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1 WEEE & the Battery Directive

Waste Electrical and Electronic Equipment.

HWM-Water Ltd is a registered producer of Electrimad Electronic Equipment in the United Kingdoradistration
number WEE/AE0049TZ). Our products fall under catgd® (Monitoring and Control Instruments) of Thea%te Electrical
and Electronic Equipment (WEEE) Regulations. We tak environmental issues seriously and fully chnyath the
requirements for collection, recycling and repartof waste products.

HWM-Water Ltd is responsible for WEEE from customar the United Kingdom provided that:

The equipment was produced by HWM-Water Ltd (PalE@rironmental/Radcom Technologies/Radiotech/ASIdihgs
Ltd) and supplied on or after 13th August 2005

The equipment was supplied before 13th August 2B86has been directly replaced HWM-Water Ltd paislu
manufactured since 13th August 2005.

HWM-Water products supplied after 13th August 2@@5 be identified by the following symbol:

X

Under HWM-Water Ltd Terms and Conditions of Saléstomers are responsible for the cost of returiftitEE to HWM-
Water Ltd and we are responsible for the costgoyfaling and reporting on that waste.
Instructions for returning WEEE:
Ensure that the WEEE meets one of the two conditadrove.
The waste will need to be returned in accordandle thie regulations for transporting data loggerh Wihium batteries.
a. Pack loggers in strong, rigid outer packagingrtiect them from damage.
b. Attach a Lithium Warning Label to the package.
c. The package must be accompanied by a documgnt@msignment note) that indicates:
i. The package contains lithium metal cells;
ii. The package must be handled with care andatilammability hazard exists if the package is dgack
iii. Special procedures should be followed in therd the package is damaged, to include inspeatioin
repacking if necessary; and
iiii. A telephone number for additional information
d. Refer to the ADR regulations on shipping dangsrmoods by road.
Return the WEEE to HWM-Water Ltd using a licensexkte carrier.
In accordance with the regulations, customers detdie United Kingdom are responsible for WEEE.
The Battery Directive
As a distributor of batteries HWM-Water Ltd will @pt old batteries back from customers for dispdez¢ of charge, in
accordance with the Battery Directive.
PLEASE NOTE: All lithium batteries MUST be packagaud returned in accordance with the relevant egguds for
transporting lithium batteries.

A licensed waste carrier must be used for transypell waste.
For more information on WEEE compliance or the &atDirective please e-mdllService @hwm-water.coor phone
+44 (0)1633 489 479

If further support or assistance is required, please contact
HWM Technical Support on 01633 489479 (option 5)
or e-mail support@HWM-Water.com




2 Introduction

The UHF Modbus Receiver has been designed to pravimbmplete solution for fixed data collection.
It is designed to work in conjunction with mosttbé AMR range of UHF transmitters. The receiver

decodes the data, verifies using a 16-bit CRC cl@pgendix 2) and passes the data packet through {o
the serial port.

Receiver Frequency: 433.920MHz or 869.85MHz.
Modbus Mode: Modbus Slave Remote Terminal Unit (RTU) supparted
Slave address configurable.

Number of Devices Supported: 32

Communications Protocol: RS232 & RS485

Communications Setup: 4800Baud, No Parity, 8-bits, 1-Stop

Functions Codes Supported:
* 0x03 (034e) Read Holding Registers
*  0x10 (1Ge9 Write Multiple Registers
* 0x42 (664ed Special Function Code

Operating Environment:

Operating Temperature Range: -10°C to +40°C (Recemaed for indoor use only).
Dimensions: 58 x 173 x 80mm (approx. excludiagrectors and glands).
Protection Rating: IP65 (when sealed).

Power Supply:

Operating Voltage 230Vac 50Hz
Alternatively a 12V ¢ input is available using the connector block.

Enclosure:
Die-cast Aluminium — painted grey.




3 Installation

As with any radio communication system, the Modimeeiver should be connected to a clean and
stable power supply. Both AC and DC power suppdaesbe used to power the receiver.

If using a switch mode power supply, be aware tlgses can be rich in harmonics that can cause the
high gain receiver module to block the receptiodath. The frequency of offending harmonics can
shift with temperature, time and load.

For maximum transmission range the antenna of thettransmitter and receiver should point upward
(vertical polarization) and should be kept cleaob$tructions, particularly metallic surfaces.

As standard, an N-type helical antenna is suppligla the Modbus receiver, should an alternative be

required contact the HWM Sales department for mdtiéves. Whatever antenna type is selected ensure
the impedance is 5B

3.1 Location

For indoor installations, it is recommended that tbceiver is located away from sources of heat and
electrical apparatus such as inverters. Care dhmitaken to minimise cable lengths both with eesp

to the antenna location and the attached termmapenent. Generally, RS232 should be used fortshpr
distance links <10m and RS485 for longer links <800

The receiver is supplied with a mounting brackeee diagram below for fixing.

. — Antenna

c€° R .I.
oooo'n...:j_id SCreWS

Mounting Bolts

Lid Screws""”

MainS Cable/Comms Cable
(Not Shown’




3.2 LED Indication

Power LED Output LEDs

ASL-0 Hd ASLL-0
859 19 N3/0LS0 3AA

‘E.}':.“;.‘B ve0 0078
ZH09 - 0§ [l

8'100,00 ¥ 00w

9/¢/e€OoNV

VS2'0 - 1Vvs2 0=
YAS'L YA9'L
A9-Q 985 A9-0

Mains Input Fuse DC Protection Fuse Tx. LED Rx. LED

A number of visual indicators are present on th& R&Cprovide some level of diagnostics.

LED Operation

DC Power:  ON (Green) — Receiver has power

TxD LED:  ON (Red) — Sending data on communicatipog

RxD. LED: ON (Amber) — Receiving data

Output LEDs: ON — Not part of standard operatiarsed for debug only.

Protective Devices
* Mains Input Fuse
* PSU Secondary/DC Input Protection Fuse




4 Connections

O &N N
Il m M
W o N
on 0
T O
n & v
¥ X X
- ¥

Data and power connections should always be maddg sereened cable. Using a screened cable wi
help to reject interference. You should alwaysaisemmon ground point and avoid the formation of
current loops.

Terminal Designation WRT Modem | Notes

E Earth

L AC Mains Power - Live

N AC Mains Power - Neutral

GND/OV DC Supply Ground Return

+12/+24V DC Positive

GND Ground Return

RS485-AY RS485 +ve

RS485-BZ RS485 —ve **Link to Tx (RS232) when
operating in RS485 mode.

TX (RS232) RS232 Tx Input

RX (RS232) RS232 RX Output

OUT1 Opto open collector output 1 Optional

OouUT2 Opto open collector output 2 Optional

OUT3 Opto open collector output 3 ~ Optional

OouT4 Opto open collector output 4  Optional

COMMON Opto Emitter Common

Note: RS485 connections, it is the responsibility @& flystem builder to ensure that the connections
are correctly terminated. Normally, cables withmpedance of greater than ID8hould be used.
Open ends may need terminating using(28sistors between teY andBZ terminals.

** For older units manufactured before February2ab achieve operation of RS485 a link wire is
required between Tx (RS232) and RS485-B-Z porttherterminal block. Units after this date will
have a hardware modification already applied toR6® and therefore this link is not required.




5 Configuration

5.1 Programming

A simple programming application is available fret'WM to program and validate the receiver.
However, it is strongly recommended that this idtlito the system.

The Modbus Receiver supports the Modbus remotenatranit (RTU) Slave Mode. Only two
standard function codes are supporteddd® 164e¢), an additional custom code @#§ is used to
program unit ID.

The receiver needs to be programmed with the aslelsesf all the transmitters expected to receive. A
memory map is defined\ppendix 1) holding the transmitter IDs, status and datasyfehis data can
be read back by the Modbus Master device.

5.2 8-Bit Addressing

The addresses of the transmitters need to be pnogea into the memory map and read back with the
data as verification. E.g. consider transmittemgmory slot 2:

No.| Regpec RegHex Description
2 792 0318 Transmitter Address HHO
2 793 0319 Transmitter Address HO
2 794 031A Transmitter Address LO
2 795 031B Transmitter Status
2 796 031C Data 1
2 797 031D Data 2
2 798 031E Data 3
2 799 031F Data 4

Registers 4118 (0x1016) and 4119 (0x1017) hol®thbit transmitter address, so if data needs to be
received from transmitter number 76322 (012a92the registers will need to be programmed with tf
value 012A22ex, 000%ex into register 0x1016 and 2AZ into register 0x1017.

Modbus supports 8 to 16-bit formats and many ofvéidaes implemented on the AMR transmitters va
between 8 to 24-bits. The Modbus receiver has-bim &d 16-bit Modbus (v8 firmware) standards
implemented.

When using the 8-bit standard every register hagitst 8-bits set as 00. E.g.data value 1122867
(112233¢y in Modbus communications would be broken up Bitegisters and sent as 0010022ex
and 0033ex

A\1%4




5.3 Code Examples

Similarly, the host has to configure the addregséise same way.
Below are some example messages:

Note: When using 8-bit addressing mode all data is trattsd as an 8-bit value and Modbus reads
registers as 16-bit (2 registers). Therefore fga hegister is always set as 00.

5.3.1 Code 66 — Program Unit ID

To configure the receiver with unit ID 106k using Modbus address 4
00 42 10 01 04 31 EEall values are hexadecimal
where 0042 - Global Message Code 66
10 01 -16-bit Receiver Address
04 - Modbus Address (to be programmed into unit)
31 EE -CRC

To configure the receiver unit ID 1010 with a Modladdress 10
0042 10 10 0A BC 7A all values are hexadecimal

5.3.2 Code 03 — Read Holding Registers (8-Bit Addssing)

Read Chl — Ch8 from Modbus Slave 10

0OA 030310004044 CO all values are hexadecimal
where O0A - Slave Address 10

03 - Modbus Function Code

03 10 - First Register to Read

00 40 - 64 Registers to Reakppendix 1)

44 CO -CRC

Read Ch9 — Ch16 from Modbus Slave 10

0OA 030350004045 14 all values are hexadecimal
Read Ch17 — Ch24 from Modbus Slave 10

0OA 03 039000 40 45 28 - all values are hexadecimal

Read Ch25 — Ch32 from Modbus Slave 10
OA 0303 C80040C4 FB - all values are hexadecimal




5.3.3 Code 16 — Write Multiple Register (8-Bit Addessing)

Write address 51234 (00C822¢y) into Ch1l location and clear all other locatiottsSlave 4
04 1003 10 00 08 10 00 00 00 C8 00 22 00 00 0000 00 00 00 00 35 93

where 04 - Slave address 4
10 - Modbus Function Code 16
03 10 - First Register to Write to
00 08 - Number of Registers to Write to
10 - Number of bytes following (16)
000000 C800 22 - address written into firs¢@sters
00 00 - Register 4
00 00 - Register 5
00 00 - Register 6
00 00 - Register 7
00 00 - Register 8
3593 -CRC

10




6 Transmitter Types

The standard Modbus receiver firmware supportsah@wing types:
Type 81 — Pulse Transmitter

Type 82 — Temperature Transmitter

Type 83 — Relative Humidity & Temperature Transaritt

Type 85 — Analogue Transmitter

Type 88 — Alarm/Open Close/Status Transmitter

Below is a description of the data packet breakdofenpopular types of transmitter. For a complete
list of transmitter types please contact HWM.

6.1 Pulse Transmitter — Type 81

Transmitter Status Bit 7 set for Low Battery.
Bit 4 is Tamper (if available).
Bits 0-3 is Firmware Revision.
Data 1 — Data 3 24-bit Pulse Count Value.
For example, Value 2344k%= 2311253

Data 4 Cumulative Counter that increments fahadata transmission.
High nibble not used
Low nibble is incremental counter (between 0-15).

6.2 Digital Temperature Transmitter — Type 82

Transmitter Status Bit 7 set for Low Battery.

Bits 0-3 is Firmware Revision.
Data 1 — Data 2 16-bit Temperature Channel 1.
Data 3 — Data 4 16-bit Temperature Channel 2.

MSB set if Invalid Temperature.
Temperature Value = value/2.
Value Count Positive if Temperature > 0.
Value Counts in Reverse if Temperature < 0.
0002-> 1.0°C
0001-> 0.5°C
0000~ 0°C
OFFF> -0.5°C
OFFE~> -1.0°C
Example:
8034ex = MSB set - Invalid Temperature
0034ex = 521ec Temperature = 52/2 26.0°C
OFC3ex = 403%ec

Temperature = (4096-4035)/2-30.5°C

11




6.3 Relative Humidity & Temperature Transmitter — Type 83

Transmitter Status: Bit 7 set for Low Battery
Bits 0-3 is Firmware Revision

Data 1 — Data 2: 16-bit Raw Humidity Value
Data 3 — Data 4: 16-bit Temperature Value
Temperature

Temperature (°C) = [Measured x 0.01] - 40

Temperature (Measured) = 17A89= 605%ec
Temperature (°C) = [6057 x 0.01] - 40
=20.57°C

Humidity
Humidity (%) = [-0.0000028 x (Measurépl} [Measured x 0.0405] — 4

For example: Raw Value = 0544= 1348

Humidity (%) = [-0.0000028 x 1348 x 1348] + [134®.0405] - 4
= -5.08789 + 54.594 - 4
= 45.50%

For a temperature compensated humidity value th@afimg calculation will need to be applied:
Humidity = (Temperature - 25) x (0.01 + 0.00008amRValue) + Calculated Humidity

For the example above:
Temperature Compensated Humidity% = (20.57-2%).@1(+ 0.00008 x 1348) + 45.50
=44.97%

6.4 Analogue Current/VVoltage Transmitter — Type 85

Transmitter Status:  Bit 7 set for Low Battery
Bits 0-3 is Firmware Revision.
Data 1 — Data 2: 16-bit Raw ADC Value (10-bit).
Data 3 — Data 4: 16-bit Not Defined (Currently ussdsupply indication).

6.5 Alarm/Status Transmitter — Type 88

Transmitter Status Bit 7 set for Low Battery.
Bit 5 is Contact Status Ch2.
Bit 4 is Contact Status Ch1.
Bits 0-3 is Firmware Revision.
Data 1 — Data 3 24-bit Pulse Count Value.
For example, Value 234455%= 2311253

Data 4 Cumulative Counter that increments faheadata transmission.

High nibble not used
Low nibble is incremental counter (between 0-15).

12




Appendix 1

Memory Map of Registers

T Modbus Register

X. ..

No. Address Description

Dec Hex

1 784 0310 Transmitter Address HHO
1 785 0311 Transmitter Address HO
1 786 0312 Transmitter Address LO
1 787 0313 Transmitter Status
1 788 0314 Data 1
1 789 0315 Data 2
1 790 0316 Data 3
1 791 0317 Data4
2 792 0318 Transmitter Address HHO
2 793 0319 Transmitter Address HO
2 794 031A Transmitter Address LO
2 795 031B Transmitter Status
2 796 031C Data 1
2 797 031D Data 2
2 798 031E Data 3
2 799 031F Data 4
3 800 0320 Transmitter Address HHO
3 801 0321 Transmitter Address HO
3 802 0322 Transmitter Address LO
3 803 0323 Transmitter Status
3 804 0324 Data 1
3 805 0325 Data 2
3 806 0326 Data 3
3 807 0327 Data4
4 808 0328 Transmitter Address HHO
4 809 0329 Transmitter Address HO
4 810 032A Transmitter Address LO
4 811 032B Transmitter Status
4 812 032C Data 1
4 813 032D Data 2
4 814 032E Data 3
4 815 032F Data 4
5 816 0330 Transmitter Address HHO
5 817 0331 Transmitter Address HO
5 818 0332 Transmitter Address LO
5 819 0333 Transmitter Status
5 820 0334 Data 1
5 821 0335 Data 2
5 822 0336 Data 3
5 823 0337 Data4
6 824 0338 Transmitter Address HHO
6 825 0339 Transmitter Address HO
6 826 033A Transmitter Address LO
6 827 033B Transmitter Status
6 828 033C Data 1
6 829 033D Data 2

13




6 830 033E Data 3

6 831 033F Data 4

7 832 0340 Transmitter Address HHO
7 833 0341 Transmitter Address HO
7 834 0342 Transmitter Address LO
7 835 0343 Transmitter Status

7 836 0344 Data 1

7 837 0345 Data 2

7 838 0346 Data 3

7 839 0347 Data4

8 840 0348 Transmitter Address HHO
8 841 0349 Transmitter Address HO
8 842 034A Transmitter Address LO
8 843 034B Transmitter Status

8 844 034C Data 1

8 845 034D Data 2

8 846 034E Data 3

8 847 034F Data 4

9 848 0350 Transmitter Address HHO
9 849 0351 Transmitter Address HO
9 850 0352 Transmitter Address LO
9 851 0353 Transmitter Status

9 852 0354 Data 1

9 853 0355 Data 2

9 854 0356 Data 3

9 855 0357 Data4

10 856 0358 Transmitter Address HHO
10 857 0359 Transmitter Address HO
10 858 035A Transmitter Address LO
10 859 035B Transmitter Status
10 860 035C Data 1

10 861 035D Data 2

10 862 035E Data 3

10 863 035F Data 4

11 864 0360 Transmitter Address HHO
11 865 0361 Transmitter Address HO
11 866 0362 Transmitter Address LO
11 867 0363 Transmitter Status

11 868 0364 Data 1

11 869 0365 Data 2

11 870 0366 Data 3

11 871 0367 Data4

12 872 0368 Transmitter Address HHO
12 873 0369 Transmitter Address HO
12 874 036A Transmitter Address LO
12 875 036B Transmitter Status
12 876 036C Data 1

12 877 036D Data 2

12 878 036E Data 3

12 879 036F Data 4

13 880 0370 Transmitter Address HHO
13 881 0371 Transmitter Address HO
13 882 0372 Transmitter Address LO
13 883 0373 Transmitter Status

13 884 0374 Data 1

13 885 0375 Data 2

14




13 886 0376 Data 3

13 887 0377 Data4

14 888 0378 Transmitter Address HHO
14 889 0379 Transmitter Address HO
14 890 037A Transmitter Address LO
14 891 037B Transmitter Status
14 892 037C Data 1

14 893 037D Data 2

14 894 037E Data 3

14 895 037F Data 4

15 896 0380 Transmitter Address HHO
15 897 0381 Transmitter Address HO
15 898 0382 Transmitter Address LO
15 899 0383 Transmitter Status

15 900 0384 Data 1

15 901 0385 Data 2

15 902 0386 Data 3

15 903 0387 Data4

16 904 0388 Transmitter Address HHO
16 905 0389 Transmitter Address HO
16 906 038A Transmitter Address LO
16 907 038B Transmitter Status

16 908 038C Data 1

16 909 038D Data 2

16 910 038E Data 3

16 911 038F Data 4

17 912 0390 Transmitter Address HHO
17 913 0391 Transmitter Address HO
17 914 0392 Transmitter Address LO
17 915 0393 Transmitter Status

17 916 0394 Data 1

17 917 0395 Data 2

17 918 0396 Data 3

17 919 0397 Data4

18 920 0398 Transmitter Address HHO
18 921 0399 Transmitter Address HO
18 922 039A Transmitter Address LO
18 923 039B Transmitter Status

18 924 039C Data 1

18 925 039D Data 2

18 926 039E Data 3

18 927 039F Data 4

19 928 03A0 Transmitter Address HHO
19 929 03Al Transmitter Address HO
19 930 03A2 Transmitter Address LO
19 931 03A3 Transmitter Status

19 932 03A4 Data 1

19 933 03A5 Data 2

19 934 03A6 Data 3

19 935 03A7 Data4

20 936 03A8 Transmitter Address HHO
20 937 03A9 Transmitter Address HO
20 938 03AA Transmitter Address LO
20 939 03AB Transmitter Status

20 940 03AC Data 1

20 941 03AD Data 2

15




20 942 03AE Data 3

20 943 03AF Data 4

21 944 03B0 Transmitter Address HHO
21 945 03B1 Transmitter Address HO
21 946 03B2 Transmitter Address LO
21 947 03B3 Transmitter Status

21 948 03B4 Data 1

21 949 03B5 Data 2

21 950 03B6 Data 3

21 951 03B7 Data4

22 952 03B8 Transmitter Address HHO
22 953 03B9 Transmitter Address HO
22 954 03BA Transmitter Address LO
22 955 03BB Transmitter Status

22 956 03BC Data 1

22 957 03BD Data 2

22 958 03BE Data 3

22 959 03BF Data 4

23 960 03C0 Transmitter Address HHO
23 961 03C1 Transmitter Address HO
23 962 03C2 Transmitter Address LO
23 963 03C3 Transmitter Status

23 964 03C4 Data 1

23 965 03C5 Data 2

23 966 03C6 Data 3

23 967 03C7 Data4

24 968 03C8 Transmitter Address HHO
24 969 03C9 Transmitter Address HO
24 970 03CA Transmitter Address LO
24 971 03CB Transmitter Status
24 972 03CC Data 1

24 973 03CD Data 2

24 974 03CE Data 3

24 975 03CF Data 4

25 976 03D0 Transmitter Address HHO
25 977 03D1 Transmitter Address HO
25 978 03D2 Transmitter Address LO
25 979 03D3 Transmitter Status

25 980 03D4 Data 1

25 981 03D5 Data 2

25 982 03D6 Data 3

25 983 03D7 Data4

26 984 03D8 Transmitter Address HHO
26 985 03D9 Transmitter Address HO
26 986 03DA Transmitter Address LO
26 987 03DB Transmitter Status
26 988 03DC Data 1

26 989 03DD Data 2

26 990 03DE Data 3

26 991 03DF Data 4

27 992 03E0 Transmitter Address HHO
27 993 03E1l Transmitter Address HO
27 994 03E2 Transmitter Address LO
27 995 03E3 Transmitter Status

27 996 03E4 Data 1

27 997 03E5 Data 2

16




27 998 03E6 Data 3

27 999 03E7 Data4

28 1000 03E8 Transmitter Address HHO
28 1001 03E9 Transmitter Address HO
28 1002 03EA Transmitter Address LO
28 1003 03EB Transmitter Status

28 1004 03EC Data 1

28 1005 03ED Data 2

28 1006 03EE Data 3

28 1007 03EF Data 4

29 1008 03F0 Transmitter Address HHO
29 1009 03F1 Transmitter Address HO
29 1010 03F2 Transmitter Address LO
29 1011 03F3 Transmitter Status

29 1012 03F4 Data 1

29 1013 03F5 Data 2

29 1014 03F6 Data 3

29 1015 03F7 Data4

30 1016 03F8 Transmitter Address HHO
30 1017 03F9 Transmitter Address HO
30 1018 03FA Transmitter Address LO
30 1019 03FB Transmitter Status
30 1020 03FC Data 1

30 1021 03FD Data 2

30 1022 03FE Data 3

30 1023 03FF Data 4

31 1024 0400 Transmitter Address HHO
31 1025 0401 Transmitter Address HO
31 1026 0402 Transmitter Address LO
31 1027 0403 Transmitter Status

31 1028 0404 Data 1

31 1029 0405 Data 2

31 1030 0406 Data 3

31 1031 0407 Data4

32 1032 0408 Transmitter Address HHO
32 1033 0409 Transmitter Address HO
32 1034 040A Transmitter Address LO
32 1035 040B Transmitter Status
32 1036 040C Data 1

32 1037 040D Data 2

32 1038 040E Data 3

32 1039 040F Data 4

The transmitter address and data values are 28tbitbus works with 16-bit registers, all the above
registers are sent as 16-bit addresses. The kitghnlill always be 00, for example: for a pulse bof
34562ec (008702¢x), Will be sent as 0x0000, 0x0087 & 0x0002 for Dat®ata 2 and Data 3.

17




Appendix 2
Modbus CRC Algorithm

A CRC-16 checksum is implemented on every messadetect any bit errors in the message.
The checksum calculation is only used to detectrgtout cannot correct them. The CRC is transmitte
low byte first (Little Endian).

The CRC generating polynomial used i x x1® + x> + 1

Visual Basic CRC Routine:

CRC Algorithm
Function Tcrcgen()

Hicrc = &HFF
Locrc = &HFF

‘Put data received into array
For i% =1 To Len(Outstring)
Outarray(i%) = Mid$(Outstring, 1%, 1)

Hicrc = Hicrc Xor Asc(Outarray(i%))

ForQ=1To8
Carry = Hicrc And &H1

‘Below is Hicrc=((Hicrc shr 1)&$7F) OR ((Locrc & $01) shl 7)
Hicrc = Hicrc / 2

If (Locrc AND &H1) <> 0 Then

Hicrc = Hicrc Or &H80

End If

‘Below is Locrc=(Locrc shr 1) and $7Fh
Locrc = Locrc /2

If Carry <> 0 Then
Locrc = Locrc Xor &HAO
Hicrc = Hicrc Xor &H1
End If

Next Q%
Next i%

End Function

d
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Appendix 3

Memory Map — Communication Timers

Note: Only valid for receivers with firmware v6.0 otéda.

For each Transmitter, there is a register that tsoumminutes, time since it last reported. Thatue
increments approximately every minute and stopswitheaches 128. When the value reaches 60
(approx. 1 hour), a flag is cleared in the transmistatus register as an indication.

The registers could also be used to determinedliability of the system during installation.

TX. RegisterMOdbUS Register

Addrec: Description
No. |No. Dec Hex P
1 1 1281 0501 Transmitter 1 Timer
2 2 1282 0502 Transmitter 2 Timer
3 3 1283 0503 Transmitter 3 Timer
4 4 1284 0504 Transmitter 4 Timer
5 5 1285 0505 Transmitter 5 Timer
6 6 1286 0506 Transmitter 6 Timer
7 7 1287 0507 Transmitter 7 Timer
8 8 1288 0508 Transmitter 8 Timer
9 9 1289 0509 Transmitter 9 Timer
10 |10 1290 050A Transmitter 10 Timer
11 |11 1291 050B Transmitter 11 Timer
12 |12 1292 050C Transmitter 12 Timer
13 |13 1293 050D Transmitter 13 Timer
14 |14 1294 050E Transmitter 14Timer
15 |15 1295 050F Transmitter 15 Timer
16 |16 1296 0510 Transmitter 16 Timer

17 |17 1297 0511 Transmitter 17 Timer
18 |18 1298 0512 Transmitter 18 Timer
19 |19 1299 0513 Transmitter 19 Timer
20 |20 1300 0514 Transmitter 20 Timer
21 |21 1301 0515 Transmitter 21Timer
22 |22 1302 0516 Transmitter 22 Timer
23 |23 1303 0517 Transmitter 23 Timer
24 24 1304 0518 Transmitter 24 Timer

25 |25 1305 0519 Transmitter 25 Timer
26 |26 1306 051A Transmitter 26 Timer
27 |27 1307 051B Transmitter 27 Timer
28 |28 1308 051C Transmitter 28 Timer
29 |29 1309 051D Transmitter 29 Timer
30 |30 1310 O51E Transmitter 30 Timer
31 |31 1311 051F Transmitter 31 Timer
32 |32 1312 0520 Transmitter 32 Timer
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