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Flash Code Protection
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1. Introduction

1.1 Kit Overview

The CY8CKIT-001 PSoC® Development Kit provides you a common development platform where
you can prototype and evaluate different solutions using any one of the PSoC 1, PSoC 3, or PSoC 5
architectures. This guide and kit gives you a practical understanding of PSoC technology. In
addition, the kit gives several example projects with step-by-step instructions to enable you to easily
get started developing PSoC solutions. This kit includes PSoC CY8C28, CY8C38, and CY8C55
Family Processor Modules.

1.2 Kit Contents

The CY8CKIT-001 PSoC Development Kit includes:

PSoC Development Board

PSoC CY8C28 Family Processor Module
PSoC CY8C38 Family Processor Module
PSoC CY8C55 Family Processor Module
MiniProg3 Programmer and Debug tool
USB Cable

12V Power Supply Adapter

Wire Pack

Printed Documentation

a
a

Quick Start
Schematic PSoC Development Board Design

Software CD for PSoC 1, which includes

o o o a o o

PSoC® Designer™ IDE

PSoC® Programmer™ Software

CY8C28 Data Sheets

Kit Release Notes

Software Release Notes

Example Project Files, Firmware, And Documentation

Software CD for PSoC 3 / PSoC 5, which includes

oo a o oo Q

PSoC® Creator™ IDE

PSoC Programmer Software

CY8C38 Data Sheet

CY8C55 Data Sheet

Kit Release Notes

Software Release Notes

Example Project Files, Firmware, And Documentation
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Installation

Everything you need to use the PSoC Development Kit is included, but you only need to install the
software for the processor module you plan to use.

Note PSoC CY8C29 Family Processor Module is not part of this Kit. However, you can purchase this
module from www.cypress.com.

Before You Begin

All Cypress software installations require administrator privileges but is not required to run the
installed software.

Shut down any currently running Cypress software.

Disconnect any ICE Cube or MiniProg devices from your computer.

Prerequisites

PSoC Creator and PSoC Designer both use the Microsoft .NET Framework, Adobe Acrobat Reader,
and a Windows Installer. If .NET Framework and Windows Installer are not on your computer, the
installation automatically installs it for you. If you do not have Adobe Acrobat Reader, you have to
manually download from Adobe website and install it.

Installing PSoC 1 Development Software

To use the CY8C28 or CY8C29 Family Processor Module (PSoC 1) you need:
m PSoC Designer 5.0 SP6 or higher
m PSoC Programmer 3.11 or higher

If PSoC Designer 5.0 is currently installed, uninstall it. Click Start, click Control Panel, and then
double click Add or Remove Programs.

PSoC Designer 5.0 SP4.5 is not presently compatible with Microsoft Internet Explorer 8 beta (any
beta version). If you have Internet Explorer 8 beta, uninstall it and replace it with the released version
of Microsoft Internet Explorer 8.

Insert the PSoC 1 Software CD and, using the menu, select Install Software for PSoC 1.

After installation, user guides and key documents are located in the \Documentation subdirectory
of the PSoC Designer installation directory. The default location is:
C:\Program Files\Cypress\PSoC Designer 5\Documentation

Installing PSoC 3 Development Software

To use the CY8C38 Family Processor Module (PSoC 3) you need:
m PSoC Creator 1.0 Beta 4.1 or higher

m PSoC Programmer 3.11 Beta or higher

m PSoC Development Kit example files

Insert the PSoC 3 / PSoC 5 Software CD and, using the menu, select Install Software for PSoC 3.
This option installs all three required software packages. The installers for PSoC Programmer and
PSoC Creator automatically start before the Kit examples are installed.

For each installation, select Typical on the Installation Type page.

PSoC Creator uses the Keil CA51 compiler to build PSoC 3 applications. This compiler is included
on the CD, and will prompt you to install if it is not detected.

CY8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C
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Note The Keil compiler is distributed with a free license. You must activate this license within 30
days of installation. Once the Cypress software installation is complete, and you run PSoC Creator,
activate the compiler license from the Keil Registration option under the Tools menu.

After installing PSoC Creator and PSoC Programmer, refer to the documentation as needed:

m PSoC Creator — Help — Topics — Getting Started

m Programmer — Documentation — User Guide

Other documents included with this release are located in the \Documentation subdirectory of the

PSoC Creator installation directory. The default location is:
C:\Program Files\Cypress\PSoC Creator\1.0\PSoC Creator\documentation

You can access this directory from within PSoC Creator under Help — Documentation —
Reference Material. Documents include (but not limited to):

m PSoC Creator Component Author Guide (component_author_guide.pdf)

m  Warp Verilog Reference Guide (warp_verilog_reference.pdf)

m Customization API Reference (customizer_api.chm)

Note After the installation is complete, the kit contents are found at the following location:
C:\Program Files\Cypress\PSoC Development Kit\

1.3.5 Installing PSoC 5 Development Software

To use the CY8C55 Family Processor Module (PSoC 5) you need:

m PSoC Creator 1.0 Beta 4.1 or higher

m PSoC Programmer 3.11 Beta or higher

m PSoC Development Kit example files

Insert the PSoC 3 / PSoC 5 Software CD and, using the menu, select Install Software for PSoC 5.

This option installs all three required software packages. The installers for PSoC Programmer and
PSoC Creator automatically start before the Kit examples are installed.

For each installation, select Typical on the Installation Type page.

PSoC Creator uses the Keil CA51 compiler to build PSoC 5 applications. This compiler is included
on the CD, and will prompt you to install if it is not detected.

Note The Keil compiler is distributed with a free license. You must activate this license within 30
days of installation. Once the Cypress software installation is complete, and you run PSoC Creator,
activate the compiler license from the Keil Registration option under the Tools menu.

After installing PSoC Creator and PSoC Programmer, refer to the documentation as needed:

m PSoC Creator — Help — Topics — Getting Started

m Programmer — Documentation — User Guide

Other documents included with this release are located in the \Documentation subdirectory of the

PSoC Creator installation directory. The default location is:
C:\Program Files\Cypress\PSoC Creator\1.0\PSoC Creator\documentation

You can access this directory from within PSoC Creator under Help — Documentation —
Reference Material. Documents include (but not limited to):

m PSoC Creator Component Author Guide (component_author_guide.pdf)

m Warp Verilog Reference Guide (warp_verilog_reference.pdf)

m Customization APl Reference (customizer_api.chm)

Note After the installation is complete, the kit contents are found at the following location:
C:\Program Files\Cypress\PSoC Development Kit CY8C55\

CYB8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C 9
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PSoC Development Board

The CY8CKIT-001 PSoC Development Board is designed to aid hardware, firmware, and software
developers in building their own systems around Cypress’s PSoC devices. The flexibility to configure
the power domains is one of the foremost features of this board. Input power to the board is from one
of two sources:

m 12V 1A power supply adapter
m 9V alkaline battery (not included)

This full featured board incorporates three onboard linear regulators that power peripherals and
PSoC processor modules at voltages between 1.7V and 5.0V. These regulators include a fixed 5V
1A linear regulator, a fixed 3.3V 300 mA linear regulator, and a 1.5V to 5.5V 300 mA adjustable
regulator. The board also provides the ability to separate the PSoC core VDD rail into two separate
rails, analog and digital. In addition, the board is able to separate the I/O VDD rails, giving the
flexibility to power the 1/0O ports at different voltages.

The board is equipped with a 2x16 alphanumeric LCD module capable of 1.8V to 5.0V I/O. In
addition, there is a mini-B full speed USB interface and a female DB9 serial communications
interface. Also included is a 12-pin wireless radio module interface which can be used to develop
CyFi™ Low-Power RF or other embedded RF solutions with this kit. The board also has a
prototyping area containing a small breadboard complete with 1/0 port sockets nearby, multipurpose
LEDs, mechanical push buttons, and a multipurpose variable resistor. In addition, three capacitive
sensing elements (two buttons and a five segment slider) are included on the board to allow the

evaluation of CapSense® applications.
The board has four GPIO expansion slots, allowing the 1/0 to expand to external boards.

The board was designed with modularity in mind and, as a result, supports removable processor
modules. This allows you to plug different PSoC processor modules into the board based upon the
desired features of both 8-bit and 32-bit PSoC devices.

Default Switch and Jumper Settings

Jumpers on the CY8CKIT-001 PSoC Development Main Board have a default setting for 3.3V
operation. For Default configuration, each of the jumpers must be set according to these
instructions.

Note All CY8C28 and CY8C29 family processor module example projects are configured for 5V.
Configure the board to 5V, before creating the example projects.

SW3 - VDD Select. Default Position: 3.3V (down position)

VDD SELECT ™
+ °

3V

M.
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J8 - 5V Source. Default Position: VREG (upper two pins)

| sv_source
VREG
DD DIG
vBusle] SELECT

J7, J6 - VDD Digital, VDD Analog. Default Position: VDD (upper two pins, both headers)

OURCE VoD
VDD DIG e "JDllglAJNL
L L
T
SELECT ® SELEC
VAD.)

J12 - LCD Power. Default Position: ON (lower two pins)
OFF

e

LD II
PGWEHﬁE
ee
ON

J2-J5 - VDDIO Power Select. Default Position: VDD (upper left two pins)

éii EGE e(ele
VDD 3.3V VADJ|@

fH._IfH.—I[H._H:_I

VDDIO_0 VDDIO 1 VDDIO 2 VDDIO_3
1\—vunm SELECT ————"

—/

J10 - RS232 Power (Serial Communications). Default Position: Installed

~[Rs232_PWR

J14 - Radio Power. Default Position: Installed

RADIO_PWR

J11 - Variable Resistor Power. Default Position: Installed

VR_PWR

CYB8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C
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1.5 Conventions
These conventions are used throughout this guide.
Table 1-1. Documentation Conventions
Convention Usage
Courier New Displays file locations and source code:
Size 12 C:\ ..cd\icc\.
Italics Displays file names and reference documentation:
sourcefile.hex
[bracketed, bold] Displays keyboard commands in procedures:
[Enter] or [Ctrl] [C]
Bold — With — Arrows Represents menu paths, user entered text:
File - New Project — Clone
Bold Displays commands and selections, and icon names in
procedures:
Click the Debugger icon, and then click Next.
Note Displays functionality unique to PSoC Designer, PSoC
Creator, or the PSoC device.
WARNING: Displays cautions that are important to the subject.
1.6 Document Revision History
Document Title: CY8CKIT-001 PSoC Development Kit Guide
Document Number: 001-48651
Revision Issue Date %rlig:‘ng Description of Change
b 6/23/09 AESA | New Guide
*A 7122/09 AESA CDT based updates
*B 11/19/09 AESA CDT based updates
*C 5/21/10 AESA | Updated with PSoC 5.
12 CY8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C



2. Loading My First PSoC Project

The CYB8CKIT-001 PSoC Development Kit supports projects across the PSoC 1, PSoC 3, and
PSoC 5 architectures. This section walks you through the high level design process for opening,
building, programming, and running your first PSoC projects using this kit.

Before beginning, follow each of these steps to make certain that your software and hardware
environments are properly configured and ready for these projects:

1.

Install PSoC Designer using the steps listed in Installing PSoC 1 Development Software on
page 8.

Install PSoC Creator using the steps listed in Installing PSoC 3 Development Software on page 8.
Connect the MiniProg3 into your PC using the supplied USB cable. When you connect the
MiniProg3, Microsoft Windows® may indicate that it has found new hardware. All required drivers
were installed as part of the PSoC Programmer installation process; however, if Windows opens
the driver installation dialog boxes, accept the defaults and allow Windows to automatically find
the appropriate driver.

Close any open PSoC Creator or PSoC Designer applications and projects.

Configure the PSoC Development Board (jumper settings and switches) in its default configura-
tion, as described in Default Switch and Jumper Settings on page 10.

Use the PSoC CY8C28 Family Processor Module or PSoC CY8C29 Family Processor Module
for the PSoC 1 version of your first PSoC project (My First PSoC 1 (CY8C28) Project on page 14
or My First PSoC 1 (CY8C29) Project on page 17).

Use the PSoC CY8C38 Family Processor Module for the PSoC 3 version of your first PSoC
project (My First PSoC 3 (CY8C38) Project on page 21).

Use the PSoC CY8C55 Family Processor Module for the PSoC 5 version of your first PSoC
project (My First PSoC 5 (CY8C55) Project on page 25).

For a PSoC 1 project, use the ISSP header on the PSoC CY8C28 Family Processor Module or
PSoC CY8C29 Family Processor Module and connect the MiniProg3 ISSP port.

10.For a PSoC 3 or PSoC 5 project, use the JTAG ribbon cable. Connect the ribbon cable to the

MiniProg3 and the PSoC CY8C38 Family Processor Module, or PSoC CY8C55 Family Processor
Module into the header labeled PROG on the processor module.

Note The MiniProg3 should not be "hot plugged" into processor modules that are attached to the
PSoC Development Board. In other words, do not plug the ribbon cable of the MiniProg3 into the
processor module while code is actively running on the module. Doing so may cause the PSoC
device to unintentionally reset. Power down the PSoC Development Board and module by
unplugging the power supply from the Development Board before attaching the MiniProg3 device
to the module board. Once the ribbon cable is attached to the module board, power can then be
applied to the system by plugging in the power supply to the PSoC Development Board. This will
avoid any undesirable PSoC device resets.

11.Power the PSoC Development Board using the 12V AC power supply adapter

CY8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C 13
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Loading My First PSoC Project

2.1 My First PSoC 1 (CY8C28) Project

This is a simple PSoC 1 project using a PWM peripheral inside PSoC, and software to control the
blinking rates of two different LED outputs. For this project, be sure you have the PSoC CY8C28
Family Processor Module inserted into the PSoC Development Board and the appropriate software
installed. This section walks you through the high level steps of opening, building, and programming
a project.

2.1.1 Loading My First PSoC 1 Project

1. Open PSoC Designer.
2. In the Start Page, navigate to File —~ Open Project/Workspace

3. Navigate to the project directory
C:\Cypress\CY8CKIT-001\CY8C28 Projects\

4. Open the folder Ex1 LED with PWM.
5. Double click Ex1_LED_with_PWM.app.
6. The project opens in the Chip Editor view. All the project files are in the Workspace Explorer.

Figure 2-1. Chip Editor View

_.« Ex1_LED_with_PWM - PSoC Designer 5.0

Ele Edt Wiew Project Interconnect  Buld Program  Tools Window Help
NEHdd. TE @S thof FE ] == 5 . == 2 . e .

Globial Resources - ex1.led_with_pw * BX|| it page /et ied_with_pwm [chip]] - 4 b x | Workspace Explorer L ax
Power Selling [ Ves / 5y 5.0v / 24MHz - s - T = Workspace Ex1_LED_with PwM (1 project
CPU_Clock. SysCk/2 |l =12 Ex1_LED_with PWM [CYBC28645-2
32K Sekect Intemal pas e = F Ex1_LED. with_ M [Chip]
PLL_Mode Disable = e g 5 Loadable Configurations
Sleep Timer Period  1,95ms | = [ exl_led_vith_pww - 2 User Moy
VC1= SysCk/N 18 . |l [ Lep1
VC2=YCIN 1 == == B PwhE
VL3 Source vz T Ex1_LED_ with_Pw/M [Pincut]

\/C3 Divider 5% = [ EX1_LED_ with_ P
SysCk Sauree Intemal 5 {2 Sourcs Fies
SysClk’2 Disable Yes 6] mainc
Analog Power SC Oif/Ref Low 7, boot asm

R Mus Veld/2le - dd2) po | per | pme 5 {2 Headsr Files
AR acs Mic.abla - | ) memony.inc

Powe ng | Yec / SysClk freq | . (. & b

Selects the nominal aperation voltage and System Clock (SysClk) = % [ Library Source Files

Sourte, from which many intemal dlacks (1.2, V3, and CAL clo ] nf s

Gk ) flashsscury b
| Fro -LED 1 i -3 Estemal Headers
I 501 S Al
= ]

= i poe o P I pcs

Part Por_1 | il

Fin Por_1_6 — L

Diive Active High §§§ < >
- Liser Morliles -ax

: ] User Modules

Name g

Indicates the name used to idertily this User Module instance ||| o =

Pinout - ex1_led_with_pwm >3 X E— e P — S

Po[] Port_0_0, StCPU, HighZ Analog, Di 4

Foli] Port_0_1. StCPU, High Z nalog, Di

Foi2] Port_0_2, StCPU, High Z &nalog, Di

Foi3] Port_0_3, StCPU, High Z nalog, Di

Fo4] Port_0_4, StCPU, High Z nalog, Di

FOs] Port_0_5, StCPU, High Z nalog, Di

FOE] Port_0_6, StCPU, High Z nalog, Di -

FO[7] Port_0_7, StdCPU, High Z Analog, Di || = b 1 1 | P £ 00 GENERIC

P[] Port_1_, StdCPL, High Z Analog, Di | | | ) | W s

Fl1] Port_1_1, StdCPL, High Z Analog, Di J L L L i N F8ndom,Seq

Fii2] Port_1_2. StCPU, High Z &nalog, Di pas | L P | L P | g P | s ps | = -

FL3] Part_1_3, StdCPU, High Z Analog, Di i § f i | S

Fil4] Port_1_4, 5tdCPU, High Z Analog, Di I (- | | =, | - Timers

Fi5] Port_1_5, StCPU, High Z nalog, Di = = = =

FiE] LED_1Pin, $tdCPU, Strong, Disablelr

Fil7] Port_1_7. Global0u0dd_7, Stiong, D — - - -

F20] Port_2_0, StCPU, High Z Analog, Di

F2A1] Port_2_1, StCPU, HighZ Analog, Di o

Output

Ready
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21.2 Building My First PSoC 1 Project
1. Select Build — Generate/Build 'Ex1_LED_with_PWM' Project.
Figure 2-2. Build Project

“‘ Ex1_LED with_ PWM - PSoC Designer 5.0

File Edit Wwiew Project Interconnect | Buld | Debug  Program  Tools  ‘Window  Help

X : F. 1= I iii S = ; .

i J H ti . E K B 'ﬁ o | Gaenerate/Build 'Ex1_LED with_PWh' Project

Global Resources - exl led_with_prm aenerate/Build All Projects gl

Pawer Setting [Vee /3y 5.0V 7 24MHz |f aenerate Configuration Files/Build 'Ex1_LED with_PWM' Project |
CPU_Clock, SyzCllkr2
32K _Select |nternal Generate Configuration Files for 'Exl_LED_with_P'WHM' Project
PLL—M':_":IE = Disable Generate Configuration Files For All Projects
Sleep Timer Peniod 1.95msz
WC1= SysClk/N 16 B Compils
WL2=YL1/MN 16 Build 'Ex1_LED_with_PWHM' Project
WD Sanirea (¥ le]

2. PSoC Designer builds the project and displays comments in the Output window. When you see
the message that the project built with 0 errors and 0 warnings you are ready to program the
device.

Figure 2-3. Output Window

R
i04i5 /* [1 END OF FILE =/

Show output frarm; E uild i |

Linking..

Lkt info: area 'IntermuptRabd' uges 1 bptes in SRAM page 0

Lk infa: area "wirtual_registers’ uges 4 bytes in SHAM page 0

Lk info: area 'exl _led_with_pwm_Rak' uzes 0 bptes in SRAKM page 0
ROM 4% full. 723 bytes used [does not include absolute areaz).
Rakd 0% full. 5 butes uzed [does not include stack usage].

idata dump at output/Ex1_LED with_ P/ idata

Ex1_LED _with_Pw - 0 error(z] 0 warninglz] 11:15:13

Output

21.3 Programming My First PSoC 1 Project

1. Open Program Part from within PSoC Designer by selecting Program — Program Part.

2. In the Program Part window, ensure that MiniProg3 is selected in the Port Selection box.
3. In the Program Part window, set Accquire Mode to Reset.
4

. In the Program Part window, set Verifcation to On. This ensures that downloaded checksum
matches the actual checksum.

5. In PSoC Programmer, set AutoDetection to On to enable the software to automatically detect
and configure for the target device family and device. Note If PSoC Programmer is properly
configured, AutoDetection reports a device family of 28xxx.

Note Make sure ISSP protocol is selected.
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6. In the Program Part window, click the program arrow to program the device.
7. Wait until programming is completed to continue.

Note For debugging purposes, the CY8C28 Family Processor Module is designed to accommodate
the use of the CY3215-DK In-Circuit Emulator (ICE Cube). When using the ICE Cube debugger,
make certain that PSoC Designer is configured so that the ICE Cube DOES NOT provide power to
the processor module. Within the PSoC Designer application, select Project — Settings and select
Debugger from the tree list. Make sure External only is selected under the Pod Power Source
section and select Execute program from Debug menu to start debugging.

Running My First PSoC 1 Project

1. Connect P1[6] to LED1 and P1[7] to LED2. Verify that LED1 and LED2 are blinking based on the
project's use of the PWM and software. Now that the PSoC 1 device is programmed, reset the
PSoC Development Board by pressing and releasing the reset switch (SW4).

2. LED1 blinks approximately once every second and LED2 blinks about three times a second.
F|gure 2-4. Connect P1[6] to LED1 and P1[7] to LED2

o u) —

o=
o=
=
=
=3
-
o=
am

- s ] | ] | B |
| I [ ] . | B |
| I | [ ] - | I |
| B | - [ ] | B |
| I | L ] ] | B )
- . L] [ ] | B |
| B | [ ] - | I |
[ I | ] - | I
- . [ | | ] | I |
[ I | - [ ] | B |
| B | [ | | ] | B |
| B | - [ ] - =
| B | " [ ] | I |
LR o = n P1[6]
| I | ] | ] | I | P1[7]
- . L ] [ ] | B |

STk 4 whodeled “Buchluclol LED'

naoll:é‘?wa 1
- =i Fi

g g > LED2

(((tWIRELENVR

S 4 i
_ i-r

=
LED1 e kimil~ | _
LED2 @7k mmm™ | _
i

LED3
LED4

3. For more details regarding this project, see the detailed step-by-step project instructions in My

First PSoC 1 (CY8C28) Project on page 29.
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2.2

2.2.1

My First PSoC 1 (CY8C29) Project

Loading My First PSoC Project

This is a simple PSoC1 project using a PWM peripheral inside PSoC, and software to control the
blinking rates two different LED outputs. For this project, be sure you have the PSoC CY8C29 Fam-
ily Processor Module inserted into the PSoC Development Board and the appropriate software
installed. This section walks you through the high level steps of opening, building, and programming

a project.

Loading My First PSoC 1 Project

1. Open PSoC Designer.
2. In the Start Page, navigate to File —~ Open Project/Workspace

3. Navigate to the project directory
C:\Cypress\CY8CKIT-001\CY8C29 Projects\

4. Open the folder Example My First PSoC Project
5. Double click Example_My_First_ PSoC_Project.app.
6. The project opens in the Chip Editor view. All the project files are in the Workspace Explorer.

Figure 2-5. Chip Editor View

|| € Example_My_First_PSoC_Project - PSoC Designer 5.0 == x|
J B B fiew Bem Goomed Y PEbe Remew s Mds (Ed
NG  EE=EE GFPPE. maok) ME=E * & . SE[Z 206 G R ICEEN
Global Resources - example_my_first_psoc_project » B X Start Page ) example.m...oject [Chip] | main.c | v 4 b x| Workspace Explorer -0 x

CFL_Clock,
32K_Select
PLL_Mode
Sleep_Timer
W= SysClk/M
WC2=WEIMN
WC3 Source
W3 Diivider
SysClk Souce
SysClk*2 Disable
Analog Power
Rief Mux
AGndBypass
Op-&mp Bias
&_Buff_Power
SwitchiodePump

LYDThrottleBack.
‘watchdog Enable

Power Setting [ Woc /. 5.0v / 24MHz

SysClk/2
Internal
Disable
512 Hz

2856

Internal

‘es

SCOff/Ref Low
(Wdd/2)+/Wdd/ 2]
Disable

Low

Low

OFF

Tiip Yoltage [LVD (SH 481V (5.00v]

Disable
Disable

s

Power Setting [ Ycc 7 SysClk freq |
Selects the nominal operation valtage and System Clock
[Sp=Clke] source, from which many intemal clocks (V1. V2, W,

Properties - LED_1 )
Mame LED_1
User Maoduls LED
Wersion 12
Paort Port_1
Pin Port_1_7
Drive Active High
Name

Indicates the name used to identify this User Module instance

Pinout - sxample_my_Ffirst_psoc_projsct

- 31X

Fa[o]
P[]
FO[2]

Port_0_0, StdCPLU, High Z Analog + |
Port_0_1, StdCPU, High Z Analog
Port_0_2, StdCPU, High Z Analog

Fim
RiTi]
®

7 m0 g7 GE g

| 3

[

Fom)

T e
. =

Fo
RO

p oS |

§ o=

RO
RO

=

LELES

REEE]

LEEE]

ELEE
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i [ Loadable Configurations
F- example_my_first_psoc_project - 2 |
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ol PwMe
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Building My First PSoC 1 Project
1. Select Build — Generate/Build 'Example_My_First_PSoC_Project' Project.
Figure 2-6. Build Project

Example_My_First_PSoC_Project - PSoC Designer 5.0

File Edit ‘“iew Project Interconmect | Build | Debug  Program  Tools  Window  Help
j Lj H ﬂ E ﬁ *E?ﬂ ﬁ % Generate/Build ‘Example_My_First_PSaC_Praject’ Project F&
Global Resources - example_my_first_psoc_proj Generate/Build All Projects shift+F&

Power Setting [Vee £ 5.0V 7 24MHz o Generate Configuration FilesfBuild .. le_My_First_PSoC_Project’ Fiojedts
CPIU_Clack SpsCls2
32K_Select Internal Generske Configuration Files For ' le_My_First_PSoC_Project’ Project
PLL—MD_dE Disable Generate Configuration Files For All Projects
Sleep_Timer 512 _Hz

W= SpsClk/N 16 B! Compile Crl+F7
WE2=VO1/M 16 E EBuild 'Example_My _First_PSoC_Project’ Project F7
WC3 Source VC2 L . o

W2 Divider IBE Reebuild 'Example_IMy _First_PSoC_Project’ Project
SpzClk Source Internal Clean 'Exampla_My_First_PSoC_Project’ Project
SysCkz Disable Tes Shove Last Build By t for 'E: le_My_First_PSoC_Project’ Project
Analog Powes SC O/Ref Low ow Last Bui ._epor or 'Example_] y_nlrs ] :"pT raject’ Projec
Fief M [Vdd/2)+/-Vdd/2) I T T —e=

2. PSoC Designer builds the project and displays comments in the Output window. When you see
the message that the project built with O errors and 0 warnings you are ready to program the

device.

Figure 2-7. Output Window

39
40
41
4z
43
44
45
45
47

whil
i

oA

YAAENA n

efl]

for (i=0;i<
LED_1 Inwverti):

End of while|l)

f tain

;i++){r JF/Delay i= compiler and CPUT
//3witeh the state of Softus
J4if on turn it off,

JAif off turn it on

Cutput

Show output from; IBuiId ‘l

Linking..

B Example_tdy First PSoC_Project - O enorfz] O warning(z) 08:08: 47

Lk info: area ‘InterruptRAb' uzes 1 bptes in SRAM page 0

Lkt info: area “wirtual_registers’ uzes 4 bptes in SRAM page 0

Lt info: area 'data’ item of 2 bytes allocated in SRAM page 0

Lt info: area 'example_my first_psoc_project_ R4k’ uzes 0 bytes in SRAM page 0
ROM 2% full. 674 bytes uzed [does not include abzolute areaz).
Fiabd 0% full. 7 bytes uzed [does not include stack uzage).

idata dump at output/E=ample_kMy_First_PSoC_Project.idata

Ready
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2.2.3 Programming My First PSoC 1 Project
Figure 2-8. Connect MiniProg3 to J5 on the CY8C29 Family Processor Module

6.
7.

EEEEEE

PMENT BOARD

. Open PSoC Programmer from within PSoC Designer by selecting Program — PSoC

Programmer.
In PSoC Programmer, make sure that MiniProg3 is selected in the Port Selection box.
In PSoC Programmer, set Programming Mode to Reset.

In PSoC Programmer, set Verification to On so that the software verifies that the downloaded
program's checksum matches the actual checksum of the flash memory after programming. This
is a precautionary check to verify that there is no data corruption during programming.

In PSoC Programmer, set AutoDetection to On to enable the software to automatically detect
and configure for the target device family and device. Note If PSoC Programmer is properly
configured, AutoDetection reports a device family of 29x66 and device of CY8C29466.

Note Make sure ISSP protocol is selected.

With these settings configured, click Program to program your PSoC 1 device.
Wait until programming is complete before continuing.

Note For debugging purposes, the CY8C29 Family Processor Module is designed to accommodate
the use of the CY3215-DK In-Circuit Emulator (ICE Cube). When using the ICE Cube debugger,
make certain that PSoC Designer is configured so that the ICE Cube DOES NOT provide power to
the processor module. Within the PSoC Designer application, select Project — Settings and select
Debugger from the tree list. Make sure External only is selected under the Pod Power Source
section and select Execute program from Debug menu to start debugging.
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224 Running My First PSoC 1 Project

1. Connect PO[7] to LED1 and P1[7] to LED2. Verify that LED1 and LED2 are blinking based on the
project's use of the PWM and Software. Now that the PSoC 1 device is programmed, reset the
PSoC Development Board by pressing and releasing the reset switch (SW4).

2. LED1 blinks approximately once every second and LED2 blinks about three times a second.
Figure 2-9. Connect PO[7] to LED1 and P1[7] to LED2

.,‘:w 14 =3

& | - . (]

‘ E C ]

7 | I | | I |

| B | | B |

| I | | BN |

- . | BN |

| B | I
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RxPA o -

SCK | B | | B |

MOSI - e

IRO | BN | | I |

nss " .
J C LI P1[7]

- . | B |

{ .. 4 RADIO I/0 "= ==
RADIO_PWR = LED1

-:D;l['clé“' R e e e e e e e Y 3
(((cwIRELE':.., . L A 5373T e LED2
= — 3 : i

3. For more details regarding this project, see the detailed step-by-step project instructions in My
First PSoC 1 (CY8C29) Project on page 68.
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2.3 My First PSoC 3 (CY8C38) Project

This is a PSoC 3 project using a PWM peripheral programmed from inside the PSoC 3 device to
control the blinking rates of two different LED outputs. For this project, insert the PSoC CY8C38
Family Processor Module in the PSoC Development Board and install the appropriate software. This
section shows you the high level steps of opening, building, and programming a project.

2.3.1 Loading My First PSoC 3 Project

1. Open PSoC Creator.

2. In the Start Page, under Start Page Topics expand Kits and Solutions.

3. Under Kits and Solutions, expand PSoC CY8C38 Family Processor Module Kit.
4. Click Ex1_LED_with_PWM.cywrk to open the project.

Figure 2-10. Kits and Solutions

# PSoC Creator 1.0

File Edit Wiew Debug Project  Build  Tools  Window  Help
[ R = W= = IS TN B HET - =l
i 2
A = | S K =
Workspace Explorer >~ 0 X " Start Page
® ™
-~ PSoC® Creator
-]
2| | Beta
= ~
o Recent Projects —|| CYS8CKIT-00
E 3] Ex1_LED_with_Pa'h . connarke
% gﬂ Ex2 ADC to LCD.cywrk This developmen
2 ] Ex3_ADC_to UART _with_DAL. conark harchware, firmwa
i -
1] ExB_CapSense.cywrk own systems aro
o ] Design 4. ok
EF e CYBCHIT-(
i Create Mew Project... This guide
Opet Exizting Project. ..
» Releasen
Start Page Topics This docu
Wwelcome bo PSol Creator s Quick Sta
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= Kits and Solutions - Al
= PSoC Cv8C33 Family Processor Module Kit s PSoC3HOY
7] Ex1_LED_with_PhwM. cywrk. This docu
[ET] Ex2_ADC_ta_LCD.cywrk revision E
[ET] Ex3 ADC_ta UART _with_DAL. cywrk wiorkarour
[ET] Exd4_USB_HID.cywrk
[E7] ExB_CapSense. ek
o= = To access desigr
including the PSo
Webh Sites
Application Mates

5. Select the directory in which to store the project.

6. After the project opens, you can see the project files in Workspace Explorer (see Figure 2-11 on
page 22).
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Flgure 2-11. Workspace Explorer

= CLLLEE,

File Edit Wiew Debug Projeck  Build Tools  wWindow  Help

BN S ) 6 Sa@X 9 & . 5~ iDebug ~ DPE0S1-Keil Generic
‘Workspace Explorer (1 project) - I X Start Page ]
L% % — — _— — -
@ "1"'"';; ﬁﬁ;m .M\!'ﬁF” chs :J | @& ™
=8 j Project "Ex1_LED_with_PWwWH" [CY8C38664:1-040] PSOC Creator

; | &' TopDesign.cpsch . Beh:l
P EX1_LED_ with_PwWM. cydwir

B Header Files | [ Recent Projects

234N05

O
P2 [n] device h é' [E] Ex1_LED_with_Pa/b. conark
B Source Files 5 [E] ProsimitySense. cyvrk

€] main.c 2 | [E] CapSenzeSlider. cywrl,

7] BubbleLevel cywrk

2.3.2 Building My First PSoC 3 Project
1. Select Build — Build Ex1_LED_with_PWM.
Figure 2-12. Build Window
# _LED_with_PWM - PSoC Creator 1.0

File Edit ‘Wiew Debug Project | Build | Tools ‘Window  Help

j FY = Lj =N P J||ﬁ| Build Ex1_LED with PWM  Shift-+Fs - DPAOS1-Keil G
Y |3 Clean Ex1_LED_with_P'WM

— Al

i | ) ]
:Wl:urkspace Explnrer {1 prD]Ec £ (X Clean and Build Ex1_LED_with_PWr

T | Carncelouid
i “Ewl _LED_with PwM' (1] = e i
=-Pa] *Project 'Ex1_LED_with_Pw

sator™

=M Header Files Beta
[n] device.h [
EHCT) Source Files Recent Projects
€] main.c (6] Ex1_LED_with_P/M.conark

[P Exl_LED_with_PwM.cudur
iﬂ’ TopDesign.cysch

7] Ex2_ADC_to LCD.cywrk
B3] Ex3_ADC_ta UART _with_DALC. cywrk
[EF] Ex5_CapSense.cywrk

| sjuaundunD

2. PSoC Creator builds the project and displays the comments in the Output window. When you
see the message "Build Succeeded" you are ready to program the device.
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Figure 2-13. Output Window

Ex1_LED_with_PWh - PSoC Creator 1.0
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Programming My First PSoC 3 Project
Figure 2-14. Connect MiniProg3 to J5 on the CY8C38 Family Processor Module
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1. If this is your first time running PSoC Creator, follow these steps to configure the MiniProg3
device for these PSoC Development Kit projects. If these configurations are set, skip to the next
step below and begin programming.

Note VTARG of the MiniProg3 is wired exclusively to VDDIO1 of the chip on the PSoC CY8C38
Family Processor Module. Because of this, you cannot perform power cycle mode programming.

a

a

a

a

a

From the Tools menu in PSoC Creator, click Options. The Options window opens.

In the Options window, select Programmer/Debugging — MiniProg3 from the tree list.
+ Set Applied Voltage to 3.3V

+ Set Transfer Mode to SWD

» Set Active Port to 10 Pin

» Set Acquire Mode to Reset

» Set Debug Clock Speed to 3.2 MHz

+ Click OK.

From the Debug menu, select Select Debug Target. The Select Debug Target dialog box
opens.

Expand the tree under MiniProg3 and click Port Acquire.
Select the appropriate device and click Connect.
Click Close.

2. In PSoC Creator, from the Debug menu, click Program.
3. The PSoC Creator Status Bar indicates that the device is programming.
4. Wait until programming is complete before continuing.

Running My First PSoC 3 Project

1. Unplug the DVK board, switch SW3 to 3.3V and then reapply power to the DVK board.

2. Connect P1[6] to LED1 and P1[7] to LEDZ2. Verify that LED1 and LED2 are blinking based on the
project's use of the PWMs.

3. LED1 blinks approximately once every second and LED2 blinks about three times a second.

P1[6]
P1[7]
“ -1 4 RADIO I/O

RADIO_PWR LED1

o =HJiHFI
o7 R

((CcwrreLes,
VR_PWR

i i ‘ LED2

4. For more details regarding this project, review the detailed step-by-step project instructions in My
First PSoC 3 / PSoC 5 Project on page 101.
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24 My First PSoC 5 (CY8C55) Project

This project uses a PWM peripheral programmed from inside the PSoC 5 to control the blinking
rates of two different LED outputs. For this project, insert the PSoC CY8C55 Family Processor Mod-
ule in the PSoC Development Board and install the appropriate software. This section shows the
high level steps of opening, building, and programming a project.

2.4.1 Loading my First PSoC 5 Project

1. Open PSoC Creator.

2. In the Start Page, under Start Page Topics expand Kits and Solutions.

3. Under Kits and Solutions, expand PSoC CY8C55 Family Processor Module Kit.
4. Click Ex1_LED_with_PWM.cywrk to open the project.

Figure 2-16. Kits and Solutions

8 PSoC Creator 1.0

File Edit Yew Debug Project  Buld Tools  Window  Help

jjﬁja— = RS R E R Y = _-:ﬂ';

[
izt [ e a AE =

- Start Page

PSoC® Creator™
Beta

J24o)dxg a0eds 404

= T

Start Page Topics

Welcome to PSol Creator
Intro to PSoC
= FKits and Salutions 7
= P5oC Cv8C55 Family Processar Module Kit
E] Ex1_LED_with_ P/t cymurk
B3] Ex2_ADC_ta_LCD.cywrk.
EJ] Ex3_ADC_ta UART _with_DALC. cpwrk
E] Exd_USB_HID . cywrk,
EJ] Ex5_CapSense.cywrk,
EJ] ExG6_SAR_ta UART _with_DALC. cpwrk

Web Sites hd

5. Select the directory in which to store the project.
6. After the project opens, you can see the project files in Workspace Explorer.
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Figure 2-17. Workspace Explorer
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B Ex1_LED_with_PYfM - PSoC Creator 1.0

File Edit ‘iew Debug Project  Build Tools  Window  Help
BHAsgEEHE S 3 & G0 X9 & 3 - _ bebug - ARM CM3-GCC 4.:
Ty
‘WWorkspace Explorer - 1 X Start Page l

B Workspace 'Ex1_LED_with_P'wh' [1 Projects)
= E‘ Project 'Ex1_LED_with_PwWM' [CYB8CH58RAX]-060]

PSoC® Creator™

Building My First PSoC 5 Project

.ﬂ' TopDesign.cysch Befq
(P Exl_LED_ with_Pw/M. cydwr
EHE) Header Files ﬁ Recent Projects
] device.h § 8] Ex1_LED with_Pi/M.cyrk.
EHCD) Source Files ] B3] MagCardMewR oute. cywrk
] mainc g_ E] test_example. cywrk.

B3] Avnet_SBEV-LX16.cywrk

1. Select Build — Build Ex1_LED_with_PWM.

Figure 2-18. Build Window

W Ex1_LED_with PW - PSoC Creator 1.0

File Edit ‘ew Debug Project Id | Tools ‘Window Help

BRaEEHESa ]l Build Ex1_LED_with_PWM

shift+Fe | - ARM CM3-GEC 4.2,

Clean Exl_LED_with_P'
T e £ Clean Exl_LED Wit

‘Workspace Explorer

Clean and Build Ex1_LED_with_PWM

2

B ‘Workspace Ex1_LED_with_Pah' 1

P2l Project "Ex1_LED_with_Pw ] eator
ﬁ TopDesign. cysch _E! Befq
7P Ex1_LED_ with_PaM. cudwr B
=] lﬁ Header Filez e Recent Projects
] deviceh E 6] Ex1_LED with_Pw/M. cowrk.
EHCD Source Files S B MagCardM ewRoute. cywrk
¢l main.c 3 E] test_example. cywirk.

2. PSoC Creator builds the project and displays the comments in the Output window. When you see
the message "Build Succeeded" you are ready to program the device.

Figure 2-19. Output Window

Show output from:  all > S
arm-none-eabi-goc.exe "-I," "-Wno-mwain'™ "'—I.fGenerated_SDurcE.fPSDCS" F-mocpu=cortex—m3"™ "-wthumb™ "-g'
arm-none-eabi-goc.exe "-I." "-Wno-main' "'—I.,a"Generated_SDurce,-’PSDCS" F-mopu=cortex—m3"™ "-wthumb™ T-g'
arm-none-eabi-goc.exe "-I." "-Wno-main' "'—I.,a"Generated_SDurce,-’PSDCS" F-mopu=cortex—m3"™ "-wthumb™ T-g'
arm-none-gabi-goc.exe "-I." "-Wno-mwain® "'—I.,a"Generated_SDurce,-’PSDCS" fe-mocpu=cortex—mi"™ "-wthumb™ "-g'
arm-none-esbi-cpp.exe "-p* rF-C" ".,.-’Generated_Source,-"PSDCSHcmSgcc. 1d"™ "—o" M"om3goc.pld”
arm-none-eabi-goo.exe "-nostarcfiles" "-mopuscortex-w3" "-mthubh® "-T" " hcm3goc.pld® M-g™ "-W1,-Hap,

cyhextool "-of "C:/Documents and Settings/drsw/Desktop/Q110/Panther UG Update/Exl LED with PUM/Ex1 LE

Flash used: 2301 of 262144 bytes (0.9 %).
SRAM used: 152 of 65536 bytes (0.2 %).

——————————————— Build Zucceeded -—————-—-—————-
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24.3 Programming My First PSoC 5 Project
Figure 2-20. Connect MiniProg3 to J5 on the CY8C55 Family Processor Module

Sluscs: <o’ O

CYBCK
P50C

SEVELOPMENT BOARD
T

1. If this is your first time running PSoC Creator, follow these steps to configure the MiniProg3
device for these PSoC Development Kit projects. If these configurations are set, skip to the next
step below and begin programming.

Note VTARG of the MiniProg3 is wired exclusively to VDDIO1 of the chip on the PSoC CY8C55
Family Processor Module. Because of this, you cannot perform power cycle mode programming.

From the Tools menu in PSoC Creator, click Options.
In the Options window, select Programmer/Debugging — MiniProg3 from the list.

a
a

[ T N |

Set Applied Voltage to 3.3V

Set Transfer Mode to SWD

Set Active Port to 10 Pin

Set Acquire Mode to Reset

Set Debug Clock Speed to 3.2 MHz
Click OK

From the Debug menu, select Select Debug Target.

Expand the tree under MiniProg3 and click Port Acquire.

Select the appropriate device and click Connect.

Click Close.

2. In PSoC Creator, from the Debug menu, click Program.

3. The PSoC Creator Status Bar indicates that the device is programming.
4. Wait until programming is complete before continuing.
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Running My First PSoC 5 Project

1. Unplug the DVK board, switch SW3 to 3.3V and then reapply power to the DVK board.

2. Connect P1[6] to LED1 and P1[7] to LEDZ2. Verify that LED1 and LED2 are blinking based on the
project's use of the PWMs.
3. LED1 blinks approximately once every second and LED 2 blinks about three times a second.

P1[6]

P1[7]
{ .. 4 RADIO I/0

RADIO_PWR LED1

o =alliBFi1
ok
(((t\\'IRELE:N

o @ ' LED2
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3. Sample Projects

This chapter shows you how to create the sample projects included with this kit.

Read these precautions before you create example projects:

All CY8C28 / CY8C29 family processor module example projects are configured for 5V.
All CY8C38 / CY8C55 family processor module example projects are configured for 3.3V.
Close any open project in PSoC Creator before loading or creating an example project.
When working with example projects, use 12V power supply adapter.

Remove power before changing board jumpers for each example project. Reapply power after
you place jumpers on the breadboard.

When you complete each project make certain to save the project.

3.1 CY8C28 Family Processor Module Example Projects

3.1.1 My First PSoC 1 (CY8C28) Project

3.1.1.1 Creating My First PSoC 1 (CY8C28) Project

1.
2.
3.

Open PSoC Designer 5.0
To create a new project, click File — New Project. The New Project window opens.

In the New Project window, select the Chip-Level Project. Name the project
Ex1_LED_with_PWM.

In Location, click Browse and navigate to the appropriate directory.
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Figure 3-1. New Project Window

Mew Project

FBroject types;
Chip-lesvel Suztem-level
Project Project

iThis ig a classic wd.x PS5 ol Designer project, selecting and placing user modules.,

]

Hame: |Ex1_LED_with_Pw/M |
Location: [N |[ Browse...
“Workspace name: ! 21_LED_with_ Fw/M | [] Create directory for workspace

I ak ] [ Cancel

5. Click OK. The Select Project Type window opens.

Figure 3-2. Select Project Type Window

% select Project Type E| E|
Clone project:
Path: | | [ Browse... ]
Select Target Device
| [ Wiew Catalog...
Generate 'Main’ file using:
@®C
(3 Assembler
[ 0K ] [ Cancel ]

6. In this window under Select Target Device, click View Catalog.

=7 Cypress

PERFORM

7. The Device Catalog window opens. Click on the PSoC tab, and scroll down to the CY8C28XXX

section.

8. For this project click CY8C28645-24LTXI device in this section and then click Select.
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Figure 3-3. Device Catalog Window

Analog : Supply
Blocks 0 Eonmt Voltage

Part Number

-

Ciick hars to Remove All Fiters | al v al | [ an | |an | |an v ]an
CYBCET443-245X] T2 8 16K 256 24 30to525 YES It A
E CYBC2T543-24AK] - 12 i} 16K . 256 4l . 30t0 525 . YES - e
= CYBC2TE43-24PVK] 2 3 16K . 256 44 . 30t 525 YES Inc
S CYBC2TE43-24LFXI 12 8 16K 256 44 30to 525 YES Int
g B3 CYBC28XXX (Datasheet) (Help Me Choose a Part)
—_ CYBC28403-24PVX] 0 12 16K 24 3.0t0 525 es In¢
CYBC22413-24PViK] 0+*4 | 12 . 16K 24 . 30to 525 Wes Inc
E CYaC28513-24AX] 0+*4 12 16K 40 3.0t0525 Yes Inc
% CYBC28823-24LTX! 5 12 16K 44 30t0525 ez In¢
— CyBC22433-24PViK] 6+t 12 168K 24 3010525 Yes Inc
CYBC28533-24AX] 6+ 12 16K 40 30to525 Yes Ing
E CrBCza243-24PViK] 2 . 12 . 16K 16 . 3010525 Yes Inc =
E CYBL28543-24LTXI [ 12 . 12 . 16K 44 . 30to525 . Yes [ Ine—
E CYBLZ5485-24PVH] | 12+*4 7 16K 24 30to525 . Yes [ Inc
= CYBC28545-24AK] 12+%4 12 40 30t 525 Yes Int
44
E CYBC28452-24PVK] 12+%4 8 16K 24 3.0t0 525 Yes In¢
e | Extended CYSC28XXX (Datasheet) (Help Me Chooze a Part)
5 CYaC28403-12PVXQ 0 12 16K 1024 24 47510525 Yes Ext
,§ CYBC28413-12PVX0 | 0+*4 | 12 | 16K | 1024 24 | 47510 5.25 | Yes | Ext
é CY8C28513-124X0Q 0+*4 12 16K 1024 40 47510 5.25 Yes Ext

9. Under Generate 'Main’' File Using:, for this project select C, then click OK.
10.By default, the project opens to chip view

CYB8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C 31



=7 Cypress

Sample Projects PERFORM

32

Figure 3-4. Default View.
& Fx1_| ED_with_PWM - PSoC Designer 5.0

File Edit “iew Project  Interconmect  Build Debug  Program  Tools  Window  Help

DEHd, B J% A0 EH,. 50 b bl =5 i[5 O,
Glob:al D ?.EXIT'.'?.‘?—W.‘F'?..J’.."?”.'“.. " T EX G Page ~ exl_led_with_pwm [l:hip]]
Power Setting [ Yoo 4 Sy 5.0V / 24kHz s @ 7 GO g7 GE o 7 800 g7 GOE g

CPU_Clock SysClk/B8 o i
32K _Select Internal :m
FLL_Mode Dizable ;m; — o el
Sleep Timer Period 1.95ms | ' [ r
YT1= SysCh/N 1 | | ‘ | ‘ ‘
WC2=WC1N 1
W3 Source SyzClkM
WC3 Divider 1
SyzClk Source Internal =
SyzClk*2 Dizable Mo
Analog Power SC On/Ref Law =
Fief Mux 'dd/2)+/-BandGap | pUET| pEEE g
AGndBuypass Dizable v| ‘ ‘ ‘ ‘ ‘
Power éelling [.\..!'.cc ;fépst-lk lreq"] :
Selects the nominal operation voltage and System Clock [SysClk) —
zource, from which many internal clocks [W1,%2, V3, and CPU cla... —
Properties » 1 X__ zzm
e
Bor -
.’ DaCH ‘ ’ oecai ’ Bocs [ [ |
L L |

11.In the User Modules window, expand the PWMs folder.

Figure 3-5. User Modules Window

Ilzer Modules

[[4s] User Modules
-4 ADCs

5 1 Amplifiers

5 [ Analog Cornm
5 {1 Cap Sen=zorz
5 [ Counters
#-C DACs

M {3 Digital Cormm
M {1 Filkerz

-1 Misc Digital
- MUxe

M [ Protocols
- PSOC_GEMERIC
-

) {1 Random Seq
®-Cd RF

] [ Temperature
] [ Timers

12.1n this folder right click on a PWM8 and select place. The User Module (UM) is placed in the first
available digital block.
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Figure 3-6. Place User Module PWM8
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- dfa PWMDBEL
#-[ Random Seq

@.F= pr

13.Click the placed PWM8_1 UM; the Properties window opens on the left side of the screen. Con-
figure the PWM with the settings as in the following figure. If the Properties window does not

appear, click View — Properties Window.

Figure 3-7. Properties Window

Properties - PWME 1
F/tE_1
Clock, WC3
Enable High
CompareCut Fow 0 _Cutput_3
Terminal CountOut MNone
Period 100
Pulze'wfidth A0
CompareT vpe Lezs Than Or Equal
InteruptT ype T erminal Count
ClockSync Syne to SyzClk
IrvvertEnable Mormal

14.Next, route the PWM CompareOut signal to P1[7]. The first step is to configure the Look Up

Table (LUT) on Row_0_Output3.
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Figure 3-8. Route the PWM8 CompareOut signal to P1[7]
RIO[0]
RIO[1]
RIO[2]
RIO[3]
BCO

DBCO1 DCcaoz2 DCCO03

ROO[0]

ROO[1]
ROO[2]
ROO[3]

%HEEJ

15.Double click the LUT, the Digital Interconnect window opens.
16.In this window enable Row_0_Output_3_Drive_3 to connect to GlobalOutOdd_7.

Figure 3-9. Digital Interconnect Window

Digital Interconnect Row_0_Output_3

00 o OO
N )
RID[3] L~
-H-H-'\.
i " -..:} -
Ra0[E] —:_._l a2
4 | o
L 47— ) ]
4F=n...
| Off |
17.Click Close.

18.Click on GlobalOutOdd_7. A window appears, in this window configure PIN for Port_1_7.
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Figure 3-10. Configure PIN for Port_1_7

r'H’r'

Port_1_7 v Porl

Interconnect

I :ualp-u Odd|7

k. Cancel PO

19.Click OK to continue.

20.In the User Modules window expand the Misc Digital folder. In this folder right click the LED and
select place, this adds the UM to the project. This UM does not use digital or analog blocks. It
appears in the Workspace Explorer — Ex1_LED_with_PWM[CY8C28] —
Ex1_LED_with_PWMI[Chip] — Loadable Configurations — Ex1_LED_with_PWM - 2 User
Modules.

Figure 3-11. Workspace Explorer

I'.'I' 1 .l‘:: o

“Wworkspace 'Ex1_LED with_Phwib' [1 project]
== Ex1_LED_with_PwM [CYBC28645-24LTXI]
= Ex1_LED_with_PywM [Chip]

= [ Loadable Configurations

21.Click the LED_1 UM and navigate to the Properties window. Configure the LED for P1[6].

Figure 3-12. Properties Window
Properties - LED_1

LED. ]
Poart Part_1
Fin Port_1_B
Dirive Active High
' Name

| Indicates the name uzed to identify thiz Uszer Module instance

22.Configure the Global Resources window to match the following figure.
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Figure 3-13. Global Resources Window

Global Resourzes -

_led_with_pwm

Power Setting [ Yoo / Sygalitaaet tgk
CPU_Clock, SyzCllks2

32K _Select | nternal
PLL_kode Dizable

Sleep Timer Period 1.95ms
WC1=SpeClk/M 16
WC2=VC1/M 16

W3 Source WIC2

W3 Divider 25k

SyzClk Source IEGE
SysClk™2 Dizable Yes

Analog Power SC Off/Ref Low
Ref kMux [ dd 2]+ [wWddd2)
AlGndBypaszs Dizable
Op-Asmp Biaz Low
SwitchidodePump OFF

Trip Yaltage [LYD [SMP) 4.81% [5.000)
LD T hrottleB ack, Dizable

W atchdog Enable Dizable

== CYPRESS

PERFORM

Power ﬁetting [ Yoo £ SysClk freq ]

Selects the nominal operation voltage and Syztem Clock [SysClk]
zource, from which many internal clocks W1, %2, %3, and CPU clo...

23.0pen the existing main.c file within Workspace Explorer. Replace the existing main.c content with
the content of the embedded CY8C28 main_Ex1.c file, which can be found within the attach-
ments feature of this PDF document.

Figure 3-14. Workspace Explorer

Workspace Explorer

21 Workspace 'Ex1_LED_ with_ P’ [1 project]
== Ex1_LED_with_PwWM [CYBC28645-24LTXI]
= Ex1_LED_with_P/M [Chip]
= [[Z Loadable Configurations
=157 exl_led with_pwrm - 2 User Modules
[ LED_1
B Feids
E Ex1_LED_with_Pwid [Finout]
[=-{Z Ex1_LED_with Pt
=% Source Files
o
7=, boot.asm
] [ Header Filez
=3 b
@ flazhzecurty. bt
- Output Files
] [ Esternal Headers

24 .Save the project.
25.Build the project. Build — Generate/Build 'Ex1_LED_with_PWM' Project.
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26.Disconnect power to the board.

27.Configure the DVK board SW3 to 5V.

28.Configure the DVK breadboard using the included jumper wires:
o P1[6] to LED1
o P1[7]to LED2

29.Reapply power to the board.

30.Use PSoC Designer as described in Programming My First PSoC 1 Project on page 15 to
program the device.

31.Reset the DVK, and observe the blinking LEDs.
32.Save and close the project.
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1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C28 _main_Ex1.c file,
which can be found within the attachments feature of this PDF document.

Note To access the embedded attachments feature in the PDF document, click on the paper clip
icon located in the lower left corner of the Adobe Reader application.

#include <m8c.h> /* Part specific constants and macros */
#include "PSoCAPI.h" /* PSoC API definitions for all User Modules */

/*******************************************************************************

* Function Name: main

Ak hkhkhkhkhkhkhhkhkhhkhhhkhhhhhhkhhkhrhkhr kb h bk hkhkh kb bk bk hkhkhkhkhkhhkhhk kb hkhkhrhhkhkhkhkhkhkhkhkhkhk ko hkhk ok hhkrxkx
*

Summary:

The main function initializes the PWM and starts the PWM clock which will
blink LEDl1. Then the main loop is entered which delays enough for LED2 to
blink at a quicker rate than LEDIL.

Parameters:
void

*
*
*
*
*
*
*
*
* Return:

*  void

*
*******************************************************************************/
void main (void)

{

WORD 1i; /* Variable used for delay */
PWM8 1 Start(); /* Turn on the PWM to blink LED on Pl.6 */
LED 1 Start(); /* Enable Software controlled LED */

/* The following loop controls the software LED connected to P1.7 */
while (1)
{
/* Delay time depends on compiler optimization levels and CPU clock */
for (i = 0; 1 < 60000; i++);// Gives approx 450 msec delay with ImageCraft
// and 170 msec with HiTech
#ifdef HI TECH C
for (i = 0; i < 60000; i++);// Give some more delay if HiTech compiler is used.
for (i1 = 0; 1 < 40000; i++);
#else
#endif
/* Switch the state of Software LED (on or off) */
LED 1 Invert();
} /* End of while(l) */
} /* End of main */

/* [] END OF FILE */
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3.1.2 ADC to LCD Project

This project demonstrates a 9-bit Delta Sigma ADC by measuring the voltage of the potentiometer
center tap wiper and displaying the result on the LCD. Connect the voltage potentiometer (VR) to the
ADC input PO[1]. The program reads the 9-bit ADC result and prints it to the LCD.

3.1.2.1 Creating ADC to LCD Project

1. Follow steps 1 to 10 in section 3.1.1.1 on page 29, change the Name of the project to
Ex2_ADC_to_LCD.

2. In the User Modules window expand the ADCs folder, and then right click DelSigPlus and
choose Place. A window opens with multiple options for the DelSigPlus UM. In this case the
DS1128 configuration is used. Scroll down in the window to verify that this is the case.

Figure 3-15. Select Multi User Module Window

« Select Multi User Module

b
(9] 10-bit Resolution, polled-data, 2nd-
DS264 Order, 64X Oversample Rate
@ 9-bit Resolution, polled-data, 1st-Order,
DS51128 128X Oversample Rate
5C Phed Bak E':T 50 PSeC Back i
i B
O I - oy o W - “'!"' 12-bit Resolution, polled-data, 2nd-
DS2128 T 7 e " Order, 128X Oversample Rate
exTlaET—|
i
Ok ] [ Cancel
3. Click OK.

4. Verify that the DelSigPlus_1 UM is placed in ASC10.

5. In the User Modules window expand the Amplifiers window. Right click PGA, select place.
Ensure that the PGA is placed in ACCO00.
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Figure 3-16. Ensure that the PGA is placed in ACCO0O0.

—

:

‘ Port_0_1 § E
Port_0_0 H
Port_0_1 - G
Port_0_2 5
Port_0_3 H
Port_0_4 Lt

1

Port_0_5 >—

Port_0_6

E ASC10

elSigPlus_1
ADC

Meginput

s Comparator 0

Posinput

6. In the User Modules window expand Misc Digital, Right click LCD and click place.
7. Click PGA_1 and configure the properties to match this figure.

Figure 3-17. PGA_1 Properties

Properties - PGA 1

PGA_1
Gain 1.000
[rpLat AnalogColurmnbd | =B uzSwitch_0
Reference AGMD

_ .ﬁ.nalqgﬁus Dizable

8. Click DelSigPlus_1 and configure the properties to match this figure.

Flgure 3-18 DeIS|gPIus 1 Properties

— DEG T

[rataF armat IInzigned

ClockPhaze Marmal

Poslnput ACCO0

M eqlhput ACCO0

Meqlhput ain Digconnected
| Name

| Indicates the name used to identify thiz Uzer Module ingtance
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9. Click LCD_1 and configure the properties to match this figure.
Figure 3-19. LCD_1 Properties

Properties - LCD 1

LCD_1
LCOPart Part_2
BarGraph Dizable

'Mame

| Indicates the name used to identify thiz Uzer Module instance

10.Configure the Global Resources to match the following figure.

Figure 3-20. Global Resources

Global Resources

Power Setting [ Yoo / Sy gt sk
CPU_Clock, SysCllks2

32K _Select |nternal
PLL_Mode Dizable

Sleep Timer Period 1.95msz

WICT= SpsClksM 12

WC2=C1 M 16

WC3 Source W2

WIC3 Divider 256

SyzClk Source |nternal
SyzClk*2 Dizable Yes

Analog Poveer SC On/Ref High
Fef bus [2 BandGap)+/-BandGap
AGndBypasz Dizable

Op-Amp Biaz High
SwitchbdodePump OFF

Trip Yoltage [LVD [SMP) 4 81% [5.000)
LYD T hrotteB ack, Dizable
Watchdug Enable Dizable

. Power Setti.ng [ ¥cc J'. SysClk freq ]
| Selectz the nominal operation voltage and Systermn Clock [SpeClk)
| zource, from which many internal clocks 1,2, V3, and CPU clo...

11.Ensure that AnalogColumn_InputMUX_0 is connected to Port_0_1. If it is not configured for
this port, double click the MUX and choose Port_0_1.
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Figure 3-21. Ensure that AnalogColumn_InputMUX 0 is connected to Port_0_1
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Port 0 0

Port_0_1

b

12.Ensure that AnalogColumn_Clock_0, is connected to VC1. If it is not, double click the MUX and
choose VC1.

Figure 3-22. Ensure that AnalogColumn_Clock_0, is connected to VC1

\_/

L Port_0_1

s |

W2
AnalogClock_0 Select

elect

13\.Open the existing main.c file within Workspace Explorer.

CCO00

. Replace the existing main.c content with

the content of the embedded CY8C28 main_Ex2.c file, which can be found within the

attachments feature of this PDF document.
14.Save the project.
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15.Build the project. Build — Generate/Build 'Ex2_ADC_to_LCD' Project.
16.Disconnect power to the board.
17.Configure the DVK SW3 to 5V.
18.Configure the DVK breadboard using the included jumper wires:
o PO[1]to VR

Figure 3-23. Connect PO[1] to VR
i) - 4 -

N ci2

- ,_wn C1S ‘J.Qa RESET
b g = - feu1 & ¥
: = = mER17 P'5
1 e = WER16py (I "B EES POl
T s :mR"TXl TR TR R R 1{ (1]
I lﬁlﬂlgTs‘ E s as s s8R 2
RTS' "= e Ean " EEES 0_3
"E e ESE HE E R EE 4
P‘, - B E B E B R BB :
¥ [1 mmEan = EEBR
RAD“;Eg - " EREe - " e En 7
-'FIPA LI B ] " E R EBR =4
Rlpﬁ - R E B " E R EBR }
sCK EEE® "B EEE 3
HOSI - B EE " E E R B 3
IRQ - B Rl EEEEBm "‘3
nSS R = smBEn ¥
- " EE LI BN B B ;
_ " =man EEEEs i
{...-._,: RADIO 1/0 sene YRR
| RADIO_PWR -
o =nfipF1 .
| DT!E? T hJ11 VR
((((\\'IRELE:“-———A w
1 YRPWR 0
PO_5
R20

19.Reapply power to the board.

20.Use PSoC Designer as described in Programming My First PSoC 1 Project on page 15 to
program the device.

21.After programming the device, press the reset button and vary the POT (R20) to see the results
on the LCD.

Note The ADC output values may not reach full range due to potentiometer and ADC limitations.
ADC values may fluctuate several counts due to system noise, and if the potentiometer voltage is
at the edge of an ADC count.

22.Save and close the project.
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main.c

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C28 _main_Ex2.c file,
which can be found within the attachments feature of this PDF document.

Note To access the embedded attachments feature in the PDF document, click on the paper clip

icon located in the lower left corner of the Adobe Reader application.

#include <m8c.h> /* part specific constants and macros */
#include "PSoCAPI.h" /* PSoC API definitions for all User Modules */

/* LCD specific */

#define ROW O 0 /* LCD row 0 */
#define ROW 1 1 /* LCD row 1 */
#define COLUMN 0 0 /* LCD column 0 */
#define COLUMN 9 9 /* LCD column 9 */

/*******‘k****‘k‘k*‘k*‘k**************************‘k***‘k*‘k‘k***************************
* Function Name: main
PR i I I e I I I I I I I b e b I I b I I I I b I b b e I b I e b b e b b b I b b e I b b b I b b I b b b b b b b b b b i 4

*
Summary:

The main function initializes both the ADC and LCD, starts and waits for an
ADC conversion, then it displays the raw counts to the LCD.

*

*

*

*

* Parameters:
*  void

*

* Return:

*  void

*
*

******************************************************************************/

void main (void)
{
WORD adcResult; /* Holds the integer ADC result */

/* Initialize the PGA used to buffer input from the potentiometer (VR) on
P0.1 to the ADC */

PGA 1 Start (PGA 1 HIGHPOWER) ;

DelSigPlus_1 Start(DelSigPlus_ 1 HIGHPOWER); /* Initialize the ADC */

LCD_1 Start(); /* Initialize the LCD */

LCD_1 Position(ROW 0, COLUMN 0); /* Set the LCD to (Row=0,Column=0) */
LCD 1 PrCString("V Count: ");

DelSigPlus_1 StartAD(); /* Start gathering conversions from the ADC */
M8C EnableGInt; /* Enable Global interrupts */

/* This loop waits for a valid ADC result, and displays it on the LCD */
while (1)
{
/* Is there ADC data? */
if (DelsigPlus 1 fIsDataAvailable())
{
/* Store result from ADC */
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adcResult = DelSigPlus_ 1 wGetDataClearFlag();
LCD_1 Position(ROW 0, COLUMN 9); /* Set LCD to (Row=0,Column=9) */
LCD 1 PrHexInt (adcResult); /* Print ADC result on LCD */
}
} /* End of while(1l) */
} /* End of main */

/* [] END OF FILE */
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ADC to UART with DAC

This project demonstrates sine wave generation by using a 6-bit DAC. The sine wave period is
based on the current value of the ADC. The firmware reads the voltage output by the DVK board
potentiometer and displays the raw counts on the DVK board character LCD display similarly to
those shown in the previous project. A 6-bit DAC outputs a table generated sine wave at a frequency
proportional to the ADC count. The frequency outputs to an oscilloscope. A 38400 BAUD UART
outputs the current ADC count as ASCII formatted into a hexadecimal number.

Creating ADC to UART with DAC Project

1. Follow steps 1 to 10 in section 3.1.1.1 on page 29, change the Name of the project to
Ex3_ADC_to_UART_with_DAC.

2. In the User Modules window expand the ADCs folder, and then right click DelSigPlus and
choose Place. A window opens with multiple options for the DelSigPlus UM. In this case the
DS1128 configuration is used. Scroll down in the window to verify that this is the case.

3. Click OK.
4. Verify that the UM is placed in ASC10.

5. In the User Modules window expand the Amplifiers window. Right click PGA, select place.
Ensure that the PGA is placed in ACC00.

Figure 3-24. Ensure that the PGA is placed in ACC00

)
‘ Port_0_1 \
Port_ 0 0 H T
P ¢ -
Port_ 0 1 JH
Port_0_3 N
4//
Port_0_4 = =
) 2

AGNDIReterance

ASC10

elSigPlus_1
ADC
Neginput

» Comparator 0

In the User Modules window expand Misc Digital, right click LCD, and click place.
In the User Modules window expand Counters, right click Counter16, and select place.
In the User Modules window expand Digital Comm, right click TX8, and click place.

In the User Modules window expand DACs, right click DAC6, and click place. User module gets
placed in ASD20 analog block by default, Move it to ASC21 block by drag and drop.

10.Move the UMs so that they match the configuration shown in Figure 3-25 on page 47.

© ® N
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Figure 3-25. Configure User Modules

Sample Projects

e fl_ > TX8_1
Ll » Counter16_1
E il » Counter16_1
—
ey [ kD rl*_ e il i B Gl s » PGA_1
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= = » DAC6_1
— — -
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11.Click on DelSigPlus_1 and configure it to match this figure.

Figure 3-26. DelSigPlus_1 Properties

Proper us_1
DelSigPhus_1
dzer Module DelSigFiuz
erzion 1.0
[ ataF ormat Inzigned
ClockPhase Mormal
Pozlnput ACCO0
M eglnput ACCO0
M eglhput ain Digoonnected
Hame
_Indicates the name uzed to identify thiz Lser Module instance
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12.Click PGA_1 and configure it to match this figure.
Figure 3-27. PGA_1 Properties

Properties - PGA 1

PGA_1

zer Module FEs,

Wersion 3.2

EET 1.000

[t AnalogColumnt LB uzSwitch_0
Reference AGHD

AnalogBus Dizable

13.Click“DACG_1 and configure it to match this figure.
Figure 3-28. DACG6_1 Properties

Properfies - DACS_1

DACE_1
[lzer Module [aCE
Wersion 4.3
AnalogBus AnalogdutBus_1
ClockPhaze Marrnal
[rataF armat OffzetBinar

14.Click LCD_1 and configure it to match this figure.
Figure 3-29. LCD_1 Properties

LCDPart Fort_2
BarGraph Dizable

15.Click on Counter1 6_1 and configure it to match this fi'gure.

Figure 3-30. Counter16_1 Properties

Properties - Counterlo_1

Counter16_1
[lzer Module Courterl b
Wersion 25
Clack W2
Enable High
Comparedut MHaone
T erminalCount0 ut Maone
Feriod 1]
Comparey/alue ]
CompareType Lesz Than Or Equal
[ntermiptT ype Terrmninal Caunt
ClackSyne Sync b SypsClk
|rvertE nable MHarmal
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16.Click TX8_1 and configure it to match this figure.
Figure 3-31. TX8_1 Properties

Properties - Tag_1

T%8 1
Clock, W3
Oukput Row_0_Output_2
T Interrupt bMode T#Complete
ClockSync Synic o SysCll
Diata Clock Out Mone

Sample Projects

17.Click ROO0[2] LUT, enable Row_0_Output_2_Drive_2 to connect GlobalOutOdd_2.

Figure 3-32. Digital Interconnect Window

Fi0f2]
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18.Click GlobalOutOdd_2. A window appears; in this window configure PIN for Port_1_2.
Figure 3-33. Configure PIN for Port_1_2
=
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19.Click OK to continue.
20.Click AnalogOutBuf_1 and configure it for Port_0_5.
Figure 3-34. Configure AnalogOutBuf_1
I'__ ";";_'_'Z;-' ~'.!_ -
I
w o AW, o
AEOH ASOH z h.mcu r AEDE] 1 Pn:zm ; }MEI.— ' 1
. LI e LY ||
— i T
r L
i @nalngoutauf_‘f} v
OFF |

21 .Verify that AnalogColumn_InputMUX_0 is connected to Port_0_1. If it is not configured for this
port, double click the MUX and choose Port_0_1.
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Figure 3-35. Verify AnalogColumn_InputMUX_0 Connection
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— e Comparator 0
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22 Verify that AnalogColumn_Clock_0 and AnalogColumn_Clock_1 are connected to VC2. Ifitis
not, double click the MUX and chose VC2.

Figure 3-36. Verify AnalogColumn_Clock_0 Connection

5

nalogColumn_Clock_0

VLT — @
AnalogClock_0_Select FCO[ 1
AnalogClock_1_Select

: A 1

—— e Comparator 0
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23.Configure Global Resources to match the following figure.

Figure 3-37. Configure Global Resources
Global Resources - ex3_adc_bo_uart_with_dac

Power Setting [ a5 S 2akHz W
CPU_Clock SuzClks2

32K _Select |rternal

PLL_kode Dizable

Sleep Timer Period 1.95msz

WCT=SpeClkAM 16

WC2=VC1 M B

W3 Source SysClk/1

WIC3 Divider 7a

Sy=Clk Source |rternal

Sy=Clk*2 Dizable Mo

Analog Poweer SC On/Ref High

Ref Mus [£ BandGap)+/-BandGap
AGndBypass Dizable

Op-Amp Bias High

Switchi odePump aFF

Trip Yoltage [LVD [SMP) 4.81% [5.000)
LWD T hrottleB ack, Dizable

Wwiatchdog Enable Dizable

Power Setting [ Yoo / SyzClk freq ]

Selects the nominal operation voltage and Spztern Clock [SyeClk]
gource, from which many internal clocks W1, %2, W3, and CPU cla...

24 .Open the existing main.c file within Workspace Explorer. Replace the existing main.c content with
the content of the embedded CY8C28 _main_Ex3.c file, which can be found within the
attachments feature of this PDF document.

25.Save the project.

26.To Generate the project, click Build — Generate/Build 'Ex3_ADC_to_UART_with_DAC'
Project.

27.0pen your boot.tpl file in the project folder Files — Open File. Select All Files for Files of the
type:.
28.Select boot.tpl in the list of files and click Open.

29.Find the line '@INTERRUPT_9' (for PSoC Block DBCO01) and replace that line with:
ljmp _Counter16_C_ISR

30.Save the project.
31.To Build the project, click Build — Build 'Ex3_ADC_to_UART_with_DAC' Project.
32.Disconnect power to the board.
33.Configure the DVK SW3 to 5V.
34.Configure the DVK breadboard using the included jumper wires as follows:
o PO[1]to VR
o P1[2]to TX
o PO[5] to Scope

Note An LED (PO[5] to LED1) by nature does not accurately show the changes in frequency
the best way to see this is to use a Scope(PO[5] to Scope).
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Figure 3-38. Connect PO[1] to VR, P1[2] to TX, and PO[5] to LED1
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35.Connect a serial cable to the PC and the DVK board.

36.0n the DVK board, verify that R§232_PWR(J10) is jumpered to ON.

37.Reapply power to the board.

38.Use a terminal application such as TeraTerm or HyperTerminal with these setup parameters.

a

a

a

a

a

Baud Rate: 38400
Data: 8-bit

Parity: none

Stop: 1bit

Flow Control: none

39.Use PSoC Designer as described in Programming My First PSoC 1 Project on page 15 to
program the device.

After programming the device, press Reset and vary the pot to see the result on the LCD as well
as in the terminal application. View the DAC output on a scope or with an LED.

Note The ADC output values may not reach full range due to potentiometer and ADC limitations.
ADC values may fluctuate several counts due to system noise, and if the potentiometer voltage is
at the edge of an ADC count.

40.Save and close the project.
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3.1.3.2 main.c

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C28_main_Ex3.c file,
which can be found within the attachments feature of this PDF document.

Note To access the embedded attachments feature in the PDF document, click on the paper clip
icon located in the lower left corner of the Adobe Reader application.

#include <m8c.h> /* part specific constants and macros */
#include "PSoCAPI.h" /* PSoC API definitions for all User Modules */

/* Counterl6 Interrupt Handler */
#pragma interrupt handler Counterl6 C ISR

/* LCD specific */

#define ROW O 0 /* LCD row O *x/
#define ROW 1 1 /* LCD row 1 *x/
#define COLUMN 0 0 /* LCD column 0 */
#define COLUMN 9 9 /* LCD column 9 */

const BYTE sinTable[]=
{

o, o, 1, 2, 3, 4, 6, 7, 10, 12, 14, 17, 20, 23, 26, 29,
31, 33, 36, 39, 41, 44, 46, 49, 51, 53, 55, 56, 58, 59, 59, 60,
60, 60, 59, 59, 58, 56, 55, 53, 51, 49, 47, 44, 42, 39, 36, 33,
31, 28, 25, 22, 19, 16, 13, 11, 9, 7, 5, 3, 2, 1, 0, O

b

BYTE tablePos = 0;

/******‘k****‘k*‘k‘k*‘k‘k‘k****************************‘k*‘k****‘k************************
* Function Name: main
kA hkkh kA hkhhkhkhkhhk kA hkhkhhk bk hkhkhkhkhrhkhhk bk hhkhkhk Ak hkhkhkhkhkhk kA hkh kA hkhhkkhkhkhhkhkhkhkhhkkhhkrhkkhkhkhkhkhhkhkrhkhkhkkhhk*x*x

*

Summary:
The main function initializes the ADC, PGA, LCD, Counter, DAC and UART.
In the main loop, it continuously checks for an ADC conversion. If there is
one then it displays the ADC raw count to the LCD, transmits the raw count
serially, and updates the Counterl6é period (based on the raw count) for the
DAC output.

Parameters:
void

*
*
*
*
*
*
*
*
*
*
* Return:
*  void

*

*

*******************k***********************************************************/
void main (void)

{

/* Variable for holding ADC result, and updating counter period */

WORD adcResult;

Counterl6 1 Start(); /* Enable the counter used for DAC update rate */
Counterl6 1 EnableInt(); /* Enable DAC update interrupt */
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/* Start the TX8 UM with no parity (baud rate = 38400) */
TX8 1 Start(TX8 1 PARITY NONE);

/* Enable to PGA to buffer signal from VR to ADC */
PGA 1 Start (PGA 1 HIGHPOWER) ;

DAC6 1 Start (DAC6 1 HIGHPOWER) ; /* Start the DAC */

DelSigPlus 1 Start(DelSigPlus 1 HIGHPOWER); /* Start the ADC */
DelSigPlus 1 StartAD(); /* Start reading values on the ADC */
LCD 1 Start(): /* Start the character LCD */

LCD_1 Position (ROW 0, COLUMN 0); /* Set the LCD to (Row=0,Column=0) */

LCD 1 PrCString("V Count: ");
M8C EnableGInt; /* Enable Global Interrupts */

while (1)
{
/* Step 1l: Get BYTE data from the ADC
Step 2: Write BYTE data from ADC to the counter in order to
change the DAC update rate
Step 3: Move the LCD cursor back to the beginning and display new
ADC data
Step 4: Write ADC data out the TX port, and then send a return
*/

/* Is new data available from the ADC? */
if (DelSigPlus_ 1 fIsDataAvailable())

{
adcResult = DelSigPlus_ 1 wGetDataClearFlag(); /* Get new ADC data */

/* Change DAC update rate counter */
Counterl6 1 WritePeriod((adcResult << 4) + 200);

LCD_1 Position(ROW_0, COLUMN 9); /* Move LCD (row=0,column=0) */

LCD_1 PrHexInt (adcResult); /* Print ADC result to LCD */
TX8 1 PutSHexInt (adcResult); /* Write LCD result to TX8 -> PC */
TX8 1 PutCRLF () ; /* Write return character to TX8 */

}
} /* End of while (1) */
/* End of Main */

/*******‘k****************************************‘k******************************

*

Function Name: Counterl6 C ISR

Ak hkhkhk kA hhkhkhhkhhkhkhhkdAhhkhh bk hhkhAhhkhhkhkhhk bk hhkrhkhkhkhkhkhhkhkhhkhhkhkhhkhhhkrhkhkhhkrhkhkhkhkhkhkhkrhkhkrkkxhkxk*xx*x

*

Summary:
This is the interrupt service routine for the Counterl6 usermodule written
in C. The boot.tpl has been modified to jump to this ISR every terminal
count. The related #pragma above is necessary for the boot.asm file to Jjump
to it. Every time a terminal count is reached the DAC will get the next
value from the sinTable.

Parameters:
void

Return:
void
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*

*******************************************************************************/

#ifdef HI TECH C
void Counterl6 C ISR(void) @ 0x24
#else
void Counterl6 C ISR (void)
#endif
{
// Check to see if we have reached the //
if (tablePos >= sizeof (sinTable))
{
tablePos = 0;

}
DAC6 1 WriteBlind(sinTable[tablePos++]);

/* [] END OF FILE */
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CapSense®

This project demonstrates CapSense. The firmware displays the CapSense button presses on the
LCD (row 1) and associated LEDs. It also displays the CapSense slider position on the LCD (row 2).

Note that this project uses IDAC. But if using external Rb with CSD is desired then populate R15
(connected to P3[1]). Rb can range from 2k to 10k. Do refer to CapSense user module datasheet for
more information on using Rb.

Creating CapSense Project

1. Follow steps 1 to 10 in section 3.1.1.1 on page 29, change the Name of the project to
Ex4_CapSense.

2. In the User Modules window expand the Cap Sensors folder. Right click CSD and choose Place.
A window appears with the option to use the default configuration.

Figure 3-39. Select Multi User Module Window

Default Configuration

Da you want to use the default configuration { IDAC Configuration + First Order Sigma Delta
Modulator + PRS16 | and close the wizard?

@ Yes

O Mo, | want to make a custorm selection

3. Select Yes and click OK.
4. Right click the CSD user module in the workspace explorer and select CSD Wizard.

CY8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C



=F CYPRESS

PERFORM

Figure 3-40. Select CSD Wizard

Sample Projects

* 4P X =
7 800 g, GOE g =1 Workzpace 'Exd_CapSenze' [1 project]
== Ex4_CapS5ense [CYBC28645-24LTXI]
=8 Ewxd CapSerse [Chip]
a5 =1+{Z Loadable Configurations
J =-{Z exd capzense -1 Uszer Modules
S [ Jcso_i |
= [T & £+ Mext Allowed Placemant
[J Ex
Place
Unplace
T Rename
J Celete
= Select Color [
Datasheet 3
User Modules Properties
B T *J User Mod Selection Options...
| [ 4DCs
3 Amplfi|  CSD Wizard. .

5. CapSense Wizard window opens.

Figure 3-41. CapSense Wizard

Global Setlings | Sensors Settings

o LubbboHHHHHY
4BA4T 454544434241 40 303837
P23 31 36 T P
P211] 0 2 CYBC28645 35 I P2(2] I
Pap) 1 3 3a [ P2
Pars] [ 4 QFN 33 [ rags)
Pafa) 1 5 a2 ] Paf4]
Pap s a1 [ re2
sMP 17 a0 ] Paro)
Pag) (& 20 [ *RES
Pas) 9 28 [ raig)
Paga] [ 10 27 ] P34
Pap] [ v 28 [ P32
Ps[3) [ 12 25 [ ram
1314151617 18192021222324

SWo
Buttans 1
Sliders 1
Radial Sliders 1]
AnalogBus Both
Modulatar Capacitor F PO[S]
|
Buttons
Buttons Sensors Count
v w w w w
E—— = — . =2 =2 =2 =2 =2
Chip Pin &ssignment Yiew | Table Pin Assignment View 2 = & & =

Legend far Chip:

[ Unavailable pins
[ Locked pins
[ Awailable pins
[ Assigned pins

Total Sensors: B | Switches: 1 | Sliders: 1 | Radial Sliders: 0

6. In the CapSense Wizard window, under the Global Settings Tab, set the # of buttons to 2.

7. Select PO[7] as the Modulator Capacitor Pin.
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Figure 3-42. CapSense Wizard Place Buttons

T —
Global Settings | 5ensars Settings | SW1
| Euttons 2 |
Shiders 1
Radial Sliders 0
Aralog Bus Both

| Modulator Capacitor F PO[7] |

Modulator Capacitor Pin
Modulatar Capacitor Pin

(rlos

Chip Fin Assignment View | Tatle Pin Assignment iew

_(olos
(Los
(glos

. (elos

3 o) g

= &

ancdaca>ocaadan

o UHDOEOUOOOOO

4BAT 464544 43424140393837
PR 1 38 ) P2
P2p) [ 2 CYBC2B645 as T P2[2)
Pa7) [ 2 a4 ] o)
Pas) ] 4 QFN 33 ] Pafg)
Pa3] 1 5 3z =) Pale
Paft] & 3t ] Pa)
suP 17 a0 4 rPa)
PaT [ & 20 [] XRES
Pafs] @ 28 [ Pajs)
Pafal [ 10 27 4 Pa4)
Pa[1] 1 26 [} Pap]
PS[a) [ 12 25 [ Pam)

1314151617 18192021222324

Legend for Chip:

[ Unavailable pins
[ Locked pins
[ Available pins

Total Sensors: 7 | Gwitches: 2 | Sliders: 1 | Fadial Shiders: 0

8. Click and hold SWO0 and drag it to PO[5]
9. Do the same for SW1 and drag it to PO[6]

Figure 3-43. CapSense Wizard Slider Sensors
capsensewars OO o=

Global Settings | Sensors Setlings |

1 | SWo swi1
Buttons 2 PO[5] = POI6]
Sliders 1 .
Radial Sliders 0
Analog Bus Both

Modulatar Capacitar F PO[7]

Modulator Capacitor Pin
Modulator Capacitor Pin

olod
[1lod
(L)os,
[zlod
[elod
(r)os,

EECogEez EEER

aNNScoc=cD=ccoon

corAa>nLORL

o UHbbbOubnoon

4847 46845444342 4140303837
P23) £ 1 a6 T rapy)
Far1] 12 CY8C28645 36 ) pa)
ParT] [ 3 ¢ [ P21
Pafs] [ 4 QFN 23 [ Pafs)
Pafa 1 5 a2 [ rPaf4)
Paf1] 1 6 31 ] Pa)
sMP 17 a0 4 Pap)
Par [ & 20 [ xRES
P [ @ 28 [ Pafs]
Pap 1 10 27 ) Pa)
Par [ 1 26 4 P
Ps[3) [ 12 25 [ Pam)

1314151617 18192021222324

Legend for Chip:

[ Unavallable pins
[ Locked pins
[ Available pins

Total Sensors: 7 | Gwitches: 2 | Sliders: 1 | Fadial Shiders: 0
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10. Do the same thing for each slider sensor and corresponding pin.
S0[0] to PO[0]
SO0[1] to PO[1]
S0[2] to PO[2]
S0[3] to PO[3]
o SO0[4] to PO[4]
11. Select the Sensors Settings Tab
12.Set the Resolution to 80.

a o o o

Figure 3-44. Sensors Settings Tab
copsensevizard =

_Glubalsemngg: Senzors Settings )

SWo SWi1
PO[5] PO[6]

ensars Count ]

Hesolution
Senzor Resolution. |ts range is from 5 to 5535,

=17 oW =17} 1% =17
e - - L =1 e =l =22
Chin Pin Assignment Yiew | Table Pin Assignment View ) =22 == fedi] I =
EECZgEozIEEE
- - - -1
cadRdwASNDRD
o LHHUHHuoaoon
484T45454443424140303837
P2E 1 36 T P2i)
P21 0 2 CY8C28645 35 [ P2(2)
Pa7 3 3a [ r2m
Pars) 0 4 QFN 33 ] rars)
Pafa) 15 32 ] Paj4]
Papn 6 31 [ re2)
smP 17 30 T P4l
Pa) [ & 20 [ ¥RES
Pas] [ @ 28 [ Pafg]
Paf] [ 10 27 ] Pam]
Pap] [ 1 28 [ P32
Psa) [ 12 25 [ P2
1314151617 1819202122234
UUUUUHUUUDUU Legend for Chip:
CEEECGEEIEER 1 Unavailable pins
daicoa-ocaocoad [ Locked pins
[ Awvailable pins
[0 i e

Total Sensors: 7 | Switches: 2 | Sliders: 1 | Radial Sliders: 0

13.Click OK

14.1n the User Modules window expand Misc Digital, right click LCD, and click place.
15.1n the User Modules window expand Misc Digital, right click LED, and click place.
16.In the User Modules window expand Misc Digital, right click LED, and click place.
17.Click CSD_1 and configure it to match this figure.
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Figure 3-45. CSD_1 Properties

Properti a1y |

CSD_1
FingerT hrezhold 100
MoizeT hrezhald an
BazelinelpdateThreskhald 100
Senzars Autorazet Dizabled
Hysterazis 10
Debounce 3
MegativeMoiseThreshold 20
LowBaselineResat a0
Scanning Speed Marmnal
Resolution 12
Caompensation IDAC 1]

|DAC 228
|IDAC Range w3z
Reference ASET0
Ref v alue 2
PRS_Palynomial Lang
ShieldE lectrode0ut Mohe
Auto Calibration Enahbled

18. Click LCD_1 and configure it to match this figure.
Figure 3-46. LCD_1 Properties
R

LCOPort Port_2
| BaGraph Enable

19. Click LED_1 and configure it to match this figure.

Figure 3-47. Figure . LED_1 Properties
Properties - LED_1

LED_T
Part Part_1
Fir Paort_1_6
Drrive Active High

20.Click LED_2 and configure it to match this figure.
Figure 3-48. LED_2 Properties

Properties - LED_Z
LED_2
Part Part_1
Fir Part_1_7
Dirve Active High

21.Configure Global Resources to match the following figure.
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Figure 3-49. Conflgure Global Resources

CPU Elock ) " GysChk2

32F_Select Internal
PLL_Mode Dizable

Sleep Timer Period 1.95msz

WC1= SysClk /M 1

WC2="C1/MN 1

WC3 Source SysClkA

W3 Divider 26

SysClk Source Internal
SysClk™2 Dizable Mo

Analog Power 5SC On/Ref High
Ref s BandGap+/-BandGap
AlhndBypazs Dizable

Op-Amp Bias High
SwitchiodePump OFF

Trip Woltage [LWD [SMP] 4.81V [5.00V)
LD ThrattleB ack Dizable
‘wiatchdog Enable Dizable

22.0pen the existing main.c file within Workspace Explorer. Replace the existing main.c content with
the content of the embedded CY8C28 main_Ex4.c file, which can be found within the attach-
ments feature of this PDF document.

23.Save the project.
24.To Generate and build the project, click Build — Generate/Build 'Ex4_CapSense' Project.
25.Disconnect power to the board.
26.Configure the DVK board SW3 to 5V.
27.Configure the DVK breadboard using the included jumper wires:
o P1[6] to LED1
o P1[7] to LED2
28.Ensure that P0O[1], PO[5], and PO[7] are disconnected.
29.Reapply power to the board.

30.Use PSoC Designer as described in Programming My First PSoC 1 Project on page 15 to
program the device.

31.Reset the DVK. An LED lights up when either CapSense button is pushed. If B1 (PO[5]) is pushed
it also displays "Button1" in the top row of the LCD display. Likewise, if B2 (P0O[6]) is pushed it dis-
plays "Button2" in the top row of the LCD display. The bottom row of the LCD displays the Slider
position with a Horizontal Bar graph.

32.Save and close the project.
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main.c

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C28_main_Ex4.c file,
which can be found within the attachments feature of this PDF document.

Note To access the embedded attachments feature in the PDF document, click on the paper clip
icon located in the lower left corner of the Adobe Reader application.

#include <m8c.h> /* part specific constants and macros */
#include "PSoCAPI.h" /* PSoC API definitions for all User Modules */

/* LCD specific */

#define ROW O 0 /* LCD row 0 */

#define ROW 1 1 /* LCD row 1 */

#define COLUMN 0 O /* LCD column 0 */

#define NUM CHARACTERS 16 /* Number of characters on LCD */

/* For clearing a row of the LCD*/
#define CLEAR ROW_STR " "
/* Button 1 only string for row 0 of the LCD */

#define BUTTON 1 STR "Buttonl "
/* Button 2 only string for row 0 of the LCD */
#define BUTTON 2 STR " Button2"
/* Button 1 and 2 string for row 0 of the LCD */
#define BUTTON 1 2 STR "Buttonl Button2"

/* Default string for button row of the LCD */
#define DEFAULT ROW 0 STR "Touch Buttons "
/* Default string for slider row of the LCD */
#define DEFAULT ROW 1 STR "Touch The Slider"

/* CapSense specific */

#define SLIDER RESOLUTION 80
#define SCANSENSOR BTN Bl 0
#define SCANSENSOR BTN B2 1

void UpdateButtonState (BYTE sensor 1, BYTE sensor 2);
void UpdateSliderPosition (BYTE wvalue);

/******************‘k******************************k*****‘k************‘k***********

* Function Name: main
AkhkkhkhkhkhkhkhkhkhkhkhhkhAhhkhkhAhkhhhkhhhkhhkhhhhhkhrhhhkhrhhdhhkhhhhkhrhhkhhhhkhkhkhbhrhkhdhhkhkhkkhhkrhkkhkhhhkhkkhhrrkhkhxkhk
*
Summary:
The main function initializes CapSense and the LCD. Then it continuously
scans all CapSense sensors (slider sensors and buttons), gets the state of
the buttons and slider and updates the LCD with the current state.

*

*

*

*

*

* Parameters:
*  void

*

* Return:

*  void

*
*

******************k*****************k***************‘k***************************/

void main (void)

{
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BYTE pos; /* Slider Position */
BYTE stateB_1; /* Buttonl State */
BYTE stateB 2; /* Button2 State */

M8C_EnableGInt; /* Enable Global Interrupts */

/* LCD Initialization */

LCD 1 Start();

/* For Bargraph display on LCD */
LCD 1 InitBG(LCD 1 SOLID BG);

/* LED1 Initialization */
LED 1 Start();
/* LED2 Initialization */
LED 2 Start();

/* CapSense Initialization */
CSD 1 Start();

Sample Projects

/* Initialize the baselines by scanning all sensors and getting the initial

raw data values */
CSD 1 InitializeBaselines();

/* Load finger thresholds set in user module parameters */

CSD_1 SetDefaultFingerThresholds();

while (1)
{

/* Scan each CapSense sensor and update their raw data value */

CSD 1 ScanAllSensors();
/* Update baselines for each sensor */
CSD_ 1 UpdateAllBaselines();

/* Update state to active/inactive for each button sensor */
stateB 1 CSD 1 bIsSensorActive (SCANSENSOR BTN B1);
stateB 2 = CSD 1 bIsSensorActive (SCANSENSOR BTN B2);

/* Get Linear Slider Position */
pos = CSD 1 wGetCentroidPos (1) ;

/* Update LCD and LED's with current Button and Linear Slider states */
UpdateButtonState(stateB 1, stateB 2);
UpdateSliderPosition (pos) ;

/*******************************************************************************

* Function Name: UpdateButtonState

KA AR A A R AR A AR A A A A A AR A A A A A A A AR AR A A AR A A A A AR AR A AR A AR A AR AR A AR A AR AR A AR A A A A A A AR A AR A AR Ak, Kk

*

*
*
*
*
*
*
*
*
*
*

Summary:
Updates the LCD screen with the current button state by displaying which

button is being touched on row 0. LED's are also updated according to button

state.

Parameters:

sensor 1: Button state for Bl
sensor 2: Button state for B2

Return:
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*******************************************************************************/

void UpdateButtonState (BYTE sensor 1, BYTE sensor 2)

{

LCD_1 Position (ROW _0,COLUMN 0);

/* Check the state of the buttons and update the LCD and LEDs */
if (sensor 1 && sensor 2)

{

/* Display both Button strings on LCD if both button sensors are active */
LCD_1 PrCString (BUTTON 1 2 STR);

/* Both LED's are on in this state */

LED 1 On();

LED 2 On();

}

else if

{

if

{

}

(sensor 1 || sensor_2)

(sensor_ 1)

/* Display Button 1 state on LCD and LED1 */
LCD_ 1 PrCString(BUTTON 1 STR);

LED 1 On();

/* Button 2 is not active */

LED 2 Off();

else // sensor 2

{

else

/* Display Button 2 state on LCD and LED2 */
LCD 1 PrCString (BUTTON 2 STR);

LED 2 On(); /* Turn on LED2 */

LED 1 Off(); /* Turn off the LEDl */

/* Display default string on LCD and set LED's to off */
LCD 1 PrCString (DEFAULT ROW 0 STR);

/* Set both LED's off in this state */

LED 1 Off();

LED 2 Off();

/*******************************************************************************

* Function Name: UpdateSliderPosition
AhkkhkhkhkhkhkhkhkhkhkhhkhAhhkhhhkhhhhhhkhkhkhhhdhhkhrhhhkhhhkhhhhhhkhrhkhkhhhkhkhkhkhAhrhkhkdhhhhdhhkrhkkhkkhkhhhkkhhkrhkhkhxkhk

Summary:

Updates the LCD screen with the current slider position by displaying the

Return:
void

horizontal bar graph.

Parameters:

value: Centroid position from CapSense slider.
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*******************************************************************************/
void UpdateSliderPosition (BYTE wvalue)
{
/* The slider position is OxFF if there is no finger present on the slider */
if (value > SLIDER RESOLUTION)
{
/* Clear old slider position (2nd row of LCD) */
LCD 1 Position(ROW 1, COLUMN 0);
LCD 1 PrCString (DEFAULT ROW 1 STR);
}
else
{
/* Update the bar graph with the current finger position */
LCD 1 DrawBG(ROW 1, COLUMN 0, NUM CHARACTERS, value + 1);

/* [] END OF FILE */
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CY8C29 Family Processor Module Example Projects

My First PSoC 1 (CY8C29) Project

Creating My First PSoC 1 (CY8C29) Project
1. Open PSoC Designer 5.0

2. To create a new project, click File - New Project. The New Project window opens.
3. In the New Project window, select the Chip-Level Project. Name the project

Example_My_First_PSoC_Project.
4. In Location, click Browse and navigate to the appropriate directory.

Figure 3-50. New Project Window

MNew Project 2x|
Project types:
Chip-lervel Syztem-level
Froject Froject

Thiz iz a clazsic wi.x PSolC Designer project, selecting and placing uzer modules.

Marme: IE wamnple_by_First_PSaC_Project

Location: IEZ'\ Browse... I

Wwiortkspace name: IEHEI"'INE_M}'_F"SLPSDC_PfDiECl [ Create directary for workspace

ok LCancel

5. Click OK. The Select Project Type window opens.
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Figure 3-51. Select Project Type Window

‘_ﬁ-Select Project Type

2 x

— Clone project:

Path: I

£ Wze the same target device {1 Select tanget device

Clear Path

Browsze... |
_Clearaln |

— Select Target Device

Wiew Catalog... |

Generate Main' file using:
& C
™ Azzembler

[ o |

LCancel

6. In this window under Select Target Device, click View Catalog.

Sample Projects

7. The Device Catalog window opens. Click on the PSoC tab, and scroll down to the CY8C29466,

CY8C29566, section.
8. For this project click any device in this section and then click Select.

Figure 3-52. Device Catalog Window

Device Catalog
Part Humber | g::;:ag | glll(i‘[':tl?; | 10 Count ‘?;::21:3; | Temg
aw
P [a j EIN | ER | C e :I CIN | S | E. ol
g CYBC2E445-24P K] 12+ %4 12 16K 1024 24 30t0525 Yes Ind
b CYBC25545-24.K] 12+ %4 12 16K 1024 40 30t0525 Yes Incd
CYBC28645-24L T 12+ 12 16K 1024 44 30t0525 Yes Incd
=
S E 3 CYSC29466, CYSC29566, CYBC29666, CYBC29866 (Datashest) (Help Me Chooze & Part)
. ] CYEC20466-24PK] 12 16 32K 2K 24 30t 525 YES Incd
= CYEC294E66-24P ] 12 16 32K 2K 24 3010525 YES Ind
g CYEC29466- 2455 12 16 F2K 2K 24 JO0toa2s YES Ind
g CYBC2O566-24.4)] 12 16 F2K 2K 40 30t0525 YES Incd
L] CYEC29666-24PY ] 12 16 32K 2K 44 30t 525 YES Ind_J
CYEC296E6-24LFx] 12 16 32K 2K 44 3010525 YES Ind
CYEC29566-24.4%] 12 16 F2K 2K G4 JO0toa2s YES Ind
L —]
23 CYSCHP102B, CYSCHP102E (Datazheet) (Help Me Choose a Part)
b CYEHCNP102E-AX] 12 16 32K 2K 33 0036 YES Inc:
% CYBCNPT0ZE-2X] 12 16 32K 2K 33 4.75t00.25 YES Ine
= hd
Show Part Image | Select I LCloze |

9. Under Generate 'Main' File Using:, for this project select C, then click OK.
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10.By default, the project opens to chip view
Figure 3-53. Default View.
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Iidd/2)+/ BandGiap =
Dicable = o = P =0
Opmp Bias Low
A_Buff_Power Low L
SwichadePurip OFF - )
Trip Yaltage [LYD (SMP)] 481V (5.00) = %E
o
Properties - ax e
a2
£
pims|  pam | pms|  puo
=2
ROz
RoafE)
siapy 4] | »
Rl
:;ﬁ User Modules -3 X
5o 4] User Modules
pre|  pmor) g o -3 ADCs
- Ampliiers
[ I {4 #nalog Comm
Pinout - example_my_first_psoc_project - B X o -2 Counters
] Port_0_0, $tdCPU, High Z Analog, Disablelnt 4| Efﬁ & DACs
POl Part_0_1, 5tdCPU, High Z Analog, Disablelnt {3 Digital Comm
FOR2] Port_01_2, StdCPL, High Z Analog, Disablelnt Pa— L Fiters
ZE] Port_0_3, $tdCPU, High Z &nalog, Disablelnt r— 7 E"‘f;‘ B Misc Digial
POL4] Part_0_4, 5tdCPU, High Z Analog, Disablelnt : - ; 3 MURs
POES] Port_0_5, StdCPL, High Z Analog, Disablelnt { 2 { w0 [‘-, s A -3 Protocals
POE] Port_0_6, $tdCPL, High Z &nalog. Disablelnt o NS l; &3 PSOC_GENERIC
POI7) Part_0_7, StdCPL, High Z Anslon, Dissblelnt 1 T | 2T~ | T 1 PwMs
P10 Port_1_01, 5tdCPU. High Z &nalog, Disablelnt ‘ -3 Random Seq
Pl Fort_1_1, $tdCPU, High Z &nlog, Disablelnt | ! 1 EEARF

11.In the User Modules window, expand the PWMs folder.
Figure 3-54. User Modules Window

= - PwMs |
-1 Random Seq
=1 RF
an - Temperature
- -1 Timers

Compamtor 33
wC i
P )
CPU_I3_Kx

zer Modules -~ 01X

-ﬁ] Uzer M odules
-1 ADCs

- Amplifiers
- Analog Comm
-d Counters
-1 DACs

F-_3 Dhgital Comm
- Filters

- Misc Digital
- ML=z
-4 Protocolz
-4 P50OC GEMERIC

12.In this folder right click on a PWM8 and select place. The User Module (UM) is placed in the first

available digital block.
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Figure 3-55. Place User Module PWM8

ple_m...ject [Ehip]*] - 4 p x| |Yser Modules
E o i ; ©00 g7 80E g ,‘ﬂ Uzer Modules
= i1} &-C3 ADCs
| - -0 Amplifers
T --1_J Analog Comm
P P Janll --1_J Counters
= | | ..]_J DACs
| -1 Digital Conmm
Ser — --1_J Filters
=i = w3 Misc Digital
- = - MUs
§1ﬁ1 --1_J Frotocolz
s -3 PSOC_GENER
- = PwMs
) omi p comn | jp o=tz j ocEE | o ﬁ P16
Phdg
| | | | ; ¥ PwWMDBTE
wo10] . g PwMDER
Ron = -3 Random Seq
CETE) — __ 4 RF
= ﬁiﬁ --1__1 Temperature
i — - Timers

13.Double click the placed PWM8_1 UM; the Properties window opens on the left side of the
screen. Configure the PWM with the settings as in the following figure. If the Properties window
does not appear, click View — Properties Window.

Figure 3-56. Properties Window

I
P/Ma_1
Idzer bodule i
Werzion 25
Clock W3
Enable High
CompareQut Row_0_Cutput_3
TerminalCourntJut Mone
Period 100
Pulzehfidth a0
CompareT ppe Lezs Than Or Equal
IntermptT ype Terminal Count
ClockSpnc Sync to SysClk
IrvvertEnable Mormal
Mame
Indicates the name uzed to identify thiz Uzer Module inztance
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14.Next, route the PWM CompareOQOut signal to PO[7]. The first step is to configure the Look Up
Table (LUT) on Row_0_Output3.

Figure 3-57. Route the PWM CompareOut signal to P0O[7]
7 GO0 o7

RIO[O]

RID[1]

RID[2)

RI0[3]

ROO[0]

ROO[1]
ROO[2]

=
=
RO0J3] @/ﬂ

15.Double click the LUT, the Digital Interconnect window opens.
16.In this window enable Row_0_Output_3_Drive_1 to connect to GlobalOutEven_7.

Figure 3-58. Digital Interconnect Window

Digital Interconnect Row_0_DOutput_3

RO0[ T
Rﬂqﬂ]—l
Cloze |
Y
17.Click Close.

18.Click on GlobalOutEven_7. A window appears, in this window configure PIN for Port_0_7.

72 CY8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C



= _
E‘é" CYPRESS

e Sample Projects

Figure 3-59. Configure PIN for Port_ 0_7

Put_0_7 >

GlabalOutEven ]

=
=
= P07 -}

|nterconnect

—‘ Cancel
| | ||||||||

19.Click OK to continue.

20.In the User Modules window expand the Misc Digital folder. In this folder right click the LED and
select place, this adds the UM to the project. This UM does not use digital or analog blocks. It
appears in the Workspace Explorer - Example_My_First_PSoC_Project[CY8C29] —
Example_My_First_ PSoC_Project[Chip] — Loadable Configurations —
example_my_first_psoc_project - 2 User Modules.

Figure 3-60. Workspace Explorer
x|

! zpace ‘Example_Muy First PSoC_Project' [1 project]
El-L_,r Example_My Fiust_PSoC_Project [CY8C29366-24AK1]
= E Example_My First_PSol_Project [Chip]
E|1__".r' Loadable Configurations
' irzt_psoc_project - 2 Uzer Modules

-3 E:-:ample_M_l,l_Flrst_F'SDE_F'ru:qeu:t

21.Double click the LED_1 UM and navigate to the Properties window. Configure the LED for
Port_1_7.
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Figure 3-61. Properties Window

x|
LED_1]
Ilzer Module LED
Werzion 1.2
Port Fort_1
Fin Port_1_7
Drrive Active High
Hame
Indicates the name uzed to identify thiz Uzer Module instance

22.Configure the Global Resources window to match the following figure.

Figure 3-62. Global Resources Window

I
FPower Setting [ VYoo /5 gaitarees sk ;I
CPU_Clock SyzCllks2
32k _Select |nternal
FPLL_Mode Dizable
Sleep_Timer 12 _Hz
WICT= SpaClksM 16
WC2=C1 M 16
W3 Source WIC2
WIC3 Divider 256
SpsClk Source |nternal
SpzClk™2 Dizable Yes
Analog Poveer SC OffRef Lo
Fef kdux [%dd/ 2]+ dd 2]

AGndBypasz Dizable
Op-Amp Biaz Lo
& Buff_Power Lo

Switchi odePump OFF

Trip Yaltage [LWD [SMF 4.81% [5.000)
LD ThrotteB ack, Dizable
Watchdog Enable Dizable

Power Setting [ Yoo / SyzClk freq ]

Selects the nominal operation voltage and Sestemn Clock [SyeClk]
gource, from which many internal clocks W1, %2, W3, and CRU cla...

23.0pen the existing main.c file within Workspace Explorer. Replace the existing main.c content with
the content of the embedded CY8C29 _main Ex1.c file, which can be found within the attach-
ments feature of this PDF document.
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Figure 3-63. Workspace Explorer

x|
=l Workspace 'Example_My_First_PSaC_Praject' [1 project]
- 1= Example_My_First_P5oC_Project [CY8C29466-24P%1]
El E Exarmple_My_First_PSalC_Praject [Chip]
- 1= Loadable Configurations
=- ,__,r example_ry_first_pzoc_praject - 2 User Maodules

El = E:-:ample M_I,I_FIrSt F'SDE _ Project
El |__,r Sn:nurn::e Filez

------ (o) e
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24 Save the project.

Sample Projects

25.Build the project. Build — Generate/Build 'Example_My_First_PSoC_Project' Project.

26.Disconnect power to the board.
27.Configure the DVK board SW3 to 5V.

28.Configure the DVK breadboard using the included jumper wires:

o PO[7] to LED1
o P1[7] to LED2
29.Reapply power to the board.

30.Use PSoC Designer as described in Programming My First PSoC 1 Project on page 19 to pro-

gram the device.
31.Reset the DVK, and observe the blinking LEDs.
32.Save and close the project.
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main.c

1. Open the existing main.c file within Workspace Explorer.
2. Replace the existing main.c content with the content of the embedded CY8C29 _main_Ex1.c file,
which can be found within the attachments feature of this PDF document.

Note To access the embedded attachments feature in the PDF document, click on the paper clip
icon located in the lower left corner of the Adobe Reader application.

/****‘k**************************************************************************

* File Name: main.c

*

* Description:

* This file provides source code for My First PSoC Project example. The

* firmware blinks one LED at about 3.6Hz with a PWM, and blinks another LED
* with a software timing loop.

*

*

*******************************************************************************/

/******************************************************************************

* PWM Settings:
*
* Input Clock = VC3 //VC3 = 24MHz/16/16/256 =366.2Hz
* Enable = High
* CompareOut = ROW_0 Output 3
* TerminalCountOut = None
* Period = 100 Output period = (Period+1)* (1/Input Clock) = 101/
366.2 = .275sec
or 3.6Hz
* PulseWidth = 50
* CompareType = Less Than Or Equal
* InterruptType = Terminal Count
* ClockSync = Sync to SysClk
* InvertEnable = Normal
*
AkhkkhkhkhkhkkhkhkhkhkhkhhkhAhhkhkhAhhhhhhhkhhkhrhhhhkhrhhhkhhhdhhhhhhkhrhhkhkhhhkhdhkhdhhkhhhkhhkdhhkrhkkhhkhrhkkhkkhhkrhkhkhhkhk*k
/
#include <m8c.h> // part specific constants and macros
#include "PSoCAPI.h" // PSoC API definitions for all User Modules
unsigned int i; // Varible used for delay

void main (void)

{
PWM8 1 Start();// Turn on the PWM to blink LED on PO0.7
LED 1 Start();// Enable Software controlled LED

// The following loop controls the software LED conneted to P1.7
while (1)
{
for (i=0;1i<60000;i++){} //Length of delay depends on compiler and CPU clock
LED 1 Invert(); //Switch the state of Software LED, if on turn it off,
//if off turn it on
} //End of while (1)
}//End of main
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3.2.2 ADC to LCD Project

3.2.2.1

This project demonstrates a 9-bit Delta Sigma ADC by measuring the voltage of the potentiometer
center tap wiper and displaying the result on the LCD. Connect the voltage potentiometer (VR) to the
ADC input PO[1]. The program reads the 9-bit ADC result and prints it to the LCD.

Creating ADC to LCD Project

1. Follow steps 1 to 10 in section 3.2.1.1 on page 68, change the Name of the project to
Example_ADC_to_LCD.

2. In the User Modules window expand the ADCs folder, and then right click DelSig and choose
Place. A window opens with multiple options for the DelSig UM. Scroll down, if necessary, and
select the DS1128 configuration. Click OK.

Figure 3-64. Select Multi User Module Window

ﬁSEIect Multi User Module A
[~
o “t —-'5?' > _— m—’\j >J—[ e P22 10-bit Resolution, polled-data, 2nd-
DS264 el - - I._':l—( = T . Order, 64X Oversample Rate
e [ ] e
= C | ==
« 9-bit Resolution, polled-data, 1st-Order,
DS1128 128¥ Oversample Rate
o T 5,_::'.... = AL >J-E ez P 12-hit Resolution, polled-data, 2nd-
DS2128  m{i  ~ o = T . Order, 128X Oversample Rate
T [ e
R | =
-
FErint... | ok I Lancel |
4

3. Click OK.
4. Verify that the DelSig_1 UM is placed in ASC10.
5. In the User Modules window expand the Amplifiers window. Right click PGA, select place.

Ensure that the PGA is placed in ACBO00.
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Figure 3-65. Ensure that the PGA is placed in ACBOO.

Port_0_2

Port_0_6
|Port_0_7 2
Port_2_0
oot 2 2

:
Ik

» Comparator 0

6. In the User Modules window expand Misc Digital, Right click LCD and click place.
7. Double click PGA_1 and configure the properties to match this figure.

Figure 3-66. PGA_1 Properties

2l
PG&_T
IJzer Module PGA
Werzion 32
Gain 1.000
[ ript AnalogColurmn_ | nputkd LE_0
Reference AGHD
AnalogB uz Dizable

8. Double click DelSig_1 and configure the properties to match this figure.
Figure 3-67. DelSig_1 Properties

I
DelSin_T
IJzer Maodule DelSig
Werzion 1.2
D ataF armnat IInzighed
Data Clock, W1
ClockPhaze Marmal
Pozlnput ACEOOD
Meglnput ACEOOD
Meglnput ain Dizconnected
Pt Output Maone
Pulzetfidth 1
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9. Double click LCD_1 and configure the properties to match this figure.
Figure 3-68. LCD_1 Properties

x|
LCD_1
Ilzer Module LCD
"Werzion 1.5
LCOPort Port_2
BarGraph Dizable
Mame
!ndicates the name wzed to identify thiz Uszer Module
Inztance

10.Configure the Global Resources to match the following figure.

Figure 3-69. Global Resources Properties

x|
Poweer Setting [ Yoo /S R ] gk ;I
CPU_Clock, SyaClks2
32K _Select |ntermal
PLL_kode Dizable
Sleep_Timer 12 _Hz
WC1= SypsClk/M 12
WC2=C1/M 16
W3 Source W2
W3 Divider 256
SysClk Source |ntermal
SyzClk™2 Dizable Yes
Analog Pover SC On/Aef High
Fef bux [Wdd/ 2]+ -[w'ddi 2]
AGndBypaszs Dizable
Op-fmp Biaz High
A_Buff_Poweer Lo

SwitchidodePump OFF

Trip Yoltage [LYD [SMF 4.87% [5.000)
LD T hrottleB ack, Dizable

W atchdog Enable Dizable

Power Setting [ Yoo 7 SysClk freq ]

Selects the nominal aperation valtage and Syztem Clack [SpzClk]
gourze, from which many internal clocks 1,42, %3, and CPU clo...

11.Ensure that AnalogColumn_InputMUX_0 is connected to Port_0_1. If it is not configured for
this port, double click the MUX and choose Port_0_1.
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Figure 3-70. Ensure that AnalogColumn_InputMUX 0 is connected to Port_0_1

—

1
AnalogColumn_InpufMUX_0 ||
Port_0_3
Port_0 5
Port_0_ 7
1™ ~ -~
= ACBO00 =
[1 4 | | L
] L~ F'GA_‘l

b Comparator 0

E

12.Ensure that AnalogColumn_Clock_0, is connected to VCA1. If it is not, double click the MUX and
chose VC1.

Figure 3-71. Ensure that AnalogColumn_Clock_0, is connected to VC1

Port_0_1

6gColumn_Clock_0

)

AnalogClock_0_Select 1
AnalogClock_1_Selzct

» Comparator 0

B

13.0pen the existing main.c file within Workspace Explorer. Replace the existing main.c content with
the content of the embedded CY8C29 main Ex2.c file, which can be found within the
attachments feature of this PDF document.

14.Save the project.
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15.Build the project. Build — Generate/Build 'Example_ADC_to_LCD' Project.
16.Disconnect power to the board.
17.Configure the DVK SW3 to 5V.
18.Configure the DVK breadboard using the included jumper wires:
o PO[1]to VR

Figure 3-72. Connect PO[1] to VR
m'l e ] -

, pai RESET
. i o
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{* -1 .4 RADIO 1/0 RN ssmas= i
RADIO_PWR
ﬂ:zl 1L 1Fl
[ o7 EE = VR
((((\\'IRELE:J.;-———A
VR_PWR
R20

19.Reapply power to the board.

20.Use PSoC Designer as described in Programming My First PSoC 1 Project on page 19 to pro-
gram the device.

21.After programming the device, press the reset button and vary the POT (R20) to see the results
on the LCD.

Note The ADC output values may not reach full range due to potentiometer and ADC limitations.
ADC values may fluctuate several counts due to system noise, and if the potentiometer voltage is
at the edge of an ADC count.

22.Save and close the project.
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main.c

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C29 _main_Ex2.c file,
which can be found within the attachments feature of this PDF document.

Note To access the embedded attachments feature in the PDF document, click on the paper clip

icon located in the lower left corner of the Adobe Reader application.

/****‘k**************************************************************************

* File Name: main.c

*
* Description:

* This file provides source code for the ADC to LCD example project. The

* firmware takes a voltage output from a potentiometer and displays the raw
* counts on an LCD.

*

*

KA A KA AR AR A A A A A R A AR AR A A A A A A A R A A A AR A A A A AR AR A A A A A A A AR AR A A A A A A AR A AR A AR AR A A AR AR A AR A XKk

/******************************************************************************

Reference AGND

AnalogBus = Disable
***********************‘k*‘k*****************************************************/

* PGA Settings: (The PGA buffers the potentiometer voltage on P0.1 into the ADC)
*

* Gain =1

* Input = AnalogColumn InputMUX 0 (P0.1)

*

*

/********k**********‘k*********************************‘k*************************

* LCD Settings:
* LCDPort = Port 2
* BarGraph = Disable

*******************************************************************************/
/********************‘k*********************************************************

* DelSig Settings:

* The ADC can read full range values from 0-5V, if the Ref Mux setting is
selected

* as (vdd/2)+/- (vdd/2) and vdd = 5V. The ADC is configured for a resolution of
9 bits,

* this is achieved by selecting the appropriate configuration when placing the

*

* DataFormat = Unsigned

* DataClock = VC1l // VCl = 24MHz/12 = 2MHz

* ClockPhase = Normal

* PosInput = ACBOO (PGA 1)

* NegInput = ACBOO *Note, this parameter is unused
* NegInputGain = Disconnected

* PWM Output = None

* PulseWidth =1 *Note, this parameter is unused
*

******************************************************************************/

#include <m8c.h> // part specific constants and macros
#include "PSoCAPI.h" // PSoC API definitions for all User Modules

unsigned int wADCResult; // Holds the integer ADC result

void main (void)

{
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PGA 1 Start(PGA_1 HIGHPOWER);//Initalize the PGA, PGA used to buffer input
from the VR on P0.1 to the ADC

DelSig 1 Start(DelSig 1 HIGHPOWER); //Initalize the ADC

LCD 1 Start(); //Initalize the LCD

LCD 1 Position(0,0);//Set the LCD to (Row=0,Column=0)

LCD 1 PrCString("V Count: ");

DelSig 1 StartAD();//Start gathering conversions from the ADC

M8C EnableGInt; //Enable Global interrupts

//This loop waits for a valid ADC result, and then displays it on the LCD

while (1)

{
while (! (DelSig 1 fIsDataAvailable()));//Wait for ADC data to be ready
wADCResult=DelSig 1 wGetDataClearFlag();//Store result from ADC
LCD 1 Position(0,9); //Set LCD to (Row=0,Column=9)

LCD_1 PrHexInt (wADCResult);//Print ADC result on LCD
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ADC to LCD with DAC and UART

This project demonstrates sine wave generation by using a 6-bit DAC. The sine wave period is
based on the current value of the ADC. The firmware reads the voltage output by the DVK board
potentiometer and displays the raw counts on the DVK board character LCD display similarly to
those shown in the previous project. A 6-bit DAC outputs a table generated sine wave at a frequency
proportional to the ADC count. The frequency is in the approximate range of 15 Hz to 350 Hz and
outputs to port to observe on scope. A 38400 BAUD UART outputs the current ADC count as ASCII
formatted into a hexadecimal number.

Creating ADC to LCD with DAC and UART Project

1. Follow steps 1 to 10 in section 3.2.1.1 on page 68, change the Name of the project to
Example_ADC_to_LCD_with_DAC_and_UART.

2. In the User Modules window expand the ADCs folder, and then right click DelSig and choose
Place. A window opens with multiple options for the DelSig UM. Scroll down, if necessary, and
select the DS232 configuration. Click OK.

Figure 3-73. Select Multi User Module Window

ﬁSEIect Multi User Module 2=l
sample rate. Lecimaton rames greater of 32 and b4 regquire a single digital M=ol DIoCK; nigher decimation rates A
reguire 2 digital PSoC blocks,
o &-bit Resolution, polled-data, 1st-Order,
DS132 32% Oversample Rate
2 T ?':":m P i l:l >J-E e = 8-bit Resolution, polled-data, 2nd-Order,
DS232  m T ¢ -n-JF“'T : T = 32X Oversample Rate
EraCH | ] i
= - | Bl
o 7.5-bit Resolution, polled-data, 1st-
DS164 COrder, 64 Cversample Rate <
Frint... | Ok I Lancel |
4
3. Click OK.
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4. Verify that the UM is placed in ASC10.

5. In the User Modules window expand the Amplifiers window. Right click PGA, select place.
Ensure that the PGA is placed in ACBO00.

Figure 3-74. Ensure that the PGA is placed in ACB0O0

‘%ﬂ:ﬂ
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ASD20

DelSig_1
ADC2

— L

6. In the User Modules window expand Misc Digital, right click LCD, and click place.

7. In the User Modules window expand Counters, right click Counter8, and select place.
Complete this step twice to place two Counter8s.

8. In the User Modules window expand Digital Comm, right click TX8, and click place.
9. In the User Modules window expand DACSs, right click DAC6, and click place.
10.Move the UMs so that they match the configuration shown in Figure 3-75 on page 86.
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Figure 3-75. Configure User Modules
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L ANANAE
2 e

s -
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11.Double click on DelSig_1 and configure it to match this figure.

Figure 3-76. DelSig_1 Properties

x|
DelSig_1
Izer Module DrelSig
Werzion 1.2
DrataF armat Inzigned
Data Clock. W2
ClockPhaze Marmal
Poslnput ACBOO
M eqlnput ACBOO
M eqlnput ain Digoonnected
Frdhd Qakpt MHane
Pulzetfidth 1

12.Double click PGA_1 and configure it to match this figure.
Figure 3-77. PGA_1 Properties

I
PGA,_1
Idzer bodule PGEA
"Werzion a2
Gain 1.000
[npuat AnalogColumn_lnputhd L=<_0
Reference AGMD
AnalogBus Dizable

13.Double click DAC6_1 and configure it to match this figure.
Figure 3-78. DAC6_1 Properties

I
DACE_T
Izer Module DALCE
WErzion 4.3
AnalogBus AnalogOutBus_1
ClockPhagze Maormal
D ataF armat QffzetBinany

14.Double click LCD_1 and configure it to match this figure.
Figure 3-79. LCD_1 Properties

I
LCD_1
Idzer bodule LCD
"Werzion 15
LCDPart Port_2
BarGraph Enable

CYB8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C

Sample Projects

87



=7 Cypress

PERFORM

Sample Projects

15.Double click on Counter8_1 and configure it to match this figure.

88

Figure 3-80. Counter8_1 Properties

l
Counterd_1
I zer Module Counterd
Werzion 258
Clock, W2
ClockSync Sync to SypsClk
Enable High
CompareCut MHone
Terminal CountOut MHone
Period 255
Comparetalue 1]

CompareT ppe Lezs Than Or Equal
Interupt T ype Terminal Count
IrvvertEnable Mormal

16.Double click Counter8_2 and configure it to match this figure.

Figure 3-81. Counter8_2 Properties

=l
Counter8_2
IJzer Module Counterd
Werzion 258
Clock, W3
ClockSync Sync b SypsClk
Enable High
Comparedut Mone
TerminalCountOut Faow_2 Output_1
Period i
Comparet alue ]

CompareT ppe Lezz Than Or Equal
[nterruptT ype Termninal Count
IrvertE nable Marrnal

17.Double click TX8_1 and configure it to match this figure.
Figure 3-82. TX8_1 Properties

I

T*E 1

Jzer Module T3

Werzion 33

Clock. Row_2_COutput_T1

Cutput Row_2_ Output_0

T Interrupt Mode THComplete

ClockSync Sync to SypsClk

Data Clock Out Mone
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18.Double click RO2[0] LUT, enable Row_2_Output_0_Drive_1 to connect GlobalOutEven_4.
Figure 3-83. Digital Interconnect Window

Digital Interconneck Row_2 Output_0

>

[GlobaldutE ven 4
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19.Double click GlobalOutEven_4
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. A window appears; in this window configure PIN for Port_0_4.

Figure 3-84. Configure PIN for Port 0 4

- —
i BCO sy
Por O 4
DESO DCEOZ DCED P,
),
™,
D -
B2
™
S|
3 RI1[0]
5 RI1[1]
5 RI1[2]
5 RI1[3]
BCA1 -
4
! ! Globg|QutEnven | 4
™,
™,
Fin Part_0_4
|ntercannect
; RI2[0] '
.:!F RI2[1 &
: Ri2[2 oK. Cancel
B RIZ[3 4
BC2 b
DBB20 DEEZ T
Counterd 2
CHNTRS
Comasnllag
RO2[0]
RO2[1] E p:
ROZ[2] =
ROZ[3 =
20.Click OK to continue.
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21.Click AnalogOutBuf_1 and configure it for Port_0_5.
Figure 3-85. Configure AnalogOutBuf_1

— — B

= 1= |= ﬁw

= Si e SR | R | |

= I T A =

- %1 AED = W o BEOTE
B || || ||
1 || ||

V @Analogomﬁuf_v V

IDFF

22 Verify that AnalogColumn_InputMUX_0 is connected to Port_0_1. If it is not configured for this
port, double click the MUX and choose Port_0_1.

Figure 3-86. Verify AnalogColumn_InputMUX_0 Connection

\____/

AnalogColumn_InputMUX_0

AnalogColumn_lnpu

_0_1

DelSig_1

Comparator 0
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23.Verify that AnalogColumn_Clock_0 is connected to VC2. If it is not, double click the MUX and
chose VC2.

Figure 3-87. Verify AnalogColumn_Clock_0 Connection

\_____/

Port_0_1

Analogdolumn_Clock_0
0
el mnctﬁn’gelﬁc: ACBOO [ T1
e AnalogQolumn_Clock_0
AGA_1 - - -
GAIN —
nput
AnalogClock_0_Select A‘
AnalogClock_1_Select
[ il
ASC10 g
DelSig_1 s
o
£
o
O
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24 .Configure Global Resources to match the following figure.

Figure 3-88. Configure Global Resources

I
Pawser Setting [ Ve / Syl R =
CPU_Clock SpelClk/2
32K_Select Intemnal
FLL_Mode Dizable
Sleep_Timer 512_Hz
W= SpelClk /M 16
WC2=YC1 M B
W3 Source SysClk
W3 Divider 2
SysClk Source Intemnal
SyzClk"2 Dizable Mo
Analog Power SC On/Ref High
Ref Mux [+ dd/ 2]+ [vdd 2]

AGndBypazs Dizable

Op-Amp Bias High

A_Buff_Power Lo

SwitchiodePump OFF

Trip Yoltage [LWD [SMP] 4,81 [5.00)

LD ThrottleB ack Dizable

Y atchdog Enable Dizable
Power Setting [ Yoo £ SysClk freq ]
Selects the nominal operation volkage and System Clock [SysClk)
zource, from which many internal clocks W1, %2, %3, and CPU clo...

25.0pen the existing main.c file within Workspace Explorer. Replace the existing main.c content with
the content of the embedded CY8C29 main_Ex3.c file, which can be found within the
attachments feature of this PDF document.

26.Save the project.

27.To Generate the project, click Build — Generate/Build
‘Example_ADC_to_LCD_with_DAC_and_UART' Project.

28.0pen your Counter8_1INT.asm file in Files — lib — Library Source Files. Copy the code found
in the Counter8_1INT.asm file in PDF attachment.

29.Save the project.

30.To Build the project, click Build — Build 'Example_ADC_to_LCD_with_DAC_and_UART'
Project.
Note If prompted to reload an out of date file, select Yes.

31.Disconnect power to the board.

32.Configure the DVK SW3 to 5V.

33.Configure the DVK breadboard using the included jumper wires as follows:
o PO[1]to VR
o PO[4]to TX
o PO[5] to Scope

Note An LED (PO[5] to LED1) by nature does not accurately show the changes in frequency
the best way to see this is to use a Scope(P0[5] to Scope).
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Figure 3-89. Connect PO[1] to VR, P0[4] to TX, and PO[5] to LED1

=
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e &

-GS . )
14 o, b A 5
g = feu $n ¥ o =1 X

E E gg};n'ﬁ”[‘i L B O B ] B R EAEE

= =wempio | (CEICIE saman PO[1]
lﬁ!Rl%Ts| EEEEB s EEns

RTS | B B B B HE E B EBE P0[4]
E EEEBE HE E B BB
p" E B EEBR E B R BB
N s s meam " EER
RAD“;:g EE R RSB [ B BN B
:FIPA E s e EBm E E R EBR
RIPE [ BN BN BN B " EEEBR
SCK "E R ERE EE B R B
HOSI "E e EEE " " B EBR
IRQ | BN BN BN B | "E R R ER
nss ( B BN B BN | B B B B
" ERAEABE " BB REBE
[ B BN B BN ] HE B B EB
{* -1 .4 RADIO 1/0 ssmuw TERE

RADIO_PWR
Tl VR

(((cwlnELE:N-'-—'—“'“
VR_PWR

34.Connect a serial cable to the PC and the DVK board.

35.0n the DVK board, verify that R§232_PWR(J10) is jumpered to ON.

36.Reapply power to the board.

37.Use a terminal application such as TeraTerm or HyperTerminal with these setup parameters.

a

a

a

a

a

Baud Rate: 38400
Data: 8-bit

Parity: none

Stop: 1bit

Flow Control: none

38.Use PSoC Designer as described in Programming My First PSoC 1 Project on page 19 to pro-
gram the device.

After programming the device, press Reset and vary the pot to see the result on the LCD as well
as in the terminal application. View the DAC output on a scope or with an LED.

Note The ADC output values may not reach full range due to potentiometer and ADC limitations.
ADC values may fluctuate several counts due to system noise, and if the potentiometer voltage is
at the edge of an ADC count.

39.Save and close the project.
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3.2.3.2 main.c

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C29_main_Ex3.c file,
which can be found within the attachments feature of this PDF document.

Note To access the embedded attachments feature in the PDF document, click on the paper clip
icon located in the lower left corner of the Adobe Reader application.

/*******************************************************************************

File Name: main.c

Description:

This file provides source code for the ADC to LCD with DAC and UART example
project. The firmware takes a voltage output from a potentiometer and
displays the ADC raw count on an LCD. The raw count is also transmitted
serially. The raw count also determines the clock divider value of the clock
driving the DAC update rate.

*
*
*
*
*
*
*
*

/******************************************************************************

* PGA 1 Settings: (The PGA buffers the potentiometer voltage on P0.1 into the ADC)
*

* Gain =1

* Input = AnalogColumn_ InputMUX O (PO.1)

* Reference = AGND

* AnalogBus = Disable

*

*******************************************************************************/
/******************************************************************************
* LCD 1 Settings:

* LCDPort = Port 2

* BarGraph = Disable
*

*******************************************************************************/
/******************************************************************************

* DelSig 1 Settings:

* The ADC can read full range values from 0-5V, if the Ref Mux setting is
selected

* as (Vvdd/2)+/- (Vdd/2) and vdd = 5V. The ADC is configured for a resolution of
8 bits,

* this is achieved by selecting the appropriate configuration when placing the

UM.

*

* DataFormat = Unsigned

* DataClock = VC2 //VC2 = 24MHz/16/16 = 250kHz

* ClockPhase = Normal

* PosInput = ACBOO (PGA 1)

* NegInput = ACBO0O *Note this parameter is not used
* NegInputGain = Disconnected

* PWM Output = None

* PulseWidth = N/A *Note this parameter is not used

*
*******************************************************************************/
/******************************************************************************

* Counter8 1 Settings:

* The Counter8 1 controls the update rate of the DAC. The DAC is updated during
ever
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TerminalCount ISR. The frequency of the TerminalCount ISR is determined by the
* Counter Input Clock divided by the (Period value +1). The Period Value of the
counter
* 1is changed by the ADC reading. Thus the frequency of the TerminalCount ISR can
range

* from 125kHz (Period Value=1l) to 977Hz (Period Value = 255)
*

* Clock = VC2 // VC2 = 24MHz/16/16 = 250kHz

* ClockSync = Sync to SysClk

* Enable = High

* CompareOut = None

* TerminalCountOut = None

* Period = 255 *Note this parameter is updated in the main loop
* CompareValue = 0 *Note this parameter is not used

* CompareType = Less Than or Equal

* InterruptType = Terminal Count

* InvertEnable = Normal

*

********‘k*‘k**************************************‘k*****************************/

/******************************************************************************

* Counter8 2 Settings:

* The Counter8 1 provides a clock to the TX8 UM to achieved a desired baud rate.
* For this project the desired baud rate is 38400. The TX8 UM derives the baud
rate

* by dividing its input clock by 8. Thus the input clock to the TX8 needs to be
around

* 307.2kHz to achieve a baud rate of 38400. The Counter8 1 UM provides this
clock by dividing

* VC3 (12MHz) by 39 to get 307.7kHz.

*

* Clock = VC3 //VC3 = 24MHz/2 = 12MHz
* ClockSync = Sync to SysClk

* Enable = High

* CompareOut = None

* TerminalCountOut = Row 2 Output 1

* Period = 38

* CompareValue = 0*Note this parameter is not used
* CompareType = Less Than or Equal

* InterruptType = Terminal Count

* InvertEnable = Normal

*

*******************************************************************************/
/******************************************************************************
* TX8 1 Settings:

* The TX8 UM provides serial communication of the ADC data to another device or
PC.

* The TX8 UM send data out at a baud rate of 38400. This baud rate is derived
* by dividing the UM's input clock by 8.

*

* Clock = Row 2 Output 1 (From Counter8 1)

* Output = Row_ 2 Output 0

* Tx Interrupt Mode = TXComplete

* ClockSync = Sync to SysClk

* Data Clock Out = None

*'k******‘k****************************************‘k*****************************/

/******************************************************************************

* DACG6 Settings:
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* The DAC6 outputs a sine wave on P0.5. The shape of the sine wave is determined
* Dby a 64 element lookup table found in SINtable.asm. The update rate of the
DACG6

* 1is determined by the Counter8 terminal count ISR. The frequency of the DAC
output

* equals the Counter8 Terminal Count frequency divided by 64 (the number of ele-
ments in the table).

*

* AnalogBus = AnalogOutBus 1

* ClockPhase = Normal

* DataFormat = OffsetBinary

*
*******************************************************************************/

#include <m8c.h> // part specific constants and macros
#include "PSoCAPI.h" // PSoC API definitions for all User Modules

const BYTE SINtablel[]=

{
31, 33, 36, 39, 41, 44, 46, 49, 51, 53, 55, 56, 58, 59, 59,
60, 60, 60, 59, 59, 58, 56, 55, 53, 51, 49, 47, 44, 42, 39,
36, 33, 31, 28, 25, 22, 19, 16, 13, 11, 9, 7, 5, 3, 2, 1, O,
o, o0, 0, 1, 2, 3, 4, 6, 7, 10, 12, 14, 17, 20, 23, 26, 29

b

BYTE bADCvalue;//Variable for holding ADC result, and updating counter period

void main (void)
{
Counter8 1 Start();//Enable the counter used for DAC update rate
Counter8 1 EnableInt();//Enable DAC update interrupt
Counter8 2 Start();//Enable counter for TX8 clock rate divider
TX8 1 Start(TX8 1 PARITY NONE);//Start the TX8 UM with no parity (baud rate =
38400)
PGA 1 Start(PGA 1 HIGHPOWER);//Enable to PGA to buffer signal from VR to ADC
DAC6 1 Start(DAC6 1 HIGHPOWER);//Start the DAC
DelSig 1 Start(DelSig 1 HIGHPOWER);//Start the ADC
DelSig 1 StartAD();//Start reading values on the ADC
LCD_1 Start(); //Start the character LCD

M8C EnableGInt; // Enable Global Interrupts

while (1)
{
/* Step 1: Get BYTE data from the ADC
Setp 2: Write BYTE data from ADC to the counter in order to change the
DAC update rate
Step 3: Move the LCD cursor back to the beginning and dispaly new ADC
data
Setp 4: Write ADC data out the TX port, and then send a return
*/
if (DelSig 1 fIsDataAvailable())//Is new data avaliable from the ADC?
{

bADCvalue = DelSig 1 bGetDataClearFlag(); // Get new data from ADC
Counter8 1 WritePeriod (bADCvalue); // Update DAC update rate counter
LCD 1 Position(0,0); // Move LCD (row=0,column=0)
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LCD_1 PrHexByte (bADCvalue); // Print ADC result to LCD
TX8 1 PutSHexByte (bADCvalue); // Write LCD result out TX8 to PC

TX8_1_PutCRLF(); // Send a return character

}
} //end of while (1)

}  //End of Main
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3.2.3.3 Counter8 1INT.asm

1. Open your Counter8_1INT.asm file in Files — lib — Library Source Files.

2. Replace the existing Counter8_1INT.asm content with the content of the embedded file, which
can be found within the attachments feature of this PDF document.

Note To access the embedded attachments feature in the PDF document, click on the paper clip
icon located in the lower left corner of the Adobe Reader application.

,-;*****************************************************************************

;;**************k***************************************************************

HH FILENAME : Counter8_lINT.asm
Y Version: 2.5, Updated on 2009/3/31 at 12:2:49
;7 Generated by PSoC Designer 5.0.423.0

;; DESCRIPTION: Counter8 Interrupt Service Routine

;7 Copyright (c) Cypress MicroSystems 2000-2004. All Rights Reserved.

’-*‘k***************************************************************************

,-,-*****************************************************************************

include "m8c.inc"
include "memory.inc"
include "Counter8 1.inc"

export  Counter8 1 ISR

AREA InterruptRAM (RAM,REL, CON)

;@PSoC UserCode INITQ@ (Do not change this line.)

export bTablePos// Stores last table position index
export bTablePos

area bss (RAM)
bTablePos:blk 1
_bTablePos:
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;@PSoC _UserCode END@ (Do not change this line.)

AREA UserModules (ROM, REL)

;  FUNCTION NAME: Counter8 1 ISR

;  DESCRIPTION: Unless modified, this implements only a null handler stub.

_Counter8 1 ISR:

;@PSoC _UserCode BODY@ (Do not change this line.)

; NOTE: interrupt service routines must preserve
; the values of the A and X CPU registers.

push A

push X

dec [bTablePos] ;Go to the next element in the table

mov A, [bTablePos]

jnz SINlookup ;If we are at the end go back to the beginning

mov [bTablePos], 64

SINlookup:
index _SINtable;Get the value in the SINtable pointed to by [bTablePos]
lcall DAC6 1 WriteBlind;Write value from SINtable (stored in A) to the DAC

pop X
pop A

;@PSoC UserCode ENDQ@ (Do not change this line.)

reti

; end of file Counter8 1INT.asm
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3.3 CY8C38/ CY8C55 Family Processor Module Example Projects

3.3.1 My First PSoC 3 / PSoC 5 Project

This project demonstrates basic hardware and software functionality with the PSoC 3 / PSoC 5
device. It flashes two LEDs independently, one using hardware, the other with software. The hard-
ware LED uses a hardware enabled digital port and a PWM to generate a duty cycle and flash the
LED. The software LED uses a software enabled digital port and a simple delay in the main.c to flash
the LED at a known rate.

This example project uses these components:

DigitaL Output Pin (Component Catalog — Ports and Pins — Digital Output Pin)

PWM (Component Catalog — Digital Functions - PWM)

Clock (Component Catalog — System — Clock)

Logic Low (Component Catalog — Digital » Logic — Logic Low)

Logic High (Component Catalog — Digital —» Logic — Logic High)

3.3.1.1 Creating My First PSoC 3/ PSoC 5 Project

1. Open PSoC Creator.

2. Create a new project by clicking Create New Project in the Start Page of PSoC Creator.

3. In the New Project window, select the Empty PSoC3 Design template for a PSoC 3 design, or
Empty PSoC5 Design template for a PSoC 5 design and name the project
Ex1_LED_with_PWM.

4. In Location, type the path where you want to save the project, or click the EI button and
navigate to the appropriate directory.

Figure 3-90. New Project Window

Mew Project

Design [ Other 1k

__-PSul: Creator Installed Templates

5‘ Empty PSoC3 Design EIEmpt_l,J FPSolCE Design

;fl:-r.eaut'n.es aF'S 06348 bll cié;i.gn pr_n.i.ec;i

Name: [Ex1_LED_with_PrMd
Location: C \P5eC | D
Advanced -

oK I [ Cancel I

5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file
within PSoC Creator.
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Figure 3-91. Ex1_LED_with_PWM
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B £x1_LED with_PWM - PSoC Creator 1.0, [C:\PSoC\Ex1_LED. with_PWM\Ex1_LED with PWM.cydsniTopDesign\TopDesign-cysch]
Fils

Edt Vew Debug Project Buld Took Window Help

3.3.1.2
1.

15 TopDesign.cysch
[P Ex1_LED_with_Pw cydw
1123 Header Flles

253 Source Fiies

“[n] deviceh

& e

B2/ 200@ 7]

[synsay | sjuauodwol | 24no;

B ASHd@aR s aBX (96 iRy 2@ L b ~ DPEDS1-Kei Generic -

 Microsoft Sans Serif - 10 = A-d-S- 0y d Hl.ﬁa#Jn‘!‘i‘_lﬁlv@&é o
Workspace Ex1_LED_with_PWM'

£l Pa] Project "Ex1_LED_with Py

[output

Placing and Configuring the PWM

4 Cypress Componert Catalog
=38 Analog

& &y ADC
[#] Deka Sigma ADC [+1.30]
[ SR ADC
2 g Ampliiers
[#] Inverting PGA [v1.10]
(] Opamp
%] PGA[1.20]
(&) Tia[110]
0] Anslog Mus [v1.20]
%] Andlog Mux Sequencer [v1.2

2] Andlog Virtual Mus
o] Comparator [+1.10]

2 @ DAC

[#] Curent DAC 18] [v1.21

Drag-and-drop the PWM component (Component Catalog — Digital — Functions — PWM) to-

workspace.

Double click the PWM_1 component in the schematic to open the configuration window.
Configure the PWM in this manner:

Configure Tab
Name: PWM_1
Resolution: 8-Bit

Period: 100
CMP Value 1: 50

a
a
a
a
a

Figure 3-92. PWM Component Configuration

PWM Mode: One Output

CMP Value Type 1: Less or Equal

Configure 'PWM

Mame: ‘ Pvhd_1

" Configure | advanced | Built_-in_| 4Pp
period | ¥100 0 #4100 15|
plum
Resoluion: & 3Bt ) 16-Bit
P/M Mode: | One Output v
Peiiod: Period = UNKNOWN SOUBCE FREQ
CMPYalug1: |50 : T
CMP Type 1: v
o | [

102

Advanced Tab

a Enable Mode: Hardware Only

a Interrupt On Terminal Count Event: Select
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For more information about what the parameters mean, click the Data Sheet button in the config-

uration window.

3.3.1.3 Placing and Configuring Digital Output Pin Hardware

1. Drag-and-drop the Digital Output Pin component (Component Catalog — Ports and Pins —

Digital Output Pin).

2. Double click the Pin_1 component in the schematic to open the configuration window.
3. Configure the digital output pin:

Type Tab
a Name: LED1

o Select Digital Output Check box
o Select HW Connection Check box

Figure 3-93. LED1 Component Configuration

Configure ‘cy_pins'

[ Digital Input

I amne: LED1 i
/" Pins | Mapping | Reset | Built-n 4k
Humber of Pins: |1 | XHEx & |8 E
[l Firs] Type ] ‘General | I Cuti:ut.
B LED1 D [ &nalog Freview:

Digital Output
Hw Connection
] Duput Enable

[ Bidirectional

General Tab
o Drive Mode: Strong Drive
o Leave remaining parameters as default
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Figure 3-94. Pins - LED1 Component Configuration

Configure ‘cy_pins' |‘E”z|
MName:  [LEDT |
" Pins "Il\ﬂaDDil;g.:'/ Reset | Built-in | 4k

Mumber of Fins: |1 | X H e+ 3|
iy " Type  General | 1o | output |

| v{"ﬁiﬁg Drive Mode Initial State:

Strong Dirive w | | Law [0] “ |

tinimum Supply Yoltage:

]

Fin

For more information about what the parameters mean, click the Data Sheet button in the
configuration window.

3.3.14 Placing and Configuring the Software Digital Output Pin

1. Drag-and-drop the Digital Output Pin component (Component Catalog — Ports and Pins —
Digital Output Pin).
2. Double click the Pin_1 component in the schematic to open the configuration window.
3. Configure the digital output pin:
Type Tab
a Name: LED2
o Select Digital Output Check box (Note all other check boxes are not selected).

Figure 3-95. LED2 Component Configuration

:' _-=. a0 -' ot =clie

Name:  [LED2 |
" Pins | -Maapi.ng | Reset | Buitdn qp
Hurnber of Pins: |1 | X E* | B 2
flLBins] Type ] ‘General | Input ’Output |
& [Esam ] Analog Preview:

[ Digital Irput : m
Diigital O utput
[] Hw Connection
] Ouput Enable

[ Bidirectional

0k ] [ Apply J ’ Cancel
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General Tab
o Drive Mode: Strong Drive
o Leave remaining parameters as default

Figure 3-96. Pins - LED2 Component Configuration

Configure ‘cy_pins

I ame: LED2 I
" Pins |" Mapping | Reset | Buil-in 4k
Mumber of Pins: |1 | X+ &8 2
[Al Firs] © Type +" General I Oukput

B LED2_0 Dirive Mode Initial 5 tate:
[5tiong Drive

| Low [D] i \fi

Minimurmn Supply Yoltage:

C o [ e J[ o

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

3.3.1.5 Connecting the Components Together

1.

Using the Wire Tool °l., connect pwm (in the PWM component) to hardware connection point of
LED1.

. Connect a Logic High component (Component Catalog — Digital — Logic — Logic High) to

the enable on the PWM

Connect a Logic Low component (Component Catalog — Digital —» Logic — Logic Low) to the
reset on the PWM

. Connect a Clock component (Component Catalog — System — Clock) to the clock on the

PWM.

Double click the Clock_1 component to configure.
Configure the clock:

Configure Clock Tab

o Name: Clock_1

o Source: ILO (1.000 kHz)

o Select Divider and set the value as 10

0 Leave remaining parameters as default
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Figure 3-97. Clock Component Configuration

Configure ‘cy_clock’

Mame: | Clock_1 |

/" Configure Clock | Advanced | Built-in qp

Clock Type: (30 Mew () Existing

Source: |ILD {3000 kioz) v

Specify: O Frequency -
@ Divider [10 -

Summary

APl Generated: ‘es
Uses Clock Tree Resource: Yed

Source Clock Info
Name: |LO
Enabled: “es
Frequency: 1.000 kHz
Accuracy: =20

T =

7. When complete the schematic looks similar to Figure 3-98.
Figure 3-98. Connected Components
PWM_1

PWM
enable

(]
pwmip— o] LED1 +{o] LED2

Clock_1
—>clock
LT (g }reset interrupt

B-hit

i

3.3.1.6 Configuring the Pins

1. From the Workspace Explorer, double click the Ex1_LED_with_PWM.cydwr file (see
Figure 3-99 on page 106).

2. Click the Pins tab.

3. Select pin P1[6] for LED1.

4. Select pin P1[7] for LED2.

Figure 3-99. Pin Assignments

kspace Explorer (1 praject)

Start Page Exl_LED_...WM.cydwr ﬁ] TopDesign.cysch

Workspace Ex1_LED_with_ FwM' (1 ' glos Hane iy
E Project 'E:.:1_LED_wilh_F'WM :o; E LEBL | P116]
g -
R c ) LED with Pt codvr JB) 3l LD | EL ]
I Header Files A |- -
I Source Files 2 N =. % =
K - =24
=2 - CYBCINREAN-MD
£ . A-TEFP
- -
m el
£ o
ul ol
\ﬁ Pins !I @ Clocks ;;; Inkerrupts E,'E oA | % System |’=:_-'| Directives
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3.3.1.7 Creating the main.c File

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C38_main_Ex1.c file,
which can be found within the attachments feature of this PDF document.

Notes

m To access the embedded attachments feature in the PDF document, click on the paper clip icon
located in the lower left corner of the Adobe Reader application.

m Use the PSoC 3 family processor module file CY8C38_main_Ex1.c to repalce the main.c content
for PSoC 5 CY8C55 family processor module.

#include <device.h>

#define MS DELAY 167u /* For delay, about 167ms */

/*******************************************************************************

* Function Name: main
ER S B B I I I I I I e I i I I b i e b b b b b b b b b b b b b b b b b b b b b b b b b b b S b b b b b b b ab b b e

*

Summary:

The main function initializes the PWM and starts the PWM clock which will
blink LED1 at about once a second. Then the main loop is entered which
delays enough for LED2 to blink at a quicker rate than LEDI.

Parameters:
void

*
*
*
*
*
*
*
*
* Return:
*  void
*
*******************************************************************************/
void main (void)
{

uint8 ledState = 0x00; /* Initially set LED2 to off */

Clock 1 Enable(); /* Start the clock */
PWM 1 Start(); /* Enable PWM */

/* Following loop does software blinking of LED2 connected to P1.7 */
while (1)
{

CyDelay (MS_DELAY) ; /* Have software loop blink control */

ledState "= 0x01lu; /* Toggle LED2 setting between low and high */
LED2 Write(ledState); /* Set LED2 */

/* [] END OF FILE */

3. From the Build menu, select Build Ex1_LED_with_PWM.

4. PSoC Creator builds the project and displays the comments in the Output dialog box. When you
see the message "Build Succeeded" the build is complete.
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Configuring and Programming the PSoC Development Board

1.
2.
3.

Disconnect the power to the board.
Configure the DVK SW3 to 3.3V.

Configure the following on the PSoC Development Board's prototyping area using the included
jumper wires

o P1[6] to LED1
a P1[7]to LED2
Apply power to the board.

Use PSoC Creator as described in Programming My First PSoC 3 Project on page 23 or
Programming My First PSoC 5 Project on page 27 to program the device.

After programming the device, press the Reset button on the PSoC Development Board. The
PWM causes the LED1 to blink at approximately 1 Hz due to PSoC Creator's PWM component
and LED2 blinks at a faster rate using a software timing loop to toggle the LED.

Save and close the project.
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Sample Projects
ADC to LCD Project
This project demonstrates the Delta Sigma ADC by measuring the voltage of the potentiometer on
the board and displays the result on the Character LCD of the PSoC Development Board.
The ADC is clocked by the internal clock of 3 MHz and the sampling rate is set to 10,000 sps. Con-
nect the voltage potentiometer (labeled "VR" on the PSoC Development Board) to the ADC input
(programmed to PO[7] for this example). The program reads the ADC result and prints it to the LCD.
The instructions that follow assume that you have completed My First PSoC 3 / PSoC 5 Project and
therefore have a basic understanding of the PSoC Creator software environment.
This example project uses these components:
m Delta Sigma ADC (Component Catalog — Analog —» ADC — Delta Sigma ADC)
m Character LCD (Component Catalog — Display — Character LCD)
m Analog Pin (Component Catalog — Ports and Pins — Analog Pin)
Creating ADC to LCD Project
1. Open PSoC Creator.
2. Create a new project by clicking Create New Project in the Start Page of PSoC Creator.
3. In the New Project window, select the Empty PSoC3 Design template for a PSoC 3 design, or
Empty PSoC5 Design template for a PSoC 5 design and Name the project Ex2_ADC_to_LCD.
4. In Location, type the path where you want to save the project, or click D and navigate to the
appropriate directory.
5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file
within PSoC Creator.
Placing and Configuring Delta Sigma ADC

1. Drag and drop the Delta Sigma ADC component (Component Catalog —» Analog - ADC —
Delta Sigma ADC)

2. Double click the ADC_DelSig_1 component in the schematic to open the configuration window.

3. Configure the Delta Sigma ADC in this manner:
Configure Tab

Name: ADC_DelSig_1

Power: Medium Power

Conversion Mode: Continuous

Resolution: 8

Conversion Rate: 10000

Input Range: Vssa to Vdda (Single Ended)

Input Buffer Gain: 1

Reference: Internal Vref

Clock Source: Internal

Start of Conversion: Software

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

g o o o o o o o g oo
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Figure 3-100. ADC Component Configuration

Configure "ADC_DelSig'

Name:  |ADC_DelSig_1 |

" Configure [ Buit-in 4 b
Modes Start af Conversion b
lawrar M edium Power A4 (®) Software
ContinLous - O Hardware

Conversion Mode

Resalution 8 h Clack Source

Conversion Rate 10000 > | 5PS ) Internal
Clock Frequency  |150.000 kHz ) Extemal

|nput
Input Fiangs | Vssa to Vdda (Single Ended) v
Feference
Input Buffer G ain 1 w |

Yoltage Reference  |1.0240 = | Walts [vdda) ;

3.3.2.3 Placing and Configuring an Analog Pin

1. Drag-and-drop the analog pin component (Component Catalog — Ports and Pins — Analog
Pin).

2. Double click on the Pin_1 component in the schematic to open the configuration window.

3. Configure the analog pin in this manner:
Type Tab
o Name: POT
o Select Analog check box only
For more information about what the parameters mean, click the Data Sheet button in the
configuration window.

Figure 3-101. Analog Pin Component Configuration

Configure ‘cy_pins’

Mame: rF'DT !
" Pins | Mapping | Reset | Buik-in ar
Murnber of Pins: |1 | X X+ 4|8 2
(4l Pins] Type ] ‘General |
B Farn Analog Previewn:
[1 Digital Input =
> —I
[] Digital Dutput

[ Bidirectional
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General Tab
o Drive Mode: High Impedance Analog
o Leave remaining parameters as default

Figure 3-102. Select High Impedance Analog Drive Mode

Configure ‘cy_pins

I arne: _F'EIT
/" Pins | Mapping | Reset | Built-in 4 I
Mumber of Pins: |1 (X 2+ 4|3 2
i el 7 ) cencrol | gt ¥ oot
& POTA Drive Made Iritial State:

v [Lowm &
Minimurmn Supply Yoltage:

3.3.24 Placing and Configuring Character LCD

1. Drag-and-drop the Character LCD component (Component Catalog — Display — Character
LCD)

2. Double click the LCD_Char_1 component in the schematic to open the configuration window.

3. Configure the Character LCD:
o Name: LCD_Char_1
o LCD Custom Character Set: None
o Include ASCII to Number Conversion Routines: Check box
For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.
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Figure 3-103. Configure LCD_Char_1

Configure ‘CharLCD"

Mame:  |LCD_Chear_1 |

~"General | Built-in | 1Pk

Parameters Custom Character Editor

LD Custom Character Set
@ MNone

O Vertical Bargraph
O Horizontal Bargraph
O User Defined

Include Mumber to ASC
Conversion Routines

3.3.2.5 Connecting the Components Together
1. When complete, the schematic looks like Figure 3-104.

Figure 3-104. Connected Components

ADC DelSig 1
ADC DelSig

LCD_Char 1
Character LCD

POT 1]

3.3.2.6 Configuring the Pins
1. From the Workspace Explorer, double click the Ex2 ADC to LCD.cydwr file.
2. Click the Pins tab.
3. Select pins P2[6:0] for LCD_Char_1.
4. Select pin PO[7] for POT.

Figure 3-105. Pins Assignments

kspace Explorer (1 project) s x| Start Page ]/TopDesign.cysch ]/main.c " Ex2_ADC_to_LCD.cydwr
» Hi Alas Name Pn
‘wiorkspace 'Ex2_ADC_to_LCD' (1 Proj Hi

E Project 'Ex2_ADC_to LCD'[C
=+ Header Files
|n] device.h
EHD Source Files
- c] main.c
|- Ex2_ADC_to_LCD.cydwr |
iér TopDesign.cysch

VFFFFFTTRFrFI  sfFFFFFFFFT ALCD_ Char 1:LCDPort) [6:0] | P2[6:0]

[34n0
i
i8]
EE
/gl

PaT rO[7]

syusuodwos

T EED |
| (ﬁ Pins \D Clocks }\;’f Interrupts }\E,'E DMa }\9 System }\é Directives
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Creating the main.c File

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C38_main_Ex2.c file,
which can be found within the attachments feature of this PDF document.

Notes

m To access the embedded attachments feature in the PDF document, click on the paper clip icon
located in the lower left corner of the Adobe Reader application.

m Use the PSoC 3 family processor module file CY8C38_main_Ex2.c to repalce the main.c content
for PSoC 5 CY8C55 family processor module.

#include <device.h>

/* LCD specific */

#define ROW 0 0 /* LCD row 0 */
#define COLUMN 0 0 /* LCD column 0 */
#define COLUMN_ 9 9 /* LCD column 9 */

#define COLUMN 10 10 /* LCD column 10 */
#define COLUMN 11 11 /* LCD column 11 */
/* For clearing Tens and Hundreds place */
#define CLEAR TENS HUNDREDS " "

/* For clearing Hundreds place */

#define CLEAR HUNDREDS " "

void UpdateDisplay(uintl6é voltageRawCount) ;

/*******************************************************************************

* Function Name: main
ER S B B I I I I I I I I i I b b e b b I e I b b b b b b b b b b b b b b b b b b b db b b b S b b b b b b b ab db b g

*

Summary:
The main function initializes both the ADC and LCD, starts and waits for an
ADC conversion, then it displays the raw counts to the LCD.

*

*

*

*

* Parameters:
*  wvoid

*

* Return:

*
*
*

void

******************************************************************************/

void main ()
{

uintl6 voltageRawCount;

ADC DelSig 1 Start(); /* Configure and power up ADC */
LCD Char 1 Start(); /* Initialize and clear the LCD */

LCD_Char 1 Position(ROW_0,COLUMN 0); /* Move the cursor to Row 0 Column 0 */

/* Print Label for the pot voltage raw count */
LCD Char 1 PrintString("V Count: ");

ADC DelSig 1 startConvert(); /* Force ADC to initiate a conversion */
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while (1)

{
/* Wait for end of conversion */
ADC DelSig 1 IsEndConversion(ADC DelSig 1 WAIT FOR RESULT) ;
voltageRawCount = ADC DelSig 1 GetResultl6(); /* Get converted result */

/* Set range limit */
if (voltageRawCount > O0x7FFF)
{

voltageRawCount = 0;

}

else

{

/* Continue on */

UpdateDisplay (voltageRawCount); /* Print result on LCD */

/*******************************************************************************

* Function Name: UpdateDisplay

KR AR R A A A AR A A A A A A A A A A R A A A A A A A AR A A A AR A A A A AR AR A AR A AR AR A AR A AR A AR AR A AR A A A A AR AR A AR A Ak, K

*

*
*
*
*
*
*
*
*
*
*
*

Summary:

Print voltage raw count result to the LCD. Clears some characters if
necessary.

Parameters:

voltageRawCount: The voltage raw counts being received from the ADC

Return:

void

*****k*************************************************************************/

void UpdateDisplay (uintl6 voltageRawCount)

{

/* Move the cursor to Row 0, Column 9 */
LCD Char 1 Position(ROW 0,COLUMN 9);
LCD Char 1 PrintNumber (voltageRawCount); /* Print the result */

if (voltageRawCount < 10)
{
/* Move the cursor to Row 0, Column 10 */
LCD Char 1 Position(ROW 0,COLUMN 10);
LCD Char 1 PrintString(CLEAR TENS HUNDREDS); /* Clear last characters */
}
else if (voltageRawCount < 100)
{
/* Move the cursor to Row 0, Column 11 */
LCD Char 1 Position(ROW 0,COLUMN 11);
LCD Char 1 PrintString(CLEAR HUNDREDS); /* Clear last characters */
}
else
{

/* Continue on */
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/* [] END OF FILE */

3. From the Build menu, select Build Ex2_ADC_to_LCD. PSoC Creator builds the project and dis-
plays the comments in the Output dialog box. When you see the message "Build Succeeded"
the build is complete.

3.3.2.8 Configuring and Programming the PSoC Development Board

1. Disconnect power to the board.

2. Configure the DVK SW3 to 3.3V.

3. Using the jumper wires included, configure the PSoC Development Board's prototyping.
o PO[7]to VR

4. Verify that VR_PWR (J11) is jumpered to ON.

5. Apply power to the board.

6. Use PSoC Creator as described in Programming My First PSoC 3 Project on page 23 or
Programming My First PSoC 5 Project on page 27 to program the device.

7. After programming the device, press the Reset button on the PSoC Development Board to see
the output of the ADC displayed on the LCD. Turning the potentiometer results in the LCD value
changing.

Note The ADC output values may not reach full range due to potentiometer and ADC limitations.
ADC values may fluctuate several counts due to system noise, and if the potentiometer voltage is
at the edge of an ADC count.

8. Save and close the project.
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ADC to UART with DAC

This project demonstrates sine wave generation by using an 8-bit DAC and DMA. The sine wave
period is based on the current value of the ADC value of the potentiometer.

The firmware reads the voltage output by the DVK board potentiometer and displays the raw counts
on the DVK board character LCD display similarly to that shown in the previous project. An 8-bit
DAC outputs a table generated sine wave to an LED using DMA at a frequency proportional to the
ADC count. A 9600 BAUD 8N1 UART outputs the current ADC count as ASCII formatted into a
hexadecimal number.

The instructions below assume that you have completed My First PSoC Project and ADC to LCD
Project and therefore have a basic understanding of the PSoC Creator software environment.
This example project uses the following components:

Delta Sigma ADC (Component Catalog — Analog —» ADC — Delta Sigma ADC)
Voltage DAC (Component Catalog — Analog —- DAC — Voltage DAC)

Opamp (Component Catalog — Analog — Amplifiers — Opamp)

DMA (Component Catalog —» System — DMA)

Character LCD (Component Catalog — Display — Character LCD)

UART (Component Catalog - Communications — UART)

Analog Pin (Component Catalog — Ports and Pins — Analog Pin)

Digital Output Pin (Component Catalog — Ports and Pins — Digital Output Pin)

Clock (Component Catalog — System — Clock)

Logic Low (Component Catalog — Digital —» Logic — Logic Low)

Creating ADC to UART with DAC Project

1. Open PSoC Creator.
2. Create a new project by clicking Create New Project in the Start Page of PSoC Creator.

3. In the New Project window, select the Empty PSoC3 Design template for a PSoC 3 design, or
Empty PSoC5 Design template for a PSoC 5 design and Name the project
Ex3_ADC_to_UART_with_DAC.

4. In Location, type the path where you want to save the project, or click E| and navigate to the
appropriate directory.

5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file
within PSoC Creator.

Placing and Configuring Delta Sigma ADC
1. Drag-and-drop the Delta Sigma ADC component (Component Catalog — Analog — ADC —
Delta Sigma ADC)
2. Double click the ADC_DelSig_1 component in the schematic to open the configuration window.
3. Configure the Delta Sigma ADC in this manner:
Configure Tab
a Name: ADC_DelSig_1
Power: Medium Power

a Conversion Mode: Continuous
a Resolution: 8
a Conversion Rate: 10000
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o Input Range: Vssa to Vdda (Single Ended)
a Input Buffer Gain: 1
o Reference: Internal Vref
o Clock Source: Internal
o Start of Conversion: Software

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

Figure 3-106. Delta Sigma ADC Component Configuration

Configure "ADC_DelSig"

[WELER ADC_DelSig_1
" Configure [ Built-in 4 b
Modes Start of Conversion 5
Power | Medium Power v (&) Software
Conversion Mode | Bontinuous b © Hardware
Fesolution 2 b Clock Source
Corwersion Rate {10000 *|5pPs & Intemal
Clock Frequency  |E0.000 kHz ) Extemnal
Input
Input Range | %ssa to Wdda [Single Ended) i
Reference
Input Buffer Gain 1 -
Woltage Reference  |1.0240 + |Wals [vdda) .

3.3.3.3 Placing and Configuring an Analog Pin

1. Drag-and-drop the Analog Pin component (Component Catalog — Ports and Pins — Analog
Pin)

2. Double click the Pin_1 component in the schematic to open the configuration window.

3. Configure the analog pin:
Type Tab
o Name: POT
o Select Analog check box only
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Figure 3-107. POT Component Configuration

Configure ‘cy_pins’

M armne: _F'DT I
_/"Pins | Mapping | Reset | Built-in ab
Mumber of Pins: |1 | X 5+ 4|8 =
Bl m' General | abpi
& Poro Analog Freview:
|:| Diigital |nput | | =
[ Digital Dutput
[] Bidirectional

General Tab
o Drive Mode: High Impedance Analog
o Leave remaining parameters as default

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

Placing and Configuring Character LCD

1.

Drag-and-drop the Character LCD component (Component Catalog — Display — Character
LCD)

Double click the LCD_Char_1 component in the schematic to open the configuration window.
Configure the Character LCD:

a Name: LCD_Char_1

a LCD Custom Character Set: None

a Include ASCII to Number Conversion Routines: Check box

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.
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Figure 3-108. Character LCD Component Configuration

Configure ‘CharlCD*

I arne: :.I:E[-)_Ehar_‘l I

" General | Built-in 4 B

Parameters

LCD Custom Character Set
® Mone

O Wertical Bargraph
O Horizantal Bargraph
O User Defined

Include Number to ASCI
Corwversion Routines

Placing and Configuring Voltage DAC

Sample Projects

1. Drag-and-drop the Voltage DAC component (Component Catalog — Analog —» DAC — Voltage

DAC)

2. Double click the VDAC8_1 component in the schematic to open the configuration window.

3. Configure the VDAC:

Basic Tab
Name: VDACS8 1
Data_Source: CPU or DMA (Data Bus)
Initial_Value: 100
Strobe_Mode: Register Write
VDAC_Range: 0 - 4.080V (16mV/bit)
VDAC_Speed: Low Speed

a o o o o oo

For more information about what the parameters mean, click the Data Sheet button in the config-

uration window.
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Figure 3-109. Voltage DAC Component Configuration

Configure ‘¥DACS'

Name:  [VDACS 1 |

~Basic | Bultin | 4b
Parameter Type alue

Data_Source | WDACE DataSowrceTppe | CPU or DMA [Data Busg)

Stiobe_Mode | WDACE StobetodeType | Register wite

|
Iritial Value | uintd 100 |
|
|

YDAC Range | YDACS RangeType 0 - 40800 [16mY bit)

YDA _Speed | WDACH SpesdTupe | Low Speed |

Parameter [nformation

o 1w [ cew ]

3.3.3.6 Placing and Configuring Opamp
1. Drag-and-drop the Opamp component (Component Catalog — Analog — Amplifiers —
Opamp)
2. Double click the Opamp_1 component in the schematic to open the configuration window.
3. Configure the Opamp:
Basic Tab
a Name: Opamp_1
a Mode: Follower
o Power: High Power

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

Figure 3-110. Opamp Component Configuration

Configure ‘OpAmp*

Mame: | Opamp_1 |

S Basic|’ Bilt-in qp
Parameter Type Value

Mode | ABUModeT ypes | Fallower |

Pawer ABUPowerTypes | High Power

Paramneter [nformation

o [ o
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3.3.3.7 Placing and Configuring Analog Pin

1. Drag-and-drop the analog pin component (Component Catalog — Ports and Pins — Analog
Pin)

2. Double click the Pin_1 component in the schematic to open the configuration window.

3. Configure the analog pin:
Type Tab
o Name: LED
o Select Analog check box only

Figure 3-111. LED Component Configuration

Configure ‘cy_pins’

I ame: I:ED !
~" Pins | Mapping | Reset | Buit-in qd b
Number of Pins: |1 % =+ & |8 2
— Type ] General | Input | Outpu
B LED. 0 Analog Presiew:
[ Digital Input || =
[ Digital Output
[] Bidirectional

I (] 4 ] [ Apply ] l Cancel

General Tab
o Drive Mode: High Impedance Analog
o Leave remaining parameters as default

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.
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Figure 3-112. LED Component Configuration

Configure ‘cy_pins’
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Placing and Configuring UART
1. Drag-and-drop the UART component (Component Catalog - Communications — UART)
2. Doubile click the UART_1 component in the schematic to open the configuration window.
3. Configure the UART:
Configure Tab
a Name: UART _1
a Mode: TxOnly
o Bits per second: 9600
a Leave the remaining parameters to default

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

3.3.3.8

Figure 3-113. UART Component Configuration

Configure ‘UART

Marmne: |U.QFE T i

122

" Configure | Advanced | Buit-in 4P
tode:

) Full UART [T + R ) R Only
() Half Duplex () T Only

Bits per second: | 9600 b |

Data bits: !_8 b |

Parity: ! Maone i !

Stop bitz: | 1 LV |

Flzw Cantral |N ohe e |

Cancel
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Placing and Configuring Digital Output Pin

Sample Projects

1. Drag-and-drop the Digital Output Pin component (Component Catalog — Ports and Pins —

Digital Output Pin)

2. Double click the Pin_1 component in the schematic to open the configuration window.

3. Configure the digital output pin:
Type Tab
o Name: TX_OUT
o Select Digital Output Check box
o Select HW Connection Check box

Figure 3-114. TX_OUT Component Configuration

Configure ‘cy_pins'

Name: | T _OUT |

"Pins | Mapping | Resst | Buitin S
Murmbet of Pins: |1 | b @ + & | & i
o _/m' General | Inpot | Output
- nalog TEVIBW,
E T _outo e =

[ Digital Input A

Digital Output
Hw Connection
[] Ouput Enable

[ Bidirectional

General Tab
a Under Drive Mode: Strong Drive
o Leave remaining parameters as default

Figure 3-115. Pins - TX_OUT Component Configuration

Configure ‘cy_pins' E|E|
Name: | T _OUT |
/" Pins |” Mapping | Reset | Buit-n 4 I

Murnber of Pins: I-l __| X+ ¥ |8 Z
Al Fins] | Type) General | Iput | output
& TX_ouT0 Diive Mode Initial State:

|Str0ng Dirive VJ |Low [ vl

Minimum Supply Yoltage:

—— ]
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For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

3.3.3.10 Placing and Configuring DMA

1. Drag-and-drop the DMA component (Component Catalog — System — DMA)
2. Doubile click the DMA_1 component in the schematic to open the configuration window.
3. Configure the DMA:
Basic Tab
a Name: DMA_1
o Hw_request_enabled: true
a Leave the remaining parameters to default
For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

Figure 3-116. DMA Component Configuration

Configure ‘cy_dma’

Name:  |DMA_T |

Basic | Built-in | 4 b
Farameter Type Walue

hw_request_enabled boal | tue

hu_termination_enabled  bool .false

nurm_tds : uintg | 0

Farameter [nfarmation

3.3.3.11  Connecting the Components Together
1. Connect a Logic Low component (Component Catalog — Digital - Logic — Logic Low) to the
reset of the UART
2. Connect a Clock component (Component Catalog — System — Clock) to the drq of the DMA.
Double click the Clock component to configure.
4. Configure the clock:
Configure Clock Tab
a Name: Clock 1
7 Source: IMO (3.000 MHz)
o Desired Frequency: 3 MHz
o Leave remaining parameters set to their default values

w
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Figure 3-117. Clock Component Configuration

Configure ‘cy._clock®

M arne: | Clock_1 I
" Configure Clock |* Advanced | Built-in 4 b
Clock Type: (30 Mew ) Exizting
Saurce: [IMD 2 000 Astiz) v|

Specify: (%) Frequency 3 IIMHE \;_|
() Divider

Summary
APl Generated: ‘Yes
Uges Clock Tree Resource: Yes

Source Clock Info
Hame: MO
Enabled: ‘Yes
Frequency: 3.000 MHz
Accuracy: +1

(o [ wm J[ ow

5. Using the Wire Tool L., connect tx (in the UART component) to HW connection of the TX_OUT
digital output pin (TX_OUT).

6. Using the Wire Tool °1., connect VDAC8 (VDACS8_1) to Opamp (Opamp_1).

7. Using the Wire Tool L., connect POT to ADC_DelSig (ADC_DelSig_1).

8. Right click the LED analog pin, select the Shape menu option and then Flip Horizontal. This
allows the LED pin to line up with the Opamp output.

9. When complete the schematic looks like Figure 3-118.

Figure 3-118. Connected Components

LCD_Char_1
Character LCD

ADC_DelSig_1 VDACS 1

ADC_DelSig Bk 3 VDACS8 Opamp 1

rore— 1 Qesmp
< Clock: 1[JiL- \ |VDAC> +> :

eoc|—

(o] LED

&-bit

UART 1
UART

tx|—-+-[0] TX_OUT
tx_interruptf-

tx_enq

[0 }{reset

3.3.3.12  Configuring the Pins

1. From the Workspace Explorer, double click the Ex3_ADC _to UART_with_DAC.cydwr file.
2. Click the Pins tab.

3. Select pins P2[6:0] for LCD_Char_1

4. Select pin PO[7] for POT
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5. Select pin P1[6] for LED
6. Select pin P1[2] for TX_OUT

Figure 3-119. Pin Assignments

Alias Mame Fin

LED Pl[s]
T 00T D1[z]

SLCD_Char 1:LCDPorth [6:0] | PZ[&:50]

£ <) %) ¢

POT PO[7]

Creating the main.c File

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C38 main_Ex3.c file,
which can be found within the attachments feature of this PDF document.

Notes

m To access the embedded attachments feature in the PDF document, click on the paper clip icon
located in the lower left corner of the Adobe Reader application.

m Use the PSoC 3 family processor module file CY8C38 _main_Ex3.c to repalce the main.c content
for PSoC 5 CY8C55 family processor module.

#include <device.h>

/* LCD specific */

#define ROW O 0 /* LCD row 0 */
#define COLUMN 0 0 /* LCD column 0 */
#define COLUMN_ 9 9 /* LCD column 9 */

#define COLUMN 10 10 /* LCD column 10 */
#define COLUMN 11 11 /* LCD column 11 */
/* For clearing Tens and Hundreds place */
#define CLEAR TENS HUNDREDS " "
/* For clearing Hundreds place */
#define CLEAR HUNDREDS " "

/* DMA specific */
#define REQUEST PER BURST 1 /* One request per burst */

#define BURST BYTE COUNT 1 /* Bursts are one byte each */
/* Upper 16-bits of the source address are zero */
#define SOURCE_ADDRESS 0

/* Upper 16-bits of the destination address are zero */
#define DESTINATION ADDRESS 0

void UpdateDisplay(uintl6 * voltageRawCount);
void TxHex (uintlé voltageRawCount) ;

/* Table of voltage values for DMA to send to the DAC. These values range

* between 0x3D and Ox9F because these are the two points where the LED

* is not visible and where the LED is saturated */
const uint8 voltageWavel[] =

{
Ox6D, Ox6F, 0x71, 0x73, 0x75, 0x77, 0x79, 0x7B, 0x7D, O0x7F, 0Ox81, 0x83, 0x85,
0x87, 0x89, 0x8B, 0x8D, 0x8F, 0x91, 0x93, 0x95, 0x97, 0x99, 0x9B, 0x9C, 0x9D, 0x9D,
0x9E,
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0x9E, 0x9F, 0x9F, 0x9F, 0x9E, O0x9E, 0x9E, 0x9C, 0x9C, 0x9B, 0x99, 0x97, 0x95, 0x93,
0x91,

0x8F, 0x8D, 0x8B, 0x89, 0x87, 0x85, 0x83, 0x81l, 0x7F, 0x7D, 0x7B, 0x79, 0x77,
0x75, 0x73, 0x71, Ox6F, 0Ox6D, 0x6B, 0x69, 0x67, 0x65, 0x63, 0x6l, Ox5F, 0x5D,
0x5B, 0x59, 0x57, 0x55, 0x53, 0x51, Ox4F, 0x4D, Ox4B, 0x49, 0x47, 0x45, 0x43,
Ox41, 0x40, 0x40, O0x3F, O0x3F, 0x3D, 0x3D, 0x3D, 0x3D, 0x3D, 0x3D, O0x3F, 0x41,
0x43, 0x45, 0x47, 0x49, 0x4B, O0x4D, 0x4F, 0x51,

0x53, 0x55, 0x57, 0x59, 0x5B, 0x5D, 0x5F, 0x61, 0x63, 0x65, 0x67, 0x69, 0x6B

}i

/*******************************************************************************
* Function Name: main
Ahkhk kA Ak kA Ak kA Ak hk kA hkhk kA Ak hk ok hkhhk ko hk Ak ko hk Ak h ok hk Ak ko kA hk ko hk kA ko hkhkhkhkhkhkhkdhkhkhkhAhkhkhkkhkrhhkkhkkxhk k%

*

* Summary:

* The main function initializes the ADC, LCD, VDAC, Analog Buffer, and UART.
* It also initializes DMA by allocating/configuring a DMA channel and

* Transaction Descriptor and also copies the voltage table address to the DAC
* address. In the main loop, it starts and waits for an ADC conversion, then
* it displays the ADC raw count to the LCD, transmits the raw count serially,
* and sets the DMA clock divider proportional to the raw count.

*

* Parameters:

*  wvoid

*

* Return:

*  wvoid

*

*

******************************************************************************/

void main ()

{
uintl6 voltageRawCount;
uint8 myChannel;
uint8 myTd;

ADC DelSig 1 Start(); /* Configure and power up ADC */
LCD_Char 1 Start(); /* Initialize and clear the LCD */

VDAC8 1 Start(); /* Initializes VDAC8 with default values */
Opamp 1 Start(); /* Enables Opamp and sets power level */
UART 1 Start(); /* Enable UART */

CyDmacConfigure () ; /* Set DMA configuration register */

/* Allocate and initialize a DMA channel to be used by the caller

* PSoC 3 */

#if (CYDEV CHIP DIE EXPECT == CYDEV CHIP DIE LEOPARD)

myChannel = DMA 1 DmalInitialize (BURST BYTE COUNT,

REQUEST PER BURST,
SOURCE_ADDRESS,
DESTINATION ADDRESS) ;

fendif

/* PSoC 5 */
#1if (CYDEV_CHIP DIE EXPECT == CYDEV CHIP DIE PANTHER)
myChannel = DMA 1 DmalInitialize (BURST BYTE COUNT,
REQUEST PER BURST,
(uintl6) ((uint32)voltageWave >> 16),
(uintl6) (VDAC8 1 viDAC8 D >> 16));
#endif
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/* Allocate a Transaction Descriptor (TD) from the free list */
myTd = CyDmaTdAllocate();

/* Move the LCD cursor to Row 0, Column 0 */
LCD Char 1 Position(ROW 0O, COLUMN O0);

/* Print Label for the pot voltage raw count */
LCD Char 1 PrintString("V Count: ");

CyDmaTdSetConfiguration (myTd, sizeof (voltageWave),
myTd, TD_INC SRC_ADR ); /* Configure the TD */

/* Copy address of voltageWave to address of DAC. Set the lower 16-bits of
* the source and destination addresses for this TD
* PSoC 3 */
#if (CYDEV_CHIP DIE EXPECT == CYDEV _CHIP DIE LEOPARD)
CyDmaTdSetAddress (myTd,
(uintl6) (voltageWave),
(uintl16)VDAC8 1 viDAC8 D);
fendif

/* PSoC 5 */
#if (CYDEV_CHIP DIE EXPECT == CYDEV_CHIP DIE PANTHER)
CyDmaTdSetAddress (myTd,
(uintl16) ((uint32)voltageWave),
(uintl16)VDAC8 1 viDAC8 D);
#endif

/* Associate TD with channel */
CyDmaChSetInitialTd (myChannel, myTd) ;

/* Enable DMA channel */
CyDmaChEnable (myChannel, 1);

/* Clock will make burst requests to the DMAC */
Clock 1 Start();

ADC DelSig 1 StartConvert(); /* Force ADC to initiate a conversion */

while (1)

{
/* Wait for end of conversion */
ADC DelSig 1 IsEndConversion(ADC DelSig 1 WAIT FOR RESULT);
voltageRawCount = ADC DelSig 1 GetResultlé6(); /* Get converted result */

/* Set range limit */
if (voltageRawCount > O0x7FFF)
{

voltageRawCount = 0;

}

else

{

/* Continue on */

UpdateDisplay (&voltageRawCount); /* Print the result to LCD */
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TxHex (voltageRawCount); /* Transmit result to UART */

/*
* The LED blinking frequency is dependent on the Voltage raw count.
* With a 3MHz clock, the lowest divider (for raw count of 0) should be
* 1000 to blink at a significantly fast pace. The highest value is
* about 52,200 (for a raw count of 256) to blink at a significantly
* slow pace. The following equation is necessary to make the adjusted
* clock frequency (with the updated divider) linear with the ADC
* output.
*/

Clock 1 SetDivider ((((uint32)voltageRawCount * 1000) / \

(261 - (uint32)voltageRawCount)) + 1000);

/**k******k***********************************************************************

*

Function Name: UpdateDisplay

Khkhkhkhhhhhhhhkhhkhhkh kb Ak A A A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak dhkdhkdhkhkhkhhkhrhkhkhkhhhhhkhkh k%

*

*
*
*
*
*
*
*
*
*
*
*
*

Summary:
Print voltage raw count result to the LCD. Clears some characters if
necessary. The voltageRawCount parameter is also updated for use in other
functions.

Parameters:
voltageRawCount: Voltage raw count from ADC

Return:
void

******************************************************************************/

void UpdateDisplay (uintlé * voltageRawCount)

{

/* Move the cursor to Row 0, Column 9 */
LCD Char 1 Position(ROW 0, COLUMN 09);
LCD_Char 1 PrintNumber (voltageRawCount([0]); /* Print the result */

if (voltageRawCount[0] < 10)
{
/* Move the cursor to Row 0, Column 10 */
LCD Char 1 Position(ROW_0,COLUMN 10);
LCD_Char 1 PrintString(CLEAR TENS HUNDREDS); /* Clear last characters */
}
else if (voltageRawCount[0] < 100)
{
/* Move the cursor to Row 0, Column 11 */
LCD Char 1 Position(ROW_0,COLUMN 11);
LCD _Char 1 PrintString (CLEAR HUNDREDS); /* Clear last characters */
}
else

{

/* Continue on */

/*******************************************************************************

*
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Summary:
Convert voltage raw count to hex value and TX via UART.

*
*
*
*
* Parameters:

* voltageRawCount: The voltage raw counts being received from the ADC
*

*

*

*

*

Return:
void

***********************************k*******************************************/

void TxHex (uintlé6 voltageRawCount)

{
static char8 const hex[16] = "0123456789ABCDEF";

/* TX converted MSnibble */

UART 1 PutChar (hex[ (voltageRawCount>>12) &0xF]) ;

/* TX converted second nibble */

UART 1 PutChar (hex[ (voltageRawCount>>8) &0xF]) ;

/* TX converted third nibble */

UART 1 PutChar (hex[ (voltageRawCount>>4) &0xF]) ;

/* TX converted LSnibble */

UART 1 PutChar (hex[voltageRawCount&0xF]) ;

UART_ 1 PutString("h\r"); /* h for hexadecimal and carriage return */

/* [] END OF FILE */

3. From the Build menu, select Build Ex3_ADC_to_UART_with_DAC. PSoC Creator builds the
project and displays the comments in the Output dialog box. When you see the message "Build
Succeeded" the build is complete.

Configuring and Programming the PSoC Development Board

1. Disconnect power to the board.

2. Configure the DVK SW3 to 3.3V.

3. Using the jumper wires included, configure the PSoC Development Board's prototyping area to:
o PO[7]to VR

a0 P1[2]to TX

o P1[6] to LED1

Verify that VR_PWR (J11) is jumpered to ON.

Verify that RS232_PWR (J10) is jumpered to ON.

Connect a serial cable from the PSoC Development Board to a PC.

Apply power to the board.

Install a terminal application such as TeraTerm or HyperTerminal with these setup parameters:
o Baud Rate: 9600

Data: 8-bit

Parity: none

Stop: 1-bit

Flow Control: none

© N o o

[ I R
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Figure 3-120. HyperTerminal Settings

Port Settings
Bits per second: | 3600 v
Diata bits: |8 v
Parity: | Mone v
Stop bits: |1 L
Flove contral: | |EEEE v
Festore Defaults
[ u] l [ Cancel ] [ Apply ]

9. Use PSoC Creator as described in Programming My First PSoC 3 Project on page 23 or
Programming My First PSoC 5 Project on page 27 to program the device.

10.After programming the device, press the Reset button on the PSoC Development Board to see
the output of the ADC displayed on the LCD and in the terminal application. LED1 is a sine wave
output whose period is based on the ADC. Turning the potentiometer results in the LCD and
observed terminal value change.

Notes

o The Variable Resistor (VR) operates at a full range of voltages from 0 to VDD. The ADC input
voltage for this project is limited to 0 - 2.048V. This means that the VR reaches the maximum
input voltage of 2.048V, with a count of 256, before the VR is fully turned.

o The ADC output values may not reach full range due to potentiometer and ADC limitations.
ADC values may fluctuate several counts due to system noise, and if the potentiometer volt-
age is at the edge of an ADC count.

11.Save and close the project.

CYB8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C 131



Sample Projects

3.3.4

3.3.4.1

3.3.4.2

132

USB HID

=

=4 CYPRESS

PERFORM

This project demonstrates a simple HID keyboard. The firmware begins enabling global interrupts,
setting up the button (SW), and initializing USB for 3V operation. The firmware, after allowing the
HID device to enumerate, continuously checks for a button press to see if it needs to send the
keyboard key sequences for the Cypress website. When you press the button, LED1 also toggles.

Creating USB HID Project
1. Open PSoC Creator.

2. Create a new project by clicking on Create New Project in the Start Page of PSoC Creator.

3. In the New Project window, select the Empty PSoC3 Design template for a PSoC 3 design, or
Empty PSoC5 Design template for a PSoC 5 design and Name the project Ex4_USB_HID.

4. In Location, type the path where you want to save the project, or click D and navigate to the

appropriate directory.

5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file

within PSoC Creator.

Placing and Configuring USBFS

1. Drag-and-drop a USBFS component from the Components Catalog - Communication —

USBFS to the workspace.
2. Double click the USBFS_1

component.

3. Select the HID Descriptor tab.

Figure 3-121. USBFS Component Configuration

Configure ‘USBFS

Marme: USBFS_1

= 5 H|B8

I J' HID Report Descriptars

Device Descriptor | String Descriptor .~ HID Descriptor ] advanced | Builk-in | 4 B

RIX]

| SGHID Items List

USAGE_PAGE
USAGE_MINIMUM
LISAGE_MaxIMUM b

Item ¥alue {USAGE)

Undefined

Foirter 0x1

Mouse 0x02

Jaystick, 0x04

Game Pad 0x05 v

4. Click & to import a report.

5. Browse the Kit CD and open the XML descriptor file, USB_HID Example.xml.
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Figure 3-122. HID Descriptor Configuration

Configure ‘USBFS*

Name:  |[USBFS_I |

Device Descriptor [ String Descriptor ~° HID Descriptor ] advanced | Built-in | 4 [
& 5 H B | GRHID Items List Add

25 COLLECTION 4101 A | JusaGE -~
USAGE_PAGE 0507 | |USAGE_PAGE =

LISAGE MINIMUM 19, | | U2AGE_MINIMUM

- USAGE_M&XIMUM v
USAGE_MaxIMUM 2t
LOGICAL MINIMUM 1
LOGICAL M&xIMUM - | pam value (END_COLLECTION  CO 00)
REPORT SIZE 7501
REPORT_COUNT 95
INPUT 8102
REPORT_COUNT 95
REPORT_SIZE 7508
INPUT 8101 2

o I [ o

6. Select the String Descriptor tab.
Figure 3-123. String Descriptor Configuration

Configure "USBFS

Name:  [USBF5_t |

Device Descriptor .~ Skring Descriptor ] HID Descriptor |~ Advanced | Builtin | 4 B

= " String Descriptors %] add String |
LANGID
A Shing "Cypress Sen|  Yalug
A Shing "PSaC Dewvel -
I " Special Strings |F'SDE Developrment Kit |
< | >

[ Inchude Sedial Mumber 5 tring
[ Inchude M5 05 Sting Dezcriptar

.

7. Select String Descriptors in the left window.

8. Click Add String.

9. Click Add String a second time to add a total of two strings.

10.Click the String that shows up at the top in the left window.

11. Type Cypress Semiconductor in the Value field.

12.Click the String that shows up at the bottom in the left window.

13.Type PSoC Development Kit in the Value field.

14.Ensure Include Serial Number String and Include MS OS String Descriptor check boxes are
unchecked.

15.Select the Device Descriptor tab.
16.Select Device Descriptor
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17.Set the Product ID to F11E.
18.Set the Manufacturing String to Cypress Semiconductor.
19.Set the Product String to PSoC Development Kit.

Figure 3-124. Alternating Setting Configuration

Configure ‘USBFS*

Name:  |USBFS_1 |

Device Descriptor ] String Descriptor | HID Descriptor | Adwvanced © Buit-in | 4 P

=3 _J' Descriptar Root B3 | Add Configuration |
i8l Configuration Descriptar Device Attributes —
e )
= .‘ﬂ _Lr]terface Desc:npt_or Vendar ID O |4B4 =
= .‘ﬂ Alternate Setting 0
{80l HID Class Des| Product ID 0= [F11E e
18 Endpoint Desc .
Device Release (I
Device Class Defined in Interfac
Device Subclass
Manufacturing String
| 3 Froduct String PSoC Developme  w r

I |

Data Sheet

20.Select Configuration Descriptor.
21.Set Device Power to Self Powered.
22.Set Max Power to 100 mA.

Figure 3-125. Configuration Descriptor Configuration

Configure ‘USBFS

Name:  |[USBFS_1 |

Device Descriptor ] String Descriptor - HID Descriptor | Adwvanced - Builk-in | < [

B | _J' D escriptar Rook
=] E Device Descriptor
= 3 Configuration Descriptor
= 3 Interface Descriptor
= 3 Alternate Setting 0

{8 HID Class Des
{e Endpoint Desc

|

E | 2 add Interface

Configuration Attibutes
Configuratian string

I ax Pawver [md)

Device Power

100 e

-

Self Powered R

Femate ‘W akeup Disabled w
aK I l Apply ] l Cancel

23.Select Alternate Setting 0.
24 Set Class to HID.
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Figure 3-126. Interface Descriptor Configuration

Configure ‘USBFS*

Name:  |[USBFS_I |

Device Descriptor | String Descriptor | HID Descriptor | Adwanced | Buil-in | 4
= | Descriptor B oot %] | Add Endpaint |
= E Device Descriptor
= 3 Carfiguration Descriptor Interface Attibutes
= 3 Interface Descriptor
= 3 Alternate Setting 0
i@ HID Class Des
a Endpoint Desc

Interface String

Interface Mumnber
Alternate Settings
Clazz HID

Subclass Mo subclazs

5 | &

) )
I <[ < <

25.Select HID Class Descriptor.

26.Set HID Report to Keyboard w/LED Feature Report.
27.Select Endpoint Descriptor.

28.Set Direction to IN and Transfer Type to INT.

Placing and Configuring Software Digital Input Pin

Sample Projects

1. Drag-and-drop a Digital Input Pin component (Component Catalog — Ports and Pins —

Digital Input Pin)

2. Configure in this manner.
Type Tab
o Name: Button

o Select Digital Input check box (Note all other check boxes are not selected)

Figure 3-127. SW Digital Input Pin Configuration

Configure ‘cy_pins’

T |Butt0n |
~" Pins | Mapping I~ Resst - Buil-in 4 B
Number of Pins: |1 PR S S
84l Fins] Type | General | Input
B Button_0 [] Analog Preview:

Digital Input | |
[ Hw Cannection -
[ Digital Output

[ eidirectional
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General Tab

o Drive Mode: Resistive Pull up

a Initial State: Low (0)

o Leave remaining parameters as default

Figure 3-128. Pins - SW Digital Input Pin Configuration

Configure ‘cy_pins’

Name: |Butt0n |
" Pins | Mapping | Resst | Built-in qp
Mumber of Pins: |1 | X H+ |5 E
[&ll Fins] Type " General ] Input
[ Buron_0 Drive Mode Initial State:

|F|esistive Full Up v| |L0w () v|

Iinimurm Supply Yoltage:

3. Click OK.
3.3.4.4 Placing and Configuring LED

1. Drag-and-drop a Digital Output Pin component (Component Catalog — Ports and Pins —
Digital Output Pin)
2. Configure in this manner:
Type Tab
o Name: LED
a Select Digital Output check box (Note all other check boxes are not selected)
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Figure 3-129. LED Component Configuration

Configure ‘cy_pins'

I ame: |LED |
~" Pins | Mapping I~ Reset - Buil-in 4 b
Number of Pins: |1 | XE+ | i
[l Fir=] Type ] General Output
& LEDD [] Analog Prewview:

[ Digital Input N | |

Digital Output
] Hw Connection
[ Ouput Enable

[ Bidirectional

General Tab
o Drive Mode: Strong Drive
0 Leave remaining parameters as default

Figure 3-130. Pins - LED Component Configuration

Configure ‘cy_pins’

M ame: |LED |
/" Pins | Mapping ~ Resst | Buil-in q B
Mumbet of Pins: |1 | X HE+ ¥
[l Fins] Type,” General Output
B] LED_O Drive Mode Initial State:

|Slrong Dirive b | |L0w (]} ~ |

Minimurn Supply Voltage:

Sample Projects

3. From the Workspace Explorer, open the Ex4_USB_HID.cydwr window and select the Clocks

tab.
4. Double click the IMO block and set:
a Osc: 24.000 MHz
Select Clock Doubler.

Set Desired: to 48 MHz for the PLL clock
Enable the USB clock.
Set the ILO clock to 100 kHz

© ® N v
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Figure 3-131. Configure the System Clocks

Configure System Clocks

b
vy
| Master Clack
[PLL_OUT 48.000 MHa) vl
() Fieg (& Divider
[ |
Bus Clock.
) 1 kHz !
O 33kHz UMOs2-22000MHz v O Fren (&) Divider
(&) 100kHz [ Divide by 2
v
IMO ILO  XTAL3ZkH= HTAL PLL_COUT MASTEE_CLE EBUS_CLE
[ oK ] [ Cancel ]

10.Click OK.

3.3.4.5 Configuring the Pins

1. From the Workspace Explorer, double click the Ex4 USB_HID.cywrk file.
2. Click the Pins tab.
3. Select and assign the pins in this manner

a Assign USBFS_dp to P15[6]

o Assign USBFS_dm to P15[7]

a Assign LED to P1[6]

a Assign Button to P1[5]

Figure 3-132. Pin Assignments

Alias Mame Pin

dp | WUSBFS_l:dph | PLS[6]

drn SUSBFS_1:-dmh | PLE[7]

Button F1l[5]

LED Pl[E]

3.3.4.6 Creating the main.c File

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C38 main_Ex4.c file,
which can be found within the attachments feature of this PDF document.

Notes

m To access the embedded attachments feature in the PDF document, click on the paper clip icon
located in the lower left corner of the Adobe Reader application.
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m Use the PSoC 3 family processor module file CY8C38_main_Ex4.c to repalce the main.c content
for PSoC 5 CY8C55 family processor module.

#include "device.h"

/* Keyboard scan codes */
#define WINDOWS LEFT MODIFIER 0x80u /* This is the left windows key */

#define LETTER R 0x15u
#define CARRIAGE RETURN 0x28u
#define KEY RELEASE 0x00u

/* For button setup */
#define SET BUTTON 0x01u

/* USB related */

#define KEYBOARD ENDPOINT 0x01u
#define KEYBOARD DEVICE 0x00u
#define KEYBOARD DATA SIZE 0x08u
#define KEY DATA INDEX 0x02u

#define MODIFIER KEY DATA INDEX 0x00u

/* MACRO for button detection */
#define IS BUTTON PRESSED (!Button Read())

static uint8 ButtonEventDetected (void) ;

static void SendKey(uint8 key);

static void StartWindowsRun (void); /* Open Windows Run App */
static void GetAckLoadEp (uint8 * keyboardData) ;

/*‘k‘k**********************‘k**************************************‘k*‘k**********‘k*

* Function Name: main
ER S B I I I I I I e I i I I b b e b b I e b b b b b b b b b b I b b b b b b b b b b b b b b b b Ib b b b ab b b e

*

* Summary:

* The main function starts out enabling global interrupts, setting up the

* button (SW1l), then initializing USB for 5V operation. Then allows the HID

* device to enumerate, and loads the keyboard enpoint to allow an ack to be

* sent before sending the first keyboard data. Then it continuously checks for
* USB plug-and-play and a button press to see if the keyboard data needs sent.
*

* Parameters:

*  wvoid

*

* Return:

*  void

*

*

******************************************************************************/

void main ()
{

uint8 ledState = 0; /* Set initial LED state to off */
uint8 1i;

/* Data array for the keyboard device endpoint */
uint8 keyboardbatal] = { O, 0, O, 0, O, 0, 0, O };

/* Keyboard scan codes for the cypress website ("www.cypress.com<cr>") */

uint8 cypressWebsiteCharSequence[] = { Ox1lA, O0x1lA, OxlA, 0x37, 0x06, 0x1C,
0x13, 0x15, 0x08, Oxl6, Oxle6, 0x37,
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0x06, 0x12, 0x10, 0x28 };
CYGlobalIntEnable; /* Enable global interrupts */
Button Write (SET BUTTON); /* Set port pin for button (SWl) */

/* Start USBFS operation using keyboard device (0) and with 5V operation */
USBFS 1 Start (KEYBOARD DEVICE, USBFS 1 5V OPERATION) ;

while (!USBFS 1 bGetConfiguration()); /* Wait for Device to enumerate */

/* Enumeration is completed load keyboard endpoint to set up ACK for first
key */
USBFS 1 LoadInEP (KEYBOARD ENDPOINT, keyboardData, KEYBOARD DATA SIZE);

while (1)
{
if (ButtonEventDetected())

{
ledState *= 0x01lu; /* Set/clear (toggle) the LED port pin */
LED Write(ledState); /* Toggle LED */

StartWindowsRun () ; /* Open Windows Run App */

/* Send the cypress website key sequence */
for (i = 0; 1 < sizeof (cypressWebsiteCharSequence); i++)
{

SendKey (cypressWebsiteCharSequence[i]) ;

}

else

{

/* Continue on */

/******************‘k************************************************************
* Function Name: ButtonEventDetected

BRI R R I e b S S b S b e S b I S 2b I S S R b S b b S S b S b b 2 b S b S b 2 b S S S b e S b b Sh b S Sb S b Sb b S 2b b S Sb S b I 2b b S 2
*

Summary:

Check to see if the button is pressed.

Parameters:
void

*
*
*
*
*
*
* Return:

* TRUE: button pressed

* FALSE: button not pressed
*
*

*******‘k*‘k‘k*‘k*‘k*‘k***************************‘k*‘k*‘k**‘k*****‘k********************/
static uint8 ButtonEventDetected (void)

{
if (!IS BUTTON PRESSED)

{
return FALSE;
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else

{

/* Continue on */

CyDelay (50); /* Debounce mechanical switch for ~50msec */

if (IS _BUTTON PRESSED)

{
/* Wait for the button to be released */
while(IS_BUTTON_PRESSED);
return TRUE;

}

else

{

/* Continue on */

return FALSE;

/*******************************************************************************
* Function Name: SendKey

Ak hkkh kA hkhkhkhhkhkhhkhAhhkhhhkhhkhkhhrhhkhkhhhkhhkhrhhhkhhhhkhhhrhkhkdhhhkhhkhhkhkhkhhhkkhdhrhkkhkkhkhrhrhkhkhkrhkhkkhhhhkhkx*x
*

Summary:

Sends keyboard key.

Parameters:
key: Keyboard scan code.

*
*
*
*
*
*
* Return:
*  void

*

*

******************************************************************************/

static void SendKey (uint8 key)

{
/* Data array for the keyboard device endpoint */
uint8 keyboardbDatal] = { O, 0, O, 0, 0O, O, 0, O };

keyboardData [KEY DATA INDEX] = key; /* Send key-down data, make */
GetAckLoadEp (keyboardData); /* Send USB keyboard data */

keyboardData[KEY DATA INDEX] = KEY RELEASE; /* Send key-up data, break */
GetAckLoadEp (keyboardData); /* Send USB keyboard data */

/*******************************************************************************
* Function Name: StartWindowsRun
Ak hkhkhkhhkhkhkdhhhkhhhkhhk kb dhhkrhk bk kb bk h bk h bk bk hkhhkhk bk hhk bk kb hkhhk kb hhkhkhkhkhkhkhk kb hkhkhkhkrhkhkhkhkhkhhhkhkhkrkkhx

*

* Summary:

* Sends the Windows Run command by sending Windows Modifier and 'r' (while
* the Windows modifier key is in a down state) and then releasing both keys.
*

* Parameters:

*  wvoid

*
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* Return:
*  void
*

*******************************************************************************/

static void StartWindowsRun (void)

{
/* Data array for the keyboard device endpoint */
uint8 keyboardbatal] = { 0, O, 0, 0O, 0, O, 0, O };

/* Send Windows modifier key-down data, modifier make */
keyboardData [MODIFIER KEY DATA INDEX] = WINDOWS LEFT MODIFIER;
GetAckLoadEp (keyboardData); /* Send USB keyboard data */

/* While Windows modifier key is down send r key, r make */
keyboardData[KEY_DATA_INDEX] = LETTER R;
GetAckLoadEp (keyboardData); /* Send USB keyboard data */

/* Send up keys for both Windows modifier key and r key */
keyboardData[KEY DATA INDEX] = KEY RELEASE; /* r break */
keyboardData [MODIFIER KEY DATA INDEX] = KEY RELEASE; /* Windows modifier break

*/

GetAckLoadEp (keyboardData); /* Send USB keyboard data */
CyDelay (500); /* Delay about 0.5 seconds to allow Run window to pop-up */
}

/*******************************************************************************

* Function Name: GetAckLoadEp
LR R R e S b S S b I b S b b S 2b I S S R I b b b S S b S b I 2 b b b e S b Sb b S S S b e Sh b b Sb b S db S b 2b b b 2b b S Sb S db S 2b b S 2

*
Summary:
It first confirms that an Acknowledge transaction occurred on the keyboard
endpoint. Once the ACK is confirmed, the endpoint is enabled and loaded.

*
*
*
*
* Parameters:

* keyboardData: Data array for the keyboard device endpoint
*

*

*

*

*

Return:
void

******************************************************************************/

static void GetAckLoadEp (uint8 * keyboardData)

{

/* Wait for ACK before loading data */
While(!USBFS_I_bGetEPACkState(KEYBOARD_ENDPOINT));
/* ACK has occurred, load the endpoint */
USBFS 1 LoadInEP (KEYBOARD ENDPOINT, keyboardData, KEYBOARD DATA SIZE);

/* []1 END OF FILE */
3. From the Build menu, select Build Ex4_USB_HID. PSoC Creator builds the project and displays

the comments in the Output dialog box. When you see the message "Build Succeeded" the build
is complete.
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3.3.4.7 Configuring and Programming the PSoC Development Board

Note Due to the nature of the PSoC Development Board, powering the system from USB 'VBUS'
could potentially reset other USB devices on the same hub. Refer to Appendix A, section titled
Setting a 3.3V Supply from VBUS on page 174.

1.
2.
3.

Disconnect the power to the board.

Configure the DVK SW3 to 3.3V.

Configure the DVK breadboard using the jumper wires.

o P1[5] to SW1

o P1[6] to LED1

Connect the USB cable to the PC and to the USB port (J9)
Reapply power to the board.

Use PSoC Creator as described in section Programming My First PSoC 3 Project on page 23 or
Programming My First PSoC 5 Project on page 27 to program the device.

After programming the device, press Reset.

When button SW1 is pressed, the Windows Run window opens and the keyboard key sequence
for the Cypress website is sent to open the Cypress website. When you press the button, LED1
also toggles.

Save and close the project.
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CapSense

This project demonstrates CapSense. The firmware begins by initializing the LCD and CapSense
components. In the main loop it scans the two buttons for activity. If there is a signal from either or
both buttons, the corresponding LED lights up.

Creating CapSense Project

1. Open PSoC Creator.
2. Create a new project by clicking Create New Project in the Start Page of PSoC Creator.

3. In the New Project window, select the Empty PSoC3 Design template for a PSoC 3 design, or
Empty PSoC5 Design template for a PSoC 5 design and name the project Ex5_CapSense.

4. In Location, type the path where you want to save the project, or click [:| and navigate to the
appropriate directory.

5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file
within PSoC Creator.

Placing and Configuring CapSense
1. Drag-and-drop a CapSense component from the Component Catalog — CapSense —
CapSense to the workspace.
2. Double click the CapSense_1 component
3. Configure CapSense in this manner:
General Tab
a Name: CapSense_1
o Select IDAC sourcing
o Leave remaining parameters to default

Figure 3-133. CapSense Component Configuration

Marme: CapSenze_1

" General | Clock Source | Buttons | Sliders | Towch Pads | Matrix Buttons | P4 b
Configuration

®) Senal ) Parallel Synchronized ) Parallel &synchronous

CapSenze Method

(#) |DAL zourcing

() IDAL sinking

() IDAC disable, use external Rb
PRS Maone “

Shield Electrode

Count g

[ORYE! 1.024
O Vdac

4. Select the Buttons tab.
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Figure 3-134. Buttons - CapSense Component Configuration

Configure ‘CapSense’

I arne: | CapSenze_1 |

General | Clock Source /" Buttons ] Sliders | Tauch Pads | Matrix 1

Button Mame
B1

B2

-

[ [rata Sheet l [ ak. l Apply

5. Type these names for button one, B1 and button two, B2 in the Button Name field.

Figure 3-135. B1 Button Configuration

Configure ‘CapSense’

M ame: | CapSensze_1 |

General |~ Clock Source /" Buttons ] Sliders | Touch Pads © Matrix < #

Button Mame

B2

B Filters Configuration

Averaging Filter for Raw Data Dizabled
First Order IR Filter for Raw Data Cizabled
Jitter Filker for Raw Data Cisabled
Median Filter for Raw D ata Cizabled
B Misc
Cebounce 5
Hysteresis b
El Thresholds
Firger Threshold 20
Moise Threshold 10

[ Data Sheet l [ QK. l Apply

Select the Sliders tab.

Enter Position for the Slider Name.
Select Linear for Type.

. Enter 5 for Number of Elements.
0.Enter 80 for Resolution.

= © ©o N
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Figure 3-136. Slider Configuration

Configure ‘CapSense’

Marmne: CapSenze_1 |

General | Clock Source | Buttons ~” Sliders ] Touch Pads | Matrix 4 F

Slider Mame Tupe Elgnr;';i[tsof Fiezalution Diplexing
3 Linear w |6 a0 O
* v O

Poszition

E Filters Configuration

Avweraging Filter for Position Disabled
Averaging Filter for Baw Data Disabled
First Order IR Filter for Position Dizabled
First Order IR Filter for Raw Data Dizabled
Jitter Filker for Pozition Dizabled
Jitter Filter for Raw Data Dizabled
Median Filker for Position Dizabled
Median Filter for Raw Data Dizabled
El Thresholds
Finger Threshaold 20
Moise Threshold 10

[ Data Sheet H oK | ly

11.Select the Clock Source tab.

=7 Cypress

PERFORM

12.Select UDB from the Prescaler drop down list. This enables the Prescaler Period in Scan Slots

tab.
Figure 3-137. Clock Source Tab

Configure ‘CapSense’

Mame: | CapSenze_1 |

eneral ” Clock Source | Buttons | Sliders | Touch Pads |~ Matri 1

Prescaler |UDB vl

EPS_CLK  [BUS_CLK : 24 MHz v|

PreScaler

Hardware TG-bit
counter

ScanSpeed

CPS_CLK

SAMPCLE

[ Data Sheet H oK ] Apply

13.Select the Scan Slots tab using the right arrow.
Figure 3-138. Click Right Arrow

Configure ‘CapSense’

Marme: | CapSenze_1

General »* Clock Source | Buttons |~ Sliders - Touch Pads | Matrix Bu
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14.Configure button BTN_B1 in the Scan Slots tab in this manner.
o Select the Custom Check Box

Prescaler Period: 12

Resolution: 10 bits

IDAC Range: 2

Connect Inactive Sensors: Ground

Scan Speed: Normal

IDAC Setting: 255

Figure 3-139. Scan Slots Configuration

a o o o a o

Configure ‘CapSense’

Mame: CapSenze_1 |

akrix Buttons Proximity Sensors GENErc Sensors Scan Slots ] Built-in |4 »

Scan | Associated
Order  Terminal(z)

4 0 BTH_B1

1 BTH_B2
2 LS_Position_e0
3 LS_Position_g1
BTN_E1 (3]
CapSense Method: C5D Cugtom
Prescaler Connect
Period e Inactive Sensors Ground b
Resolution |10 bits | Scan Speed Mormal v
IDAC range | 2 w | IDAC Setting prlatat

[ [rata Sheet l [ ak. l Apply

15.Configure BTN_B2 similar to BTN_B1.

16.Click OK.

17.Configure slider terminals LS_Position_e0 through LS_Position_e4 in the Scan Slots tab:
Select Custom

Prescaler Period: 12

Resolution: 10 bits

IDAC Range: 3

Connect Inactive Sensors: Ground

Scan Speed: Normal

IDAC Setting: 60

o o o o o o
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Figure 3-140. Scan Slots Slider Terminals Configuration

Configure ‘CapSense’

Marmne: CapSenze_1

atrix Buttons Proximity Sensors

Generic Sensars

Scan Slots [ Buit-in (4 ¥

Scan
Order

b 2

3
4
5

Associated
Terminallz]

LS_Position_e1
L5_Poszition_e2
LS_Poszition_e3

L5_Pasition_el

CapSense Method: C5D

Prescaler
Period ik

Connect
Inactive Sensors

Reszolution |10 bits | ScanSpeed

IDAC range IDAC Setting

l D ata Sheet ] [ aK I

Custam

Mormal ~

B0

Apply

Cancel

Placing and Configuring Character LCD

=

=y CYPRESS

PERFORM

1. Drag-and-drop a Character LCD component from the Component Catalog — Display —

Character LCD to the workspace.

Double click the LCD_Char_1 component.

Set the parameter LCD Custom Character Set to Horizontal Bargraph.
Select Include ASCII to Number Conversion Routines.

Click OK

ok wN

Figure 3-141. Horizontal Bargraph Configuration

Configure ‘CharLCD"

Mame:  |LCD_Chear_1 |

" General | Buil-in 1Pk

Parameters Cusztomn Character Editor

LD Custom Character Set
O MNone

O Vertical Bargraph
(%) Horizontal Bargraph
O User Defined

LNl
[ 1 -

Include Murmber to ASCI
Conversion Routines
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1. Drag-and-drop two Digital Output Pin components from the Component Catalog to the work-

space.

2. Configure the two Digital Port components for LED1 and LED2.

Type Tab
a Name: LED1

o Select Digital Output check box (Note all other check boxes are not selected)

Figure 3-142. LED Configuration

Configure ‘cy_pins'

Name:  [LED1 |
~" Pins | Mapping I~ Reset - Buil-in 4 b
Number of Pins: |1 | XE+ | i
[Al Firs] Type ] General Output
& ILED1_0 [] Analog Prewview:

[ Digital Input N | |

Digital Output
] Hw Connection
[ Ouput Enable

[ Bidirectional

General Tab
o Drive Mode: Strong Drive
o Leave remaining parameters as default

Figure 3-143. Pins - LED Configuration

Configure ‘cy_pins'

Name:  |LED1 |
" Pins [ Mapping -~ Reset I Buil-in 4 I
Mumber of Pins: X H+ |5
[l Fins] | Type/ General | Output

& ILED1_0 Drive Mode Initial State:

|Str0ng Dirive b | |Low (] ' |

Minimurn Supply Yoltage:

3. Click OK.
4. Configure LED2 similar to LED1.
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1. From the Workspace Explorer, double click the Ex5_CapSesne.cywrk file.
2. Click the Pins tab
3. Select and assign the pins in this manner

a Cmod to P2[7] for CY8C38 Family Processor Module and Cmod to P15[5] for CY8C55 Family
Processor Module

I L L

B1 to PO[5]
B2 to PO[6]
Position_e0 to PO[0]
Position_e1 to PO[1]
Position_e2 to P0O[2]
Position_e3 to PO[3]
Position_e4 to PO[4]
LED1 to P1[6]
LED2 to P1[7]
LCD_Char_1 to P2[0] to P2[6] (Drag it to P2[0] and PSoC Creator assigns the pin correctly.)

Figure 3-144. Pin Assignment for CY8C38 Family Processor Module

Alias

sCmod
LS_Position_gsd
LS_Pasition_e3
LS_Position_e2
LS_Position_g1
LS_Position_g0
BTH_B2
BTN_B1

Name

\CapBense 1:shCED: cCmod,

\CapSense 1l:shCSD:cPorth [E]

\CapSense_l:sbCSD: cPorth [5]

\CapSenﬁe_l :sbC8D: cPorth [4]

\CapSense_l1:shCSD:cPorth [3]

\CapSense_l:shCSD:cPorch [2]

\CapSense_l:sbC3D:cPorxth [1]

\CapSense_l:shC3D: cPorth [0]

A\LCD_Char 1:LCDPorth [6:0]

LED1

LEDZ

Fin
PZ[(7]
PO[4]
PO[3]
PO[2]
PO[1]
PO[O]
PO[E]
PO[S]
PZ[6:0]
Plie]

PL[7]

Figure 3-145. Pin Assignment for CY8C55 Family Processor Module

Aliaz

LS_Puosition_ed
LS_Position_e3
LS_Puosition_e2
LS_Puosition_e1
LS_Puosition_e0
BTH_B2
BTH_E1

3Crmod

Mame

“Capfense 1:shCS8D:
. “CapSense 1:sbCED:
. ZCapZense 1:sbCED:
. “CapSense_1:shCED:
. Capfense 1:shCSD:
. “Capfense 1:shCS8D:
. “Capfense 1:sbCED:

‘\CapSense 1:sbCSD:
. 3LCD_ Char 1:LCDPeort’ [6:0]

LED1

LEDZ

cPorth [6]
cPort’ [E]
cPorth [4]
cPorth [3]
cPorch [E]
cPorth [1]
cPorth [0]

cCmody,

Fir

rO[4]
.PD[SI
.PD[ZI
.PD[l]
.PD[D]
.PD[SI
.PD[5]
.P15[5]

Pz[E:0]

PLl[E]

P1[7]
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3.3.5.6 Creating the main.c File

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C38_main_Ex5.c file,
which can be found within the attachments feature of this PDF document.

Notes

m To access the embedded attachments feature in the PDF document, click on the paper clip icon
located in the lower left corner of the Adobe Reader application.

m Use the PSoC 3 family processor module file CY8C38_main_Ex5.c to repalce the main.c content
for PSoC 5 CY8C55 family processor module.

#include <device.h>

/* LCD specific */

#define ROW 0 0 /* LCD row O */

#define ROW 1 1 /* LCD row 1 */

#define COLUMN 0 O /* LCD column 0 */

#define NUM CHARACTERS 16 /* Number of characters on LCD */

/* For clearing a row of the LCD*/
#define CLEAR ROW STR " "
/* Button 1 only string for row 0 of the LCD */

#define BUTTON 1 STR "Buttonl "
/* Button 2 only string for row 0 of the LCD */
#define BUTTON 2 STR " Button2"
/* Button 1 and 2 string for row 0 of the LCD */
#define BUTTON 1 2 STR "Buttonl Button2"

/* Default string for button row of the LCD */
#define DEFAULT ROW O STR "Touch Buttons "
/* Default string for slider row of the LCD */
#define DEFAULT ROW 1 STR "Touch The Slider"

/* LED specific */
#define LED ON 1 /* For setting LED pin high */
#define LED OFF 0 /* For setting LED pin low */

/* CapSense specific */
#define SLIDER RESOLUTION 80

extern const uint8 LCD Char 1 customFonts[];

void UpdateButtonState (uint8 slot 1, uint8 slot 2);
void UpdateSliderPosition (uint8 value);

/******‘k****‘k*‘k‘k*‘k‘k‘k****************************‘k*‘k****‘k************************
* Function Name: main
kA hkkh kA hkhhkhkhkhhk kA hkhkhkhk bk hkhk kA hAhkhhkhkhkhkhk kA hkhk kA hkhkhk kA hkhk kA bk hhkhkhkhhkhkhkhkhhkhkhkrhkhhkhkhkhkhkhkrhhkhkhhxhk*x*x

*

* Summary:

* The main function initializes CapSense and the LCD. Then it continuously
* scans all CapSense slots (slider slots and buttons), gets the state of the
* buttons and slider and updates the LCD with the current state.
*

*

*

*

Parameters:
void
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* Return:
*  void

152

*

*******************************************************************************/

void main ()

{

uint8 pos; /* Slider Position */
uint8 stateB 1; /* Buttonl State */
uint8 stateB 2; /* Button2 State */

CYGlobalIntEnable; /* Enable global interrupts */

/* LCD Initialization */
LCD Char 1 Start();
/* For Bargraph display on LCD */
LCD Char 1 LoadCustomFonts (LCD Char 1 customFonts) ;

/* CapSense Initialization */
CapSense 1 Start();
/* Initialize the baselines by scanning all slots and getting the initial
raw data values */
CapSense 1 CSHL InitializeAllBaselines();

while (1)

{

/* Scan each CapSense slot and update their raw data value */
CapSense 1 CSD ScanAllSlots();

/* Update baselines for each slot */

CapSense 1 CSHL UpdateAllBaselines();

/* Update state to active/inactive for each button slot */
stateB 1 = CapSense 1 CSHL CheckIsSlotActive (CapSense 1 SCANSLOT BTN B1);
stateB 2 = CapSense 1 CSHL CheckIsSlotActive (CapSense 1 SCANSLOT BTN B2);

/* Get Linear Slider Position */
pos = CapSense 1 CSHL GetCentroidPos (CapSense 1 CSHL LS POSITION) ;

/* Update LCD and LED's with current Button and Linear Slider states */
UpdateButtonState (stateB 1, stateB 2);

UpdateSliderPosition (pos) ;

}

}

/*******************************************************************************
* Function Name: UpdateButtonState
BRI R R e b S S b S b S b b S 2b I S S R I S b b S S b S b I 2 b S b e S b S SR S S S b e S b b Sh b S db S b Sb b b 2b b S Sb I Sb db S 2b b S 2

*

Summary:

Updates the LCD screen with the current button state by displaying which
button is being touched on row 0. LED's are also updated according to button
state.

slot 1: Button state for Bl
slot 2: Button state for B2

Return:

*

*

*

*

*

* Parameters:
*

*

*

*

*  void
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*******************************************************************************/

void UpdateButtonState (uint8 slot 1, uint8 slot 2)

{
LCD Char 1 Position(ROW_0,COLUMN O);

/* Check the state of the buttons and update the LCD and LEDs */
if (slot 1 && slot 2)

{

/* Display both Button strings on LCD if both button slots are active */
LCD Char 1 PrintString(BUTTON 1 2 STR);

/* Both LED's are on in this state */

LED1 Write (LED ON);

LED2 Write (LED_ON) ;

}

else if (slot 1 || slot 2)

{

if (slot 1)

{

/* Display Button 1 state on LCD and LED1 */
LCD Char 1 PrintString (BUTTON 1 STR);

LED1 Write (LED ON) ;

/* Button 2 is not active */

LED2 Write (LED OFF) ;

}

if (slot_2)

{

/* Display Button 2 state on LCD and LED2 */
LCD Char 1 PrintString(BUTTON 2 STR);

LED2 Write (LED ON) ;

/* Button 1 is not active */

LED1 Write (LED OFF) ;

}

}

else

{

/* Display default string on LCD and set LED's to off */
LCD Char 1 PrintString (DEFAULT ROW O STR);

/* Set both LED's off in this state */
LED1 Write (LED OFF) ;
LED2 Write (LED OFF);
}
}

/**k******k***********************************************************************

* Function Name: UpdateSliderPosition
hkhkhkkh kA hkhkhkhhkhhkhkhAhhhkhhhhkhkhAhhhhkhhhhhkhAhhhkhbhhhdhkhbhhkhkhAhhhkhhkhhkhkhkhhhkhhkhrhkhkhkhohkhkhkhkhrhrhkkhkhhhkh,x%x

*

Summary:
Updates the LCD screen with the current slider position by displaying the
horizontal bar graph.

*

*

*

*

* Parameters:
* wvalue: Centroid position from CapSense slider.
*

*

Return:
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*  void
*
*******************************************************************************/

void UpdateSliderPosition (uint8 wvalue)

{

/* The slider position is OxFF if there is no finger present on the slider */
if (value > SLIDER RESOLUTION)

{

/* Clear old slider position (2nd row of LCD) */

LCD Char 1 Position(ROW 1, COLUMN O0);

LCD Char 1 PrintString (DEFAULT ROW 1 STR);
}

else

{

/* Update the bar graph with the current finger position */

LCD Char 1 DrawHorizontalBG(ROW_1, COLUMN 0O, NUM CHARACTERS, value +1);
}

}

/* [] END OF FILE */

3. From the Build menu, select Build CapSense. PSoC Creator builds the project and displays the
comments in the Output dialog box. When you see the message "Build Succeeded" the build is
complete.

Configuring and Programming the PSoC Development Board

1. Disconnect power to the board.

2. Configure the DVK SW3 to 3.3V.

3. Using the jumper wires, configure the PSoC Development Board's prototyping area:
o P1[6] to LED1
o P1[7] to LED2

4. Use PSoC Creator as described in Programming My First PSoC 3 Project on page 23 or
Programming My First PSoC 5 Project on page 27 to program the device.

5. After programming the device, press Reset.

6. When running the project, an LED lights up when either CapSense button is pushed. If B1 (P0O[5])
is pushed it also displays “Button1” in the top row of the LCD display. Likewise, If B2 (P0O[6]) is
pushed it displays “Button2” in the top row of the LCD display. The bottom row of the LCD dis-
plays the Slider position with a Horizontal Bar graph.

7. Save and close the project.
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SAR ADC (PSoC 5 Only)

This project demonstrates sine wave generation by using an 8-bit DAC and DMA. The sine wave
period is based on the current value of the ADC value of the potentiometer.

The firmware reads the voltage output by the DVK board potentiometer and displays the raw counts
on the DVK board character LCD display similarly to that shown in the previous project. An 8-bit
DAC outputs a table generated sine wave to an LED using DMA at a frequency proportional to the
ADC count. A 9600 BAUD 8N1 UART outputs the current ADC count as ASCII formatted into a
hexadecimal number.

The instructions below assume that you have completed My First PSoC Project and ADC to LCD
Project and therefore have a basic understanding of the PSoC Creator software environment.
This example project uses the following components:

SAR ADC (Component Catalog —» Analog - ADC — SAR ADC)

Voltage DAC (Component Catalog — Analog — DAC — Voltage DAC)

Opamp (Component Catalog — Analog — Amplifiers — Opamp)

DMA (Component Catalog — System — DMA)

Character LCD (Component Catalog — Display — Character LCD)

UART (Component Catalog - Communications — UART)

Analog Pin (Component Catalog — Ports and Pins — Analog Pin)

Digital Output Pin (Component Catalog — Ports and Pins — Digital Output Pin)

Clock (Component Catalog — System — Clock)

Logic Low (Component Catalog — Digital — Logic — Logic Low)

Logic High (Component Catalog — Digital —» Logic — Logic High)

Creating ADC to UART with DAC Project

1. Open PSoC Creator.
2. Create a new project by clicking Create New Project in the Start Page of PSoC Creator.

3. In the New Project window, select the Empty PSoC5 Design template and Name the project
Ex6_SAR_to_UART_with_DAC.

4. In Location, type the path where you want to save the project, or click E| and navigate to the
appropriate directory.

5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file
within PSoC Creator.

Placing and Configuring SAR ADC

1. Drag-and-drop the SAR ADC component (Component Catalog — Analog —- ADC — SAR ADC)
2. Double click the ADC_SAR_1 component in the schematic to open the configuration window.
3. Configure the SAR ADC in this manner:
Configure Tab
Name: ADC_SAR 1
Power: High Power
Resolution: 12
Conversion Rate: 100000
Clock Frequency: 1800

[ e
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Input Range: Vssa to Vdda (Single Ended)
Reference: Internal Vref

Voltage Reference: 1.0240

o Sample Mode: Free Running

a Clock Source: Internal
For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

[ I R

Figure 3-146. SAR ADC Component Configuration

Configure ‘ADC_SAR’

Marmne:
/" Configure | Buil-in 4 b
Modes Sample Mode
Power | High Power A (%) Free Running
Resolution |12 v O Triggered
Conversion Rate | 100000 = sPs Clock Source
Clock Frequency [1800.000 kHz © Intemal
() Extemal
Ihput
Input Range “Wega toVdda [Single Ended) v
Reference

Woltage Reference  [1.0240 = | Valts [vdda)

3.3.6.3 Placing and Configuring an Analog Pin

1. Drag-and-drop the Analog Pin component (Component Catalog — Ports and Pins — Analog
Pin)

2. Doubile click the Pin_1 component in the schematic to open the configuration window.

3. Configure the analog pin:
Type Tab
7 Name: POT
o Select Analog check box only
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Figure 3-147. POT Component Configuration

Configure ‘cy_pins

I arne: _F'EIT I
_/m' Mapping | Reset | Buit-in 4 b
Mumber of Pins: |1 | X H + & | %
R _/m' General | Jbp
B Analog Pressigm:
D Digital lnput | | =
[ Digital Dutput
[] Bidirectional

General Tab
o Drive Mode: High Impedance Analog
o Leave remaining parameters as default

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

3.3.6.4 Placing and Configuring Character LCD

1. Drag-and-drop the Character LCD component (Component Catalog — Display — Character
LCD)

2. Double click the LCD_Char_1 component in the schematic to open the configuration window.
3. Configure the Character LCD:

o Name: LCD_Char_1

o LCD Custom Character Set: None

o Include ASCII to Number Conversion Routines: Check box

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.
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Figure 3-148. Character LCD Component Configuration

Configure ‘CharLCD"

Mame:  [LCD_Char_t |

" General | Built-in 1Pk

Parameters

LD Custom Character Set
& MNone

) Vertical Bargraph
2 Horizontal Bargraph
2 User Defined

Include Number to ASCII
Corversion Routines

3.3.6.5 Placing and Configuring Voltage DAC
1. Drag-and-drop the Voltage DAC component (Component Catalog —» Analog — DAC — Voltage
DAC)
2. Double click the VDAC8_1 component in the schematic to open the configuration window.
3. Configure the VDAC:
Basic Tab
Name: VDACS8 1
Data_Source: CPU or DMA (Data Bus)
Initial_Value: 100
Strobe_Mode: Register Write
VDAC_Range: 0 - 4.080V (16mV/bit)
VDAC_Speed: Low Speed

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

[ T R
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Figure 3-149. Voltage DAC Component Configuration

Configure "YDACS'

Name:  |[vDACS 1 |

" "Basic | Bultin | 4 b
Parameter Type Walue
Data_Source | WDACS DataSourceType | CPU or DA [Data Bus) |
Initial_* alue uintd 100 |
Strobe_Mode | WDACS StrobeModeTupe | Register Wiite |
YOALC Range | WDACS RangeTppe 0 - 4,080 [16m" /bit) |

YDA Speed | WDACH SpeedTupe | Low Speed |

Parameter Information

C o 1w [ ow ]

Placing and Configuring Opamp

Sample Projects

1. Drag-and-drop the Opamp component (Component Catalog — Analog —» Amplifiers —

Opamp)

2. Double click the Opamp_1 component in the schematic to open the configuration window.

3. Configure the Opamp:
Basic Tab
o Name: Opamp_1
a Mode: Follower
o Power: High Power

For more information about what the parameters mean, click the Data Sheet button in the config-

uration window.

Figure 3-150. Opamp Component Configuration

Configure ‘OpAmp’

M ame: | Opamp_1 |

~" Basic |’ Bilt-in q b
Parameter Type Walue

Mode | ABuftdodeTypes | Fallower |

Pawer ABufPowerTypes | High Power

Parameter Information

C o [ m [ o
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3.3.6.7 Placing and Configuring Analog Pin

1. Drag-and-drop the analog pin component (Component Catalog — Ports and Pins — Analog
Pin)

2. Double click the Pin_1 component in the schematic to open the configuration window.

3. Configure the analog pin:
Type Tab
a Name: LED
o Select Analog check box only

Figure 3-151. LED Component Configuration

Configure ‘cy_pins’

Mame: LED !
/"Pins | Mapping | Reset | Buitin T
Mumber of Pins: |1 |x =2+ % |8 2
a— Type ] General [ Input | outpu
P LeR0 Analog Presviei:
[ Digital Irput || =
[] Digital Dutput
[] Bidirectional

I 0k ] [ Apply ] [ Cancel

General Tab
o Drive Mode: High Impedance Analog
o Leave remaining parameters as default

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.
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Figure 3-152. LED Component Configuration

Configure ‘cy_pins

I ame: |LED i
" Pins | Mapping | Reset | Built-in 4k
Mumber of Pins: |1 | XE+ 9|8 Z
&l Fins] A .Type 7 General | put Dubput
B LED_D Dirive Mode Initial 5 tate:

| High Impedance Analog w | | Lo [0) ~ |

Minimurmn Supply Yoltage:

[ ]

El
=]

|=

i
e

(o [ wm J[ om

Placing and Configuring UART

Sample Projects

1. Drag-and-drop the UART component (Component Catalog - Communications — UART)
2. Double click the UART_1 component in the schematic to open the configuration window.

3. Configure the UART:
Configure Tab
o Name: UART _1
o Mode: TxOnly
o Bits per second: 9600
o Leave the remaining parameters to default

For more information about what the parameters mean, click the Data Sheet button in the config-

uration window.

Figure 3-153. UART Component Configuration

Configure ‘UART

I arne: |EAF_|T_1 i

" Configure | .P.dvanced | 'Bui.lt-—in q Pk
Mode:

() Full UART [T + Rix) ) R Only
) Half Duplex (&) T Orly

Bits per second: | 9600 by |

D ata bits: | 8 w |

Parity: ! Mone X !

Stop bitz: | 1 W |

Flaw Cantral !.None o |
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3.3.6.9  Placing and Configuring Digital Output Pin

1.

Figure 3-154. TX_OUT Component Configuration

Configure ‘cy_pins’

Drag-and-drop the Digital Output Pin component (Component Catalog — Ports and Pins —
Digital Output Pin)

Double click the Pin_1 component in the schematic to open the configuration window.

. Configure the digital output pin:

Type Tab

o Name: TX_OUT

o Select Digital Output Check box
o Select HW Connection Check box

Name: (TX__DUT i

/" Pins | Mapping | Reset | Built-in 4 b
Murnber of Pins: |1 | X+ ¥ | B 2
Al Fins] < Type | ‘General | (alil O.uti:ut-

B mx_ouro ] Analog Freview:

[] Digital Input o -

Drigital O utput
Hw Connection
[ Ouput Enable

[ Bidirectional

General Tab
a Under Drive Mode: Strong Drive
a Leave remaining parameters as default

Figure 3-155. Pins - TX_OUT Component Configuration

Configure ‘cy_pins’

Name: (TX__DUT i

/" Pins | Mapping | Reset | Built-in 4 b
Mumber of Pins: |1 | X+ 8|8 2
[l Fins] | Tvpe ) General | input | output
B m™_outo Drive Mode Initial State:
|Str0ng Dirive VJ |Low [0 w |

Minimum Supply Yoltage:

[ ]
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For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

3.3.6.10 Placing and Configuring DMA

1. Drag-and-drop the DMA component (Component Catalog — System — DMA)

2. Double click the DMA_1 component in the schematic to open the configuration window.
3. Configure the DMA:

Basic Tab

o Name: DMA_1

0 Hw_request_enabled: true

o Leave the remaining parameters to default

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

Figure 3-156. DMA Component Configuration

Configure ‘cy_dma’

M ame:

~Basic | Buit-n | q b
Parameter Tupe Walue
hw_request_enabled bool | tue

hw_termination_enabled | bool .false

num_tds { uintg | 0

Parammeter Infarmation

[DMe_T |

3.3.6.11  Connecting the Components Together
1. Connect a Logic Low component (Component Catalog — Digital — Logic — Logic Low) to the
reset of the UART

2. Connect a Clock component (Component Catalog — System — Clock) to the clock of the
DMA.

3. Double click the Clock component to configure.
4. Configure the clock:
Configure Clock Tab

a

a
a
a

Name: Clock 1

Source: IMO (3.000 MHz)

Desired Frequency: 3 MHz

Leave remaining parameters set to their default values
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Figure 3-157. Clock Component Configuration

Configure ‘cy_clock’

Marne: Clo_ck_1 i
" Configure Clock |~ Advanced | Built-in 4 b
Clock Type: (30 New () Exigting
Source: [ MO /3 060 Mgtiz) v

Specify: (&) Frequency 3 IIMHZ V_|
() Divider

Summary
APl Generated: Yes

Uzes Clock Tree Resource: Yes

Source Clock Info
Mame: MO
Enabled: “es
Frequency: 3.000MHz
Accuracy: +l

(o [ wm ][ om ]

5. Using the Wire Tool ™., connect tx (in the UART component) to HW connection of the TX_OUT
digital output pin (TX_OUT).

6. Using the Wire Tool "1, connect VDAC8 (VDACS8_1) to Opamp (Opamp_1).

7. Using the Wire Tool ™., connect POT to ADC_SAR (ADC_SAR_1).

8. Right click the LED analog pin, select the Shape menu option and then Flip Horizontal. This
allows the LED pin to line up with the Opamp output.

9. When complete the schematic looks like Figure 3-158.

Figure 3-158. Connected Components

This project |s identical to the ADC to UART with DAC praject
The only difference is using the SAR ADC rather than the Delta Sigma ADC.

LCD _Char 1
Character LCD
ADC_SAR_1 V\.l;l‘]ﬁ%caa 1
ADC_SAR DMA 1 amp_1
POT [5] — A
T £ +
o vraf ot Clock.. 1AL ‘ @ . [E] LED
woc=
12-bit
UART 1
UART
B—{5] TX_OuT
tx_intermupt=
tx_enfs)
[0t —reset

3.3.6.12  Configuring the Pins
1. From the Workspace Explorer, open the Ex6_SAR_to UART_with_DAC.cydwr file.
2. Click the Pins tab.
3. Select pins P2[6:0] for LCD_Char_1
4. Select pin PO[7] for POT
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5. Select pin P1[6] for LED
6. Select pin P1[2] for TX_OUT

Figure 3-159. Pin Assignments

Aliaz Mame Fin

LED Flie]
T 00T PL[Z]

A LED_Char 1:LCDPorth [6:0]  PE[&:0]

[l 1 (1l

o7 POL7]

3.3.6.13  Creating the main.c File

1. Open the existing main.c file within Workspace Explorer.

2. Replace the existing main.c content with the content of the embedded CY8C55 main_Ex6.c file,
which can be found within the attachments feature of this PDF document.

Note To access the embedded attachments feature in the PDF document, click on the paper clip
icon located in the lower left corner of the Adobe Reader application.

#include <device.h>

/* LCD specific */

#define ROW 0 0 /* LCD row 0 */
#define COLUMN 0 0 /* LCD column 0 */
#define COLUMN_ 9 9 /* LCD column 9 */

#define COLUMN_ 10 10 /* LCD column 10 */
#define COLUMN 11 11 /* LCD column 11 */
/* For clearing Tens and Hundreds place */
#define CLEAR TENS HUNDREDS " "

/* For clearing Hundreds place */

#define CLEAR HUNDREDS " "

/* DMA specific */
#define REQUEST PER BURST 1 /* One request per burst */

#define BURST BYTE COUNT 1 /* Bursts are one byte each */
/* Upper 16-bits of the source address are zero */
#define SOURCE_ADDRESS 0

/* Upper 16-bits of the destination address are zero */
#define DESTINATION ADDRESS 0

void UpdateDisplay(uintl6 * voltageRawCount) ;
void TxHex (uintl6 voltageRawCount) ;

/* Table of voltage values for DMA to send to the DAC. These values range

* between 0x3D and Ox9F because these are the two points where the LED

* is not visible and where the LED is saturated */
const uint8 voltageWavel[] =

{
0Ox6D, Oxo6F, 0x71, 0x73, 0x75, 0x77, 0x79, 0x7B, 0x7D, O0x7F, 0x81, 0x83, 0x85,
0x87, 0x89, 0x8B, 0x8D, 0x8F, 0x91, 0x93, 0x95, 0x97, 0x99, 0x9B, 0x9C, 0x9D, 0x9D,
0x9E,
0x9E, O0x9F, 0x9F, 0x9F, 0x9E, O0x9E, 0x9E, 0x9C, 0x9C, 0x9B, 0x99, 0x97, 0x95, 0x93,
0x91,
0x8F, 0x8D, 0x8B, 0x89, 0x87, 0x85, 0x83, 0x81, 0x7F, 0x7D, 0x7B, 0x79, 0x77,
0x75, 0x73, 0x71, Ox6F, Oxo6D, 0x6B, 0x69, 0Ox67, 0x65, 0x63, 0Ox6l, Ox5F, 0x5D,
0x5B, 0x59, 0x57, 0x55, 0x53, 0x51, Ox4F, 0x4D, Ox4B, 0x49, 0x47, 0x45, 0x43,
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Ox41, 0x40, 0x40, Ox3F, O0x3F, 0x3D, 0x3D, 0x3D, 0x3D, 0x3D, 0x3D, Ox3F, 0x41,
0x43, 0x45, 0x47, 0x49, 0x4B, O0x4D, O0x4F, 0x51,
0x53, 0x55, 0x57, 0x59, 0x5B, 0x5D, Ox5F, 0x61l, 0x63, 0x65, 0x67, 0x69, 0x6B

}i

/*******‘k*‘k*********************************************************************

* Function Name: main
Ak hkhkhkhkhhkhhkhhhkhhhkhrhhhhkhhhrhkhhr kb h bk hkhkh kb bk bk hkhkhkdk kb hkh kb hkhkrhkhkhkhkrkhkhkhkhhkhkhkrhkhk ok hhkhkrxkx

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Summary:

The main function initializes the ADC, LCD, VDAC, Analog Buffer, and UART.
It also initializes DMA by allocating/configuring a DMA channel and
Transaction Descriptor and also copies the voltage table address to the DAC
address. In the main loop, it starts and waits for an ADC conversion, then
it displays the ADC raw count to the LCD, transmits the raw count serially,
and sets the DMA clock divider proportional to the raw count.

Parameters:

void

Return:

void

*****k*************************************************************************/

void main ()

{

uintl6 voltageRawCount;
uint8 myChannel;
uint8 myTd;

ADC_SAR 1 Start(); /* Configure and power up ADC */

LCD Char 1 Start(); /* Initialize and clear the LCD */

VDAC8 1 Start(); /* Initializes VDAC8 with default values */
Opamp 1 Start(); /* Enables Opamp and sets power level */
UART 1 Start(); /* Enable UART */

CyDmacConfigure () ; /* Set DMA configuration register */

/* Allocate and initialize a DMA channel to be used by the caller */
myChannel = DMA 1 DmaInitialize (BURST BYTE COUNT,
REQUEST_ PER BURST,
(uintl6) ((uint32)voltageWave >> 10),
(uint16) (VDAC8 1 viDAC8 D >> 16));

/* Allocate a Transaction Descriptor (TD) from the free list */
myTd = CyDmaTdAllocate();

/* Move the LCD cursor to Row 0, Column 0 */
LCD Char 1 Position(ROW 0O, COLUMN O0);

/* Print Label for the pot voltage raw count */
LCD Char 1 PrintString("V Count: ");

CyDmaTdSetConfiguration (myTd, sizeof (voltageWave),
myTd, TD_INC SRC_ADR ); /* Configure the TD */

/* Copy address of voltageWave to address of DAC. Set the lower 16-bits of

* the source and destination addresses for this TD */
CyDmaTdSetAddress (myTd,
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(uintl6) ((uint32)voltageWave),
(uintl16)VDAC8 1 viDAC8 D);

/* Associate TD with channel */
CyDmaChSetInitialTd (myChannel, myTd) ;

/* Enable DMA channel */
CyDmaChEnable (myChannel, 1);

/* Clock will make burst requests to the DMAC */
Clock 1 Start();

ADC_SAR 1 StartConvert(); /* Force ADC to initiate a conversion */
while (1)
{
/* Wait for end of conversion */
ADC SAR 1 TIsEndConversion (ADC_SAR 1 WAIT FOR RESULT) ;
/* Get converted result */
/* Shifting for silicon errata workaround to get 8-bit value */
voltageRawCount = (ADC SAR 1 GetResultlé6()>>4);

UpdateDisplay (&voltageRawCount); /* Print the result to LCD */

TxHex (voltageRawCount); /* Transmit result to UART */

/*
* The LED blinking frequency is dependent on the Voltage raw count.
*  With a 3MHz clock, the lowest divider (for raw count of 0) should be
* 1000 to blink at a significantly fast pace. The highest value is
* about 52,200 (for a raw count of 256) to blink at a significantly
* slow pace. The following equation is necessary to make the adjusted
* clock frequency (with the updated divider) linear with the ADC
* output.
*/

Clock 1 SetDivider ((((uint32)voltageRawCount * 1000) / \

(261 - (uint32)voltageRawCount)) + 1000);

/**k******k***********************************************************************

*

Function Name: UpdateDisplay

Ak hk kA hk kA hkhkhk kA hkhkhkhhk bk kA hhk bk hhkhhkhkhkhkrhkhkhkhkdhkhkdhhkhk kA hhkhkhhkrhkhkhhkrhkhkrhhkhkkhkrhkhkhkhhkhhkrhkhkrxkkxkkx

*

*
*
*
*
*
*
*
*
*
*
*
*

Summary:
Print voltage raw count result to the LCD. Clears some characters if
necessary. The voltageRawCount parameter is also updated for use in other
functions.

Parameters:
voltageRawCount: Voltage raw count from ADC

Return:
void

******************************************************************************/

void UpdateDisplay (uintlé * voltageRawCount)
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/* Move the cursor to Row 0, Column 9 */
LCD Char 1 Position(ROW 0O, COLUMN 9);
LCD Char 1 PrintNumber (voltageRawCount[0]); /* Print the result */

if (voltageRawCount[0] < 10)
{
/* Move the cursor to Row 0, Column 10 */
LCD Char 1 Position(ROW 0,COLUMN 10);
LCD Char 1 PrintString(CLEAR TENS HUNDREDS); /* Clear last characters */
}
else if (voltageRawCount[0] < 100)
{
/* Move the cursor to Row 0, Column 11 */
LCD Char 1 Position(ROW 0,COLUMN 11);
LCD Char 1 PrintString(CLEAR HUNDREDS); /* Clear last characters */
}
else

{

/* Continue on */

/*******k************************************************************************

* Function Name: TxHex
Ak hkhkhkhkhkhkhhkhkhhkhhhkhkhhkhhkhkhhkhhrhkhhr kb hk bk hkhkhhk kb kb dhk bk bk hk kb hkhhk kb hkhkhrh bk hkhkhkhkhhkhkhkrhkhk ok hdkhkrxkx

*

*
*
*
*
*
*
*
*
*
*

Summary:

Convert voltage raw count to hex value and TX via UART.

Parameters:

voltageRawCount: The voltage raw counts being received from the ADC

Return:

void

*****‘k*‘k*‘k*************************k***************‘k***************************/

void TxHex (uintl6 voltageRawCount)

{

/*

168

static char8 const hex[16] = "0123456789ABCDEF";

/* TX converted MSnibble */

UART 1 PutChar (hex[ (voltageRawCount>>12) &0xF]) ;

/* TX converted second nibble */

UART 1 PutChar (hex[ (voltageRawCount>>8) &0xF]) ;

/* TX converted third nibble */

UART 1 PutChar (hex[ (voltageRawCount>>4) &0xF]) ;

/* TX converted LSnibble */

UART 1 PutChar (hex[voltageRawCount&O0xF]) ;

UART 1 PutString("h\r"); /* h for hexadecimal and carriage return */

[] END OF FILE */
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From the Build menu, select Build Ex6_SAR_to_UART_with_DAC. PSoC Creator builds the
project and displays the comments in the Output dialog box. When you see the message "Build
Succeeded" the build is complete.

3.3.6.14  Configuring and Programming the PSoC Development Board

1.
2.
3.

® N o o s

Disconnect power to the board.

Configure the DVK SW3 to 3.3V.

Using the jumper wires included, configure the PSoC Development Board's prototyping area to:
o PO[7]to VR

o P1[2]to TX

o P1[6] to LED1

Verify that VR_PWR (J11) is jumpered to ON.

Verify that RS232_PWR (J10) is jumpered to ON.

Connect a serial cable from the PSoC Development Board to a PC.

Apply power to the board.

Install a terminal application such as TeraTerm or HyperTerminal with these setup parameters:
Baud Rate: 9600

Data: 8-bit

Parity: none

Stop: 1-bit

Flow Control: none

[ e

Figure 3-160. HyperTerminal Settings

Fort Settings

Bits per gecond: | 9600 v
Data bits: |3 v
Parity: | Maone w

Stop bits: |1 L

Flow conirol. | (R

Restore Defaults

[ Ok, H Cancel ][ Apply ]

9.

Use PSoC Creator as described in Programming My First PSoC 5 Project on page 27 to program
the device.

10.After programming the device, press the Reset button on the PSoC Development Board to see

the output of the ADC displayed on the LCD and in the terminal application. LED1 is a sine wave
output whose period is based on the ADC. Turning the potentiometer results in the LCD and
observed terminal value change.
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Note The Variable Resistor (VR) operates at a full range of voltages from 0 to VDD. The ADC
input voltage for this project is limited to 0 - 2.048V. This means that the VR reaches the maxi-
mum input voltage of 2.048V, with a count of 256, before the VR is fully turned.

11. Save and close the project.
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Appendix A. Board Specifications and Layout

This appendix gives detailed specifications of the PSoC Development Kit Board components

A1 PSoC Development Board

A1 Factory Default Configuration
A.1.1.1 Power Supply

The board has several power nets. Below are the definitions of the different power nets.

VIN (9V or 12V) - This is the input power before it is fed to any of the regulators. A 9-12V power
supply adapter or a 9V battery is used as the source.

VREG (5V) - This is fed by VIN and is the output of the onboard 5V regulator. VREG can be selected
as the main 5V source by using the J8 header.

VBUS (5V) - This is power derived from the USB interface via a USB host. VBUS can be selected as
the main 5V source by using the J8 header.

VDD (3.3V or 5V) - This is fed by VREG, VBUS, or the onboard 3.3V regulator. VDD can be chosen
either to be 3.3V or 5V by the simple positioning of the VDD select switch.

VADJ (1.25V to 3.9V) - This is fed by VDD and is the output of the onboard adjustable regulator. It is
mainly used when the PSoC core must be powered at lower voltages. An adjustable resistor R11 is
used for adjusting the voltage.

VDD DIG - This is power derived from either VDD or VADJ. It is used to power the PSoC core. The
source for VDD DIG can be chosen as VDD or VADJ using the J7 header.

VDD ANLG - This is power derived from either VDD or VADJ. It is mainly used when user wants to
separate the analog power from the digital power. The source for VDD ANLG can be chosen as VDD
or VADJ using the J7 header.

VDDIO - This is power derived from either VDD or VADJ. It is used to power digital /0 on the PSoC
device. There are four sections of GPIO, which can be powered to 5V, 3.3V, or VADJ using four
headers. It enables you to power the PSoC GPIOs at different voltages.
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A1.2 Power Supply Configuration Examples
A.1.2.1 Setting a 5V Supply from VREG
1. Place the jumper on J8 header to select VREG as the source.
2. Move the VDD select switch to select the 5V.
3. Place the jumper on J6 header to select VDD as source for VDD ANLG.
4. Place the jumper on J7 header to select VDD as source for VDD DIG.
Figure A-1. Setting a 5V Supply from VREG
MOVE VDD SELECT
SWITCH TO 5V
SELECT VDD AS SOURCE
FOR VDD ANLG
SELECT VDD AS SOURCE
FOR VDD DIG
P SELECT Vregg AS SOURCE
A.1.2.2 Setting a 3.3V Supply from VREG
1. Place the jumper on J8 header to select VREG as the source.
2. Move the VDD select switch to select 3.3V.
3. Place the jumper on J6 header to select VDD as source for VDD ANLG.
4. Place the jumper on J7 header to select VDD as source for VDD DIG.
Figure A-2. Setting a 3.3V Supply from VREG
It | '_ - .;:_1';._ - +‘ 6. .
’ MOVE VDD SELECT
SWITCH TO 3.3V
SELECT VDD AS SOURCE
FOR VDD ANLG
SELECT VDD AS SOURCE
FOR VDD DIG
p SELECT VREG AS SOURCE
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Setting VDD ANLG as VADJ and VDD DIG as VDD for VDD = 3.3V

1. Place the jumper on J8 header to select VREG as the source.

2. Move the VDD select switch to select 3.3V.

3. Place the jumper on J6 header to select VADJ as source for VDD ANLG.
4. Place the jumper on J7 header to select VDD as source for VDD DIG.

Figure A-3. Setting VDD ANLG as VADJ and VDD DIG as VDD for VDD = 3.3V
H LT i - 0 -

MOVE VDD SELECT
SWITCH TO 3.3V

SELECT VADJ AS SOURCE
FOR VDD ANLG

SELECT VDD AS SOURCE
FOR VDD DIG

P SELECT VREG AS SOURCE

This helps to separate the analog supply from the digital supply and VDD.
Setting VDD DIG as VADJ and VDD ANLG as VDD for VDD = 3.3V

1. Place the jumper on J8 header to select VREG as the source.

2. Move the VDD select switch to select 3.3V.

3. Place the jumper on J6 header to select VDD as source for VDD ANLG.
4. Place the jumper on J7 header to select VADJ as source for VDD DIG.

Figure A-4. Setting VDD DIG as VADJ and VDD ANLG as VDD for VDD = 3.3V

MOVE VDD SELECT
SWITCH TO 3.3V

SELECT VDD AS SOURCE
FOR VDD ANLG

SELECT VADJ AS SOURCE
FOR VDD DIG

p SELECT VREG AS SOURCE

This helps to separate the digital supply from the analog supply and VDD.
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Setting a 5V Supply from VBUS
1. Place the jumper on J8 header to select VBUS as the source.
2. Move the VDD select switch to select the 5V.
3. Place the jumper on J6 header to select VDD as source for VDD ANLG.
4. Place the jumper on J7 header to select VDD as source for VDD DIG.
F|gure A-5. Settlng a 5V Supply from VBUS

MOVE VDD SELECT

SWITCH TO 5V

SELECT VDD AS SOURCE
FOR VDD ANLG

SELECT VDD AS SOURCE
FOR VDD DIG

SELECT VBUS AS SOURCE

Setting a 3.3V Supply from VBUS

Due to the nature of the PSoC Development Board, powering the system from USB 'VBUS' could
potentially reset other USB devices on the same hub.

By design, the PSoC Development Board is capable of drawing more than 500mA of current during
normal operation, which exceeds USB bus power limits. Additionally, the development board
exceeds inrush current limits due to 'VBUS' capacitance greater than 10uF. As a result, plugging the
PSoC Development Board into a USB hub could potentially cause other devices on the same hub to
reset due to excessive inrush currents. Careful consideration should be taken when powering the
PSoC Development Board from 'VBUS'. In general, it is good practice to plug the PSoC Develop-
ment Board into a host root hub, or a "self-powered" external hub when doing USB development.
Bus powered applications done outside the realm of the PSoC Development Board should comply to
the USB specification for inrush current limits and recommended bulk capacitance on 'VBUS'. See
the Universal Serial Bus Specification Revision 2.0 for more details.

Place the jumper on J8 header to select VBUS as the source.

Move the VDD select switch to select 3.3V.

Place the jumper on J6 header to select VDD as source for VDD ANLG.
Place the jumper on J7 header to select VDD as source for VDD DIG.

e
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Flgure A-6. Setting a 3.3V supply from VBUS
MOVE VDD SELECT
SWITCH TO 3.3V
SELECT VDD AS SOURCE
FOR VDD ANLG
SELECT VDD AS SOURCE
FOR VDD DIG
p SELECT VBUS AS SOURCE
You can measure current from VREG, VBUS, VDD ANLG, VDD DIG and VDDIOs by removing the
jumpers and connecting the meter across the respective header.
A.1.2.7  J1-DC Power Jack
Figure A-7. DC Power Jack
+ DC
+12VI1MA
Use a 12V/1A power supply adapter when powering from the barrel power jack. This input power is
VIN.
A.1.2.8 9V Battery Terminals
Figure A-8. Battery Terminals
Use a 9V alkaline battery to connect to the 9V battery terminals. This input power is VIN.
A.1.29 J8-5V Source
This header allows you to select the 5V source from either the onboard 5V regulator (VREG) or from
the USB 5V rail (VBUS).
A.1.2.10 VDD Select Switch

This switch allows for selecting either 5V or 3.3V. VDD feeds VDD DIG, VDD ANLG and VDDIO.
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J7 - VDD DIG Select

This header allows you to select the PSoC core source power. If you need to power the PSoC core
at either 5V or 3.3V (based on the position of the VDD select switch), place the jumper on the upper
two pins. If you need to power the PSoC core at lower voltages (1.7V to 4.95V), then place the
jumper on the lower two pins. When the jumper is on the lower two pins, you must adjust R11 to tune
the adjustable regulator to output the desired voltage.

J6 - VDD ANLG Select

If you want to separate the analog power from the digital power, you can position the jumper on the
upper two pins to source analog power at 5V or 3.3V (based on the position of the VDD select
switch), or on the lower two pins to source analog power at lower voltages (1.7V to 4.95V).

R11 - Adjustable Regulator Variable Resistor

This adjustable resistor is used to tune the VADJ voltage. Turning this variable resistor swings the
VADJ voltage between 1.6V and 3.29V when the VDD select switch is in the 3.3V position. When the
VDD select switch is in the 5V position, turning this variable resistor swings the VADJ voltage
between 1.7V and 4.95V.

CYB8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C



=
E‘f CYPRESS

PERFOR M Board Specifications and Layout

A.1.3 Prototyping Components

A.1.3.1 Prototyping Area

Note CY8C38 Family modules have a 2200pF capacitor connected between P2[7] and ground.
CYB8C55 Family modules have a 2200pF capacitor connected between P15[5] and ground. These
configurations provide an external modulator capacitor for CapSense designs. If use of P2[7] on
CYB8C38 Family modules, or use of P15[5] on CY8C55 Family modules is required for anything other
than CapSense, it is recommended that C18 on these modules be removed, so as to avoid disrupt-
ing digital or analog signals on this 1/O pin.

J10-RS232 POWER

P15-DB9 SERIAL
COMMUNICATION
PORT
-
’
e ke
iz s
J9-FULL SPEED ' RAD_RES| ' e
- TzPA °
" 'rz REPA aEw "= w
USB PORT “'———————— ;L SCH - E - E
uost| i efiribn
1RG | I B | | B B |
s, a
: i SW1
J14-RADIO POWER [50 0 mapio 10

IU.D:I{I F"IFI

J11-VARIABLE

u,u-urrnLE-..,_T:-'” & SEEi 2. SW2
RESISTOR POWER i - L EE E :

VR BWR

P17-WirelessUSB --——
LP RADIO MODULE
CONNECTOR

PROTOTYPE AREA

R20-VARIABLE
RESISTOR CAPSENSE SLIDER ~ CAPSENSE BUTTONS

CY8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C 177



Board Specifications and Layout

A.1.3.2

A.1.3.3

A.1.3.4

A.1.3.5

178

=
=4 CYPRESS

PERFORM

P15 - DB9 Serial Communications Port

This is a standard female DB9 serial communications connector. Four signals are brought from the
RS232 transceiver to receptacle P16. These signals are Rx, Tx, Clear To Send, and Request To
Send. To connect these signals to the PSoC 1/O pins, use wires to jumper from P16 to P19, where
sockets for ports zero and one are available.

Table A-1. Connector Pin Assignments - RS232 (DTE) Serial Communications Socket

Pin Number P15

1 (Empty)

X

RX

(Empty)

GND

(Empty)

CTS

RTS

Ol |N|jojo|d|wW|N

(Empty)

J10 - Serial Port Power

Header J10 must be jumpered in order to use the serial communications port. Placing a jumper on
J10 provides VDD power to the RS232 transceiver. This power can be either 3.3V or 5V, depending
on which the position of the VDD select switch.

J9 - Full Speed USB Port

The board has a mini-B full speed USB connector. There are also two test points for the differential
pair signals D- and D+. These signals are routed to the processor module socket P1, pins 6 and 8
respectively. The power net VBUS is brought into the board through this interface.

P17 - Artaflex WirelessUSB LP Radio Module Receptacle

Receptacle P17 is used specifically for the Artaflex AWP24S WirelessUSB module. Eight signals are
routed from this receptacle to P12 receptacle. These signals are 4 SPI (serial peripheral interface)
signals MISO (master-in-slave-out), MOSI (master-out-slave-in), nSS (slave select), SCK (serial
clock), an IRQ (interrupt request) and RD_RESET (radio reset). The other two signals are radio
transmit and receive signals.

Note These I/O signals must not be greater than 3.3V.

Table A-2. Connector Pin Assignments - Wireless Radio Module Socket

Pin Number P17

1 GND

V3 3

IRQ

RD_RESET

MOSI

nSS

SCK

O IN|joja|h~]|WIN

MISO
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Table A-2. Connector Pin Assignments - Wireless Radio Module Socket (continued)

A.1.3.6

A.1.3.7

A.1.3.8

A.1.3.9

A14

Pin Number P17
9 GND
10 (Empty)
11 TxPA
12 RxPA

J14 - Wireless Radio Module Power

Header J14 must be jumpered in order to use the Artaflex radio module. Placing a jumper on J14
provides 3.3V power to the P17 module socket. This power is drawn directly from the 3.3V regulator.

R20 - Multipurpose Variable Resistor

The board is equipped with a 10 kQ thumbwheel variable resistor referenced to ground. The high
side of the resistor is tied to jumper J11. The wiper is tied to a receptacle pin on P14.

J11 - Variable Resistor Power

Header J11 must be jumpered in order to use the variable resistor. Placing a jumper on J11 provides
VDD ANLG power to the high side of the resistor.

SW1 and SW2 - Multipurpose Push Button Switches

The board has two multipurpose mechanical push buttons, SW1 and SW2, that are referenced to
ground. The other sides of the switches are tied to receptacle pins on P14. The switches follow an
inverted logic as they connect ground to receptacle pins on P14 when pressed.

LCD Module

(R J

The board has a 2x16 alpha-numeric LCD. 1/Os of the module are connected to port two of the PSoC
device and are routed to the processor module socket P2. This LCD is rated for 5V. However, the
I/Os have a level translator inline so that signaling may be as low as 1.8V and still be recognized by
the LCD. The header J12 must be jumpered for the LCD Module to be powered. If J12 is not jum-
pered, it removes power from level translator. If the LCD module is removed, the receptacle pins of
P18 can be used as port 2.

Table A-3. Connector Pin Assignments - LCD Module Socket

Pin Number P18
1 GND
2 VCC_LCD
3 VO
4 RS
5 R/nW
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Table A-3. Connector Pin Assignments - LCD Module Socket (continued)

Pin Number P18

6 EN

7 DO

8 D1

9 D2

10 D3

11 D4

12 D5

13 D6

14 D7

15 BACKLT LED ANODE
16 BACKLT LED CATHODE

R31 - LCD Contrast Adjustment

The board is equipped with an LCD contrast adjustment resistor R31. Turning the wiper counter-
clockwise increases the contrast, while turning the wiper clockwise decreases the contrast.

J12 - LCD Module Power

Power for the LCD module is provided through header J12. Placing a jumper on the upper two pins
shorts the VCC pin of the module to ground. Placing the jumper on the lower two pins provides 5V to
the VCC pin of the module. This 5V power is taken directly from the onboard 5V regulator.

CapSense Elements

The prototyping area has three capacitive sensing elements. There are two CapSense buttons con-
nected directly to port zero pins. In addition, there is a five segment CapSense slider also connected
directly to port zero. Series resistors are placed on these port zero 1/0s and should be loaded with
appropriate values. A value of 0Q is used for general purpose CapSense applications, but a value of
56002 should be used for achieving best performance. The board is loaded with 0Q series resistors
by default. The presence of CapSense elements does not affect the general purpose use of port
zero pins.

Processor Module

J2, J3, J4 and J5 - VDDIO Select

These four headers allow you to power the PSoC GPIOs at different voltages. For instance, some of
the I/0O may be powered at 5V, some at 3.3V and some at 1.8V. There are four blocks of GPIO, each
having its own source power. Each VDDIO header provides power to specific GPIO's and is select-
able from VDD, 3.3V or VADJ. For details on which GPIOs are powered by which VDDIO header,
refer to the data sheet for the PSoC device used with this board.

For example, VDDIO_0 is configured to VDD, VDDIO_1 is configured to 3.3V and VDDIO_2 is con-
figured to VADJ by placing the jumpers in the respective positions as shown in Figure A-9.

CYB8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. *C



E

=4 CYPRESS

PERFORM

A.1.6.2

A.1.6.3

A.1.6.4

Board Specifications and Layout

Figure A-9. VDDIO Select

VDDIO_0=VDD(5V/3.3V) VDDIO_1=3.3V  VDDIO_2=VADJ

SW4 - Processor Reset Button

The board has a push button switch that resets the PSoC device attached to the processor module.
One side of the switch is tied to the XRES pin of the processor module socket. The other end of the
switch is tied to the HW_RESET pin of the processor module socket. Doing this allows the module
designer to tie the HW_RESET line either high or low, depending on which direction the processor
reset is active.

Note PSoC 1 devices are active high reset. Therefore, a light pull-down resistor may be necessary
on the XRES pin of designs with these devices to avoid unintentional device resets. PSoC 3 and
PSoC 5 devices are active low reset. Therefore, a light pull-up resistor may be necessary on the
XRES pin of designs with these devices to avoid unintentional device resets.

U8 - External MHz Oscillator

The board supports the use of an external high frequency 8-pin PDIP oscillator. The speed of the
oscillator supported is dependent on the specifications of the PSoC device used. The output of this
oscillator is routed to P15[4] on receptacle P2 and TP62 near P2 of the DVK board.

P1, P2, P3 and P4 - Processor Module Receptacles

Processor modules provide modularity to this board. Sockets P1-P4 are used to connect a proces-
sor module to the board. All supported GPIOs (including special I/Os), along with VDD DIG, VDD
ANLG, 5V, 3.3V, VBUS and VBAT (only connected to a surface mount pad on the board) are con-
nected to these receptacles. In addition, each of the VDDIO power pins are connected to these
receptacles. The full speed USB D+ and D- signals are also connected to one of the sockets. Pro-

cessor reset is connected to P1. Any "no connect” pins are brought out to surface mount test pads.

Table A-4. Connector Pin Assignments - Processor Module Sockets

Pin Number P1 (West) P2 (North) P3 (East) P4 (South)
1 GND GND GND GND
2 VDDD GND GND P7[7]
3 V5 0 P6[1] P12[2] NC7
4 GND P6[0] P12[3] NC8
5 VBAT P6[3] P8[0] NC5
6 DM P6[2] P8[1] NC6
7 V3_3 P15[5] P4[0] NC3
8 DP P15[4] P4[1] NC4
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Table A-4. Connector Pin Assignments - Processor Module Sockets (continued)

Pin Number P1 (West) P2 (North) P3 (East) P4 (South)
9 VBUS PI[2] P8[2] P7[6]
10 VDDIO1 P9[0] P8[3] P7[5]

11 P5[6] P2[1] PO[O] P12[0]
12 P5[7] P2[0] PO[1] P12[1]
13 P5[4] P2[3] PO[2] P3[6]
14 P5[5] P2[2] PO[3] P3[7]
15 P12[6] VDDIO2 VDDIOO P7[4]
16 P12[7] PY[3] VDDA VDDIO3
17 P1[6] P2[5] PO[4] P3[4]
18 P[7] P2[4] PO[5] P3[5]
19 P1[4] P2[7] PO[6] P3[2]
20 P1[5] P2[6] PO[7] P3[3]
21 HW_RESET | P9[4] P8[4] P3[0]
22 P1[3] P9[5] P8[5] P3[1]
23 PA1] P12[5] P8[6] P7[2]
24 P1[2] P12[4] P8[7] P7[3]
25 PA[0] P[6] P4[2] (Empty)
26 P5[3] PO[7] P4[3] (Empty)
27 P5[2] P6[5] PA[4] P7[0]
28 P5[1] P6[4] P4[5] P7[1]
29 P5[0] P6[7] PA[6] NC1

30 XRES P6[6] PA[7] NC2

31 GND GND GND GND
32 GND GND PO[1] GND
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Figure A-10. Mechanical Layout Details for Processor Module Connector
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A7 Expansion Ports
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The board accommodates I/0 expandability. Around the upper, lower and right sides of the board
are 0.100" pitch, dual row right angle receptacles, each having at least three full 8-bit ports (one has
four full ports). Each also has four special I/O pins available. Three of the ports have power and
ground pins as well. The fourth is simply 1/0O and ground exclusively. These sockets can be used to
join the processor module I/Os with external 1/Os through the use of daughter boards.

Table A-5. Connector Pin Assignments - Expansion Port Sockets

Pin Number P5 (PORT B) P6 (PORT A) P7 (PORT A) P8 (PORT C)
1 PA[7] P6[7] P3[7] PO[7]
2 P1[6] P6[6] P3[6] P[6]
3 P1[5] P6[5] P3[5] PI[5]
4 P1[4] P6[4] P3[4] P9[4]
5 P1[3] P6[3] P3[3] PI[3]
6 P1[2] P6[2] P3[2] PI[2]
7 PA[1] P6[1] P3[1] PO[1]
8 P1[0] P6[0] P3[0] P9[0]
9 GND GND GND GND
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Table A-5. Connector Pin Assignments - Expansion Port Sockets (continued)

Board Specifications and Layout

Pin Number P5 (PORT B) P6 (PORT A") P7 (PORT A) P8 (PORT C)
10 RESRV3 RESRV8 RESRV11 RESRV14
11 P2[7] P2[7] P5[7] P8[7]

12 P2[6] P2[6] P5[6] P8I[6]
13 P2[5] P2[5] P5[5] P8[5]
14 P2[4] P2[4] P5[4] P8[4]
15 P2[3] P2[3] P5[3] P8[3]
16 P2[2] P2[2] P5[2] P8[2]
17 P2[1] P2[1] P5[1] P8[1]
18 P2[0] P2[0] P5[0] P8I[0]
19 GND GND GND GND
20 RESRV2 RESRV7 RESRV10 RESRV13
21 PO[7] PO[7] P4[7] P7[7]
22 PO[6] PO[6] P4[6] P7[6]
23 PO[5] PO[5] P4([5] P7[5]
24 PO[4] PO[4] P4[4] P7[4]
25 PO[3] PO[3] P4[3] P7[3]
26 PO[2] PO[2] P4[2] P7[2]
27 PO[1] PO[1] P4[1] P7[1]
28 POI[0] POI[0] P4[0] P7[0]
29 GND GND GND GND
30 RESRV1 RESRV6 RESRV9 RESRV12
31 P12[3] P7[7] P12[3] P12[3]
32 P12[2] P7[6] P12[2] P12[2]
33 P12[1] P7[5] P12[1] P12[1]
34 P12[0] P7[4] P12[0] P12[0]
35 V3_3 P7[3] V3_3 V3_3
36 VADJ P7[2] VADJ VADJ
37 GND P7[1] GND GND
38 V5_0 P7[0] V5_0 V5_0
39 VIN GND VIN VIN
40 GND RESRV5 GND GND
41 X P12[5] X X

42 X P12[4] X X

43 X P12[7] X X

44 X P12[6] X X

45 X GND X X

46 X RESRV4 X X
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Expansion port A can be used as I/O ports with three full 8-bit ports port3, port4 and port5. It has four

A.1.7.1  Expansion Ports A and A’
port4, and port5 with external I/Os through the use of daughter boards.

Expansion port A' can be used as I/O ports with four full 8-bit ports port0, port2, port6 and port7. It

has four special 1/0Os as well as ground pins. It has no voltage pins. It can be used to join processor

module 1/Os port0, port2, port6 and port7 with external I1/Os through the use of daughter boards.
The main use of port A' is that it can be used together with port A to join processor module 1/Os

special I/Os as well as ground and voltage pins. It can be used to join processor module I/Os port3,
port0, port2, port3, port4, port5, port6 and port7 with external 1/0Os through the use of daughter

boards.
Expansion port B can be used as 1/O ports with three full 8-bit ports port0, port1 and port2. It has four
special I/Os as well as ground and voltage pins. It can be used to join processor module I/Os portO0,

A.1.7.2  Expansion Port B
port1, and port2 with external 1/0Os through the use of daughter boards. It is mainly used in devices
with fewer 1/Os.
A.1.7.3  Expansion Port C
Expansion port C can be used as I/O ports with three full 8-bit ports port7, port8 and port9. It has four
special I/Os as well as ground and voltage pins. It can be used to join processor module I/Os port?,
port8, and port9 with external I/Os through the use of daughter boards. It is used for devices with a

high I/0O count.
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A.2 Schematics

A.21 CY8CKIT-001 PSoC Development Board
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A2.2 CY8C28 Family Processor Module
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A.2.3 CY8C29 Family Processor Module
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A.3 Bill of Materials
A.3.1 CY8CKIT-001 PSoC Development Board
Item | Qty | Reference Description Manufacturer Mfr Part Number
1 1 PCB PRINTED CIRCUIT BOARD Cypress Semiconductor | PDCR-9461 REV **
2 1 BH1 BATTERY HOLDER 9V Male PC MT Keystone Electronics 593
3 |1 |BH2 BATTERY HOLDER 9V Female PC MT | Keystone Electronics | 594
4 |4 [C1,C3,C9,C30 |CAP ELECT 10UF 25V VS SMD size B | Panasonic - ECG EEE-1EA100WR
5 |1 |c2 CAP ELECT 330UF 25V FK SMD Panasonic - ECG EEE-FK1E331P
6 |2 |cac2s ?cﬁ; CERAMIC 1.0UF 25V XSR 0603 | 1)1 6 vuden TMK107BJ105KA-T
(s]
7 |1 [c1o CAP 10000PF 16V CERAMIC X7R 0402 | Yageo America 04022R103K7B20D
C11,C13,C14,
C15,C16,C21,
8 |10 |50 Gopcay. |CAP 10UF 16V CERAMIC X7R 0603 Kemet C0603C104J4RACTU
c28
9 |2 [c12.c29 CAP 10UF 16V CERAMIC X5R 1210 Panasonic - ECG ECJ-4YB1C106K
10 |1 [c17 CAP .33UF 16V CERAMIC X7R 0805 Panasonic - ECG ECJ-2YB1C334K
1 |2 [c20,C23 CAP .1UF 50V CERAMIC X7R 0805 Panasonic - ECG ECJ-2YB1H104K
12 |1 |[Cce4 CAP 33nF 50V CERAMIC X8R 0603 TDK Corporation C1608X8RTH333K
13 |1 |D1 LED GREEN CLEAR 1206 SMD E;‘r']fggl‘:]z"'”'ature CMD15-21VGC/TR8
14 |1 |D2 DIODE SCHOTTKY 40V 1.5A SMA Vishay IR 10MQO40NTRPBF
15 |4 |D3,D4,05,D6 |LED HI EFF RED CLEAR 1206 SMD E;r']fggﬁ]g’"”'at”re CMD15-21VRC/TRS
16 |1 |D7 DIODE ZENER 3.6V 500MW SOD123 | ON Semiconductor MMSZ4685T1G
17 |1 [F1 FUSE RESETTABLE .10A 30V HLD SMD | Bourns MF-USMF010-2
18 |1 [ CONN JACK POWER 2.1mm PCBRA | CUI PJ-102A
19 |4 |J2,J3,J4,J5 | CONN HEADER 6POS .100 STR 15AU | FCI 67996-206HLF
20 |4 |J6,47,48,J12 g?F';'N HEADR BRKWAY 100 03POS |1 ) Electronics/Amp | 9-146280-0-03
21 |1 |J9 CONN USB MINI B SMT RIGHT ANGLE | Tyco 1734035-2
22 (3 [st0Jd11,014 | SONNEADRBRIWAY. 100 02P0S 4y Erectronics 9-146280-0-02
23 |4 |P1,P2,P3P4 ggt‘g FMALE 32POS DL .050 SMT Samtec RSM-116-02-S-D-LC
24 |3 |P5,P7,P8 CONN FMALE 40POS DL .100 R/A GOLD | Sullins Electronics Corp. | PPPC202LJBN-RC
25 |1 |P6 CONN FMALE 46POS DL .100 R/A GOLD | Sullins Electronics Corp. | PPPC232LJBN-RC
26 |1 |P9 CONN RECT 6POS .100 VERT 3M 929850-01-06-RA
27 |1 P11 SOLDERLESS BREADBOARD 1.8x1.35 |3M 9232731
28 |1 |P12 CONN RECT 8POS .100 VERT 3M 929850-01-08-RA
29 |1 |P14 CONN RECT 12POS .100 VERT 3M 929850-01-12-RA
30 |1 |P15 CONN D-SUB RCPT R/A 9POS 30GOLD | AMP Division of TYCO | 5747844-4
31 |1 |P16 CONN RECEPT 4POS .100 VERT GOLD |3M 929850-01-04-RA
32 |1 |P17 CONN RECEPT 12POS 2mm SMD TIN | Hirose Electric Co. LTD. | DF11Z-12DS-2V/(20)
CONN REC .100 14POS for LCM-
33 |1 |P18 SO1602DSRIA 3M 929850-01-14-RA
34 |1 |P19 CONN RECT 17POS .100 VERT 3M 929850-01-17-RA
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=7 Cypress

PERFORM

Board Specifications and Layout

Item | Qty Reference Description Manufacturer Mfr Part Number
R1,R21,R22,

35 |10 Egggggggg RES 1.0K OHM 1/16W 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ102V
R30

36 |1 R10 RES 120 OHM 1/10W 5% 0603 SMD Panasonic-ECG ERJ-3GEYJ121V

37 |1 R11 TRIMPOT 500 OHM 6mm SQ SMD Bourns Inc. 3361P-1-501GLF

38 |1 R14 RES 100K OHM 1/16W 5% 0402 SMD Panasonic - ECG ERJ-2GEJ104X

39 |1 R15 RES 200 OHM 1/16W 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ201V
R16,R18,R41,

40 |9 R42,R43,R44, |RES ZERO OHM 1/16W 5% 0603 SMD | Panasonic - ECG ERJ-3GEYOROOV
R45,R46,R47

41 2 R17,R19 RES 100 OHM 1/16W 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ101V

42 (1 R20 10K OHM THUMBWH CERM ST POT Bl Technologies 91AR10KLF

43 (1 R31 POT 10K CARBON LAYDOWN (103) Panasonic - ECG EVN-D8AA03B14
R32,R33,R34,

44 |7 R35,R36,R37, |RES 6.04K OHM 1/10W 1% 0603 SMD Panasonic - ECG ERJ-3EKF6041V
R38

45 (1 R39 RES 200K OHM 1/10W 5% 0603 SMD Panasonic-ECG ERJ-3GEYJ204V

46 |1 R48 RES 100K OHM 1/10W 1% 0603 SMD Yageo RC0603FR-07100KL

47 |3 ::’W1 SW2,SW SWITCH TACT 6mm MOM 150GF Omron B3F-1022

48 (1 SW3 SWITCH SLIDE MINI SPDT PCMNT SLV | APEM Components GH36P010001

49 |5 $E1L§?4TP3 TEST POINT 43 HOLE 65 PLATED RED | Keystone Electronics 5000

50 |4 -5|-6P1T?3-5|-8P 19.7P \-,rij¥; OINT 43 HOLE 65 PLATED Keystone Electronics 5002
TP30,TP32,TP

51 [0 |IIPITPI5 | TESTPONTAIHOLESSPLATED | \yione ecionics | 5001
38,TP39

52 |1 TVS1 TVS 5.0 VOLT 350 WATT SOD-323 Semtech SDO5.TCT

53 |1 u2 IC REG LDO 1.0A 5.0V TO-252 Diodes Inc AP1117D50L-13

. . LP3982IMM-

54 1 u4 IC REG LDO 0.3A ADJ 8MSOP National Semiconductor ADJ/NOPB

55 |1 us IC SINGLE USB PORT TVS SOT-23-6 Texas Instruments SN65220DBV

56 |1 U6 IC LINE DRVR/RCVR RS232 16-SOIC Texas Insturments SN65C3232ED

57 |1 u7 IC XLATR 8BIT LV 20-TSSOP NXP Semiconductors GTL2003PW

58 |1 us IC SOCKET 8PIN MS TIN/TIN .300 Mill-Max Manufacturing | 110-44-308-41-001000

59 |1 u11 IC REG LDO 300mA 3.3V SOT89R Diodes Inc AP130-33YRL-13

60 1 NA _5V LCD Module 16POS w/14 pin header Lumex LCM-S01602DSR/A

installed

61 5 NA BUMPER WHITE .500X.23 SQUARE Richco Plastics Co. RBS-3R

62 |11 |NA SHUNT GOLD W/HANDLE, BLACK Kobiconn 151-8030-E

No Load Components

63 |2 R27,R49 RES NO LOAD 0603 SMD NA NA

64 |1 R40 RES NO LOAD 0805 SMD NA NA
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A.3.2 CY8C28 Family Processor Module
Item | Qty | Reference Description Manufacturer Mfr Part Number
1 1 PCB PRINTED CIRCUIT BOARD Cypress Semiconductor |PDC-09547 REV **
2 |1 |c1 CAP CER 10UF 16V X5R 0805 Xr‘r‘]frtiia'z'ec"on'cs North | 5RM21BR61C106KE15L
3 2 |[c2,.ce CAP .10UF 16V CERAMIC X7R 0603 Kemet C0603C104J4RACTU
4 1 c10 CAP 100PF 50V CERAMIC 0402 SMD | Panasonic - ECG ECJ-0EC1H101J
5 1 C16 CAP CER 2200PF 50V 5% COG 0603 | Murata GRM1885C1H222JA01D
6 4 41,02,J3,04 CONN MALE 32POS DL .050 TH SHRD Centronllc Precision HHLHS32GB1
GOLD Electronic Co.
CONN HEADER 5POS 0.1 VERT
7 1 J5 KEYED Molex 22-23-2051
8 1 P1 HDR VERT 20POS HIROSE Hirose DF12-5.0-20DP-0.5V-81
9 4 E;’R&Rs’ RES 56 OHM 1/10W 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ560V
R2,R4,R6, .
10 |5 |RgR1 RES 1.0K OHM 1/16W 5% 0603 SMD | Panasonic - ECG ERJ-3GEYJ102V
1 |1 R9 RES ZERO OHM 1/16W 0402 SMD Panasonic - ECG ERJ-2GEOR0OOX
12 |4 213’212’ RES ZERO OHM 1/16W 5% 0603 SMD | Panasonic - ECG ERJ-3GEYOROOV
TP1,TP3, .
1313 |1psg TEST POINT 43 HOLE 65 PLATED RED | Keystone Electronics 5000
14 |2 |TP2,TP4 TEST POINT 43 HOLE 65 PLATED Keystone Electronics 5001
BLACK
15 [2 |NA SMT Spacer/nut PEM SMTSO-440-8ET
16 |1 u1 IC, 56 PIN SSOP OCD Cypress Semiconductor | CY8C28000-24PVXI
17 |1 LABEL1 PCA # Label 120-09547-0 REV **
No Load Components
18 |3 gli,ms, CAP NO LOAD 0805 NA NA
19 |1 c15 CAP 0603 NO LOAD NA NA
R12,R13,
20 |4 |, 4R15 RES NO LOAD 0603 SMD NA NA
21 |1 D1 DIODE SCHOTTKY 40V 1.0A SOT23-3 | Zetex ZHCS1000TA
22 |1 L1 INDUCTOR FIXED SMD 2.2uH 10% Panasonic-ECG ELJ-FC2R2KF
23 |1 |1 CRYSTAL 32.768 kHz CYL 12.5PF Citizen America CFS206 32.768KDZF-UB
Corporation
24 |2 TP6,TP7 TEST POINT 43 HOLE 65 PLATED Keystone Electronics 5002
WHITE
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A.3.3 CY8C29 Family Processor Module
Item | Qty | Reference Description Manufacturer Mfr Part Number
1 1 C1 CAP CER 10UF 16V X5R 0805 Murata Electronics North | GRM21BR61C106KE15L
America
2 4 C2,C3,C4, |CAP .10UF 16V CERAMIC X7R 0603 Kemet C0603C104J4RACTU
C6
3 1 C10 CAP 100PF 50V CERAMIC 0402 SMD | Panasonic - ECG ECJ-0EC1H101J
4 4 J1,J2,J3, | CONN MALE 32POS DL .050 TH SHRD | Centronic Precision Elec- | HHLHS32GB1
J4 GOLD tronic Co.
5 1 J5 CONN HEADER 5POS 0.1 VERT Molex 22-23-2051
KEYED
6 1 P1 RECP VERT 20POS HIROSE Hirose DF12-5.0-20DP-0.5V-81
7 4 R1,R3,R5, |RES 56 OHM 1/10W 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ560V
R7
8 5 R2,R4,R6, |RES 1.0K OHM 1/16W 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ102V
R8,R11
9 R9 RES ZERO OHM 1/16W 0402 SMD Panasonic - ECG ERJ-2GEORO0X
10 |3 R10,R12, |RES ZERO OHM 1/16W 5% 0603 SMD | Panasonic - ECG ERJ-3GEYOROOV
R13
11 2 TP1,TP3 | TEST POINT 43 HOLE 65 PLATED RED | Keystone Electronics 5000
12 TP2 TEST POINT 43 HOLE 65 PLATED Keystone Electronics 5001
BLACK
13 1 U1 PSoC Mixed-Signal Array Cypress Semiconductor | CY8C29000-24AXI
14 |2 NA SMT Spacer/nut PEM SMTSO-440-8ET
15 |1 PCB PRINTED CIRCUIT BOARD Cypress Semiconductor | PDCR-9464 REV*A
16 |1 LABEL1 PCA # Label 121R-46400 REV*B
No Load Components
17 |3 C12,C13, |CAP NO LOAD 0805 NA NA
C14
18 |1 D1 DIODE SCHOTTKY 30V 200mW SOT23 | Diodes Inc BAT54-7-F
19 |1 L1 INDUCTOR FIXED SMD 2.2uH 10% Panasonic-ECG ELJ-FC2R2KF
20 |1 Y1 CRYSTAL 32.768 kHz CYL 12.5PF Citizen America Corpora- | CFS206 32.768KDZF-UB
tion
A.3.4 CY8C38 Family Processor Module
Item | Qty | Reference Description Manufacturer Mfr Part Number
1 1 N/A PCB Cypress Semiconductor |PDCR-9494 REV **
2 2 C1,C14 CAP CER 10UF 16V X5R 0805 Murata Electronics North | GRM21BR61C106KE15L
America
3 7 C2,C3,C4, | CAP CERAMIC 1.0UF 10V X5R 0603 Kemet C0603C105K8PACTU
C5,C6,C7,
C28
4 2 C8,C11 CAP CERAMIC 1.2UF 10V X5R 0805 Kemet C0805C125K8PACTU
5 2 C9,C25 CAP .10UF 16V CERAMIC X7R 0603 Kemet C0603C104J4RACTU
6 2 C10,C12 | CAP CER 22UF 10V 10% X5R 1210 Kemet C1210C226K8PACTU
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7 7 C15,C16, |CAP .10UF 10V CERAMIC X5R 0402 Kemet C0402C104K8PACTU
c17,C21,
C22,C23,
C24
8 1 C18 CAP CER 2200PF 50V 5% CO0G 0603 Murata GRM1885C1H222JA01D
9 2 C19,C20 |CAP CERAMIC 22PF 50V 0603 SMD Panasonic - ECG ECJ-1VC1H220J
10 |1 D1 DIODE SCHOTTKY 40V 1A SOT23 Zetex ZHCS1000TA
11 4 J1,J2,J3, | CONN MALE 32POS DL .050 TH SHRD | Centronic Precision Elec- | HHLHS32GB1
J4 GOLD tronic Co.
12 |1 J5 CONN HEADER 10 PIN 50MIL KEYED | Samtec FTSH-105-01-L-DV-K
SMD
13 |1 L1 INDUCTOR SHIELD PWR 22UH 7032 TDK Corporation SLF7032T-220MR96-2-PF
14 |2 R8,R9 RES 27 OHM 1/16W 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ270V
15 |8 R31,R32, [RES ZERO OHM 1/16W 5% 0603 SMD | Panasonic - ECG ERJ-3GEYOROOV
R36,R38,
R39,R40,
R41,R42
16 |6 TP1,TP3, |TEST POINT 43 HOLE 65 PLATED RED |Keystone Electronics 5000
TP4,TP5,
TP6,TP7
17 1 TP2 TEST POINT 43 HOLE 65 PLATED Keystone Electronics 5001
BLACK
18 1 U1 PSoC3 Mixed-Signal Array Cypress Semiconductor | CY8C3866AXI-040ES2
19 1 Y1 CRYSTAL 32.768 kHz CYL 12.5PF Citizen America Corpora- | CFS206 32.768KDZF-UB

No Load Components

20 2 C26,C27 CAP, CER, 12 pF, 50V, 5%, COG, 0603, |Murata Electronics North | GRM1885C1H120JA01D
SMD America
21 6 R6,R7,R14 | RES NO LOAD 0805 SMD NA NA
,R15,R16,
R17
22 |5 R10,R34, |RES NO LOAD 0603 SMD NA NA
R35,R37,
R43
23 |1 Y2 CRYSTAL, 24 MHz, 30 ppm, HC49, SMD | ECS Inc. ECS-240-12-5PX-TR
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A.3.5 CY8C55 Family Processor Module
Item | Qty | Reference Description Manufacturer Mfr Part Number
1 1 N/A PCB N/A PDCR-9546 REV **
5 -
5 5 c1.c14 CAP, CER, 10 uF, 16 V, 5%, X5R, 0805, Murat.a Electronics North GRM21BR61C106KE15L
SMD America
C2,C3,C4, 0
3 7 C5,C6,C7, CAP, CER, 1.0 uF, 10 V, 10%, X5R, 0603, Kemet C0603C105K8PACTU
SMD
C28
o,
4 2 C8,C11 gI\A/IPD CER, 1.0 uF, 10V, 10%, X5R, 0805, Murata GRM219R61A105KC01D
0,
5 2 C9.C25 gI\A/lPD CER, 0.1 uF, 16 V, 5%, X7R, 0603, Kemet C0603C104J4RACTU
0,
6 2 C10,C12 gI\A/IPD CER, 22 uF, 10V, 10%, X5R, 1210, Kemet C1210C226K8PACTU
C15,C16,
C17,C21, |CAP, CER, 0.1 uF, 16V, 10%, X7R, 0402,
7 8 C22.C23. |SMD Kemet C0402C104K4RACTU
C24,C29
CAP, CER, 2200 pF, 50V, 5%, COG,
8 1 c18 0603, SMD Murata GRM1885C1H222JA01D
0,
9 2 C19,C20 gQPD CER, 22 pF, 50V, 5%, COG, 0603, Panasonic - ECG ECJ-1VC1H220J
DIODE, SCHOTTKY, 40V, 1 A,
10 1 D1 ZHCS1000TA, SOT-23, SMD Zetex ZHCS1000TA
11 |4 [V192935 1conn, HDR, 2x16, 0.05, GoLp, TH | Centronic Precision Elec- |, 1is3o6p1
J4 tronic Co.
12 2 5,06 g'agN HDR, KEYED, 2x5, 0.050", Gold, Digilent 161-026
0,
13 1 L1 g\l'vll)bFIXED, 22 uH, 20%, .960 A, 7032, TDK Corporation SLF7032T-220MR96-2-PF
14 2 R8,R9 RES, 27 Ohms, 1/10 W, 5%, 0603, SMD | Panasonic - ECG ERJ-3GEYJ270V
R31,R32,
R36,R38,
R39,R40,
15 13 |R41,R42, |RES ZERO OHM 1/10W 5% 0603 SMD | Panasonic - ECG ERJ-3GEYOROOV
R45,R46,
R47,R48,
R49
16 |1 R44 RES, 0.0 Ohms, 1/8 W, 5%, 0805, SMD | Panasonic - ECG ERJ-6GEYORO0V
TP1,TPS3,
TP4,TP5, .
17 |7 TP6.TP7, CONN, TEST POINT, RED, TH Keystone Electronics 5000
TP8
18 2 TP2,TP9 CONN, TEST POINT, BLACK, TH Keystone Electronics 5001
IC, PSoC5, 64K, CY8C5588AXI-060, .
19 1 U1 TQFP-100, SMD Cypress Semiconductor | CY8C5588AXI-060 ES1
20 1 Y1 CRYSTAL 32.768 KHZ CYL 12.5PF Qltlzen America Corpora- CFS206 32.768KDZF-UB
CFS308 tion
No Load Components
21 |2 |C26,C27 |CAP NO LOAD 0603 SMD NA NA
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Item | Qty | Reference Description Manufacturer Mfr Part Number
R6,R7,R14
22 |6 ,R15,R16, |RES NO LOAD 0805 SMD NA NA
R17
R10,R34,
23 |5 R35,R37, |RES NO LOAD 0603 SMD NA NA
R43
TEST POINT 43 HOLE 65 PLATED
24 |1 TP10 WHITE NA NA
25 |1 Y2 CRYSTAL, 24 MHz, 30 ppm, HC49, SMD |ECS Inc. ECS-240-12-5PX-TR
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MiniProg3 LEDs
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iniProg3 provides five indicator LEDs:
Upper Left - Busy: A red LED that lights when an operation (such as programming or debug) is in
progress.
Lower Left - Status: A green LED that lights when the device is enumerated on the USB bus and
flashes when the MiniProg3 receives USB traffic.
Upper Right - Target Power: A red LED that lights to indicate that the MiniProg3 is supplying
power to the target connectors. Note that it does not light when target power is detected but not
being supplied by MiniProg3.
Lower Right - Aux: A yellow LED reserved for future use.
Middle - No Label: A yellow LED that indicates the configuration state of the device. It flashes
briefly during the initial configuration of the device. If this LED lights solid, a configuration error
has occurred and MiniProg3 must be disconnected from the USB port and reconnected.

Programming in Power Cycle Mode

You should not perform power cycle mode programming with PSoC Programmer on the
CYB8CKIT-001. This is due to the way the CY8C38 family module is designed. VTARG of the

M

iniProg3 is wired exclusively to VDDIO1 of the chip on the module. In order for power cycle pro-

gramming to work, VTARG would need to be wired to VDDD.

Interface Pin Assignment Table

5-Pin#* | 10-Pin#* | JTAG ** SWD SWV ISSP 12C
1 1 Vtarg Vtarg Vtarg Vtarg Vtarg
2 3,5,7,9 GND GND GND GND GND
3 10 TRST SWO XRES INT
4 4 TCK SCK SCLK SCLK
5 2 TMS SDIO SDAT SDAT
6 TDO
8 TDI
Notes: * The 5- and 10-pin connectors are NOT connected together on the I/O pins

** JTAG is supported only on the 10-pin connector

*** Future upgrades may be possible to support these modes
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B.4 Protection Circuitry

The Vtarg and I/O pins of the two interface connectors are protected from ESD events and momen-
tary short circuits by a group of TVS (Transient Voltage Suppressor) diodes. These diodes provide a
15 KV ESD event protection for each pin, and will clamp the pin levels to a safe voltage in the event
of a short circuit. The Vtarg pins are protected by a shared, 5V clamp device capable of shunting
350W of transient power. Each 1/O pin is similarly protected by a 5V, 30W device.

B.5 Level Translation

The design provides level translators that interfaces with any 1/0 voltage in the range of 1.2V to 5.5V
without damage and function properly. There are actually two different level translators used in the
design.
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The MiniProg3 is a protocol translation device. It enables PC host software to communicate through
high speed USB to the target device to be programmed or debugged. This is shown in Figure C-1.
The device side communication protocol can be one of several standards, and can occur over either
of two connectors. Table C-1 lists the protocols that are supported by each connector. MiniProg3
enables communication with target devices using IO voltage levels from 1.5V to 5.5V. In addition,
MiniProg3 can provide power to a simple target board, at one of four voltage levels.

Figure C-1. System Block Diagram

PC

USB Cable —»]

MiniProg3

10-pin
Ribbon
Cable or 5- —»
pin Direct
Connection

Target Board

Table C-1. Connectors / Communication Protocol Support

Connector ISSP JTAG SWD and SWV@ I2c
5-pin Supported N/A SWD Supported
10-pin N/A Supported SWD and SWV N/A

a. SWV trace is only available with SWD debugging.
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Interfaces

ISSP

In-System Serial Programming (ISSP) is a Cypress legacy interface used to program the PSoC1
family of microcontrollers. MiniProg3 supports programming PSoC1 devices through the 5-pin
connector only.

For more information about the ISSP interface, refer to the PSoC1 Technical Reference Manual.

JTAG

The Joint Test Action Group (JTAG) standard interface is supported by many high end
microcontrollers, including the PSoC 3/ PSoC 5 families. This interface allows a daisy chain bus of
multiple JTAG devices. MiniProg3 supports programming and debugging PSoC 3/ PSoC 5 devices
using JTAG, through the 10-pin connector only.

SWD/SWV

Recent ARM based devices have introduced a new serial debugging standard called Serial Wire
Debug (SWD). The PSoC 3/ PSoC 5 family implements this standard, which offers the same pro-
gramming and debug functions as JTAG, except the boundary scan and daisy chain. SWD uses
fewer pins of the device than the JTAG standard uses. MiniProg3 supports programming and debug-
ging PSoC 3/ PSoC 5 devices, using SWD, through the 5-pin or 10-pin connector.

The Single Wire Viewer (SWV) interface, also introduced by ARM, is used for program and data
monitoring, where the firmware may output data in a method similar to 'printf' debugging on PCs,
using a single pin. MiniProg3 supports monitoring of PSoC 3/ PSoC 5 firmware, using SWV, through
the 10-pin connector and in conjunction with SWD only.

[2C ™
A common serial interface standard is the Inter-IC Communication (I2C) standard by Philips. It is
mainly used for communication between microcontrollers and other ICs on the same board, but can

also be used for intersystem communications. MiniProg3 implements an I2C multimaster host

controller that allows the tool to exchange data with I°C enabled devices on the target board. For
example, this feature may be used to tune CapSense designs.

For more information on the PSoC 3/ PSoC 5 JTAG, SWD, SWV, and 12C interfaces, refer to the
PSoC 3/ PSoC 5 Technical Reference Manual. For more information on PSoC 1 interfaces, refer to
the PSoC 1 Technical Reference Manual.
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C.2 Connectors

Warning: It is recommended that a keyed 10-pin or 5-pin connector be used on target board applica-
tions as programmer/debugger headers for the MiniProg3. The I/O's of the MiniProg3 have very lim-
ited series protection against over current. Therefore, plugging the MiniProg3 into a programming/
debugger header backwards could potentially damage the MiniProg3.

C.21 5-Pin Connector

The 5-pin connector is configured as a single row with 100 mil pitch. It is designed to mate with a
Molex model 22-23-2051 (straight) or 22-05-3051 (right angle) male header, with key tab. The signal
assignment is shown in this figure.

Figure C-2. 5-Pin Connector with Pin Assignments

1]
® s —@
‘77 SCLK 74‘
‘77 XRES 74‘
L
‘77 VTARG 74‘
1]
MiniProg3 Mating
(End View) Connector

C22 10-Pin Connector

The 10-pin connector is configured as a dual row with 50 mil pitch. It is used with a ribbon cable
(provided) to mate to a similar connector on the target board. The recommended mating connectors
are the Samtec FTSH-105-01-L-DV-K (surface mount) and the FTSH-105-01-L-D-K (through hole)
or similar available from other vendors. The signal assignment is shown in this figure.
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Figure C-3. 10-Pin Connector with Pin Assignments

Note: The ribbon cable
connector extends
nTRST beyond the body of the
connector. Be sure to

GND allow room.

TDI

GND

TDO

GND

TCK

GND

T™MS
VTARG

Pin 1
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Here is a summary of the protocols and related pin assignments.

Table Appendix C-2. Communication Protocol Pin Assignments

Protocol Signal 5-Pin 10-Pin
SCLK 4
ISSP SDAT 5
XRES 3
TMS 2
TCK 4
JTAG TDO 6
TDI 8
XRES 10
SDIO 5 2
SCK 4 4
SWD / SWV
Swve
XRES 3 10
26 SCK 4
SDA 5

a. SWV trace is only available in conjunction with SWD debugging.

C.3 Power

MiniProg3 Technical Description

MiniProg3 requires a connection to the Vddio supply of the target device to set the voltage level used
for communication. This is required regardless of the communication protocol and the port selected.
One of the connectors' VTARG pins must be connected to the Vddio supply of the target device. For
PSoC 3/ PSoC 5, this is the Vddio1 supply, because this is the supply used to drive the debug pins.
Failing to connect VTARG, or connecting it to the wrong supply results in MiniProg3 being unable to
communicate with the target device.

On boards where there is a single power supply for the entire board, the MiniProg3 can, in some
cases, supply power to the board. This supply is limited to approximately 200 mA, and is protected
against excess current draw. The power supply voltage can be selected from one of 1.8V, 2.5V, 3.3V,
or 5V. The 5V supply may be as low as 4.25V or as high as 5.5V, as it is supplied directly from the

USB port.
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