agep #3338 2400 (28800 ¢ 128000 7 ewen || 1.5 " ROMZROFF
AEHEHEAEHEHY HTENP4S5S SETUP SHSHSESEAEAYE [ECER—| About €4 8 || 4800 ¢ 38400 ¢ 256000 Comak || € RTS/CTS+XON/XOFF
PSS FU wersion: 1.02 #rrssssses ¢ bt Gut || €5 C 0| & %00 ¢ 56000 C custom || %8 C space C RTSanTX
i
T ~Setting
. . 3600 -
T: Device address: Afa ba — [~ Auto DisfConnect [ Time [ Stream log custom B R Clear ASClitable | Seripting | )CTS [=CD
ata size Y
AutoStart Seript CR=LF [~ St T 9600 20 .} Graph Femate
hetual temperature: +22.45°C [ = sl e —Gueph |_Femere | oSt (DRI
. . R
ol e o D e’:z:n Fiesst Counter | [0 "] Counter = 0 C HEX [# Dec [ Bin StantLog | Staplag
CT: Temperature calibration (CTR for calibration reset) o j' — & ASCH [V Hex
Actual cal. constant: -0.01°C Handshake #ATHME 2 allz2 a|[50  affonili00io o
OFF - ZATHHE 2 =l 31 A 19 B |J|J11|J|J|J1J
CH: Humidity calibration (CHR for calibration reset) #ATHME 2 2E 46 00101110
. i . Mode #aHTHE 2 33 51 00110011
ctual cal. constant: -0.01% [ SoHTME = 37 g 00iiniii
Fiee *a03969% 43 67 01000011
D: Outgoing delay (O=disable): Os *A+021.37C oD 12 oopoliol
*a039.69% 24 12 00101010
. *=A+021.37C 61 97 oliooool
i Ewit setup = 30 18 00110000
i . £ | EX] |51 j 00110011 -
HEAAAHARAEE vou. HU-group. com $RREEEREEEE Transmit
i Hwig Fe update
HTEMP485> =l _ SendFie | [ CR-CA+LF E30TR E3RTS
N

Modem lines Macre: \
[ wn |—H75| _SetMacros | M1 | M2 | M3 | M4 | M5 | ME | M7 | M3 | M3 | M10] M11] W12 |
) e
,;Q!r T~ [rai Vi ( > gend )|
THHA HEX  Send | ~—
I = - \ngrnup T E
|TAI [T HEX Gend JrH¥-group.com Tal :1
lercules SETUP wility

o [Tal [ HEX  Send E) Version 26.7 |Cannected Rx 12713 [Tx 1152 7
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How to connect HTemp -485 at Poseidon

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

2) If the sensor is the last device on the RS-485 bus, set both DIP switches DIP1=0N,
DIP2=0ON.

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=0ON, 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:

1 RS-232 Setup (Poseidon DIP1=0ON, Port2 connected to PC over RS-232, Poseidon

needs to be turned off and on)

1 TCP Setup at port 99 (If it is allowed and Poseidon DIP3=O0ff, 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

Tips and notes

M

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.

Sensords 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.

HW group
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Address jumpering

HTemp-485 RS-485 address settings

ADR ADR
by by

setup setup Al/a B/b C/lc H/h X/x Yly 2Z/z
(© ©) (E=3) (E=3) (==3) (E=3) (&=3) (® ©) (® ©) (©® ©)
(g g) (E=3) (E=3) (==3) (==3) (@ ©) (@ ®) (® ©) (® ©)
:@ @: :l_l: :l_l: :@ @: :@ G): :l_l: :l_l: :l_l: :@ @:
© 0) (E=3) (@ 6) (=3) (© ©) (E=3) (==3) (® 6) (E=3)
CIORCID CII CII CISON CIOR CXOR CXON CXO),

o4lto

Ala B/b C/ic D/d E/le F/f G/g H/h
As (E3) (65) (6=5) (59) (6=5) (6=5) (&=5) (=)
A3 (55) (65) (65) (65) (&5) (&) (&9) (0 ©

M (2 00 (08 B0} (00) 0 08 (2
20 (50 (629 (0 ) (E=5) (0 6) (B ©°©) (6=2)

CIRCRICRICICICIOICIDORCID
ID 065/097 66/98 67/99 68/100 69/101 70/102 71/103 72/104

IiT"' Jj Kk LI M/m Nn Olo Plp

A4 (E=3) (E=3) (E=9) (E=3) (E&=3) (&=3) (E=3) (@ ©)
A3 Pe PO Ee @Ee @6 @0 @6 (=3
:|—|: :|—|: :l_l: :@ @: :@ @: :@ @: :@ @: :|—|:
B (@@ (@@ (&) (&2 (@ @) (@ @) (=3

A0 © 0) (&=3) (@ ©) (E=3) (© ©) (E=3) (© ©) (E=3)
CIONCID CIS CIOR CIOR CXOR CXDR CXO)

ID 731105 74106 751107 76/108 77/109 78110 791111 80112

Qq Rir S/s Uu Vv Ww X/x Yly
A PO PO P PO @O 6
a3 (59) (&9 (&9) (&9 (=) =0 0 9 (0 )
M () (00 (0.8 5} (0.0) (58 (65 (2
A0 (@0 (E=3) (@0 @06 (E=3) @0) (E=3) @
CIORCRICRICICICIDICIDORCID)

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