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AN64069 — LED Lighting Control Using

Powerline Communication and Bluetooth

Application Note Abstract

AN64069

Associated Project: Yes

Associated Part Family: CYS8CPLCxx/CY8BCLED16P01

Software Version: PSoC® Designer™ 5.1
Associated Application Notes: AN60934, AN60834

ANG64069 describes the control of smart home lighting systems using Cypress’s Powerline Communication (PLC) solution
interfaced to a PC via Bluetooth. Attached to this application note are a Graphical User Interface (GUI) and a firmware project
that bridges the Bluetooth and PLC networks. The GUI allows visual control of the lighting parameters of multiple Cypress kits

including CY3276, CY3277, CY3267;and CY3268.

Introduction

Recent improvements in LED lighting and smart grid
technology call for sophisticated methods of implementing
home automation systems. We have developed a smart
home application where PLC and Bluetooth are used to
control different devices. PLC is the ideal networking
technology for enabling the smart home as it does not
require any additional infrastructure to communicate to all
areas of the home. For smart home systems that require a
sophisticated control center, a link needs to be established
between that control center and the PLC system. The
answer to the issue is Bluetooth, which is integrated in most
PCs and portable devices. With a Bluetooth wireless
transceiver connected to the PLC-enabled home network, a
PC or portable device can be used as the sophisticated user
interface into the smart home grid at no added cost.

The application described in the following sections
implements an LED lighting control system. The user
controls the color and brightness of the different PLC
enabled LEDs through a PC GUI. The GUI connects to the
Bluetooth — PLC adapter that uses Cypress’s Programmable
PLC platform to interface with a Parani ESD 200 Bluetooth
module. The PLC enabled LEDs are either Cypress’s
Programmable PLC with Ez-Color (CY8CLED16P01) or
PowerPSoC® Intelligent LED Drivers connected to PLC
integrated solution through an I°C interface.

This application note provides an overview of the PLC and
Bluetooth technologies. It explains how to interface the
Bluetooth module to the Cypress CY8CLED16P01
programmable PLC device, using the CY3276 or CY3277
PLC Development Kit or a PowerPSoC device interfaced to
a CYBCPLC10 fixed-function PLC device. Lastly, it
describes an example project for controlling LED modules
with PLC from a Bluetooth-enabled PC.

Figure 1. LED Control using Bluetooth and PLC System Diagram
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Powerline Communication

Powerlines are a widely available communication medium
all over the world for PLC technology. The pervasiveness of
Powerline also makes it difficult to predict the characteristics
and operation of PLC products. Because of the variable
quality of Powerlines around the world, implementing robust
communication over Powerline has been an engineering
challenge for years. The Cypress PLC solution enables
secure and reliable communication over Powerline. Cypress
PLC features that enable robust communication over
Powerline include:

®  Integrated Powerline PHY modem with optimized filters
and amplifiers to work with high voltage and low voltage
Powerlines.

®  Powerline optimized Network Protocol that supports
bidirectional communication with acknowledgement
based signaling. In case of data packet loss due to
noise on the Powerline, the transmitter has the
capability to retransmit the data.

B 8-bit CRC for error detection and data packet
retransmission.

® A Carrier Sense Multiple Access (CSMA) scheme built
into the Network Protocol that minimizes collision
between packet transmissions on the Powerline,
supports multiple masters, and enables reliable
communication on a bigger network.

A block diagram of the PLC solution is shown in Figure 2
with the programmable CY8CLED16P01 PLC fransceiver
with HB LED controller as the example. The PLC family of
devices also contains the fixed-function CYS8CPLC10 PLC
transceiver that has an I°C interface to the host, and a
programmable CY8CPLC20 PLC transceiver. The
programmable PLC devices can have the host apg)lication
running inside or can have an external interface (1°C, SPI,
UART, and so on).

Figure 2. Cypress PLC Solution Block Diagram

AN64069

To interface a PLC device to the Powerline, a coupling
circuit is required. The following kits contain the required
coupling circuitry for high voltage or low voltage powerline
applications.

®  CY3272 High Voltage PLC Evaluation Kit (EVK)
®  CY3273 Low Voltage PLC Evaluation Kit (EVK)

® CY3274 High Voltage
Development Kit (DVK)

®  CY3275 Low Voltage Programmable PLC Development
Kit (DVK)

®  CY3276 High Voltage Programmable PLC + HB LED
Control Development Kit (DVK)

®  CY3277 Low Voltage Programmable PLC + HB LED
Control Development Kit (DVK)

The high voltage kits CY3272, CY3274, and CY3276, are
designed with the filtering and power supply circuitry to
operate on 110 V to 240 V AC Powerlines. They are
compliant to the following CENELEC and FCC standards.

Programmable PLC

®  Powerline Signaling (EN50065-1:2001, FCC Part 15)
® _ Powerline Immunity (EN50065-2-1:2003, EN61000-3-2/3)

B Safety (EN60950)

The low voltage kits CY3273, CY3275, and CY3277, are
designed to operate on 12 V to 24 V AC/DC Powerlines. All
three low voltage kits are designed with the filtering and
power supply circuitry.

The CY3272 and CY3273 kits are used to evaluate the
CYBCPLC10 PLC fixed function device, which has an 1’c
port for interfacing to an external host microcontroller.

The CY3274 and CY3275 kits are used to develop an
embedded powerline networking application on the
CY8CPLC20 programmable PLC device. They contain user
interface options such as I°’C, RS232, GPIO, analog voltage,
LCD display, and LED to develop a full application.

Powerline Communication Solution The CY3276 and CY3277 kits are used to develop a
powerline controller and embedded host application with
|;1b;e;pmcm7m| High Brightness (HB) LED control on the C\_(8CLED16P01
= === I — 1 Programmable PLC + HB LED Control device. They also
| | Szgzgf’;;';“;jr';s Moduiaton | | |5 contain many user interface options such as 1°C, RS232,
I . I 1| e mog || I e oo || ] GPIO, analog voltage, LCD display, and LED to develop a
Iw Penpherals @I e | | full application. They have the added feature of a HB RGB
| Network Protocol | || Additional System I COmmLﬁZ’:ﬂm o LED daughter card to evaluate lighting control with
| MACRggggf;:fm I | D‘if‘teg;;;z I g powerline communication by the CY8CLED16P01 device.
Fskvogem || | SPI,UART efc. ’ I More information on. PLC can be found at
!_PE Core _| !_ps_oc core | !_ Clﬁt;:ir_ _| www.cypress.com/go/plc.
Powerline Transceiver Packet B I u eto Oth TeC h n 0 I O g y

‘ AC/DC Powerline Coupling Circuit ‘ Bluetooth technology is by far the most successful of any of
{110VI240v AC. 12Viedy ACIDE ele ) the short-range wireless standards. Bluetooth was
i b conceived with the mobile phone as the center of the
Powerline universe. As noted on the Bluetooth Special Interest Group
website, it has been around for just over ten years (twice as
long as ZigBee) and outsells all of the other short-range
standards put together, with over one billion chips shipped
every year. The very first Bluetooth products can still
communicate with new ones that you buy today — something

that neither 802.11 nor ZigBee can claim.
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Equally important, over the decade it has been shipping, it
has evolved to address all of the key requirements of the
smart home market.

®  Robustness. Bluetooth technology is the only
frequency hopping standard. That makes it very
appropriate for the home environment, where the
spectrum is unpredictable.

®  Coexistence. Bluetooth technology is the only wireless
standard that includes coexistence mechanisms to
maintain performance in noisy environments. That
means that it continues to work when new radios are
introduced in a home.

®  Long Range. The latest Bluetooth chips provide
ranges as good as any other 2.4 GHz technology, at
significantly lower operating power.

®  Proven security. Bluetooth technology has mature
security that has evolved to cope with a variety of
security attacks, along with well tested implementations
that have proven to be resistant to hacking.

®  Licensing. The royalty-free license model of the
Bluetooth SIG extends to all versions of the technology.

Currently, almost every portable device comes with a built-in
Bluetooth transceiver, which is accessible to the developers
in their applications. This enables the use of software
developed for notebooks, smart phones or any other
portable device into smart homes.

AN64069

Bluetooth to PLC Adapter
Application Development

The hardware interface of the adapter is shown in Figure 3.
It consists of a CYSBCLED16PO01 device, interfaced through
UART to a Parani ESD 200 Bluetooth - Serial Module.

The CY8CPL20 operates at a typical voltage of 5 V and the
Bluetooth module operates at 3.3 V. Because the kit does
not have a 3.3 V power supply, a fixed output voltage
regulator is used to generate 3.3 V. The power connections
between 5 V, the regulator, and 3.3 V of the Bluetooth
module are also shown in Figure 3. All of this can be
implemented on the breadboard space provided on the
CY3274.

There are also four LEDs to indicate communication on
either network. Three of them indicate activity on the PLC
network: receive, transmit, and band-in-use, and there is
one LED for Bluetooth status. The latter output should be
wired to one of the general-purpose LEDs on the kit. The
PLC status LEDs already use pins P2[1], P2[3], and P2[5]
for BIU, RX, and TX respectively.

There is an LCD to display useful information to the user.

As the firmware is a bridge between the Bluetooth and PLC
network, it does not initiate any communication on the
Powerline unless it receives a command over Bluetooth.

The next sections describe how to transmit and receive a
PLC packet using the memory array and how the Bluetooth
packets are framed.

Pin Name Description

P2[1], P2[3], | BIU, RX, TX Already wired to the correct LEDs on the CY3275 or CY3277 boards.

P2[5] LEDs

P3[0], P3[1], | Red, Green, Already wired to the High Brightness LEDs of the daughter card of the CY3275 or CY3277

P3[2] Blue Dimming boards.
Output

P3[6] DC Control Connect to LED1. Switches either on or off when a digital control message is received.
LED

P3[7] Variable Connect to LED2. Changes intensity depending on the value received in the variable
Control LED control message.

P4[0] — P4[6] | LCD Connect a LCD to the LCD1 header.
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Figure 3. Bluetooth to PLC Adapter Pin Connections
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Transmitting PLC Packets

To transmit a PLC packet, the following registers in the memory array need to be accessed. Only the bits that are important for
this agplication are shown in Table 1. For details on these registers, refer to the PLT wuser module datasheet in

PSoC® Designer™.

Table 1. PLC Memory Array Transmitter Registers

Offset Register Name Access 7 6 5 4 3 Y [\ 0
0x01 Local_LA_LSB RW 8-bit Logical Address

0x05 | PLC_Mode RW | TX_Enable RX_Enable pisable BIU | | | |

0x06 TX_Message_Length RW Send_Message Payload_Length_MASK

0x07 | TX_Config RW | TX_SA Type | TX_DA_Type T%pseer"ice TX_Retry

0x08 TX_DA RW Remote Node Destination Address (8 bytes) B

0x10 TX_CommandID RwW TX Command ID

0x11 TX_Data RW TX Data (31 bytes)

R | v
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Interfacing the Bluetooth Module and the Packet Frame Structure

The Bluetooth module is controlled using AT commands. The firmware also sets the Bluetooth module into scanning mode, so
that any other Bluetooth master can identify and connect to this Bluetooth slave device. For more information on the Parani
ESD 200 Bluetooth module, please refer to the module’s datasheet and the user manual available here.

The following AT commands are used in this application:
1. AT\r\n - It checks the connection status with the host controller.
2.  AT+BTCANCEL\r\n — It terminates the current task that the Bluetooth module is executing.

3. AT+BTSCAN\r\n — It sets the Bluetooth module state to waiting. In this state, the other Bluetooth masters can ping and
connect to the module.

When these commands are sent, the Bluetooth module sends a response back. The response could be a \r\nOK\r\n or a
\r\nERROR\r\n. After sending the AT commands, the firmware waits until it receives the response from the module. The
command terminator for the UART is set to \n.

The Bluetooth to PLC Bridge receives commands over Bluetooth from a PC and transmits them over the Powerline. The
method used to communicate data is similar to the one used for writing to a memory map. The key exception here is that the
Bluetooth protocol has an identifier CONNECT before actual data. The bridge understands that the master is trying to
communicate when it receives the identifier. When the firmware finds a packet received over Bluetooth, it checks for the
identifier. If the identifier matches CONNECT, then the firmware decodes the remaining packet. Otherwise, the packet is
discarded. The following diagram shows the packet structure for Bluetooth communication.

Memory Array
Offset

CONNECT > Data 1 P D Datan

It should be noted that the Bluetooth module uses ASCII to transmit a packet. Therefore, for one byte of hexadecimal data, two
bytes of characters are required to be transmitted.

The following example shows how to set the TX Command ID to 0x30.

The PLT memory array offset for TX Command ID register is 0x10. The value to be set is 0x30. Therefore, adding these
values in the packet frame shown in figure below gives:

CONNECT

0x43 > Ox4F »  Ox4E »  Ox4E > 0x45 > 0x43 > 0x54 7]

<> 0x31 0x30

0x10 0x30

0x33 0x30

v

The following example shows how to set the TX payload to 0XxA1 0xA2.

The PLT memory array offset for Tx Data register starts from Ox11. The values to be set are 0xA1l and 0xA2. Therefore,
adding these values in the packet frame shown in the figure below gives:

CONNECT
0x43 »  Ox4F » Ox4E » Ox4E »  0x45 »  0x43 » 0x54 j
Q 0x31 »  0x31 0x41 0x31 »  0x41 »  0x32
0x11 OxAl O0xA2

Since the same bridge can act as a Powerline node, if the destination address sent by the GUI matches the logical address of
the bridge, then the bridge will process the received command.
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Adapter Project

The project runs on the CY8B8CLED16P01 PLC plus HB The CYBCLED16P01 device has the following inputs and
LED controller device. A block diagram of the adapter outputs.

system is shown in Figure 4. Note that this application can . ) ) .

communicate with a PowerPSoC device and CYS8CPLC10 12C: To provide an optional I12C interface. It can be
fixed-function PLC device or a CYS8CLED16P01 plus HB used to communicate with a PC via a USB — 12C
LED receiver. For more information on implementing Bridge.

either solution, refer to the application notes titled Remote ®  UART: To provide the interface between the Parani
High Brightness LED Control Using PowerPSoC® and Bluetooth module and the PLC device. It has a baud
Powerline Communication (PLC) - AN60934 and rate of 9600bps.

CapSense® Lighting Color Control with Powerline -

PLC: The color information from the PC is received
via Bluetooth. There are five possible messages that
can be received. When the message received is
addressed for the adapter, it processes the command.
Otherwise, it sends out the command over PLC to the
Figure 4. CYBCLED16P01 Adapter Block Diagram destination address. It should be noted that the
current firmware does not support the ping feature

that is available in the receiver project of AN60834.
LEQ O CIE Color Control (ID 0x31): This message
contains the CIE color coordinates and

Communication (PLC) - AN60834 respectively. The
firmware receiver project attached to either application
note is compatible with the adapter project in this
application note.

T ' T brightness value. When this message is received,

the CY8CLED16P01 performs the 3-channel
e LED p=D color mixing algorithm. If the mixed color is valid
river Driver Driver

(within the color gamut of the LEDs), the red,
green, and blue channels are driven by their
SSDM  SSDM  SSDM  Enaple respective SSDM blocks. If the mixed color is
, ‘ ‘ ‘ invalid, the color mixing algorithm is performed
12C SDA / on the previous valid co-ordinates with the most

andsct LED DC recent brightness value.

SR 7| conwo Q  Direct LED Control (ID 0x30): This message
UART TX 2( contains the dimming values of the red, green,
and RX [ and blue LEDs. The values are fed directly to the

Control respective SSDM blocks for driving the LEDs.
T l O Digital Control (ID 0x32): When this message is

received, the CY8CLED16PO0L1 either switches on

PLC  PLC or off the DC Control LED.

RX T O Variable Control (ID 0x33): When this message
is received, the CYS8CLED16P01 sets the value
of the PWM that controls the Variable Control
LED.

If the message received from the PC via Bluetooth is meant for a different node, it will transmit the packet out using the
settings below. The PLC memory array settings for sending the CIE color coordinates is shown in the following table.

Table 2. Transmitter Memory Array Settings (CIE Co-ordinates)

Offset | Register Name | Access 7 | 6 [ 5 ] 4 [ 3] 2 [ 1] 0
0x01 Local_LA_LSB RwW 0x01
0x05 PLC_Mode RW TX—:EE?b'e RX—:Efi?b'e
TX_Message_ Send_Message Payload_Length_ MASK
0x06 Length RW = = ‘00101’
) TX_SA_Type TX_DA_Type TX_Service _Type TX_Retry
0x07 TX_Config RW | -0 (Logical) | =00 (Direct Logical) | =0’ (No ACK) = 10000’
0x08 TX_DA RW 0x00 (for broadcast) or 0x01 — Oxff (depending on the value in the GUI)
0x10 | TX_CommandID RwW 0x31
0x11 TX_Data[0] RW MSB of CIE x-coordinate
0x12 TX_Data[1] RW LSB of CIE x-coordinate
0x13 TX_Data[2] RW MSB of CIE y-coordinate
0x14 TX_Data[3] RW LSB of CIE y-coordinate
0x15 TX_Data[4] RW Brightness value
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The command ID and data payload for Direct RGB Control is shown in Table 3. Note that the other settings that are only

shown in the previous table are the same.

Table 3. Transmitter Command ID and Data Payload Settings for Direct RGB Control

Offset Register Name Access 7 6 | 5 4 [ 3 ] 2 | 1 ]
0x06 | TX_Message_Length RW Send_Message = ‘1’ Piy[gggili?ggfgagﬂc;%,SK
0x10 TX_CommandID RwW 0x30
0x11 TX_Data[0] RW Red Dimming Value
0x12 TX_Data[1] RW Green Dimming Value
0x13 TX_Data[2] RW Blue Dimming Value
0x14 TX_Data[3] RW Amber Dimming Value (if 4 Channels are selected)

Table 4 shows the command ID and data payload for a Digital Control message. Note that the other settings that are only
shown in the previous table are the same.

Table 4. Transmitter Command ID Settings for the Digital Control Message

Offset Register Name Access 7 6 | 5 4 | 3 ] 2 | 1 ] 0
0x06 | TX_Message_Length RW Send_Message = ‘1’ Payload_Length_MASK = ‘00000’
0x10 TX_CommandID RW 0x32

Table 5 shows the command ID and data payload for a Digital Control message. Note that the other settings that are only
shown in the previous table are the same.

Table 5. Transmitter Command ID Settings for the Variable Control Message

Offset | Register Name | Access 7 6 | 5 4 | 3 ] 2 | 1 ] 0
TX_Message_L Send_Message Payload_Length_ MASK

0x06 ength RW = =+00000’

0x10 | TX_CommandID RW 0x33
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A flow chart of the adapter algorithm is shown in

Figure 5.
Figure 5. Adapter Flow Chart
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PSoC Designer Project

The project was created with PSoC Designer 5.1. A figure of the chip level view of the project is shown in Figure 6. The
configuration of the SSDM_R block is shown in the same figure. The configuration for the other SSDM blocks is the same,
except for the SSDMOut property.

Figure 6. PLC Bluetooth PSoC Designer Project

% pLC_ Bluetooth - PSaC Designer 5.1 EEX
Fie Edt View Project Interconnect Buld  Debug  Program  Tools  Window  Help
DEHdd, EES @Y f a8, 2 % £ AR = . @R
Global Resouirces - ple_bluston, 8 X1 | ot puge  plc_bluetooth [Chip] | T rer =
Power Settir 5.0 / 240Hz o5 T = i 8 PLC_Blugtooth [Chip’ & &
CPU_Clock  SysCl/1 o H = | Loadable Configu %’
32k_Select  Extemal =% ple_bluetoott it
PLL_Mode | Ext Lock E B Courter g
Sleep_Timer 512_Hz = [ Ezl2Cs =
WET=5ysCh 6 = O Lo
WC2=WC1A 2 O LED
WC3 Source VL2 [ LED_BIL
VL3 Divider 104 o - [ LED_Ax
Power Setting [ Vcc / SysClk 2E
Selects the nominal operation vltage =
and System Clock (SysClk) source. fro. .
Parameters - SSCOM_R B X
MName S50M_R 3
I e e
e <
Clock Y1 =
SS0MOu Row_3 Outpu_0 LaErHockiey S
CompareTyp Less Than Or Equal 41 isfrﬂggdu‘es Lo
DimmingRes & I = et o
Slgna\Dgensll ] [ Amplifiers
ClockSync  Sync to SysClk - &3 Anslog Comm
S e I TRt -4 Counters
Mame o ' I [ DACs
Indicates the name used ta identify this ﬂ:\_ 3 Digital Corm
User Module instance i EEES &3 Fiters
e -0 X e :' j E;Se[')'inmmg
P3[E] Port_3_5. StCPLLH 4 A 1 Legacy
F3l6] LEDPin, StCPU, Sii = B 0 Wiso Digial
P37l Fort_3 7, Globalut =i B0 MU
Fa[] LCDDA, StdCPU, Stre E i E5-C Povierie Comm
Paf1] LCDDS, StdCPU, Stre B 0 Protocols
P4[2] LCDDE, S5HCPU, Stre 0 PuiMs
Pa[3] LCDD7, StdCPL, Stre b &3 AF
Faja] LCDE, StdCPU, Stior [ [ Temperature
F=_PAI5I |CORS SHACPL She Y - = i
Oubput
Ready

The configuration of the UART that communicates with the

Bluetooth module is shown as follows. . : .
The configuration of the Counter that provides the clock

Properties - UART -3 x reference for the UART is shown in the following figure.

Name UART With VC1 = 4 MHz and a period of 51, this is equivalent to
a baud rate of 9615bps.

Clock Row_2_Output_0

Fi Input Fiow_2_Input_0 Parameters - Counter - 30X

Tr Output Frow_2_Output_3 I ame Counter

T Interupt Mode T=Complete

ClockSync Sync to SeeClk"2

HxEdeuffer Enable Clock W

R=BufferSize 32

CormmandT erminatar 10 ElockSync  Sync to SysClk

Param_Delimiter 13 Enable High

|groreCharsBelow ] Compare0ut Fow_2_Output_0

Enable_BackSpace Disable TerminalCou Mane

R Output MHane Period A1

R Clock Out None Comparsal 26

T Clock Out None CompareTye Less Than Or Equal

IrevettFiz Input Narmal Interrupt Type T erminal Count

g gl
InvertE nable Mormal
The firmware is written in C, with the exception of the PLT
interrupt routines (in PLTINT.asm), which are modified to
drive transmit, receive, and band-in-use LEDs.
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Implementation on Hardware 3. Connect the LCD daughter card to the LCD
This section describes how to implement the adapter connector.
project in hardware. 4. Connect the LED daughter to the connector, ensuring
that the connectors are aligned and the LEDs are
Bluetooth to PLC Adapter Hardware facing down. 9
The adapter project was designed to run on the CY3276 ) _
High Voltage or CY3277 Low Voltage PLC + LED Control 5. Plug the 12V DC adapter into J22. The LED drivers
Development Kits. Follow these steps to set up the system power up now.
(refer to Figure 7): 6. Connect the board to the powerline. The blue power
1. Connect jumper wires from P3[6] and P3[7] to the LED should turn ON.
generatl_ pulrpose LEDs LEPA and LED2 on the board, 7. Program the adapter firmware with the MiniProg in
respectively. Reset mode.
2. As the module operates at 3.3 V, it is recommended
MR ’ . 8. C t the LCD to the LCD1 tor.
to use a potential divider on the UART TX pin of the onhectthe othe connector
PLC chip. A resistor ratio of 2:1 is used in this 9. Disconnect the programmer and reset the board.
application as shown in the following figure. -
P gtg 10. The LCD on the board will display the welcome
UART Tx fréim the PLEchip 55D message “BT2PLC” on the first line as shown in
Figure 8. If there is an error with the connections to
the Bluetooth module, the LCD will display that on the
R second line.
UART Rx to the Bluetooth . . )
module (Pind) 11. If there was no error, the LCD will display various
- packet updates. The types of updates are:
a. D = Shows the destination address.
——a
2 b. T = Shows the number of packets
The power supply is comprised of the LM3940 5V to transmitted onto the powerline.
3.3 V dropout regulator, a 0.47uF input capacitor and ¢c. C = Shows the command ID.
33uF output capacitor (refer to Figure 3 for details). B
The current required by the Bluetooth module is over d.  Da= Shows the payload data.
100 mA. Note The display is only updated when a complete
Connect the Bluetooth Module as shown in Figure 3. and correct color control command is received from
Only seven pins of the Bluetooth module are used for the PC (via Bluetooth). Also, the adapter can be
the adapter. controlled by color commands and the logical address
that the adapter has is set to 0x01. The user will need
to modify the firmware to change this address.
12. Refer to the section “Binding the Bluetooth to PLC
GND @ RXD ~<— Adapter to the GUI” in the User Guide Provided with
the GUI to connect the PC via Bluetooth or USB to
the adapter. The adapter can be used to control the
— VoD @ @ XD — receiver nodes in either the Remote High Brightness
< Stat RTS —» LED Control Using PowerPSoC® or the Powerline
ats Communication (PLC) - AN60934 or the CapSense®
RST Lighting Color Control with Powerline Communication
- CTS == (PLC) - AN60834. The project can be evaluated using
just the adapter, but to use the complete functionality
of the adapter, it is advised to have one of these
Pin . . nodes also plugged into the powerline and set to a
No Pin Function Connected to logical address other than 0x01.
1 GND Power pin GND
2 VDD Power pin 3.3V
3 Status | Bluetooth connection LED3
4 RST Reset 3.3V
5 CTS Clear to Send GND
6 RTS Request to Send NC
7 TXD UART P5[0]
8 RXD UART P5[3] thro_u_gh potential
divider
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Figure 7. CY3276 Hardware Configuration Figure 8 Using the Bluetooth to PLC Adapter
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