—
—.
II

——=2 CYPRESS

Introduction to PSoC Creator for

6.131 and 6.115

Massachusetts Institute of Technology

Department of Electrical Engineering and
Computer Science



Section Objectives

You will be able to:

 Follow the PSoC Creator Design Flow and develop
projects

* Find and use the tools available within the software IDE
« Compile, build and program PSoC 3/5 applications
* Debug PSoC 3/5 applications  psoc Creator® 2.1

~
WP/ CrpreSS

®© 2007-2012 Cypress Semiconductor Corporation.
All rights reserved.




PSoC Creator Design Flow

Configure

« Start a new project

» Place components

« Configure components
« Connect components

Develop

« Build hardware design and generate component APIs

» Write application code utilizing component APIs

« Compile, build and program

Debug

« Perform in-circuit debug using the MiniProg3 and PSoC Creator

Reuse

« Capture working hardware/software designs as your own components for
future use



Step 1: Download PSoC Creator

1. Go to www.cypress.com

2. Go to Products—>Programmable System-on-chip->PSoC
Software

3. Click on PSoC Creator. (PSoC Creator is the IDE for PSoC
3 and 5 designs, PSoC Designer is for PSoC 1 designs)

4. Click download. Scroll to the bottom of the page and click
on the first link.

5. You will be prompted to login. Create an account to do so.

6. Use the download manager. Click “launch.” Install the
typical version of Creator. Run the update manager.



http://www.cypress.com/

Step 2: Start PSoC Creator
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Step 3. Create a New Project

i} PSoC Creator 1.0 == = |
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PSoC Creator Design Canvas
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Design02 - PSoC Creator 1.0 [C:\.\PSaC Creainr\DesignUZ\DSigrﬂZ.cydsn\TopDaign\TopDaign.q’sch]‘
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Step 4: Place/Configure Digital Pin

if Lab 101 - My First Digital Design - PSoC Creator 1.0 [C:\..\Lab 101 - My First Digital Design.cydsn\TopDesign\TopDesign.cysch]
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Step 5: Adding Other Components
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Step 6: Component Configuration

* Double-click on a component to open its component
configuration dialog box

« Change configuration
« Click on Datasheet in bottom left corner for component

description and APIs Co— I
MName: PWW_1
PWM—1 - Conﬁgurel Advanced | Builtdn 4k
PWM perod | W-255 044255 N
pwmn
tcH -
pwm1 |- =
pwm2 - Resolution: @ 8-Bit 1 16-Bit
FWM Mode: | Two Outputs ']
__> c IGC k Period: 2551 : | Period = UNKNOWN SOURCE FRER
. CMP Value 1: 127 = CMP Value 2; |83 =
—|reset interruptj- CMP Type 1: |Less v| CMPType2 |Less - -
8-bit




Component Datasheets

Contents:

* Features

» General description of component
« When to use component

* Input/Output connections

« Parameters and setup

« Application Programming Interface
(API)

« Sample firmware source code
* Functional description

« DC and AC electrical
characteristics

"YPRESS

S ERTON N PSoC Creator Component Data Sheet

Pulse Width Modulator (PWM)
1.10
PWM_1
Features o
+ 8 or 16-Bit Resolution
« Multiple Pulse Width Output Modes Wm‘?g
+ Configurable Trigger pwm2 £
+ Configurable Capture =Nelock
* Configurable Hardware/Software Enable FHresel interrupt|=l
B-bit

+ Configurable Dead-Band
+ Multiple Configurable Kill Modes

= Customized Configuration tool

General Description

The PWM component provides compare outputs to generate single or continuous timing and
control signals in hardware. The PWM is designed to provide an easy method of generating
complex real time events accurately with minimal CPU intervention. The PWM features may be
combined with other analog and digital components to create custom peripherals.

The PWM generates up to 2 left or right aligned PWM outputs or 1 center aligned or dual edged
PWM output. The PWM outputs are double buffered to avoid glitches due to duty cycle changes
while running. Left aligned PWMs are used for most general purpose PYWM uses. Right aligned
PWMSs are typically only used in special cases which require alignment opposite of left aligned
PWMs. Center aligned PWMs are most often used in AC motor control to maintain phase
alignment. Dual edge PWMs are optimized for power conversion where phase alignment must
be adjusted.

The optional deadband provides complementary outputs with adjustable dead time where both
outputs are low between each transition. The complementary outputs and dead time are most
often used to drive power devices in half bridge configurations to avoid shoot through currents
and resulting damage. A kill input is also available that immediately disables the deadband
outputs when enabled. Three kill modes are available to suppert multiple use scenarios.

Two hardware dither modes are provided to increase PWM flexibility. The first dither mode
increases effective resolution by 2-bits when resources or clock frequency preclude a standard
implementation in the PWIM counter. The second dither mode uses a digital input to select one of
the two PWM outputs on a cycle by cycle basis typically used to provide fast transient response
in power converts.

PRELIMINARY
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Step 7. Connecting Components
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Design-Wide Resource Manager (.cydwr)

Clocks

Interrupts
« Set priority and vector

DMA
« Manage DMA channels

System

* Debug, boot parameters, sleep
mode API generation, etc.

Pins
« Map I/O to physical pins and ports
* Over-ride default selections

L
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Step 8. Configure PSoC I/O
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Interrupts

* Priority may be changed: defaults to 7 (lowest priority)
« Edit ISR code in interrupt Creator-generated .c file
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System

« System settings
* Debug settings
« Voltage Configuration
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Clock Configurations

Clocks are allocated to slots in the clock tree

8 digital, 4 analog

Clocks have APIs

Reuse existing clocks to preserve resources, if possible
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System Clocking Tree
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Step 8: Add main.c Code
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Step 9: Build Project
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£ — Clean Lab 101 - My First Digital Design
Wnrkspace&phrer[lplq S x| p %% Clean and Build Lab 101 - My First Digital Design P ———— . d b X
'%% = Cancel Build Ctrl+Break —
& Workspace Lab 101 - My First & Compile File Ctrief6  1ap
P2 Project 'Lab 101 - My Fir ¢,
: - -] 4 * 111 Rights Reserved
@TDDDESIgn.CYSCh 3 5 UNPUBLISHED, LICENSED SCFTWARE
P Lab1D1—M¥FirstDigite_Fl% gl . SR :
BIHJ de\:FIl: = 7 * COMFIDENTIAL AND PROPRIETARY INFORMATICN
Ies 2 8i| * WHICH IS5 THE PROPERTY OF vour company.
E}E:l Source Files e z -
1]
o) 2 ol
N 11il %y
% 12: #include <device.h>
o 13
I 14! wvoid main()
159 ¢
16 unsigned char i = 1; S wariable i
17 unsigned char j = 50; ff wariable 3
19 for(::)
203 {
21 Pin_1 Write(i); f/f write the wvalue to Pin_1
22 CyDelav(3i): ff delay in milliseconds
23 i~=1; // toggle the wvalue to write to Pin 1
24 }
25:L}
28
275 /% [] END OF FILE */ il
a4 b
Output Y
Show output from: All - S
Log file for this session iz located at: C:\Users\poa‘\lAppData‘\Local\Temp'\P5cC Creator-001.log -
MK _— Errors/warnings here r
4 m vl= [mu:ut]ruoﬁce Lst| €&
Ready Ln28 Coll INS 2Errors 0 Warnings 0 Motes




Step 9: Build Process

Workspace Explorer (1 project) * 3 X

AP| Generation am |
. ] Profec Bx2 ADC. o LT ToCmn o
Compilation T

I I ' ui'l Hea:;r Fil_e:_ e
Configuration Generation Z@;;ﬁ

. . . e . o ele] maine
Configuration Verification 0 Gerered Soce
) PSeCh
EHC) ADC_DelSig_1
i-[¢] ADC_DelSig_1.c
~-[n] ADC_DelSig_1.h
t..|d] ADC_DelSig_1_INT.c
B ADC_DelSig_1_theACLK
BHCD) cy_boot
B+ LCD_Char_1
i-[c] LCD_Char_1e
‘i) LCD_Char_1h
=+ LCD_Char_1_LCDPaort
i--|€] LCD_Char_1_LCDPort.c
---[n] LCD_Char_1_LCDPorth
ﬂ LCD_Char_1_LCDPort_zliazed
Generated APIs — & FOT
i h] POT_aliases h
-|h] cydeviceh
ﬂ cydevice_trm.h
-] cydevicegnu.inc
-] eydevicegnu_trm.inc
- h] eyfitterh
Q cyfitter_cfg.c
ﬂ cyfitter_cfg.h
-] eyfittergnuine
ﬂ project.h
-] protect.hex

3xno

sjuauodwoD

s]nsay




Step 10: Program Device

ﬂ Lab 101 - My First Digital Design - PSoC Creator 1.0 [C\.\Sclution\Lab 101 - My First Digital Dﬂgncydsn\mamc]_gl_u
File Edit View | Debug | Project  Build  Tools Window Help
Windows 4 - - -
= = Wi = Debug ARM CM3-GCC4.21 |
=N Ew Brogram Ctrl+F5
Workspace Explorer & < eibEl DT ppDesign. cysch I/Lab 101- My...Design.cydv.ﬂ/main.c] -k X
EJ # Execute Code L\\) F5 JONFIDENTIAL AND PROPRIETARY INFORMATICN j'
Workspace 'Lab 10 [__1 Aftach to Running Target... [HICH IS THE PRCPERTY OF your company.
E-Pa] *Project "Lab|
! ~|J¥ Toggle Breakpoint F9
MNew Breakpoint 4
| lude <dewvice.h>
,:J Delete All Breakpoints Ctrl+Shift+F9
| @ Enable All Breakpoints main()
" E' 1a unsigned char i = 1; J/ wariable i
EHEII Generated_Source A 17 unsigned char j = 50; // variable j
£ PSoCs & 1z
=D cy_boot E_r 19 for(::) =
-] em3gecld L 2000 { 1
|_1 Cm3RealView scat 1 21 Pin 1 Write(i): /f write the value to Pin 1
-|g] CmaStartc 2z CyDelay(]j): // delay in milliseconds
ﬂ CyBootAsmGnu.s 23 i "= 1: // toggle the values to write to Pin 1
|E‘] CyDmac.c 241+ H
-[n] CyDmach 251k}
~[€] CyFlash.c 26
|ﬂ CyFlashh 273 /* []1 END OF FILE */
s <
-|e] Cylibe : “s R
-[n] CyLibh
-|c] CylibNoOSe Output -3 X
|ﬂ cypins.h L Show output from: All - S
-] CySpee arm-none-sabi-geoc.exe "-nostarcfiles” "-mopu=cortex-m3" "-mthumk” "-T" ",\cm3gec.pld" "-g" "-W1,-Map,C:/ /T -
|ﬂ CySpch T erview and Design Flow/Solution/Lab 101 - My First Digital D
~[n] “WPES-h Flash used: 2006 of 262144 bytes (0.8 %).
E‘I cyutils.c SRAM mused: 152 of 65536 bytes (0.2 %).
= Pl || ———
-|e] Pin_1e =
-] PFin_1.h 3
[W] Pin_1_aliases.h oo [ (s L
P T— v | ¥ | output [ Notice List

Ready Lnl Coll INS 0Errers 0Warnings 0 Motes




Step 11: Debug

i} Debugging - PSoC Creator 1O [C:\.\Solution\Lab 101 - My First Digital Design.cydsn\main.c] [E=EE

Eile Edit Wiew Debug Project Build Tools Window Help
NGB HAd SR % BB X906 R-L
==_ - Pou om|5E(E
Registers -1 >Ic| Call Stack A TopDesign.cysch E]/Lab 101- My...Design.cydm@Vmin.c a -4 X
onmooaloz Level Function File 8 # WHICH IS5 THE PRCPERTY OF wyour company. —J
rl = 0x000000C0O =0 main() Jmain.c 2 "
r2 = 0x00000000 o "
11 ®f
T3 = 0xd0007B00 12! #include <device.h>
r4 = 0x00000008 13
rS = 0OxZ1FEEZRO 14! woid main()
ré = OxSEERE236 1594 ]
+7 = Ox20007FDE - 16 unsigned char i = 1; ff variable i Q Insert Breakpoint
17 1 d ch j = 50; k iabl i
r8 = O0xFFBFFFEF s nnsigns Bx // variable j @ Break Here Once
9 = OxFFFFDFEF )
= * 19 fori::) e Add watchPaink r
rld = OxFFFEF7FFF 205 {
£il = OxFFAFBEFF 21 Pin 1 Write(i): // write the value to Pin 1| S Add'Wakch
2 = 22 CyDelaw(i): delay in milliseconds
rlz = 0x00000000 22 -vD ¥(3} / y in | *E  Run To Cursar
sp = 0x20007FDS 23 i~=1; J/ toggle the walue to writ
2ail 3 .
1r = 000000128 fs , - Set Next Instruction
asil
pc = 0x000000CE 26 £} Undo Chrl+2
xpsr= Ox61000000 273 * [1 END OF FILE */
23 (2 PRedo Chrl+
L Cut Chrl+3
‘ _— Memory contents LI
'
|Memmyl -1 X”Outpul S5 Copy chrl+C
Address: (00000000 [NI v] Show output from: Al - [ Paste Chrl4+y
- - Era=zing...
0x00000008 £5 00 00 00 £5 00 00 00 . _..___. O i gramming
rotecting...
0x00000010 £5 00 00 00 £5 00 00 Q0 ... .__. - g Select Al Chrl+A
Verify Checksum...
Qxdoooools £5 00 00 00 00 00 00 00 L....... Device 'PS5oC5 CYBCSS588AN*-060' was successfully p
Odx000000z0 00 00 Q0 a0 00 00 00 00 ... .... Continuing target program
0x000000Z2 00 QOO0 00 OO0 £5 00 00 Q0 ooewowo. The target program has stopped at: file: main.c 1[F)|
w
< | * | [ | »

Debugging - Halted Lnl6 Coll INS 0Errors 0 Warnings 0 Motes




