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Before we begin S/ Creress

RRRRRRR

Install PSoC Creator (if you haven’t already)

= Copy PSoCCreatorSetup_2.1.exe from thumbdrive onto
local machine

* Launch PSoCCreatorSetup _2.1.exe
* Follow installation prompts (typical)
* Raise hands for issues / questions

Load Presentation and Labs

= Copy Intro_To_PSoC5.Bundle01.cywrk.Archive01.zip to
local machine

= Unzip file to preferred folders
= Double Click “Intro_To PSoC5.Bundle0l1.cywrk”
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Time Topic
10:00 — 10:15 am Course Introduction and Overview
10:15 - 11:45 am PSoC Architecture Overview
11:45 - 1:00 pm Lunch
1:00 — 2:00 pm SW Demo an_d Architecture
Overview Lab
2:00 — 2:30 pm System Resources
2:30 — 3:00 pm System Resources Lab
3:00 — 3:30 pm Break
3:30 — 4:00 pm Digital Peripherals
4:00 — 4:30 pm Digital Peripherals Lab
4:30 — 5:00 pm Analog Peripherals

10:00 — 10:45 am (Wed.) Analog Peripherals Lab
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Section Objectives By Crrmss
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At the end of this section you will be able to

= Understand the major differences between PSoC 1/3/5
= Understand the high-level architecture of PSoC 3/5

= Understand the CPU, Digital, Analog and Programmable
Routing / Interconnect Systems of PSoC 5

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5



WHAT IS PSoC®?

10 years+ of explosive PSoC growth
Thousands of active PSoC customers

Over One billion PSoC units shipped

PSoC is Everywhere!

>~ (including over 700 universities)

PSoC is a true programmable embedded SoC integrating
configurable analog and digital peripheral functions,
memory and a microcontroller on a single chip.

INTRODUCTION TO PSOC 3 AND PSOC 5
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PSoC Is Everywhere!

APPLIANCES

ENTERTAINMENT/ SECURITY/
MONITORING

INDUSTRIAL DISPLAYS

HANDHELD DEVICES

PRESENTER

sirela COMPUTERS

DIGITAL
TOYS/GAMING
PHOTOGRAPHY FITNESS
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PSoC - Future of Embedded Design

PSoC 33— ¥ G
A

PSoC 5

PSoC is the world’s only programmable embedded SoC
integrating configurable analog and digital peripheral
functions, memory and a microcontroller on a single chip

INTRODUCTION TO PSOC 3 AND PSOC 5
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PSoC 1 Device Overview

M8C Microcontroller
Up to 24 MHz, 4 MIPS

Flash Memory
4 KB to 32 KB for program

storage

SRAM
256B to 2 KB for data storage

Configurable Analog Functions
Implement ADCs, DACs, filters, amplifiers, comparaftors, etc.

Configurable Digital Functions
Implement timers, counters, PWMs, UART, SPI, IrDA, etc.

USES PSOC DESIGNER SOFTWARE

INTRODUCTION TO PSOC 3 AND PSOC 5
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PSoC 1 Architecture
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CPU Subsystem = Crrress

ARM Cortex-M3

CLOCKING = |Industry’s leading embedded CPU company

SYSTEM

= Broad support for middleware and applications
= Upto 67 MHz; 83 DMIPS

POWER

MANAGEMENT = Enhanced v7 ARM architecture
| = Thumb2 Instruction Set
POWER BOOST = 16- and 32-bit Instructions (no mode switching)
3051 CORE = 32-bit ALU; Hardware multiply and divide

= Single cycle 3-stage pipeline; Harvard architecture

INTERRUPT
CONTROLLER 8051

= Broad base of existing code and support
TRACE
= Upto 67 Mhz; 33 MIPS

FSUSB 20 : 1 i
= Single cycle instruction set

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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CPU Subsystem

CLOCKING
SYSTEM

POWER
MANAGEMENT

POWER BOOST

FROM 0.5V
CORTEX M3/

8051 CORE

INTERRUPT
CONTROLLER
DEBUG &
TRACE
JTAGISWD

FS USB 2.0

High Performance Memory
= Flash Memory with ECC

= High ratio of SRAM to flash

= EEPROM

Powerful DMA Engine
= 24-Channel Direct Memory Access
= Access to all Digital and Analog Peripherals

= CPU and DMA simultaneous access to
independent SRAM blocks

On-Chip Debug and Trace

= Industry standard JTAG/SWD (Serial Wire
Debug)

= On-chip trace

CYPRESS
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CPU Subsystem =/ Croress

CLOCKING
SYSTEM

POWER
MANAGEMENT

POWER BOOST
FROM 0.5V

FSUSB 20

Clocking System
= Multiple Clock Sources
 Internal Main Oscillator
« External clock crystal input
» External clock oscillator inputs
» Clock doubler output
 Internal low speed oscillator
e « External 32 kHZ crystal input
8051 CORE » Dedicated 48 MHz USB clock
* PLL output

CONTROMLER = 16-bit Clock Dividers
« 8 Digital Domain

DEBUG & .
T * 4 Analog Domain

= PSoC Creator Configuration Wizard

= PSoC Creator auto-derives clocking sources / dividers

CYPRESS
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CPU Subsystem = Crrress

Dedicated Communication Peripherals

CLOCKING = Full Speed USB Device

* 8 bi-directional data end points + 1 control
end point
Aot * No external crystal required

MANAGEMENT
e Drivers in PSoC Creator for HID class
devices

POWER BOOST

FROM 0.5V
CORTEX M3/

8051 CORE

= Full CAN 2.0b
16 RX buffers and 8 TX buffers

CONTROLLER
DEBUG & = |2C master or slave
s . Data.l .rate up to 400 kbps |
* Additional 12C slaves may be implemented
in UDB array

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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CPU Subsystem

Power Management
* Industry’s Widest Operating Voltage

* 0.5V to 5.5V with full analog/digital
capability

poweR B00ST = High Performance at 0.5V
» PSoC 3 @ 67 MHz

A

8051 CORE

= 4 Power Modes (Active, Alternate
Active, Sleep and Hibernate)

INTERRUPT
CONTROLLER

C DEBUG &
TRACE

FSUSB 2.0 ITAGISWD

16
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Designed for Low Power / Low Voltage <#cwsess

On-board DMA Controller
Direct Memory transfer between

peripherals offloads CPU operation,
Highly configurable clock tree lowering power consumption
Flexible, automated clock gating

DIGITA .

CLOCKING
SYSTEM

Universal Digital
Blocks

Implement features in
hardware that reduce
CPU processing
requirements, lowering
power consumption

POWER
MANAGEMENT

CORTEX M3/
8051 CORE

Cached Operations CONTROLLER
Execution from flash St |
memory is improved by
caching instructions
(PSoC 5 only)

FSUSB 2.0

JTAGISWD

| PROGRAMMABLE ROUTING AND INTERCO/IECT |

Precise CPU Frequencies Integrated Analog, Digital and

PLL allows 4032 different Communications Peripherals
Reduce external component counts

and lower overall system power
consumption

frequencies, tunable power
consumption

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5 17
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Digital Analog Clock
PSOC 3 F':’Twer Current Code Resources | Resources | resources LUELEETE et
ode Execution . . . Sources Sources
Available Available Available
1l All All N/A All

1.2 mA
Active @ 6 MHz A
Sleep 1 uA No 12C Comparator KHzECO RTC.CTW, LVD,
WDR
LVD
Hibernate 200 nA No None None None PICU XRES
Digital Analog Clock
PSOC 5LP Current Exgg:t?on Resources | Resources | resources Sources Slzjf:;s
Available Available Available
. 3.1 mA

Active @ 6 MHz Yes All All All N/A All
Sleep 2 uA No None None ILO CTwW XRES
No None None None N/A XRES

Hibernate 300 nA

Power Management enabled in PSoC Creator
= Provides easy to use control APIs for quick power management

= Allows code and register manipulation for in-depth control

INTRODUCTION TO PSOC 3 AND PSOC 5
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Digital Subsystem W/ Creress

Universal Digital Block Arrays
(UDBs)

= Flexibility of a PLD integrated with a CPU

= Provides hardware capability to implement
components from a rich library of pre-built,
documented and characterized
components in PSoC Creator

= PSoC Creator will synthesize, place and
route components automatically as well as
provide static timing analysis

= Fine configuration granularity enables high
silicon utilization

= DSI routing mesh allows any function in
the UDBs to communicate with any other
on-chip function/GPIO pin with 8- to 32-bit
data buses

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5



Digital Subsystem =B Croess

Organized 8/16-bit Timer/Counter/PWM Blocks

= Provides nearly all of the features of a UDB based
timer, counter or PWM

= PSoC Creator provides easy access to these
flexible blocks

= Each block may be configured as either a full
featured 8-bitTimer, Counter or PWM. Two blocks
may be combined to make it 16-bit

= Programmable options

= Clock, enable, reset, capture, kill from any pin
or digital signal on chip

= Independent control of terminal count,
interrupt, compare, reset, enable, capture and
Kill synchronization

= Plus

= Configurable to measure pulse-widths or
periods

= Buffered PWM with dead band and Kkill

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Analog Subsystem W/ CrpREss

Configurable Analog System

Flexible Routing: All GPIO are Analog
Input/Output LOG SUBSYSTEM

DIGITAL
FILTER BLOCK

+/- 0.1% Internal Reference Voltage
Delta-Sigma ADC: Up to 20-bit resolution

= 16-bit at 48 ksps or 12-bit at 192 ksps
SAR ADC: 12-bit at 700 ksps
DAC’s: 8-bit resolution, current and voltage mode
Low Power Comparators @ @ m m
Opamps (25 mA output buffers)
Programmable Analog Blocks

= Configurable PGA (up to X50), Mixer, Trans-
Impedance Amplifier, Sample and Hold

Digital Filter Block: Implement HW IIR and FIR
filters

CapSense Touch Sensing enabled

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Programmable Routing/Interconnect

Input / Output System

Three types of 1/0
 GPIO, SIO, USBIO
Any GPIO to any peripheral routing

Wakeup from sleep on analog, digital or 12C
events

Programmable slew rate reduces power and
noise

Eight different configurable drive modes
Programmable input threshold capability for SIO

Automatic and custom/lock-able routing in PSoC
Creator

Four separate 1/0 voltage domains

Interface with multiple devices using one PSoC 3
/ PSoC 5 device
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Review = Cyprpss

RRRRRRR

You should now be able to:
= Understand PSoC Architecture

= Understand the CPU, Digital, Analog and Programmable
Routing and Interconnect Subsystems

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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PSoC Creator 2.0 Interface

L Intr.To psoc

Eile Edit Yiew Debug Project Build Tools

B RNl A" N- K= NN, Al M= S

Window Help

e

T :';3 ng | w ﬁ & : Microsoft Sans Serif

Workspace Explorer (5 projects)
i

i

\orkspace Intro ¥ o_PSoC3.BundleD1' (5 Projects)
&HPa] Project "1_Slidds’ [CYBCI866AXI-040]

£Pa] Project 2 Overdlew Lab' [CYBC3266AX1-040]
B

~ff 2 Overview Lab¥ydwr

105 Header Files
FHED Source Files
[{D) Generated_Source
E—]-{EI Project '3 System Res
@‘ TopDesign.cysch
]}9 3 System Resources Lab%ydwr
(L) Header Files

3
g
E= 000

sjUaUOd WOy /[ aninosg

I snsay

|

Wire tool

Lab chjective - To make LED4, on your PSoC 3 Devalopment Kit, blink. This shoald taach yau haw to

phace and configure somponents,

- 1.Makes sure to sed Project 2 to active project by fight clicking on the project undsr. the workspace sxploser.

2. Drag and Brap Digital Output Pin Here

Under the Pins Tak ga to-Type
Analog - Unchacksd
Digital Inpil - UncHeckéd *
Dighal Duput - Chacked
HWW Connaction - Unchackad
Outpit Enabla « Uncheckad

B.n the Worksnate Explorer daublo chick on e cydwr ke o apen
Dosign Wide Resources.

4.\Wiihin the Dasign Wide Hasourca &b look undar Pins and make
sure that Pin 1 is set to port & pin 3 or PG(3). This will se1 your
digilal oul pul Lo LED 6n the P0G 3 Developmsnl. Board

&.Build the Progeet by gaing to Build manu-andin the drap davwn click 8usid
Overview Lab. This will take soma tima to build the project

6 Pragram thi basred by geing 1o i Cebg mend gnd in the dap
clown click Program

BhBs

tation }/Concept)/(\rpreas] L]
Cypress Component Catalog &
B@ Anzlog

£i-@g ADC

-[8] Delta Sigma ADC [y
- Amplifiers

- Analog MUX

----- [¢] Comparator [v1.80]
B DAC

--[0] Cument DAC (34it) [
-[#] Voltage DAC {3bit) [

Bidirectional - Unchecked 2
’ g 7 Push the Reset button on yl:nur basrd lacated near Port O []@ Manual Holﬂlﬂg

) Source Files

[]ﬁ Generated Source Nr.m you should sae ;.ED.-t Elllnkll;g ..... ::i—' Micer [‘ﬂ 8{']
= JiCmERCORCE LU SRR IR . ™=~ 000 | [¢] Sample/Track and Hold
EHE Project "4 Digital Peripherals Lab’ [RYBC3866AX-{ | /NS | - - . - . . . . . . e .+ e 4w e e e e e e+ o | [ | i [¢] VRef [v1.50]
-5 TopDesign.cysch [+-%§ CapSenss
[9 4 Digital Peripherals Lab.cydwr (%8 Communications
BT Header Files [—]@ Digital
) Source Files E-%8 Functions
Courter [v2.10]

BT Generated_Source

15| Project 5 Analog Peripherals Lati [C Output -ax| gﬁg;"ﬁ;g} “
Show output from: All - X y '
Log file for this session iz located at: C:\Users‘\anph'\AppData\Local\Temp\P5cC Creator-000.log | [ Componert Preview
Workspace Explorer
Datashest
s -
[ 1 | 7oA i b
Ready 2Errors 0 Warnings 0 Notes

INTRODUCTION TO PSOC 3 AND PSOC 5 25
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Architecture Overview Lab =

RRRRRRR

Lab Objective

= To make LED4 on your PSoC 3 Development Kit blink.

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

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Architecture Overview Lab
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L Intro.To_PSoC3 - PSoC Creator 20 [CA.\2 Overview Labicydsr\TopDesigniTopDesign.cysch] NN ]

File

Edit View Debug

Project Build Tools

Window Help

BNaSHddd a6 @Xx|[9 ¢ G- Db - i mRQ

oo 2 @ W& [Microsoft Sans Serif o LB rulEl==A-Z-5- b
Workspace Explorer v B X Startrage / TopDesign.cysch
5%
Workspace 'Intro_To_PSoC3 Bundlel1’ (5 Projects) “‘Lu Lab sbjective - To make LED4, an your PSoC 3 Developm

-] Project "1_Slides' [CYSC38664XI-040)

£

@ TopDesign
ﬁg 2 Overview
[ Header File
[T Source File
[]-{h Generated |
EHPa] Project '3 Sy
{Er TopDesign
ﬁg 3 System F
[ Header Fils
- Source Fils
B Generated |
EHPa] Project '4 Digit
@ TopDesign
-4 4 Digital Pe
BT Header File
[]-h Source File
[3) Generated |
P3| Project '5 Anal

i

Set As Active Project

N

Add

place and configure compormnis.

- 1.-Make sure 1o seq Project 2 to active project by sight o

. 2. brag and Drap Digital Output Pin Here

Build 2 Overview Lab roal
Clean 2 Overview Lab —aen | 4y
Clean and Build 2 Qverview Lab i Unaarp g 1 Type
°© Digital Inpit - Unchecked © © © © BE

Update Components... e ke i © ¢

. . Outpj Enable: Unchecked ., . | BF
Cﬂpy Ctrl+C Bidirectional - Unchecked
- o T
Paste Ctrl+V Nr
Exclude From Workspace/Project
Rename F2
Unload/Reload Project
Dependencies... Page 1
Build Order...
Device Selector... utput from: Al . =
Archive Workspace/Project... file for this session is located at: C:\Users)

Project Resources
Build Settings...

Properties...

Open LAB 1 from the
flash drive

Expand the “+” sign to
the left of Project 2
title to view project
files. Double-click the
schematic file
“TopDesign.cysch” to
open it

CYPRESS
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Architecture Overview Lab ="
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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 above)

Fle Edit View Debug Project Buid Tools Window Help Component

mﬁ Eﬁd ﬂl_j _.¢| # =3 .I_‘B X9 ﬁ |5=i Debug " 32‘3& 'QG\};E Catalog BOX

I Ao Bt ed g D

I|I|I| L

| Micrasoft Sans Serif

vax

Euw
RBss

&l

] “Workspace ‘nro_To_PSoC3 Bundle0T (5 Projects)
i Pa] Project “1_Slides' [CYBC38684X1-040]

Lab objective - To make LED4, an your PSoC 3 Development Kit, blink. This ehould lsach you howte
phaca and confijuns companents.

sy ¢ NN oo | Corat) Cyoress | 0
{8} TopDesign.cysc o Cypress Companent Catalog
ﬁ}) 2 OVBI"l'iBW LﬂbC’Y o - 1.Maks suré to sed Prajec] 2 bo active project by fighl clicking on the projsct undsrthe sorkepace sxplomsr. FAR [ig g:?gnse
e g 1 3 R el L e Workspaue Explorer daldble click on tre cydwr fle to apen - Communications

Disigh Wils Resources.

[+ Source Files
o R} . 4Within tha Design Wide Hasource tgb look undar Pins and maka

Dh GEI’IBI?{Ed_SDLII’OB Top Des'gn sura that Pin 1 s set to port & pin 3 or PE(3). This will = your

[—]El Project '3 System Resources L . Undar th Pins Tal ga digilsl pul pat 1o LED tr 1he PaaC 3 Develaprsnt Baard
@ TopDesign.cysch SCh ema th ' ﬁﬂ:ﬁﬁ;‘“ﬁﬁ'ﬁ?ﬂm ‘ © BBuild tha o Build manu-andin tha drap dawn click Buld
o Digitad ODusfpit - Chacked Clv-ur_mw Lab. This wi 0 build the project )

{9 3 System Resources Lab.cyw . Hiti Comnaction - Unchackad ' . :
’Ie _J Owytpit Enabis - Unchegkad | . BPmgram the based by going to the Cabug menu and i T

[+}- h Header Files down click Frogram

[ Source Files

BH) Generated Source

[—]-E Project “4 Digital Peripherals Lab' [CY2C386600¢(

@ TopDesign.cysch

4P 4 Digital Peripherals Lab.cydwr

[#{5) Header Files

[ Source Files

[FL07) Menarstad Sniree

r-) Display

H-54 Filters

- Ports and Fins

1B Analog Pin [v1.60)

Digital Bidirectional Fin [v1.£
Digital Input Pin [v1.60]

- @» Digital Output Pin [v1.60]

[3
[#
= Digtal|
3
3

Badirectional - Unchacked

' ?PushmaRmtbul.!nnunrwrbnalﬂlomednurF‘nrtD Ry

Pin Component
Drag and Drop

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5 28



Architecture Overview Lab <=4 CYPRESS

4. Double-click the component to open it in configuration

mode and check the configuration as follows:
o R W WS, . oomE
= Analog -

- ?ﬁ?;-ls vf&i ;_ | ) UnCheCked

=L xSt Digital Input —
é Unchecked

| .Concept\' {

i Digital Output —

CapSense

ake sure to set Project

Name: Fin_1

" Pins | '.Mapping.,’ -I-Eeset.g’ ‘Builtdn ! 10 Communicatior d
rag and Drop Digital O§| NumberofPins 1 | X 8 + 4| I | Digtal CheCke

| m‘ - Type | General 5'-In|:|ut"-?’ buu:ut.‘: l H
B Pin_10 _|:| Analog Preview: | Nl B HW Con necltlon -
N =% Analog Pi
3 Do s Unchecked
HW Connect | 2 Digttal Inpu
Digital Output - 2 Digital Outy

Under the Pins Tab ¢
Analog - Unchecke

= Qutput Enable —
Unchecked

Bidirectional —
Unchecked

[ HW Connection
[ Output Enable

Digital Output - Ch [7] Bidrectional

I

[7] Show Annotation Teminal

szzion is located at: C:\D

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Architecture Overview Lab B/ Crrress

5. Inthe Workspace Explorer double click on the .cydwr file to
open Design Wide Resources

File Edit Niew Debug Project Build Tools Window Help
ENASH@ SR XREXD O B ik - - @Q

oy
[E o 2 | G L Microsoft Sans Serif -lo -B U = AL - Oo 0 a2 5SS BT

|Wor|:space Explorer - X | *TopDesign.cysch |Component Catalog (148 c..» 1 X |
[&] EBE W
n-l-u Lab objective - To make LED4, on your PSoC 3 Development Kit, blink. This should teach you howte = | aﬁ a& 42 =>
place and configure components.
ug‘ o R u. R tation I/Conoept/l/ Cypress ] 4
H =
@ TopDesign.cysch 2 O %pr:nszlsomponem Catalog
4P 2 Overview Lab.cydwr X [ & Capsznse
. i = - 1..Make L t Project 2 t Ain jmct ight clicki th jct under.th: ks I .
GHC Header F.||BS g LY ake sure to set Project 2 to active project by right clicking on the project underthe workspace sxplorer & Communications
E]'&:I Source Files 2 -, L g Digial
T 2. Drag and Drop Digital Output Pin Here ) !
D) Generated_Source = T I R 3.In the Workspace Explorer double click on the .cydwr file to open - &g Lisplay
[—]- Project '3 System Resources Lab’ [ P Design Wide Resources. | & Filters
&I TopDesign.cysch . . - 4.Within the Design Wide Resource tab look under Pins and mike %6 Ports and Pins
aure that Fin 1 is set to port & pin 3 or P&(3). This will set your "
ﬁ'&) 3 System Resources Lab. Des’gn Wlde Reso urces TabgotwwType - - - - digital out putto LED4 on the PsoC 3 Development Board. . . % EE:OEB?:Q'BD]I _—
. ked al Bidirectional Fin [w1.
D'@ Header Files r71 5 - ‘Elflc;eckad - - - - 5.Build the Project by geing to Build menu-and-in the drop down click Build Dig' T Fin [v1.60)
FH) Seurce Files C dwr fl’e - Checked Qverview Lab, This will take some fime Lo build the project |2} Digital Input Pin [v1.60]
L} I |2 Digital Output Pin [v1.60]
FHED) Generated_Source be Unchecked . . . .G-P.;‘PQ'?'.'HI lhkspbﬂard by going to the Debug menu and in the drop % System
. . - - jown clicl rogram
= /7a] Project 4 Digital Peripherals Lab' [CYBC38664- o Bdwsctenal-Unchecked o dewmelsPmammo
@ TopDesign.cysch 7.Push the Reset bulten on your board logated near Port D
ﬁg 4 Digital Peripherals Lab.cydwr .. . . . . . . . . . . Mhowyoushoud sesLED 4 Blinking
BHD) Header Files
) So Fil
FHD) Source Files Page 1 FaS
EHLD Generated_Source
/7] Project 5 Analog Peripherals Lab' [CYBC3866AX) | Output v 3 x|
Show output from:  All - Sx < T r
Log file for this session is located at: C:\Users\anph'\AppData“iLocal\Temp\PSoC Creator-000.log “ | [ Component Preview
Datashest
o -
< | ] AL m »
Ready 2 Errors  0'Warnings 0 Motes
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Architecture Overview Lab <=4 CYPRESS

6. Within the Design Wide Resources tab, select the Pins tab (below the chip)

7. Onthe 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 Overwew Lab” This will take a minute to build the project.

10512 Oreriew W ydsnd Gveriow ooyt .- o

4} Intro_To_PSoC3 - PSoC Creator 20 [CAAIntro_ To Pc
File Edit View Debug Project Build Tools Window Help
jflj;:ﬁ | i ¥ B3 (3 X s 5k . Debug i 2 RQ L Desi Wide R tab
5 z Z z esign vvide rnesources la
'y |2| Build 2 Overview Lab Shift+F6 > X Start”Page"' ""I’oﬁ[ﬁesi-r_:jn.cys'& V"2 overview Lah.cvdwr] / v o
i e z - | i i i
. ||_| Clean and Build 2 Overview Lab |L._ k QE R SRR R g AEE RS E R R Frvy Pin ek
@D CleanlOVer\riewK ojects) \ HHI I "f :
N — : w P |Pin_1 R El Il
d#5 Build All Projects \ o baow £ - .
Clean and Build All Projects o o B -
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Architecture Overview Lab

9. 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”.

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

Verify that you see LED 4 Blinking.

L1} Intro_To_PSoC3 - PSoC Creator 21 (G2 Overiew abiydsriTopDesigniTopdesineysc] M. . TR e =@ = |

File Edit Miew Debug Project Build Tools Window Help
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Architecture Overview Lab =

O

PERFORM

9. 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”.

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

{:} Intro_To_PSoC3 - PSoC Creator 2.0 [Cih

File Edit View | Debug | Project Build Tools Window Help

G Generated_Source

[—}-fEI Project "4 Digital Peripherals Lab’ [CrB3C3B66AX]-

B9 A 55 | Windows |, Debug Sl o @al
B8 - _:-'-; _j |$ Program Ctrl+F5
.Workspace Explorer f ﬂ Select Debug Target... ;_a. ¥ '."-‘.I.'c-:ﬁlljesiﬁn.cys& 7 2 overview Lab.cydwr ]
ZE, % $  Debug F5 : i :
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Architecture Overview Lab
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Section Objectives S/ Crrress

RRRRRRR

At the end of this section you will be able to
= Understand the system block diagram of PSoC 3/ PSoC 5 devices
= Understand and use the PSoC 3/ PSoC 5 System Resources, including:
* Power System
* Programming and debugging
» Configuration and boot process
* Resets
» Clocking
 Memory and Mapping
« DMA and PHUB
* 1/0O
 Interrupts
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System Block Diagram
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Power System and Supplies (no boost) =#cres

Standard Power Configuration m@ T - B

| | NO bOOSt pump o 1O Supply § § §| VO Supply  Viddiol {.

= Vdda vVddd >= Vvddio0/1/2/3 : ) = [| L

= Vdda =1.8-5.5V o Sl | S

Supply Rules and Usage e el B j““"‘

= Vdda: Must be highest voltage in system. ¥ . S
Supplies analog high voltage domain and core ™ v |
regulator _ | —

= VVddd: Supplies digital system core regulators S osew (8 0§ [B___osew $

= Vcca: Output of the analog core regulator. ! Ce o
External 1.1uF capacitance to ground is required. v

= Vccd: Output of the digital core regulator.
External 1.1uF capacitance to ground is required.
Both Vccd pins must be tied together on the PCB
and share the 1.1uF capacitance to ground

= Vddio0/1/2/3: Independent I/O supplies. May be
any voltage in the range of 1.8V to Vdda

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Power System (with boost) (Only PSoC 3)%?,@3&5%5

Boost Converter Configuration

= Used to generate up to 5.0 V (Vout)

= Battery voltage as low as 0.5 V(Vbat)

= Qutput voltage and current limit based on input

voltage and boost ratio - ”
= /5 MA max current I T J&}
* 0.5-0.8V Vbat provides max of 1.95 V Vout ™= ||/ Rl
= Schottky diode required when Vout is > 3.6V -
= Synchronous rectification maximizes efficiency 10uH " Boost N T
= Boost may be used to power external circuits '_ Converter
= Only supported for PSoC 3 e (Vo

DT e Vb
;

If boost not used
= Vssb, Vbat and Vboost must be tied to ground
= Ind left floating
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Programming and Debug Interfaces

JTAG

= Legacy 4-wire Interface
= Supports all programming and debug features

Serial Wire Debug (SWD)

= Standard 2-wire interface for all CY tools and kits

= Supports all programming and debug features wth
same performance of JTAG

= Default debug interface in PSoC Creator

o ~N o w

\target| TMS
Gnd TCK
Gnd TDO
(key) | TDI
Gnd |Yres

\Vtarget SWDIO|—2
Gnd SWCLK|—4
Gnd | SWW [—6
(key) NC —8
Gnd  “pes 10

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Programming and General Features S/ Ciniss

RRRRRRR

Flash operations

= Erase all

= Erase block — 256 blocks per device, independent of Flash size
= Program block

= Set block security

Unprotected — No protection

Factory Upgrade — Prevents external read

Field Upgrade — Prevents external read and write

Full Protection — Prevents external read and write as well as internal
write

General Features available through JTAG/SWD

= |/O boundary scan through JTAG interface
= Enable/Disable JTAG and SWD interfaces
= On Chip Debug features enabled/disabled by firmware

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Reset Sources == Cypress

RRRRRRR

= PPOR — Power on Reset
= XRES — External Reset

* PRES — Under Voltage on external supplies Vddd, Vdda
(Precise Low Voltage Reset)

* PRES — Under Voltage on internal supplies Vccd, Vcca

= AHVI — Over Voltage on Vdda (Analog High Voltage
Interrupt)

* HRES - Hibernate mode under voltage detect
= SRES — User software and/or hardware generated reset
= WRES — Watchdog Timer reset

= JTAG or SWD interface generated reset

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Clocking Sou

rces

= |nternal Main Oscillator (PSoC 3): 3-62 MHz (+/-1% at 3 MHz; +/-7% at 62 MHz)
= |nternal Main Oscillator (PSoC 5): 3-74 MHz (+/-1% at 3 MHz; +/-7% at 74 MHz)

= PLL Output: 12.67 MHz (can not use 32 KHz crystal)

= External clock crystal input: 4-33 MHz
= External clock oscillator inputs: 0-33 MHz

= Clock doubler output: 12-48 MHz

= Internal Low speed Oscillator: 1 kHz, 33 kHz and 100 kHz

= External 32 kHz crystal input for RTC

Y

Y

3-67 MHz| | 4-33 MHz| | 0-33 MHz 32 kHz 1,33,100 kHz
IMO ECO Ext Osc ECO ILO
»
| *
PLL
L

CYPRESS
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Q)

Clock Distribution =

PERFORM

Clock Dividers

3-67Y MHZ | 433 MH=z] | D-33MHZ | 32kHz| | 1,33, 100kHg

- 16-b|t lelderS IO ECO Ext Qlen ECO ILO
. 10
= 8 clock source inputs PLL
= 8 digital domain clock dividers ;
= 4 analog domain clock dividers _‘ e _— Iy
- 16- bit [
= Provide skew control to reduce
. N . N N Cigital Clock Divider Buz/ CPU Dividar
digital switching noise = e [ — e [
= ] CPU lelder __ Dlgita11l:alrlun:i<t[)ivider._._
p Digita]f;:\:l-:t[)i\rider'_-
UDB,S can be used to create Digital Clock Divider Analog Clock Dividen
additional digital clocks oL s [ [ ST b
_——. D-glta!l:lcadl-:[)iuider'___ > Analogtlnu_:kbimder R —
» Digitaif;:-:i(t[iivider__ » Analo,g"I;I;-i:icDivider el o
—F{ DigitalJ‘CEI:::i(tDixrider__‘ - Analug1lglzrﬁiﬁder Sal—
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System Clock Setup == CrprEss
Type / Name  Domain poeseed  flominal o Accyacy  Toledc® pivider SRS v Source Clock

System | USB_CLK DIGITAL | 42000 ez ) MEz % -1 IMOxX2

System | XTAL_32KHZ | DIGITAL | 32.768 Bz ? MHz 0 - 0

System | XTAL DIGITAL | 33.000 MEz ? MHz 10 - 0

System | ILO DIGITAL ? MEz| 1.000 kHz|-50, +100 - 0

System | IMO DIGITAL | 3.000 MHz| 3.000 MHz £l - 0

System | BUS_CLK (CPU) | DIGITAL ? MBz | 24.000 MHz £l - 1 MASTER_CLK

System | MASTER.CLK | DIGITAL > MEz | 24.000 Mz 2 B T e e T e . " R
System | PLL_OUT DIGITAL | 24.000 MHz | 24.000 MHz £l -

Easy to configure clock

options using graphical
configuration tool

FLL_OUT

MASTER (LK BUS_CLK (CFU)

o J[_cwew ]

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Clock Management Sy Comss

RRRRRRR

Clocks allocated to dividers in clock tree
Clocks have software APIs to dynamically change frequency

Note: Reuse existing clocks to preserve resources

Double click clock to see
component window

Clock 1[JUL-H

24 MHz

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Clock Distribution

RRRRRRR

EMIF Supports:
= Sync SRAM

= Async SRAM

= Cellular RAM

= NOR Flash

EMIF Usage:

= Data only

= 8- or 16-bit data bus

= 8-, 16- or 24-bit address bus

= Max throughput 11-16 MHz
depending on configuration
detalls

KA
Address Signals jo |Extenal_MEM_ADDR[23.0]
PORTs "
Data,
Address,
and Control
Signals
e |0 F Data Signals 10 External_MEM_DATA[15:0] ﬁ
PORTs
Control Signals 0 Control ,
PHUB PORTs %
Data
Address, DSI Dynamic Output
and Control Confrol
Signals
- UDB
DSl 1o Port
Other
EM Conlrol Control
Data Signals Signals
Address,
and Control
Signals
- > EMIF
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Flash 7 s

Flash Blocks

= 256 blocks in all devices — 64 KB flash has 256-byte block size
= Each block may be set to 1 of 4 protection levels of increasing security

* Unprotected — Allows internal and external reads and writes

» Factory Upgrade — Prevents external read

* Field Upgrade — Prevents external read and write

* Full Protection — Prevents external read and write as well as internal write
» Flash is erased and programmed in block units

Specs

= Code executes out of Flash

Flash-writes block CPU unless executing from cache
20 year minimum retention

10 K minimum endurance

15 ms block erase + write time

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Error Correcting Code (ECC) W/ Crrmss

ECC = Flash Memory Error Correction

= Required for some high reliability designs (e.g. automotive and medical)
= Detects and corrects 1 bit of error per 8 bits
= Detects but does not correct 2 bits of error
= Correction is automatic; interrupt and flag bit are set

= 1 byte of ECC data for each 8 bytes of Flash data (1 row)

= 64 KB device includes + 8 KB of ECC memory for 72 KB total

8 KB is used for configuration data storage if ECC not used (default)
= ECC memory is mapped into contiguous region in peripheral space

= ECC memory may also hold user data
= Code cannot execute out of ECC memory

© Reset | T Expand | Y- Colapse

Byte

Byte

Byte

Byte

ECC

Byte

Byte

Byte

Byte

ECC

Byte

Byte

Byte

Byte

ECC

Byte

Byte

Byte

Byte

ECC

Byte

Byte

Byte

Byte

Byte

ECC

Byte

Byte

Byte

Byte

Byte

ECC

Opbon Type  Value

=1 Configuraton
Mode ENUM | Comgressed
Store Configuration Data in ECC Memory BOOL i
Enable Enor Comectng Code (ECC) BOOL 0
Enable Fast IMD BOOL [

3 Debugging

+ Voltage Configurabon

CYPRESS
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EEPROM S/ Ciniss

2 KB of EEPROM are provided
Code cannot execute out of EEPROM

EEPROM Specs:
= EEPROM writes do not block CPU execution
= 20 year minimum retention
= 100K minimum endurance
= 2 ms single byte erase + write time
e Supports single byte erase and writes (read / modify / write row)
* May erase or write up to 16 consecutive bytes (1 row) at the same time

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5

50



3
N

Bootloaders 4 CYPRESS

Single Bootloader Supports
= [2C

= UART

= USB

= Others as required

Bootloader Integration

= Bootloader platform allows easy customization

= No bootloader programmed in parts at factory

= PSoC Creator integrates bootloader support seamlessly; just another component

BootLoader Framework

Flash

Communication
Programming

Interface
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Direct Memory Access (DMA)

= 24 hardware channels

= 8 priority levels with minimum bandwidth guarantees

[ Priority Level | Minimum Guaranteed Bus Bandwidth

O 100%

100%

50%

25%

12.50%

6.30%

3.10%

~J| | = LD R | =

1.50%

= 128 Transaction Descriptors (TD) tell channel what to do
« 2kB of dedicated SRAM holds all TD data

= Multiple channels or TDs may be chained or nested

= Configurable burst size

= DMA between peripherals on same spoke limited to 1-byte burst length
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GPIO - 1/O Digital Features

I

oy
-
F—

CYPRESS

PERFORM

Independent supply rails

= Each quadrant of device has
separate Vddio supply

= GPIO Vddio must be <=Vdda

Logic level maximum current
= 8 mA sink
= 4 mA source

Pin maximum current
= ~25 mA sink
= ~25 mA source

Digital Input Path

GRS o LYTTL

Pn Siius Reginine

N
h

<Rmlioeu

L

Pin nurr m; Im Hﬁl :ﬁ
Fon ntorrupt Stahus Regesor

::I Inberrupd Comiy piler

géf

R
-

wA

Digital Dutput Path
o

Iy
¥
3
T
5
¥
e

[-futestonsl Congl
Bidrectonal Enabin

blal ]
Lsgi: Cnil
_{ If‘l’ 5K

Eplw

o 1)
C} Digytal Mux Conrol : :J

_Anaiog Céobal Enstie

Anaiog Man Enabilo

LCD

Dinpley Data
Sageand of Common Debver

Lagic & MUX

Enable LCD Pin Driver
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GPIO - 1/O Digital Features

YPRESS

PERFORM

I
Wy
@)

8 Drive Modes

]

L)
a3

Jal

Wi

1. High lmpedance

Digital

2. Resistive

3. Resistive
Full-Dowwn

B P iry

—4

0. High Impedance
Analog

DR .

ED;“_ ﬂ D

5

Full-Up
ol
F%E}n—n Pin

it

DR
ps 1

.

1 P in
|

|

q

Open Drain,
Drives Lows

2. Open Drain,
Drives High

6. Strong Drive

7. Resistiwve

Full

-Up & Dowvwen
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GPIO - Interrupts ==/ Cprss
Each GPIO port has: FonGPOPn ey
. | LOOKC
= Port Interrupt Control Unit (PICU) Foom GPIO P -
= Dedicated Interrupt vector LK b O
From GPIO P - ““'““"—'”: g
—s{ LOOK :
Interrupt on: fubinkciioad S
ol gl : Aty |
- RISIng edge From GPIO Pn -y Logical OR i B e nlCmLoh Ingut.
= Falling dege pL Lo
From GPIO P
Pin 5
= Any edge =
From GPIO Pn
Pnb
- Logs
Status Rgister nopohn|
. . . . Pin?
= Latches which pin triggered interrupt ] Loge
= Available for firmware read —
[ Status
Read clear o
P )| R e

Snap shot
Regrster

CYPRESS
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GPIO -1/0O Analog Features

= All pins inputs and outputs O
= Supports two independent analog e
connections at each pin -l <ﬂ.
= CapSense Touch Sensing ooy (RSN I PR
. Fen T [ BN g
= LCD char/segment drive
Digital Output Path
= Hardware controlled analog mux at 2ezm e toes
pin Retafegwe 0 BN -
T S
= Some pins have additional routing — -
features: e o L
o [(-RtaensiComtesl
OpAmps Bgrschcet Corm D I

* High Current DAC mode

*

Analog

3

Eratim LCD Fn Dwnvmr

Dﬁglmfm
Tty
Ao (gt Eogiio e Y
Amgani Lhis Fnabes e L AAA——d
LCD
Dospiey Dt ||
e e e Lope A A ]
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SIO (Special I/0) Features

.llll
@

YPRESS

PERFORM

Same as GPIO with exceptions:
5.5 V tolerant at all Vdda levels

* Hot Swap
* Overvoltage tolerance

Configurable drive and sense voltage

levels

« Basic DAC output

* High Speed CMP input
Logic level max current

e 25 mA sink

* 4 mA source
Pin max current

e ~50 mA sink
e ~25 mA source
No Analog

No LCD char/segment drive
No CapSense touch sensing

Digital Input Path

CMOS or LVTTL

Pin Status Register
Digital Input

Interrupt Controller

Digital Output Path

Slow Slew Enabla

Data Register
Digital Output

Drive Mads 2
Drive Modes 1
Drive Mode 0

Bidirectional Control
Bidirectional Enable

Programmabie Inpul Buffer Config

Pin Inlerrupt Type Regster
Pin Intemrupt Status Register

Data Register Bypass

Intarmupt
Logic

Programmable Oulpul Buller Configuration

y

Drive
Logic

)

Buffar
Thresholds

Buffar Disable

Driver
Vhigh

Cnill

CYPRESS
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Pin Management =5 Crennss

PSoC Creator can select pins automatically
= Lock pins when device pin out is finalized

Manual override in DWR file

jlib.h © cyutis.c - cytypes.h - cydevice_trm.h - isrl.c - isr_Lh  isr_lic vqb X
g8 83
8 = B IR|IB|IE]IR
—— - LED2{0:0] Digital Output
yYYrP B R
Vied
Q1B l
sz | »
sy | 2
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Interrupts == CypRESS
Interrupt Controller — ] T T Y T

i 0 jLVD DMA output  |UDB signal (DSI)
= 32 interrupt vectors 1 |ECC DMA output _JUDB signal (DS1)
. . 2 |Boost Buck DMA putput  |UIDB signal (DSI)
= Dynamlca”y adJUStable vector 3 |Sleep (Pwr Mar) DMA output |UDB signal (DSI)
4 |PICUID] DMA output  [UDB signal (DSI)
addresses 5 [PICU[1] DMA output  |UDB signal (DS
. : B |PICU2] DMA output  |UDB signal (DSI)
= 8 priority levels 7_|Picup) DMA output__|UDB signal (DS))
8 |[PICU4] DMA output  |UDB signal (DSI)
= Each vector supports one of these 5 [Picu) DMA output _|UDB signal (DSI)
10 |PICU[B] DMA output  |UDB signal (DSI)
sources 11 _IPICU[7] DMA output  |UDB signal (DSI)
. . 12 |PICUIB] DMA output  |UDB signal (DSI)
 Fixed function DMA, DSI (UDB) 13 [Comparator Int DMA output _|UDB signal (DSI)
route 14  |Switched Cap Int DMA output  [UDB signal (DSI)
15 2C DMA output  |UDB signal (DSI)
16 |CAN DMA output  |UDB signal (DSI)
17 |Timer/Counterl DMA output  |UDB signal (DS
18 |Timer/Counter! DMA output  |UDB signal (DSI)
PSOC 8051 12 |Timer/Counter2 DMA output |UDB signal (DSI)
. 20 [Timer/Counter3 DMA output  |UDB signal (DSI)
= 32 interrupt vectors vs. standard 8051 21_|USB SOF Int DMA output_[UDB signal (OS))
: f 22 |USB Arb Int DMA output  (UDB signal (DSI)
IS Tive 23 |USB Bus Int DMA output  |UDB signal (DSI)
24 |USB Endpoint]0] DMA output  |UDB signal (DSI)
25 |USE Endpoint]1] DMA output  [UDB signal (DSI)
26 |USB Endpoint[2] DMA output |UDB signal (DSI)
ARM CortQX'M3 27 |USB Endpoint[3] DMA output  |UDB signal (DSI)
. . 28 |USB Endpoint]4] DMA output  |UDB signal (DSI)
= 32 interrupts + 15 exceptions 29 _|DFB Int DMA output |UDB signal (DSI)
30 |Decimator Int DMA output  [UDB signal (DSI)
= Tail Chaining 31 |Reserved DMA output  |UDB signal (DSI)
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Interrupt Component S8y Crmiss

GUI-based Configuration

Double click clock t0 s —————————— M’ |Sr 1
component window o

API

isr_1 Start() — Configures and enables the interrupt. Typically the only API required
to be called

Advanced APIs

= isr_1 SetVector() — Dynamically change vector address

= isr_1 SetPriority() — Dynamically change vector priority

= isr_1 GetPriority() — Read current priority

= isr_1 Enable() — Enable interrupt vector

= isr_1 GetState() — Return current state of interrupt vector enable
= isr_1 Disable() — Disable interrupt vector

= isr_1 SetPending() — Force a pending interrupt

= isr_1 ClearPending() — Clear a pending interrupt
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Review =

RRRRRRR

You should now be able to:
= Understand the system block diagram of PSoC 3/ PSoC 5 devices

= Understand and use the PSoC 3/ PSoC 5 System Resources,
Including:

* Power system

* Programming and debugging

« Configuration and boot process
* Resets

 Clocking

 Memory and Mapping

« DMA and PHUB

* 1/0O

 Interrupts
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System Resources Lab =

RRRRRRR

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

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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System Resources Lab ==/ Cipress

Instructions:

1.0pen LAB 2

2.Place the Analog Pin from Component Catalog as shown
here in the adjacent box

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

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

Set Properties to:

ADC_DelSig 1

ADC DelSig
Conversion Mode: 1-Multi Input Mode: Single A
Sample

e0c|o

Resolution: 12-Bits Input Range: Vssa to Vdda Zon
Conversion Rate: 1000 SPS | Buffer Gain: 1

Clock Frequency: 131 kHz | Buffer Mode: Rail to Rail
(Calculated value)
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System Resources Lab =

5. 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.

6. Your final schematic should look like this when complete

~ _ Debug - o :100% -~ @ =
10 | B 7 ul|=l==|A-- - Ty | go ocp o= gy 4, EIIT

start Fage }/- *TopDesign.cysch ]//-2 Crverview Lab.cydwr/]//— TopDesign.cysch ]

2. Place Analog Pin Here 3. Place Delta Sigma ADC Here

| _ - i ADC_DelSig_1
Pin_1 [ ADC_DelSig

LCD Char_1
Character LCD

Set Properties to:
Conversion Mode: 1-Multi Sampl

« | (1] |

Page 1 ]
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System Resources Lab S5/ Crpss

7. In the Workspace Explorer double click on the .cydwr file to open
Design wide Resources (as explained in Overview lab)

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

9. 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)

StartPag [ *Tg pD s:g LCYS d'1 “ 20w far Top[);és;i;;n.cysd-'l } 3 System R...s Lah.qrdwr] ~ 4k X

Alias MName Fin Lock
BPbER s e ppge st s \cD_chaz_i:icoRersyis:o) |patezor [ =] [@
) o S \ BALS] |
3 £ Confirm
. R E: LCD is set to Port 2 or
bE - LCDPort [6:0] to P2[6:0]
e =) Pin 1 is set to P6[3]
!-n-,i-.%-nzz%:.ﬁ%w;.;s:.%?,%?.!n :
G Pins | ) Codes | 7 interrupts | L5 oA | B System | [& Drectves | B Flesh Security | 4r
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System Resources Lab =4 Cirmrss

10. Build the project by going to the Build menu selecting Build System
Resources Lab. This will take some time to build the project.

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

Verify: When you turn the POT you should see the ADC values change
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System Resources Lab

YPRESS

PERFORM

POT (Potentiometer)
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Section Objectives By Crrmss

RRRRRRR

At the end of this section you should be able to:

= Understand Universal Digital Blocks (UDBs) in PSoC 3/
PSoC 5

= Use and implement digital peripherals with PSoC Creator
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Digital Subsystems &/ Cuenss
Fixed-function Peripherals Tnw et | [ s |glPun

= Counter/Timer/PWMSs, 12C,

Universal Digital BIOCkS Digital System Routing IF

Digital Interconnects Between
= Clocks
. IO pInS Digital System Routing {F

" |[nterrupts
= DMA
= External Memory

UDB ARRAY

Global Global 5C

EMIF Del 5i DACS Comparators
u Analog SyStem Clocks | | Clocks 9 p

Blocks

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5



4

UDB Array B/ Crpress

PERFORM

Digital System Interconnect

e \ / el

DSI

v
UDB Pair

UDB Array Core

DSl

s / v ey

Digital System Interconnect
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Digital Signal Interconnects (DSI)

ROUting Example: e Lo Catipatn Stitus and Control ‘g
= Single UDB Pair - 2505030 ST NTTTTTY ST PPTTRTT! o
1 I il el ] al Iyl 1 I 1 1 ] il
= 7000 DSI registers e e e e i =
% % T ST o
s e e S e [
L
—Hemt *q hﬂ Lﬂ *ﬁ Lq Liq *ﬂ oL Lq ulq LT'"
=i Li-. IH i H.,H i L':H i 11.1“'1".]-' l'"u-r--- 3
i e e
N IR i | | I o
:j'i S -L1 kL "‘1h|1ul # -“1'1!“'1 u"ihim -
s i ) il " Nl JELT i T Lﬂ[ﬁ il Lﬂh W :
L | h‘:l_l J"LI [] "gl | “"- J"'i [ !‘L‘ HiHe
e e e
i & P S e
P A e e At T,
S T LT PE P LB AT TR LTI
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DSI, Automated ==/ CYPRESS
PSoC Creator e
enables: e  Ffaathek
. be_interrupt|-
= Schematic entry o enl
= Automatic place
. PWM 1
and route T Gl
= Optimizations for . pum -
analog and digital BUS_CLKGI-——pock ook | JU- pock
500 (Fxed) i {reset ;ml::n_

routing

Clock 2mj
24 WHr }"'

Control Reg 1

control 0
control_1
control_2

control 3

AMuxHw 1

Status R 1
Status R
Clock BM—“%I;I&:I: \
“ame Jgtatus 0
—{status_1

CYPRESS
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UDB Block Diagram

CPU System Bus

Datapath

- O O O R R e e a

Conditions
Compares, Zero, Status

Data Registers
Accumulators

(8 x91)
21031S |ouUOD paseqg NVH

Channel Routing

75
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Digital Peripherals ==/ CrPrEss
. Counter_1 PWM_1 PRS 1
Sample of Digital Counter PN PRS
Peripherals: ol e, {enable
C t pwmT e (reset bitstream
= Lcounter pwm2iel
- +>clock - =Pelock
. Tl mer (Hreset interruptf=] :;?:Sh:k interrupt}- 2-hit
B-bit (Fixed) 8-bit (UDB)
- PWM QuadDec 1 ShiftReg 1 _ Timer_1
= PRS QuadDec Slrwift‘Register Timer
Hquad_A 1 ISh'g—'“ e [+{capture ter=
B Hload shift_out=] :
= |2C _i i[::uj:lae[:c_ store interruptf=]
interrupt=J [—{>clock
= USB +>clock e |—?:s$t:
=t |pclock 5bit (Fixed)
= UART B-bi
SEIM 1 UART 1 12C_1
SPI Master —= =
. SPI Hmiso mMOoSsiH=) i 12C
sclki=1  [={rx == sdaj+
= CAN SSI= scl ]
+clock tx_interrupti-
. =t int t
= Char/Segment LCD Drive e
tx_interrupti= Hreset - Slave
B-bit

CYPRESS
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counter . ==4Crms M
Fixed/UDB Counters: Fixed-Function Counters:

= General-Purpose counter = 4 Available

= Continuous, reload on reset, = 8- or 16-hit

terminal count, or

one shot mode

Down counter only

= Compare options: < <= > >= = = Single capture register
= Enable, reset, capture inputs UDB-Based:
= Compare, TC, interrupt outputs = 8-, 16-, 24- or 32-bit
= Interrupts on various events = Many options:
* Enable, count, capture,
Counter_1 compare
wounter * 4-deep capture FIFO
Double Click — I
Counter to configure
+>clock
(Hreset interruptf=!

8-bit (Fixed)

CYPRESS
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Timer

Fixed/UDB Timers:

= General-Purpose timer for measuring
time between H/W events

= Capturing times of events
= Periodic pulse or interrupt

= Continuous, reload on reset, terminal
count or one shot mode

= Enable, reset, capture and trigger
Inputs

= Compare, terminal count, interrupt
outputs

= |nterrupts on various events

Fixed-Function Counters:
= 4 Available

= 8- or 16-bit

= Capture on rising edge only
= Single capture register

UDB-Based:
= 8-, 16-, 24- or 32-bit
= Many options:
* Enable, trigger, capture

« Capture counter and capture
interrupt CTs

Timer

lmer 1« 4-deep capture FIFO

capture

Double Click Timer = interrupt

to configure

={>clock
+reset

tc

TN

B-bit (Fixed)
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PWM

Fixed/UDB PWMs:

= General-Purpose PWM for motor
control, LED brightness, etc.

= 8- or 16-bit

= Compare options: < <= > >= =
= Configurable deadbands

= Enable, trigger and kill inputs

= Biphase, TC and interrupt outputs
= |nterrupts on various events

Fixed-Function PWMs:

= 4 Available

= 1 PWM output

= Left-aligned

= Hardware deadband and output Kill

UDB-Based:

= 1 or 2 PWM outputs

= Left, right, center or dual-edge align
= Many options:

PWM_1
PWM
fcHe
] pwm1 =
Double Click PWM  =———mm pwma2 H-
to configure =
[Hreset interruptf-

8-bit (UDB)

« Enable, trigger, kill and compare
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12C

Fixed/UDB I2Cs:

|12C slave, master or multi-master

Bus stalling / clock stretching
SMBus supported w/additonal firmware

Routes SDA/SCL to any GPIO/SIO pins UDB-Based:
= Adds high-speed mode; up to 3.4

Interrupts for variety of bus events
Mbps

Double Click [2C to configure — s

Fixed-Function 12C:
= 1 Available
Hardware or firmware address decode = Standard 100 Kbps or Fast 400 Kbps

7- or 10-bit addressing (10-bit F/W only) = Responds Sleep Low-Power mode if
dedicated SIO connections used

12C_1

12C

sdaf:
scli-

Slave
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Pseudo Random Sequencer ==/ Creress

Pseudo Random Sequencer (PRS)

Specs:

= 2-to 64-bit sequence length

= Serial output bit stream

= Continuous or single step run modes

= Standard or custom polynomial

= Standard or custom seed value Double Click PRS =

= Enable input provides synchronized to configure
operation with other components

= Computed pseudo-random number can
be read directly from the linear feedback
shift register (LFSR)

PRS 1
PRS

enable

[reset bitstreamp-

> clock

8-hit
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USB

Specs:

Fixed-function, USB 2.0 Full Speed (12
Mbps) peripheral

8 unidirectional endpoints
Shared 512 byte buffer

Transfer Types: Control, Interrupt, Bulk,
Isochronous

DMA access / capable
Wake from sleep

Double Click USB to configure —mo—ow—

USBFS 1

USBFS

5
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UART —# CYPRESS
Specs:
= Full-Duplex, Tx only and Rx only
= 5-to 9-data bits
= 110- to 921600-bps or arbitrary up to 4
Vips -
= Rx and Tx buffers 1- to 255-bytes =l e
" Framing, Parity and OVerrun eror  n hie Cjick UART |t intermupt]:
detection to configure ”‘:‘”tet;r”ep;f

9-bit address mode with hardware
address detection

Optional Tx enable for RS-485

reset

CYPRESS
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SPI

Specs:

= Master or Slave

= Data rates to 33 Mbps
= 2-to 16-bit data width
= 4 SPI modes

= |.SB or MSB first

Double Click SPI to
configure

= 1-to 255-byte Rx and Tx buffers
= Hardware Slave Select generation

= Supports 3-wire mode

Hmiso mosip-

+>clock

Hreset

SPIM 1
SPI Master

sclkl-
ss

rx_interrupt{-
tx_interruptl=

8-bit

CYPRESS
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CA N %_“,: CYPRESS

Specs:

= CAN 2.0A/B spec. compliant
* Remote Transmission Request (RTR) support Double Click CAN to
* Programmabile bit rate up to 1Mbps configure
« External CAN PHY connects to any GPIO

= Transmit path:
¢ 8 transmit message buffers
* Programmable priority for each

= Receive path: AR —
« 16 receive message buffers = il
* 16 acceptance filters/masks tx_enf

» DeviceNet addressing support

* Option to link multiple receive buffers to/from
a hardware FIFO

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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LCD Drive

Specs:

Drives up to 736-segments (16-commons/46-front
plane)

Up to 62 total LCD drive pins; commons and
segment lines mapped to any GPIO

High multiplex ratio of up to 1/16 for max 16
segments

Type A (standard) and Type B (low power)
waveforms supported

Wide operating voltage range supported (2V to
5.2V) for LCD panels

Static, Y2, 1/3, ¥4, 1/5 bias voltage levels

Vias voltage generation using dedicated DAC, and
internal resistor leader

Up to 128 levels of software controlled contrast

Ability to move display data from memory to LCD
via DMA

Adjustable LCD refresh rate from 10 Hz to 150 Hz

LCD Seg 1
Segment LCD

Double Click LCD to
configure

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Review = Cirniss

RRRRRRR

You should now be able to:

= Understand Universal Digital Blocks (UDBs) in PSoC 3/
PSoC 5

= Use and implement digital peripherals with PSoC Creator
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Digital Peripherals Lab =By Cimiss

RRRRRRR

Lab Objective

= To use two PWMs to change the duty cycle on the LED to

make it a “Breathing” LED using your PSoC Development kit
for this.

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Digital Peripherals Lab

Instructions:

1.0Open LAB 3 from the flash drive

2.Find the following components from the Component catalog on the right
side of the screen and place them in the boxes given on the “Top
Design.cysch” schematic file. These are shown below:

LogiC Low ‘O’

XOR Gate

Clock

Clack 1 [T
AT

Digital Output Pin

‘ [F—u| Pin_1

PWM

PyWii_1

PV

teEl
W]

niin|

(>clock
reset

B-bil (UDB)

CYPRESS
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Digital Peripherals Lab W/ Creress

3.

4.

Place the components inside the right boxes shown on the schematic
file

Double click on the clock component to open it in configuration mode
and set it to 50 kHz

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

CYPRESS
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Digital Peripherals Lab S/ Crress

RRRRRRR

6. Use the wire tool to make the following connection 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
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Digital Peripherals Lab

YPRESS

PERFORM

7. Your final schematic should look like this when complete

|

Start Page /V *TopDesign.cysch ]

L 4

=]

3. Place Clock Here

Set clock to 50 kHz

4. Place Logic Low "0’ Here

[=

Set Properties to:
Under Configure tab:
Implementation; UDB
Resolution: 8-Bits

PWM Mode: One Output

Perod; 256, . .
CMP Value 1; 128
‘CMP Type 1: Less -
Dead Band: Disabled
Under Advanced tab:
Interrupts: None

- 6. Copy PWM and place here

i I

7. Place XOR gate here 8. Place digital output pin here

-

=] Fi_1

#ssign to PE[3] in .E].I'[IT;'FF

9. Use the wire tool to connect 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

Page 1 }\_Inst'ucﬁnns Cont, I

CYPRESS
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Digital Peripherals Lab S5/ Crpss

PERFORM

8. In the Workspace Explorer double click on the .cydwr file to open Design
wide Resources (as explained in Overview lab)

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

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

Start Page  *TopDesign.cysch /4 Digital Per...s I.ah.qrdwr] X
R el e Y e B e e Mlias  Name Pin Lock
JFEEERFFRFFRI D FRRFRERREE

Tirk
i1 Pin_1| 26031 ITl
- = \
E“i::: ...-:.,—_.,:- .
= Confirm
H J— = Pin 1 is connected to
o = - Port 6 pin 3 or P6[3]
= Beiei -
o L.‘I'S;fj!fﬁm M0 -
Firi -
) P i - P RE
JrsBerppgliagn  Fiverrsel
?:uﬂt: ::::: ?]uuanasvl!:ll? p -

x(ﬁ PinsJ '\9 Clocks ;5 Interrupts D.:.'E DMA | % System ‘5=1_ Directives j Flash Security

q4 b
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Digital Peripherals Lab S Cioress

RRRRRRR

11. 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.

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

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

Verify: LED 4 is seen “Breathing”.

CYPRESS INTRODUCTION TO PSOC 3 AND PSOC 5
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Digital Peripherals Lab

- .
5 i : i y 3

YOOO0O00
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Section Objectives By Crrmss

RRRRRRR

At the end of this section you will be able to
= Understand analog in PSoC 3/ PSoC 5

= Use and understand analog peripherals in PSoC Creator
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Iy
g

Analog Subsystem =/ Creress
Routing .
Multiplexers C Y :>
DAC DAC
Comparators ) s . -
o 32 Precision
Opamps : < onc | | Reference X :m A
Y N
DACs (V &) g s
- 0 [* »{ | SC/CT Block SC/CT Block - "o e
DeltaSigma ADC oPlo | ¢ < . G | GPIO
SE SC/CTBlock| | SCICT Block -~
Programmable Analog R % R
- > - > - O
= PGA v o N u
| S % Comparators 5 !
= TIA g cwe| | cme | | cve| | eme| [ g
= Mixer - > - >
CapSense Touch Sensing - - CapSense Subsystem (= -
1 t
Digital Filters
lm CSO‘ZT?‘: «—» PHUB |&+—»| CPU
Registers | | o
i A
DSl Clock .“
Array Distribution| | D&cimator

CYPRESS
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Analog Matrix

CYPRESS

PERFORM

More than 320

switches !

ARSI Arvxin L

.

e emame et EUS
- ol =

..........

L}
| R i i

o ] 1
Wi T = 2 e
;TF& Rl —

[T
[=1]
bl o= =-hein
o o v

I-ul CAPBENSE o) I
i

I

‘..,. 5 = a : f I I...I + |"|-. aal
. IDAAEX : 4 H-
@) osm |

e

ARALLE AL

4 o125 N 1 ek
LY CMS  ARAL DR ARAL CICE AL LT
L oL LCImAL B

Buis L
Bt Qe G
uuuuuuuuu -

et Pl sl Mepbesn |
Benwl | =878 Cnme ) O b ! ! ! E = Denotes pins on ol packages
Large | ~i0m onina) W LCD migresis are ot sihosn Fany iES0H
! i ! 10=Fab=2012
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Analog Matrix <=4 CYPRESS

PSoC Creator enables:

= Schematic Entry

= Automatic place and route

= Optimizations for analog and digital routing

Voacy

WDACA &T:Ff !
| D
~rolack
Pin_1 &—— :D— — ] Pir_2
VG Lomp 2

| >

Clock_1_
M odre

Window compatator example
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Routing with Muxes S Crpress

RRRRRRR

Analog Multiplexer Specs:

= Bi-directional

= Either single ended or differential

= Actual routing hidden from user

= May have more than one connection at a time

= Analog routing may be controlled by digital subsystem

AMux_1 AMue 2
. [

0
0

1
1

nngnngnngnn

3

e

Double Click MUX to configure
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Analog Peripheral: Comparator B/ Croness

RRRRRRR

Specs:
= Up to four per device
= Speeds:
e Fast — 80 ns/ 250 uA
e Slow —55us /6 uA >E
= Accuracy: ay

« 2 mV fast mode

« Zero-adjust; Internal VDAC
» Hysteresis:

10 mV nominal

« May be enabled or disabled

Double click to configure comparator
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Analog Peripheral: Opamp By Crrress

RRRRRRR

Specs:
= Up to four per device
= Speeds:
* Fast — 80 ns /250 uA -
e Slow — 55 us / 6 UA 3#}
= Accuracy: —
* 2 mV fast mode Double click to configure Opamp

« Zero-adjust; Internal VDAC
» Hysteresis:

10 mV nominal

« May be enabled or disabled
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Analog Peripheral: VDACS8 and IDAC8  Escomss

RRRRRRR

Features

= DAC data source may be data register or DAC Bus

= CPU or DMA may write to data register

= Data Strobe from data register write or Strobe input

= Clock or UDB may be used for Strobe

= IDAC8 and VDACS are the same block with V and | inputs

VAT A 1040 |
WRACHE IDALHE
[HdztA[7:[]

—1atrnhe

Double click to configure DAC, also show data source
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Analog Peripheral: IDACS8 S Cioress

RRRRRRR

Specs:

= Source or sink

= Ranges:
e 0 to 31.875 uA (125 nAll o ¢
e 0 to 255 UA (1 uA/Dbit) ()

* 0to 2.04 mA (8 uA/bit)
= Power (ICC):

e 100 uA max slow mode

* 500 uA max fast mode

Double click to configure IDAC, also show Polarity
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Analog Peripheral: VDACS =B/ Crrrss

RRRRRRR

Specs:

= Ranges:
* O0to 1.02V (4mV/hit)
* 01to 4.08V (16mV/bit)

= Output R = ~16 k ohms (4 volt range) onc s
* Must be buffered for external use

* Some internal loads don’t require o
buffering

= Power (ICC):
e 100 uA max slow mode
* 500 uA max fast mode
= Speed:
e 1 Msps (1V mode)
e 250 ksps (4V mode)

Double click to configure DAC
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Analog Peripheral: Delta Sigma ADC S s
Specs:
= High speed, high resolution ADC
= Selectable resolutions (8- to 20-bit) 200 Deisiy |
= Several input ranges TEAY
= High-impedance input buffers g

16 ail

* Programmable gain (1,2,4,8)
e Chopper mode for low offset

ADT DelEin 2

 Internal reference may be ADC Dufsip
bypassed Az
= Single and differential input modes i
= Wide range of sample rates 10 to
375K

Double click to configure ADC

Multiple reference sources
Drop, connect, and go!
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Programmable Analog Peripherals /e

RRRRRRR

Specs:

= Combination of functions from PSoC1 programmable analog
catalog

= Switched-Capacitor (SC)-based analog
= Continuous Time blocks (CT)-based analog
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Analog Peripheral: PGA =B/ Crrss

RRRRRRR

Specs:
= Programmable Gain Amplifier e
= Amplify signals without e .
external components i
= Gain: 1x to 50x
= Vin and Vref to any pin
Bﬁ”'" ;i -
Accuracy: ——
= Gain: +/- 5%
= \Vos: 10 mV Double click to configure PGA
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Analog Peripheral: PGA_Inv S/ Croress

RRRRRRR

Specs:
= Inverting PGA

= Amplify signals without
external components

= Gain: -1x to -49x
= Vin and Vref to any pin

Accuracy:
= Gain: +/- 5%
= Vos: 10 mV

PiEa oy |
et T

g
L]

Double click to configure PGA
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Analog Peripheral: TIA B/ Crrress

Specs:

= Trans-Impedance Amplifier

= Conversion gain is a “resistor”
e Current IN -> Volts OUT
* Vout = Vref — lin*Rfb

» Adjustable Rfb = Programmable gain (20k
to 1M)

 Adjustable Cfb = Programmable bandwidth
(up to 4.7 pF)

 Calibrated with on-chip IDAC (internal
resistors +/- 30%)

= Applicable to current output sensors
e Glucose meters

* Photo-diodes — light meters, medium
speed IR receiver

Double click to configure TIA
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Analog Peripheral: Mixer =B Crpress

Specs:
= LO_Freq = Local Oscillator

|
]

o

Mixer Modes:

= Up-Mixer: Multiplier
e Clock up to 1.0 MHz :
e Output at LO_Freq +/- Fin

* Example 200 kHz input clocked at 255 kHz A,
to narrowband filter at 455 kHZ Ll Sl LA

Double click to configure Mixer

= Down-Mixer Sampler
e Clock up to 4.0 MHz
e Output at Fin — LO_Freq

« Example 455 clocked at 435 kHz to low- | o S
pass filter at 25 kHz

M S0
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Analog Peripheral: CapSense®

Specs:

= CapSense peripheral uses configuration of
existing system resources

= Two simultaneous CapSense systems possible
= CapSense Configurations

All have similar configuration patterns

Buttons: Basic CapSense sensor with
On/Off detection

Lapfbonse

Capserse Col

Sliders: Linear and radial with interpolated Double click to configure Capsense

positioning (also supports diplexing to
reduce pin count)

Touch Pads: X, Y interpolated positioning
Matrix Buttons

Proximity Sensors

Generic Sensors

CYPRESS
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Analog Peripheral: DFB =B/ Crrrss

PERFORM

Specs:
= Digital Filter Block
What it does:
* Works on digitized data from ADC or any other source
» Sequentially calculate multiple filters
* Removes noise and unwanted frequencies from signals ik 1
* Replaces analog filters requiring external components ?.';:';.';Ejli‘m
= How it works:
* No coding or coefficients! All handled by GUI
o 24-Dbit filter co-processor
« 128 pairs of data/coefficients
= Setting for filters can be made for 2 channels Double click to configure DFB
= Select type:
* Low Pass, Band Pass, High Pass, Notch
= Select implementation:
* FIR or lIR Biquad
= Specify sample rate
= Specify number of taps
= Select frequency parameters

Crrarne 3
17 =alilarl
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Review = Cyprpss

RRRRRRR

You should now be able to:
= Understand analog in PSoC 3/ PSoC 5
= Use and understand analog peripherals in PSoC Creator
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Analog Peripherals Lab S/ Crress

RRRRRRR

Lab Objective

= To use a VDAC to convert a clock signal into an analog signal
then convert it back into digital signal using an ADC DelSig.

= To output the signal on the LCD Screen using the vertical bar
graph option using your PSoC 3 Development kit for this.

= To be able to see a sine wave on the screen when the lab is
complete.
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Analog Peripherals Lab = Crpress

Instructions:

1.0Open LAB 4 from the flash drive and find the following components from
the Component catalog on the right side of the screen and place them in
the boxes given on the “Top Design.cysch” schematic file.

2. These are shown below:

Clock - ADC Del-Sig
Clock_1 (I ADC_DelSig 1
ADC_DelSig
DEAT

VADC VDACS |
Interrupt _
Hoiar 1
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Analog Peripherals Lab

3. 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 256 Hz

5. Double click on the VDAC component to open it in configuration mode
and make the following changes to its properties

Set Properties to:

Output Range: 0 — 1.02V

StrobeMode: External

Speed: Slow

Data Source: CPU or DMA

Value: 100mV; 19 bytes

6. Double click on the ADC Del-Sig and set properties as below

Conversion Mode: 3 Multi
Sample (Turbo)

Input Mode: Single

Buffer Gain: 1

Resolution: 18-Bits

Buffer Mode: Rail to Rail

Input Range: Vssa to
1.024V

Conversion Rate: 128

Vref: Internal 1.024V

CYPRESS

INTRODUCTION TO PSOC 3 AND PSOC 5

120



Analog Peripherals Lab By Crrmss

RRRRRRR

7. Use the wire tool to make the following connection between
the components:

= Connect Clock to the strobe input of the VDAC
= Connect the Clock to the Interrupt

= Connect VDAC output to the input of the Single ended
ADC DelSig
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Analog Peripherals Lab == Cuemass

8. Your final schematic should look like this when complete

Start Page | *TopDesign.cysch | 4 Digital Peripherals Lab.r:ydwﬂ/ *TnpDEign.wsch| * I

Make sure to set Project 5 to active project by right clicking on the project under the workspace explor

3. PlaceVDAC Here 4, Place ADC DelSig Here
Place Clock Here Jrr—
ADC DelSig
LCD Char 1
1@ Character LCD
BOC|E]
18-bnt
set clock tg 256 Hz ,
Set Properties to: Set Properties to:
OutPut Range: 0 -1.020V Conversion Mode: 3 Multi Sample (Tur
Speed: Slow Resolution: 18-Bits
(st Value: 100mV, 19bytes Conversion Rate: 128
Data Source: CPU or DMA Input Mode: Single
StraheMade® Fxtarnal Bt o0 TP kB \famm b 4 AAANT
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Analog Peripherals Lab =/ Croress

PERFORM

9. Inthe Workspace Explorer double click on the .cydwr file to open
Design wide Resources (as explained in Overview lab)

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

11. Configure the I/O so that the LCD is connected to port 2 pins 0-6 or
P2(6:0).

Start Page *TopDesign.cysch 4 Digital Peripherals Lab.cydwr |~ *TopDesian.cysch ** 5 Analog Pe...s Lah.cvdwr] 4 bk X
IBERA
111i% Alias Hame Fin Lock
| ZVICD Char 1:LCDDort) [&:0] | DZ[E:0] EI
=t
[ T ey H
B=- = Confirm
s = LCD is connected to port
= L g = .
CH — = 2 pins 0-6 or P2[6:0]
E . CYHCABEAO-I4D cE
[ 100 -
= E
L i Pt T
!.-!.f!!_!.;;z !_!_EEE!!
u BiC ﬂEl lllllllllllll u
x{ﬁ Pins‘ 'J__“) Clocks ;;; Interrupts D'_D' DMA | % System '51 Directives J Flash Security q b
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Analog Peripherals Lab By Crrmss

RRRRRRR

12.Build the project by going to the Build menu selecting Build
Analog 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

Verify: You should see a sine wave moving across the LCD
screen.
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