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1. Overview

Configurable Modbus gateway Addresses, function codes, and register lists of
devices at the Modbus RTU can be pre-configured and stored in the gateway. The
gateway automatically collects data from these configured RTU devices and maps it
to successive Modbus TCP register addresses, allowing the Modbus TCP side to read
data from different registers of all devices at once. Its address mapping function is a
supplement to the ordinary Modbus RTU to Modbus TCP Modbus gateway.

ZLLANS5143, ZLAN7144, ZLLAN7146, and ZLAN8303 all support configurable
Modbus gateway function. ZLANS5143 requires firmware version 1.579 and above,
and ZLVircom5.15 and above to use. 7144 requires firmware version 1.491 or later.

Zlan Configurable Modbus gateway is referred to as ZLMB Gateway.

The configurable Modbus gateway has the following advantages:

1. Instruction merging: different station addresses and registers can be mapped to the
same piece of register. In this way, the Modbus TCP side can use one instruction
to collect all data, rather than separate several instructions to collect, which
realizes the transmission efficiency of the Modbus TCP side.

2. Pre-collection: Although the previous "storage Modbus" can automatically collect
some data, the automatic collection starts with the query of the first instruction on
the Modbus TCP side, so the returned data of the first instruction itself still needs
to wait for the return of information from the serial port. The configurable
Modbus gateway automatic acquisition starts when the gateway is powered on,
and the first command can still respond quickly.

3. Multi-host support: Gateway data can be read from multiple Modbus TCP clients.

4. Support write instructions: For the remapped register address, the Modbus TCP
side can not only read data using the remapped address, but also write data to the
remapped address using 05 and 06 instructions.

5. Support arbitrary length reading: ZLVircom configuration tool will display the
mapping relationship between the register address of RTU and the register address

of TCP. The Modbus TCP terminal can not only read the whole chip register and
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single read register, but also can read the register content of legal address and
length at any length.

Offline notification is supported: After an RTU device is offline from the RS485
bus, all the data queried from Modbus TCP turns to 0, indicating that the device is
offline.

Support for loss retransmission: Because the RS485 bus is prone to interference,
if the first query command does not answer, the gateway will send another
command, and wait for the timeout period, if the second time is not answered
before the device is considered offline. ZLVircom can set the time of the first
transmission and the time of the second timeout response.

Support a large number of devices and registers: Currently supports 100 RTU

query instructions and 500 registers, while being accessed.

2. Simple examples

2.1. RTU collection requirements

Here, ZLLANS5143 is taken as an example. First, the firmware version is 1.579 and

above, and ZLVircom is 5.15 and above.

Assume that two Modbus RTU devices are connected to the RS485 port of the
ZILLANS5143. The following information needs to be collected:
Table 1. RTU data to be collected

Record Slave address Function code Register address Length
number

1 1 3 2 4

2 2 1 5 9

3 3 3 2 4

Now ZLVircom needs to be configured so that Modbus gateway can be

configured.

2.2. ZLVircom Disposition

Run ZLVircom and enter equipment management-> Click to search deviceSelect
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a device that you want to configure > Click to edit device—> Click the "Firmware and

Configuration" button below, and the following dialog box will pop up:
' Webpage&icode download tool X !

' @ Dired downioad mode

I Configuration save location |
] |C:\Usefs\judmesmop\weh ~] D ]
Special configs: :

Config file source: |Read from local directory _:l

[Modous cig] waTT cto| JsON cfg| Reg packet| Cma change| HTTP ctg.| Param e Clear local dir

-

y © Code file download mode
Select code file:

| |Cafirmware bin | J
& Download through the network " Download through serial port
Device IP address or domain: | 1921681241 Serial port | ]

Download port (Don't modify): |1092 Baud Rate: |115200 -|
DevD: [28775FBaE4se  BindID |

e i

Flash size: Im KB

Please close any other configuration window before downloading.

Download | |

Figure 1 enters the ZLMB configuration method
Here select "Web Directory Download" and click "..." , select an empty directory
created earlier to store the configuration information. Then click the "ZLMB

Gateway" button, and the following dialog box pops up:

Configurable Modbus GateWay Settings X

Select port (enly supported by XXI12 series): [__ll = Het protocol: firoghus TP v |

Register L.. | Polling Period | ACK Timeout | Serial...

Edit

Delete

Export Cfgz.

Inport Cfz

Save and Exit

e |
[
e i |
[ |
ST

Exit

Figure 2 List of configurable Modbus gateway Settings
Click the "Add" button to add the RTU instructions in Table 1 one by one. Note
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that the gateway automatically increments the register addresses on this side of
Modbus TCP from 0. Therefore, in order to make the instructions of the same
function code can be assigned to the same area at one time, the instructions of the
same function code should be added consecutively. That is, record numbers 1 and 3 of
Table 1 are placed once, and number 2 is placed last. The 3 graphs added are as
follows:
Add M:::cibus Command
Current Register Parameters
— Regzister HO.:
- Slave Address:

— Modbus Function:

— Rezister Addr:

TR

— Register Length:

- Support 05/06 cmd: [ (Don' t check if vou don' t need 05/06)

|

— Modbus TCP Reg Addr:
- Fort selection (only supported by XM12 series): El "l

- Device online flag {1 for online, O for offline): [

Figure 3 Table 1 Number 1 RTU instruction configuration
The configuration dialog for RTU directive number 1 is explained as follows:

1. Record number: This is the system automatically adds the number according to
the order of addition, and cannot be modified. Not necessarily consistent with
Table 1.

2. Secondary station address: indicates the secondary station address of the RTU end
of the RTU command.

3. Modbus function code: Function code of the RTU command.

4. Register start address: Register start address of RTU instruction.



Tel:(021)64325189 http://www.zlmcu.com

5. Register length: register query length of RTU instruction.

6. Serial port polling interval: This interval is the time for the gateway to wait for the
response to return after sending the query command normally. It's also the speed
of polling. This parameter is the same for all RTU instructions, if not the same
take the biggest.

7. Timeout response time: This time is the time to wait for the response return when
the second query is immediately sent when the normal query instruction is not
received. This parameter is the same for all RTU instructions, if not the same take
the biggest.

8. Support 06 or 05 write command: Check this option to support the rewrite of RTU
device data on the Modbus TCP end. If you do not need to rewrite, do not select it,
because selecting it will increase the memory and compute overhead.

9. Modbus TCP register address: This address is automatically calculated by the
system in order, and the Modbus TCP end can get the data obtained by this RTU
instruction as long as it reads from this starting address. This parameter is the key
information for address mapping.

After confirmation, click "Add" again to add the instructions in Table 1 No. 3:
| Add Modbus Command s |
— Register NO. ’37 = RTV Query Interval ’mi (ns) must bigger then 10ns, check the return data time after the first tramsmission
~ Slave Address CO ~ Resend Tines [T =] The first tine no return was received, the nunber of retramsmissions, Excluding the first time
— Modbus Function: = ~ RIV Reply Timeout ]ui (ns) If first reburn loss, check the return data tims after resending
S ekl 2 = Repiste: velue Veforaldavice oftlinaihald: =
= FagisteriLangth 4 S v cRRGEE 15 mi vaE e ayixTer walve [H— (ifi gh 1t and Lon EBAE musti=sme-zat i thiEiestiravard)
= Support 05/06 cmd [V (Don’t check if you don’ t need 05/06)
= Modbus TCP Reg Addr 4
~ Port selection (only supported by XX12 series) =
~ Device online flag (1 for online, 0 for offline): [ Tip: ALl register parameters need to be edited Flease double—click on the first record and edit.
[ onc |

Figure 4 Configuration of the No. 3 RTU instruction in Table 1

Here you see that the Modbus TCP register address is automatically increased to

4. The registers in which the two instructions are combined range from 0 to 7. The

whole register range can be read at one time.

Add instructions in Table 1, number 2:
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Idd Modbus Command x |
Current Register Parameters ALl Register Conmon Parameters 1
~ Register NO Iﬁ = RTU Query Interval 'wf (ns) must bigger than 10ms, check the retwrn data time after the first transmission [
- Slave Address ]F - Resend Times: [[7 =] The first tine no return was received the number of retransmissions. Excluding the first tine [
= Modbus Function =] = BTV Reply Timeout: [ (me) £ first return Loss, check the return data tine after resending ‘
- Register Addr 5 -~ Register value before device offline hald: [~ [

~ Register Length ? ~ Devics off line set register value 7T ik obit and Low 8hit must same, st with first recon )
~ Support 05/06 end: ¥ (Don t check if you dom’ t need 05/06) ‘
- Modbus TCP Reg Addr:  ['2° [
~ Port selection (only supported by XX12 series) [ = ‘
D4t oacalinn flag (1l Far onltan 0/fer ofBline) [ Tip: ALL register paransters need to be sdited Please double-click on the first record snd sdit |
[

[ ok CANCEL ‘

Figure 5 Configuration of the No. 2 RTU instruction in Table 1
The Modbus TCP address automatically assigned by the system is the 128

address of the 01 command (in decimal). The tables listed at the end are:

Configurable Modbus GateWay Settings X
i

{ Select port (only supported by XX12 series) [ =] Mt protocel: [yodbus TCPF -

! | Rec.. |Slave A... | Meod... ‘ Register Start ... | Register L.. | Polling Period | ACK Timeout ‘ Serial.. | Online ... | TCP Regster Add... Add

)12 1 3 2 4 100 500 1 0 0

| 3 3 3 2 4 100 500 1 0 4 tiit
4 2 1 5 9 100 500 1 0 128

.

Figure 6 Mapping between RTU and Modbus TCP registers

This table lists RTU and Modbus TCP register mappings. It also clearly shows
that if the user needs to obtain the data of a device at the RTU end, what function
code and what register address are needed to read the data.

For example, data that needs to read the slave station address 2 function code 1,
register address 5, length 9 can be read using any slave station address, function code
1, register address 128, length 9 of the Modbus TCP instruction.

Finally click "Save and return" to save the design, if you click "do not save
return" to abandon the design. At the same time, you can select a line and click "Edit"
to edit, and click "Delete" to delete an RTU command.

Click "Save and return" to return to the "ZLAN Web page/program download
tool" interface. Click the "Download button" in this interface. After the download is
complete, the "Transfer complete..." is displayed. Button, then click OK, and the

device will automatically restart and load the configuration.

2.3. Data testing

Now use the serial port to simulate the RTU device and conduct tests. The

simulation parameters of the RTU end are shown in the figure below.
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[ Mbslavi (==& ][=] 9 Mbslav3 [e= =] [ Mbslav2 EI
ID=1:F=03 ID=3:F=03 ID=2:F=01

Ahasl 00000 Aliasl 00000 Alias 00000 A\ias| 00010

11
12|
13

o o o R =

o= [w]o v |e]|w|[m][~]o
!
[o e [~]o ols|w|[n|[r]|o
! b
b
o |w|vlo|v|s wlw|m]|o

Figure 7 simulates the three RTU devices in Table 1
Then connect the ZLANS5143 to this computer serial port. If the IP address of the
device is 192.168.0.200 and port 4196, the Modbus TCP software reads the following
data after connecting the IP address and port. According to the mapping table, 8
registers should be read from 0 to 7, and the function code is 03; The 9 bit sex

registers 128 to 136 should be read with the function code 01.
Mbpoll1 =@ =] Mbpoll2

Tx=157Er=0:ID=1.F=03:5R= | Tx=49 Err=0: 1D =1: F = 01: SR = 200ms

Aliasl 00D0oo | Aliasl 00120 Alias‘ 00130|
(— ;
12
13
14
31
32
33
34

0
0
0
0
1
1

Lo o[ |a]n|a|w|nw|w o

|Lo|m|~4|cn|m|.h|w|m|r—i =)

Figure 8 Modbus reads gateway data
As shown in the figure, the configurable Modbus gateway realizes the data
merging of station address 1 and station address 3, and combines them into the whole
area of registers 0 ~ 7 to realize the function of instruction merging.
Use SockeDlgTest to connect to port 4196 at 192.168.0.200 and send 12 34 00 00
00 06 01 03 00 00 00 00 00 command to return data immediately.
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=+ Zarlan TCP&UDP Testing tool - httpy//www.zlmcu.com b
Communication settings Receve Receive buffer size: [2000 Bytes
Work mode: |TCP Client = 12 34 00 00 00 03 01 03 00 00 01
Local port: o 0 for any
-
Dest IP: (162.168.0.200
Dest port: 4196
Group IP: 230 90 76 . 1
Open Send window(usz ctri+enter to input enter char(0x0d,0x0a);\r for 0x0d, \n for Ox0a)
Receive settings 12 34 00 00 00 06 01 03 00 00 00 00| |
v Recevie as Hex
- s
Clear window
Information [ close information report Clear Info |
Send settings
W Send as Hex [forrruat 01 []2} 17:58:44 371} {ICF rew from socket TCEClientD
[ Sand avery W e 17 58:44.353) ' TCP socket TCEClient0 Send OKI

i 17:56:44. 342 | TCF socket The descriptor iz not & socket, Send Error|
Send receive mode: |Message ~

Local IP: |192.168.1.118 Advance |Count and checksum TXD: [0 |U RXD: |0 0 Reset cnt

f

Figure 9 Pre-collection effect

As shown in the figure, the return time is about 18ms. This response time is much
faster than the first response time for "storage" Modbus.

Multiple Modbus TCP clients can be opened to collect data on the gateway at the
same time. Note The multi-host function is supported.

When the value of a register is modified on the Modbus TCP side, the data on the
RTU side is modified, and the data is also fed back to the Modbus TCP side. This
shows that sending 05/06 single coil modification and single register modification
instruction write is supported.

The Modbus TCP software can also read registers of any length, for example,
registers of 06 lengths starting from 01. Data of any length can be read.

Close the Modbus RTU software or disable the serial port. All the data in the
Modbus TCP software becomes 0, and it can be seen that the offline or online status
of an instrument can be reflected by all the data becomes 0.

Close Modbus RTU software and use ZLComDebug to open COM port to
receive data. It can be seen that when an instruction is not answered, it will be sent

again. Note The gateway has the data resending function.
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“# serial debug tool X

Serial sefting
COM number: |COM9 "]

Baud rate(or manual input):

115200 v]

01 03 00 02 00 04 e5 c0f01] 03 00 02 00 04 e5 cd]

Figure 10 Data retransmission function

2.4. Set the offline default value

All Register Common Parameters

= RTU Query Interval: 100 {ms) must bigger than 10ms, check the return data time after the first transmission
— Resend Times: 1 - The first time no return was received, the number of retransmizsions. Excluding the first time.
= RTV Reply Timeout 500 (ms) If first retuwn loss, check the return data time after resending

= Regizter value before device offline hold: r

= Device off line, set register value: 0 (High 8bit and Low 8bit must same, set with first record)

Tip'. Al ragister parameters need to be edited. Please double—click on the first record and edit.

Figure 11 Setting offline defaults

Setting the offline default allows the device to collect a special value when it is
offline, such as 65535 (that is, signed -1). Because the previous default value was 0,
for some devices 0 is a possible value and it is impossible to distinguish between
offline and valid data.
This offline only requires high and low bytes the same, that is, you can set: v*256+v,
where v<=255 and v>=0.
Only the setting value of the first record is valid; the other records mimic the
parameters of the first record. Here only look at the first record of the parameters also
include: serial port polling interval, timeout response time, support for 06 or 05 write

command.

2.5. Set the value to keep offline

Sometimes when the device is offline, it does not want the data to become 0 or
become a special value, but to keep the last value collected. ZLVircom6.68 and above

can set the function of "register value before the device is kept offline".
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All Register Common Parameters

— RIV Query Interval: 100 (mz) must bigger than 10ms, check the retuwrn dats time after the first transmission
— Resend Times: 1 - The first time no return was received, the number of retransmissions. Excluding the first time
— RTU Reply Timeout 500 (ms) If first retwrn loss, check the return data time after resending

— Register value before device offline hold: v

— Device off line, set register value: 0 (High 8bit and Low 8bit must same, set with first record)

Tip: ALl register parameters need to be edited. Please double—click on the first record and edit.

Figure 12 Keeping the original value offline

Note that this feature is global, not specific to a register setting.

2.6. Set the number of resends

Before ZLMB default to provide a retransmission opportunity, now using
ZLVircom6.68 and above version can be set to provide multiple retransmission
function:

1. Send the Modbus RTU command for the first time and wait for Serial Port Polling

Interval.

2. Receive the data. If the data is received, proceed to the next item. If no data is
received, the Modbus RTU command is resend.

3. Wait for Reply Timeout to receive the data. If the data is received, proceed to the
next message. Otherwise, the retransmission count is reduced by one, and if the

retransmission count becomes 0, the next instruction continues. Otherwise skip to

step 2.
All Register Common Parameters
— RIV Query Interval: ’1007 (mz) must bigger than 10ms, check the retuwrn dats time after the first transmission
— Resend Times: m The first time no return was received, the number of retransmissions. Excluding the first time
— RTU Reply Timeout 500 (ms) If first retwrn loss, check the return data time after resending

— Register value before device offline hold: v

— Device off line, set register value: 0 (High 8bit and Low 8bit must same, set with first record)

Tip: ALl register parameters need to be edited. Please double—click on the first record and edit.

Figure 12 Setting the number of resends
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For RS485 communication lines that are prone to packet loss, multiple
retransmissions can ensure that valid data is found each time. You can set the number
of resending times from 0 to 9. 0 indicates that no resends are sent. Note that this

feature is global, not specific to a register setting.

3. Other precautions

1. Some bit data cannot be merged. As shown below, the data length of the first
instruction of the 01/02 instruction is 9, not a multiple of 16. So you can't read all
the data together by reading 19 addresses starting with 128. Instead, you should
read 9 of the 128 addresses and 10 of the 144 addresses given by the software,

respectively.

|R9c.. |Slave A Mod.. fRegsmf Start . iRegIsterL.. Folling Pericd | ACK Timegut | Serlal.. | Online .. | TCP Regster Add...

1 1 3 2 4 100 500 0
2 3 3 2 4 100 500 4
3 . 2 1 9 100 500 128
4 4 2 3 10 100 200 144

el

Figure 12 Continuity of Bit data

2. The Modbus TCP station address does not matter, generally 01 can be used.
If it is found that the 05/06 instruction cannot be supported, please confirm
whether the 05/06 support option has been checked during the design.

4. Note that the register of 02 function cannot be modified.

5. In the Conversion Protocol section of the Modbus gateway, do not select Modbus
TCP to RTU. Select None.

6. 15/16 instructions for multi-register writing can now be supported. But do not
write across regions. For example, the original address of 2 registers is arranged
together, if you try to write more than 2 registers at a time across the region, there

will be an error.

4. After-sales service and technical support

Shanghai ZLAN Information Technology Co., LTD
Add: 2001, Jinyuan Center, No.28 Yuanwen Road, Minhang District, Shanghai
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Tel:021-64325189
Fax:021-64325200

Website: http://www.zlmcu.com

Email: support@zlmcu.com
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