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INTRODUCTION TO PSOC 3 AND PSOC 5LP

ARCHITECTURE OVERVIEW
LAB - WALKTHROUGH
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[n] cydevice_trm_h
- cydevicegnu.inc
[ cydevicegnu_tm.inc
- cydevicerv.inc
[ cydevicerv_tm inc
- Iﬂ cyfitterh
Iﬂ cyfitter_cfg.c
- Iﬂ cyfitter_cfg.h
| cyfittergnu.inc
- cyfitterv.inc
[W] project h
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4.Within the Design Wide Resource tab look under Pins and make |
sure that Pin 1 is set to port 6 pin 3 or P6(3). This will set your
digital out put to LED4 on the PsoC 5LP Development Board.

‘Under the Pins Tab go to Type
Analog - Unchecked
Digital Input - Unctiecked
Digital Output - Checked
HW Connection - Unehecked
Output Enable - Unchecked
Bidirectional - Unchecked

bl
8 & Lab objective - To make LED4, on your PSoC SLP Development Kit, blink. This should teach you how to
£l place and configure components.
o
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§ T Wire tOOI L .. L
; = 2 to set Project 2 to aclive project by right clicking on the project under.the workspace explorer. .
g 2. Drag and Drop Digital Output Pin Here . X
§ . : . . . . . . . 3.In the Workspace Explorer double click on the .cydwr file to open -
3] Design Wide Resources.
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5.Build the Project by going to Build menu-and-in the drop down click Build
Overview Lab. This will take some time to build the project

6.Program the board by going to the Debug menu and in the drop
down click Program

7.Push the Reset button on your board located near Port D

Now you should see LED 4 Blinking

-4 x ‘Component Catalog (270 components) ~ &
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Cypress | Off-Chip | 4

i Cypress Component Catalog

Analog
&8 ADC
ADG Vssa [v1.20]
~[¢] Delta Sigma ADC [v2.30]
SARADC [v2.0]
[=-&8 Amplifiers
Inverting PGA [v2.0]
-|Z Opamp [v1.90]
Opamp [v1.90](2)
PGA [v2.0]
TIA [v2.0]
[+-&& Analog MUX
[¢] Analog No Connect
~[#] Comparator [v2.0]
=) DAC
| [8] Current DAC (3-bif) [v20]
Voltage DAC (8-bit) [v1.90]
[=-8& Manual Routing
[¢] Mux Constraint
~[2] Net Constraint
[¢] Net Join
-] Net Tie
Resource Constraint
Resource Reserve
Stay Awake
Terminal Reserve
~[@] Mixer v2.0]
[¢] Sample/Track and Hold [v140]
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Architecture Overview Lab =/ CYPRESS

Lab Objective
= To make LED4 on your PSoC Development Kit blink.

= To learn how to place and configure components in PSoC
Creator




Architecture Overview Lab

Mame

= Open Labs Directory
. Labs
'@ Intro to P5oC 3_5LP Workshop PowerPoint Q1 2013, pdf

@ Intro to P5oC 3_5LP Workshop PowerPoint Q1 2013.ppt

Mame

= Open Intro_Overview Directory
J Intro_Labl
| Intro LabJd

| . Intro_Cwerview

ntro fo Peol 3_

Workshop Lab Instructions.pdf

Double Click ‘Overview Lab.cywrk’

[ |
Marme
| Backup

Dipemadeg Lal selen
|z Owerview Lab.cywrk

i
L] OWerview Lan. CywrR.Er

|| Overview Lab.cywrk.rd
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Archive WonspaceFroject

2| Export to IDE (Cverview Lab).. Slgn to the Ieft Of

# Project Resources

Eunld Settangs

g | Project to view
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e project files. Double-
A e A mmm— click the schematic
file
“TopDesign.cysch” to
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Architecture Overview Lab

PERFORM

3. From the “Component catalog” on the right side of the screen,
drag & drop “Digital Output Pin” under “Ports and Pins” into the
box (as shown below)

Component
Catalog Box

_ __ _atalog (270 components) ~
NG W W
88 &
Cypress | Off-Chip |

[¢] ResistiveTouch [v1.20]
[¢] Segment Display [v1.20]

Workspace Explorer (1 project) -7 ’(| Start Page /” *TopDesign.cysch
B

*Workspace 'Overview Lab' (1 Projects)
4] Project "Overview Lab' [CYBCS868AXI- P35

Lab objective - To make LED4, on your PSoC 5LP Development Kit, blink. This should teach you how to
place and configure components.

b [39 Overview Lab.cy
EH) Header Files

(1] device h [¢] Segment LCD - Static [v2.20]
EHCY Source Files [¢] SegmentLCD [v3.30]
B @ main.c E-@a External

=3 Generated_Source - 1..Make sure to set Project 2 to active project by right clicking on the project under.the workspace explorer. - . B . . [¢] Annotation No Connect
Filters
[¢] Digital Filter Block (DFB) Assembler [v

. ) i (] Filter [v2.10]
3.In the Workspace Explorer double click on the .cydwr file 1o open Fixed Funciion

Design Wide Resources.
ST Ports and Pins

S I L
TO p DeS I g n o S —— jthin the Design Wide Resource tab look under Pins and make = 2 Analog Pin [v1.30]
. . = 6 pin 3 or P6(3). This will set your [e] cy_pins [v1.80]
SC h e m at I C f I I e B . -Under the Pins Tab go to Type - P . digital out put to LED4 on the L . |2 Digital Bidirectional Pin [v1.80]
Analog - Unchecked |} Digital Input Pin [v1.80]
- . * Digital Input - Unchiecked ~ . R 5.Build the Project by going to Build menu-and-in the drop down click Build |k Digital Output Pin [v1.80]
Digital Output - Checked Overview Lab. This will take some time to build the project Power Supervision
HW Connection - Unchecked . & Power Monitor - 8 Rails [v1.30]
. Output Enable - Unchecked . . . 6.Program the board by going to the Debug | & Power Monitor - 16 Rails [v1.30]

T Pin Component = 2ras srsi

7.Push the Reset button on your board locat [l Power Monitor [v1.30]
|24 Trim and Margin - 8 Rails [v1.10]

:NOWE you: Sho:uld :see \:.ED:4 B\:i N D r ag an d D r 0 p & Trim and Margin - 16 Rails [v1.10]

B/ 00@

guauodwog

2. Drag and Drop Digital Output Pin Here

qeq

i Z

|2 Trim and Margin - 24 Rails [v1.10]

(o] TrimMargin [v1.10]

|#} Voltage Fault Detector - 8 Rails [v2.10]
|24 Voltage Fault Detector - 16 Rails [v2.1C
|74 Voltage Fault Detector - 32 Rails [v2.1C
[¢] Voltage Fault Detector [v2.10]
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Architecture Overview Lab

4. Double-click the component to open it in configuration
mode and check the configuration as follows:

La

b objective - To make LED4, on your PSoC 5LP Development Kit, blink. This should teach you how to
i : nents.

place and configure com

1..Make sure to set Project 2 t

2. Drag and Drop Digital Outp

nchieg|
Digital Output - Check
HW Connection - Unc
Qutput Enable. - Unch
Bidirectional - Uncheq

pone

Configure 'cy_pins’ v %
MName: Pin_1
/" Pins | Mapping |~ Reset | Built-in qb

Number of Pins: 1 | =+ o+ | H 2 |

Digital Output

["] output Enable
[ Bidirectional

[] Show External Terminal

[ HW Connection K

[All Pins] Type | General | Input | Output
[ [Pinkil0
== [] Analog Preview:
[ Digital Input

P

Datasheet

OK

|| apply || cancel

Analog -
Unchecked

Digital Input —
Unchecked

Digital Output —
Checked

> HW Connection —

Unchecked

Output Enable —
Unchecked

Bidirectional —
Unchecked
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open Design Wide Resources

u Overview Lab - PSoC Creator 2.2 [C:\..\Intro_To_PSoC5LP.Bundle01_new\Overview Lab.cydsm\Overview Lab.cydwr] ...

| —— —

In the Workspace Explorer double click on the .cydwr file to

= | (5]

File Edit View Project Build Debug Tools Window Help
BNASHII Al @ X9 e iR e ;&R iDebug -
RNk B3

|Wor1¢space Explorer (1 project) -2 ‘ Start Page | *TopDesign.cysch / *Overview Lab.cydwr]|

EE’E E

d| *Warkspace 'Overview Lab' (1 Projects)

m
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. Pa| Project 'Overview Lab' [CY8C5868AXIH P35

. T EEZEEEZTEEZE
@TBDDEIQHCYSC?‘I % % = & 22RE EE
7 EE
=3 Header Files -
0] device.h F2[5] Trace
Source Files
€] main.c

Generated_Source

susuodWoD

Design Wide Resources
“.cydwr” file

<
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YBCOH8E8AXILPO3S

Opfmpr FOA)

Vidiod
Cpamp-, DEM:Extiiref PO[Z]
CpAmp PO[Z]
Opémp:out PO[1]
Opémp:out PO[D]
Pa[T]
P40
Pi2[3]
Pi2[7]
ssd
Vdda
sz
Vi
e
e

o
g

(o e = B

Alias Name / Port Pin Lock

E e5 100-TQFP e
17 Psi1] ne
ez we
[18 | ps[3) e
e P1[0] SWD:I0, JTAGTMS KTAL_22kHz:Xi P15[3]
P1[1] SWD:CK, JTAGTCK XTAL_32%Hz Xo P13[2]
22 | Pi[2) XRES 2 12C0:504 P12[1]
DEBUG P1[3] SWD:SWV, JTAGTDO & & § I L Pi2[0]
[24 | P14 JTAGTOI s 3 ; Opamp out P3[7]
[25 | P1[5] JTAZATRET = Z 2 E OpAmp out P3[E]
i 383zzgegt
- _ i3 EEzz 1ii 5 Pin_1_0- Digital =
fE=85spE5c853§ 5, ., F5EEEEE 3
Szt R EEEEZEES S =D EEERBEE >
- BEEEERREGEE [I|-|: EREKCERR g
= = =
2 2 2 4 i
@ Pins [ W\ Analog | (® Clocks | 3# Interrupts | 25 DMA | [ System | Z| Directives Flash Security | qr
|Oulpul ~ 1>
Show output from: All - =K
SRAM used: 304 of 65536 bytes (0.5 %). -
Build Succeeded: 01/25/2013 13:45:29 ——-
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6. Within the Design Wide Resources tab, select the Pins tab (below the chip)

7. On the right hand side of the screen, make sure that Pin 1 is set to port 6
pin 3 or P6[3]. This will set your digital output to LED4 on the PSoC
Development Board.

8. Build the Project by going to the Build menu and in the drop down click
“Build Overview Lab”. This will take a minute to build the project.

J Overview Lab - PSoC Creator 2.2 [C:\..\Intro_To_PSoC5LP.Bundle01_new\Overview Lab.cydsn\Overview Lab.cydwr] = &

Design Wide Resources tab

File Edit View Project | Buil
ENasHaddl
[ &% % | = Clean Overview Lab

Workspace Explorer (1 projet %4 Clean and Build Overview *TopDesign.cysch  *Ovel
) Alias  Name Port Pin Lock
1 “Warkspace 'Overview Lab' (1
[2] Project 'Overview Lab* ‘mn} |p5 31 El o2 |Z|
{]' TopDesign.c:
P Overview Lab.cydwr

& Generate Application
3 Header Files |21 Generate Project Datasheet

Build Overview Lab
: Set Pin 1 to port 6 pin 3
] 3 = or P6[3]

Pins tab

¥

< Pins [ W\ Analog | (@ Clocks | # Interrupts | %5 DMA |. %% System | | Directives | 2] Flash Security

Output
Show output from: All

SRAM used: 304 of 65536 bytes (0.5 %).
--—————--—————- Build Succee ded: 01/25/2013 13:45:29 —————————-—mmm
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Architecture Overview Lab

9. Atthis time, if you haven't already, plug in the USB cable from the kit (as
shown in the picture below) into the board and plug in the other end into
the computer.

If this is the first time that you are plugging in into the board, you may have
to go through driver installation.
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Architecture Overview Lab

10. Program the board by going to the Debug menu and click Program from
the drop down list. Programming should take just a minute. You may have
to select your kit and follow the steps to click on “Port Acquire”.

11. Push the Reset button on your board located near Port D
Verify that you see LED 4 Blinking.

1 Overview Lab - PSoC Creator 2.2 [C:\..NIntro_To_PSoCSLP.Bundle01_new\Overview Lab.c De b u g t ab
File Edit View Project Build | Debug ﬁ Window Help

SEH@SA %6 Windows + bug .

LRt N 4K F 38 % Program Ctrl+F5 g Prog ram

Workspace Explorer Select Debug Target.

] Debug 5
] Workspace ' Overview Lab' (1 Projects),
£ 72| Project 'Overview Lab' [CY8CS|
{8 TopDesign.cysch
&P Overview Lab.cydwr
&0 HeaderFiles
5] device h
£ Source Files
) [mainie >
£ Generated_Source
EHD PSoC5 ’
{22 cy_boot
13 cm3gecid
1) Cm3RealView.scat
[c] Cm3Start.c
] core_cm3.c
»] core_om2h
(1] core_cm3_psoes h
i CyBootAsmGnu.s
i CyBootAsmRv.s
¢ CyDmac.c
n] CyDmac.h
6] CyFlash.c
9] CyFlash.h
&) cyLibe
[n] CyLib.h
o] cypins.h 2|#
gl cyPm.c
] cyPm.h
€] CySpe.c
[n] cyspe.h
[0 cytypes h
&) cyutils.c
D Pin_1
& Pin_1c
(8] Pin_1.h ; 5 2
[0 Pin_1_slisses h <G# Pins |\, Analog | () Clocks | ## Interrupts | 5 DMA | % System | £ Directives | (] Flash Security 4P
[ cydevice h
1 cydevice_tm.h Output v i B3
1) cydevicegnu.inc Show output from: All =
1 cydevicegnu_trm.inc
1 cydevicerv.inc
(3 cydevicerv_tm.inc
] cyfittern
6] cyfitter_cfgc
(1] cyfitter_cfg.h v la
< il » |+ wotice List| output

Alias  Name Port Pin Lock

|pin 1 |26ra []e2 [~]

Debug without Programming ~ Alt+F5

Attach to Running Target.

VB M X

Toggle Breakpoint 9

New Breakpoint »

EREET =

CYBC5868AXI-LPOS
100-TQFP

n

G- 1-1-1-1-I- E e e

bR

2

E : z q :

Verify Checksum... a
A Device 'PSoC 5LP CYBCS5868AXI-LP035' was successfully programmed at 01/25/2013 15:23:30.
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INTRODUCTION TO PSOC 3 AND PSOC 5LP

DIGITAL PERIPHERALS
LAB-LAB 1



Lab 1 == CYPRESS

Lab Objective
= Make LED3 & LED4 on your PSoC Development Kit blink

= Learn how to place and configure components in PSoC Creator

= Understand the System on Chip Capability of PSoC

= LED3 will blink using two PWMSs to change the duty cycle on the
LED to make it a “Breathing” LED

= LED4 will blink via software control

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5 14
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Lab 1

Mame

= Open Labs Directory
. Labs
E Intro to P5oC 3_5LP Workshop PowerPoint Q1 2013, pdf

@ Intro to P5oC 3_5LP Workshop PowerPoint Q1 2013.ppt

= Open Intro_Labl Directory

Mame

J Intro_Labl

. Intro_Lab.

. Intro_Owerview
'@I Intro to P5oiC 3_5LP Workshop Lab Instructions. pdf

= Double Click ‘Lab1.cywrk’

Mame

J Archive
. Backup
=ity
T Labl.cywrk
|| Labl.cywrk.Ernie
|| Labl.cywrk.rd

INTRODUCTION TO PSOC 3 AND PSOC 5
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Lab 1 # CpRESS

1. The Software LED has already been configured for you.
Follow the instructions below to complete the rest of the design

2. Find the following components found in the Component catalog on the
right side of the screen and place them in the boxes given on the “Top
Design.cysch” schematic file under Lab_1. Be sure to only place 1 PWM.

Components are shown below:

Logic Low ‘0’ XOR Gate
PWN_T
Clock R PWM PWM___
Clock_1 JL—
40 kHz tcf]
pwmif+]
Digital Output Pin
R +clock
T A Pln_1 reset
8-bit (UDB)

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5

16



Lab 1 =4 CYPRESS

Place the components inside the right boxes shown on the schematic file
4. Double click on the clock component to open it in configuration mode and

set it to 40 kHz
5. Double click on the PWM component to open it in configuration mode and

make the following changes to its properties

Set Properties to:

Implementation: UDB CMP Value 1: 128
Resolution: 8-Bits CMP Type 1: Less
PWM mode: One Output Dead Band : Disabled*
Period: 255 Under Advanced tab:*

Interrupts: None

6. Copy the first PWM from the top box into the bottom box and change the

“Period” to 254
*You may need to expand the customizer window to expose these settings

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5



Lab 1

/. Use the wire tool to make the following connections between
the components:

Connect Logic Low ‘0’ to PWM reset terminals
Connect the clock to both PWM clock terminals
Connect the PWM outputs to the XOR gate inputs
Connect the XOR gate output to the pin.

CYPRESS

INTRODUCTION TO PSOC 3 AND PSOC 5

18



Lab 1 —;.-‘%YPRESS

PERFORM

8.

Your final schematic should look like this when complete

Lab objective - To make LED4 and LEDS, on your PSoC 5LP Development Kit, blink. This should teach you how to
place and configure components- and understand the SoC capabilities of PSoC.

TR This is the software controlled LED. It is controlled from main.c- it is connacted 1o
FE_3 (LED4 of PELF Dev kit). This has already been configured.

5. Place PWM Here 6. Set PWM Properties under Configure tab to;
B i /’ Implementation: UDE, Resalution: 8 bits
[ Fon ] FWH Mode: One Output, Period: 255
o CMP Value 1: 128 , CMF Type 1: Less
1. Place Logic Low "0° Here i Dead Band: Disabled
b clock Under Advanced tab- Interrupts: Mone
[ e

2. Flace XOR gate here 10, Place digital cutput pin here

2. Place Clock Here — 3 S

o 7. Copy PWM 1

4 Set clack to 40 kH=z and place here 11, Assign to PG[2] in cydwr

12. Use the wire tool to connect the componants:
-- Connect Logic Low ‘0" to both PWM reset terminals
-- Connecl the clock to both PWM clock terminals
-- Connect the PWHM outputs to the XOR gate inputs
-= Connect the X0OR gate output to the pin

4. Place Logic Low 0" Here

Angk

(o,

&. Change period to 254

CYPRESS

INTRODUCTION TO PSOC 3 AND PSOC 5 19



Lab 1 == Crvness
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9. Inthe Workspace Explorer double click on the .cydwr file to open
Design wide Resources

10. In the Design wide Resources tab locate the section for pins on the right

11. Configure the I/O so that Pin 1 is connected to Port 6 pin 3 or P6[3], Pin
2 1s connected to Port 6 pin 2 or P6[2]..

TopDesign.cysch Lab].cvdwr] main.c | Start Page *dbF X
I TP e g i IR S e
3§§§§§§§§?§?§§§Z§§Z§ZEZZE Pin_1 DE[3] x| sz > | &

B82¢ pin 2 | DPE[2] | =1 -
T T .'ME:?.
- e
= <k
- - Configure 1/0O so that Pin_1is
~am =Em !-‘_ . _—
iy = o connected to Port 6 pin 3,
= - - :
- =/ = Pin_2is connected to Port 6
— CYRCHR68AXI-L - .
100-TCF e
. : pin 2
e e
L L
ATAL | =
P ]
-.(} Pins] MW\ Analog .‘9 Clocks .- ;’f Interrupts E.'E DMA .- ¥% System |. =/ Directives ;] Flash Security 4 B

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5

20
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Lab 1

12.Build the project by going to the Build menu selecting Build
Digital Peripherals Lab or pressing Shift + F6. This will take

some time to build the project.
13. Program the board by going to the Debug menu and in the

drop down click Program
14.Push the Reset button on your board located near Port D

Verity: LED 4 is blinking and LED3 is “Breathing”.

21

INTRODUCTION TO PSOC 3 AND PSOC 5
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Lab 1

15. Re-program the board by going to the Debug and selecting

Debug.
16. Start the program by clicking on the green arrow in the tool

bar .
@.. 3 SE[E= @9 F

Validate that LED4 has stopped blinking, LED3 continues to
‘Breathe’. Why?

22

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5



Lab 1
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LED4 will blink via SW

23

INTRODUCTION TO PSOC 3 AND PSOC 5
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INTRODUCTION TO PSOC 3 AND PSOC 5LP

ANALOG PERIPHERALS
LAB- LAB 2
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Lab 2 W/ Creress

Lab Objective

= To convert an output from the potentiometer into a digital
number using the ADC

= To display the digital number on the LCD Screen on PSoC

Development Kit

=P50C :
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PERFORM

==# CYPRESS'

Lab 2

Mame

= Open Labs Directory
. Labs
'@ Intro to P5oC 3_5LP Workshop PowerPoint Q1 2013, pdf

Eﬂ Intro to P5oC 3_5LP Workshop PowerPoint Q1 2013.ppt

= Open Intro_Lab2 Directory

Mame

Intro Lakl

J Intro_Lab?Z

. Intro_Chenview
'EI Intro to PSoC 3_5LP Werkshop Lak Instructions.pdf

= Double Click ‘Lab2.cywrk’

Marme

. Archive
| Lab2.cydsn

Intro Labd.cywrk.rd
0 Lab2.cywrk I
| LabZ.cywrk.r

26




Lab 2

Instructions:

1. Place the Analog Pin from Component Catalog as shown

here in the adjacent box

2. Place the Delta Sigma ADC in the box as shown below.

Pin_1 o

3. Double-click on the component to open it in the configuration mode and
make the following changes:

Set Properties to:

Conversion Mode: 1-Multi
Sample

Input Mode: Single

Resolution: 12-Bits

Input Range: Vssa to Vdda

Conversion Rate: 1000 SPS

Buffer Gain: 1

Clock Frequency: 131 kHz
(Calculated value)

Buffer Mode: Rail to Rall

ADC_DelSig 1

ADC_DelSig |

1A%

eoc|-

12-bit

=PSoC

WORLD

27
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Lab 2 /s

4. Use the wire tool found on the left side of the worksheet (shown in slide
23) to connect Pin 1 to the ADC input. To use the wire tool hover over
the connections until an ‘X" appears, then click to make the connection.

5. Your final schematic should look like this when complete

TopDesign.cysch ] Intro_Lab2.cydwr |~ main.c
Lab objeciive - Use The ADC o convert an oulpul from the pol
Use your PSoC 5LP Development kit for this.

1. Place Analog Pin Here 2. Place Delta Sigma ADC Here

ras

Set Properties to:
Conversion Mode: 1-Multi Sample
Resolution: 12-Bits
Conversion Rate: 1000 SPS
Clock Frequency: 131 kHz
(Calculated value)
Input Mode: Single
Input Range: Vssa to Vdda
Buffer Gain: 1
Buffer Mode: Rail to Rail

—P ®
W 28



Lab 2 W/
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6. Inthe Workspace Explorer double click on the .cydwr file to open Design
wide Resources (as explained in Overview lab)

7. Inthe Design wide Resources tab locate the section for pins on the right

8. Connect the LCD to Port 2 by assigning LCDPort[6:0] to P2[6:0]. Connect
Pin 1 to the potentiometer (Port 6, Pin 5) by assigning Pin_1 to P6(5).
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9. Build the project by going to the Build menu selecting Build
System Resources Lab. This will take some time to build the

project.
10. At this point, verify that the board Is plugged in.

11.Program the board by going to the Debug menu and in the
drop down click Program

12.Push the Reset button on your board located near Port D

13. Verify: When you turn the POT you should see the ADC
values change
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Turn the POT to see
i voltage changes on
LCD screen
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