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Chapter 1: Introduction

1.1 Functional Description

The WiFi-Adaptor™ is designed to provide a sermelti-Fi (802.11b) wireless networking solution fBERN
controllers. The WiFi-Adaptor™ incorporates a WiFiR2wireless network module from WizNet. It can ieeh by
an RS232 serial port or a TTL UART at 115,200 babDéta and configuration communication is suppobgd
simple AT commands. Compatible TERN controllerdude AE, EE, RE, TDU, 586E, or any TERN board véth
TTL or RS232 UART.

Features:

* Provide WiFi (802.11b) ability to a TERN contreil
* Convert WiFi to RS232 or TTL UART

* Operate a TERN controller with iPad or iPhone
*2.03 x 1.21 inches, 135 mA at 5V DC power
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Figure 1.1 WiFi-Adaptor™ Functional Diagram
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Physical Description

Below shows the physical layout of the WiFi-Adaptor
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Figure 1.3 WiFi-TTL™
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Figure 1.5 WiFi-232™ + BE + VE232
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Figure 1.6 WiFi-232™ + BE + VE232 + D32
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Figure 1.7 WiFi-TTL™ + BE
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Chapter 2: Installation

2.1 Softwar e Installation

Please refer to the “software_kit.pdf” technical nmal on the TERN installation CD, under
tern_docs\manual\software_kit.pdf, for informatmminstalling software.

2.2 Hardwareinstallation

The WiFi-Adaptof™ can be connected to a TERN controller directlyavitD-pin ribbon connector. WiFi-23%
versions will connect to the RS232 port of the TE&Mtroller. WiFi-TTL™ versions will connect to the TTL
UART pins of the TERN controller.

Note: The WiFi-Adaptor ™ is powered by 5V from the TERN controller. Additional wiring may
be required to route 5V to VIN pin-1 on J1 or J2 on the WiFi-Adapptor ™.

Figure 2.1 WiFi-232™ connected to B-Engine + VE232
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VE232 H1 pin 2 =VCC
wired to

VE232 J3 pin 1 = VIN on

WiFi-Adaptor™

Figure 2.2 WiFi-232™ 5V = VIN Power Connection
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Pt Jo 560

Figure 2.3 WiFi-TTL™ connected to B-Engine at header J2
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Chapter 3: Hardware

3.1 Introduction

The WiFi-Adaptor™ is designed to provide a WiFiwa@n for TERN controllers. The WiFi-Adaptor™ supts a
WizFi210 wireless module from WizNet. It can beven by an RS232 serial port or a TTL (5V or 3.3\ARJ at

115200 baud. Compatible TERN controllers includg EE, RE, i386E, 586E, or any TERN board with & TT

UART or an RS232 UART.

3.2WizFi210 Features

The WizFi210 is a fully certified module that offest quick, easy, and cost effective way to add VWiapabilities
to TERN controller products. The module providesesaal UART interface which enables connectionrty af
TERN's controllers. The WizFi210 is an ideal sabuatifor organizations with limited or no Wi-Fi or Rixpertise,
as it not only dramatically reduces RF design thutalso removes the burden of testing and ceatifia; allowing
customers to focus on their core application, pebder expertise. The module supports data ratee Gf Mbps,
and is compliant with 802.11b.

Features:
»  Brings Wi-Fi connectivity to any device with a macontroller and serial HOST interface (UART)
* Minimal Serial to Wi-Fi “driver” footprint on hognicrocontroller and minor changes to existing host
MCU firmware
» Offloading of smaller host microcontrollers frometiVi-Fi and TCP/ IP networking
» Simple AT commands for configuration and data comication
» DHCP/static IP, TCP/UDP, Server/Client, DNS
* Reduces development time, testing and certificdtionden, accelerating time to market
» Easy device provisioning through our utility or WiProtected Set-up (WPS)
» Ultra low power consumption through dynamic powemagement
»  Operates with standard 802.11 b/g/n access pdistsead up to 11 Mbps (802.11b)
» 802.11i Security (WEP, WPA, WPA2-PSK, Enterprise)
* Rich I/O interfaces (SPI, UART, GTTL, 12C, ADC, JG
» Low power modes, Alarm Input for wake-up
» High-throughput hardware AES and RC4 encryptionfgaoon engines
e Limited AP Feature (Direct Connection to iPhon@adRand Android-Phone without AP)
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3.3Wireless Interface

TERN controllers can interface the WiFi-Adaptor™ther directly via TTL-UART with the WiFi-TTL™ oover
an RS232 serial cable with the WiFi-RS232™

WiFi-232™
The WIiFi-232™ version of the WiFi-Adaptor™ conneatsing an onboard RS232 converter. The controller
communicates with the WiFi-232™ module over RS232.

/ WiFi-232'M
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TERN | ! ! h
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Figure 3.1 WiFi-232™

WIFi-TTL™
The WIFi-TTL™ version of the WiFi-Adaptor™ connedifrectly to the UART on the WizFi210 module. The
controller communicates with the WiFi-TTL™ moduleeo a 0-5V or 0-3.3V UART connection.
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Figure 3.2 WiFi-TTL™

3.4 Power Supply

The WiFi-Adaptor™ has an on-board 3.3V linear tatpr by default. The linear regulator requires 8¥Dput at
pin VIN, J1 pin 1 or J2 pin 1.
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Chapter 4. Software

4.1 Introduction

The WizFi210 chip is controlled by series of AT amands**. All of the Wi-Fi overhead is managed hg t
module and transparent to the user. The commaedssad to set up the mode of the module and coticaten
data. The module can be configured to communiwétean existing wireless network or can act #iséed
access point and allow devices to connect to it.
Sample programs/projects for the WiFi-Adaptbcan be found in the following directories depaaddn your
controller:

c:\tern\186\sampl es\wifi

c:\tern\386\sampl es\wifi

c:\tern\586\sampl es\wifi

** SeeWizFi210 User Manual for AT command reference

4.2 Wi-Fi Wireless Networ k

In a typical Wi-Fi network setting, the WiFi-Adapt¥f logs into a wireless router. The WiFi-Adagtbrcan either
use a static IP address or request an IP add@sstlre wireless router. Once it has an IP addtkesmodule can
create a TCP server socket, which listens for inagnTCP requests, or a TCP client socket that ésteds a
connection to a TCP server. The figure below itatgts a Wi-Fi network with multiple WiFi-Adaptdfs configured
as TCP clients connecting to a WiFi-Adaptbronfigured as a TCP server.

/Wi-Fi Network

TCP Server

o

Figure 4.1 Standard Wi-Fi Network

TCP Clients /
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TCP Server
The following AT

commands establish WiFi-Adaptdras a TCP server at port 5000

// Connect to TERNTEST WIFI network, password “TernTest”

AT
AT+WWPA=ternte
AT+NDHCP=1

AT+WA=TernTest

//After connec
"AT+NSTCP=5000

iy Start Para

Paradigm C+ + Professio

st // wifi network password
// enable dchp for dynamic ip address
,,0 // wifi network name (ssid)

ted to WIFI network, set as TCP Server
" // Start a TCP server listening on port 5000

digm C++ Profes. .. c L rampk - pads.

nal TERN Edition - wifi

File Edit Search Wiew Project Script Tool Debug Ophions  Window Help

2Bm Eluld ol ®hnle |28 ol el we Sl % 2% st @ [R)2 2%y 2| &< ElE s

B 6\SA 3| Proje |
Goto POREHOTE-ROM
Ahdididddddddd b i i A A d AR ¥ HE z=] FPDREN

FAAsdbddddadddaad

WIFI server.c

In order to provi

For WIFI "TernTes
AT
AT+¥WPA=terntest
AT+RDHCP=1 /7 7/

After connected t

wifi data
wifi_ip
cadbuf

connect IR[Q]

L0

wifi data
wifi_ip
cndbuf
connect_ID[0]
connect_ID[1]

Wire on Viiz J3.1=57
Upto 10 connections, 1-0x3

AT+WA=TernTest, , 0 // Nawe of your network

"AT+NSTCP=6000" /7 TCF Server, FPort=5000

VAT+RCTCP=192.168.1.145, 5000" /7 TCP clienmt

In the debuy mode, use "Watch" window to watch:

o oseonfighlBe o cfg [Lefg)
F O wifi_server. rom [.rom]
B wifi_server c [ 2] lines=
: q ..%..~lib%ae.lib [.lib]
O =1_ipad.aze [.axe] PDREMOTE.
‘B . sweonfighlBe cfg [ ofg)
‘O =l_ipad.rom [.rom]
[ ... slibsaes.lib [L1ib]
M =l_ipad.c [ .c] lines=22f
Ov wifi_tdu.azs [.axe] FDREMOTI
@ oononoonfighlB6 . .cig [Lofg]
=0 wifi_tdu.rom [.rom]
“M@ ..~ . ~libhae.lib [ .1ib]
o wifi_tdu.c [.c] lines=628

SERL to WizFizle at 115,200 baud 06-1-2012

de 5V to WiFi-Adeptor J1.1 vie V232, hardware modification:

t" network. or your network

£ Tse your password
DHCP is enabled

o WIFI network, set as TCF Server or Client

|%
=L
|¢\
4

"AT+HSTCP=5000%r > n[ 0K ~r nubHet Gatewa ~rwn 192 168.1 100: 255 255 255 0: 192 . 168.1. 1%~
"192 168 .1.100: 255 255,255 .0: 192 168 1. 1~rsn[OE]srsns 0805050005000 000050000 0000001
"~n elBS1paxlBEw=1BS1p~=1BE~=1BS1p~=1BERE . 1. 147 4934100000 0 000 00 O OO O 0 0 0o O 0 000
"CONHECT 0 1 192.168.1.147 4934100000000 00 0 0 O O O O O 0 0 0 O 0 D O O 0 D O O O O 0 O 0
O O OO O O O O D O O D O O O O O O O O O D O O O D O 0 D O O O D D O O D O O O O O O O O 0 00 0

563:1 | {Insert | [Target: none |7|7 |r|Ut connected E’ 11:09:57 &M

Figure 4.2 TCP Server Sample wifi_server.c

Sample programvifi_server.c in the WiFi sample directory demonstrates crggdimf CP server. Watch the
following variables: wifi_data, wifi_ip, connect_[0), and connect_ID[1].

4-2



WiFi-Adaptor™ Chapter 4: Software

TCP Client
The following AT commands establish WiFi-Adaptdas a TCP client:

// Connect to TERNTEST WIFI network, password “TernTest”

AT
AT+WWPA=terntest // wifi network pasword
AT+NDHCP=1 // enable dchp for dynamic ip address

AT+WA=TernTest,,® // wifi network name (ssid)

//After connected to WIFI network, create client socket
"AT+NCTCP=192.168.1.145,5000" // TCP client connection to 192.168.1.145 port: 5000

Auto Connection

Auto connection mode acts as a cable replacemsofainthat the interface acts like a serial intfand no
commands or user intervention are required for eotion management. In this mode, the WiFi-Adaptdransfers
data transparently between the Host and Targedtia miode. No status information is sent to therodat.

Auto Server Connection

AT+WWPA=terntest // wifi network password

AT+NDHCP=1 // enable dchp for dynamic ip address
AT+WAUTO=0,TernTest,,0 // wifi network name (ssid)
AT+NAUTO=1,1,,5001 // TCP server, listen on port: 5001
ATA // start server auto connection

Auto Client Connection

AT+WWPA=terntest // wifi network password

AT+NDHCP=1 // enable dchp for dynamic ip address
AT+WAUTO=0,TernTest, ,0 // wifi network name (ssid)
AT+NAUT0=0,1,192.168.1.225,5042 // TCP client connection to 192.168.1.225 port: 5042
ATA // start client auto connection
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4.3 Wi-Fi Limited Access Point

The WiFi-Adaptof can also act as an access point for other wirelegges such as iPhones, iPads and Android
Smart Phones. As an access point, devices caintogthe WiFi-Adapto! and communicate with it. It is
considered “limited” because the WizFi210 can omlgnage a few connections at a time. Once a dasice
connected, telnet software or specifically desigeeftivare can communicate with the TERN controlierTCP/IP.

/Limited Access Poir \
Wi-Fi \

Access Point

-

Figure 4.3 Limited Access Point

The following commands establish a limited accesatmamed LimitedAP

// Create limited access point “LimitedAP”

AT+WM=2 // operating mode 2 = limited AP

AT+WAUTH=1 // authentication = open

AT+WWEP1=1234567890 // wep key = 1234567890

AT+NDHCP=0 // disable dhcp
AT+NSET=192.168.55.1,255.255.255.0,192.168.55.1 //static ip address, mask and gateway
AT+WA=LimitedAP,,8 // set network name = LimitedAP, channel = 8

AT+DHCPSRVR=1 // enable dhcp server to assign ip addresses

AT+NAUTO=1,1, ,5000 // enable auto connect as tcp server, port 5000

ATA2 // start auto connect

See sample program “sl1_ipad.c” in the WiFi samplectbry.
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