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1. Introduction

1.1.0verview

Super port module USR-K7 is a new serial Ethernet module. It is a module that can realize
data transmission between the network and TTL serial ports.This module is equipped with ARM
cortex-m4 processor, which has the advantages of low power consumption, fast speed and high
stability.

In terms of volume, the width of the device is equal to the common RJ45 port, and the length
is less than twice the length of the common network port, with the industry-leading ultra-small
volume, and the current is only 130mA when working at full speed.

This product is developed on the basis of the hardware and software of serial to ethernet M4
series.The internal integration of TCP/IP protocol stack, users can use it to complete the embedded
device networking function easily, saving the development process of human, material and
development cycle, so that products can be faster into the market, enhance competitiveness.

This product has been tested rigorously and has been successfully used in Banks, highways,
large corporate networks, busy webcam networks and complex network environments such as

fiber-optic to Ethernet.

1.2 Features

1. New Cortex-M4 kernel, industrial working temperature range(-40~85°C), elaborate
optimization TCPIP protocol stack, stable and reliable.

2. Auto-MIDX function, discretionarily connect cross-over or direct network cable,
automatic switching.

3. Support TCP Server, TCP Client, UDP, UDP Server, HTTPD Client, websocket, various of

Ethernet protocols.

A built-in web page, also parameter setting via web, can customize web pages for users.

Reserve 485 enable pins.

Support RTS/CTS hardware flow control and Xon/Xoff software flow control

Support USR-VCOM

Serial port highest baud rate from 600bps to 1024Kbps, and support five calibration

©® N o un ok

methods like None, Odd, Even, Mark, Space.
9. Support Modbus gateway, the industrial site is convenient to use.
10. Support Reload, hardware factory data reset
11. RJ45 status indicator light, RJ45 interface built-in isolation transformer, 1.5KV isolation.
12. Unigue MAC address, and can customize MAC address.
13. Support upgrade firmware via network, support DNS and DHCP automatic access to IP.
14. Support keepalive, detect a dead link quickly and make connection more stable.
15. Support name and pass word, login page and set network more safety.
16. Support Websocket function, realize net and serial bi-transmission between net and

serial.
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1.2.Basic parameters
| category  parmetes vawe |
Work volt DC3.0~3.6V, (thebestis3.3V)
Work current 130mA@3.3V
Hardware Net port RJ45. 10/100Mbps. adopted to both cross and direct
parameters specification connection
Packaging from Pin type packaging
Serial port baud 600~1M (bps)
rate
Network protocol IP. TCP. UDP. DHCP. DNS. HTTP. ARP. ICMP. Web
socket
|P access way Static IP. DHCP
Domain name Support
resolution
User configure Software configure, webpage configure,

AT commend configure
Single transparent | TCP Server/TCP Client/UDP Server/UDP Client
transmission

Software Modbus Modbus gateway: Modbus RTU to TCP, Modbus Polling

parameters Webpage to serial Web-Socket: web-page to serial port
port
Httpd Client Support
Class RFC2217 Support
Customize Support
webpage
Web caching Sent: 16Kbyte; Sent: 16Kbyte;
Serial port caching | Sent: 2Kbyte; Sent: 2Kbyte;
Average In LAN<10ms
transmission delay
Software kit Virtual.com, serial port, USR-Cloud, parameter configure
Identification CE. FCC. ROHS ( Will be got in June)
Level class 1.5KV EMC
size 35.0x19.39%x18.25 mm(L*W*H)
Work tempt -40~85c¢
Store tempt -40~105c

Others Work humidity 5%~95% RH(no condensation)

Store humidity 5%~95% RH(no condensation)

Diagram 1-1 Electrical parameters

Jinan USR 10T Technology Co., Ltd Page4/34 Sales@usriot.com



Be Honest, Do Best !

,OK@) USR IOT

Super Port User Guide WwWw.usriot.com
1.3.0rder information
Type Part Numbers Electric interface
Super Port USR-K7 1*UART,1*RS232 built-in RJ45

Diagram 1-2 Order information

B Configuration method: serial port AT command/network AT
command/webpage/Software

Power supply: DC 3.3V only

Inches: 33.02 x 19.01 x 19.15 (mm, include the Shrapnel)
Work temperature: -40~+85°C

Store temperature: -40~85°C, 5~95%RH

Buffer of comm port: 2K byte

Buffer of Network: 16K byte

1.4.Electrical characteristics

All the data is get at temperature 25C, network cable plug in, max data transmission (10ms,

20 byte, sending data constantly).

Input Voltage range Current consumption at
3.3V
USR-K7 DC3.3V 130mA

Diagram 1-3 Electrical information

2. Module Test

If you have any question, please contact us the in the client support center:

http://h.usriot.com/index.php?c=frontTicket&m=sign

2.1.Hardware connection

The picture below is a serial device server of USR-K7. It have 1 UART to Ethernet interface.
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Diagram 2-1 Development Kit

Power the development kit board with DC5V adaptor(make sure you can supply at least
200mA current at DC5V, USR-K7 only accept DC3.3V, but since we are using a eval board, DC5V will
do)

Connect K7's RJ45 to PC directly with network cable(No need to distinguish cross or direct
connect cable), or connect the module and PC via switch or router and set the PC's ip address to
192.168.0.201 (must be a format of 192.168.0.xxx), net mask 255.255.255.0.

Connect development board's RS232 and PC's comm port together, with a standard
male-female extend cable(default no-cross-over cable).

Here is USR-K7's default net configuration,

IP address: 192.168.0.7

Subnet mask: 255.255.255.0

The default gateway: 192.168.0.1

To text the transmission between serial and network, we put the k7 to evaluation board, and
connect evaluation board and computer via serial port or USB, connect net port of K7 and PC,
after the hardware connection is tested to be error-free, connect the power adapter we
distributed to power the K7 evaluation board. The connection diagram is shown in the figure

below:
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Diagram 2-2 Hardware connection

2.2.Login

The default IP address of USR-K7 is 192.168.0.7. Open your web browser and enter this IP to
connect to USR-K7 for configuration. Before that, please assign a static IP address of your PC in the
same network segment as module’s from 192.168.0.2 to 192.168.0.24 range.

User name and password is ‘admin’ .

User name and password are both “admin”, this can be modified after login into the system.
Default user name: admin

Default password: admin

After you login, you can see webpage as follow,

Version: v3016

Current Status

Ci S
Local IP Config
We ial

Module Name:
Firmware Revision:
Current IP Address:
MAC Address:

Run Time:

TX Count(ETH) :

R¥ Count(ETH) :

Conn Status(ETH)A:

Conn Status(ETH)B:

USR-K7

3016
172.16.11.76
9c-a5-25-8d-22-57
Oday: Ohour: Omin
0/ bytes

0/ bytes

LISTEN

IDLE

+ Run time:
run time m
: :

Diagram 2-3 webpage after login

Current Status: the module's name, current IP, firmware revision, and other status
information

Local IP Config: the module's IP address, submask and gateway parameter

TTL1: the module's serial to Ethernet parameter

Web to Serial: web to serial data transparent

Misc Config: some parameter such as user name and password parameter
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B Reboot: user can reboot/restart module from here

Parameter

Baud Rate: 115200 bps(600~230400)bps

+ Local Port
- : 1~65
Data Size: |8 |Z| bit c

Parity: | None |Z|

Stop Bits: | 1[=] bit
Remote Port

Flow Mode: [NONE  [+] 1~65535
Packet
UART Packet Time: 0 (0~255)ms

UART Packet Length: (0~1460)chars

Sync Baudrate(RF2217 Similar):
Enable Uart Heartbeat Packet:
Socket A|Parameters

Work Mode: | TCP Server |Z| None |Z|

TCP Server MAX Sockets: | 8[| Up to MAX |KICK [+]

Local/Remote Port Number: 23 23 (1~65535)
PRINT: [T]
ModbusTCP Poll: [] Poll Timeout : 200 (200~9999) ms

Enable Net Heartbeat Packet: [7]

Registry Type: | MNone |Z| Location| Connect With

Socket B|Parameters

Diagram 2-4 webpage -TTL1

2.3.Default parameter test

Use test program USR-TCP232-Test to make the testing of transmitting and receiving.

The left side is serial port, keep the same parameters as PC (Here is default settings).

The right side is the network side, protocol sets as TCP Client, server IP sets as 192.168.0.7,
port 23.

By default, USR-K7 works as TCP Server ,port 23.

This illustration shows the 10 ms two-way simultaneous automatically transmit screen shots.
As the allocated memory of the display control is limited, in order to test large amount of data
transceiver, here will suspend the receive display, only statistical data. Below is the effect after

testing for a few hours, and transmitting millions of bytes. Stable and reliable, without a byte loss.
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@) USE-TCP232-Test ES232 to Ethernet Convert tester

File(F) Options(d) Help(H)
—COMSettings | [ COM port data receive Netwark data receive NetSetting

Parttum IEDMT j' 1) Prnt.ncnl
BaudR |”5ZUU = I TCF Cliest vl
DPaity INDNE - C2) Server IP
192168, 0 . 7
I 8 bit hd
pate® € 2) Server Port
StopB |1 bit - =

@ Close

~Reew Options

I~ Receive to file.
¥ Add line retwn
I~ Receiwe As HEX
¥ Receive Pause

@ Discon.uectl

~Reew Options
I~ Receive to file..
¥ Add line retwn
I~ Receiwe As HEX
¥ Receive Pause

Save. .. Clear Save. .. Clear

~Send Options

I~ Data from file .
I~ uto Checksum
I~ #mto Clear Input
I~ Send ks Hex

~Send Optiens
| Data from file ..
I~ futo Checksum

| Auto Clear Inmput
I~ Send As Hex

¥ Send Recycle Locallost|192.168. 0 161 FDrt|439‘3 [V Send Recycle
Interval |1U ms SR AR E http:/fwww. usr. cn Interval |1U ms
Load ..  Cleer Stz pcnd Load Clear

& Ready! | Send: 292980 | Recy: 254031 Reset [£ Ready! | Send: 254031 | Recy : 292380 Resst |

Diagram 2-5 default working mode communication

Chart 1 default parameters

User name admin
Password admin

IP address 192.168.0.7
K7 subnet mask 255.255.255.0
K7 default gateway 192.168.0.1
K7 portl default mode TCP Server
K7portl default interface 23

Serial port baud rate 115200

Serial port parameters None/8/1

Diagram 2-6 Default parameters

2.4. Data transmission text

After above steps, you can do bi-communication between serial port and Ethernet. Step are
as follows:

1) Open the ‘USR-TCP232-Test.exe’, connect the hardware.

2) Choose the TCP Client mode in net setting, put in 192.168.0.7 in server IP address, and the port
number is 23. Click connection to built TCP link. Serial port baud rate is 115200, serial port
parameters is None/8/1, then click OPEN to open the serial port.

Now we can text the data transmit between serial port and network. The data flow from serial
port to network is: computer serial port ->K7 serial port ->K7 Ethernet port -> computer network;

Jinan USR 10T Technology Co., Ltd Page9/34 Sales@usriot.com
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The data flow from network to serial port is: computer network ->K7 Ethernet port ->K7 serial port

-> computer serial port.
Detail are as follows:

r“\ USR-TCP232-Test SR ERRHET e
IZHHF)  EEIR(O)  EBER(H)
rEORE OISR PSR rRiRiER
amre |coMe | | |[http:dfewn sy en [Eecsive from 192.168.0.7 : 23] : (1) thigzed
- lm FEE A RHEER LT TCP Cliert -]
ﬁﬁfﬁm (2 BRE =Pl
- 192.168.0 . 7
el CLT| (3) BESHAS
i =
g e =] ]
@ =7 | @ BT |
[RkEEE BEEEE
[ g [ g
¥ BEMATET ¥ BEHRTET
[ A7=#HET [ +7=HilET
[ EEkbET [ EEkkET
BrEdHE FiERT BEHE HERT
CEEERE CEREEER
[ BRXHEIER [~ BRZHHER. .
[ EEhE R [ BEhkiEmn
[ rEREEE [ EEREEE
bR [ $rileE
SRR [0 % (FERATEERAG ] - ttp: /. s o - S [ie =
W B HiEEh BliEEh
| 1 s BT B e gtk e BiE7 | [REE] St

Diagram 2-7 Default parameters text

3. Work mode

There are 5 work modes for K7, including UDP Clients TCP Client. UDP Server. TCP Server.

Httpd Client. You can configure it by webpage and setting software. Detail are as follows:

USR-TCRZI3-MAEAS V233102 == =
Device ST b
| Suareh Lt [Chick o devicn 10 eed puremeters it Sowsh List] o
Deare [T Verion
Baud Rate: 115200 | bps(600~230400)bps e ST
- i I
Data Size: |8 x| bit
N e o e
paritys |
arey: [ fane 2] P )
stop pits: [1]2] bit - T )
Flow Mode: [NONE  [v| "
UART Packet Time: 0 {0~255)ms 3, Semech Devicn m
0~ 1460)chars m
UART Packet Length: |0 ( X soerch vard (Kaz? dByten  FFOLOICZ  FROIOIOZ in uni
Sync Baudrate(RF2217 Similar): < "
Enble Usrt Heartbeat Packet: Y- (IR R Y —— @
Buse See m
Work Mads: | TCP Sarver [2] Hane = ”
TCP Server MAX Sockets: [8 (] Up to Max [KICK [7] = e ERisala) ™ ™
[ ™ o
Local/Remote Port Number: (23 23 (1~63535) )
)
PRINT:
I
MadbusTCe poll: ] Poll Taneout : (200 (200~9999) ms
Pr——
Enabli Net Hearthast Packst T
Ragistry Type: |t - | Comnect Wih )
sy Typs: Mo 5] Lot — —
- | G e Divice NUM:L Search po1961

Diagram 3-1 Work mode setting example

Refer to AT commend:

Name description

AT+SOCKA1 Set K7 SOCKA communication protocol /Destination
IP/Destination port

AT+S0OCKB1 Set K7 SOCKB communication protocol /Destination
IP/Destination port

Pagel0/34
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Diagram 3-2 work mode AT commend

3.1.UDP mode

In UDP mode, after power on, module listen on specific port.

When received data from this udp port, send it to serial port;otherwise, when data is received
from serial port, send it to ethernet.

The assist software can be download from link below:
http://www.usriot.com/Download/199.html

E5232 to Ethernet Convert tester

) USR-TCP232-Test

© Close

Recw Options

[ Receive to file. ..
v #dd line return
[ Receive Az HEX

" Receive Pause

Save. .. Clear

Send Options

[ Data from file ...
[” Auto Checksum

[" Auto Clesr Input
[ Send A= Hex

[7 Send Recycle

IF and port

RemoteTF:|192.168. 0 .66

File(F) Options(0) Help(H)
COMSettings COM port data receive Metwark data receive MetSettings
Fotbum |COMT v | | [mtep: frwww. usr. en [Receive from 192, 165.0.66 : 55] 1) Protocol
FrEA A FERRRAE
BaudR (115200 -
€ 2) Local host IP
DPaity |NONE =
DatB |8l = ( 3) Local host port
Stapk 1 bit -

/ Recw Options

orly means listen on [thid ldbedepuertto file. ..

click on Send button, then the module WiFERE AR AIRE to remote

F.

[7 Add line retuwrn
[ Receive Az HEX

" Receive Pause

Save. .. Clear

" Data from file ...
[” Auto Checksum

[7 Auto Clear Input
[ Send A= Hex

[7 Send Recycle

Intarvl [100 ns | [SFEOBARHEARRLT Ty R—— Q Interval [100  nz
Send Send
Load. .. Clear Load. .. Clear
& Portlum Send: 20 Fecv: 17 Feset [& FPortHum Send: 17 Fecy: 20 Reset
Diagram 3-4 UDP mode communication test
Note:

1) local port and remote port can be different.
2) Max UDP send length(ethernet to serial) is 1472 bytes. If you want to send more than 1472

Bytes, please div it into shorter packet.
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3.2.TCP Client

TCP Client Mode

{l Ethernet port

Network data BB \ Network data BB TCP Server

e \
n— serial data AA \\\ serial data AA
AN

serial device I

serial port

Diagram 3-5 TCP Client mode instructions
1) TCP Client provide Client connection to TCP network service. It can initiate a connection and
connect to the server to realize the transmission between serial port data and server data.
According to related provisions of TCP protocol, TCP client makes a distinction between connection
and disconnection to ensure the exchanging of data. Usually, it is the most common form of
network communication which adopted to data interaction between devices and servers.
2) This mode have a function that identify connection exceptions actively. After connected, there
will be about 15s internal to sent KeepAlive. If there is an abnormal interruption of the connection,
etc., it will be detected immediately and prompt K7 to break the original connection and
reconnect
3) When K7 try to connect server as TCP Client, the local port is 0, each time a link is initiated on
a random port.
4) This mode supports the synchronous baud rate function, transmission cloud and Modbus TCP
function of USR.
5) Inthe same LAN, if K7 is set as static IP, please set the IP of K7 as gateway IP and correctly set
the gateway IP address, otherwise normal communication will not be possible.
6) Note: KeepAlive function, sync baud rate function, pass-through cloud function, Modbus TCP

function are described in detail below.

Jinan USR 10T Technology Co., Ltd Pagel2/34 Sales@usriot.com



,k@ USR IOT

Be Honest, Do Best !

Super Port User Guide

www.usriot.com

Use USR-TCP232-Test,

@) USR-TCP232-Test

E5232 to Ethernet Convert tester

File(F) Options(0) Help(H)

COMSetting: COM port data receive

[~ Network data receive

CMetSettings—————

Parttum ICDM1 LI http:/ www. usr. cn

[Receive from 192, 188066 : 13637] : (1) Frotacal
3 = -
Boud lm FEAAREERAE I TCF Server l
DPaiy m C 2) Local host IP
192.168. 0 131
Datab I8 bit j‘
( 31 Local host port
stop |1 B | 23
© Close © Disconnectl
~Reew Options— ~Reew Options—
[~ Receive to file. .. |~ Receive to file. ..
[~ 4dd line return [~ #dd line return
[~ Receive As HEX [~ Receive As HEX
[~ Receive Fauze |~ Receive Fauze
Save. .. Clear Save. .. Clear
Send Optiens— Send Options—
[~ Data from file ... [~ Data from file ...
[~ Auto Checksum [~ Aute Checlsum
[~ Auto Clear Input |~ Autoe Clear Input
[~ Send As Hex |~ Send As Hex
Feers: I All Connections ;I [~ Send Recyele
Interwal |1U ms FRE AR ERLE http: S www. usr. oo Interval |1U ms
Send [ Send
Load. .. Clear Load. .. Clear
[& Ready! [ Send: 20 [ Recv: 17 Reset I & Ready! [ Send: 17 Recwv: 20 Reset |
Diagram 3-6 TCP Client communication test
3.3.UDP Server mode
Network data BB
[ ———
serial data AA
Network data BB
* - Network data CC
: UDP
serial data AA

Network data CC N
‘ AN

serial data EE 1 .

serial device

\\

N

i serial data EE

- I[Network data DD

UDP

Jinan USR IOT Technology Co., Ltd
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1) UDP Server does not verify the source IP address on the basis of ordinary UDP. After each UDP
packet is received, the target IP is changed to the data source IP and port number. When sending
data, it is sent to the latest communication IP and port number.

2) This pattern is usually used for data transmission scenarios where multiple network devices

need to communicate with the module and do not want to use TCP due to the high speed and

frequency.

Like the socket UDP server in PC API. Many to one data transfer supported, the data from
UART part will be transformed to the last UDP packet’s address.

Here show 2 UDP client communicate with server, server send data to the last client

communicates with it.

B NSE-TCF232-Test

E5?37 to Ethernet Convert tester

| Fila () Optionz (@) HelpiH)
| - OIS sfingy COM post cdala receive Nebwork data recere e efing:
Pohus [TOM1 =] | Mg e, i, cnbttps e e, cbtap S (SR AEETRRLE {13 Protocal
faxk [115200 =] e, o li_J
DPsty |WONE  »| L X Loestonhie
— = ) 1 1
L2 = Client 1 1 ¢ 3y Locatbet pot
swpg 1Bt =l
- Close - Disconnect
Racv Optisnz Eacw Opticns
[T Eezsive to fila. I™ Raceive ts file ..
[~ &dd Lizs retern I Add lins retws
[T Bacaive Az BEX I Raceive ks HEL
[T Bacasve Famis ™ Raceive Fauze
Eave .. Clewr Save .. Clear
Texd Dplisns Sand Optiens
[~ Data frea fils .. I” Data frea file ...
™ bate Chackeam ™ hnte Checloms
[T Bats Clasr Input UDP Server I kute Clasr Tnpst
[~ Send ks Hex I™ Send Az Max
™ Saend Beeyels RemctaIK| 192,168, 0 .66  Fery: |65 I Sand Becyels
Intervel |10  ms SR AR R | [hang:/feew. usr. en Interwal (10 =
Sond Send 1 C
P T ™ Send : B Reecy : 51 Resd | 1o Peridim Sord: 17 Fecy: 20 Fpet

Diagram 3-8 Client 1 <-> server
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@ DSE-TCP232-Test R5232 to Ethernet Convert tester

File ®) Options Q) Help )
COMSettng: COM poet dads secan Nt clada secaren Hoelfs itingt
Bodum COM1 =] E T T € 1) Proiocal

Feew Options

[ Racerva 1o Fils. .
[ Add Lliss return
[T Bacsiva Az
[~ Racsive Fuuse

dwre...  Cleawr

Client 2

@ Disconnect

Baey Opisess

[T Racaive bs fila ..
[~ Kdd lame ratlers
[ Baeaive Az HEX

[ Reeaive Fauze

k.. Clawr
Fead Options Sand Opisess
™ Bata from fils .. [~ Data frem fala ..
[ hate Chackem [~ Amts Checlous
[T Mate Clewr Ingut I~ huis Clesr Trput
[~ Sand ks Hex [T Sexd ha Max
™ Sand Becyelse RemotalF:| 192168, 0 .66  Fare: Em ™ Sesd Racyels
Interval (100 wx SR AHERRLE It ip: e war. on Interwal (500 ma
lod..  Cax o o lasd . G
L4 Baudy! Seand: 0 Fece 0 Rt L Basdy! Gend: Recy: 20 Frapet
Diagram 3-9Client 2 <-> server
3.4.TCP Server mode

TCP Server Mode

Network data BB

[
serial data AA

Network data CC

serial data AA

Network data

n BB/CC/DD
e serial data AA

N

\\
¢

serial device

Network data DD

serial data AA -
1) InTCP server mode, module listens to the local port, accepts connection requests and

established connection for data communication. When the module port receive the data, it will
sent data to all the client devices connected to module. And then, TCP server mode also has
KeepAlive function to monitor the integrity if connection.
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2) Usually used for communication with TCP client in LAN, it is suitable for scenarios where there
are no servers on the LAN and multiple computers or mobile phones are requesting data from the
module. As the TCP client ,there are distinctions between connection and disconnection to ensure
the reliable exchange of data.

3) This mode supports synchronous baud rate (RFC2217) and Modbus TCP function of USR.

4) When K7 work as a TCP server, its max link number is 8.(later expanded to 32)

TCP Server mode have 2 parameters: max link number and link type

1. max link number: 1~ §;

Baud Rate: bps
Data Size: bit
Parity:
Stop Bits: bit
Flow Contral and R5485:
Local Port Number:

Remote Port Number: |23

Work Mode: |TCP Server || MNone W
TCP Server detail: [EEENL V| type

Remote Server Addr: |iot zhangkongbao.com [ N/A]

Timeout: 0 seconds (< 256, 0 for no timeout)

UART packet Time: D ms (< 25G)

UART packet length: [0 [chars (<= 1460, 0 for no use)
Sync Baudrate(RF2217 similar): I

Save Cancel

Diagram 3-11 Webpage configuration

3.5.Httpd Client mode

In this mode, user’s terminal devices can sent question data to pointed HTTPD server, and
then K7 accepts the data form HTTPD Server, analyze data and sent the results to serial port.

Users needn’t pay attention to the data conversion process between the serial port and the
network, and only needs simple parameters set to realize the data request from the serial port
device to the HTTP Server.

If the data haven’t pass the K7 and server haven’t disconnect active ,the module will

automatically disconnect.
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The detailed working diagram and setup example diagram of Httpd Client mode are as
follows.

Httpd Client Mode HTTP data Paclmt

This function is easier used for web page developer. We establish one web server page, add
this:[<?php echo $_GET['data']; ?>]

Means we can GET data from HTTP client’s request. Open this URL:
test.usr.cn/1.php?data=12345, the web page is downbelow, we can see that the web server have

got the data(12345),

e %\ @ hitp:/ftestusr.cn/1.php?data=12345 Po-B2ex @& usren

Diagram 3-13 Request test.usr.cn/1.php? and upload data
Then we take another way, set USR-K7 module Work mode HTTPD Client, Target address

test.usr.cn, remote port 80.
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Baud Rate: 115200 bps(600~1024000)
Data Size: |8 T | bit
Parity: |Mone ¥
Stop Bits: |1 ¥ | bit
Flow Control and RS485: |R5435 v
Local Port Mumber: |23

Femote Port Mumber: |80

Work Mode: | Httpd Client v || Mone v
GET /1.phptdata=§ HITPA1. 1
Hozt: test.u=zr.cn
HTTPD Client header{<180byte):
4
Remote Server Addr: test.usrcn
Timeout: |0 seconds (< 258, 0 for no timeout)
UART packet Time: |0 ms (< 258)
UART packet length: |0 chars (<= 14580, 0 for no use)
Sync Baudrate(RF2217 similar): |+

Enable USE Cloud :

Device ID:

Cammmniestiane Cada s

Diagram 3-14 configure HTTPD Client
Open USR-TCP232-Test, and type in a string such as "12345", then send via comm port to

USR-K7, and see the response from  test.usr.cn .

In the response, all the data returned, but the http header from server will be returned, too.

the user may need to parse this to get your data.

4. Hardware

About the new PCB libraries file, we can download it from website http://www.usriot.com/Download/221.html .
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4.1.Hardware

Diagram 4-1 USR-K7

B Mechanical dimesion: 33.02 x 19.01 x 19.15 (mm, include the Shrapnel)
B 3.3V powerinput

B 1 * UART (TTL, 3.3V)

B support hardware flow control(RTS/CTS)

4.2.Pin definition

USR-K7 module has 16 external pins: two of which are fixed pins and two of which are metal

shell pins. About the unused pins marks as NC which can be hanged in the application.
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®® k- -
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(® 3
(® 4
(® 0=
(® ° 14
O -
o

Diagram 4-2 pin diagram of K7(left for top view, right for bottom view)

PIN NAME Definition

1 NC Not available

2 NC Not available

3 CTS Can be used as hardware flow control CTS pin (Clear to send). Default not
available.

4 RST reset the module (Inputting low level over 200ms to reset the module)

5 RTS Can be used as hardware flow control RTS pin (request to send).

Default is RS485 receive/send controlling pin, high level to send.

6 Reload Module can restore the factory settings, in the case of module power off (or
reset), pull down Reload, then power on, keep Reload 5S pull down,

after more than 5S pull up, restore the factory settings successfully.

7 NC Not available

8 RXD Serial port receiving pin(3.3V, TTL level)

S TXD Serial port receiving pin(3.3V, TTL level)

10 GND Ground (including power ground and power ground)

11 VDD Power (external demand for pin DC 3.3V power supply)
12 NC Not available

13 ETH Mesh port shielding shell pin

14 ETH Mesh port shielding shell pin

15 Fixed column Modular Fixed Column

16 Fixed column Modular Fixed Column

Diagram 4-3 Pin definition
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4.3. Size
19,39 35.00
16.40 0195
GREEN—] L —YELLOW
! (=) P — -
' N~ / i
- i - 0l 3
=R 1« o
O 7e 1 I 185 D T — S
| | at ﬂ | | )
T —r r
2.80
12.70 3.18 25 | |
10.93 17.77
i ——12,20—=
2,03 - )
= b
v w 1.02—] - q’,@
3.47 " 2
13\\';}\\71': U* B* 7
Tg T Ty 3| Tl Ty
i ~ “t203
=
~ ™
— ™ .
2.03*5=10.15 2 5 ,L,en‘JrL
2 | | fan Y
RERRR P o
2 IJ.F1 #u ; - N "
—12.70—
203 | | 16.30
12.18

RECOMMENED PCB LAYQLT
COMPONENT SIDE
TOLERANCE £0.05

Diagram 4-4 inches
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4.4.Connection diagram
};* LED 3V3
sv3 O T 1
3 LED DATA NC 3
B RN ] o s 2
- | —0 TXD CTS 3
GND1| GND RST —
I0UF  [1000F T VCC_3vs RTS (=
Py Ij LED LINK Reload(CFG)
i = LED_LINK
= LED _3V3
USR-K

Diagram 4-5 connection diagram

This is connection diagram for USR-K7 when user design their product with K3, there is a few
points we need to attend to
Power K7 with a stable 3.3V
Connect 2 LED_3V3 together
Connect 2 LED_DATA together
Connect 2 LED_LINK together
Connect RXD, TXD with user's MCU

Leave the unused pin to a float state

4.5.LED

Green Indicating connection status Green LED will light after module connecting to network

Yellow Indicating data transmission Yellow LED will blink when module has data transmission

Diagram 4-6 LED definition

4.6.RJ45 interface

Ethernet port of module is 10 M / 100 M adaptive, support AUTO - MDIX, can connect
cross-over or direct network cable directly. That is to say, you can use any kind of cable to connect

with computer or other network device .
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5. Parameters configuration

This chapter mainly introduces how to set the parameters of K7, through which to achieve
their own personalized application.

K7 parameter setting methods mainly include setting software setting parameters, K7 built-in
web page setting parameters and serial port setting parameters.
User configuration process:

Change the user name and password - set the way to access IP address - serial port
parameters K7 working mode - parameters related to working mode
In order to ensure the normal use of the setup software, the following steps are required:
1. When using setup software to set parameters, it is necessary to ensure that K7 and the
computer setting software are in the same LAN.
2. Turn off antivirus software and firewalls on your computer.
3. Close network CARDS unrelated to this test.

5.1.Setup software configure parameters

Open the software setting and click K7( download address:
https://www.usriot.com/support/downloads/usr-m4-setup-software-v234102.html),search for all
the K7 in the LAN. What you search include current IP, name, MAC address and the vision of K7.

Note: Be sure you have administrative rights and disable any firewalls/anti-virus software when
install software.

¥ USR-TCP232-M4,E45 V2.3.3.102 e 2 |
Device(D) 3] Help

Search List [Click a dewice to read parameters in the Search List] ﬁ
or

Device IP Device Marme MAC Wersion
172161176 USR-K7

Baudrate: 115200 [}

I

Parity/Data/Stop: (71

I

FlowControl [}

=
)
]
o
II

Hork Mode: ICE Server 3]

192, 168. 0. 201 [}

- [7] Clear ARP table
l ), Search Device

o

3 ]
[] Compatible with

Local Port

ra

3 7y
search word (Hex) 4Bytes FFO10102 FFO10102 is universal

TCP Server style! |Transparent transmi v| (%)

II

l | Open Device l

Baze Save FackTime:

I Dewice Restar'l [ ) Factory Reset Mo dbusTCE : Home 3]

ms (07255) ]

=)

Facklen: byte (0714601  (7)

=)

IP Type: |DHCE/Aute II +| (7]

192 168.0.7 @)

Synchronize baudrate (RFC221T @)
[7] Enable USE Cloud (1
255, 255.255.0 | (2)

192 1688.0.1 71

%/ Save COML

FFO10102 | (Hex) 4Bytes

TEEES: 1 Search Port:1901

Diagram 5-1 Software setup parameters - search
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1. Click on the search content. Firstly check the pass word of K7. If the password is correct, shows

information of K7. Otherwise the software will ask you to input, click and confirm. the default user

name: admin password: admin (software default user name and password is admin), so the

default parameter Settings and there won’t pop up Windows.

&% USR-TCP232-M4,E45 V2.3.3.102 (= = |[=]
i#%](D) English(l) #EENZ)
BEE [(TEESEPEIEEREMERSH] ﬁT‘
wEIP HEER MACHHE [
172161176 USREK? GCAS 258D 2257 3016
17216.11.20  TCPZ324105 DEBD4CEDATET 3015 ERCIEHE: =)
13/ AR L : @
s ™
BrEEEEs | B ).
o
~ . (7]
P } xxxxx
l L s ) =
(@)
BFWSE (Hex) 4Bytes  FROL0 —
l 2 W ] l @ ] #t: [EERE )
l =| TR l L SR T [ ¥ 7 ] Mo dEuEITET (7)
Hiins BOiTEAE: =} (0™es5) )
Hebsocketit[]: ) GEEH: (7) BNfTERE: = 014800 (7)
FAmIim O : () FPmAcHhl: (7) B4R EE (FERFC221T) )
g o T, ® Sy .
BEIMHEA: TR - @ 07
A ) )
EH: () )
:
[CliseEsogdy:  [FRO10102 | (Hex) dBytes
FFEELESR | EEFEA. ity 2 el 1901

Diagram 5-2 software setup parameters - enter password

2. Basic parameters configuration

Click Full show+ and you will see the all basic parameters needed to set, combined the function

introduction and setting the basic parameters. Then you will configure the parameters you need

successfully. What you don not need, keep the default is fine.
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ﬁ USR-TCP232-M4,E45 V2.3.3.102
Device(DY) H3Z(L) Help

Search List [Click a device to

o] o |

read parameters in the Search List]
Fortl
Device IP Device Mame MALC ersion
17216.11.76 USR-K7 SC AR 258D 2257 301B
Bandrate: 115200 - ()
Parity/Data/Step: 71
Worle Mode: TCF Server - 7]
192, 165. 0. 201 ()
§ [7] Clear ARP table
l Uv Search Device l 23 )]
[] Compatible with
Local Fort: 23 (@)
search word (Hex) 4Bytez  FFO1010Z  FFO1010Z iz universal
l é Open Dlewice lL Dlewice Restar‘l l @ Factory Reset] Mo dbusTCE: (71
Baze Save FackTime: i) m=z (0™255) (7]
Hebsocket Fort: G432 (7] Device Name: USE-ET 2] FackLen: i} byte (0714600  (7)
Heb Port: a0 (7] User MAC: 9C AS 25 8D 22 () Synehronize baudvate (RFC221T %)
Device IN: 1 7y IP Type: |DHCE/Auto IF » | (%) [] Ensble USE Cleud )
Device ID Type: Disa = (2] 192.165.0.7 7]
User Hame: admin 7] £55.255.255.0 7]
Pazsword: admin @) 192 188.0.1 (7)
v Sawe COML
[TIMadi £y search word to: FFOL0102 | (Hex) 4Bytes

e 1

Search Port:1901

Diagram 5-3software setup parameters - Full show
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4 USR-TCP232-M4,E45 V2.3.3.102 =] @ |
Device(DY) H3Z(L) Help

Search List [Click a device to read parameters in the Search List] ﬁ
or

Device IP Device Mame MaC Wersion
17216.11.76 USR-K? SCAB258D 2257  30E
Banirate: o
Fari tz/Data/Stop: @)
2
182, 165. 0. 201 (7]

L)v Search Tlevice 23 )]

l [7] Clear ARP table
[] Compatible with

Local Port: 23 ()
search word (Hex) 4Bytez  FFO1010Z  FFO1010Z iz universal
TCP Server =style: (7]
l =| Open Dewice lL Dlewvice Restar‘l l @ Factory Reset] Mo dbusTCE: (7
Reee Sewn PackTime: i} m=z (0™255) (%)
Hebsocket Fort: G432 (7] Device Name: USE-ET 2] FackLen: i} byte (0714600  (7)
Web Fort: g0 71 User MAC: ac A5 25 8D 22 (%) Synehronize bandrate (RFCZZ1T 71
Dewice ID: 1 tzy IF Type: () [] Enable VSR Cleud (%)
Dewice I0 Type: Dizsa »  (3) 192 168.0.7 %)
User Hame: admin 7] £55.255.255.0 7]

Fassword: admin )] 192 188.0.1 (71
VSave ComM1

[TIMadi £y search word to: FFOL0102 | (Hex) 4Bytes

EEiEE 1 Search Port:1901

Diagram 5-4 software setup parameters - basic parameters
@ Websocket port:refer to the function “webpage to serial port” this port same as the port of
“webpage to serial port”
@ Web port: default Web port is 80
(3) User name: the user name of K7 and the authentication code can prevent other users in the
same LAN from modifying K7 parameters .
@ Password: same as user name
(5) Device name: can be modified
@ User MAC: static IP and DHCP/Auto IP
(7) Sub network: default is 255.255.255.0
Gateway: usually is the IP of router. Correct setting you can segment communication, as well as
domain name resolution.
3. Port configuration
Click the port you need, change the parameters and click the Save COM after the modification is
completed.
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4 USR-TCP232-M4,E45 V2.3.3.102 =] @ |
Device(DY) H3Z(L) Help

Search List [Click a device to read parameters in the Search List] ﬁ
or
Device IP Device Mame MALC ersion
17216.11.76 USR-K7 SC AR 258D 2257 301B
Bandrate: 115200 - ()
Worle Mode: TCF Server - 7]
192, 165. 0. 201 ()
§ [7] Clear ARP table
l ', Search Device l 23 )]
[] Compatible with
Local Fort: 23 (@)
search word (Hex) 4Bytez  FFO1010Z  FFO1010Z iz universal
l é Open Dlewice lL Dlewice Restar‘l l @ Factory Reset Mo dbusTCE: (71
Baze Save FackTime: i) m=z (0™255) (7]
PacklLen: 0 byte (0714800 (?)
Ir Type: |DHCEfhuto IF w| (7]
Synchronize baudrate (RFC221T 7
192, 188.0.7 ) [7] Enable USE Cloud )
255 2S5.255.0 | (?)
192, 163.0. 1 (71
Q/ Sawe COML
[TIMadi £y search word to: FFOL0102 | (Hex) 4Bytes

EEiEE 1 Search Port:1901

Diagram 5-5 Software setup parameters - port configuration
(1) baud rate: it can be standard baud rate or modified baud rate.
@ parity/data/stop: serial port parameters
@ Flow control:None/RS485/Hardware, choose the hardware to use hardware flow control.
None/RS485 means no flow control.
@ work mode: TCP Server /TCP Client/ Httpd Client/UDP Client/UDP Server
@ remote IP: the IP connected to K7 when it work as client. (TCP Client/ Httpd Client/UDP
Client)
@ remote port: the port number at which K7 initiates the connection is recommended to be set
to 0 when K7 is the TCP Client, that is, the connection is initiated with a random port number
@ TCP Server: none
modbus TCP: use it when you use th e function Modbus TCP to Modbus RTU
@ time of serial port : please refer to software of k7
Synchronous baud rate: it is used when the serial port parameters need to be changed during
transmission, with the use of virtual serial port software, or refer to the software design manual of
K7.
4. Firmware upgrade
The customer can use setup software to upgrade firmware
If the module needs to upgrade to a higher version of the firmware, the user can consult the sales
to upgrade the firmware, after getting the updated firmware, click the device, firmware upgrade,
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and then upgrade the firmware, when upgrading the firmware, keep the computer only one IP

address (the computer and the module is best connected directly, prohibit the computer through

WiFi to upgrade the module: firmware).

zearch word (Hex) 4Bytez F

ﬁ“]]e

Baze Save

Ir Tyvpe:

Select Client

Client | Address:
Client MAC Address: 9C AR 258D 2257

-

Select . bin file

[ % Program

&3 USR-TCP232-M4,E45 V2.3.3.102 o || =@ R
Device(DY) "3Z(L) Help
Search List [Click a device to read parameters in the Search List] T‘
Device IP Device Mame MaC Wersion
17216.11.76 USR-K? SCAB258D 2257  30E
andrate: o
®
P e —— 182, 168. 0. 201 )
l 0\4 Search Devicey 23 (7]
Fleaze turn off antivirug zoftware and firewall, and then upgrade!
23 )

style! |Transparent transmi w (7]

(7]

m=z (0™255) (%)

[=]

byte (0714800 (?)

o

(7]
7]

nize baudrate (RFC2ZLT

USE Cloud

[TIMadi £y search word to: FFOL10102

Full Show +

(Hex) 4Bytes

e 1

Search Port:1901

Diagram 5-6 Software setup parameters -upgrade

6. Specific functions

6.1.Modbus RTU to Modbus TCP

As for this function, you can configure it by web page or setup program. Please refer to below

example by setup program
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43 USR-TCP232-M4 E45 V2.3.2.102
Device(DY) H3Z(L) Help

Search List [Click a device to read parameters in the Search List] ﬁ
or
Device IP Device Mame MALC ersion
17216.11.76 USR-K7 SC AR 258D 2257 301B
Bandrate: 115200 - ()
Worle Mode: TCF Server - 7]
192, 165. 0. 201 ()
Clear ARP table
[ O e i 2
Compatible with
Local Fort: 23 (@)
search word (Hex) 4Bytez  FFO1010Z  FFO1010Z iz universal
l g Open Dlewice l& Dlewice Restar‘l l@ Factory Reset Mo dbusTCE: (71
Baze Save FackTime: i) m=z (0™255) (7]
PacklLen: 0 byte (0714800 (?)
Ir Type: |DHCEfhuto IF w| (7]
Synchronize baudrate (RFC221T 7
192, 188.0.7 ) []Ensble USR Clowd ———— (7)
v Sawe COML
Modify zearch word to: FFO10102 (Hex) 4Bytes
e 1

Search Port:1901

Diagram 6-1 choose Modbus TCP by setup program

Note: There are two potions in this place “ Modbus TCP”:
® None, which showed we are using a standard Transparent mode, no protocol conversion .
® Modbus TCP, means we use protocol conversion from Modbus RTU to Modbus TCP.

The function acts as below:

User Device

Modbus RTU K3 Module Modbus TCP

Diagram 6-2 function description for Modbus TCP to modbus RTU
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6.2.Heartbeat package

In network transmission mode, the user can choose using K7 send heartbeat package.
Heartbeat package can be sent to either a network server or a serial device.

The primary purpose of sending to the network side is to maintain a connection to the server,
which only works in TCP Client and UDP Client modes.

In the application where the server sends fixed query instructions to the device, in order to
reduce the communication traffic, the user can choose to send heartbeat packets (query
instructions) to the serial device in instead of sending query instructions from the server

The firmware of 3010 and later supports the heartbeat package function, which can send
heartbeat packets to both the serial port and the network.

ST SR UART Packet Time: |0 (0~255)ms time/length
default 0/0,
Local IP Config UART Packet Length: |0 (0~1460)chars utomatic

Sync Baudrate(RF2217 Similar):
Enable Uart Heartbeat Packet:

Uart Heartbeat Packet: |www.usr.cn
HEX: [7] ASCIIL:

Beat Time: 30 (1~65535)s

Socket A|Parameters

Waork Mode: | TCP Sernver |Z| Naone |Z|

TCP Server MAX Sackets: |8[x] Up to MAX |KICK [+]

Local/Remote Port Number: (23 23 (1~65535)
PRINT: []
ModbusTCP Poll: [ Poll Timeout : 200 (200~9999) ms

Enable Net Heartbeat Packet: []

Registry Type: |MNone |Z| Location| Connect With

Socket B

work Mode: [NONE  [+]

Diagram 6-4 Serial port/network heartbeat package

6.3. Registration package

In transmission mode, users can choose to have the module send the registration package to
the serverThe the registration package is intended to enable the server to identify the device from
which the data came, or to use it as a password to obtain authorization for the server's functions.

The registration package can be sent when the module establishes connection with the server,
or it can be spliced into the registration package data in front of each package.The data for the
registration package can be MAC addresses or customize registry data, and the customize registry
sets the content to a maximum of 40 bytes.

Firmware after V3010 supports the registry functionality.
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Set up a connection to send a registration package is mainly used to connect to the server

which need to register.

Version: v3016

UART Packet Time: (0~255)ms time/length

o/o,
UART Packet Length: (0~1460)chars automatic

Sync Baudrate(RF2217 Similar):

can modify it :
Enable Uart Heartbeat Packet: none-zero \

Socket A|Parameters

Work Mode: | TCP Server |Z| None |Z|

Mis

sc Config
TCP Server MAX Sockets: | &[] Up to MaX [KICK [+]

Local/Remote Port Number: |23 23 (1~65535)
PRINT: []
ModbusTCP Poll: [] Poll Timeout : 200 (200~9999) ms

Enable Net Heartbeat Packet:

Net Heartbeat Packet: www.usr.cn

HEX: [] ASCII:
Beat Time: 30 (1~65535) 5
Registry Type: | Mone |Z| Location| Connect With
Socket B|Parameters
Work Mode: |[NONE  [+]

Diagram 6-6 Registration

6.4.Web printing

n
-
o
il

Diagram 6-9 Web printing
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6.5. Customize webpage

K7 supports the function that users customize webpage. Users can upgrade their webpage code to
K7 by customize webpage and with WebSocket function, they can customize their own
communication protocol for transmission, which is more convenient.

If you need to customize webpage,please contact with USR.

r ——— N
g M4&K3—custam—mbpage.rar|» WinRAR (FEifkEZ) li@g

E L ETT L IR

=2 | gEeE 38 ETR e
‘®
=5 X dobh  EEEA 28 1SR CRC32
i iR
D (TCP ) TCP232-MA&E4SEFIRIAISE Y MTT=H V1.2.pdf 398,048 389,796 Foxit Reader PDF... 2015-04-13 11:30 8B2173C1
|2~ BmEE 1 e St 1 i A1 398,008 TH(L 4374

Diagram 6-10 Custom network upgrade package
Pay attention when you customize webpage, the name of final web file is ‘fs’, select product is M4

and then upgrade.
=k 1SR Upgra

Chinese
Destination [P ( | )|192.158.n.?
Select F'ru:u:luct e b4 i~ E45 M0

Select Path @waebpage self-define"f. 3-webpagehfs .]
;

Bin save finished Mot Connected

Diagram 6-11 Instructions for customizing web page upgrade software
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7. Contact us

Company: Jinan USR IOT Technology Co., Ltd

Address: Floor 11,Building1,No.1166 Xinluo Street,Gaoxin Distric,Jinan,Shandong,250101 China
Tel: 86-531-55507297 86-531-88826739-803

Web: http://www.usriot.com/

Support: http://h.usriot.com/index.php?c=frontTicket&m=sign

Email: sales@usriot.com
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