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Copyrights

© Cypress Semiconductor Corporation, 2009 - 2010. The information contained herein is subject to change without notice.
Cypress Semiconductor Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in a
Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted
nor intended to be used for medical, life support, life saving, critical control or safety applications, unless pursuant to an
express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as critical components
in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user.
The inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of such
use and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by
and subject to worldwide patent protection (United States and foreign), United States copyright laws and international treaty
provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create
derivative works of, and compile the Cypress Source Code and derivative works for the sole purpose of creating custom soft-
ware and or firmware in support of licensee product to be used only in conjunction with a Cypress integrated circuit as speci-
fied in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source
Code except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATE-
RIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described
herein. Cypress does not assume any liability arising out of the application or use of any product or circuit described herein.
Cypress does not authorize its products for use as critical components in life-support systems where a malfunction or failure
may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support sys-
tems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all
charges.

Use may be limited by and subject to the applicable Cypress software license agreement.

PSoC® Designer™, and PSoC® Creator™ are trademarks and PSoC® is a registered trademark of Cypress Semiconductor
Corp. All other trademarks or registered trademarks referenced herein are property of the respective corporations.

Flash Code Protection

Cypress products meet the specifications contained in their particular Cypress PSoC Data Sheets. Cypress believes that its
family of PSoC products is one of the most secure families of its kind on the market today, regardless of how they are used.
There may be methods, unknown to Cypress, that can breach the code protection features. Any of these methods, to our
knowledge, would be dishonest and possibly illegal. Neither Cypress nor any other semiconductor manufacturer can guaran-
tee the security of their code. Code protection does not mean that we are guaranteeing the product as "unbreakable."

Cypress is willing to work with the customer who is concerned about the integrity of their code. Code protection is constantly
evolving. We at Cypress are committed to continuously improving the code protection features of our products.
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1. Introduction
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1.1 Kit Overview

This guide and the CY8C28 Family Processor Module gives you a practical understanding of PSoC®
technology. The kit gives several example projects with step-by-step instructions to enable you to
easily get started developing PSoC solutions.

To accompany the CY8CKIT-020 kit, you are required to have the CY8CKIT-001 PSoC Development
Kit which 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.

1.2 Kit Contents

The CY8CKIT-020 PSoC Development Kit includes:
m PSoC CY8C28 Family Processor Module
m Printed Documentation
a  Quick Start
o Schematic PSoC Development Board Design
m Software CD for PSoC 1, which includes
7 PSoC® Designer™ IDE
PSoc® Programmer™ Software
CY8C28 Data Sheets
Example Project Files, Firmware, and Documentation

1.3 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.

Proceed with following the PSoC Development Kit Quick Start Guide. This guide instructs you on
how to install the CY8C28 Family Processor Module with the CY8CKIT-001 PSoC Development Kit.
The Quick Start Guide also instructs how to install the Cypress software development tools.

1.3.1 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.

CY8CKIT-020 PSoC Development Kit Guide, Doc. # 001-56971 Rev. ** 5
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Prerequisites

PSoC Designer uses the Microsoft .NET Framework, Adobe Acrobat Reader, and a Windows
Installer. If .NET Framework and Windows Installer are not on your computer, the installation auto-
matically installs it for you. If you do not have Adobe Acrobat Reader, you have to manually down-
load from Adobe website and install it.

Installing PSoC 1 Development Software

To use the CY8C28 Family Processor Module (PSoC 1) you need:
m PSoC Designer 5.0 SP6 or higher
m PSoC Programmer 3.06 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 SP6 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 CY8C28 Family Processor Module Software CD and, using the menu, select Install Soft-
ware for PSoC 1.

After installation, 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

PSoC Development Board

Sold seperately, 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 wall wart power supply
m 9V alkaline battery (not included)

This full featured board incorporates three onboard linear regulators that power peripherals and
PSoC modules at voltages between 1.7V and 5.5V. 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 VCC rail into two separate rails, analog
and digital. In addition, the board is able to separate the I/O VCC rails, giving the flexibility to power
the 1/O ports at different voltages.

The board is equipped with a 2x16 alphanumeric LCD module capable of 1.8V to 5.5V I/O. In addi-
tion, there is a mini-B full speed USB interface and a female DB9 serial communications interface.
Also included is a x-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 con-
taining a small breadboard complete with 1/0O 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/O to expand to external boards.

CY8CKIT-020 PSoC Development Kit Guide, Doc. # 001-56971 Rev. **
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The board was designed with modularity in mind and, as a result, supports removable processor
modules. This allows you to plug different PSoC modules into the board based upon the desired fea-
tures of both 8-bit and 32-bit PSoC devices.

1.4.1 Default Switch and Jumper Settings

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

Note: All CY8C28 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 ™

+ A

3V

M.

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 VDllglAJNL
L
T
SELECT ® SELEC
VAD.J

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

e

LD II
PGWEHﬁE
ee
ON

J2-35 - 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 ————"

—/
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J10 - RS232 Power (Serial Communications). Default Position: Installed
~ [l Rs232_PWR
J14 - Radio Power. Default Position: Installed
RADIO_PWR
J11 - Variable Resistor Power. Default Position: Installed
VR_PWR
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-020 PSoC Development Kit Guide
Document Number: 001-56971

Revision Issue Date g i Description of Change
Change
** 11/18/09 AESA New Guide
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Loading My First PSoC Project
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The CY8CKIT-020 PSoC Development Kit supports projects across the CY8C28 family architec-
tures. This section walks you through the high level design process for opening, building, program-
ming, and running your first PSoC projects using this Kit.

To begin with be sure you have the CY8CKIT-001 and the CY8CKIT-020 kit. 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 6.
2. 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.

3. Configure the PSoC Development Board (jumper settings and switches) in its default configura-
tion, as described in Default Switch and Jumper Settings on page 7.

4. Use the PSoC CY8C28 Family Processor Module for the PSoC 1 version of your first PSoC
project (My First PSoC 1 Project on page 9).

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

6. Power the PSoC Development Board using the 12V AC Power Adapter

My First PSoC 1 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.

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.



Loading My First PSoC Project

Figure 2-1. Chip Editor View

& Fx1_LED with PWM - PSaC Designer 5.0

=
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File Edt Wiew Project Interconmect  Buld
NEHd., THS BE
Global Resources - ex1_led_with_pwm
Poswes Setting [ Yoo £ Sp 51 / 24MHz

CPU_Clack SysCk/2
32K _Select Intemal

PLL_Made Disable

Sleep Timer Peiiod | 1.95ms

V1= 5ysChk/N 16

VC2=WEN 16

VL3 Source VL2

V3 Divider 256

SysCk Source Intemal

5ysCk2 Disabls Yes

Analog Power SC Dff/Fef Low

Fief Mux P/ vddi2) o
ACrdRunacs Risabla

Power Setting [ Ve / SpsClk freq |
Selscts the nominal opsration valtage and System Clock (SysClk]
souree, from which many intemal clocks (41,42, Y3, and CRU clo.

Part Port_1

Pin Pot 1.6

Drive Active High
Name

Indicates the name used to identity this User Madule instarce

Pinout - ex1_led_with_pwm > B X
Port_0_0, StdCPL, High Z Analog, Di 4
Port_0_1, StdCPU, High Z Analog, Di
Port_0_2, StdCPU, High Z Analog, Di
Port_0_3, StdCPU, High Z Analog, Di
Port_0_4, StdCPU, High Z Analog, Di
Port_0_5, StdCPU, High Z Analog, Di
Port_0_6, StdCPU, High Z Analog, Di
Port_0_7. StdCPU, High Z Analog, Di —
Port_1_0, StdCPU, High Z Analog, Di
Port_1_1, StdCPU, High Z Analog, Di
Port_1_2, StdCPU, High Z Analog, Di
Port_1_3, StdCPU, High Z Analog, Di
Port_1_4, StdCPU, High Z Analog, Di
Port_1_5, StdCPU, High Z Analog, Di
LED_1Pin, StdCPU, Strong, Disableir
Port_1_7, GlobalDut0dd_7, Strong, D
Port_2_0, StdCPU, High Z Analog, Di
Port_2 1, StdCPU, High Z Analog, Di

Output

= =g o
rix " Start Page  ex1_led_with_pwm [Chip]
all

7 G0 gy GE o

Frogram  Tools Window  Help

a HEEE=

. MOee .,

>4 b x

Workspace Explorer 72X

il

|
P T

—: | = [ EX1_LED_with_ Pk

- Warkspace Ex1_LED_with_PWM (1 project]
[ Ex1_LED_with_PWM [CYBC28645-24
= BB Exl_LED_with_PwM [Chip]
£ Loadable Configurationss
= ex1_led_with_pwm - 2 User Moy
[ LED_1
H FwMa_l
HF Ex1_LED_with_P'w/M [Pinout]

= Source Files
[&] main.c
., boot.asm
1= {r Header Files
2] memorw.inc
=& b
i [ Library Source Files
i [ Library Header Files
|2 Rashsecurty.tat
[ Extemal Headers

< | ¥
> B X

User Modules

Ready

2.1.2

Building My First PSoC 1 Project

1. Select Build - Generate/Build 'Ex1_LED_with_PWM' Project.

File  Edit

CPU_Clock
32K_Select
PLL_Mode

WE2=4C1 M
YA CA e

Figure 2-2. Build Project
& Fx1_LED_with_PWM - PSoC Designer 5.0

View

Sleep Timer Penod
W1 = SpClk M

Project  Interconnect

NEHd. TE WE
Global Resources - exl_led_with_pwm
Power Setting [ Wee / Sy 5.0 / 24MHz

SyaClks2
Internal
Dizable
1.95mz
16

16
]

BiLild

Help

Wiindo

Debug  Program  Tools

Generate/Build 'Exl _LED with_PWM' Project

o

B!

Generate/Build all Projects 3

Generate Configuration Files/Build 'Ex1_LED_with_PWM' Projeck o

Genetake Configuration Files For "Ex1_LED_with_PWH' Project

Generate Configuration Files For all Projects

Build 'Ex1_LED_wikh_PWM' Project

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.
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Figure 2-3. Output Window

iR P
i04im /* [] EMND OF FILE +/

Show output from: | Build w :

Linking..

LAk info: area InteruptRakd’ uzes 1 bytes in SRAM page 0

Lk info: area "wirtual_registers’ uges 4 bytes in SAAk page 0

Lkt info: area 'exl_led_with_prwrn_FRAM' usesz 0 bptes in SRAM page 0
RO 4% il 728 bptes uzed [does not include absolute areaz].
Fakd 0% full. B bytes uzed [does not include stack usage).

idata durnp at autput/Ex1_LED with_Piaf idata

Ex1_LED wath_Puwfbd - O errorfz] 0 wearming(z] 11:15:13

Ogbput

2.13 Programming My First PSoC 1 Project

Note 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.

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. Inthe Program Part window, set Accquire Mode to Reset.
4

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

5. In the Program Part window, click the program arrow to program the device.
6. Wait until programming is completed to continue.

214 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. LEDL1 blinks approximately once every second and LED2 blinks about three times a second.
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Figure 2-4. Connect P1[6] to LED1 and P1[7] to LED2

" = == Eem LI ]
- EEEa L ]
= ‘R R " .
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mmEaE (]
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LB B B L Pl[?]
s mEan "=
EEEsE T ]
LED1
= LED2
w

LED1 Ei|mim~ | _
» LED2 i mmm~ | _
i

LED3
LED4 ¥

3. For more details regarding this project, see the detailed step-by-step project instructions in My
First PSoC 1 Project on page 13.
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This chapter shows you how to create the sample projects included with this kit.

Read these precautions before you create example projects:

All CY8C28 family processor module example projects are configured for 5V.
Close any open project in PSoC Designer before loading or creating an example project.
When working with example projects, use 12V wall wart power supply.

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 Project

3.1.1.1 Creating My First PSoC 1 Project

1.
2.
3.

4,

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.

Figure 3-1. New Project Window

Mew Project Elgj

Project tupes:
Chip-lewel Syztem-lewvel
Praject Praject

EThis iz a clagsic vd.x PSoC Designer project, selecting and placing user modules.

Mame: |Ex1_LED_with_Pw/h
Laocatian: iC:\ I Browse. .
‘Wiorkspace name: i.-:"" O_with_ P/ . [] Create directory for workspace

OF. l [ LCancel
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5. Click OK. The Select Project Type window opens.
Figure 3-2. Select Project Type Window

% select Project Type

Clone project:

Path: | |[ Browse... ]

Select Target Device

Device: | [ Wiew Catalog...

Generate 'Main' file using:

®cC
() Aszembler

[ Ok, ] [ Cancel ]

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

= ; 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.

Figure 3-3. Device Catalog Window

Click here to Remove All Fiters |7| |a||7| |a||7| |a||—| |7| |a||—| |—| | all
CyaCar442-245X] g 3.010 5.25 In¢ A
§ CYBC2TS43-244X] 12 2 16K 256 40 3.0to 5.25 YES In¢ 1
= CY8C2TE43-24PVX] 12 2 16K | 256 44 3.0to 5.25 YES Inc
S CYBC2T843-24LFXI 12 £ 18K 258 44 3.01t0 5.25 YES In¢
§ E =1 CY8C28XXX (Datasheet) (Help Me Choose a Part)
— CYEC28403-24PVXI o 12 16K 1024 24 3.0to0 5.25 Yes Inc
CY8C28413-24PVX] 0+*4 . 12 . 16K | 1024 24 3.01t0 5.25 Yes Inc
E CWBC28513-244%] 0+=4 12 16K 1024 40 3.0t05.25 Yes Inc
% CYBC28623-24LTXI L] 12 18K 1024 44 3.010 5.25 Yes Inc
= CYB8C28433-24PVX] 6+ 12 158K 1024 24 3.0t0 525 Yes Inc
CWBC28533-244K] 5+ 12 18K 1024 40 3.0to0 5.25 Yes Inc
E Cv8C28243-24PVX] 12 . 12 . 18K . 1024 18 3.0105.25 Yes Inc
E CvBC28643-24LTXI 12 12 16K 1024 44 3.010 53.25 Yes Ine—
é CveC28445-24PVX] 12+ %4 | 12 | 16K | 1024 24 3.0t0 5.25 Yes Inc
= CYBC28545-244K] 12 +%4 12 16K 1024 40 3.0to 5.25 Yes In¢
E CaC28452-24PVKI 12 +%4 3 18K 1024 24 3.0to0 5.25 ez Inc
W= [ 1 Extended CYS8C28XXX (Datasheet) (Help Me Choose a Part)
5 CYBC2E403-12PVEQ o 12 16K 1024 Z4 47510525 Yes Ext
.§ CYBC28413-12PVO 0+=4 12 16K 1024 24 475t05.25 Yes Ext
é Cv8C28513-12AX0 0+*4 12 18K 1024 40 47510525 Yes Ext
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9. Under Generate 'Main' File Using:, for this project select C, then click OK.
10.By default, the project opens to chip view

Figure 3-4. Default View.

& Fy1 | ED_with_ PWM - PSoC Designer 5.0

Fle Edit Yiew Project Interconnect Buld Debug  Program  Tools  Window  Help

NEHS, SES @Y G 9E, oo ._ h ioeEEls e
GthRlEices = e e 7 Start Page .~ exl_led_with_pwm [Ehip]]
Fower Setting [ Ve / Sy 5.0V / 24MHz » @ 7 0K g7 GE g o 7 B0 g7 O0E
CPU_Clack, SysClk/g M [[1] [FH= :g} I
32K_Select Intemal I ':m;}
PLL_Maode Disablz ‘";‘; = e P e
Sleep Timer Period 1.98ms i { I |
V1= GsClkN 1 | | ‘ | | |
WC2=WC1/N 1
W3 Source SyzClkA
WC3 Divider 1
SyzClk Source Internal =
SyzClk™2 Dizable Mao
Analog Power SC On/Ref Low =
Fief Mus ['dd/2]+/-BandGap | pUET GRS g
AGndBypass Dizable ~| | | ‘ | ‘ | |
.Iiowet éelling [.Vcc ! éysl.flk [leq.] | |
Selects the nominal operation volkage and System Clock [SysClk) S—
zource, from which many internal clocks (W1, W2, %3, and CPU clo... e
Propetties ~ 1 X_ B
)
By
P n8c2 ‘ ' necas |’ nocsa |’ poca

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

Figure 3-5. User Modules Window

User Modules

s | Uszer Modules
- &DCs

7] [ Amplifiers

7] [ Analog Comm
7] [ CapSenzorz
7] [ Counters
&-CF DACs

7] [ Digital Cormm
7] [ Filterz

- Misc Digital
- MUxs

7] [ Protocolz

- PSOC_GEMERIC
-

i+ [ Random Seq
-1 RF

i+ [ Temperaturs
7] 3 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

(g 7 B00 gy BOE g _:User Madules
= 48] User Modules
¥ &-5 ADCs
- Amplifiers
- Analag Comm
#- 1 Cap Senzars
-1 Counters
- DACs
I -1 Digital Camm
D . lﬂ.j Filters
: :}E lﬂ.j Mizc Digital
=l - MUxs
i ST B e "\\\ - Protocols
TN -1 PSOC_GEMERIC
[ [ [ [ \ = Phds
- ~ e PWMIE
R I = I Pwihe
Rl I . ifs PWMDB16
e ' = e PwMDBTEL
— - dfg PWMDES
s " 4 PwMDBAL
i +-_1 Random Se

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 :

F/tE_1
W Ersion &8
Clock W3
Enable High
CompareQut Fow 0_Cutput_3
TerminalCountQut MHone
Period 100
Pulze\fidth 1]
CompareType Less Than Or Equal
IntermuptT ype Terminal Count
ClockSync Sync to SysClk

[rwertEnable Harmal |

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[O]
RIO[1]
RIO[2]
RIO[3]

BCO
PVWM8

DBCO1 DCC02 DCCO03

ROO[0]
ROO[1]
ROO0[2]
ROO[3]

I%EHHEJ

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

Goo . GOE

e |

-H-H"\-‘.
4 ‘-\-;'\.- -
Roof3] — L] |
|
(3.0 17—

|
oo I

Cloze

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

HJH

[ls} :nalp-u Oddj}7

Par1_7 v Port 2

Interconnect

(] 8 Cancel For_2 3

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_PWM[Chip] —» Loadable Configurations — Ex1 _LED_with_PWM - 2 User
Modules.

== Ex1_LED_with PwM [CYBC28645-24LTXI]
= Ex1_LED_with_Pw/M [Chip]
=] [ Loadable Configurations
=] e e:-:'l_leu:l_th_pwm - 2 Uzer Modules

21.Click the LED_1 UM and navigate to the Properties window. Configure the LED for P1_6.
Figure 3-12. Properties Window

Froperties - LED_1

LED_]
Fart Fort_1
Fin Fort_1_E
Dirive Active High
| Name

| Indicates the name uzed ta identify thiz ser Module instance

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

Global Resources

_led_with_pwm

Power Setting [ Yoo / Sygairareet i ik
CPU_Clock SuzClks2
32K _Select |rternal
PLL_kode Dizable

Sleep Timer Period 1.95msz
WCT=SpeClkAM 16

WC2=VC1 M 16

WC3 Source W2

WIC3 Divider 256

Sy=Clk Source |nternal
Sy=Clk*2 Dizable Yes

Analog Poweer SC Off/Ref Laow
Ref Mux [\fdd/ 2]+ dd 2]
AGndBypass Dizable

Op-Amp Bias Lo

Switchi odePump OFF

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

Power éetting [ Yoo !-SIysEIk freq ]

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

12 Workspace 'Ex1_LED_with_Pu' [1 project]
== Ex1_LED_with_PwM [CYBC28645-24LTXI]
= ¥ Ex1_LED_with_PywM [Chip]
= [[Z Loadable Configurations
=1 Rl _led with_pwm - 2 User Maodules
[0 LED_1
B Fa
E Ex1_LED_with_P [Pinaut]
=5 Ex1_LED _with Pt
= Source Files
g
T, boot.asm
-1 Header Files
® [ b
@ flashzecunty. 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 Pl 6toLED1
a P1_7toLED2

29.Reapply power to the board.

30.Use PSoC Designer as described in Programming My First PSoC 1 Project on page 11 to pro-
gram the device.

31.Reset the DVK, and observe the blinking LEDs.
32.Save and close the project.
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3.1.1.2 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_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 APl definitions for all User Modules */
/nnnn *hKhkkk
*

Function Name: main

A R S e S A *hXhkhkx

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

Parameters:
void

Return:
void

Ok X ok ok X X Ok X X ok % X

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

void main(void)

{
WORD 1i; /* Variable used for delay */
PWMB_1 Start(); /* Turn on the PWM to blink LED on P1.6 */
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++);

/* Switch the state of Software LED (on or off) */
LED_1_Invert();

} /* End of while(l) */
} /* End of main */

/* [1 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.

3.1.21 Creating ADC to LCD Project

1. Follow steps 1 to 10 in section 3.1.1.1 on page 13, 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

I |
rownem | reaeesa

5 ot H‘?T’[/ :@JEFT—D

10-bit Resolution, polled-data, 2nd-
Order, 64X Oversample Rate

®

0-bit Resolution, polled-data, 1st-Order,
D51128

128X Oversample Rate

5C FE0 Mok

i urere=tn
OC I FL k] Jﬁ)—\‘ﬁ e == 12-bit Resolution, polled-data, 2nd-
DS2128 w{i - '-'-JF_TT 2 . Order, 128X Oversample Rate

ey Ciock Selede o |

=

|%

[ ]S ] [ 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
Port_0_0 -

Port_0_1 ——

Port_0_2

Port_0_3 -

Port_0_4 Low

Port_0_5 >—1

Port_0_86

‘%7 e

A AA

E ASC10 i
' elSigPlus_1 E
..\ ADC £

Maginput 8

6. Inthe 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

P
Gain 1.000
Iput AnalogColumntd LE=BuzSwaitch_0
Reference AGMD

_ .-i'-.nalc_ug!_ﬁ uz Dizable

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

Figure 3-18. DelSigPlus_1 Properties
Proper us_1

DelSigPlus_1
[ ataF ormat Inzigned
ClockPhase Mormal
Pozlnput ACCO0
M eglnput ACCO0
M eglhput ain Digoonnected
' Name

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

Properties - LD 1

LCO_1
LCDPart Part_2
BarGraph Dizable

Name

| Indicates the name uged to identify thiz User Module ingtance

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

Figure 3-20. Global Resources
¢2 adc_bo_lcd

Global Resource

Power Setting [ Yoo / Sygali el RIgk
CPU_Clock, SyzClks2

32K _Select | nternal
PLL_kode Dizable

Sleep Timer Period 1.95ms

WC1= SpsClk/M 12

WC2=WC1/M 16

W3 Source WIC2

W3 Divider 256

SysClk Source | nternal
SysClk™2 Dizable Yes

Analog Power SC On/Ref High
Fef kux [2 BandGap)+/-BandGap
AGndBypaszz Dizable

Op-Amp Biaz High
SwitchidodePump OFF

Trip Yoltage [LYD [SMP) 481 [5.00)
LWD T hrotteB ack, Dizable
Watchdng Enable Dizable

.Puwm Set.ti-ng i\fcc .F. Systlk freq ]
| Selects the nominal operation voltage and Syztem Clock [SysClk)
| =ource, from which many internal clocks i1, W2, %3, and CPU cla...
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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

Port 0 0

Port_0_1

t 2 N
LI«

12.Ensufé that AnaiogCqumn_CIock_O, is connected to VC1. Ifitis not, double click the MUX and
choose VC1.

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

7/

_— Port_0_1

WL
— W CCO00 £
AnalogClock_0_Select

AnalogClock_1_Select GA 1

¥
K
-

13\.Open the existing main.c file within Workspace Explorer. Replace the existing main.c content with
the content of the embedded CY8C28_main_EXx2.c file, which can be found within the
attachments feature of this PDF document.

14.Save the project.

I=E
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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 breadboard SW3 to 5V.
18.Configure the DVK breadboard using the included jumper wires:
a PO_1toVR

Figure 3-23. Connect PO_1to VR
’u] e ] -

. i RESE
. i L
- - JQ RESET
; =z B & 5w
T..; E 5::2};“:'5 O] EEEESN 0
o ot :mnloTx| EEeSe [ B B B B ] 1 PO_l
I mRIETS‘ E s as s s8R )_2
RTS' [ B B ] EE =S )_3
"E e ESE HE E B BB 4
P‘,’ - =R B E B R BB :
4 1] mmEan = EEBR v
RAD“;:? " e R = - " e En 7
-"I'-IPA LI B ] " E R EBR -0
Rlpﬁ - R E B " E B EBR }
sCK EEE® " EEEBE 3
HOSI - e EE " E E R B 3
IRQ - R R B " EEEBN "‘j
nSS R = smBEn ¥
E e RS " "R EB ;
j = maan EEEEE -
{...-._,: RADIO 1/0 Eene TR
RADIO_PWR
o =nfiHFI
; DT!F" W " 111 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 11 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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3.1.2.2 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_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 APl definitions for all User Modules */

/* LCD specific */

#define ROW_O 0 /* LCD row O */
#define ROW_1 1/* LCD row 1 */
#define COLUMN O O /* LCD collumn 0 */
#define COLUMN 9 9 /* LCD column 9 */

J** e e e e e ek e e e e e e e e e e e e e e e e ke ke ke ke ke e e ke ok e e e e e ek

* Function Name: main

* AR R S S e *hKhkxk

R R S

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

Ok X F ok % X ok ok X

void main(void)

{
WORD adcResult; /* Holds the integer ADC result */

/* Initialize the PGA used to buffer input from the potentiometer (VR) on
PO.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_0O, 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_flsDataAvailable())

{
/* 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 */
b
} /7* End of while(l) */
} /* End of main */

/* [1 END OF FILE */
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3.1.3 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.

3.1.3.1 Creating ADC to UART with DAC Project

1. Follow steps 1 to 10 in section 3.1.1.1 on page 13, 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 ACCO00.

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

I

‘ Port_0_1 \
Port 0_0 g

e -
Port_0_1 41

Y

Port_0_3 S

4//

Port 0_4 L %

» 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.

10.Move the UMs so that they match the configuration shown in Figure 3-25 on page 30.

© 0 N o
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Figure 3-25.

o ain
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Configure User Modules

> TX8 1

» Counterl6_1

» Counterl6_1

2 » PGA 1

» DelSigPlus_1

sanm

» DAC6_1

11. Click on DelSigPlus_1 and configure it to match this figure.

Flgure 3-26 DeIS|gPIus 1 Properties

DelSigPlus_1
zer .h-‘hu_.u.s _'.»'E'I"\-u__. Iz
Werzion 1.0
[rataF armat IInzigred
ClockPhaze ' Mormal
Poslnput | ACCao0
M eqlhput ACCO0
Meqlhput ain Dizconnected
Mame
Indicates the name used to identify thiz User Module instance
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12.Click PGA_1 and configure it to match this figure.
Figure 3-27. PGA_1 Properties

Properties - PaA_1

PGA_1
ger Module FEA
Werzion 32
Gain 1.000
[ript AnalogColurnkdLzBusSwitch 0
Reference AGHD
AnalogBuz Dizable

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

Properkies - DACH_1

DACE_1
zer Module DACE
Werzion 4.3
AnalogBuz AnalogOutBus_1
ClockPhase Marrnal
[rataF ormat QffzetBinan

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

LCDPart Part_2
BarGraph Dizable

15.Click on Counter16_1 and configure it to match this fi'gure.

Figure 3-30. Counterl6_1 Properties

Properties - Counterlo_1

Counter1B_1
[ zer Module Couriter1 5
Werzion 25
Clack. W2
Enable High
Caomparedut Mane
TerminalCountOut Maone
Period 1]
Comparey/alue ]
CompareT ype Less Than Or Equal
[nterruptT ype Terminal Count
ClackSynec Sync ta SysClk
InvertE nable Marmal

CY8CKIT-020 PSoC Development Kit Guide, Doc. # 001-56971 Rev. ** 31



Sample Projects

32

16.Click TX8_1 and configure it to match this figure.

Figure 3-31. TX8_1 Properties

Properties - THG_1

TX8_1

W ar

Clock W3
Cutput
T Interrupt Mode
ClockSync
Drata Clock Out

Raow_ 0 Output_2
THComplete
Sync b SypsClk
MHone

=7 Cvpress

PERFORM

17.Click RO0Q[2] LUT, enable Row_0_Output_2_Drive_2 to connect GlobalOutOdd_2.

Figure 3-32. Digital Interconnect Window

Ri0[2)

Digital Interconnect Row_0_QOutput_2

ROOfz |

Hm{ﬂl—l

, GOO

0T

GOE |

Cloze
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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
e

i o
BCOD
CNTR1E LSBE CNTR168 MSB
% ] DBECOT 5 [p DCCO2 DCCO3
nter1B_1 TXE_1
6_MS THE
Comnzaulef Dt D O]
ﬂnﬁi&lﬁﬁl_ Oeten]._ Part_1
Part 1.1
ROO[0] | Pon_1_2
ROO[1]
RO0O[2] Pert,_1_4
ROO[3] KOW_U_UUIPUT__"_} i
Pert_1_
Pert_1-6
} 2::{?} Pir Paort_1_2 Pert_1_7
!
3 RI[Z] Interconnect | Pon 2y
= RI1[3] Pert 2.1
ju |
BC1 Port 2 2
BECI0 R DGC :.,--_:_ﬂ
QK. Cancel o
Pof 2
P27
Port 3.0
19.Click OK to continue.
20.Click AnalogOutBuf_1 and configure it for Port_0_5.
Figure 3-34. Configure AnalogOutBuf_1
L4 M T._:!: -
g e pim =
et 1
b i
l_._J J P =ccil i_:_..:_. :-1:.-; ..w:rm __ _': :'..n:l“ | |'_|
J:m-u '=' [ ASOH Pml] ,i }ASEH % P ASEAD i ‘b AR : ;
iiiiiii : ‘ r ‘ ‘ ‘ I-
BD {
¥ @nalugoutmf_‘ff— 2
OFF |
|Port 05

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

5

nalogColumn_inputMUX_0

[ LT

—— 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 D I

Ca(

AnalogClock_0_Select
AnalogClock_1_Select

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

Figure 3-37. Configure Global Resources

alobal Resources - adc_to_uark with_dac
Power Setting [ e B 24hHz
CPU_Clock, SyzCllks2
32K _Select | nternal
PLL_kode Dizable
Sleep Timer Period 1.95ms
WC1=SpeClk/M 16
WC2=VC1/M B
W3 Source SypeClkA1
W3 Divider 7a
SyzClk Source | nternal
SysClk™2 Dizable Mo
Analog Power SC On/Ref High
Ref Mux [2 Bandzap)+/-BandGap
AlGndBypaszs Dizable
Op-Asmp Biaz High
SwitchidodePump OFF
Trip Yaltage [LYD [SMP) 4.81% [5.000)
LD T hrottleB ack, Dizable
W atchdog Enable Dizable

Power Setting [ Yoo f SysClk freq ]

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

24.0pen 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:
limp _Counterl6_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 breadboard SW3 to 5V.
34.Configure the DVK breadboard using the included jumper wires as follows:
o PO_1ltoVR
a P1 2toTX
o PO_5to 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 3-38. Connect PO_1to VR, P1 2to TX, and PO_5to LED1

e jaszéz_ng
% ; RESET
N ci2 v 8
.-ui C15 2\ J‘ﬂ;j‘” >
fou & ¥5n = X

mER1T P15
KER16py| |
mER1G_ | |

i

B
o

o —

PO_1

RRRRRRRE
ATENTTr

a1 67X]
TS
RTS

P12
M1so| !

RAD_RES
TxPA
RxPA

SCK
MOSI
DP IRQ

nSS

P12

" R14

4 RADIO 1/oJ

)

>_PW
=il Fi
3 XA

(((cmeLE':N—-——‘
VR_PWR

VR

35.Connect a serial cable to the PC and the DVK board.
36.0n the DVK board, verify that RS232_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.
o Baud Rate: 38400
n Data: 8-bit
o Parity: none
o Stop: 1bit
o Flow Control: none

39.Use PSoC Designer as described in Programming My First PSoC 1 Project on page 11 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.

40.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_EXx3.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 APl definitions for all User Modules */

/* Counterl6 Interrupt Handler */
#pragma interrupt_handler Counterl6_C_ISR

/* LCD specific */

#define ROW_O 0 /* LCD row O */
#define ROW_1 1/* LCD row 1 */
#define COLUMN_O O /* LCD column 0 */
#define COLUMN_9 9 /* LCD column 9 */

const BYTE sinTable[]=

{
o, 0, 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
}:

BYTE tablePos = O;

/> FedeKeKek FededeKeKeAeK Fede KoK dede FedeKeKeAede Ak

* Function Name: main
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 A A A A A A A A A A A A A A A A A AAAAAAAAAAAAAAAAAAAAAAAAAA AR A dAAKd Kk

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 Counterl6 period (based on the raw count) for the
DAC output.

Parameters:
void

Return:
void

ok ok X R 2k X % ok X X F % X

laieiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiasiasiaiaiaiaisasiaidaisiasissasisadaiasiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaie /
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 Enablelnt(); /* Enable DAC update interrupt */

CY8CKIT-020 PSoC Development Kit Guide, Doc. # 001-56971 Rev. **



e

= .
——
= ¥ -

==7¢ CYPRES

PERFORM

/* 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(Q); /* Start reading values on the ADC */
LCD_1_Start(); /* Start the character LCD */

LCD_1_ Position(ROW_0O, COLUMN_O0); /* Set the LCD to (Row=0,Column=0) */
LCD_1 PrCString("V Count: ");

M8C_EnableGInt; /* Enable Global Interrupts */

while(1)
{
/* Step 1: 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
*/

/* 1s new data available from the ADC? */
if (DelSigPlus_1_ flsDataAvailable())

{
adcResult = DelSigPlus_1_wGetDataClearFlag(); /* Get new ADC data */

/* Change DAC update rate counter */
Counterl6_1 WritePeriod((adcResult << 4) + 200);

LCD_1_Position(ROW_0O, 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 PutCRLFQ); /* Write return character to TX8 */

}
} /* End of while(1) */
} /7* End of Main */

* kK *hKhkkk

Function Name: Counterl16_C_ISR

* N

* * kX A o *hXhkhx

*

* 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 jump
* 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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*

* ook e e e ek * e e e e Aok ook e e e ek KAAAKKKKK J

void Counterl1l6_C_ISR(void)

{

/* Check to see if we have reached the */

if (tablePos >= sizeof(sinTable))

{

tablePos = 0;

ks

DAC6_1 WriteBlind(sinTable[tablePos++]);
}

/* [1 END OF FILE */
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3.1.4 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.

3.1.4.1 Creating CapSense Project
1. Follow steps 1 to 10 in section 3.1.1.1 on page 13, 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

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

@ Yes

O Wo, | want to make a custom selection

3. Select Yes and click OK.
4. Right click the CSD user module in the workspace explorer and select CSD Wizard.
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Figure 3-40. Select CSD Wizard

4 kX 2
T oo g, GO0E g =l Workspace 'Exd_CapSense’ [1 project]
=-{Z Ex4_CapSense [CYBC28645-24LTXI]
=-H8 Ex4_CapSenze [Chip]
. =-{Z Loadable Canfigurations
J = exd_capzense - 1 User Modules
— [ Jcso_i |
= [T i & Mext Allowed Placement
: [ Ex
Place
Unplace
3 5 Renarme
J Delete
= Select Color 2
Datasheet »
User Madules Properties
e ’ﬁj User Mod Selection Options. ..
| [ ADCs
3 Amplfil  €SD Wizard...

5. CapSense Wizard window opens.

Figure 3-41. CapSense Wizard

Global Settings | Sensars Settings |
SWo
Buttons 1
Sliders 1
Radial Sliders 0
Analog Bus Both
Modulatar Capacitar F PO[S]
|
Buttons
Buttons Sensors Count
W 0 o w ")
e —— — =2 =2 = =2 =2
Chip Pin Assignment Wiew | Table Pin Assignment Yiew | =1 = s “ fa
DECSTEEoETNEE
fiEfEaaSERaRa
o UbbbbbooHnon
4847 464544434241 4D303837
P23 1 36 ) P2)
P2 £ 2 CY8C28645 35 3 P22 [
Par) 1 3 34 ] pap)
Pds] 1 4 QFN 33 [ Pas)
Pa3) 5 32 ] Pa4)
Paft) 16 a1 [ Pa)
sup 17 30 3 Pam)
P = 8 20 ] XRES
Pas o9 28 [ PaE)
PaE] £ 10 27 ] P34
Pap =3 11 26 ] P3[2]
Ps[a) [ 12 2s [ Pap)
1314151617 18192021 222324
_____ ST Legend for Chipe
g;%;ﬁ-:—g saiasy [ Unavailable pins
bt b [ Locked pins
[ Awailable pins
Total Sensors: 6 | Switches: 1 | Shiders: 1 | Radial Shiders: 0

6. Inthe CapSense Wizard window, under the Global Settings Tab, set the # of buttons to 2.
7. Select P0.7 as the Modulator Capacitor Pin.
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Figure 3-42. CapSense Wizard Place Buttons

Sample Projects

Global Settings | Sensors Settings

CapSense Wizard
@ swi

| Buttons 2 |
Sliders 1
Radial Sliders 1]
AnalogBus Bath

| Modulator Capacitor F PO[7] |

Modulator Capacitor Pin
Modulatar Capacitar Pin

. (olos
(1)os

Chip Pin Assignment View | Table Pin A‘ssignment \;’\ew_ i

oDy
SoEs =
foffdf>Eaann

(Zlos

. (eos

(r)os

o HHHUbOOUOOOG

4BAT46454443424140383837
P2E) 1 36 [ P2
P20t 1 2 CYBC28645 35 T P22l
Pa7) 0 2 34 = Pam)
Pas) ] 4 QFN 33 [ Pag]
Pafa) 1 5 32 ] Pa]
Papt] & a1 [ Paf2)
smp 17 a0 [ raim
Pam) [ & 20 [ XRES
Pas) @ 28 ] Pas]
Par3) 3 10 27 [ P34
Pap] [ 1 zs — F32)
P[] 0 1 s T Pam]

Legend for Chip;

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

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

8. Click and hold SWO0 and drag it to PO.5.
9. Do the same for SW1 and drag it to P0.6

Figure 3-43. CapSense Wizard Slider Sensors

CapSense Wizard =

Global Setlings | Sensors Settings

Buttans 2
Sliders 1
Radial Sliders 1]
AnalogBus Bath

Modulatar Capacitor F PO[7]

Modulator Capacitor Pin
Modulator Capacitor Pin

| SWo SWi1
PO[5] PO[6]

(Flos

EECZgEozTESE

CERGmECmE B@L

o  LUHUOOCCTTT

484T4B454443424140303837
P23 BT 1 36
P21 [ 2 CYBC28645 a8
Pa7) 0 2 34
Pafs) 1 4 QFN 33
P43 [ 5 32
Pt (6 31 (=
sMP [ 17 a0
Pam) (& 20
ol = 28
Pa 3 w0 27
Pard) [ 11 26
Pa[a) [ 12 25

13141516 1718182021222324

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

P2[4]
P22]
P2[0]
Pa[E]
Paf4]
Pa2]
P4[0]
XRES
P3[6]
P3[4]
P3[2]
P3[0]

Legend for Chip;

[ Unavailable pins
[ Locked pins
[ Awvailable pins
[ Assigned pins

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

10. Do the same thing for each slider sensor and corresponding pin.
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o S0.0to P0.0
a S0.1toPO.1
o S0.2to P0.2

S0.3 to PO.3
o S0.4toP0.4

11. Select the Sensors Settings Tab

12.Set the Resolution to 80.
Figure 3-44. Sensors Settings Tab

CapSense Wizard 3]

s
=F CYPRESS

PERFORM

| Blobal Settings | Sersors Settings |

Sensors Count )

Resolution
Sensor Resolution. [ts range is from 5 to 65535

SWo | [ swi
PO[5] | | PO[6]

EECZgEez TEER

NNSSc=c0 coan

corA>nNON 0L

o UHbbbOubooon

4847 4845444342 4140303837
P23) £ 1 a6 T rapy)
Far1] 12 CY8C28645 36 ) pa)
ParT] [ 3 ¢ [ P21
Pafs) [ 4 QFN a3 T 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
[ Assigned pins

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

13.Click OK

14.In 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

FingerT hrezhold
Moize T hrezhold

B azelinell pdate T hreshold
Senzors Autoreset
Hysteresiz

Debounce
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w32
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2
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18. Click LCD_1 and configure it to match this figure.

LCOPort
| BaGraph

Fort_2
Enable

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

Figure 3-47. Figure . LED_1 Properties

Properties - LED_1

[Nare [T

Part Part_1
Pin Paort_1_6
Drive Active High

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

Properties - LED_2

(Nare [T

Part Part_1
Pin Part_1_7
Dirive Active High

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

ense * B X
B0 24bHz w

CPU_Clock SysClk/2

32K _Select Internal
PLL_Maode Dizable

Sleep Timer Period 1.95mz

W1 = SysClk/M 1
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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:
a P1_6toLED1
o P1_7toLED2
28.Ensure that PO_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 13 to pro-
gram 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 "Buttonl” in the top row of the LCD display. Likewise, if B2 (PO[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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3.1.4.2 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_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 APl definitions for all User Modules */

/* LCD specific */

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

#define ROW_1 1 /* LCD row 1 */

#define COLUMN_O O /* LCD column O */

#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 O of the LCD */

#define BUTTON_1_STR "Buttonl "

/* Button 2 only string for row O of the LCD */
#define BUTTON_2_STR " Button2"

/* Button 1 and 2 string for row O 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"

/* CapSense specific */

#define SLIDER_RESOLUTION 80
#define SCANSENSOR_BTN B1 O
#define SCANSENSOR BTN B2 1

void UpdateButtonState(BYTE sensor_1, BYTE sensor_2);
void UpdateSliderPosition(BYTE value);

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

* Function Name: main

* B S e R R e S S * R R R S

*

* 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

Ok Ok X Ok X X F %

ialale ialalalalaiale /
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(Q);
/* LED2 Initialization */
LED_2_Start();

/* CapSense Initialization */

CSD_1_Start();

/* 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_blsSensorActive(SCANSENSOR_BTN_B1);
stateB_2 = CSD_1 blsSensorActive(SCANSENSOR_BTN_B2);

/* Get Linear Slider Position */
pos = CSD_1 wGetCentroidPos(l);

/* Update LCD and LED"s with current Button and Linear Slider states */

UpdateButtonState(stateB_1, stateB 2);
UpdateSliderPosition(pos);

}

/> Kk K oo e Ao ek ook e e e ek ook e e e ek

* Function Name: UpdateButtonState

sensor_1: Button state for Bl
sensor_2: Button state for B2

*

* 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:

*

*

*

*

Return:
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* void
*

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

void UpdateButtonState(BYTE sensor_1, BYTE sensor_2)

{
LCD_1 Position(ROW_0,COLUMN_O0);
/* 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 OnQ);
LED_2 OnQ);
b
else if (sensor_1 || sensor_2)
{
if (sensor_1)
{
/* Display Button 1 state on LCD and LED1 */
LCD_1 PrCString(BUTTON_1_STR);
LED_1 OnQ);
/* Button 2 is not active */
LED_2 OFFQ);
s
else // sensor_2
{
/* Display Button 2 state on LCD and LED2 */
LCD_1 PrCString(BUTTON_2_STR);
LED_2 On(); /* Turn on LED2 */
LED_1_OFf(Q); /* Turn off the LED1 */
hs
b
else
{
/* Display default string on LCD and set LED"s to off */
LCD_1 PrCString(DEFAULT_ROW_O_STR);
/* Set both LED"s off in this state */
LED_1 OFFQ);
LED 2 OFFQ);
}
b

/n * kX A *hdhkhx

* Function Name: UpdateSliderPosition

* B S S R B R e R * kK R R e S

*

* Summary:

* Updates the LCD screen with the current slider position by displaying the
* horizontal bar graph.

*

* Parameters:

* value: Centroid position from CapSense slider.
*

* Return:

*  void

*
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void UpdateSliderPosition(BYTE value)
{

/* 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_O, NUM_CHARACTERS, value + 1);

3

/* [1 END OF FILE */
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This appendix gives detailed specifications of the PSoC Development Kit Board components

2.1 PSoC Development Board

211 Factory Default Configuration
2111 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 wall wart
supply 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 1/O 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 the user to power the PSoC GPIOs at different voltages.
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2.1.2

2121

2122

52

Power Supply Configuration Examples

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.

Note 5V operation is not recommended with ES1 Silicon. See the silicon errata for details.

Figure 2-1. Setting a 5V Supply from VREG

1 W

MOVE VDD SELECT
SWITCH TO 5V

SELECT VDD AS SOURCE
FOR VDD ANLG

p SELECT VDD AS SOURCE
FOR VDD DIG

- SELECT VREG AS SOURCE

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 2-2. Setting a 3.3V Supply from VREG

= Ull +
\ N 7
5

MOVE VDD SELECT
SWITCH TO 3.3V

SELECT VDD AS SOURCE
FOR VDD ANLG

p SELECT VDD AS SOURCE
FOR VDD DIG

p SELECT VREG AS SOURCE
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2.1.2.3 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 2-3. Setting VDD ANLG as VADJ and VDD DIG as VDD for VDD = 3.3V
il o R 3 = ' e

MOVE VDD SELECT
SWITCH TO 3.3V

SELECT VADJ AS SOURCE
FOR VDD ANLG

SELECT VDD AS SOURCE
FOR VDD DIG

B SELECT VREG AS SOURCE

This helps to separate the analog supply from the digital supply and VDD.

2.1.24 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 2-4. 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

p SELECT VADJ AS SOURCE
FOR VDD DIG

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.

Note 5V operation is not recommended with ES1 Silicon. See the silicon errata for details.

F|gure 2-5. Settmg a 5V Supply from VBUS

MOVE VDD SELECT
SWITCH TO 5V

SELECT VDD AS SOURCE
FOR VDD ANLG

p» SELECT VDD AS SOURCE
FOR VDD DIG

p 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.

HwbdpE

CY8CKIT-020 PSoC Development Kit Guide, Doc. # 001-56971 Rev. **


http://www.usb.org/developers/docs/

==,

=-———\_

=_=..T

CYPRESS Board Specifications and Layout
Flgure 2-6. Setting a 3 3V supply from VBUS
MOVE VDD SELECT
SWITCH TO 3.3V
p» SELECT VDD AS SOURCE
FOR VDD ANLG
p 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.
21.2.7 J1 - DC Power Jack
Figure 2-7. DC Power Jack
+ DC
+12VI1MA
Use a 12V/1A wall wart power supply when powering from the barrel power jack. This input power is
VIN.
2.1.2.8 9V Battery Terminals
Figure 2-8. Battery Terminals
Use a 9V alkaline battery to connect to the 9V battery terminals. This input power is VIN.
2.1.2.9 J8 - 5V Source
This header allows the user to select the 5V source from either the onboard 5V regulator (VREG) or
from the USB 5V rail (VBUS).
2.1.2.10 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 the user 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 (1.25V to 3.9V), 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 (1.25V to 3.9V).

R11 - Adjustable Regulator Variable Resistor

This adjustable resistor is used to tune the VADJ voltage. Turning this variable resistor swings the
VADJ voltage between 1.25V and 2.3V 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 1.25V and 3.9V.
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2.1.3 Prototyping Components

2131 Prototyping Area

J10-RS232 POWER

P15-DB9 SERIAL ~®— - p———
COMMUNICATION - 15232_PWR
PORT _I f1z

J9-FULL SPEED
USB PORT @——

W W W N EEEEENEEDENEEE
N EEEEEEENEEEENNEEE
E e EEEEEEENE NN ENENEE
" A EEEEEEEE NN EEEW
E e EEEEEEEENEEEE

J14-RADIO POWER

J11-VARIABLE

1\_El.{lu.nr.LE.- i 'I . .'I_ ; A S il SW2
RESISTOR POWER =

28 i1

P17-WirelessUSB -a&——
LP RADIO MODULE
CONNECTOR

FROTOTYPE AREA

R20-VARIABLE
RESISTOR CAPSENSE SLIDER ~ CAPSENSE BUTTONS

Note Portl pins are used for SWD/JTAG. The P1_6 and P1_7 pins are used for CapSense.

2.1.3.2 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 /O pins, use wires to jumper from P16 to P19, where
sockets for ports zero and one are available.
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Table 2-1. Connector Pin Assignments - RS232 (DTE) Serial Communications Socket

Pin Number P15

1 (Empty)

X

RX

(Empty)

GND

(Empty)

CTS

RTS

Ol |N|o|O|b|lwW|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 2-2. Connector Pin Assignments - Wireless Radio Module Socket

Pin Number P17
1 GND
2 V3 3
3 IRQ
4 RD_RESET
5 MOSI
6 nSS
7 SCK
8 MISO
9 GND
10 (Empty)
11 TxPA
12 RxPA
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2.1.3.9
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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

: )
The board has a 2x16 alpha-numeric LCD. I/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 2-3. Connector Pin Assignments - LCD Module Socket

Pin Number P18
1 GND
2 VCC_LCD
3 VO
4 RS
5 R/nW
6 EN
7 DO
8 D1
9 D2
10 D3
11 D4
12 D5
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Table 2-3. Connector Pin Assignments - LCD Module Socket (continued)

Pin Number P18
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
560Q 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, 33, J4 and J5 - VDDIO Select

These four headers allow the user to power the PSoC GPIOs at different voltages. For instance,
some of the I/O 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 selectable 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 2-9.

Figure 2-9. VDDIO Select

VDDIO_0=VDD(5V/3.3V) VDDIO_1=3.3V VDDIO_2=VADJ
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2.1.6.2 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.

2.1.6.3 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.

2.1.6.4 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 1/0s), 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 2-4. Connector Pin Assignments - Processor Module Sockets

CY8CKIT-020 PSoC Development Kit Guide, Doc. # 001-56971 Rev.

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
9 VBUS P9 2 P8 2 P7 6
10 VDDIO1 P9 0 P8_3 P7_5
11 P5 6 P2 1 PO 0 P12 0
12 P57 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 P9 3 VDDA VDDIO3
17 P1 6 P25 PO _4 P3 4
18 P17 P2 4 PO 5 P35
19 P1 4 P2 7 PO_6 P3 2
20 P15 P2_6 PO_7 P3 3
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Table 2-4. Connector Pin Assignments - Processor Module Sockets (continued)

Pin Number P1 (West) P2 (North) P3 (East) P4 (South)
21 HW_RESET | P9 4 P8_4 P30
22 P13 P9 5 P8 5 P31
23 P11 P12_5 P8_6 P72
24 P12 P12_4 P8 7 P7 3
25 P10 P9 6 P4 2 (Empty)
26 P5 3 P9 7 P4 3 (Empty)
27 P52 P6_5 P4 4 P70
28 P5 1 P6_4 P4 5 P7 1
29 P5 0 P6_7 P4_6 NC1
30 XRES P6_6 P4 7 NC2
31 GND GND GND GND
32 GND GND PO 1 GND

Figure 2-10. Mechanical Layout Details for Processor Module Connector
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2.1.7 Expansion Ports

B Port C
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DVK1 DEVELOPHEJ BOARD
Port B

The board accommodates 1/0 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 1/0 and ground exclusively. These sockets can be used to
join the processor module I/Os with external I/Os through the use of daughter boards.

Table 2-5. Connector Pin Assignments - Expansion Port Sockets

Pin Number P5 (PORT B) P6 (PORT A') P7 (PORT A) P8 (PORT C)
1 P17 P6_7 P3_7 P9 7
2 P16 P6_6 P3_6 P9 6
3 P15 P6_5 P35 P9 5
4 P14 P6_4 P34 P9 4
5 P13 P6_3 P33 P9 3
6 P12 P6_2 P32 P9 2
7 P11 P6_1 P31 P9 1
8 P10 P6_0 P30 P9 0
9 GND GND GND GND
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Table 2-5. Connector Pin Assignments - Expansion Port Sockets (continued)

= ; CYPRESS

PERFORM

Pin Number P5 (PORT B) P6 (PORT A") P7 (PORT A) P8 (PORT C)
10 RESRV3 RESRV8 RESRV11 RESRV14
11 pP2_7 pP2_7 P5 7 P8 7
12 P2_6 P2_6 P5_6 P8_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 P50 P8 0
19 GND GND GND GND
20 RESRV2 RESRV7 RESRV10 RESRV13
21 PO_7 PO_7 P4 _7 pP7_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 pP7_2
27 PO_1 PO_1 P4 1 P7_1
28 PO_0 PO_0 P4 0 P7_0
29 GND GND GND GND
30 RESRV1 RESRV6 RESRV9 RESRV12
31 P12 3 pP7_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 Vv3_3 P7_3 V3_3 Vv3_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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21.7.1

Board Specifications and Layout

Expansion Ports A and A’
Expansion port A can be used as I/0 ports with three full 8-bit ports port3, port4 and port5. It has four
special I/Os as well as ground and voltage pins. It can be used to join processor module I/Os port3,

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, porté and port7. It
has four special 1/0s as well as ground pins. It has no voltage pins. It can be used to join processor

module I/Os port0, port2, porté and port7 with external 1/0Os 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 1/0Os
port0, port2, port3, port4, port5, porté and port7 with external I/Os through the use of daughter

boards.
Expansion port B can be used as I/0 ports with three full 8-bit ports port0, portl 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 portO,

2.1.7.2 Expansion Port B
portl, and port2 with external 1/Os through the use of daughter boards. It is mainly used in devices

with fewer 1/Os.
2.1.7.3
Expansion port C can be used as I/O ports with three full 8-bit ports port7, port8 and port9. It has four

Expansion Port C
special I/Os as well as ground and voltage pins. It can be used to join processor module I/Os port7,
port8, and port9 with external I/Os through the use of daughter boards. It is used for devices with a

high 1/0 count.
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MiniProg3 LEDs

MiniProg3 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
CYBCKIT-001. This is due to the way the CY8C38 family module is designed. VTARG of the
MiniProg3 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 T™MS SDIO SDAT SDAT
6 TDO
8 TDI
Notes: * The 5- and 10-pin connectors are NOT connected together on the 1/O pins

** JTAG is supported only on the 10-pin connector

*** Future upgrades may be possible to support these modes
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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.

Level Translation

The design provides level translators that interfaces with any 1/O 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 SWV2 12C
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 PSoCl1
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 1°C multimaster host

controller that allows the tool to exchange data with 12C 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 Ee 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.

CY8CKIT-020 PSoC Development Kit Guide, Doc. # 001-56971 Rev. **



P

=7 CYPRESﬁ MiniProg3 Technical Description
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‘
® O
‘77 VTARG 74‘
1]
MiniProg3 Mating
(End View) Connector

C.2.2 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
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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
T™MS 2
TCK 4
JTAG TDO 6
TDI 8
XRES 10
SDIO 5 2
SCK
SWD / SWV
Swva
XRES 3 10
I2C 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 VVddio supply of the target device. For
PSoC 3/ PSoC 5, this is the Vddiol 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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