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Thank you for your interest in the CY3267 PowerPSoC® Lighting Evaluation Kit (EVK). This kit
enables designers to evaluate Cypress's PowerPSoC family of devices and create scalable LED
management solutions. PowerPSoC devices feature high-performance power electronics, including
1-A, 2-MHz power FETSs, hysteretic controllers, current sense amplifiers, and PrISM™ and pulse-
width modulators (PWM) to create a complete solution for LED power management.

The CY3267 PowerPSoC Lighting EVK demonstrates PowerPSoC's ability to drive four LED chan-
nels (red, green, blue, and amber) at the desired color and brightness output.

Headers provided on the CY3267 Power EVK main board enable you to expand the system to sup-

port external daughter cards with I2C-capable interfaces. DALI and DMX512 daughter cards are
examples of expandable cards that can be used with this board.

Cypress assumes that you have the relevant knowledge of DC-DC power converters for LED appli-
cations.

Introduction chapter on page 5 lists the kit contents and document conventions.

Getting Started chapter on page 8 describes how to use the kit and install the associated software.
Kit Operation chapter on page 17 explains the kit operation.

Hardware chapter on page 20 describes the hardware details of the kit.

Software chapter on page 36 describes the Intelligent Lighting Control application GUI.

Code Examples chapter on page 41 discusses the code example associated with the CY3267
PowerPSoC Lighting EVK.

1.1 Kit Contents

The CY3267 PowerPSoC Lighting EVK contains:
CY3267 Power EVK main board

CY3267 LED daughter board

12-V, 2-A power supply

Optical diffuser

Retractable USB cable

CY3217-MiniProgl programmer

5 PowerPSoC CY8CLEDO04D01-56LTXI samples
m Quick start guide

Inspect the contents of the kit; if any parts are missing, contact your nearest Cypress sales office for
help.
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1.2 Additional Learning Resources

Visit http://www.cypress.com/go/powerpsoc for additional learning resources in the form of
datasheets, technical reference manuals, and application notes.

m CY3267-Power EVK Main Board_Schematic.pdf
http://www.cypress.com/go/CY3267

m CY3267-Power EVK Main Board_Layout.zip
http://www.cypress.com/go/CY3267

m CY3267-LED Daughter Board_Schematic.pdf
http://www.cypress.com/go/CY3267

m CY3267-LED Daughter Board_Layout.zip
http://www.cypress.com/go/CY3267

m CY3267 PowerPSoC® Lighting EVK documentation
http://lwww.cypress.com/go/CY3267

m For alist of PSoC Designer-related training, see:
http://www.cypress.com/?rID=40543

m PowerPSoC Intelligent LED Driver datasheet
http://www.cypress.com/?rID=35354

m For more information regarding PSoC Designer functionality and releases, refer to the user guide
and release notes on the PSoC Designer web page:

http://www.cypress.com/go/psocdesigner

m For more information regarding PSoC Programmer, supported hardware, and COM layer, go to
the PSoC Programmer web page:

http://www.cypress.com/go/psocprogrammer

m AN47372 — PrISM™ Technology for LED Dimming
http://www.cypress.com/?rID=2922

m AN51012 — CYS8CLEDOXx0x - PowerPSoC® Firmware Design Guidelines, Lighting Control Inter-
faces
http://www.cypress.com/?rID=35365

m CYBCLEDOxx0x PowerPSoC® — Hardware Design Guidelines
http://www.cypress.com/?rID=35361
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1.3 Document History
. PDF Creation Origin of L
Revision Date Change Description of Change
*x 01/23/2009 QUS Initial version of kit guide.
*A 02/10/2011 SNVN Extensive content updates.
*B 06/21/2011 SNVN Text and image updates.
*C 08/08/2012 MKKU Kit guide updated to reflect 64-bit compatibility.
D 12/04/2012 MKKU Updated secﬂon; 2.3 PSoC Programmer and 3.3 Programming the
PowerPSoC Device.
*E 02/08/2013 GULA Updated all figures in chapter 2.
*E 06/28/2013 RICA Content updates.
*G 07/12/2013 RICA Content edit and review. Removed board layout images.
*H 09/03/2014 SNVN Update_d images. Added a note in section 2.5.1 Board Wiring
Instructions.
*| 05/05/2017 SHEA Updated logo and copyright
1.4 Documentation Conventions

Table 1-1. Document Conventions for Guides

Convention

Usage

Courier New

Displays file locations, user entered text, and source code:
C:\...cd\icc\

Italics

Displays file names and reference documentation:
Read about the sourcefile.hex file in the PSoC Designer User Guide.

[Bracketed, Bold]

Displays keyboard commands in procedures:
[Enter] or [Ctrl] [C]

File > Open

Represents menu paths:
File > Open > New Project

Bold

Displays commands, menu paths, and icon names in procedures:
Click the File icon and then click Open.

Times New Roman

Displays an equation:
2+2=4

Text in gray boxes

Describes cautions or unique functionality of the product.

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 7




2. Getting Started

&= CYPRESS

s> EMBEDDED IN TOMORROW™

This chapter describes how to install and configure the CY3267 PowerPSoC Lighting EVK.

2.1 Install Kit Software

To install the kit software, follow these steps:

1. Download and install the CY3267 PowerPSoC Lighting EVK software from
http://www.cypress.com/go/CY3267.

2. Select the folder to install the kit-related files. Choose the directory and click Next.
3. Click Install CY3267 PowerPSoC to start the installation, as shown in Figure 2-1.

Figure 2-1. Kit Installer Startup Screen

=2 CY3267 PowerPSoC EE@

=/ CypRESS

FPERFORM

CY3267 PowerPSoC

Install CY3267 PowerP3oC, ..

Semiconductor Corporation, All rights reserved

4. Select the installation type and click Next.
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Figure 2-2. CY3267 PowerPSoC - InstallShield Wizard

CY 3267 PowerPSoC - InstallShield Wizard EI

Welcome to the InstallShield Wizard for CY3267
PowerPSolC

The InstallShield YWizard will install CvY3267 PowerPSoC on
wour computer. To continue, click Mext.

Select folder where setup will install files.

G Install Cv' 3267 PowerPSal to:
C:\Pragram Files\Cypress

Mext > ] [ Cancel ]

5. After the installation is complete, the kit contents are available at the following location:
<Install_Directory>\CY3267 PowerPSoC\<version>

Note For Windows 7 users, the installed files and the folder are read-only. To change the prop-
erty, right-click the folder and select Properties > Attributes; disable the Read-only radio but-
ton. Click Apply and OK to close the window.

6. When installing the CY3267 PowerPSoC Lighting Evaluation Kit, the installer checks if the
required software is installed in the system. If the required applications are not installed, then the
installer prompts you to download and install them. The following software is required:

a. PSoC Designer 5.4 or later: Download the latest version from www.cypress.com/go/psocde-
signer.

b. PSoC Programmer 3.19.1 or later: Download the latest version from www.cypress.com/go/
Programmer.

c. Code examples: After the kit installation is complete, the code examples are available in the
kit firmware folder.

After installing the software, verify your installation and setup by opening PSoC Programmer with the
MiniProg attached to the J12 programming header on the main board and the USB cable connected
between the MiniProg and a USB port on your PC.

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 9
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2.2 PSoC Designer

PSoC Designer is the revolutionary integrated design environment (IDE) that you can use to custom-
ize PSoC to meet your specific application requirements. PSoC Designer accelerates system bring-
up and time-to-market. Customize your design leveraging the dynamically generated API libraries of
code. Additional features of PSoC Designer are:

Application editor GUI for device and user module configuration and dynamic reconfiguration
Extensive user module catalog

Integrated source code editor (C and Assembly)

Free C compiler with no size restrictions or time limits

Built-in debugger

Integrated circuit emulation (ICE)

Built-in support for communication interfaces

Hardware and software I2C slaves and masters

Full-speed USB 2.0

Up to 4 full-duplex UARTSs, SPI master and slave, and wireless

To use PSoC Designer, follow these steps:

1. Click Start > All Programs > Cypress > PSoC Designer <version> >
PSoC Designer <version>,

2. Click File > New Project to create a new project on the PSoC Designer menu or go to
File > Open Project/Workspace to work with the existing project on the PSoC Designer menu.

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 10
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Figure 2-3. PSoC Designer Interconnect View

Glebal Resources

Menus

% ASM_ Example_ADC_UART_L D - PSoC Designer 5.
Wietw  Projert  Inberconnect

NYHd. SEL ®E

Toolbar

Buld  Debug

Workspace Explorer

Datasheet

Gichal Resources - .. = B X | m_examp..t_lcd [Chip] | = 4 & % | Morkspace Explore
Possst & B0V 1 2itdHz | TR T o Watkzpace WEM_Example_al] Faaliges | Desciphoen ¢ »
CPU_Ch Spe0k08 | t = [z ASM_Example_ADLC_U| m
3, _Se Irkemal | = M ASH_Exomple_aDC_|
PLL_Mc Disable 1 = 5 Loadabk Configur B
Shoap_T 512 Hz © 3 asm_ewamgle 12-Bit Incremental
YT 5y B | t=Fl ADC Data Sheet
WEE=W 1 o O Loy e
VL3 S SpeOkf 3| W et HeaoUress PSaC® Block:
e are 4 W UsRT 1
Power Selling | Ve / T p5M_Exampls_ADC_ L
Eelects the rominal operation I T =
iy it vty L # [ ASM_Exampls_A0C 4| Dokl Anake
[Ep2Ch] sounge, from which ., o o cT
: b CYBCINET 24200, 2 ]
ogen =t L e CYBCINS,
Hame  ADCINC12_1 o | CYBCLEDOLIDANS,
e " e CYBC2EnS,
o CYBC22x43,
ClockPha Nem = h 2| cvecaaxsz
TMFR Cloc WC1 | [ser Modules FREX  CvWUSEEes3 ] ]
Irput ACROT - - ; St [la] User Madudes
1 - i = i+ [ ADC
ENT Gs{VE1 e % el i See 42239 ADC Gelection
g ? 23 Andlog Comm Guide for gther canvenars
Mame w | 1 & Ceouritziz
Irsizates the name wed b e e pr= e - DACs
iy thiz Llze: Module .. & D Dicitol G Features and
—_— 8 £ Fiters Overview
Finout - asm_exam.,. « 00X W Ganeic
B POO]  Pon_0_0, StezF | & L Legacy + 12-bit rezolution, 2's
B PN VR Anzkgings | {3 Misn Digiad complemeant
B PO o 02,500 | =3 MU + Sample rate from 75
@ PO Poi 03510 | ® (3 Fromeols sp= 1o 480 sps
B PO[4]  Pol_0_4 SrdcF & 3 Pwis « Input range AGHD +/-
B POE] Poi 05, SdCf & Randam Seg Vo
B PUG] ol 08 S & o A Ret .
@ PO[F]  Pon_0_7, Stdcf i [ Temperae + Provides farmal mode
H PI0 | Poit 10, Stk & (3 Timers teciondtion: N
B P1[f] J Poi_1_1. Stk I =S &

Ready

Pinout Info

User Module Catalog

Chip Editor View

Getting Started

Resource Meter

[HEE

mﬁqﬂm; Tarak 12 Used
[11]

REM Tolal 2048 Used 25
i___ J
ROM Tokat 32768 Llzad: 1401
T J

Docimator Tosat 1 Ugedt 0

I2C Condrofles Total: 1 Uszed: O

L

3. To experiment with the code examples, go to the Code Examples chapter on page 41.

Note For more information about PSoC Designer, go to Help Topics from the following directory:
<Install_Directory>\Cypress\PSoC Designher\<version>\PSoC Designer 5\Help

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *|
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2.3 PSoC Programmer

PSoC Programmer offers you a simple GUI that connects to programming hardware to program and
configure PSoC, clock, and configurable fixed-function devices. Also provided with PSoC Program-
mer is the Bridge Control Panel, which can be used to debug, graph, and log 12C serial communica-
tions using various Cypress software. PSoC Programmer also provides a hardware layer for
customers to design custom applications or use existing code examples for testing hardware and
firmware designs.

To use PSoC Programmer, follow these steps:

1. Click Start > All Programs > Cypress > PSoC Programmer <version> > PSoC Programmer
<version>.

2. Use the USB cable to connect the MiniProg to the PC.
3. Connect the MiniProg to the ISSP header (J12) on the board.
4. Connect the MiniProg from Port Selection, as shown in Figure 2-4.

Figure 2-4. PSoC Programmer Window

P PsoC Programmer Eile |P_0ad EI@
L i = rogram
Fil Vi Options €] o
_ I
@isleen B DD
[ Part Section Ab | Progremmer || Utiliies | JTAG |
&) MINIProg1/85385C011202 || Programming Parameters
File Path: C\CY3267\CY3267_PowerPSoC\CY3267_PowerPSoC hex
Programmer. MINIProg1/85985C011202
Programming Mode: @ Reset () Power Cycle Power Detect
Verification @ on © off Connector: 5p @ 10p
Device Famiy AutoDetection: @ On O Off Clock Speed. |1.6 MHz
LEDO1D0x Programmer Characteristics Status
Prolocol: ~ JTAG  SWD @ IssP ¢ ExecutionTime 24.8seconds
D _ Power Status:
= Voltags: ® 50V 33V O 25V C 18V = ON
CYSCLEDO1D01-56LTXI Voltage: NA
Actions Resutts
Program Finished at
9:33:33 M

Programming Succeeded
Doing Checksum
Doing Protect
Verify Succeeded
Verify Starting
Programming Succeeded
Programming Starting
Erase Succeeded
Device set to
CYSCLEDQIDO1-56LTIXI at 16384 FLASH bytes
9:33:09 2M
Device Family set to
LEDO1DOx at 9:33:09 &M
hutomatically Detected Device: CYSCLEDO1DO1-S6LIXI

Program Requested at
§:33:08 aM

For Help, press F1 ——_PASS |  Powered |  Comnected |

5. Click the File Load button to load the hex file.

6. If the board is not powered yet, set the Acquire Mode radio option to Power Cycle. If the board is
powered, set the Acquire Mode radio option to Reset.

7. Set Verification to either setting.
8. Use the Program button to program the hex file onto the chip.

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 12
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9. When the file is successfully programmed, Programming Succeeded appears on the Actions
pane.

10.Close PSoC Programmer.

Note For more information about PSoC Programmer, go to Help Topics from the following path:
<Install_Dir>\Cypress\Programmer\<version>\PSoC_Programmer(Compiled HTML
Help File).

Install Intelligent Lighting Control GUI

The Intelligent Lighting Control application is installed as a prerequisite when you install the CY3267
PowerPSoC Lighting EVK contents. Follow the steps shown on the screen to complete the installa-

tion.

If you need to reinstall this application, select Install Intelligent Lighting Control GUI from the
installation screen, as shown in Figure 2-1.

Click Start > All Programs > Cypress > Intelligent Lighting Control.

The Intelligent Lighting Control application controls the CY3267 PowerPSoC Lighting EVK over a
USB interface from a PC, which runs on Windows XP (SP2 or higher), Vista, or Windows 7 (32-bit
and 64-bit) operating system. The application's startup display, when a board is attached and operat-
ing, is shown in the following figure. Note that the GUI communicates to the board through the full-
speed USB connection on the board — see the picture in Step 5 of the Quick Start Guide.

Figure 2-5. Intelligent Lighting Control GUI Window

al Intelligent Lighting Control

o o]

0.9
0.8
0.7

0.6

0.31
0.21

0.14

3
)

CiE Coler Selection | Direct LED Control |

520

0.0

0.8

Color Temperature Contral
[ Enable

4000 K

CIE Coordinates

CIE1931 x=0. 3333, y=03333

CIE1576 u'=0. 2105, v'=0. 4736

Requested Luminous Flux

0 Lumens

LEDs Off
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2.5 Install Hardware

25.1 Board Wiring Instructions

Getting Started

The CY3267 PowerPSoC EVK main board has five screw-terminal blocks to connect the LED
daughter board. The four-post terminal block (J15) is used as the 12C interface between PowerPSoC
and the thermistor on the LED board. This terminal block contains the following signals:

Table 2-1. Signals

Signal Wire Color
VDD (5 V) Red pr—
TEMP_DATA Tan
TEMP_CLK Green
GND (GROUND) Black p—

The other four terminal blocks are used to connect the multicolor LED module on the LED daughter
board to the CY3267 PowerPSoC EVK main board. These are J6 (red channel), J7 (blue channel),
J10 (amber channel), and J11 (green channel). Each terminal block has three terminals. The topol-
ogy and polarity that each terminal connects to is marked on the main PCB. Figure 2-6 shows a rep-
resentation of the connections possible to the four terminal blocks. The CY3267 LED daughter board
has two wires connected to each color of the module. One wire is connected to the anode of the LED
while the other is connected to the cathode. Each terminal block has two possible wiring topology
associated with it. The default topology is the Buck or Boost topology. The other is the Buck-Boost
topology. Figure 2-6 shows the topology with wire colors and the posts they connect to.

Notes

m To prevent damage to the LED and PowerPSoC, ensure that the boards are wired according to
Figure 2-6. After ensuring that the wiring is correct, connect the power supply included with the kit
to the board. There is no additional power switch on the board. Use the CapSense ON/OFF but-

ton to turn on the LEDs.

m To support the floating load buck-boost topology, appropriate modifications must be done to the
hardware. For more information, see the Topology and Design Guide for Circuits using PowerP-

SoC.
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Figure 2-6. CY3267 Power EVK Main Board Wiring Scheme

Getting Started

CHANNEL | BUCK or BOOST TOPOLOGY BUCK - BOOST TOPOLOGY
16 16
BCKBST | @ |~ BCK-BST | @ | =< LED_RED: [ORANGE]
o |-+ ] o | Emrm ]
BCK or BST | @ |—-— LED_RED- (ORANGE) BCKorBST | @ | -
17 17
BCKBST | @ |- BckssT | @ | —<+— [
@ |+« LED BLUE: (PINK) @ | +<— LEDBLUE+ PINK)
BCK or BST | @ |-« [ENTEEI | 8CKorBST | @ | -
110 110
BCK orBST | @ | -—[ENETELM | eckorBsT | @ | -
@ | + <+ LED_AMBER+ (YELLOW) @ | +<— LED_AMBER+ [YELLOW)
BCKBST | @ |- BCKSST | @ | -« [Nl
I Ik
BCK or BST | @ |-+ [l | BcKorsT| @ | -
PRIER™ (£ GREEN- (BROWN] CYIMRR S LED_GREEN- (BROWN |
BCKBST | @ |- BCKBST | @ | <[l

The positive terminal of each LED connector is a common terminal for LED connections in buck
topology, boost topology, and buck-boost topology. See Figure 4-2.

Figure 2-7. CY3267 Main Board and LED Board Connected/Wired

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No.
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Figure 2-8. CY3267 System Level Diagram
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3.1 Introduction

The CY3267 PowerPSoC Lighting EVK ships with factory-installed firmware that demonstrates the
ability of PowerPSoC to drive multiple LED channels with color-mixing intelligence. The firmware
also illustrates the use of PSoC Designer to design PowerPSoC-based systems and solutions.

The factory-installed code example implements the following elements with PowerPSoC:

m I°C interface to receive the desired color coordinates and intensity information
m 4-channel LED dimming using PrISM technology
m Hysteretic current control, with switching current thresholds configured by DAC settings

The CY3267 PowerPSoC Lighting EVK provides a USB interface to a PC-based Intelligent Lighting
Control GUI that allows you to select the desired color coordinate and intensity from the 1931 CIE

chart. The USB interface is implemented in CY8C24894, which communicates this data over I°C to
the PowerPSoC.

Select the desired color using the Intelligent Lighting Control GUI or the CapSense buttons on the
CY3267 Power EVK main board. These inputs are captured by the firmware in CY8C24894 and

transmitted to the PowerPSoC over an 12C interface. The PowerPSoC firmware receives the target
color coordinates and calculates the intensities of each of the four individual colors (red, green, blue,
and amber) using an intelligent color-mixing algorithm. The PowerPSoC also implements the hyster-
etic current control loop along with dimming control to drive the LED.

3.2 Theory of Operation

In the CY3267 PowerPSoC Lighting EVK, there are two ways to control the High-Brightness LEDs in
the LED daughter board. One is through the on-board CapSense buttons and the other is through
the USB interface. Along with the PowerPSoC, the CY3267 PowerPSoC Lighting EVK also has the
CY8C24894 device, which supports the CapSense and USB interface. The communication between

the PowerPSoC device CYS8CLED0O4DOCD and the CY8C24894 device is through the 12C interface.
Refer to Figure 4-1 on page 21 for the block diagram representation of the Kkit.

The factory-installed firmware supports both the CapSense and USB interface features. The
CY3267 Power EVK main board has two capacitive sensing buttons connected directly to the
CY8C24894 PSoC device. If the default firmware is used, the button on the left switches the LEDs
on and off while the button on the right cycles through various color combinations displayed on the
CY3267 LED daughter board.

The Intelligent Lighting Control application controls the CY3267 PowerPSoC Lighting EVK over the
USB interface. The application has two modes of control: CIE Color Selection Mode and Direct LED
Control Mode. For a detailed description of the Intelligent Lighting Control application, refer to the
Software chapter on page 36.
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Kit Operation

The CY8C24894 device takes the input from the GUI over the USB interface and passes it on to the
PowerPSoC over the 12C interface. The PowerPSoC firmware receives the target color coordinates
and calculates the intensities of each of the four individual colors (red, green, blue, and amber) using
an intelligent color-mixing algorithm. The PowerPSoC also implements the hysteretic current control
loop along with dimming control to drive the LED.

3.3 Programming the PowerPSoC Device

You can program the PowerPSoC device on the board using a MiniProg. To use the MiniProg for
programming, use the ISSP programming header J12 on the board. Do not place jumpers J13 and
J14.

Figure 3-1. ISSP (J12) Programming Header

Programming Header for
CY8CLED04DOCD1

3.3.1 Programming using PSoC Designer

To program the device using PSoC Designer:

1.

Open the project in PSoC Designer and build the project.

2. Use the USB cable to connect the MiniProg to the PC.
3.
4. In PSoC Designer, select Program > Program Part from the menu bar.

Connect the MiniProg to the ISSP header (J12) on the board.

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *|
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5. In the Program Part dialog box, verify that the Port Selection field shows the connection to a
MiniProg1l.

Figure 3-2. Program Part Dialog
® Program Part @

Hex file path:
CACY326MCY3267_PowerP SaChNCY3267_PowerP SoChoutputhCh

Programming Settings

Port Selection: | MINIProg1/B5385C011202 ~ |
Acquire Mode: ") Reset @ PowerCycle

Verfication: ) On @ Cf

Poreer Seiogs: _
MINI Version 1.80

| | 3

6. If the board is not powered yet, set the Acquire Mode radio button to Power Cycle. If the board is
powered, set the Acquire Mode to Reset.

7. Verification can be either setting.

8. Click the Program button (bottom-right corner of the dialog box). Wait until the progress bar com-
pletes.

On completion, the status displays the phrase “Operation Succeeded!”.

Figure 3-3. Operation Succeeded Message

B Program Part @

Hex file path:
CACYIZENCYIZ67_PowerPSoCNCY 3267 _PowerP SoChoutput™Ch

Programming Settings

Port Selection: | MINIProg /858850011202 ~ |

Acquire Mode: (") Reset @ PowerCycle

Verfication: @ On = Off

Operation Succeeded!

_E]

To program the device using the PSoC Programmer interface, see the section PSoC Programmer on
page 12.
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CY3267 Power EVK Main Board

The CY3267 PowerPSoC Lighting EVK has the following sections:

m CY3267 Power EVK main board

a

a o o o o o o o Qg

a

Power supply

PowerPSoC

Programming interface
Debug interface

Connectors and ports

LED board interface
FirstTouch RF interface
Artaflex™ radio module interface
Full-speed USB interface
Fan and thermistor interface
CapSense buttons

m CY3267 LED Daughter Board

m}
a
m}

LED module
CY3267 Power EVK main board interface
Temperature sensor

A
e

CYPRESS
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Figure 4-1. CY3267 PowerPSoC Block Diagram

U1
J1/32
vz PAY External | N
Linear -+ < Power >
Regulator DC-DC Supply
9 Converter
12V /36V
3.3V, Used by
Artaflex Radio
To SREG For 5V
Generation
\J v
Ji2 _ FET Inductor/ | _
ISSP > “Suput Diode [ HBLEDs
us LED Board
OCD _12C
DebElPort > POWERPSoC < u2
9 CY8CLEDO4DOCD1-56LTXI Temp Sensor
P4
12C_ »| Unused
e GPIO Port
ISSP
SPI A IP?I
us - rtaflex
PSoC < UJSBB Radio
CY8C24894-24LFXI
r2cispl_ | P8
GPIO |CSB1, CSB2 | FirstTouch
< CapSense RF
Buttons

Note: Red lines show the power path. 5V can be
generated either by external converter or SREG
on PowerPSoC

Figure 4-2. Functional Description

Debug Interface

Port Extension Header

Power Supply Input

Fan and Thermistor
Interface

VDD Selection Jumper
FirstTouch RF Interface

CY8CLEDO4DOCD!1

PowerPSoC Device

Artaflex Radio

Module Interface

LED Daughter Board
Interface

CapSense Buttons

Full Speed USB Interface )
Programming Header for

CY8CLEDO4DOCD1

Programming Header

for CY8C24894
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Table 4-1. CY3267 Power EVK Main Board Specifications

Feature Description
CY3267 Power EVK main board power source (wall-wart) |12V DC,2A
CY3267 Power EVK main board power source (external

power supply through screw terminals J2) 32VDC, 4 A

Maximum power consumption 128 W (32 V x4 A)

Board size 4.75 x 5 x 0.063 inches (121 x 127 x 1.62 mm)
Layer count 4 layers (TOP, GND, HV_VCC, BOTTOM)

Figure 4-2 shows the key components of the CY3267 Power EVK main board. The board provides
options to interface the Artaflex WirelessUSB radio module, the FirstTouch RF interface, and a
thermistor interface for the CY3267 LED daughter board. The factory-installed code example does
not use these interfaces.

Power Supply

The board has several power nets, which are defined as follows:

HV_VDD (7 V to 32 V) — This is the input power before it is fed to any of the regulators.

VDD (5 V) — This is the power provided to the PSoC devices.

VREG (5 V) — This is fed by HV_VDD and is the output of the onboard 5-V regulator.

VAUX (5 V) — This is fed by HV_VDD and is the output of the PowerPSoC auxiliary 5 V regulator.
VBUS (5 V) — This is the power derived from the USB interface using a USB host.

3.3V —This is fed by the onboard 5-V regulator (VREG).

Use a 12-V/2-A wall wart power supply when powering from the barrel power jack. This input power
is HV_VDD. The barrel power-jack is equipped with an internal switch; when a wall wart power
supply is plugged in, this switch disengages the J2 ground terminal, preventing the board from being
overpowered by more than one power supply.

Figure 4-3. Screw Terminal Power Block

INPUT POWER CIRCUITRY ‘I EFE’ES HV_VDD
12V / 2A
41 F1
—-
3
~ FUSE 5A
JACK P-5 " 1+C3
100 uFd 50v
HV_GND
HY_GND
TERMINAL BLK -
2

1

TV-36V / 4A

m J1 - DC power jack
m J2 - Screw terminal power block

This terminal block provides the ability to power the CY3267 Power EVK main board with a
bench power supply. The terminal block supports 7 V to 32 V at up to 4 A. A wall wart power sup-
ply should not be used if power is supplied to the board through the J2 terminal block.
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Figure 4-4. Power System Structure

PSoC POWER SOURCE SELECT:

VBUS: USB POWER SOURCE

VREG: EXTERNAL SWITCHING REGULATOR POWER SOURCE
VAUX: PSoC INTERNAL AUXILIARY REGULATOR POWER SOURCE

VDD

VBUS VREG

oo
HEADER J3

4 - R1 D2
1PIN HDR AN Pala
VAUX 1K LED Green

D_GND

m J3 - PSoC power

This header allows you to select the 5-V source from the onboard regulator (VREG), the
PowerPSoC auxiliary regulator (VAUX), or from the USB 5-V rail (VBUS).
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41.1.1

Figure 4-5. External Regulators

EXTERNAL 5V SWITCHING REGULATOR

HV_vDD VREG
U1
T LM2597M-5.0 ] T
%}
Z{ vin o Fp4
L1
_]+cs w1 8 Y
68 uFd 63v FLAG o VOUT '
2 < a 220 uH
w uw =z
c 0 o " 1+CB
N D3 —~7~100 uFd 16v
D_GND ul 1 ?
" PDIODE SCHOTTKY 40V
D_GND
D_GND D_GND
EXTERNAL 3.3V REGULATOR (FOR
POWERING THE ARTAFLEX WIRELESS
MODULE)
VDD
_ 3.3V
TP1 TP2
RED U2 RE
AP130-33YRL-13
+ 2 VIN vouT 2 » .
co GND c10
——10uFd 16 =10 uFd 16v
D_GND
\/ - D_GND
D_GND

Grounding Scheme

m HV_GND - Ground reference for high-voltage HV_VDD net.
m D_GND - Ground reference for digital 5-V net.

Figure 4-6. Star Point for all GND Points

Star configuration for ground nets.
Bring all ground nets to a single
point underneath the PPSoC device.

SP1
3
1 3
Star Point
—" Nt

D_GND HV_GND
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PowerPSoC

The CY3267 Power EVK main board is populated with components for the floating-load buck topol-
ogy. The floating load buck topology (see Figure 4-8 as an example) consists of two ceramic input
bypass capacitors (0.1 uF and 1.0 uF) each rated for 50-V in 0603 package size. These are low
equivalent series resistance (ESR) type capacitors. Current flow through the LED is sensed by the
PowerPSoC device using a 0.1-Q sense resistor. The LED is attached to the terminal block (J6) with
the anode side connected to the center pin 2 labeled with a ‘+’ sign. The cathode side of the LED is
connected to pin 3 of the terminal block labeled ‘—" or ‘BCK or BST'. The inductor is rated for 1.41 A
to handle high peak currents.

Diode selection also considers the peak current given the inductor size and ripple current. The diode
is a 40-V, 2.2-A rated Schottky type diode. The circuit also includes a zener diode connected to the
PowerPSoC FET drain to protect the drain voltage from climbing above 36 V.

Note The terminal block pins 1 and 3 for J10 and J11 are swapped from that of J6 and J7. Ensure
that the cathode terminal of LED is connected to the pin labeled ‘BCK or BST’ on the CY3267 Power
EVK main board.
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Figure 4-7. PowerPSoC Connections

VDD
ci2 c13
0.47 uFd
= | woroan
=~ D_GND GD_vDD
D_GHD T
cie | cmw
. I I = I I I Sr047urd ——
t S B % @ B E g E g O LoAD
by g 8 8 g o gz & &
us 3 P HV_GND
E i 09 -
8 8 3 2 & = & 8 8 & a 8
T o = g B % 8 B & & i & O OThempad
o G o @ 8 ¢ g
E £ 2 r77
2 g g ¢ Hu_GND
ISSP_DATA R
P10 FETSRC1
2 - /GND
22 P22 excaTeLt HV_GNI
3 - o FET DRN 1
e FO_3 FETDRAIN FET DN
R N B FETSRE:
i P05 FETSRCZ
— P07 slepg excaTzL2 |28 HW_GND
1557 CLK 8 N FET D&N 2
Pt FETDRAIN2
™ 12c_DATA 7 CYBCLEDO4DOCD-56LTXI FET_DRN 3
o P15 FETDRAINS
7 i
. 2ok efe excateL: A
VGND_8D1 FETSCR3
ponp —BE 10 feene FETDRAN |22 FET_DRN 4 HV_GND
o 1n| El
= ocobo exaTaL |2
_cak ol cereme
= coLK FETSRC4
GO_vDD
HOLK 3 Hv 'GND .
HOLK vGND_GD1 |2
w
_ RmeseT sl
RESET YREs g N vewr_sD1 |2
a H z z
a & 5 o & @ = 3 HV_VDD
I o £ 8 8 7 z
Leave exposed metal (for heatsink) undemeath € 2 8 & g o I 9 £ 9§ 8 8§ §
the PSoC device. Also, connect the top metal T 2 2 & 8 8 8 8 5 & 5 & 5 5
directly underneath the PSoC device to bottom R35
metal using thermal vias. B q4 9 4 89 8§ H 8§ cvyecieompoco
+$ zero -
1% I I B HV_GND
2 g 3 2
o W @ @
</ IR/ < . <
c32 o33 | cm
NOLOAD 047 uFd —-—
- - | 10uFd
A_vDD s0v
D_GND - VAUX
. Hv GND T
D_GND D_GND oo
L1 =
cas c38 P an
——047 uFd -
oLoAD™ - 4TuH 0.47 ohm 1%
|, p1a
Fl DIODE SCHOTTKY 40V e _| c
7 ——t0uFdiee  T—
s 0.1 wFd
A_GND Rag
Hu_GND 2K o
iS5 1%
Hy'GND
Ra2
c41 R4 68
Il S 1%
15
2200 pFd ™
% 77
ca2 § HY_GND
Il
15
NOLOAD

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 26



o CYPRESS

~ammp> EMBEDDED IN TOMORROW

Figure 4-8. Floating-Load Buck Topology, Single Channel

Hardware

HY_VDD
- LED CHANNEL 1
R BUCK
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Table 4-2. Pin Description
Pin No. Name Description Connected To
1 P1[0] GPIO/I2C SDA (Secondary)/ ISSP SDATA ISSP _DATA
2 P2[2] GPIO/Direct Switch Cap connection P4, Extra GPIO
3 PO[3] GPIO/Analog Input (Column 0)/ Analog Output (Column 0) R53, Boost Current Sense,
Channel 2
4 PO[5] GPIO/Analog Input (Column 0)/ Analog Output (Column 1) / R54, Boost Current Sense,
CapSense Ref Cap Channel 3
5 PO[7] GPIO/Analog Input (Column 0)/CapSense Ref Cap R55, Boost Current Sense,
Channel 4
6 P1[1] GPIO/I?C SCL (Secondary)/ISSP SCLK ISSP_CLK
7 P1[5] GPIO/I>C SDA (Primary) 12C_DATA
8 P1[7] GPIO/I?C SCL (Primary) I2C_CLK
9 Vss Digital Ground D_GND
10 OCDE On-Chip Debugger Port P1, OCD, DE
11 OCDO On-Chip Debugger Port P1, OCD, DO
12 CCLK On-Chip Debugger Port P1, OCD, CCLK
13 HCLK On-Chip Debugger Port P1, OCD, HCLK
14 XRES External Reset RESET
15 Vbp Digital Power Supply
16 Vss Digital Ground
17 AVgg Analog Ground
18 AVpp Analog Power Supply
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Pin No. Name Description Connected To

19 CSN2 Current Sense Negative Input 2

20 CSpP2 Current Sense Positive Input and Power Supply - CSA2

21 CSP3 Current Sense Positive Input and Power Supply - CSA3

22 CSN3 Current Sense Negative Input 3

23 SREGCOMP |Voltage Regulator Error Amp Comp

24 SREGFB Regulator Voltage Mode Feedback Node

25 SREGCSN |Current Mode Feedback Negative

26 SREGCSP  |Current Mode Feedback Positive

27 SREGSW Switch Mode Regulator OUT

28 SREGHVIN |Switch Mode Regulator IN

29 GDVpp Gate Driver Power Supply

30 GDVgg Gate Driver Ground

31 PGND3 Power FET Ground 3

32 GD3 External Low Side Gate Driver 3

33 SW3 Power Switch 3

34 PGND2 Power FET Ground 2

35 GD2 External Low Side Gate Driver 2

36 Sw2 Power Switch 2

37 Swi Power Switch 1

38 GD1 External Low Side Gate Driver 1

39 PGND1 Power FET Ground 1

40 SWo Power Switch 0

41 GDO External Low Side Gate Driver O

42 PGNDO Power FET Ground O

43 GDVsgg Gate Driver Ground

44 GDVpp Gate Driver Power Supply

45 FNO[O] Function 1/10 P4, Extra GPIO

46 FNO[1] Function 1/0 P4, Extra GPIO

a7 FNO[2] Function 1/10 P4, Extra GPIO

48 FNO[3] Function 1/10 P4, Extra GPIO

49 CSNO Current Sense Negative Input O

50 CSPO Current Sense Positive Input and Power Supply - CSAO

51 CSP1 Current Sense Positive Input and Power Supply - CSA1

52 CSN1 Current Sense Negative Input 1

53 PO[4] GPIO/Analog Input (Column 1) / Bandgap Output R52, Boost Current Sense,
Channel 1

54 Vbbb Digital Power Supply

55 Vss Digital Ground

56 P1[4] GPIO/External Clock Input P4, Extra GPIO
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4.1.3 Programming Interface

The board also provides the option of using the MiniProg. This interface is faster and the program-
ming is done through the 5-pin connector, J12.

Headers J13 and J14 allow you to expand the system to support external daughter cards with 12C-
capable interfaces. DALI and DMX512 daughter cards are examples of expandable cards that can
be used with this board. Programming header J12 doubles as a programming header for the

CY8CLED04DOCD device and an I2C interface to the CYSCLED04DOCD device. Placing shunts on
J13 and J14 to pull up the 1°C clock and data lines is necessary if these daughter cards are used.
Otherwise, do not shunt these two headers.

Figure 4-9. Programming Interface

VDD VDD
POWER PSOC ISSP PROGRAMMING/DMX512/DALI HEADER [ T
R47 R48
VDD
- 47K 47K
J12 J13 J14
1
?, RESET 2PINHDR | ! 2PINHDR | !
ISSP_CLK
g ISSP_DATA
I55P
N
D_GND
VDD
—_ 12C-USB BRIDGE/PROGRAMMING HEADER
J16
1
2 BR_XRES
3 BR_ISCK
4 ER_ISDA
5
ISSP
Nb_eND
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4.1.4 Debug Interface
P1 - RJ45 ICE Cube Emulation Connector

This RJ45 receptacle provides a debug interface between the CYS8CLEDO04DOCD device and the
ICE-Cube emulation tool using the PSoC Designer software application.

The ICE-Cube emulation tool is not provided with this kit. You can purchase it online from
http://www.cypress.com/go/CY3215A-DK.

Figure 4-10. Debug Interface
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56
| cs R6
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) e
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oy i
$ =l 1
=l 2
& el 3 D_GNON” R10
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L - NOLOAD —— 1K
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- ICE DO DO
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56
c17 R13
NO LOAD :: 1K
D_GNDQ;
ICE DE DE
c20 R17
MNO LOAD :: 1K
D_GNDN,7
4.1.5 Connectors and Ports

P4 - Unused GPIO
Receptacle P4 provides access to the unused GPIO of the PowerPSoC device.

Figure 4-11. Extra /O Header/Receptacle

P4
P14 1
P2 D > .jz
FNO3 3%
FNO 2 4
FNO 1 & ‘5*
FN

00 8 6

6x1 RECP

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 30


http://www.cypress.com/go/CY3215A-DK

o CYPRESS

~mg> EMBEDDED IN TOMORROW Hardware

4.1.6 LED Board Interface
J6,J7,J10, J11 - CY3267 LED Daughter Board Connectors

These four terminal blocks provide the LED power interface between the CY3267 Power EVK main
board and the CY3267 LED daughter board. The terminal blocks are labeled ‘BCK or BST' and
‘BCK-BST'. If the board is configured for buck or boost operation, the CY3267 LED daughter board
should be wired with the ‘+’ wire (LED cathode) connected to the center terminal and the ‘' wire
(LED anode) connected to the terminal labeled ‘BCK or BST'. If the board is configured for buck-
boost operation, the CY3267 LED daughter board should be wired with the ‘+' wire connected to the
center terminal and the ‘-’ wire connected to the terminal labeled ‘BCK-BST".

Figure 4-12. LED Board Interface - Single Channel

BUCK-BQOOST

J6
— 1
—2
— 3 BUCK & BOOST TERMINAL

TERMINAL BLK

BUCK-BOOST TERMINAL

41.7 FirstTouch RF Interface
P3 - FirstTouch RF Radio Module Connector

This 16-pin connector provides an interface to the CY3271 FirstTouch radio module. The module is
powered by a 3.3-V source and communicates with the CY8C24894 device using the 1°c protocol.
Figure 4-13. FirstTouch RF Interface

3.3V FIRST TOUCH RF MODULE INTERFACE

P3
14 V33 nDISCON/BOOST (2
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SPIacR- 131 FTpcole]  FTPCO[3) i SETMISO
FTPCO[3] FTPCO[2]
8X2 PIN RECPT RA
D_GND D_GND

The FirstTouch RF radio module is not provided with this kit. You can purchase it online from
http://www.cypress.com/go/CY3271.
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Artaflex Radio Module Interface

P2 - Artaflex Radio Module Connector

Hardware

This 12-pin connector provides an interface to the Artaflex radio module. The module is powered by
a 3.3-V source and communicates with the CY8C24894 device using the SPI protocol. You can

obtain Artaflex radio modules from http://www.artaflexmodules.com.

Figure 4-14. Artaflex Radio Module
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Full Speed USB Interface

J8 - Full Speed USB Port
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The board has a mini-B full-speed USB connector. It also has two test points for the differential pair
signals D— and D+. The power net VBUS is brought into the board through this interface.

Figure 4-15. USB Full-Speed Connector
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Please keep all USB signal traces to 90 ohm matched impedance
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4.1.10 CapSense Buttons

The CY3267 Power EVK main board has two capacitive sensing elements connected directly to the
CY8C24894 PSoC device. If the default firmware is used, the button on the left switches the LEDs
on and off while the button on the right cycles through various color combinations displayed on the
CY3267 LED daughter board.

Figure 4-16. CapSense Buttons
Use hatched ground plane underneath the capsense buttons.

CSB1 CSB2
"l csB1 "1 csB2
©Ca pSense ©C apSense
o o
D_GND D_GND

41.11 Fan and Thermistor Interface
J15 - CY3267 LED Daughter Board Thermistor

This terminal block provides an interface for I2C communication between the CY3267 Power EVK
main board and the CY3267 LED daughter board. The terminals are clearly labeled, and you can
wire them one-to-one with the LED board using the VCC, GND, DATA, and CLK wires.

Figure 4-17. 1°C Interface

12C Interface with the
LED daughter card
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a7k S 47K
J15
I2C DATA ;
12C_CLK
3
4
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CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 33



o CYPRESS

~mg> EMBEDDED IN TOMORROW Hardware

4.1.12 CY3267 LED Daughter Board Functional Description

Figure 4-18. CY3267 LED Daughter Board
Main Board  Temperature ~ HBLED

Interface Sensor Module
= }-
ZC_SCLga:m
W e :
. | ED_RED i
_ | ED_RED g
H | ED_BLUE- E
H LED_BLUE+ %
n | ED_AMBER- :
] feo pocs. :
B feo_oncen- 3
L ED_GREEN. i
e &
Table 4-3. CY3267 LED Daughter Board Specification
Feature Description
Power source 5V (via J15)
Maximum power consumption 5V, 1 mA (5 mW)
Board size 3.15 x 3.15 % 0.063 inches (80 x 80 x 1.62 mm)
Layer count 2 layers (top, bottom)

4.1.13 HBLED Module
The HBLED module is rated at 1 A.
Figure 4-19. HBLED Module
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(Amber LED Anode) LED4_p []_sT10 7 /)"‘w 8 ST9 [] LED4_n (Amber LED Cathode)
e
[Z4-00MATO
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41.14 CY3267 Power EVK Main Board Interface

The connections to the CY3267 Power EVK main board interface are brought to the edge of the
CY3267 LED Daughter Board and terminated in pads. The wire ends of a cable are soldered to

these pads.

Figure 4-20. CY3267 Power EVK Main Board Interface
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4.1.15  Temperature Sensor

The temperature sensor on the board helps to

interface.

Figure 4-21. Temperature Sensor Schematic
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WARNING: HIGH-BRIGHTNESS LEDs CAN CAUSE PERMANENT
DAMAGE!

Do not look at the HBLEDs if they are not covered by the optical
diffuser. The HBLEDSs illuminate at very high intensity and can cause
permanent eye damage. Use a thick white sheet of paper as a
diffuser if there is no optical diffuser available.

WARNING: Generally all lab work in power electronics must be done
with extreme care. Caution must be exercised when using power
supplies and power-related equipment.

The Intelligent Lighting Control application controls the CY3267 PowerPSoC Lighting EVK over a
USB interface from a PC that runs on a Windows XP (SP2 or higher), Vista, or Windows 7

(32-bit and 64-bit) operating system. The application's startup display, with a board attached and
operating, is shown in the following figure:

Figure 5-1. Intelligent Lighting Control — CIE Color Selection
3 Intelligent Lighting Control E@

lCIE Colar Selection | Direct LED Contm||

CIE Coordinates
0.9

520 CIE1931 x=0.3333, y=03333

0.8 CIE1976 w'=0. 2105, v = 0. 4735

0.7

Requested Luminous Flu

0.6 0 Lumens

&5

038

Color Temperature Control

[T] Enable 4000 K LEDs Off

Mo bridge device found.

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 36



o CYPRESS

~mg> EMBEDDED IN TOMORROW Software

5.1 Representing Colors

The application has two modes of control: CIE Color Selection Mode and Direct LED Control Mode;
see Figure 5-1. These two modes are selected using tabs displayed on the upper-left edge of the
application window. The CIE Color Selection Mode is the active display when the application is
started and is intended to be the most common mode used to control the CY3267 PowerPSoC Light-
ing EVK. The colors that can be mixed are determined by the choice of LEDs used in the unit. The
colors produced by individual LEDs are referred to as primary colors. All other colors are created by
mixing these primary colors. Mixed colors appear as though produced by an LED with that color as
its only color. The interior portion of the polygon displayed on the color chart represents the range of
colors that can be mixed by the LEDs in the unit. The range of colors that can be mixed when using
a given set of primary LEDs is called the color gamut. When the primary LED colors are determined,
as they are in the evaluation unit, the color gamut is defined by those choices. Thus, the polygon dis-
played by the application defines the color gamut for the unit. Colors outside the color gamut cannot
be represented by the given LEDs, and thus, cannot be selected by the user.

The CIE Color Mix Mode displays the 1931 CIE color chart. This chart represents the range of colors
visible to the human eye. Clicking anywhere within the color gamut polygon places a dot at the
selected point. The corresponding CIE coordinates for that color coordinate are transmitted to the
CY3267 Power EVK main board, where the selected color is displayed by adjusting the four LEDs to
brightness levels that create the specified mixed color. The resulting coordinates are displayed in the
CIE Coordinates panel on the upper right portion of the display. The CIE 1931 x, y coordinates are
displayed in the upper two coordinate fields and the u', v' coordinates are displayed in the lower two
fields. An alternative to selecting a color by clicking in the color chart is to enter coordinates into
these fields. You can enter a color point in x, y coordinates, u', v' coordinates, or any combination of
the two coordinate systems.

Figure 5-2. CIE Coordinates
C|E Coardinates

CIE1931 =x=0 3333, y=0.3333

CIE1976 u'=0. 2105 ,v'=0. 4736

The Direct LED Control Mode is an alternative to specifying colors using CIE coordinates. This mode
displays four slider controls, one for each LED on the CY3267 LED daughter board. Moving a slider
from bottom to top causes the corresponding LED to light from 0% to 100% of its maximum rated
flux. When the Direct LED Control Mode is enabled, all controls related to mixing colors are disabled.
This includes the Requested Luminous Flux slider that sets the total flux of a given mixed color.
These controls have no meaning when setting the individual LED flux levels manually.

Note CIE is the acronym for Commission internationale de I'éclairage or International Commission
on lllumination.
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Figure 5-3. Intelligent Lighting Control — Direct LED Control
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The application can also limit color choices to those that are produced by a black body radiator. A
black body radiator is a theoretical, color-neutral object defined by Planck’s Law. A black body radia-
tor glows (radiates energy) at different colors as it is heated. When enabled, the black body curve is
displayed on the CIE color chart. This curve marks the colors that correspond to the color of a black
body radiator over a range of temperatures in Kelvin. The user selects the color temperature value
by sliding the color temperature slider.

Color temperature (or correlated color temperature) is a common method of specifying the color of
light in the white region. Disabling the color temperature control removes the black body curve from
the color chart, disables the color temperature slider, and enables the controls used to specify mixed
colors using the CIE color chart.
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Figure 5-4. CIE Color Selection Tab - Color Temperature Control
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In addition to displaying colors, the application allows you to directly control the LEDs. The state of
the LEDs (ON or OFF) is based on a closed loop between the application and the CY3267 Power
EVK main board that determines the actual ON/OFF state. The ON/OFF buttons are located at the
lower-right of the application's window. When the LEDs are off, the LEDs’ ON button is enabled.
Clicking on this button turns the LEDs on. If the LEDs are on, the OFF button is enabled; clicking on
this button turns the LEDs off. Regardless of the setting, when the application is not connected to a
board, the buttons change to show the actual state of the LEDs when the board is attached.

Figure 5-5. LEDs’ ON/OFF Control

LEDs CHf LEDs On

Below the tabbed window is a status window, which shows the current status of the connection
between the application and the CY3267 Power EVK main board, and any error messages. If there
is an error or change of status, a message appears describing the event. The message "I2C Bridge
device found - Version 1.0" is displayed in the status window for approximately five seconds and is
then cleared.

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 39



o CYPRESS

~mg> EMBEDDED IN TOMORROW Software

5.2 LED Luminous Flux

The luminous flux of the mixed color output can be varied using the Requested Luminous Flux slider
located on the right side of the application window. The maximum total flux produced by the LEDs
varies, depending upon the chosen color. For example, a neutral white can be set to a higher total
flux than any of the four primary colors alone, because the color white is represented by a sum of the
light output of each of the LEDs. The saturation point (or point of maximum total flux) differs for differ-
ent colors. Moving the slider to a requested flux higher than the saturation point for a given color has
no effect upon the light output of the LEDs, because they remain at that mixed color's saturation
point. Note that this slider determines the requested luminous flux. This requested value is usually
derated by the color-mixing firmware on the CY3267 Power EVK main board. This is required to per-
form temperature compensation, keeping the requested color as accurate as possible.

Figure 5-6. Luminous Flux
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All code examples are available in the kit CD/DVD or in the following location:
<Install_Dir>\Cypress\CY3267 PowerPSoC\<version>\Firmware.

6.1 Code Example: CY3267 _PowerPSoC

6.1.1 Project Description

The CY3267 PowerPSoC Lighting EVK includes firmware that demonstrates the ability of
PowerPSoC to drive multiple LED channels with color-mixing intelligence. The firmware also
illustrates the use of PSoC Designer to design PowerPSoC-based systems and solutions.

The factory-installed code example implements the following elements with PowerPSoC:

I°C interface to communicate the desired color coordinates and intensity information
4-channel LED dimming using PrISM technology

Hysteretic current control, with switching current thresholds configured by DAC settings
Capacitive sensing buttons for ON/OFF and cycling of colors

6.1.2 Hardware Connections

Refer to the section Install Hardware on page 14.

6.1.2.1 Current Sense Amplifier (CSA)

The CSA consists of two amplifier stages. Stage 1 is used to level shift and amplify a high side input;
stage 1 gain is fixed at ‘4’. Stage 2 is used to amplify the stage 1 output; stage 2 gain is fixed at ‘5.
As a result, the total gain is fixed and is equal to 20. The CSA controls the capacitance load at the
output.

6.1.2.2 Precise Intensity Signal Modulation (PrISM)

PrISM compares the output of a pseudo-random counter with a signal density value. The comparator
output asserts when the count value is less than or equal to the value in the signal density register.
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6.1.2.3 Hysteretic Controller (HYSTCTRL)

The HYSTCTRL User Module is intended for use in LED applications as an intelligent controller for
high-brightness LEDs. It provides cycle-by-cycle switch control with a fast transient response. The
hysteretic controller simplifies system design because it does not require external compensation.
The gate drivers are used to drive either internal or external power FETSs.

Figure 6-1. Functional Blocks of CY3267_PowerPSoC

/cySZETJJuwerpsuc [l:hip]|

TOTE_0_

CSA0D
HYSTCTLO
CSPO ; ”iii Dim FETO | o\
CSNO ek ol | [ PGNDO 5
CMP8 —_—
DACE > L i -
CSA1
CSP1 ) Iiiii Hﬁﬁ1 FET1 ! sy
= b B Fhack m_T_ﬁ: PGND1
g CMPg
4 = -~
CSAZ
v B HYSTETLE e -
CSN2 — _| \Q PGND2
4 L
CSA3
s . HYSTCTLS ey -
CSN3 l Fhack NJ_{S: PGND3
CMP11 |
l/ Trip — GD3
ﬁm P12
ym P13
FN_0_D FN_0_D
FN_0_1 FN_0_1
FN_0 2 . . FN_0_2
FN_0_3 b . FN_0_3

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *| 42



o CYPRESS

~ammp> EMBEDDED IN TOMORROW

6.1.3 Program Flow Diagram
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6.1.4 Verify Output

Code Examples

After the example code is built and programmed into the PowerPSoC device, you can control the
HB LED on the daughter card by using the PC application or the CapSense buttons on the board.
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The schematics and board layouts are available in the kit CD/DVD or at the following location:
<Install_Directory>\Cypress\CY3267 PowerPSoC\<version>\Hardware.

A.l Schematics

A.l.l CY3267 LED Daughter Board
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A.l.2 CY3267 Power EVK Main Board

CYPRESS SEMICONDUCTOR ©2008
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A.2 Bill of Materials
Qty Reference Mfr Part Number Description Manufacturer
5 C1,C15,C23,C34,C39 UMK107C5105KA-T CAP CER 1.0UF 50V X5S 0603 Taiyo Yuden
4 C2,C16,C24,C40 ECJ-1VB1H104K CAP CERAMIC .1UF 50V X7R 0603 Panasonic - ECG
1 C3 EEE-FK1H101P CAP ELECT 100UF 50V FK SMD Panasonic - ECG
1 C5 EEE-FK1J680UP CAP ELECT 68UF 63V FK SMD Panasonic - ECG
1 C6 EEE-FK1C101P CAP ELECT 100UF 16V FK SMD Panasonic - ECG
2 C9,C10 ECJ-3YB1C106K CAP CERAMIC 10UF 16V X5R 1206 Panasonic - ECG
1 Ci11 ECJ-1VB2A331K CAP 330PF 100V CERAMIC X7R 0603 Panasonic - ECG
7 g;gﬁ;g,CZ?,CZS,C%, C1608Y5V1H474Z CAP CER .47UF 50V Y5V 0603 TDK
2 C22,C25 04022R103K7B20D CAP 10000PF 16V CERAMIC X7R 0402 Yageo America
1 C26 ECJ-2YB1C334K CAP .33UF 16V CERAMIC X7R 0805 Panasonic - ECG
1 C37 ECJ-3YX1C106K CAP CERAMIC 10UF 16V X7R 1206 Panasonic - ECG
1 C38 C0603C104J4RACTU CAP .10UF 16V CERAMIC X7R 0603 Kemet
1 C41 ECJ-1VB1H222K CAP CER 2200PF 50V 10% X7R 0603 Panasonic - ECG
1 D2 CMD15-21VGCI/TR8 LED GREEN CLEAR 1206 SMD Chicago Miniature Lamp, Inc
2 D3,D13 B0540W-7-F DIODE SCHOTTKY 40V 500MA SOD123 Diodes Incorporated
4 D4,D8,010,D14 ZLLS2000TA DIODE SCHOTTKY 40V 2.2A SOT23-6 Zetex
4 D6,D9,D12,D16 1SMB5938BT3G Diode Zener 3W 36V SMB ON Semiconductor
1 F1 0154005.DR FUSE BLOCK 5A FAST SMD Littelfuse
1 Ji RAPC722X CONN 2.1MM PWRJACK RT ANGLE PCB |Switchcraft
1 J2 1715250000 CONN TERM BLOCK PCB 5.0MM 2POS Weidmuller
1 J3 3-641215-3 CONN HEADER VERT 3POS .100 30AU AMP Division of TYCO
1 J4 9-146280-0-01 CONN HEADR BRKWAY .100 01POS STR |Tyco Electronics/Amp
4 J6,J7,J10,J11 1715260000 CONN TERM BLOCK PCB 5.0MM 3POS Weidmuller
1 J8 1734035-2 CONN USB MINI B SMT RIGHT ANGLE TYCO
3 J9,J13,J14 1-87215-0 CONN HEADER VERT 2POS .100 30AU AMP Division of TYCO
2 J12,J16 22-23-2051 CONN HEADER 5P0OS 0.1 VERT KEYED  |Molex
1 Ji5 999392 CONN TERM BLOCK PCB 5.0MM 4POS Weidmuller
1 L1 LDS0705-221M-R INDUCTOR SHIELDED 220.0UH SMD Coiltronics
5 L3,L6,L9,L10,L12 DR74-470-R INDUCTOR SHIELD PWR 47UH SMD Coiltronics
4 L5,L7,L13,L14 MMZ1608S121A FERRITE CHIP 120 OHM 500MA 0603 SMD | TDK Corporation
1 P1 557785-1 CONN MOD JACK 8-8 RT/A PCB 50AU AMP
1 P2 DF11Z-12DS-2V(20) CONN RECEPT 12POS 2mm SMD TIN Hirose Electric Co. LTD.
1 P3 90152-2116 Egcl;:‘i(r)calji(tiSConnector, Dual Row, Right Angle g/lgrlgx/Waldom Electronics
1 P4 5-535541-4 CONN RECEPT 6POS .100 VERT GOLD Tyco Electronics

R1,R6,R8,R11,R13,R17,

11 R29,R30,R33 R34.R36 ERJ-3GEYJ102V RES 1.0K OHM 1/16W 5% 0603 SMD Panasonic - ECG
4 R2,R14,R27,R40 ERJ-8BWFR100V RES .1 OHM 1/2W 1% 1206 Panasonic - ECG
5 R3,R16,R28,R35,R43 ERJ-8GEYOROOV RES ZERO OHM 1/4W 5% 1206 SMD Panasonic - ECG
4 R5,R10,R12,R15 ERJ-3GEYJ560V RES 56 OHM 1/10W 5% 0603 SMD Panasonic - ECG
1 R7 ERJ-3GEYOROOV RES ZERO OHM 1/16W 5% 0603 SMD Panasonic - ECG
2 R18,R20 ERJ-3GEYJ561V RES 560 OHM 1/10W 5% 0603 SMD Panasonic - ECG
2 R21,R25 ERJ-2RKF33R0X RES 33.0 OHM 1/16W 1% 0402 SMD Panasonic - ECG
1 R22 ERJ-3EKF4531V RES 4.5K OHM 1/10W 1% 0603 SMD Panasonic-ECG

1 R24 RCO0603FR-0710KL RES 10.0K OHM 1/16W 1% 0603 SMD Yageo Corporation
1 R26 ERJ-2GEJ104X RES 100K OHM 1/16W 5% 0402 SMD Panasonic - ECG

CY3267 PowerPSoC Lighting Evaluation Kit User Guide, Document No. 001-49266 Rev. *|

46



o CYPRESS

EMBEDDED IN TOMORROW

-
Qty Reference Mfr Part Number Description Manufacturer
1 R38 ERJ-3RQFR47V RESISTOR .47 OHM 1/10W 1% 0603 Panasonic - ECG
1 R39 ERJ-3EKF2001V RES 2.00K OHM 1/10W 1% 0603 SMD Panasonic - ECG
1 R41 ERJ-3GEYJ152V RES 1.5K OHM 1/16W 5% 0603 SMD Panasonic - ECG
1 R42 ERJ-3EKF6980V RES 698 OHM 1/10W 1% 0603 SMD Panasonic-ECG
1 R44 RC0603FR-0720KL RES 20.0K OHM 1/16W 1% 0603 SMD Yageo Corporation
4 R47,R48,R50,R51 RC0402JR-074K7L RES 4.7K OHM 1/16W 5% 0402 SMD Yageo Corporation
3 TP1,TP2,TP15 5000 TEST POINT 43 HOLE 65 PLATED RED Keystone Electronics
5 TP3,TP4,TP5,TP6,TP7 [5002 TEST POINT 43 HOLE 65 PLATED WHITE |Keystone Electronics
7 IZPi;'lP??_}Fglli)TpllTP 5001 TEST POINT 43 HOLE 65 PLATED BLACK |Keystone Electronics
1 Ul LM2597M-5.0/NOPB IC REG SIMPLE SWITCHER 8-SOIC National Semiconductor
1 u2 AP130-33YRL-13 IC REG LDO 300mA 3.3V SOT89R Diodes Inc
1 u3 ggg&%EDMDOCD_ 56QFN Power PSoC Device Cypress Semiconductor
1 us CY8C24894-24LFXI PSoC Mixed-Signal Array Cypress Semiconductor
4 NA 1902E STANDOFF HEX FLA-RET 4-40 1.000" Keystone Electronics
4 NA NY PMS 440 0038 PH SCREW MACH PHIL 4-40X3/8 NYLON Keystone Electronics
1 NA 151-8030-E SHUNT GOLD W/HANDLE, BLACK Kobiconn
No Install Components
10 ggg;;g;;g;ggj:c NA CAP NO LOAD 0603 NA
1 C42 NA CAP 0402 NO LOAD NA
C7,C21,C31,C43 ECJ-4YF1H106Z CAP 10UF 50V CERAMIC Y5V 1210 Panasonic - ECG
4 C44,C45,C46,C4A7 EEE-FK1J680UP CAP ELECT 68UF 63V FK SMD Panasonic - ECG
8 52?3’5:;"223R32R3 NA RES NO LOAD 1206 SMD NA
5 R31,R52,R53,R54,R55 |NA RES NO LOAD 0603 SMD NA
1 TVS1 SMBJ5.0CA TVS 5.0 VOLT 600 WATT BI-DIR SMB Littelfuse Inc
1 u4 SN65220DBV IC SINGLE USB PORT TVS SOT-23-6 Texas Instruments
8 D5,D7,D11,D15 ZLLS2000TA DIODE SCHOTTKY 40V 2.2A SOT23-6 Zetex
4 L2,L4,L8,L11 DR74-470-R INDUCTOR SHIELD PWR 47UH SMD Coiltronics
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Safety Precautions

General Safety Precautions

Keep your work area clean. Ensure that there are no loose wires or metal pieces on the table or
near high-power circuits.

Always wear safety glasses when working with circuits at high power or high voltage.
Use rubber floor mats to insulate you.

Bracelets, rings, metal watch bands, and loose necklaces/pendants conduct electricity and can
cause burns. Do not wear them near an energized circuit.

Be aware of the locations of fire extinguishers and first-aid kits in the lab and around your work
area.

Use only isolated power supplies (isolated or AC power through isolation power transformers).

Before powering your circuit, verify that all connections are according to the board schematic.
Ensure that there are no shorts or ground loops that may lead to electrical shocks or that may
damage the test equipment.

Precautions when Working with PowerPSoC-based High-Power Circuits

When building your own system with the CY3267 PowerPSoC Lighting EVK for the first time,
begin with low current settings (preferably 50 mA). Set the DAC thresholds in the

PowerPSoC hysteretic controller accordingly. After the system functions as desired at this current
setting, increase the hysteretic controller's DAC thresholds in steady increments to the final
value. At each increment, verify that the components on the board are not excessively hot.

Ensure that the high-side DAC reference and the low-side DAC reference differ by a count of at
least four. For example, if the low-side DAC reference is set to 85 (decimal representation), the
high-side DAC reference should be set to at least 89.

Follow the FET Turn-On sequence suggested in the code example. Altering this sequence may
damage the PowerPSoC's internal FETSs.
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