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Introduction to PSoC Designer 5 and PSoC Programmer

Abstract

This application note will discuss the introduction to PSoC Designer 5 and PSoC Programmer. These
programs are used to design programs and upload them to Cypress microcontrollers. Cypress has
developed a visual drag and drop programming environment that is easy to use without the need for an
extensive background in programming, which will save time developing programs and debugging them.

Introduction

PSoC Designer 5 is the program used to design your program. When a program has been completed the
PSoC Programmer is used to program the microcontroller. PSoC Designer 5 has two types of project
designs, system level and chip level. System level programming is a visual drag and drop interface which
does not require much coding experience. Chip level programming is a more complex interface that
requires much more training and programming experience to use. This application note will only
demonstrate how to use the system level view to design a simple program and program it to a Cypress
CY3214-PSoCEvalUSB development board. A current version of PSoC designer 5 and PSoC Programmer
can be downloaded from www.cypress.com/PSoCDesigner. Once this software package is downloaded
and installed it can be accessed from the start menu. Open PSoC designer by clicking Start > Programs >
Cypress > PSoC Designer 5. The program should open in the default startup screen shown below:

% psoC Designer 5.0
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{13 Cv3218 CAPEXP3 CapSense Expre o Auto-hide all windows or individual windows
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To start a new project
select File > New Project.
A design selection menu is

m
displayed: > .

Chip-lewvel
Project

Project upes:

Thiz begins with a clazsic PSol Express +3.0 project that alzo supparts selecting and placing uzer maodules.

Mame: |LEDBH |
Location: |C:\Documents and SettingshadministratorsD esktop | [ Browse. .. ]
Workspace hams: |LEDe:-c | [C] Create directomy for workspace

Select system level view
and then type LEDex and
click OK. o<

LCancel J

A new project will open as shown here:

% | FDex - PSoC

Eile Edit view Project [Interconnect  Build Debug  Program  Tools  window  Help
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In this LED example project we are going to create a program that will toggle an LED on and off
every 5 seconds and also display “LED: ON” or “LED: OFF” on the LCD.

Inputs > X

4] Input Devices »~
1 Acceleration

1 Distance

1 Expanderz

[ Humidity

[ Light Sensors
1 Pressure

1 Remote Devices
[ Resistance

1 Speed

1 Tactie

[ Tarnmarabirs

Cutputs  Yaluators  Inkerfaces User Modules

w

[ Airflow The first step to do this is to go to the Input Catalog by
4 CapSense selecting Inputs in the upper left of the project window or
[ Compasz Heading ‘ . R .

BF Curent select View > Input Catalog. This window displays all the
[ Digital Input types of inputs the microcontroller can have.

[ Digtance -
o . 1 Expanders
Select Timing > double click Interval Generator. 3 Humnidity
1 Light Sensors
[ Preszsure
& Add Input Driver | Fien?cnte Devices
[ Resistance
Mame:
o Interval Generatar 1.1
|FiveSecTimer | V i::geartifi:Q%jp?;ssDriver. - SDBF‘..,EI
[ Tactile
Description: [ Temperature
Interval Generator 1 = L Tining
d‘! Euternal Cryztal
b [ Frequency Meter
Functional Description ro Interval Generator L
Driver Properties #2® Real Time Clock
Driver Specifications 'ﬁ External watchDog
Interface Schematic e il L w
. L Inputs | Qutputs  Waluators  Intetfaces User Modules
Functional Description
This Interval Generator driver lets the user create a
repeating timing interval signal from 0 to 32,000
milliseconds. While this is not an interrupt, the signal is
nanaratad acunchrannnchs ta tha cantral lannan b
Froperties:
IntervalTime ]
Intervaltods PULSE Type FiveSecTimer for the name and for
IntervalTime type 5000 for 5 seconds select OK.
IntervalTime
m5ec INTERVAL.
Ok ] [ LCancel




Go to the Output Catalog by selecting Outputs in the upper left 3 Expanders
of the project window or select View > Output Catalog. [ FaN

[ LED s
= LCD ]
ﬂ LCD Harizontal Bar Graph
s“! LCD Haorizowtal Bar Graph with ' alue
s“! LCD Mame, Yalue [on columns)
x‘% LCD Mame, YWalue [on rows)
4‘! LCD Mame M alue Units
&2 LCD ON/OFF
:‘% LCD Scroling Test- Full Line
:‘! LCD Selectable Label - Full Line
:‘! LCD Selectable Label - Half Line

; rolling Test-Full Lin ﬁ;n;: - | \/ !—EDESEt'.?C?E'E Labell:)- FullLine 1.1
d | Dne Line outpul 12 a Lertire: Mpress Lnver.
#2 |CD Threshold - Twa Line Description:
#2 0D Value . 8
P Coommndeen ¥ LCD Selectable Label — Full Line
< | ¥ -
Inputs  Outputs | Yaluators  Interfaces User Modules Functional
Description
Driver Properties
Type LEDoutput for name select Initial Value as Prt"f':r Sﬂgcfcat";ﬂs
nterface Schematic
Label 1 then type “LED: OFF” for Label 1 and type -
”Label 2 LED: ON” for Label 2. CIle OK. Functional Description
This LCD driver supports a 2 x 16,2 x 20, or 4 x 20
character Hitachi HD44780 based LCD (or functional
— - — — — Armmmalanty Tha Armuare dicnlave ana af covan taovt labkhale V
3 Digita| Dutput Al Initial 4 alue Label_1 ~
e 3 Fow Location FRow 0
= Display Label 1 LED: OFF
== LED LED: ON
[=-{Z Single Colar t:g::i L
[ b5 1
&2 On/O with blirk Lalh:TI; .
# With DE-'CEI_',' Enter text for label (imit - 16 characters).
#2 'with Decay OM&OFF
# Interziby-Contralled —
&2 with Decay, Saftware Cantral (] D net show this dislog ok ][ Cancel
# Intergity-Contralled, Software Cont

:]g With Decay OMEDFF, Software Ct
1 Bi-Color
1 Tr-Colar
1 7-Segment

o Fm L Th

< | >

Inputs  Outputs | Waluators  Inkerfaces User Modules
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Oukputs ~ 0 X
4] Output Devices
[ Digital 10
[ Digital Dutput

1 Display

[ High Brightness LED

[ P

1 Remote Devices

[ Swstem Services

[ 550M

[ Timing

1 “oltage Dutput

1 wirelessUSE LP 1-1 Single Packet Master
[ 3270 PSalC FirstTouch Kit

1 Legacy Drivers

Inputs IOutputsI Waluators  Interfaces User Modules

Select Display > LCD > double click LCD Selectable Label —
Full Line.

& pdd Output Driver

Select Display > LED > Single Color > double click On/Off.
Click OK.
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“ pdd Output Driver

Mame:
= Dn/0fF 1.1
‘LED | V \srja Certified Cypress Driver.
Description:
A
Single LED - On-Off 1
— Functional Description
— Driver Properties
b Driver Specifications
— Interface Schematic
Type LED for name and select Initial Value as OFF. Functional Description
Click OK. This LED output can drive any general purpose LED with
up to 10mA of current.
Hardwara Intarfara: Tha DSn nin criircac ciurranttna 0
Properties;
Initial W alue OFF
Current Mode Sourcing
Initial ¥alue
[ Do not show this dialog

You should now have the 3 components show in the figure to the
right that you can place anyway you like.

Select Transfer, Function

Right click on the LEDoutput component and select
Transfer Function from TablLookip
the Menu. A
Priority
Encod
provide
a
- method to generate a single output state using
Properties only the highest priority true input. Priority 4
atashast Encoders are often used to combine multiple ]
Rename hierarchical input states into a single Valuator.
EZ::,:B An example is using a Priority Encoder to
command a fan to tum at the certain speed
commanded by multiple temperature input
sensors. Priority Encoder operation is similar to
the fallowing pseudo code.
Then select ProrityEncoder from the following dialog E’;Ltl?ig!tﬂen 2
box. Click OK. Else If x3 then y3 L
Else If x4 then y4 b
< M | &3




Fill in the following dialog box as show below:

PriorityEncoder. Encoder Transfer Function - LCDoutput

(2] (¢]

LED==LED__OFF

LED==LED__OMN
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LCDoutput_ L abel_1

LCDaoutput_ Label_2

Similarly right click on the LED component and select

Transfer Function from the

Menu.

Then select ProrityEncoder from the following dialog box.

Click OK.

Properties
Datasheet

Rename
Delete
Replace

Fill in the following dialog box as show below:

Select Transfer, Function

LiteralCode
FriarityE neoder TAri

RS Priority Encoder
TableLookup

B3

A
Priarity
Encod
provide
a
method to generate a single output state using
only the highest priority true input. Priority
Encoders are often used to combine multiple
hierarchical input states into a single Valuator.
An example is using a Priority Encoder to
command a fan to turn at the certain speed
commanded by multiple temperature input
sensors. Priority Encoder operation is similar to
the follawing pseudo code.

f 1 then y1
Else If 2 then y2
Else If %3 then y3
Else If x4 then y4
< i l Hl

=

If (FiveSecDelay==FiveSecDelay__Triggered)&&(LED==LED__ON) then LED_OFF

If (FiveSecDelay==FiveSecDelay__Triggered)&&(LED==LED__OFF) then LED_ON




PriorityEncoder Encoder Transfer Function - LED

{FiveSecDelav==FiveSecDelay__ Triggered

{FiveSecDelav==FiveSecDelay__ Triggered

] (¢
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LED__QFF
LED__OM

The program design is now complete and should look like this:

Building the Project

Now that the design of the program is finished it is now time to build it. Press F6 or from the menu bar
select Build > generate/build “LEDex” Project. The following window will be displayed:
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P5oC Device Configuration Selection

Avalable Device Configurations; Device Configuration description;
CY7CE4215 ~ ~
Cv8C20030 CY8C24894 — 56 Pin MLF
CYSC21020
CYSC21030
CYEC240004 Device Features
= CYBC24090 .

CYBC24794, 55-Pin » 47 Analog Mux inputs

CYBC24894, 56-Fin MLF + 2 Analog Mux Outputs

CvBC24334. B8-Pin QFN + 49 Digital inputsfoutputs
CvBC27000 + 4 Digital Blocks (suppaort Py, Timer,
EY,BE??EDD b Counter, etc.)

+ 16K Bytes Flash Memory (up to 14K
available for Reserved ROM)

Device Configuration properties:

S0 11K Bytes SRAM
Flash Interface Disable +|12C Slave, Master, and Multi-Master to
Reserved AOM Size 2 400KHz

« External Reset Input
Go Back to Top of the Page
Configurable Properties
+ Supply Voltage:
Thiz nronerty selerts the snnnly wvnltana for the b
Select BOM vendor: |Mane hd Agsign ping automatically ak. l [ Cancel

For this Project select CY8C24894, 56-Pin MLF and check off Assign pins automatically. Click OK. The
Program will begin to build and once it finishes it will display any errors. Once building is complete you
will be presented with a schematic of the chip and the assigned pins.

Programming

Now that the program has been built and the pins assigned it is now time to program the
microcontroller. To do this go to the menu bar and select Program > PSoC Programmer, this will open
the program used program the microcontroller.
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At this time connect your MiniProg to the
microcontroller. The MiniProg is wused to
program and power the board in this example
through the USB port.

Select 24x94 from the Device Family menu and select CY8C24894-24LFXI from the Device menu. Now
click the Program button from the menu to program the microcontroller. Do not hook up any circuits to
the microcontroller prior to programming the microcontroller because the programming will fail.

PSoC Programmer

Programming  Ukilities  Wiew  Help

} [ File Load |@Prngram | @ Checksum | @ Read I
Part Device Family Device
|MINIF‘mg‘I AAT14ECCT35: v| [ Connect ] |24:<E|4 v| |EYBE24894-24LF><I v|

Pragramriing kode
() Reset (%) Power Cycle [Tu:uggle Device Power ]

Actions Results
Port Opened with Warn... MINI wersion Expecting 1.74 got 1.73
Opening Fort at 2:03:...
hotive HEX file set a. .. CriDocuments and Jettingsh admin' My Documentsh ...
Device set to CYEC245... 16334 FLASH bhvytes
Device Family set to -
Zegzion 3tarted at 2:... FPPCOM WVWersion 1.0
Far Help, press F1 [ | pass  |NEEREWEREEMN = conected
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Once the microcontroller is programmed you can now connect your circuit show below:

The positive terminal of the LED is connected to pin P1[0] and the negative terminal is connected
through a 100 ohm resister to ground.

Testing
Now that the circuit is hooked up it is now time to turn on the microcontroller. To do this click the

Toggle Device Power button in the PSoC Programmer window. The LED should now be toggling on and
off every 5 seconds with the LCD displaying its state. Below are pictures on these on and off states.

OFF state:
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ON state:
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Conclusion

PSoC Designer is a very versatile tool in designing programs for PSoC microcontrollers. Its system level
view of designing with drag and drop capabilities require very little programming experience to develop
complex programs.
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