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1 WRFO08-RS485-Modbus

The present document describes the serial interface of the room operating panel WRF08-RS485-
MODBUS. The MODBUS protocol developed by the company Modicon is an open protocol for the
communication of various intelligent devcies on Master-Slave base.

For further information and definitions on the topic MODBUS, please see www.modbus.org
2 Device Description

2.1 LCD-Display
The following signs can be indicated on the LCD-display:

Messwert
e B 1
-
Wochentag / ' ' ’ '
Weekday / - » ‘e
m m Stdrun /
oo T~ Failure. & / Datum o090y
T ™ ~__ ate 1200 2,007
o ~_ “ _— s T Vg B
" _ ~_ —_— Uhrzeit (-0 1
WE 8@ A 88885 | Tne
T R ettt
1 H }}D Manuelle . _— oW W XK XK N Anzeigewert “aulen” oyt
Sollwertverstellung —————| —=1) , ' '.' ' ' (B Value outdoor
F ~ /’:r Manual Setpoint - e’ ‘e’ ‘e ‘e | ) )
ﬂ ' ’ ", ’ ’ || H———— Anzeigewertin % %
SH SH S = -’ ‘e’ N/ Value %
_— A Y AUTO . vy Anzeigewert ‘innen” N
C Istwert Temperatur ~ [J 2N p AUTO N A o AST i
Ju 5’:' Present temperature ﬂ ‘J@ //‘ ng -// ‘.6\_“%7*}\@} Value indoor
L Fenster “offen” m
\\ Window “open”
S / \\\\
/ ! I \
Anwesend @ Liiftung Aus o Heizen aktiv ﬁ
(Komfort) Ll FAN Off (% Heating active
Occupied AUTO
Luftung Auto
Abwesend A\ FAN Auto Gl (iicn v *
(Standby) [} (] Cooling active
Unoccupied Liftung Stufe
FAN Stage 1 -
Liftung Stufe2
FAN Stage 2~ &'l
Luftung Stufe3
FAN Stage 3 Tl

Via the LCD display different values can be indicated. As a standard, only the temperautre is
displayed. Which values shall be shown in the display can be adjusted by the configuration bits
0x0000 - 0x0013. The following values can be indicated in the display:

e Temperature

o Room temperature, outdoor temperature, another 2 external temperature values
0 2setpoints effective and offset

e Percent
o0 2external percentages e.g. for humidity
0 2setpoints effective and offset

* Value without any unit
o 2externalvalue fore.g.atime, pressure etc.
0 2 setpoints effective and offset
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2.2 Lower Part of Device (base plate): LED Display

The room operating panel has 3 LEDs for the indication of different o 0
status for verifying device functions and bus communication.

» Green LED: Operating voltage

* Yellow LED: Flashes upon receipt of a flawless telegram
which was addressed to the device.

* Red LED: Flashes upon receipt of a telegram, which was
addressed to another device.

*  Yellow + red LED: Flash upon receipt of a flawless telegram.

If telegrams are sent from the Master and no LEDs are flashing at the
operating unit, the communication properties must be verified.

2.3 Definition Button Numeration

o o o o
T1 T2 T3 T4

1+—T5 T6— 4+T5 T6—¢
—] —T5 T6 — — 5 — — 5 —
1+—T7 T8+ 4+T7 T8
- _T5 T6 e — — — — — —
1+—T9 T10+ 4+T9 T10¢
+T7 T8 — = = = =
+T11 T124- 4+T11 T12—§
WRFO08 2T Standard WRFO08 4T Standard WRFO08 8T Standard WRFO08 12T Standard

The corresponding function of the button can be adjusted via the registers 0x0008 - 0x0013 .
The following button functions are possible:

e Button pressed/ not pressed e.g. for light, blind
e Outputintheoutput registers 257-258
0 Register 257 shows the current status of the button
0 Register 258 stores the button pressed until the register is read out
* Adjustment of set point temperature
o Uptotwotemperaturescan be adjusted
0 When actuating the button, the corresponding set pointisindicated in the
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Adjustment of percent value
o0 Uptotwo percentvalues can be adjusted
0 When actuating the button, the corresponding set pointis indicated in the display
Value adjustment (independent of unit)
0 Uptotwovaluescan beadjusted independent of the unit
0 When actuating the button, the corresponding set pointis indicated in the display
e Adjustment of fan stage
0 The fanstage can be overrided by the output register 539
0 Thecurrentfan stageis automatically indicated in the display
e Adjustment of room occupancy
0o Theroom occupancy can be overrided by the output register 540
0 Thecurrentroomoccupancy isindicated in the display automatically.
)

2.4 Temperature Calibration Mode

Each temperature sensor is calibrated during production by the manufacturer. Due to the fact,
that the temperature measuring with flush-mounting sensors is besides the voltage-dependent
self-heating of the electronics also affected by the temperature dynamic of the wall, a
recalibration might become necessary in some cases.

For the user the calibration mode offers the possibility to make a supplementary calibration via
the operating buttons without needing a service engineer to make these adjustments via the
RS485 bus.

Polling of calibration mode: Parallel actuation of the buttons T5, T7, T10 and T12 for a
time exceeding 10s.

Display in Calibration Mode: All button-response-LEDs are on.

Adjust Temperature: Buttons T50rT7orT9 or T11 for+0,1
Buttons T6 or T8 or T10 or T12 for-0,1

Exit Calibration Mode: No button actuation for a time exceeding 10s.

Specific Feature WRFO08 4T: The calibration mode is polled by the buttons T5 and T8.
Please make sure, that the push-button is pressed via the
entire width.

Specific Feature WRFO08 2T: The calibration mode is polled by the buttons T5 and T6.

Please make sure, that the push-button T5 on the upper
buttonpart is fully pressed and that the push-button T6 is
fully pressed on the lower part.

2.4 Hardware Installation

The room operating panel can be connected by means of a twisted-pair cable (line resistance 120
Ohm). For detailled information on installation and mounting, please see the product data sheet
WRFO08-RS485-Modbus and the data sheet wiring_rs485_network.pdf.

2.5 RS485 Transceiver

The maximum number of bus participants without use of a repeater is preset by the RS485-
transceiver. The transceiver used allows 32 devices per bus segment at maximum.
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2.6 Protocol

The room operating panel WRF08-RS485-Modbus is a slave-bus participant, only allowed to send to
the bus on demand of the master. The protocol corresponds to the defaults of:

-MODBUS Application Protocol Specification V1.1

-MODBUS via Serial Line Specification & Implementation guide V1.0

2.7 Configuration Options
By means of a jumper and a 8-pole dip switch the device can be adapted to the respective bus
topology. The following can be adjusted:

* busaddress of the device (1-63)via 8-pole dip switch; dip switch: 1-6

* busterminating resistor 120 Ohm

* baudrate via8-pole dip switch 7; dip switch 7 off: 9600 or dip switch 7 on: 57600

» transmission mode RTU or ASClI via 8-pole dip switch 8; dip switch 8 off: RTU or on: ASCII

* The parity is straight line (even) and cannot be adjusted.

e Thenumber of Data-Bits is adjusted: RTU 8 Data-Bits and ASCII 7 Data-Bits

As the data sheet contains a detailed description on position and meaning of the jumpers, please
refer to the file ,Produktblatt_wrf08_rs485.pdf“.

Important remarks for operation in the Master/Slave-System:

' The bus address must be differently adjusted for each device
' Transmission mode, baud rate and parity must be identical
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3 WRF08-RS485-Modbus Protocol
3.1 Control Commands Supported

The following MODBUS - control commands are supported:

Description Function Code
el

01 (hex) 1(dez)

Read bits
02 (hex) 2 (dez)

03 (hex) 3 (dez)

Read register
04 (hex) 4 (dez)

Write individual bit 05 (hex) 5 (dez)
Write individual register 06 (hex) 6 (dez)
Write several bits OF (hex) 15 (dez)
Write several registers 10 (hex) 16 (dez)
Tablel

3.2 Data Administration

All data in a MODBUS-Slave are allocated to addresses. Data access (read or write) is made by the
corresponding control command and the indication of the corresponding data address.

Due to limited memory resources, the maximum number of readable and writable registers and coilsin a
telegram is limited in dependence on the transmitting mode(ASCII/RTU).

Procedure RTU ASClII

Read register 16 8

Write register 8 8
Read coils 16 8
Write Coils 8 8
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3.3 EEprom - nonvolatile memory

Configuration parameters are not allowed to write permanently. Device has maximum write cycles of
nonvolatile memory. (dimension: <10000).
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3.4 Register Definition

3.41 Configuration Register

. Data Value I
Register Address |Range Description
1R 0x0000 | 0x0000 | Device coding, not changeable
2R 0x0001 0x0012 | Firmware version, not changeable

0x0002 - |Configuration of the operating panel, EEPROM- data -

2-60 0x003B | ! Don’t update permanently EEprom !!

0x0002 | WRF08 with 2 operating buttons

0x0004 | WRF08 with 4 operating buttons
3R/W 0x0002

0x0008 | WRFO08 with 8 operating buttons (default = 0x0008)
0x000C | WRFO08 with 12 operating buttons
4 R/W 0x0003 gigggg Device location identification (default = 0x0000)

0x0000- | Intensity background illumination LCD,

> R/W 0x0004 Ox00FF |after 15s without button actuation (rest) (default = 0x000A)

0x0000- | Intensity background illumination LCD

6R/W | 0x0005 | ,00FF | with button actuation (active) (default = 0x00D0)

0x0000- | Intensity background illumination labelling area

7 RIW 0x0006 OxO00FF |after 15s without button actuation (rest) (default =0x0020)

8R/W | 0x0007 0x0000- | Intensity background illumination labelling area

Ox00FF |with button actuation (active) (default = 0X00FF)
0x0000- .
9R/W 0x0008 0x0013 Function button-T1
10R/W | 0x0009 0x0000- Function button -T2 0x00, without spezial function(default)
0x0013 0x01, Set temperature 1+
0x0000- . 0x02, Set temperature 1 -
11R/W | 0x000A Function button -T3 ,
/ 0x0013 | "HneHon 0x03, Set temperature 2 +
0x0000- ; 0x04, Set temperature 2 -
12R/W |0 B Function button -T4 ,
/ X000 0x0013 | Uneton button 0x05, Percent value 1+
0x0000- . 0x06, Percent value 1 -
Function button -T5 ’
13R/W | 0x000C 0x0013 | -netionbutton 0x07, Percent value 2 +

0x0000- . ] 0x08, Percent value 2 -
14 R/W | 0x000D 0x0013 Function button -T6 0X09, Value +
0x0000- . 0x0A, Value -
15 R/W | 0x000E 0x0013 Function button -T7 0x0B, Value +
0x0000- . 0x0C, Value -
16R/W | 0X000F | ng13 |Functionbutton-T8 | ooy Fan stage Plus with "AUTO"
0x0000- . OxO0E, Fan Stage Minus with "AUTO"
17R/W 10x0010 |4 933 |Functionbutton-T9 | g0 Fan stage Plus without "AUTO"
0x0000- . 0x10, Fan stage Minus without "AUTO"
18 R/W | 0x0011 0x0013 Function button -T10 0x11, Fan stage only "AUTO"
0x0000- . 0x12, Room unoccupied
19 R/W | 0x0012 0x0013 Function button -T11 0x13, Room occupied
0x0000- .
20 R/W | 0x0013 0x0013 Function button-T12
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Register Eg(t;rl ess X;Lugee Description
2-60 0x0002 - |Configuration operating panel, EEPROM- Data -
0x003B | ! Don’t update permanently EEprom !!
21R/W |0x0014 8§82- Function LED-T5
2R/W | 0x0015 | X% | Function LED -T6
23R/W | 0x0016 8§82 Function LED -T7 Sc(i('g(r)lout spezial function,
2 R/W | 0x0017 8§82 Function LED -T8 gig)logontrollable via Bit-Register 0x0100 -
25R/W | 0x0018 |00 | Function LED-T9 ox01, (default)
26rm 0009|990 runcriontepo | LED“ONITuten spressed
27 R/W | 0x001A 8§82 Function LED -T11
BR/W |0x0018 | X% | Function LED -T12

0x00 Fade out display weekday

29R/W |0x001C |0Ox01 Display weekday in English

0x02 Display weekday in German (default)

0x00 Fade out display date

30R/W | 0x001D 0x01 Display date in English (J).MM.TT)

0x02 Display date in German (TT.MM.})) (default)

0x00 Fade out display time

31R/W |O0x001E |0x01 Display time including seconds

0x02 Display time without seconds (default)
0x00 Display time 24-hours-mode (default)
32 R/W | 0x001F , -
0x01 Display time 12-hours-mode
33 R/W | 0x0020 8§|9|2?=(|)= Updating interval of display in seconds (default = 0x0A)
0x0000- signed int, (max 3100 ms)

34 R/W | 0x0021 Min-Response-Time

0x0C80 (default = 0x0A = 10 ms)

0x0000- | Temperature-Offset for calibration of temperature sensor

35R/W10x0022 | ) 60FF | signed char, e.g. 104, = +1.0K, 54, = 0.5 K (default = 0x00)

0x0000- | Upper adjustable range set temperature 1 (default = 0x001E)

36 R/W 1 0x0023 | oy Frr signed char, e.g. 30ge, = +3.0K

0x0000- | Lower adjustable range set temperature 1 (default = 0xFFE2)

37R/W 1 0x0024 OXFFFF |signed char, e.g.304e, =-3.0K

0x0000- | Jumping distance with set temperature1l (default=0x05)

38R/W | 0x0025 OXO00FF |signed char, e.g. 54¢; = +/- 0.5 K per button actuation

0x0000- |Set temperaturel - signed int, z.B. 2204¢, = 22.0 °C

39R/W | 0x0026 OXFFFF |Basic set point after reset (default =0xDC= 22,0°C)
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Register Qgctlarless \I'\{ilnugee Description

40R/W | 0X0027 g§2222 :gﬁzgacijgrslt:g.lgéda::§e+s3e‘8tKemperature2 (default = 0x001E)
41R/W |0x0028 8§22|0:?: 'S-;)gvsl’ggaé%j;st:g'lggir:ée_;feotliemperature2 (default = OXFFE2)
oo | DI AT Y R
oo oo | S s, s e
4hR/W [0x0028 | X099 ;zﬁg"diﬁ;st:;li rane set percent value 1 (default = 0x64)
45R/W | 0x002C 8§2ggg IS.iOgV;]lggaécll1jau€t:tg)'lgdrea:rlgoeozercentvalue1 (default = 0x00)
SR 00020 | QXEn | e . 10m - o7 10 % per button actuation
o v |00 |setpecentoer- [tz 200
48R/W [0x002F | X099 :gﬁg"diﬂ::tggli range set percent value 2 (default = 0x64)
49R/W | 0x0030 8§ggg€ ';?g‘ﬂnfggi?]j;st;glg dreazulgoeozet percent value 2 (default = 0x00)
SORMW [0X0031 | Xeee | (e ehar, e, 10m - o/ 10 % per button actuation
v oo (S S
S2R/W |0x0033 | X000 :léﬁgrdi‘#;:t:lgigg:geieltO%omtl (default = 0x64)
s oo | B9 v el ottt =009
i oo | e i
>>R/W | 0x0036 8§22|0=?= éggiliogg'ct ;o_intafterreset foili?aeglitn:tlsg')g' te: =50
S6R/W |0x0037 | X000 :zﬁgrdi‘#;:t:giég:geielt0|(n)0|nt2 (default = 0x64)
oo o | e s -
i o[ SI MESES OI
SIR/W | 0x003A 8§22|0=?= éggiliogg'ct éo_intafterreset foili?aeglitn:tlsg')g' te: =50
60 R/W | 0x003B 8igggg Number of fan stages (default = 0x03)
e o G ey
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3.4.2 Output Register
. Data Value I
Register Address | Range Description
257 - 0x0100 - .
573 R 0x0110 Measuring value (data output)
bito  button 12 l=pressed,  0=not pressed
bitl  button1l l=pressed,  0=not pressed
bit2  button 10 1=pressed, 0=not pressed
bit3 button9 1=pressed, 0=not pressed
bit4  button8 1=pressed, 0=not pressed
0x0000- | bit5 button7 1=pressed, 0=not pressed
257R 0x0100 OxXFOFF |bit6  button6 1=pressed, 0=not pressed
bit7 button5 1=pressed, 0=not pressed
bit8  button4 1=pressed, 0=not pressed
bit9 button3 1=pressed, 0=not pressed
bitl0 button2 1=pressed, 0=not pressed
bitll buttonl 1=pressed, 0=not pressed
It is buffered if a button was actuated since the last read out of the
register. After the read out, all bits are reset to the actual value.
bit0  button12 1=pressed, 0=not pressed
bitl button1l 1=pressed, 0=not pressed
bit2  button 10 1=pressed, 0=not pressed
0X0000- bit3  button9 1=pressed, 0=not pressed
258 R 0x0101 OXFOFF bit4  button8 1=pressed, 0=not pressed
bit5 button7 1=pressed, 0=not pressed
bite  button6 1=pressed, 0=not pressed
bit7 button5 1=pressed, 0=not pressed
bit8  button4 1=pressed, 0=not pressed
bit9 button3 1=pressed, 0=not pressed
bitl0 button2 1=pressed, 0=not pressed
bitll buttonl 1=pressed, 0=not pressed
0x0000- . . o
259 R 0x0102 OXEEFE Temperature signed int, e.g. 1844., = 18.4 °C
0x0000- .
260 R 0x0103 OXEEEF Set temperature 1 offset signed char, e.g.-254e;, =-2.5K
0x0000- . signed int, e.g. 2204¢, = 22.0 °C
261R 0x0104 OXFEEF Set temperature 1 effektive SUm 0x26/0x27 + Ox104
262 R 0x0105 8§22|0=(|)= Set temperature 2 offset signed char, e.g. -254¢, =-2.5K
0x0000- . signed int, e.g. 2204¢, = 22.0 °C
263 R 0x0106 OXFEFF Set temperature 2 effektive Sum 0x26/0x27 + Ox104
264 R 0x0107 8§ggg€ Sollwertprozent 1 offset signed char, e.g. 54e; = 5%
0x0000- . signed int, e.g. 504, = 50%
265R 0x0108 OXEEEF Set percent value 1 effektive SUm 0x26/0x27 + 0x104
266 R 0x0109 8§2g?:?: Set percent value 2 offset signed char, e.g. 54e; = 5%

Thermokon Sensortechnik GmbH
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0x0000- , signed int, e.g. 504, = 50%
267 R 0x010A OXEEEF Set percent value 2 effektive SUm 0x26/0x27 + 0x104
0x0000- . . _
268 R 0x010B OXFEEF Set point 1 offset signed char, z.B. 154, = 15
0x0000- . . signed int, e.g. 45 = 45
269R 0x010C OXFEEF Set point 1 effektive SUm 0x26/0x27 + 0x104
270R 0x010D 8§g222 Set point value 2 offset signed char, e.g. 154¢, = 15
0x0000- . , signed int, e.g. 45 = 45
271R 0x010E OXEEEF Set point value 2 effektive SUm 0x26/0x27 + 0x104
0 - Off
1-Stagel
2 -Stage?2
0x0000- 3 -Stage3
272R | OXO10F 14,0004 | Fan stage OXFFO0 - Auto off
OXFFO1 - Auto Stage 1
OxFF02 - Auto Stage 2
OxFFO03 - Auto Stage 3
73R |oxo110 | 9%0900 | iom occupancy 0-Room unoccupied

0x0001

1-Room occupied

Thermokon Sensortechnik GmbH
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3.43 InputRegister
. Data Value I
Register Address |Range Description
0x0200 -
513-540 O0X021B Control (ext. data default)

Register 0x0200 - 0x0205: Updating of time
If the registers are written, weekday, date and time are indicated in the display. The display format
is defined by the configuration registers 0x001D - 0x0020.

0x0000- | Seconds0-59 [B7 [B6 |B5 |[B4 |[B3 |[B2 [Bl1 |BO
>13R/W | 0x0200 0x003B 0 10 seconds seconds
0x0000- | Minutes 0-60 B7 |B6 |B5 |[B4 |[B3 [B2 [Bl |BO
>14R/W | 0x0201 0x003B 0 10 minutes minutes
0x0000- | Hours 0-23h B7 |B6 [B5 [B4 B3 [B2 |[Bl1 |BO
>15R/W | 0x0202 0x0017 0 10 hours hours
0x0000- | Day 1-31 B7 |[B6 |B5 |[B4 |B3 [B2 [Bl |BO
P16 R/WH 0x0203 | 5, 001F 0 |0 |10day |day
0x0000- | Month 1-12 B7 | B6 | B5 | B4 B3 [B2 |Bl |BO
>17R/W | 0x0204 0x000C 0 0 0 10 month | month
0x0000- | Year2000-2099 [B7 |B6 [B5 |B4 [B3 [B2 |[B1
>18 R/W | 0x0205 0x0833 10 year year
519 R/W | 0x0206 reserve
0x0000- signed int, e.g. 1704¢, = 17.0°C
520 R/W | 0x0207 OXFEFF Outdoor temperature fade in with Coil 0x0001
0x0000- signed int, e.g. 2344¢, = 23.4°C
521 R/W | 0x0208 OXFEEF ext. Temperature default 1 fade in with Coil 0x0002
0x0000- signed int, e.g. 234, = 23.4°C
522 R/W | 0x0209 OxEEEF | &Xt Temperature default 2 fade in with Coil 0x0003
0x0000- signed int, e.g. 854e, = 85 %
523 R/W | 0x020A OXFEEF ext. Percent default 1 fade in with Coil Ox0004
0x0000- signed int, e.g. 854, = 85 %
524 R/W | 0x020B OXEEFE ext. Percent default 2 fade in with Coil 0X0005
signed int, e.g. 454, = 45
0x0000- with comma:
525 R/W | 0x020C OXEEEF ext. Value default 1 signed int, e.g. 454, = 4,5
fade in with Coil 0x0006
signed int, e.g. 454, = 45
0x0000- with comma:
526 R/W | 0x020D OXFEFF ext. Value default 2 signed int, e.g. 454, = 4,5
fade in with Coil 0x0007
0x0000- . signed char, e.g.-254e;, =-2.5K
527 R/W | 0x020E OXEEFE Set point temperature 1 offset fade in with Coil 0x0008
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. Data Value .
Register Address |Range Description
0x0000- . signed char, e.g. -254¢, =-2.5K
528 R/W | 0x020F OXFEEF Set point temperature 2 offset fade in with Coil 0x0009
0x0000- . signed char, e.g. 54e, =5 %
529 R/W | 0x0210 OXFEEF Set point percent 1 offset fade in with Coll 0X000A
0x0000- . signed char, e.g. 54, =5 %
530 R/W | 0x0211 OXFEEF Set point percent 2 offset fade in with Coil OX000B
0x0000- . signed char, e.g. 154, = 15
531 R/W | 0x0212 OXEEEF Set point value 1 offset fade in with Coil 0x000C
0x0000- . signed char, e.g. 154, = 15
532 R/W | 0x0213 OXEEFE Set point value 2 offset fade in with Coil 0x000D
0x0000- . . signed char, e.g. 2204, =22 °C
533 R/W | 0x0214 OXEFEF Basic set point -temperature 1 fade in with Coil OXO00E
0x0000- : — signed char, e.g. 2204, =22 °C
534 R/W | 0x0215 OXEFFE Basic set point-temperature 2 fade in with Coil 0X000F
0x0000- , . signed char, e.g. 504e, = 50 %
535 R/W | 0x0216 OXEFEF Basic set point -percent value 1 fade in with Coil 0x0010
0x0000- . . signed char, e.g. 504¢, = 50 %
536 R/W | 0x0217 OXEFEF Basic set point percent value 2 fade in with Coil 0x0011
0x0000- . — signed char, e.g. 454, = 45
537 R/W | 0x0218 OXEFFE Basic set point-valuel fade in with Coil 0x0012
0x0000- . — signed char, e.g. 454, = 45
538 R/W | 0x0219 OXFEFF Basic set point-value 2 fade in with Coil 0x0013
signed char, 0ge, = Off
1l4e,=1. Stage
240, = 2. Stage
0X0000- 3dez= 3. Stage
539 R/W | 0x021A 0X0004 Fan stage signed int, OxFF00 = Auto off
OxFFO01 = Autol. Stage
OxFF02=Auto 2. Stage
OxFF03 = Auto 3. Stage
0x0000- 0 - Room unoccupied
540 R/W | 0x021B 0X0001 Room occupancy 1- Room occupied
Data- Address Description

OXFF0O - OXFFFF

Range defined by the manufacturer, not allowed to be changed!

Thermokon Sensortechnik GmbH
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3.5 BitAllocation / Coil - Definition

3.5.1 Configuration Bits

Bit

Data
Address

Description

0x0000 - 0x0020

Configuration of operating panel Bit-Register, EEPROM- Data -

Il Don’t update permanently EEprom !!

Room temperture 1=display

1R/W 0x0000 0=do notdisplay
Outdoor temperature 1=display

2R/W 0x0001 Value of 0x0207 0=do notdisplay
External temperature 1 1=display

3R/W 0x0002 value of 0x0208 0=do notdisplay
External temperature 2 1=display

4R/W 0x0003 value of 0x0209 0=do notdisplay
External percent 1 1=display

> R/W 0x0004 Value of 0x020A 0=do notdisplay
External percent2 1=display

6R/W 0x0005 Value of 0x020B 0=do notdisplay
External value 1 1=dispaly

7 R/W 0x0006 |without unit 0=do notdisplay
value of 0x020C
External value 2 1=display

8 R/W 0x0007 |without unit 0=do notdisplay
value of 0x020D
Set temperature 1 offset 1=display

IR/W 0x0008 value of 0x020E 0=do notdisplay
Set temperature 1 effective 1=display

10R/W 0x0003 value of 0x0214 0=do notdisplay
Set temperature 2 offset 1=display

1IR/W 0x000A Value of 0x020F 0=do notdisplay
Set temperature 2 effective  1=display

12R/W 0x0008B value 0x0215 0=do notdisplay
Set point percent 1 offset 1=display

13R/W 0x000C Value of 0x0210 0=do notdisplay
Set point percent 1 effective  1=display

14R/W 0x000D Value of 0x0216 0=do notdisplay
Set point percent 2 offset 1=display

15R/W 0x000E Value of 0x0211 0=do notdisplay
Set point percent 2 effective  1=display

16 R/W 0x000F Value of 0x0217 0=do notdisplay
Set point value 1 offset 1=display

17R/W 0x0010 Value of 0x0212 0=do notdisplay
Set point value 1 effective 1=display

18 R/W 0x0011 Value of 0x0218 0=do notdisplay
Set point value 2 offset 1=display

1IR/W 0x0012 Value of 0x0213 0=do notdisplay

20 R/W 0x0013 Set point value 2 effective 1=display

Value of 0x0219

0=do notdisplay

Thermokon Sensortechnik GmbH
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: Data —
Bit Address Description

Configuration of Bit-Register, EEPROM- Data -

0x0000 - 0x0020 I! Don’t update permanently EEprom !

Display fan speed after reset 1=display
21R/W 0x0014 0=do notdisplay
Display room occupancy afterreset  1=display
22R/W 0x0015 0=do notdisplay
23 R/W 0x0016 Activate device by button press 1=0n
0 = off
24 R/W 0x0017 |Reserved
25R/W ox0018 | </°F é:ﬁ
Display temperature 1=with tenth point
26 R/W 0x0013 0 = without tenth point
Display value without unit 1=fadein comma*
27 R/W 0x001A 0 = fade out comma*
Display with set point adjustment 1=Set point effective
28 R/W 0x001B Temperature 0 = Set point offset
Display with set point adjustment 1=Set point effective
29 R/W 0x001C Percentvalue 0 = Set point offset
Dispaly with set point adjustment 1=Set point effective
30R/W 0x001D Value 0 = Set point offset

Enable compatibility mode for fan control (available on firmware
1.15 or hiher).

In older versions of the firmware WRFO08 (firmware older/equal
1.3) the fan control was realized by the values 0, 1, 2, 3 (stage O ...
3)and 4 (auto). Starting with version 1.4, the setting of the stage
has been added to the automatic mode. So, since 1.4 the fan
31R/W 0x001E |controlisrealized by thevalues0, 1, 2, 3 (stage 0... 3) and OxFFOO,
OxFFO01, OXFF02 and OxFF03 (auto stage 0 ... 3).

If the WRF08 will be integrated into an existing project, in which
the fan control is realized by the values 0, 1, 2, 3 and 4, Coil 31
must be activated to ensure compatibility. For new projects, this
coil remain disabled and thus made the fan control by 0, 1, 2, 3,
FF00, OxFFO01, OxFF02 and OxFF03.

32R/W 0x001F Reserved

* As for the display “value without unit“ the comma can be faded-in respectively faded-out. If a
comma is faded-in, a 45¢4¢, in the display means a 4,5. If the comma remains faded-out and a 454, is
sent, the display indicated a 45.
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3.5.2 InputBits

Bit R(Ejlttj?ess Description

0x0100 - 0x010F | Input values for the operating panel Bit-Register
257 R/W oxo100 | LED-button12 s
258 R/W ox0101 |LED-button1l s
259 R/W ox0102 |-ED-button10 oo
260 R/W ox0103 | LED-buttons oo
261 R/W ox0104 |LED-button8 oo
262 R/W ox0105 | LED-button? SN
263 R/W ox0106 |LED-button6 s
264 R/W ox 0107 |LED-buttons é : 8EF
265 R/W ox0108 | SYmbo! fa”'t‘ oo
266 R/W ox0109 | >YMPOl heat""g oo
267 R/W 0x010A | SYmMbol C°‘°"”g sIoN
268 R/W 0x0 108 Symb‘?' window sIoN
269R/W 0010 | gt actuation 0 OFF
oww | oo |Deime T 1-on
271R/W 0x 010E Eaeﬁgg‘é‘;‘ae oo
272 R/W 0x 010F ?gfggi‘ﬁe sIoN
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4 DataTransmission

4.1 Master/Slave Protocol

One master and one or more slaves are connected to the serial bus. The communication between
master and slave is exclusively controlled by the master. The slaves are only allowed to send if
they have been addressed by the master before. Slaves only send back to the master, never to
another slave.

4.2 DataFrame

The datas are sent to the bus in accordance to severely defined defaults:

Address Control Command Data Checksum

In general, a MODBUS telegram starts with the address of the slave, followed by a control
command (e.g. read register) and the data. By means of the checksum at the telegram end, the bus
participants can recognize transmission errors.

43 Transmission Mode RTU

In the transmission mode RTU telegrams are separated by means of transmission breaks.

Break Break
Telegram |« » Telegram [« Telegram

> Time

The period of the transmission breaks for separating telegrams is depending on the adjusted baud
rate and amounts to 3,5 * word transmission time (11 bit). With 9600 baud at least 4 ms must pass
by and with 57600 at least 1 ms. must pass by between two telegrams.

431 Telegram Layout

Address Command Control Data Checksum
1Byte 1Byte 0-100 byte

CRC Low CRC High
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4.3.2 Calculation of CRC-Checksum

The CRC checksum (Cyclicyal Redundancy Check) is calculated by the sender out of all bytes
transmitted and is attached to the message.

The receiver re-calculates the CRC checksum and compares it with the checksum received. If the
values do not correspond, a transmission error is assumed and the data received are rejected.

The least significant byte of the 16 bit large checksum is set to the penultimate location and the
most significant byte is set at last location.

Calculation of checksum (Programming example in C):

crc = OXFFFF; // CRC-Check, Initialisierung
for(i=0;i<Telegrammldnge-2; i++)
crc = crc_calc(crc, Telegrammdatenli]);

crc_low =crc & 0x00FF; // Low-Byte
crc_high = (crc & 0xFF00) »> 8; // High-Byte

// Funktionsdefinition CRC Berechnen
unsignedint  crc_calc(unsigned int crc_temp, unsigned int data)

H
unsigned int  Index_CC=0; // Schleifenzdhler
unsigned int  LSB=0; // Hilfsvariable
// Exclusive-Oder des 8Bit-Char mit den unteren 8Bit von CRC
crc_temp =((crc_temp ~ data) | 0xFF00) & (crc_temp | 0XOOFF);
for(Index_CC=0; Index_CC<8; Index_CC++)
H
LSB = (crc_temp & 0x0001);
crc_temp »=1
if(LSB)
crc_temp = crc_temp " 0xA001, // calculation polynominal fiir CRC16
3
return(crc_temp);
§

Thermokon Sensortechnik GmbH Page 21



Thermokon
Protocol Description WRF08-RS485-Modbus

4.4 Transmission Mode ASCII

The ASCII transmission mode does not make that high demands on the computer speed of the bus
participants. The telegrams are not separated by break times, but by ASCII control characters.

441 Telegram Layout

The ASCII control character , : “ always identifies the beginning of a telegram. The ASCII control
characters ,CR“ and ,LF“ identify the end of a telegram. The telegram data are output hexa-
decimal in the ASCII format:

e.g.:197dez (1Byte) = C5hex (1 Byte) = C (1 Byte) 5 (1 Byte) ASCII

As one data byte is displayed by 2 ASCII characters, the number of data bytes to be transmitted is
doubled compared with the RTU mode.

Start Address Control Data Checksum LRC End
1char 2 char command 0-2x100char 2 char 2 char
7 rhar
CRLF

4.4.2 Calculation of LRC-Checksum

The LRC checksum (Longitudinal Redundancy Check) is calcualted by the sender out of all bytes
transmitted (without ,.:“, ,,CR%, ,LF“) and pasted in the message of ,CR, and ,,LF“. The receiver re-
calculates the LRC checksum and compares it with the checksum received. If the values do not
correspond, a transmission error is assumed and the data received are rejected.

The most significat ASCII character of the 8 bit large checksum is sent in the telegram before the
least significant ASCII character.

Calculation of checksum (programming example in C):

Irc=0;
for(i=1;i<Telegrammldnge -4; i++)
Irc =Irc + Telegrammdaten [i];

Irc = OXFF - Irc;
Irc=lIrc+1;
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5 Examples: Telegrams

5.1 Register

The operating unit has different registers for the configuration, for the display of values and for
the input values.

5.1.1 Parameterization of Operating Unit

The operating unit can be parameterized by the configuration registers 3-60 and the control
commands ,Write Register” (10hex or 06hex).

Example: button 1and button 2 for set point adjustment of temperature 1.

Master - Telegram in Transmission Mode RTU:
Numberof | Number | DataRegister | Data Register

Device | command | Startaddress Register of Bytes 08 09 Check Sum
H L H L H L H L
Byte Byte Byte Byte Byte Byte Byte Byte BERE | R

02 10 00 | 08 | 00 | 02 04 00 | 01 | 00 | 02 CRC

Slave - Response Telegram in Transmisson Mode RTU:
Number of

Device | command | Startaddress Register Check Sum
H L H L
Byte Byte Byte Byte =BG | LIERE

02 10 00 | 08 | 00 | 02 CRC

If button 1or 2is pressed, the set point for temperature ais changed.

5.12 Read-Out of Output Register

Button status and values are stored in the output registers. After a reset the basic set points are
taken over from the configuration registers for the corresponding set points.

Master - Telegram in Modus RTU Slave - Response Telegrame in Modus RTU
Description \(/SLL)':)E Description \(/SLUX(;
Slave address 02 Slave Adresse 02
Command 03 Command 03
Start address High 01 Number of Bytes 14
Start address Low 00 Register value High (0100)  Tasten 1-4 00
Number of Registers High 00 Register value Low (0100) Tasten 5-12 08
Number of Registers Low 04 Register value High (0101)  Tasten 1-4 01
Check sum Low CRC Register value Low (0101) Tasten 5-12 23
Check sum High Register valueHigh (0102)  Temperatur 00

Register value Low (0102) Temperatur DC
Register value High (0103)  Sollwert offset FF
Register value Low (0103) Temperaturl E7
Check sum Low

Check sum High CRC
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5.12 Setting of Input Registers
By means of the input registers different value in the operating unit can be overwritten.

Example: Setting of time: 14:23:47

Master - Telegram in the transmission mode TU:

Number . . .
. Number of | Data Register | Data Register | Data Register
Device | Command | Start address Register B)?tftles 513 514 515 Check Sum
H L H L H L H H L L L CRC H
Byte | Byte | Byte | Byte Byte | Byte | Byte | Byte | Byte | Byte CRC
02 10 02 | 00O | 00 | O3 06 00 | 47 | 00 | 23 | 00 | 14 CRC

Slave - Response Telegram in transmission mode RTU:
Number of

Device | Command | Start Address Register Check Sum
H L H L
Byte Byte Byte Byte EERE ) R

02 10 02 | 00 | 00 | 03 CRC

Example: Setting of date: 23.01.2006

Master - Telegram in transmission mode RTU:

Number . .
" Number of Data Register | Data Register Datea
Device | Command | Start address Register B;tfes 516 517 Register 518 Check Sum
H L H L H L H H L L L CRC H
Byte | Byte | Byte | Byte Byte | Byte | Byte | Byte | Byte | Byte CRC
02 10 02 | 03 | 00 | O3 06 00 | 23 | 00O | 01 | 00 | 06 CRC

Slave - Respones Telegram in transmission mode RTU:
Number of

Device | Command | Startaddress Register Check Sum
H L H L
Byte Byte Byte Byte LG | lEE

02 10 02 | 03 | 00 | O3 CRC
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5.2 Coil/BitAllocation

The operating unit has different configuration bits for the setting of the display value in the
display. By means of the input bits different symbols and LEDs of the operating unit can be
controlled.

5.21 Configuration Bits

By means of the control commandl| ,,Write Bit(s)“ (OFhex or 05hex) a configuration bit (or more) can
be written with the value ,,1“ or ,,0“.

Example: Display outdoor temperature

Master - Telegram in transmission mode RTU:

Number
Slave Command | Startaddress Numperof of Data Check Sum
Address Bits B
ytes
H L H L H
Byte Byte Byte Byte Byte R
02 OF 00 01 00 01 01 01 CRC

Slave - Respone Telegram in transmission mode RTU:

Slave Number of

Address Command | Startaddress Bits Check Sum
H L H L
Byte Byte Byte Byte LR ) e

02 OF 00 | 01 | 00 | 01 CRC

5.2.2 Read Out of Bits
By means of the control command ,,Read bits“ (01hex or 02hex) one or more bits can be read out.

Example: Read out indicated symbols (Data address = 00000hex 00001hex)

Master - Telegram in mode RTU Slave -Response telegram in mode RTU
Description \(/32:3 Description \(/HaLuxt)e
Device 02 Device 02
Command 01 Command 01
Start address High 00 Number of Bytes 01
Start address Low 00 Bitwerte 0,0,0,0,0,0,Bit1,Bit0 03
Number of Bits High 00 Check Sum Low
Number of Bits Low 02 Check Sum High cRe
Check Sum Low
Check Sum High CRC
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6 Configuration Software

By means of a RS485-interface (e.g. RS232-RS485-level converter e.g. ADAM-4520 ) it is possible to
access to the Modbus by the configuration software. The configuration software is not obligatory
necessary for the installation of the WRF08-RS485 Modbus. It is possible to use any program
producing Modbus telegrams and which is suitable to set registers.

7 Software Installation

For the mstallatlon of the configuration software, the setup file ,, WRF08_Modbus_
Config_Setup.exe “ must be started. Please note that you must have administrator rights for the
installation. During the installation, please follow the screen instructions.

After a successful operation, the configuration software can be started via the
“Starting Menu/Programs/Thermokon“

Operating systems supported: Windows9x;  WindowsNT, WindowsMe;  Windows2000;
WindowsXP; WindowsServer
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8 Configuration of WRF08-RS485-Modbus

8.1 Software configuration

By means of the configuration software the configuration registers can be clearly adjusted.
Output registers of the WRF08 can be read out and input registers can be set. The load of the

individual registers

is described in chapter 3.4.

Via the menu points "File" and "Saving of Parameter" respectively "Loading of Parameter", the
configuration registers can be stored in a text file and can be reloaded into the WRF08-RS485-

Modbus.
WRFD8-RS485-Modbus Configuration Software =101l
File About  Help
— Parameter -I[
2 G =] [em—— thermokon
Baudrate | 9500 j
Mode |F!T 1 d
Modbus address I 1
|/ Esternal values T Set point temperature T Set point percent T Set point value ]
General T Dizplay Buttons T fdonitor T Overcontrol ]
~General settings —|ntensity background illumination
Device coding: I 1 LCD:
Fitmiware version: | 12 Without button achuation: | 10 ﬁ
Device location: | 0 ﬁ With button actuation: 200 ﬁ
Mir-Fesponze-Time [} | 10 ﬁ Labelling area:
Dperating buttans: aT - Without button actuation: I 72 ﬁ
Mumber of fan stages: |3 -.I “with button actuation: 55 ﬁ
Temperature-Offset: I ] ﬁ
 Dizplay date and time
Configuration register Input register
Wesday IE""E'-| . English ﬂ Dray Month  Mear
Date: |0x02, German DD.MM.YY) ) [o1 Jor  Jo7
fios ID”DZ Withnout second j Hour  Minute  Second
Time-mode: I24-h0urs-m0de j I oo I oo I oo
Read Dutput Register: 1| Eancel Apply =

Thermokon Sensortechnik GmbH

Picture 8-1: Configuration software

Page 27



Thermokon
Protocol Description WRF08-RS485-Modbus ~

8.2 Parameter-Frame

The Modbus can be accessed via the configuration software by means of a COM-Port. In the
"Parameter"-Frame hardware settings can be made. They must be in comformity with the Modbus
receiver, in order to produce a connection.

The following options can be selected:
e COM-Port
e Baud rate 9600, 57600
e Parity even
* Modus for setting of transmission ASCIl or RTU
* Modbus address (1-63)

In the field "Modbus address" the address of the WRF08-RS485 Modbus that shall be configured is
entered (value between 1 and 63).

Via the selection menu behind "COM-Port" the port can be opened "open" and closed "close".

If the connection failed, the same is shown by an error message.

Cormmunication problems, please check vour settings! Read Dutput Register, [ Eance] Apply |i‘| |

Picture 8-2: Communication problems

8.3 Register

In the different riders the configuration registers can be set. Furthermore, the output registers can
be read and the input registers can be set.

Changes are sent to the WRF08-RS485 Modbus after having pressed the button "take over". By
actuating the button "Cancel" the registers of the WRF08-RS485-Modbus are read out again.

By activating the hook "read output register" all output registers are read out cyclically.

F ead Dutput F egister:; | Caneel Apply | |‘| ‘

Picture 8-3: Data

Thermokon Sensortechnik GmbH Page 28



