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1. Overview

The ZLANG6408 is a newly launched 4G data acquisition gateway by Shanghai
ZLan, which supports RS485 serial port acquisition functions. It can connect
third-party RS485 acquisition devices and controllers on the RS485-4G interface,
achieving remote acquisition and control. It also supports 4-way DI/AI acquisition,
which includes digital input and analog input.

The DI input supports dry and wet nodes with optical isolation; the Al input
supports 4-20MA current input, and the ADC precision is 12-bit. The properties of Al
can be modified according to needs, such as 0-5V voltage, 0-10V voltage type,

resistance type, etc.

o

Figure 1 ZLAN6408 Gateway Appearance Diagram

The ZLANG6408 is a high-performance data transmission and processing device
that supports TCP, HTTP, and MQTT protocols, ensuring the security and efficiency

of data transmission. The gateway not only facilitates easy remote data acquisition
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and transmission but also possesses powerful data processing capabilities. In
particular, the gateway supports the conversion of serial DLT645 protocol and
Modbus RTU protocol data to JSON format over the network, making data

interaction between different systems more convenient.

2. Function Features

1. Supports custom Modbus RTU to JSON conversion.

2. Supports edge computing features including data limit violation alerts, data
translation and scaling calculations, data change uploads, and device offline
alerts.

3. Supports 4 channels of DI digital input and Al analog input. The analog input
accuracy is 12 bits.

4. Supports 3 network mode options: TD-LTE, FDD-LTE, and GSM, including
China Unicom 4G, 2G, China Mobile 4G, 2G, and China Telecom 4G networks.

5. Serial port supports baud rates from 1200 to 115200, supports 5 to 8 data bits,
supports no parity, odd parity, even parity, and supports 1 to 2 stop bits.

6. Supports serial AT command configuration and supports viewing some
parameters with ZLVircom software.

7. Firmware updates can be performed through the serial port.

3. Technical specifications

Parameter Parameters

name

Support 4G CAT1 supports 3 modes:
mode B1/B3/B5/B8@FDD LTE

B34/B38/B39/B40/B41@TDD-LTE

B3/B8@GSM

It includes China Unicom 4G, 2G, China Mobile 4G,
2@G, and China Telecom 4G networks.
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Transfer rate | LTE: Max 10Mbps (Downward) /Max 5 Mbps (Upward)
GPRS: 85.6Kbps (Downward) /Max85.6Kbps (Upward)

SIM Voltage: 3V, 1.8V; Size: Mini Card

Antenna 50 ©Q /SMA rubber stick antenna or suction cup antenna optional

interface

Serial  Port | RS485%2:485-10. 485-4G

Type

Network MODBUS TCP. JSON. HTTP. MQTT

protocols

RS485 MODBUS RTU

Protocol

Serial  port | Baud rate: 1200~115200bps; Data bits: 5 to 8 bits; Stop bits: 1

parameters to 2 bits; Parity: None, Even, Odd.

Power 3.5mmTerminal block.

interface

DI input 4-way dry/wet node, low level active

Al output 4-way 4-20ma/0-5V/0-10V, 12-bit precision

Input voltage | DCOV~24V

Work power | 1W

Operating -40 degrees to 85 degrees

temperature

Storage -40 degrees to 120 degrees

temperature

Humidity 0~95% Non-condensing

range

Product Length X Width X Height=9.4cmx6.5cmx2.5cm

dimensions

http://www.zlmcu.com
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4. Hardware instructions

The front view of the data acquisition gateway is shown in Figure 2.

Reset 10 +10-4G+4G ANT
@ Power RS485 SIM Card

@ 4G/TCP
® o
® D12

® Di4

ZLAN 6408

4G Data Transfer Unit
RS485/104=>DI/Al
RS4854=pA0G

[ [ Geen [ 8o |

Figure 2 ZLAN6408 front view

The gateway features a radiation-resistant metal casing with two mounting ears

on both sides, allowing for screw fixation.

Panel light:

Indicator light Color Note

POWER Red Device is powered on normally.

4G/TCP Green/blue Green represents 4G call connected / Blue
represents link established.

DI Green Green represents a valid DI, with a value of
1.
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Figure 3interface diagram 1

The interface of the collection gateway is as shown in Figure 3:

Reset button: Pressing for more than 3 seconds can reset the parameters of the 4G
gateway.

RS485 Interface: 2 channels of RS485 signal input, -10, +1O can be read by MODBU
RTU master for Al and DI parameters. -4G, +4G can connect to 485 instrument slave,
please note not to connect power.

SIM Interface: When installing the SIM card, ensure the device is not powered. Use a
pen tip or screwdriver to pop out the SIM card slot, and then push the SIM card in
with the metal side down.

Antenna: The antenna interface of the acquisition gateway uses 50 Q /SMA (male),
and the external antenna must be suitable for the 4G operating frequency band.

The interfaces behind the Gathering Gateway are as shown in Figure 4:

Figure 4 Interface Diagram 2

1.Power: Terminal block input, input voltage DC +9V~ +24VDC.

2.GND: Connected to the negative pole of the power supply. When using dry contact
input, connect this terminal across switches with DI1~DI4 to collect the switch status.

3.COM: Common terminal, internal interface, not connected externally.
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4.DI1~DI4: 4 channels of digital input.

5.AI1~Al4: 4 channels of analog input.
1. 4-way digital inputDI1~DI4.,

Supports passive switch (dry contact) and active level (wet contact). For dry
contacts, simply short it with GND to collect a 1 signal. For wet contacts, the range of

the active level difference with GND is as follows.:

VCC Low level range High level range
24V 0~17V 17~24V
oV 0~3V 3~9V

2. 4-channel analog input: Precision is 12 bits, default is 4-20mA analog input
(customization required):
1) Current signal input: 4~20mA.
2) Voltage signal input: 0~5V.
3) Voltage signal input: 0~10V.
4) Resistance impedance input: such as 0~10k or resistance type temperature
and humidity sensors, etc.

Both voltage and current are relative to GND.

5. DI/AI Function DescriptionUse the Vircom tool to connect the
device.

The gateway configures 10 parameters through the RS485 interface. Power on
the device and connect the -1O and +1O interfaces in RS485. Use VIRCOM software
to open the main interface device management and click the "[O Controller" button

directly.
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Figure 5 How to enter the 10O controller dialog box

Remote digital 10 control and analog acquisition X
-Cnmmummﬁon TCPIIP pmtoml . Information 1
1921681200  Port Protocol: |[MODBUSRTL ¥|  Connectand Search | -
~communication through RS485/RS232
~ZLANG0OO serial p
Firmware type: | Firmware Ver: I Modify |
Device addr: [ Parity: |None  ~|
Baud rate: |115200 «I Al1 Auto-report: |D (0~65535ms (0 is disable)
DI auto report type: IDisabh vl DO PowerOn: 0x |0 (eg. EO means last 3 on first 5 off)
Di auto report Time: | (5ms) 32bit DI count save: | i (0 to clear count)
Di report addr: O [o (secoisdisable)
Dl logical inversion: IO | DOholdbitsel: [~ " (DO1-D08)
Write DO no CMD return: [ Dl hold it for 2 seconds: L |
DI debounce for 50ms: r
~ Digital Output
Relay on: RL1 On | RL2 On ] RL3 On | RL4 On | RLS On | RLE On I RL7 On | RLB On |
Relay off RL1 Off | RL2 Of ] RL3 Off | RL4 off | RLS5 Off | RLG Off | RLT Off I RLB Off |
Currentrelay status: [~ RL1 ™ RL2 [~ RL3 ™ RL4 " RLS ™ RLG I~ RL7 ™ RL8
- Digital Input
QueryDI ||-m I bn I pi2 I b3 [ D4 I D5 " pis I o7 " b8
DI Count(16bit: DI |0 piz [0 Di3 [0 pi4f0 pis|0 Dis [0 or7 [0 oig[0
DI Count(32bity DI [0 piz [0 pi3 |0 D40 pis|0 pis|0 oiz [0 Dig[0
~ Allnput
Type: [6300¢ ~|[sv ~][sv ~|[sv 4 EY ~lla2oma ~ffazoma ~ffs2oma ~fl420ma -]
QueryAl |r Auto Al [0 Az [0 a3 [0 A4 [0 wis |0 6 [0 A7 [0 g [0
Al calibration (only supported by 6808): Calibration channel |1 .I Please connect the standard voltage 5 (V) to the voltage input point and the standard current
204 (MA)to the current input point in advance. Then click:  */ Cllbralion |
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Figure 6 10 Controller Dialog Box

Select the correct COM port and click "Open and Search" to communicate with
the device, without needing to choose the baud rate. If you have set the parity bit
before, please select the corresponding parity bit and then click "Open and Search".
After opening the COM port, obtain the device parameters through the software
Modbus RTU command.

Once the device parameters are obtained, they will be displayed in the dialog box.
You can then proceed to modify the parameters, read DI, read Al, and perform other

tests.

1.2 Modbus Register

Serial port supports Modbus RTU commands. Specific registers and address
ranges are as follows.:

Table 1. Modbus Register Summary

Function | Function Address range

code

01/02 Read DI 0~3

04 Read Al 0~3

04 Read Al high | 32~35
precision value

03 Read the basic | 63~67
parameters.

03 Read extended | 68~162
parameters

03 Read DI 16-bit count | 0~3

03 Resd DI  32-bit | 256~263
counting

06 Set parameters 63~67

06 Set the extended | 68~162
parameters

06 Set DI 16-bit count 0~3
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06 Set DI 32-bit counter | 256~263

16 Set multi DI 16-bit | 0~3
count

16 Set multi DI 32-bit | 256~263
count

16 Set the basic | 63~67
parameters.

16 Set the extended | 68~162
parameters

1.3 DI Instructions for use
Read DI using 01 instruction, address range 0~3, corresponding to DI1 to DI4.

The instruction format is as follows:

Byte count 1 I |1 1 1 1 1 1
Name Device | 01 | Starting Starting High Low | CRC | CRC
address address high | address low | length length | Tall Low

For example, the Modbus RTU command to read 4 DI is:
Send-> 01 01 00 00 00 04 3D C9
Return-> 01 01 01 01 90 48
When the DI input is at a low level (note that when the device supply voltage is
above 12V, a 5V voltage input is considered a low level), the corresponding bit
returns as 1, and the fourth byte in the return instruction is set to 0x01 indicating that

the first channel is in a closed (low level) state.

IO Controller Dialog Control Demonstration:

Digital Input
Ao I b ™ D2 ™ Di3 ™ Di4 [~ DI5 [ DI6 ™ pi7 [ D8

DI Count(16bit: DI | piz [0 piz [0 Di4f0 pis|0 pis|0 pir [0 pis|o

DI Count(32bity: DI |0 pi2 [0 piz|0 DI40 pis|0 pis|0 oi7 0 Dis|0

Figure 7 DI Read in 10 Controller Dialog Box

After Vircom successfully connects to the device, click "Query DI Status" to

check the status of the DI. When the DI is at a low level, the corresponding indicator
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light turns on, and the returned bit is 1. As shown in the figure, if DI4 is checked, it
indicates that DI4 is in a low level state.
Clicking the "Auto" checkbox allows for automatic querying of the DI status every 1

second and displays the result.

1.4 DI Instructions for counting usage

When the DI changes from high to low and back to high again, it counts as one
cycle. DI counting is divided into three types: 16-bit non-storage counting, 32-bit
non-storage counting, and 32-bit storage counting. Non-storage means it starts from
zero after a power-off, while storage will retain the count after a power failure. The
32-bit non-storage counting and 32-bit storage counting share the same register
location but are configured differently.

DI counting already includes debouncing processing, with a debouncing time of
10ms.

By using Modbus function code 03, reading register positions 0 to 3 will give
you the 16-bit non-storage count, with the data in big-endian format. By using
function code 03, reading positions 256 to 263 will allow you to read the 32-bit count,

also with the data in big-endian format.

Byte count 1 I |1 1 1 1 1 1
ey i VA | 03 | 4f Hb oMb | B4R b ME | K | K | CRC & | CRCAK
bk = {(i8 = i

For example, the Modbus RTU command to read the 16-bit count of DI4 is:
Send-> 0103 0003 00 01 74 Oa
Return-> 01 03 02 01 0a 39 d3

Modbus TCP command is::

Send-> 00 00 00 00 00 06 01 03 00 03 00 01
Return-> 00 00 00 00 00 05 01 03 02 01 Oa
Here, register 3 is read, and the returned data 01 Oa represents the value 266.
For example, the Modbus RTU instruction for reading a 32-bit count from DI4 is:
Send-> 01 03 01 06 00 02 25 F6
Return-> 01 03 04 00 00 01 14 fb ac
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Modbus TCP $&§4 A :
Send-> 00 00 00 00 00 06 01 03 01 06 00 02
Return-> 00 00 00 00 00 07 01 03 04 00 00 01 14
Here, 00 00 01 14 represents the number 276.

By using the "32-bit DI count save" function in the ZLVircom configuration
software, you can set the 32-bit counter to save or not save the count. If you want to
clear the saved data and start counting again, simply set the "32-bit DI count save"

function to 0 to reset the count.

1.5 DI Logical inversion

When the DI input is normally at a low level, the corresponding bit returns as 1.
The default DI input is high, with low level being active. If now it is required that the
DI input is active on high level, meaning the default bit is 1, and if a low level is
connected, then the bit is 0. In this case, the "DI Logic Inversion Function" can be
selected.

The DI inversion also affects DI counting, where DI counting increases by 1
when DI changes from 0 to 1, that is, when the high level becomes low level. If DI
logic is inverted, then it changes to counting when the low level becomes high level.

The method for setting DI logic inversion is as follows.
ZLANGOO0O serial parameters

Firmware type: [ Firmware Ver; Mod

Device addr: ’17 Parity: m

Baud rate: [115200 <]  AlMAuto-report [0 (0-65535ms (0is disable)

DI auto report type: m DO PowerOn: 0x ’07 (eg. EO means last 3 on first 5 off)
Di auto report Time: 0 (5ms) 32bitDicountsave: [0 ] (0todlear count)

el o 2 DOholdtime: [0 (sec,Ois disable)

Dilogical inversion: 0 jl DOholdbitsel: [ [~ [ [ [ (DO1-DO8)
Write DO no CMD return: [ D1 hold it for 2 seconds: ~

DI debounce for 50ms: I

Figure 8 DI Inversion Setting in the 10 Controller Dialog Box

1.6 Al Instructions for use

Using the Modbus 04 command to read the values from registers 0 to 3, you can
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obtain the values of AIl to Al4. The data is stored in big-endian format.

Byte count 1 I |1 1 1 1 1 1
Name Device | 04 | Starting Starting High Low CRC | CRC
address address high | address low | length length Tall | Low

For example, the Modbus RTU command to read the value of All is:
Send-> 01 04 00 00 00 01 31 ca
Return-> 01 04 02 01 82 38 cl

Modbus TCPThe instruction is:

Send-> 00 00 00 00 00 06 01 04 00 00 00 01
Return-> 00 00 00 00 00 05 01 04 02 01 82

The specific usage of the data 01 82 is related to the type of Al. Converting 01 82
to decimal gives Vin=386. The calculation formula for different Al types is as
follows:
® 5V: Actual voltage value = (Vin/ 1024)*5=1.8848;
® 10V: Actual voltage value = (Vin/ 1024)*10=3.7695;
® 4~20mA: Real current = (Ain/ 1024)*5/200*1000=9.4238;

Al Input

Type:  [6300¢ ~|lsv ~llsv ~|[sv ~|sv ~lfe2oma ~fazoma  ~[[a2oma vfa2oma 4]
I |r" Auto Al |0 A2 \0 AJS‘U Al4 \0 Alﬁlo MG{D A7 10 A8 IU

Al calibration (only supported by 6808): Calibration channel [4 j Please connect the standard voltage 5 (V) to the voltage input point and the standard current

10.204 (mA)to the currentinput point in advance. Then click

Figure 9 Al Read in the 10 Controller Dialog Box,

After Vircom successfully connects to the device, click "Query Al Status" to
check the Al values, or click "Auto" to query once per second. Before querying, you
need to select the model based on the one you purchased. After selecting the model,
the AI1~AI4 analog interface types will be automatically configured according to the
standard settings, allowing the real current values of the interface to be displayed in

the value dialog box.

1.7 Al High precision usage
The data acquisition gateway provides a more precise Al numerical calculation

method. Compared to ordinary precision, it does not automatically filter small
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fluctuations to 0 voltage, nor does it automatically set very small changes in values to
the voltage of the last acquisition. Therefore, it can more truly reflect the voltage
value, but there may be more noise.

To obtain the AI high-precision value, use the 04 function code to read the
contents of registers 32 to 35 (0x20 to 0x23). The data format is big-endian. This is a
value Vh with 12-bit effective precision.

The calculation for the input point current is:

Ii = (((Vh/1024) - 1.0) * (Vri) * 2.0) / 200

Where Vi (i=1~4) is the adjustment coefficient for each channel, defaulting to 1.0.
You can use the 03 function code to read registers starting at Ox4a to 0x51 (decimal
74 to 81) to obtain the corresponding float (float) type big-endian format data for V1
to V4. For example, the float data reading result for 1.063 is in the hexadecimal form
of 0x3F88 1062.

For example, to read the adjustment coefficient for Al:

Send -> 01 03 00 4a 00 02 e5 dd

Return -> 01 03 04 3f 80 00 00 {7 cf

Where 3f 80 00 00 represents 1.0.

Then read the Vh for the first channel:

Send -> 01 04 00 20 00 01 30 00

Return -> 01 04 02 07 c¢7 fa 92

Where 07 c¢7 represents 1991, and plugging this into the formula gives a voltage
of:

((((1991)/1024) - 1.0) * (1.0) * 2.0) = 1.8887.

The Vi adjustment coefficient is calibrated after leaving the factory, which can

ensure the accuracy of the product's calculated values.

1.8 DI Report voluntarily

ZLLAN6408 is a standard MODBUS device that operates in a
question-and-answer format. However, some users wish to receive feedback
immediately upon any change in DI input, which is the function of active reporting.

Here we introduce the active reporting feature of 6408. The settings are as shown in
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the figure, set "Enable DI Active Reporting" to 1 to activate the active reporting

function. The DI reporting address generally should not be the same as the device

address.

ZLANGE000 serial parameters

Firmware type: [—
Device addr: ’AT_‘
Baud rate: m
Dl auto report type: m
Dl auto report Time: ’07 (5ms)
DIl report addr: ﬁ

Figure 10 DI Active Reporting Settings

When the status of DI changes, after enabling active reporting for DI, the 05

command will be sent. The 05 command can achieve the function of triggering the

DO of another Modbus device by controlling the change of DI.

Byte count | 1 I |1 1 1 I |1 1
Name DI report | 05 | Starting Low starting | Ff or | 00 | CRC | CRC
address address high address 00 height | LOW

The example is as follows:
DI1 Become a high-level input
00 05 00 10 00 00 CD 2E
DI1 Become low-level input
00 05 00 10 ff 00 8C 2E
DI2 Become a high-level input
000500 1100009C 1E
DI2 Become low-level input
000500 11 ff00 DD EE
DI3 Become a high-level input
00 0500 12 00 00 6C 1E
DI3 Become low-level input
00 0500 12 ff00 2D EE
DI4 Become a high-level input
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00 0500 13 00 00 3D DE
DI4 Become low-level input

00 0500 13 ff00 7C 2E

When using ZLVircom for testing, the active reporting of DI will update the
current status value of DI. Active reporting will be sent to both 485-10 and 4G
simultaneously.

When the active reporting time is set to 0, active reporting is disabled. When set
to 1, it starts the active reporting of DI changes. When set to any other number, it will
report according to a scheduled interval. If set to an even number, it will report 8 DIs
every 15 instructions at regular intervals. If set to an odd number, it will enable
simultaneous reporting of DI and Al, refer to the later content of this chapter for
details. When set to n, where n is a non-zero even number, the reporting time for DI is
(n-1)*5 milliseconds. For example, if the first 4 DIs are short-circuited to GND and
the last 4 are left floating, sending DI active reporting:

Send -> 01 OF 00 10 00 04 01 OF bf 51

With the new version of Vircom, direct configuration is possible and does not
require odd/even settings.

ZLANGOOO serial parameters
Firmware type:

Device addr:
Baud rate:
Dl auto report type:

Dl auto report Time:

Dl report addr: Di+Al
Dl
Dl logical inversion: 0 _'J

* For firmware versions below V28, the active reporting time for DI is X
multiplied by 5ms. For example, if X is 200, then the reporting time is 1000ms. For
firmware versions V28 and above, if the active reporting time for DI is greater than

100, such as 108, then the reporting is (108-100) seconds.
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1.9 AI Report voluntarily

The active reporting function of Al allows the collected analog data to be
automatically sent to the host computer. This method does not require the host
computer to perform Modbus instruction queries, which is very useful for network
analog monitoring based on the Internet.

The reporting time for analog data can be set, with the time interval ranging from
0 to 65535, in milliseconds. If set to 0, it indicates that active reporting is not enabled.

This can be directly set in the 10 controller dialog box.

Firmware Ver:
Parity None LJ

Al1 Auto-report: 100 0~65535ms (0 is disable)

DO PowerOn: 0x |0 (eg. EO means last 3 on first 5 off)

Figure 11 Set Al active reporting time in the 10 controller dialog box
The Al-initiated command is:
® When converting the protocol to Modbus RTU: 01 04 08 H1 L1 H2 L2 H3
L3 H4 L4 C1 C2.
® When converting the protocol to Modbus TCP: : 00 00 00 00 00 0B 01 04 08
H1 L1 H2 L2 H3 L3 H4 L4
Here, H1 L1 represents the collection amount of A1, H2 L2 represents the collection
amount of A2, and so on, in big-endian format. C1, C2 are CRCs.
Before Al proactively reports, if there is a device parameter search, Al proactive
reporting will be paused for 5 seconds, which can prevent conflicts between Al

proactive reporting and parameter search.
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1.10 DI and AI upload simultaneously.
Firmware Ver.

ZLANGOO0O serial parameters

Firmware type: {7

Device addr: 1 Parity: INone Rd|

Baud rate: W Al1 Auto-report: 100 (0~65535ms (0 is disable)

DI auto report type: [DI+AJ _vJ DO PowerOn: 0x |0i (eg. E0O means last 3 on first 5 off)
Di auto report Time: 201 (5ms) 32bitDicountsave: [0 | (0to clear count)

Dl report addr: DO hold time: ol (sec, 0 is disable)

0
Dilogical inversion: 0 z DOholdbitsel: [~~~ [ [~ (DO1-DO8)

Write DO no CMD return: [~ DI hold it for 2 seconds: r
DI debounce for 50ms: I

Figure 12: Simultaneous active reporting settings for DI and Al
In the software, when the DI active reporting setting is enabled and set to a value

greater than 1 (2 to 255), the reporting period for Al and DI is calculated by
subtracting 1 from the set value and then multiplying by 5. For example, if the setting
is 201, the reporting period would be (201-1)*5=1000m:s.

*For versions V28 and above, when the active reporting time is greater than 100,

such as 108, the reporting is (108-100) seconds.*

This function allows the current values of both Al (Analog Input) and DI (Digital
Input) to be reported simultaneously. The Modbus RTU format for the transmission is
as follows:

00 04 0A 03 01 00 00 00 00 00 00 00 08 2f a5

The first 00 is set for the DI reporting address, using function code 04 to report
four Al registers and four DI data. The 03 01 indicates the data from AIl, 08
represents the status of four DI channels, and the 08 signifies that the fourth channel
is active.

When Al and DI are reported simultaneously, both Al data and DI data can be
seen at the same time on the IO controller interface, without needing to click "Auto"
to query the data. When Al and DI actively report, the data will be sent to both -10,
+10, and 4G simultaneously.

Before DI and Al actively report, if there is a device parameter search, DI and Al

active reporting will be paused for 5 seconds to avoid conflicts between active
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reporting and parameter searching.

1.11 DI trigger level hold for 2 seconds function

The V30 start version of ZLAN6408 supports the function of maintaining the DI
trigger level for 2 seconds after it disappears, meaning that even if the DI state has
already become 0 after the trigger DI is 1, it will still keep the 1 for another 2 seconds.
For example, if the trigger DI is 0.5 seconds, the actual time the DI state is read as 1

will be 2.5 seconds (0.5 seconds plus 2 seconds)

DO hold time: 0l (sec, 0 is disable)
DOholdbitsel: [~ [~ [~ (DO1-DO08)
DI hold it for 2 seconds: B

DI debounce for 50ms: I

Figure 13 DI hold for 2 seconds function

6. 4G configuration methods

The gateway can be configured through the serial port.

6.1 Serial AT commands

Download the ZLVircom configuration tool, which can configure the data
acquisition gateway via the serial port.

Connect the USB to RS485 cable to the RS485 -4G and +4G interfaces of the
data acquisition gateway, and power on the gateway. Open ZLVircom (hereinafter
referred to as the configuration tool), and enter the main interface of the configuration
tool as shown in Figure 14.

Click on Device Management, select Serial Port Search, as shown in Figure 15,
which will bring up the Serial Port Parameter Selection interface, as shown in Figure
16. Select the serial port, which in this case is COMI15, with a baud rate of 115200.
The 115200 is the factory default setting, but if the user has previously set the
gateway to a different baud rate (such as 9600), it can still be searched for.
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¥ir Virtual Serial & Device Management - VirCom s | X

Manage(M) Config(C) View(V) Help(H)

Information

[2024-12-31,11-37-04] COM1 Create ok! ~
[2024-12-31,11:37-03] Listen at port 4196 OK.

Figure 14 Main Interface of the Configuration Tool

X

Device Management

L. [T [Name [ty [i[DevIP loc.| DestiP  |WorkM.. | TCP...| Virtual... | Vircom ... [DeviD [ T.. |R..
1 [S. DEV000O1 192.168.1.2.. 502 192.168.1.3 UDP UDP Haven'.. Notlink.. 9277FD63 0 |

Figure 15 Serial Port Search Interface
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Search With Serial Port

cov: | -]

Band rate: |AII Baud Rate j

Data bits: |8 _v_l
Parity: |Nnne j
Stop bits |1 ~

Back I Advanced‘

pet

Figure 16 Serial Port Parameter Settings

After powering on, wait for 15 to 20 seconds until the dialing light starts to blink,

then select and click on the "Search" serial port. At this point, the configuration tool

will attempt to communicate with the device. If successful, it will enter the ConfTool

interface. As shown in the following figure 17:
«w 4G Config Tools

a [ Step 1: select 1. At command mode, or 2. Firmware Information:

upgrade/configuration file download mode. including JSON configuration
CON: COMB -

Baudrate: 9600 h

Databits: a =
Parity: m

Firmware update/cfg mode

Step 2: in at command mode, if you need to modify parameters, please log in first
Login key: 666666

Step 3: main parameters of at instruction mode

Baudrate: o
Dest. IP/Name:

Dest. Port:

Device ID:

Protocol: -

Clear |
|

|1L+VER',-’

l Nair I fdv. meter e Det Lo > | Status
Config

Login

Figure 17 ConfTool Interface

Send AT CMD | |

Not login
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Click to enter AT command mode, the configuration tool will attempt to
communicate with the device. If communication is successful, the AT command
return information will be displayed on the right side, and the configuration mode

will show that it has entered configuration mode, as shown in the figure below 18:

Figure 18 enter the configuration mode interface
The default login password is 666666, and before clicking "Login", the
parameters are read-only and cannot be set or modified. After clicking the "Login
button":
You can see that after logging in, the login status changes to "Logged in", as

shown in Figure 19.

«n 4G Config Tools X
Step 1: select 1. At command mode, or 2. Firmware Information:
upgrade/configuration file download mode, including JSON configuration +ZL_MODE: 0

+HEARTIME: 0

COM: COMe A +HEARTDAT:
+DATAB: 8 t

Baudrate: 9600 - +CHECKE: N '
+EN_ENROL: 0

Databits: ] = +ENROL -

: +APHNN:
Parity N - +4PN_USERNAME -

+APN_PASSWORD : !
+MQTT_USERNANE:
e +MQTT_PASSWD: t
+MQTT_CLIENT: |
+MQTT_SUBSCRIBE_TOPIC: mattsub

HMQTT_SUBSCRIBE QOS: 1
+MQTT_PUBLISH_TOPIC: device/zlan/ds

Step 2: in at command mode, if you need to modify parameters, please log in first

: wrf/updata

Login key: ALl MTT PUELISH 0s: |
+MQTT_KEEPALIVE: 60 |
AMQTT_WILL_TOPIC: |
+MQTT_WILL_MESSAGE
+I_RMT_MAG: 1 |
+Z_RMT_IP: www. p2p—zlan. com 1

Step 3: main parameters of at instruction mode +Z_RMT_PORT: 4195

Deviee ID: | +IL_DATA_STORAGE_EN: 0
Baudrate: ?v |

Dest. IP/Name:
Dest. Port:

Protocol: TCP Client Clear |
|
|ZL+VER? Send AT CND | |

Get Fara:neter| Set Main Param.| Adv. Parameter‘ Save Def. Load Def. I Crotne

Config Entered Config

1

Figure 19 Login Interface
The main parameters of the AT command mode include baud rate, destination IP,
destination port, and protocol. The protocol supports either TCP or UDP. After
modifying the corresponding parameters, clicking "Set Parameters" will apply the

new settings to the device, and the device will return the successfully set parameters,
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as shown in Figure 20.

o 4G Conf

Step l: select 1. At command mode. or 2. Firmware Information:
upgrade/configuration file download mode, including JSON configuration +ZL_MODE: 0
+HEARTIME: 0
COM: COMe - +HEARTDAT:
+DATAB: 8 t
Baudrate: 9600 - +CHECKE: N |
+EN_ENROL: 0
Databits: ] = +ENROL -
Pars +APHNN:
ALily N - +APN_USERNAME : !
+APN_PASSWORD: |
AMQTT_USERNAME:
2 T +MQTT_PASSWD: t
| +MQTT_CLIENT: |

SCRIBE_TOPIC: mqttsub

. Device Manager X |SCRIBE_QOS: 1
Step 2: in at command mode, LISH_TOFIC: device/zlan/ds
Login key: 666666 o :
Set successfully! You need to close this configuration dialog box. After %E?ﬁ%ogul |
! the device program is restarted automatically, the new parameters will L_TOP 1c: |
) T take effect. L_MESSAGE
§:1

L www, p2p—zlan. com
Step 3: main parameters of a RT: 4195

STORAGE_EN: D
Baudrate: l_l—lﬁlﬁ_ |
Dest. IP/Name: | — |
Dest. Port: ,— [
Protocol: [WE Clear i
Jrosmmis ]

Get Farameter| Set Main Param.| Adv. Parameterl Save Def. Load Def. I Status

Config Entered Config

Login Login

Figure 20 Set parameters

The "Get Parameters" button can obtain the current parameters of the device.

This is achieved by sending AT commands to retrieve the parameters, and the data

returned by the AT commands is listed on the right. For more information on AT

commands, refer to other sections of this article. Since "Open" successfully triggers

the "Get Parameters" command automatically, it is generally unnecessary to click the

"Get Parameters" button.

Clicking the "Advanced Parameters" button will display the advanced parameters

box as shown in Figure 21. Commonly used parameters are:

A o

Heartbeat interval: The heartbeat packet interval can be set to 15 seconds.
Heartbeat content: Set the content of the heartbeat packet.

Serial port data bits

Serial port parity bit

Enable registration packet: Whether to enable the registration packet.

Registration packet content: The content of the registration packet sent after
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connecting to the server.
7.  APN: The access point name of the APN.
8. APN username

9. APN password

10. MQTT parameters: Parameters used to set up access to the MQTT server.

11. Device remote management: Used for devices with remote management features

to access the remote server.

After selecting the parameters, click the "Apply Advanced Parameters" button,

and observe the information bar on the right to check if the settings information

returned by the device matches the information entered, as shown in Figure 22.

i Advanced Parameters it
L Work Parameters MQTT Paramters |
Work Type: ITransparent - MATT version: [v3.1.1 =l
4 | DNS Server IP: l User Name: |
1 Heart Beat Interval !Disable -I Key: |
Heart Beat Content: I I ASCIT Client ID: I
Serial Data Bits: Ig v ; :
Subscribe Topic jmttsub
Serial Parity: lN hd
Subscribe Q0S: |1
Stop Bits: I v ‘ﬂ
i Login Key: iﬁﬁﬁﬁﬁﬁ Publish Topic: |dervices z1an/ dswrf /updata
} Enable Register Pkt: Disable - Publish Q0S II -
Regsiter Pkt Content: | [~ ASCII Keep &live Time 60
APN: [ Enable Will [0~
APH UserName: | i )
T Last-will Topic Topic I
APN Key: |
H - Last-will Message I
Enable P2P: Disable i |
] No Data Restart: |1500 Min(0 disable) ~Remote Device Manage
I [~ Enable Off-line Storage [v Enable Remote Device Nanage
Server IF/DNS: [www.p2p-zlan.com

Cancel Get Defaultl

Figure 21 Advanced Parameters

Server TCP Port: 4195 ]
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«w 4G Config Tools

Step 1: select 1. At command mode, or 2. Firmware
upgrade/configuration file download mode. including JSON configuration

CON: coms -
Baudrate: 9600 h
Databits: [9—3
Parity: m

Step 2: in at command mode, if you need to modify parameters, please log in first

GH6666

Login key:

Step 3: main parameters of at instruction mode

Device ID:

Baudrate: m
Dest. IP/Name: ['7
Dest. Port: ,7
Protocol: m

Save Def.

Get Farameterl Set Main Param. I

Information:

+IL_WODE. 0
+HEARTINE: O

+HEARTDAT:

+DATAB: 8

+CHECKE: N

+EN_ENROL: 0

+ENROL :

+APNN:

+APN_USERNAME:
+APN_PASSWORD:
+MQTT_USERNAME :
+MQTT_PASSWD:

+NQTT_CLIENT:
+MQTT_SUBSCRIBE_TOPIC: mgttsub
+MQTT_SUBSCRIBE_QOS: 1
4MQTT_PUBLISH_TOPIC: device/zlan/ds
wrf/updata
+MQTT_PUBLISH_QOS: 1
+MQTT_KEEPALIVE: 60
HMQTT_WILL_TOPIC:
+MQTT_WILL MESSAGE:
+I_FMT_NAG: 1

+Z_EMT_IP: www. p2p-zlan. com
+I”RMT_PORT: 4195
+IL_DATA_STORAGE_EN: 0

X

Clear |
|

Load Def. |

|1L+VER'?

Status

Config Entered Config
Login Login

Figure 22 Set advanced parameters and return information

6.2 Firmware/Configuration File Mode

Send AT CMD | |

After entering the ConfTool interface, click the Firmware/Configuration File

mode button as shown in Figure 23.
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«w 4G Config Tools

X

Step 1: select 1. At command mode, or 2. Firmware Information:

upgrade/configuration file download mode. including JSON configuration
COM: CoMe -

Baudrate: 115200 ar
Databits: m
Parity: ] T

I Firmware update/cfg mode I

Step 2: in at command mode, if you need to modify parameters, please log in first
Login key: 666666

Step 3: main parameters of at instruction mode

Baudrate: o
Dest. IP/Name:

Dest. Port:
Protocol: -

Device ID:

Clear |
|

|ZL+VER'?

| | _ ; l Status
Config

Login

Figure 23 Configuration Interface

Navigate to the firmware/configuration file interface,

Send AT CMD | |

Not login

first create a local

configuration webpage root directory to store the configuration files. If MQTT

transmission is needed, then click on MQTT configuration to input the information

for connecting to the MQTT server. After setting up, click to save the MQTT

configuration.
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X

Webpage&code download tool

[causersjudnDesktopwed |v| |
Special configs:
Config file source: IReadfram local directory El
Modbus dg_l IMQTT d’g.l |JSON cl’g.l Reg packet] Cmd mangei HTTP ug_l Param nlel Clear local dir. |

" Code file download mode

Select code file:
=115

C:Mirmware.bin

K * Download through serial port

Device IP address or domain: | 1921681200 Serial port com1 =

Download port (Don't modify): | 1092 Baud Rate: |115200 vl
DeviD: | Bind ID

 Download through the n f

Flash size: 256 = KB
Please close any other configuration window before downloading.

Download | |

Figure 24 Web Configuration Page
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- MQTT settings *

Port for MQTT (only supported by XX12 series): |1 vl

=

MQIT server IF; I

{
3 MIT server port: I1333
L User name:
i
Key: |
)
b TRIT ID(Unique): |mqtticl29734 [~ Add device ID at the end |
©  Subscribe Topicl: Imqttsub

Subscribe Topic2: |

Subscribe Topic3: I

Publish Topic: Imqttsub 7 Add device ID at the end

-MQTT+ILS Certificate information

] The certificate is of X.509 type. Please place three certificate files in the
file download directory and download them together with the mqgtt.txt file to the
device’ = internal system.

Only fill in the file name and extension, do not write the directory name. Support
certificate bidirectional authentication. Only supported in the XX12 series.

C4 certificate file name (including extension): |

Client certificate file name;

i Client private key file name: I
Name of issuing authority (CN): I

Advanced Save Delete I Cancel

Figure 25 MQTT Configuration Interface
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JSON To Modbus RTU Settings X

~Config and Options
Select port (only supported by ¥X12 series): |1 ,] [” Time sharing collection for each port

Time zone: |"'3.0 'l [” The kevword name is Unicode encoding

L
i

1. Data transmit interval to |1000 (ms, range: 100 — 31718940, max 8 Bhouwrs, 0 is no send)
2

[7 Enable short link, when time come start link, then wait I ms for establish TCP connection

£ Then send data, then after 1s close connection. [ Upload according to NTP time.
[ 2 Select the cloud platform to access: |N-me ,I I
)
| 3. The Uplayer Protocol of JSON: W |EI
E GET/FOST UBL(not include the ahead “http://") I
g The Variable Name of the POST(No need for pure json): | |
{4 Add prefix to upload datafe.g 01 02): | Format: I!{EX "I
]
i Reg packet (sent when connecting to server): | I
b
B After |1 times of upload, serial send data: | Condition(Def. empty): |
: Design timing send serial command table(support transparent transmission when WO JSON): Timing Send
:] z __________________ "1

6. Add or Remove Modbus Registers: | JSON Upload | JSON Download Eemove All
E i I}
b 7 Click to save JSON settings and display the results: Save JSON

8. Export/Inpert cenfie File. Upload Export Upload Import | Download Export| Download Import

Figure 26 JSON Configuration Interface
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Webpage&code download tool X

& Direct download mode
Configuration save location

C:Wsers\judy\Desktopweb j J
Special configs:

Config file source: IRead from local directory _v_l

Modbus cfg_l MOTchg_l JSON cfg| Reg packet Cmcmangel HTTP cfg. Paramﬂiel Clear local dir |

" Code file download mode
Select code file

C:\firmware.bin ;] '

€ Dt 4 hither * Download through serial port
Device IP address or domain: [19; e Serial port COM1 -

Download port (Don't modify): | 1092 Baud Rate: 115200 =
DeviD: | Bind ID

Please close any other configuration window before downloading.

Download

Flash size: 956 = KB

Figure 27 Download Interface

7. Configuration and usage instructions

7.1. Basic parameter settings

Refer to section 6.1 serial AT commands, after entering AI command mode, you
can configure parameters such as the gateway's baud rate, IP address, and port. After

configuration, click to set the main parameters.

7.2. MODBUS RTU Convert to JSON configuration

7.2.1. Software configuration
Refer to section 6.2 firmware/configuration file mode, after entering the
ConfTool interface, click the firmware/configuration file mode button, then click

JSON configuration to enter the configuration page.
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JSON To Modbus RTU Settings X

~Config and Options-
Select port (only supported by XX12 series): m [” Time sharing collection for each port

Time zone: |"'3.0 "l [” The kevword name is Unicode encoding
1
p]
. 1. Data transmit interval to [ (ms, range: 100 — 31718940, max 8 Bhours, 0 is no send)

[~ Enable short link, when time come start link, then wait I ms for establish TCP connection

1 Then send data, then after 1s close connection. [ Upload according to NTP time.

[ 2 Select the cloud platform to access: |Fme ,! I
3. The Uplayer Frotocol of JSON: W |I:|

]

¢ GET/POST VRL(not include the shesd “http://") |

-; The Variable Name of the POST(No need for pure json): |

{4 Add prefix to upload datafe.g 01 02): | Format: m

! Reg packet (sent when connecting to server): | I

1 5 After |1 times of upload, serial send data: Condition(Def. empty): |

Design timing send serial command table(support transparent transmission when NO JS0N): Timing Send

6. Add or Remove Modbus Registers: EJSDH Uploadqg' JSON Download Remove All

b 7 Click to save JSON settings and display the results: Save JSON

8. Export/Import confiz file Upload Export Upload Import | Download Export| Download Import

Figure 28 JSON Configuration

As shown in the above figure, several important parameters are introduced as
follows:
Server time for sending data: The default interval at which JSON data is sent to

the server, measured in milliseconds.
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Add or delete Modbus registers: Click on JSON upload/download to configure
the JSON upload/download parameters, click on delete all to remove all configured
JSON parameters.

Save JSON settings: Click to save the JSON settings and display the results.

Upload import/export: Export the JSON upload configuration to a CSV file or

import a CSV file.
Clicking on JSON upload allows you to enter the JSON configuration page.
Add JSON Node X
Following is the [L th dealgn of Pagiater: Tt hut baenadded: [

JSON node dats type: (¢ Object data(Default value, including this node and later ones with { }, need Input JSON keyword)
Other Data source

" Array datalincluding data by [ ], witheut JSON keyword)

Current Time Format: |2024-12-31 13:20:48 =]
Corresponding JSON Keyword: Data source: |Modbus RTU > Fixed String: [~ ¥o quotation
Modbus RTV Settings 645/698 Protocol
- Slave Address: [‘ﬂ—‘ an ] - B45/698 Version: (o7 Versio v - Read FE numbers: |0 ¥ |

- Devige ID(6B): |00000000000L

— Modbus Function Code: m = Port: [°02 = Write FE nunbers: m
— Data type: 9410 - : otal positiv ~
- Ragister Address: 0 ats type 698 Data type: |Total positiv x|

= Keep invalid O [ 1 - 698 Client Addr(CA): 0
LRDats Gt 2 L‘ Bytes. 4 Bytes order: Big Endian (Al v | (big-endin 4 bytes: Data ABCD, low address store 2 bytes AB)
2 Decimal point places i] v | digit After get as intenger left shift the decimal point. Embeded JSON Related
3. Enable shift and scale: | Subtract integer: |0 then divide float: |! g r nt . | t | j
4. Data format: Unsigned int  ¥|  Bool value st postion bit: [1 -] Design and View

5. Add unit name to rear: Eotar Next | Del and Next |

6. Add quotation to data: [

Exit Design 1

7. Tha Pariod batwesn tro K0 owdz | (ms) minimum 10. 100ms for 9600bps, and 500ms for 2400bps.
‘ Save and Exit ICencel and Exitl |
If timeout wait more: [0 (ms), before send next command. Set 0 to disable this function. |

8. Transmit data to server when data changes m
9. If R5465 device offline, set special value: | Special value type: , special value: |0 .Set data to 1 if online: [

10. Ensble overrun alarm: [, minimum normal value: |7 maximum normal value: [

Figure 29 JSON upload

As shown in the above figure, several important parameters are introduced as
follows:

1. The following image is the 3.2.4th JSON keyword: Here, "3.2.4" indicates the
order of the current design interface's JSON keyword.

2. Already added: If checked, it means that the item has been added. When viewing
the configured information, a check mark will appear, indicating that it is in the
editing state. If unchecked, it is in the adding state.

3. Corresponding JSON keyword: The name of this JSON node.
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4. Data source: Select the source of the JSON data.

a)

b)

d)

Modbus RTU: For example, in the form of addrv:123.45, it indicates that the
data comes from a certain Modbus RTU table and is collected through a
serial port. The left half of the diagram is all about designing parameters
related to Modbus RTU.

Fixed String: For example, in the form of DevName:"MyDev", enter MyDev
in the fixed string on the right, and the JSON name is DevName, so that a
JSON node for the fixed string can be generated.

Device ID: If the JSON node name is DevID, then the string to be uploaded
is DevID:"285301020304", where "285301020304" is the device's MAC
address or unique identifier.

Current Time: If the JSON node name is ColletTime, then the string to be
uploaded is ColletTime:"2019-05-13 22:23:31". The time is obtained by the
system through the NTP protocol.

Nested JSON: If the node name is Alarm, then the format it uploads has the
form of Alarm: {temp1:"25.1" temp2:"26.2"}, that is, the content of Alarm is
still a JSON collection.

5. Modbus Related settings

a)
b)
©)
d)
e)

g)
h)

From station address: Modbus table address.

Modbus function code: Currently supports function codes 01, 02, 03, and 04.
Register address: Corresponds to 0 here.

Data length: Corresponds to 2 bytes here.

Start translation and scaling: You can perform subtraction and division
operations on the acquired value.

Data format: Corresponds to floating point (because translation and scaling
are enabled, the 2 bytes must also be set to floating point).

Decimal places to retain: Retain 2 here.

Serial polling time: Set to 200ms here. This refers to the interval between
polling this register and the next, not the polling interval for this instruction.
Offline setting of special values: When the serial port does not return data,

set the data to a special value such as -9999.Modbus
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6. Fixed string: When the source selection is set to a fixed string, you can input the
string content.
7. Button

a) Nested JSON: When the current node source is selected as "Nested JSON"
type, you must click this button to enter the design of nested JSON. If the
current node is "2.", it will enter the design of node "2.1".

b) Go back one level: If the current node is at the Nth level of nesting, clicking
this button will return to the design of the N-1th level node, and stay on a
newly added node at the N-1th level.

c) Design the next one: After clicking, it will enter the next JSON node locally.
If there is no next node designed before, the "already added" check will be
cleared, indicating that it is in a new node.

d) Save design: Complete the design, and when on the last design node
interface, click "Save design". After that, return to the main interface, and
then click "Save JSON configuration" to save.

e) Cancel design: Cancel all current designs. If you are viewing design content,
you can click this button to exit.

7.2.2. Excel-style editing
JSON parameters can also be configured in a CSV table. Below is an example of

a CSV table. When there is already a CSV template, you only need to edit the

parameters that need to be changed, such as the Modbus register column.

A B C D E 7 G H I ] K L M N (e} E e]
NO. 1JSON KeyWcData SourcString Modbus SleModbus FurModbus Reg645 ID 645 Type " Data Len 4 Bytes O1Data Form:Position cDecimal PcUnit With QutatQuery ‘
Modbus RTU 1 0 ID:000000C 00009410 2 0 Unsigned i

o

0
1 ID:000000(00003410 2 5! i 0 o
2 1D:000000¢00003410 2 0 Unsigned i 0 0
3 ID:000000¢ 00003410 2 0 0

Modbus RTU
Modbus RTU
Modbus RTU

N oo w N
R
@ W
oW w
cocoo

Figure 30 CSV Table

After editing, click on the "Import Configuration" button above, select the edited
CSV file, then click "Import". After the import is complete, click "Save JSON
Settings". It is generally recommended to modify based on an existing template.
Alternatively, configure a set of parameters in the vircom configuration software first,

then export them. Make copies and modifications based on the exported CSV table.
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1

E.

. Select the o

. The Upla:,-er

. After [l

Data transait interval te II[IJIJ Ims, range: 100D = 31718940, max B. Bhours,0 is ne send)
[T Enable short link, when time come start link, then wait | ms for establizsh TCP comnnection

Then send data. then after Is close commection. [~ Upload according to NIF time.

- X

(s |- ﬂ « @ cr EBv

GET/POST URL

The Variable

. hdd prefix t 3

Reg packet (

Design timin

< wil

' JSOM.csv
. Add or Remow L I | save l

@:  |BIN Files (".csv) ~ = I
Click to saw il

Export/Inport config file. Upload Export || Upload Import | Jownload Export] Dewnload Import

7.3.

Figure 31 CSV Import

Server Transparent Transmission Test

Assuming the following network structure as shown in the diagram, 6408 is

configured to connect to the server at IP address *** #** ¥ *¥* on port ***, Please

configure using the methods described in the "Configuration Method" section. After

configuration, upon rebooting, it will take 20 to 40 seconds to connect to the server.
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TP: 116. 226. 72. 135 DestTP:116. 226. 72. 136
Port: 4196 DestPort:4196

Sorver Client

Figure 32 Networking Structure Diagram

We are running the TCP tool SocketDIgTest on our server.

(http://www.zlmcu.com/document/tcp_debug_tools.html) -
=} TCP&UDP Testing tool = O X
Communication settings Receive Receive buffer size: | 2000 Bytes

- | Work mode: ITCP Server vI
Local port: ‘4197 0 for any

r

1 | Dest IP: 192.168.1.200

Dest port: 4196

Group IP: 230.90 .76

M ¥ Auto-Reconnect | gengd window(use ctrl+enter to input enter char(0x0d,0x0a);\r for 0x0d, \n for 0x0a)
Receive settings
[~ Recevie as Hex
| I receive tao file ‘
Clear window 4|
Send settings Information [ close information report. Clear Info.

[ Send as Hex (format 01 02)

™ Send every |100 ms !

[ Start sending after recv

Send receive mode 1

: Local IP: [192.168.1.118 Advance | TXD Bytes: |0 RXD Bytes: |p Recv Data Times: Io Reset cnt

L S

Figure 33 Server-side tools
Select the local port as 4196 (note that if you are running the ZLVircom tool, you
will need to switch to a different port), then click the "Open" button. Once the 6408
device connects to the server, it will display the message "The NO... is accepted!".
Now connect the -4G,+4G serial port of the 6408 device to a USB to 485 serial
port cable, and open the serial port debugging tool

(http://www.zlmcu.com/document/com_debug_tools.html), and open the correct


http://www.zlmcu.com/document/tcp_debug_tools.html
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COM port.

When the serial port sends data, the server will reply with corresponding data,

and similarly, the device will receive the message from the server through the serial

port and output it. This demonstrates the two-way communication from serial to 4G

network, as shown in the figure 34 below:

% serial debug tool

Serial setting

COM number: lCOM1 -|
Baud rate(or manual input):
Data bits: |8 vl
Stop bits: [1 -
Flow control: |None 'l
Parity: |None vI
1— %inR0 |

Receive setting

[~ Hexdisplay

I receive wnd size |1000
1 Clear receive |

I ~Sendsetting
[~ Send as Hex

[~ Send with timer
Timer |80 (ms)
[~ Send received frame

Frame rear char Ox |00

[~ Send after receive frame

g e e

[ Load auto-send-cmd-file

Send window(use ctri+enter to input enter char(0x0d,0x0a);\r for 0x0d, \n for 0x0a)

Send

Interval of send - ack: [ (ms) Average: |0 (ms) CountTX: |0 RX: [p Resetent

Figure 34 Serial Port Debugging Tool for Devices

7.4. Modbus Protocol conversion test

The configuration parameters are basically the same as the transparent

transmission test without protocol, just change the conversion protocol to MODBUS

protocol.
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—
Advanced Parameters X
L Work Parameters MQTT Paramters |
York Type: Transparent MQIT version: [v3. 1.1 |
4 DNS Server IP: User Name: |
4 Heart Beat Interval Key: |
Heart Beat Content: Client ID: I
Serial Data Bits: ; :
Subscribe Topic |mqttsub
Serial Parity:
1 Subscribe QOS: |1 ]
i Stop Bits: ud
i Login Key: |666666 Publish Tepic: |device/zlan/ dswrf/updata
b Enable Register Pkt: Disable hd Publish QOS |1 vl

Regsiter Pkt Content: | [~ ASCII Keep Alive Time |ﬁﬂ

APN: [ Enable Will [0 =]
APN UserName: |

APN Key: |

Last-will Topic Topic I

t : Last-will Message I
Enable P2P: Disable v

] No Data Restart: |1500 Min(0 disable} ~Remote Device Manage

P [~ Enable Off-line Storage [¥ Enahle Remote Device Manage

Server IF/DNS: [www.pZp-zlan. com
Server ICP Port: (4195 |

Set Cancel Get Default |

Figure 35 Modbus Protocol Conversion Settings

It can achieve the conversion of serial MODBUS RTU protocol to network
MODBUS TCP protocol, and convert network MODBUS TCP protocol to serial
MODBUS RTU protocol.

P L RR b T T L #oleme sl drang vl
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Er 0 03 07 00 05 00 00 09 00 00 00 Oa
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ot 2 0 for sy szm =]
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JeP:  [EUELIE o |
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Figure 36 Modbus Protocol Conversion Test
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7.5. MQTT Protocol testing

This test is for connecting to Alibaba Cloud. Create a new subscription topic

named zlan_test and a publication topic named zlan 1 on Alibaba Cloud, as shown in

Figure 37. First, enter the IP and port configuration of the MQTT server, save the

parameters as shown in Figure 38. Then, on the advanced parameters page, fill in the

MQTT ID, username, password, including the subscription and publication topics,

and the keep-alive time, as shown in Figure 39. Make sure to select the working mode

as MQTT mode.

Il
il

8. Topic

fa1WSVHIXkDh/S{deviceName}/user/zlan_test

SaTWEVHIXKDh/ % {deviceName}/user/zlan_1

j= 4 Config Tools

Step 1. select 1. At command mode, or 2. Firmware
upgrade/configuration file download mode, including JSON configuration

COM: COMa -
Baudrate:  [116200  +|
Databits: m
Parity: m

Step 2: in at command mode, if you need to modify parameters, please log in first

666666

Step 3: main parameters of at instruction mode

Login key:

EaiAears: eI R Device ID: |284052651758

Dest. IP/Name: Im

Dest. Port: 1883

Protocol: ﬁmﬂ

Get Paramet:r‘ Set Main Pazam.‘ Adv, Parameterl Save Def. Load Def. l

field strength:0 temperature:0 |ID:865074052651758 Hardware Ver:LASE,Software Ver:V2.47

h
g

Figu_r(_e_3_7 A_d_(ﬂng_a 'I_'_h_eme to Alibaba Cloud

Information:

+BAUD: 115200 ~
+PIPADD:

+PPORT: 0

+PROTOCOL : TCP '
+IL_MODE: 0 |
HHEARTINE: O

+HEARTDAT:

+DATAR: 8

+CHECKB: N L
+EN_ENROL: 0 |
+ENROL :

+APNN: f
+APN_USERNAME : 1
+APN_PASSWORD:

HIQTT_USERNAME:

HIQTT_PASSYD:

+MQTT_CLIENT:

HIQTT_SUBSCRIBE_TOPIC: mgttsub
HIQTT_SUBSCRIBE_QOS: 1 |
+MQTT_PUBLISH_TOPIC: device/zlan/ds
wrf/updata |
HIQTT_PUBLISH_QOS: 1 1
HIQTT_KEEPALIVE: 60 1
+MQTT_WILL_TOPIC:
MQTT_WILL WESSAGE:
+I_RMT_MAG: 1
+Z_RMT_IP:vwww. p2p-zlan. com
+I_RMT_PORT: 4195
+1L_DATA_STORAGE_EN: 0 I

v

Clear I
I

|ZL+VER? Send AT CID | |
Status
Config Entered Config

Login Login

Figure 38 Alibaba Cloud IP and Port
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—
Advanced Parameters

L

Work Parameters
Work Type:

DNS Server IP:

Heart Beat Interval
Heart Beat Content:

Serial Data Bits:

Serial Parity:
Stop Bits:
Login Key:

Enable Register Pkt:
Regsziter Pkt Content:

APN:

APN UserName:
APN Key:
Enable P2P:

No Data Restart:

Dizable A

[ ™ ASCII
IS -
L
—
T
Disable hd
[ I oascx
———
—
———

Disable -

|1500 Min(0 disable}

[~ Enable Off-line Storage

Set Cancel

X

MQTT Paramters
MQTT version:

User Name:

Key:

Client ID:
Subscribe Topic
Subscribe QOS:
Publish Topic:
Publish QOS
Keep Alive Time

Enable Will

[¥3.1.1 ~|

|1 12121&alwsvhixkdh

|36f041bd699cb04 1300add33¢

Ithod*hmacc shal, timestamp=

fhixkdh/ 112121/ user/zlan 1

-

[rsvhizkdh/ 112121/ user/z1:

e

[60

ome

Last-will Topic Topic I

Last-will Message

~Remote Device Manage

¥ Enable Remote Device Manage

Server IP/DNS:

www. pZp-zlan. com

Server ICP Port: [4195

Get Default |

Figure 39: Alibaba Cloud MQTT Configuration

After setting up, open the Alibaba Cloud Device Management interface, go to the

Log Service page to check the messages sent by the device, as shown in Figure 40.
Send data through the device's serial port, and send messages ("ZLAN8308TEST")
through the zlan 1 topic to Alibaba Cloud's MQTT server. Once Alibaba Cloud

receives the data, as shown in Figure 41, the Alibaba Cloud server sends messages

("ALI send") through the zlan test topic to the device's serial port, as shown in

Figure 42. This completes the MQTT send and receive test.

Figure 40 Alibaba Cloud Log Service



Shanghai Zlan Information Technology Co., LTD  Tel:(021)64325189  http://www.zlmcu.com

BETIEE X
Topic aTWSVHIXkDh/112121fuser/zlan_1|
2021/02/04 17:31:52.932

M= Text(UTRg ~  ZLAN830STEST o

Figure 41: Aliyun receives serial port

| e erial debag toal

Conrmber [oown -] | AL gend ]
i Saud rabefor manual inpuil
Diata bits; |E ;]
Slop kil 1 X
Flaweanirol  |More ﬂ
Parily: [Mere ]
ineR0l

Racens salting

L

[ Hex display
receie wnd sie 1000

Clear receive

Zond seding
™ Sendias Hex

I~ Eand with fimss
el Sand win 0 oWl e cirl-+srbar 10 input amer cwan Ceid, dET e or tood, i for Saal
Times EED (ms)

[~ Sandrecaived frame | ELANB3IDBTEST

Frams rear char e I-:ID Send

[~ S=nd aferreceive frame

[ Lmad arln-send-omd-fls

Inkenval of send-aci. [p [mz] Awerape, Ic. [ms) Count T I.:. U |.3 Sezatont
]

Figure 42 Serial port receives data from Alibaba Cloud

Appendix 1: Parameter Summary

This chapter mainly deals with the technical details of parameter setting and
reading. It also helps users configure and modify parameters with their own
software. For general applications, this section can be skipped.

The parameters related to reading and setting are listed separately from the

register table below.

Table 2. Parameter-related read operations
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Function | Function Address range Address range

code

03 Read the basic | 63~67 63~67
parameters.

03 Read extended | 68~162 68~162
parameters

06 Set parameters 63~67 63~67

06 Set the extended | 68~162 69~162
parameters

16 Set the basic | 63~67 63~67
parameters.

16 Set the extended | 68~162 68~162
parameters

From the table, it can be seen that parameters are read using function code 03 and

set using instructions 06 and 16. The parameters are divided into two parts: basic

parameters and extended parameters, corresponding to registers 63~67 and 68~162,

respectively.
Table 3. Basic Parameter Registers
Register | Parameter name Length Explanation
address (bytes)
63(0x3F) | addr/Device address | 1 High byte of the register value
63(0x3F) | upLoad/Enable DI | 1 The low byte of the register value,
active reporting 1 indicates enabled, 2 to 255
indicates periodic transmission.
64(0x40) | dst addr/DI Report | 1 High byte of the register value
the address.
64(0x40) | baud/Device  baud | 1 The low byte of the register value
rate sets only the baud rate for the

RS485
485-10.1200  0;

interface of the
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2400 1;
4800 2
9600  3;
19200 4;
38400 5;
57600 6;
115200 7
65(0x41) | ver/Firmware High byte of the register value,
version read-only
65(0x41) | Composite The low byte of the register value.
parameter settings Bitl: 32-bit DI count saving, 1
indicates saving
Bit2: DI logic inversion, 1
indicates inversion
Bit3: DI delay function, after DI
becomes 1, it continues to remain
1 for 2 seconds even after the DI
input becomes 0, meaning that DI
can still be read as 1 within 2
seconds. After selecting this
function, the DI adds a 50ms
debounce function.
66(0x42) | AlUpLoadH/AIHigh High byte of the register value
byte of reporting
cycle
66(0x42) | AlUpLoadL/ Low byte of the register value
AlReport cycle low
byte
67(0x43) | A2UpLoadH/AIHigh Set the high byte of the register

byte of reporting

cycle

value to the same value as

AlUpLoadH.
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67(0x43) | A2UpLoadL/ AI I |1 Low byte of the register value,
Report low byte of please andAlUpLoadLSet the
the period same value
Table 10. Extended Parameter Registers
Register Parameter name Length Instructions (DO JERK)
address (bytes)
68(0x44) dostate/DO configuration | 1 High byte of the register
after power-on value, OxFO indicates the
last 4 paths are engaged.
68(0x44) checkb/Check digit 1 Low byte of register
value.
0: None parity
1: Odd parity
2: Even parity
3: Mark
4: Space
69(0x45) baud UART 0 2/Network 1 The high byte of the
communication and the baud register value, currently
rate of 485-4G read-only, is
automatically adapted by
the network module and
does not require
configuration.
69(0x45) datab/Data bit 1 The low byte of the
register value. To be
expanded later.
70(0x46) stopb/Stop bit 1 High byte of the register
value, reserved for future
expansion.
70(0x46) TCP_LINK FLAG/Reserved | 1 The low byte of the
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register value. To be

expanded later.

71(0x47) FirmwareType/Device type High byte of the register
value.
0: 6002/6042
1: 6808-1
3: 6808-2, 6808-3,
6808-8, 6808-7, 6408
4: 6802/6842
9: 6808-9
71(0x47) DOMaintain time The low byte of the
register  value. The
duration DO status is
maintained.
72(0x48) DI controls its own DO. The first bit (Bit0) of
the high byte of the
register value.
1: Enabled
0: Disabled (Invalid)
72(0x48) Maintain the previous DO The second bit (Bitl)
state after power-up. of the high byte of the
register value.
1: Enabled; 0:
Disabled
72(0x48) Al proactively  reports The third bit (Bit2) of
high-precision numerical the high byte of the
values. register value.
1: Enabled; 0:
Disabled.
72(0x48) Write DO  no  return The fourth bit (Bit3)

instruction.

of the high byte of the
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register value.

1: Enabled; 0:
Disabled.

72(0x48) reserver/Reserved 1 The low byte of the
register value. To be
expanded later.

73(0x49) reserver/Reserved 2 To be expanded later.

74~89 V1~V8 are the adjustment | 32 Big-endian format data,

(0x4a~0x59) | coefficients for each Al refer to the "AI High

channel. Precision Usage" chapter
for details.

90 (0x5a) | Al calibration status 2 1 indicates that the Al is
in calibration mode.

91~98 32-bit counting 32 There are 8 registers in

(Ox5b~6a) total, 4 DIs, each with 2
registers.

107 (0x6b) | Single/Multiple DO Hold 2 Set whether DO1-DO8
single/multiple channels
maintain.

108~130 Reserved 46 There are 23 registers.

(0x6¢c~82)

131~162 DI Combination pair DO | 32 There are 16 registers.

(0x83~a2) logic control

Appendix 2: Al Calibration

Steps: For example, calibrating using RS485-10 serial communication method

1. Send 01 06 00 5a 00 01 68 19, set "Al calibration status" to 1, enter calibration

mode.

2. Send 01 04 00 00 00 04 1 c9 to query the data of 4 Al channels. For the received
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data 01 04 08 02 81 00 00 00 00 00 00 34 dc, calculate the values for each

channel V1~V4. For example, for the first channel.

a) The value is 02 81, converted to decimal is Vin=641. According to the
formula in the "AI Usage Instructions" for calculating the input point voltage:
Vi = (Vin/1024)*5, where Vin is 641, Vi is the known voltage, for example
3.3V. Thus, the adjustment coefficient V1 = Vi/((Vin/1024)*5) = 3.3
/((641/1024)*5) = 1.0543525.

b) Represent V1 as a float data type and convert it to big-endian HEX format as
0x3F86F506.Write 0x3F86 into the first register Ox4a corresponding to V1,
and write 0xF506 into the second register 0x4b corresponding to V1. That is,
send 01 06 00 4a 3f 86 38 4e and 01 06 00 4b £5 06 3e 8e..

3. Send 01 06 00 5a 00 00 a9 d9 to exit calibration mode.

Users can calibrate themselves using the "AI Calibration Function" in the "IO
Controller" dialog box of the ZLVircom. However, each ZLAN6808 device has been
professionally calibrated at the factory and, unless necessary, users do not need to
perform calibration. The calibration steps are as follows::

1. Please select the correct product sub-model in the model: Only by selecting the
correct model can you determine the Al type of each channel as 5V, 10V, or

4~20mA. Only then can calibration be performed.

Al Input
Type:  [g00¢ x]fsv ~[sv ~|[sv ~|lsv ~lfe2oma  ~ffazoma  ~[fs420ma  ~ff420ma -]
r Autoa [0 iz [0 aizfo M40 a5[0 AB 0 a7 [0 g [0

Al calibration (only supported by 6808): Calibration channel |[4 j Please connect the standard voltage 5 (V) to the voltage input point and the standard current

[10.204 (mA)tothe current input pointin advance. Then click

Figure 43 Al Calibration

2. Select which channel to calibrate in the calibration process. Since the user may
not be able to connect to all four test points at the same time, it is more convenient
to calibrate one channel at a time.

3. Click the "AI Calibration" button, and the system starts the calibration process.
After calibration, the Al's values are more accurate. No restart is needed after

calibration, as the system automatically saves the calibration parameters.
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After-sales service and technical support

Shanghai Zhuolan Information Technology Co., Ltd.

Address: Room 2001, Jin Yuan Center, No. 28 Yuanwen Road, Minhang
District,Shanghai

Phone: 021-64325189

Fax: 021-64325200

Website: http://www.zlmcu.com

Email: support@zlmcu.com
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