2 REALTEK

UART Interface Wlan Adapter
Application Note

This document provides the SDK guideline for building up an application that use popular
UART interface to connect with Ameba and send/receive data via Ameba WLAN interface.
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1 Introduction

This document introduces the implementation of uart adapter feature in Ameba.
Smartphone and PC which has UART interface can transmit data to each other with Uart
Adapter Feature in Ameba. The Setup process is quite simple that users just need to
connect the PC and Ameba by UART and power on Ameba, after that users can use
smartphone to transmit data and configure the Uart Parameter in Ameba.

2 Associate Uart Adapter to AP

The first time when power on, Uart Adapter will start simple configure process, use simple
configure APP on smartphone to associate Uart Adapter to AP. The detail of how to use
simple configure, please refer to <<AN0011 Realtek wlan simple configuration>> document.

After associate to AP successfully with simple configure, the AP information (ssid, channel,
password, etc)will been written into Flash. Uart Adapter will read AP information from
Flash and associate to the same AP automaticly when it power on again.

If the AP information has changed or Uart Adapter need to associate to another AP, push
the GPIO reset button on Uart Adapter to erase the AP information in Flash and restart,
Uart Adapter will then start simple configure process just like the first time it powers on.

3 Uart Adapter Protocol

This sector will describe the protocol for communication between Uart Adapter and
smartphone APP.

3.1.1 Architecture

There are two main function provided by Uart Adapter Feature. The first is chat data
transmit between smartphone and PC or other device which has UART interface, the other
is smartphone configure the parameters of UART on Uart Adapter, such as baudrate,
stopbits, parity and so on.

3.1.1.1 Topology
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PC or other device can communicate with Uart Adapter by UART.
Uart Adapter and smartphone associate with same AP.

There are two TCP connection between Uart Adapter and smartphone, one is data
socket which will transmit chat data come from smartphone or PC; the other is control
socket which will transmit the configuration information about UART parameters.

3.1.1.2 Discovery
MDNS is a protocol that resolves host names to IP addresses or Service name to IP
address with layer4 type with port in local network that do not include a local name
server. It is a zero configuration service, using essentially the same programming
interfaces, packet formats and operating semantics as the unicast Domain Name
System (DNS). the mDNS protocol is published as RFC 6762, uses |IP multicast User
Datagram Protocol (UDP) packets with 224.0.0.251 and port 5353.

After Uart Adapter associate to AP and get IP address in section 2, it will start 2 TCP
server and start to listen, one is chat data TCP server with the ip address and port 5001,
the other is control data TCP server with the ip address and port 6001.

At the same time, MDNS register process started. Uart Adapter will register 2 services in
the local network with MDNS packets to advertise the chat data and control data TCP
server information. The chat data service name is
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ameba_[mac_adress]._uart_data._tcp.local with ip address and port 5001, the control
data service name is ameba_[mac_adress]._uart_control._tcp.local with ip address and
port 6001.

The smartphone which also has MDNS module can receive the MDNS packets and
discover the service that Uart Adapter register. It can get the service name, service ip
address and service port. With name it can identify the chat data service and the control
data service.

With the information get from MDNS, smartphone can connect to the 2 TCP servers in
Uart Adapter and then start to transmit chat data and control data with Uart Adapter.

3.1.1.3 Chat Data Process

3.1.1.3.1 TXto smartphone
The source of chat data is PC or Device, then chat data will been transmit from PC or
device to Uart Adapter by UART. Uart Adapter receive the chat data in bytes and the
chat data will be stored in buffer temporary. If there is no more chat data received in 50
microseconds, all the chat data received before will been send to the smartphone in TCP
packets through chat data socket. If the chat data in buffer is more than 1400 bytes, it
will also been send to the smartphone in TCP packets through chat data socket.

3.1.1.3.2 RX from smartphone
The chat data come from smartphone will been received by a thread which monitor the
chat data and control data sockets by select function. The received chat data will then
been sent to another thread by mailbox and been written to UART in that thread.

3.1.1.4 Control Data Process
The control data socket is used to set and get the UART parameters in Uart Adapter by
smartphone APP.

3.1.1.5 Format
Control data is wrapped in TCP packets and has specific formats. The most important is
that the prefix of control data must been “AMEBA_UART”, otherwise the control data
will been dropped even if it is received from control data socket.

3.1.1.5.1 SetRequest
From smartphone APP to Uart Adapter, this packet is used to set parameters of UART
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8hits 8bits 8bits 8-32bits 8hits 8hits 8-32bits

|<780bits

Prefix Mode Typel | Lenthl Valuel Type2 | Lenth2 Value2

3.1.1.5.2 Set Reponse
From Uart Adapter to smartphone APP, indicate whether the set request before is

success

8bits

| «———80bits

Prefix Mode

3.1.1.5.3 Get Request
From smartphone APP to Uart Adapter, this packet is used to get the UART information

for Uart Adapter.

8hits 8hits

| «———80bits »>|< >« >

Prefix Mode Type

3.1.1.5.4 Get Reponse
From Uart Adapter to smartphone, this packet contain the UART information of Uart

Adapter.

8hits 8bits 8bits 8-32bits 8hits 8hits 8-32bits

|<780bits

Prefix Mode Typel | Lenthl Valuel Type2 | Lenth2 Value2

Note: in order to make the packets be parser earier by smartphone, every set response
and get response packet will end up with “\n” in the end of packet.

3.1.1.5.5 Fields implication
Prefix: the identify of control data, length is 10 bytes. This field is filled with ASCII code

of “AMEBA_UART”, only the prefix match control data will been processed.
Mode: indicate the packet is “Set” option or “Get” option, length is 1 byte.
Mode=0: setrequest, send from smartphone to Uart Adapter
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Mode =1: set response, send from Uart Adapter to smartphone
Mode = 2: get request, send from smartphone to Uart Adapter
Mode = 3: get response, send from Uart Adapter to smartphone

PS: the range 0~3 is just the Hex number in the field, for example: Mode = 2 will
fill the field with 0x02, Mode = 3 will fill the field with 0x03

Type: indicate the type of parameters, length is 1 byte and use bitmap which means
every bit in the byte will indicate one kind of parameter type.

Bit0 = 1: UART BaudRate (9600, 38400, 115200...)
Bitl= 1: UART WordLen (only support 7 and 8)
Bit2= 1: UART Parity (0-none, 1-odd, 2-even)
Bit3 = 1: UART StopBit (0-1stop bit, 1-2 stop bit)

Bit4 —Bit7: notsupport yet, for later extended

There are two different situations for Type, one is set request which started by
smartphone, if the request want to set UART Baudrate, fill the Type with 0x01, if the
request want to set UART Parity, fill the Type with 0x04, if the request want to set more
than one parameters one time, use the TLV format to fill the packet in sequence, each
TLV represent one parameter and its value. Get response started by Uart Adapter has
the same format with set request.

The other situation is in get request which also started by smartphone. No TLV is
needed and there is only one Type in get request packet. If get request want to get
UART Baudrate, fill the Type with 0x01, if get request want to get UART Baudrate and
Parity, fill the Type with 0x05 which means bit 0 and bit 2 is set. If get request want to
get all the parameters supported, fill the Type with OxOF. So there is only one Type field
in the get request packets.

Lenth: indicate the length of parameters with bytes in units. The length of Lenth is fixed
1 byte. The range of Lenth is 1-4:

Lenth = 0x01: the value length is 1 byte.
Lenth = 0x02: the value length is 2 byte.
Lenth = 0x03: the value length is 3 byte.
Lenth = 0x04: the value length is 4 byte.
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Value: the value of parameters, the length is depend on Lenth.

Lenth = 0x01: value range [0-OxFF].

Lenth = 0x02: value range [0-OxFFFF].
Lenth = 0x03: value range [0-OxFFFFFF].
Lenth = 0x04: value range [0-OxFFFFFFFF].

There are two kind of Value, one is in set request or get response, Value means the
value of UART parameters, the other is in set response, Value means set result, Value =
0 means set successful, otherwise means set error.

usage type range
Prefix Identify the control String ASICII of

data packets “AMEBA_UART”
Mode Option type Uint8 0x00-0x03
Type Parameter type Uint8 0x00-0x1F
Lenth Parameter length Uint8 0x01-0x04
Value Parameter value Decide by Lenth 0x0-OxFFFFFFFF

3.1.1.6 Illustration

3.1.1.7 Instance 1
Smartphone want to set the Baudrate of Uart Adapter to 115200

1, smartphone sent set request control data as follow through control data socket, if no
set response returned, smartphone can send set request again.

| AMEBA_UART | 0| 1|4 | 115200 |

IIAH IIM” “" EII " BH IIAH II_" IIUII IIAH a R” IITII Set req uest
Actual Data 0Ox41 0x4D 0x45 0x42 0x41 Ox5F 0x55 0x41 0x52 0x54 0x00

baudrate lenth 4byte Value 115200
0x01 0x04 0x00 0xC2 0x01 0x00 (fill in reverse for byte-order)
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2, Uart Adapter receive the set request. It will set the Baudrate and send back set

response packet as follow. Smartphone receive the set response packet and consider
the set option is successful.(error code is not supported now)

| AMEBA_UART | 1| \n

IIAII IIM” o" EH " BH IIAH II_II " UH IIAII o RH IITH Set respo nse
Actual Data 0x41 0x4D 0x45 0x42 0x41 Ox5F 0x55 0x41 0x52 0x54 0Ox01

3.1.1.8 Instance 2
Smartphone want to get the UART Baudrate information of Uart Adapter.

1, Smartphone send get request control data as follow through control data socket, if no
get response returned, smartphone can send get request again.

| AMEBA_UART | 2| 1|

IIA" IIM” “" E" “" BH IIAH ll_" IIU" IIA" “" R” IIT" get request
Actual Data 0x41 0x4D 0x45 0x42 0x41 Ox5F Ox55 0x41 0x52 0x54 0x02

baudrate
0x01

2, Uart Adapter receive the get request and send back get response as follow,
smartphone will receive the response and get the baudrate information

| AMEBA_UART | 3| 1|4 | 115200 |\n

IIAH IIMII " Ell IIBII IIAII II_II IIUII IIAII IIRII IITIl get res ponse

Actual Data 0x41 0x4D 0x45 0x42 0x41 Ox5F 0x55 0x41 0x52 0x54 0x03
baudrate Lenth 4byte Value 115200
0x01 0x04 0x00 0xC2 0x01 0x00

3.1.1.9 Instance 3
Smartphone want to set the Baudrate to 115200 and WordLen to 7

August 11, 2015 9
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1, smartphone sent set request control data as follow through control data socket, if no

set response returned, smartphone can send set request again.

| AMEBA_UART [0 ]1]4]9600|2]|1]7]

HAII ”M” " EM " BII HAII Il_ll llull llAII " RII IITM Set req uest
Actual Data 0x41 0x4D 0x45 0x42 0x41 Ox5F 0x55 0x41 0x52 0x54 0x00

baudrate Lenth 4byte Value 9600 wordlen
0x01 0x04 0x80 0x25 0x00 0x00 0x02
Lenth 1byte Value 7
0x01 0x07

2, Uart Adapter receive the set request. It will set the Baudrate and WordLen and send
back set response packet as follow. Smartphone receive the set response packet and
consider the set option is successful.(error code is not supported now)

| AMEBA_UART | 1| \n

HA" IIMII “" EII “" BII HAII II_II IIUII llAII “" RII IITII Set response
Actual Data 0x41 0Ox4D 0x45 0x42 0x41 Ox5F Ox55 0x41 0x52 0x54 0x01

3.1.1.10Instance 4
Smartphone want to get the UART Baudrate and Stopbits information of Uart Adapter.

1, Smartphone send get request control data as follow through control data socket, if no
get response returned, smartphone can send get request again.

| AMEBA_UART | 2|9 |

IlAlI ”M” “" Ell “" BII IIAII ll_ll llull IIAH “" RII IITlI get request
Actual Data 0x41 0x4D 0x45 0x42 0x41 Ox5F 0x55 0x41 0x52 0x54 0x02

baudrate & stopbit
0x09

August 11, 2015 10
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2, Uart Adapter receive the get request and send back get response as follow,

smartphone will receive the response and get the Baudrate and Stopbits informations

| AMEBA_UART [ 3]|1]4]115200] 8| 1|2 |\n

HAII ”M” " EM " BII HAII Il_ll llull llAII " RII IITM get res ponse
Actual Data 0x41 0x4D 0x45 0x42 0x41 Ox5F 0x55 0x41 0x52 0x54 0x03

baudrate Lenth 4byte Value 115200 stopbit
0x01 0x04 0x00 0xC2 0x01 0x00 0x08

Lenth 1byte Value 2
0x01 0x02

3.1.2 Flow Chart

Stepl: Uart Adapter enter simple configure process when power on and wait to
associate to AP by smartphone

—_— TCP

Simple Configure

Process
S
)
Q AL Ameba
Q = Uart Adapter

Step2: Uart Adapter advertise its chat data and control data TCP server information by
MDNS.
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UART
TCP
R N 0 | eeeee- WLAN
‘ ‘\
’ [y
s AP ',
0’ ‘\
' -
'.' MDNS Service
¢ \Through Mcast UDP
A Ameba
= Uart Adapter
Servicel: _uart_data | Service2: _uart_control
P 192.168.1.101 Port1: 5001 Port2: 6001
Step3: Uart Adapter start two TCP server and wait for connection come from
smartphone
UART
TCP
...... WLAN
Create TCP Server and
R wait for connection
[
Q A Ameba
\ - Uart Adapter

TCP Server 1:
port 5001

TCP Server 2:
port 6001

Step4: Create RX and TX thread after connection has been established.
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TCP
D N 20200 | =e=ee=- WLAN
\
—
7 ap \
Create RX and TX thread to handle chat
data and control data
/ Data socket \
A Ameba = | @
> Uart Adapter &= . \
Control socket (=3
Step5: Chat data transmit

— UART
 — TCP

data —/> data \
/ \\> data
A Ameba <7 | @
= Uart Adapter 8- > '
data
-+ data
~— data

Step6: Control data transmit
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3.1.3 Setup guide

3.1.3.1 Complie guide
To enable Uart Adapter in Ameba, please make sure the macro as follow are configured
correctly. Please configure CONFIG_EXAMPLE_UART_ADAPTER to 1 in platform_opt.h.
Please also configure LWIP_UART_ADAPTER to 1 in Iwipopt.h

August 11, 2015 14
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Once startup correctly, the output of log uart should be as follows:

===== Enter Image 2 ====
Initializing WIFI ...
Start LOG SERVICE MODE

==============>xUartadapter_init{)
RTLE195A[HAL] : ISR 8 had been allocated!!!
RTLB195A[HAL]: ISR 8 had been allocated!!!
WIFI nitialized

init_threadid?), available heap Ox5bl0
Mo AP Profile read from FLASH, start simple configure

Switch to channel{2)
Switch to channel({3)
Switch to channel{4)
Switch to channeT(s)
switch to channeTl(a)
Switch to channel({7)
Switch to channel({8)
Switch to channeT(o)

switch to channel(lo)

August 11, 2015 15
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3.1.3.2 Peripheral guide
There are two Peripheral need to setup: UARTO and GPIO, for detail usage please refer to
<<UMO0035 Realtek amebal peripheral vertification>> document.

UARTO: use to receive and send data through uart.

GPIO: use to erase the AP information in Flash and restart.

3.1.3.3 Power Save
Uart adapter can support power save mode and wakeup by Uart and TCP. To enable power
save mode please set UA_PS_ENABLE to 1 in uart_adpater.h.

There are two ways to wakeup system by UART

(A) Select a UART RX pin which is also an a GPIO interrupt pin
(B) Parallel UART RX with another GPIO interrupt pin.

The UA_GPIO_WAKEUP_PIN is used to wakeup system by Uart RX event in solution B, users
can use any GPIO interrupt PIN as UA_GPIO_WAKEUP_PIN, the user guide and more detail
of power save mode please refer to << AN0045 Realtek Ameba-1 power modes.docx>>

August 11, 2015 16
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4 APP

The smartphone application implemented three main functions provided by UART Adapter
Feature. The first is discovering the Ameba devices at a local network environment. The
second is configuring the parameters of UART on UART Adapter. The finally function is chat
data transmit between smartphone and PC through Ameba device.

4.1 Android

August 11, 2015 17
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4.1.1

Architecture

App Start

J

Devices Discovery

I

User Page Switch

|

Device Configuration
Page

I

TCP Client Start

l

Send Setting Request
header

I

Combine Setting of
Configuration

|

Send Setting Packet
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4.1.2 Setup guide

Step 1. Run UartThrough App. The device will auto-discovery when App is first run.

Searching...

Please wait...

Debug Message

August 11, 2015 19
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Step 3. Press the setting button on the upper right corner. The found devices list will pop up on

Screen. Touch one device than the setting page will be show.

Setting button

Choose One Ameba

AMEBA_00e04c870000

192.168.1.103

Cancel

Debug Message

August 11, 2015 20



t1
(M\\ REA'—TEK Document Number: AN0046

Step 5. Return the main page and press one Ameba device. Than next chat page will be show.

Ameba Devig

====( ====
name: AMEBA_00e04c870000
host: 192.168.1.103

port: 5001

Send

August 11, 2015
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Step 6. Run an UART tool on computer. Ex: AccessPort

The UART setting of AccessPort tool must be same as the setting changed on App.

@l AccessPort - COM1{115200,M,8,1) Closed L- = |85 =B
Z#(R) ) BENV) EEM IEM SE0) =D
IR IFEIC =2
- A d 1
Terminal Monitor AR ER
= e
B Hex o A
B | (] e b B | = BEBEFIEHEE
Chphz e 115200
BORE
a0
SFIEEE ([Ge00.
stz
it
BB
BEEEER BYEETS
© FERA © FERA
O gl O gl
S
[ e angss iERY 1000 24P
- SET =1}
BiE- O 1EE O FE Plain Tef| S eeEr A ]
Tl BRI R BT 1
V] E SRR R
[ mEO
s #=0 FWo COMZ1(115200,M,8,1)
Step 7. Now the chat function can be running.
= _ @l AccessPort - COM1(9600,N,8,1) Opened || B
Let us just chat THA ZEE B2V EEM) TEM BE0) =E3H)
z========= 2015.04.30 ========== (_h‘ ﬂ g ‘ 9
[Me]hello realtek -
Terminal doperon

Send
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4.2i0S

To be continued
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