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Customer Training Workshop

Introduction to PSoC 4

Featuring the PSoC 4 M-Series Pioneer Kit

Replace Legacy 8-/16-Bit Platforms With the World’s
Most Flexible 32-Bit ARM® Cortex®-M0 One-Chip Solution
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Workshop Objectives

By the end of this workshop, you will
Understand the PSoC® 4 Programmable System-on-Chip architecture
Learn how to use Cypress’s solutions and integrated development environment (IDE) to implement:

Digital designs with PSoC 4
CapSense® touch-sensing user interface designs with PSoC 4

One-chip, sensor-based system designs with PSoC 4
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0:00 (15 min)
0:15 (10 min)
0:25 (15 min)
0:40 (30 min)
1:10 (20 min)
1:30 (10 min)
1:40 (10 min)
1:50 (30 min)
2:20 (45 min)
3:05 (45 min)
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Set Up and Install Software

PSoC Terms

Demo #1: PSoC Creator™?! Overview

Lab #1: PSoC 4 M-Series? Pioneer Kit Overview and Blinking LED
PSoC 4 Architecture

Demo #2: Micrium uC/Probe?® Overview
Session Break

Lab #2: Digital System Design

Lab #3: CapSense Touch-Sensing Design
Lab #4: Sensor-Based System Design
Wrap-up

End of workshop

1PSoC 3, PSoC 4 and PSoC 5 Integrated Design Environment (IDE) software that installs on your PC
2A PSoC 4 with up to 128KB flash, 55 I/Os, Direct Memory Access, 2x CAN, 12 Programmable Analog Blocks and 16 Programmable Digital Blocks
3 A firmware development tool by Micrium that installs on your PC and helps debug system designs
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Required software and initial steps
Copy the contents of the provided USB drive onto your laptop and install the software listed in the table below
Follow the on-screen instructions to complete the installation in approximately 15 minutes

Software Version File Name
PSoC Creator?! Installer 3.2 “PSoCCreatorSetup 3.2 es100”
Micrium pC/Probe? 3.5 (or newer) | “Micrium-uC-Probe-Setup-Release-3.5.75.300.exe”

PSoC 4 M-Series® Pioneer Kit Installer | 1.0 (or newer) “CY8CKIT044PIONEERKITSetupOnlyPackage RevSS.exe”

PSoC 4 M-Series? Lab Exercise Files 1.0 “PSoC_4 M-Series_Workshop.zip”

STATUS LED [T /
T o1fT o = Sconv/ine . s)

4 AMBTENT e SSUICEaS)
LIGHT SENSOR PWM mv GND

I . };’M 2 O 383 ‘ BEE >
Required hardware: o L ,; = o : i
PSoC 4 M-Series® Pioneer Kit (CY8CKIT-044), shown at right ‘ fJ,‘i% e " g a+“‘g‘ ‘ ’
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Raise your hand if you need help!
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1PSoC 3, PSoC 4 and PSoC 5 Integrated Design Environment (IDE) software that installs on your PC m; ,7 £ s
2 A firmware development tool by Micrium that installs on your PC and helps debug system designs LS : ety [WLEDS .'455“ L1
3 A PSoC 4 with up to 128KB flash, 55 I/Os, Direct Memory Access, 2x CAN, 12 Programmable Analog

Blocks and 16 Programmable Digital Blocks

001-96819 Owner: JFMD Introduction to PSoC 4 Customer Training Workshop with PSoC 4 M-Series @ 4
Rev ** Tech lead: PMAD i/


http://www.cypress.com/PSoCCreator
http://www.cypress.com/go/micriumucprobe/
http://www.cypress.com/CY8CKIT-044
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PSoC
PSoC is the world’s only programmable embedded system-on-chip integrating an MCU core, Programmable Analog Blocks,
Programmable Digital Blocks, Programmable Interconnect and Routing! and CapSense

lllustration of a PSoC Device Being Flexibly
Configured by Plugging in PSoC Components?

Programmable Analog Block

A hardware block that is configured using PSoC Components? to create
Analog Front Ends (AFEs), among other capabilities

Includes Continuous Time Blocks, analog-to-digital converters (ADCs) and
digital-to-analog converters (DACSs)

Continuous Time Block (CTB)

A Programmable Analog Block that is used to implement continuous time
analog circuits such as opamps and programmable gain amplifiers (PGAS)

Programmable Digital Block

A hardware block that is configured using PSoC Components? to implement
custom digital peripherals and glue logic

Includes Universal Digital Blocks, Serial Communication Blocks (SCBs) and TCPWMs3 T

I |

Universal Digital Block (UDB)

A PSoC Programmable Digital Block that contains: two programmable logic devices (PLDs), one programmable data path with
an arithmetic logic unit (ALU), one status register and one control register

Configured in PSoC Creator* using PSoC Components?, or the graphical state machine editor or Verilog code

Serial Communication Block (SCB)
A PSoC Programmable Digital Block that is configurable as a UART, SPI or I2C interface

1 Connects the Programmable Analog Blocks, Programmable Digital Blocks and 1/Os 3 Timer, counter, pulse-width modulator (PWM)
2Free embedded ICs represented by an icon in PSoC Creator software 4PSoC 3, PSoC 4 and PSoC 5 Integrated Design Environment (IDE) software that installs on your PC
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Timer, Counter, PWM (TCPWM) Block
A PSoC Programmable Digital Block that is configurable as a 16-bit timer, counter, PWM or quadrature decoder

100+ Components
available

CapSense®

Cypress'’s third-generation touch-sensing user interface solution that “just works”
in noisy environments and in the presence of water

The industry’s No. 1 solution in sales by 4x over No. 2

Programmable Interconnect and Routing
Connects the Programmable Analog Blocks, Programmable Digital Blocks and 1/0Os

Enables flexible connections of internal analog and digital signals to internal
buses and external I/Os

PSoC Creator™
PSoC 3, PSoC 4 and PSoC 5 Integrated Design Environment (IDE)
Software that installs on your PC that allows:

Concurrent hardware and firmware design of PSoC systems, or CapSense is used to create touch buttons and sliders

PSoC hardware design followed by export to popular IDEs Component lcon Component Configuration Tool
Components |CapSenseCSD| | =
Free embedded ICs represented by an icon in PSoC Creator software e e h
Used to integrate multiple ICs and system interfaces into one PSoC ] ——Q
Dragged and dropped as icons to design systems in PSoC Creator Iy j—o

PSoC

Component Configuration Tools
Simple graphical user interfaces in PSoC Creator embedded in each Component j—@
Used to customize Component parameters e [ o
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PSoC 4 100+ Components
A PSoC with an ARM® Cortex®-M0 MCU available

PSoC 4 “Base-Series”

A PSoC 4 with up to 32KB flash, 36 I/Os, 8 Programmable Analog Blocks
and 10 Programmable Digital Blocks

The original PSoC 4 family introduced in 2013 with over 2 million units in the field

PSoC 4 M-Series

A PSoC 4 with up to 128KB flash, 55 I/Os, DMAL, 2x CAN?,
12 Programmable Analog Blocks and 16 Programmable Digital Blocks

PSoC 4 L-Series

A PSoC 4 with up to 256KB flash, 98 1/0s, DMA!, 2x CAN?, USB,

13 Programmable Analog Blocks and 20 Programmable Digital Blocks
IDAC3 Component used to create custom Analog Front Ends

PSoC 4 BLE Component Icon Component Configuration Tool
A PSoC 4 with up to 256KB flash, 36 |/OS, IDAC Configure IDAC_P4'
10 Programmable Analog Blocks, 10 Programmable Digital Blocks Name:  [IDAC
and an integrated BLE* radio with a royalty-free BLE* Protocol Stack e o
@ g [0
:.:Iue 1440 = fari;}ﬁ UA (1.2 uAsbit)
8bithex: [78 0 O 06120A (24 uAvbit)

1 Direct Memory Access
2 Controller Area Network Datashest Boply Cancel
3 Current-output digital-to-analog converter

4 Bluetooth Low Energy wireless solution designed for short-range, low-power wireless applications
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Analog Front End (AFE)
An analog signal-conditioning circuit that uses opamps, filters and comparators to interface to an analog-to-digital converter (ADC)

Coprocessor

A specialized hardware block designed to offload compute-intensive tasks, such as signal processing or communication interfaces,
from the main processor

Simplifies the application firmware design in the main processor by moving functions to specialized hardware blocks

Direct Memory Access (DMA)
A method to transfer data directly between memory and input/output subsystems
Allows fast data transfers, bypassing the CPU during the read/write operation

Controller Area Network (CAN)

A serial communication standard designed to provide highly reliable communication between devices
Swipe Gesture Circular Gesture

CapSense Gesture Pad (G

A set of capacitive sensors designed in a pattern on a PCB to implement
touch-based swipe and circular gestures, as shown to the right

Micrium® uC/Probe™
A firmware development tool by Micrium that installs on your PC and helps debug system designs
A free 30-day Professional Edition License is available with the purchase of a PSoC 4 M-Series Pioneer Kit

>
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Demo #1: PSoC Creator Overview

Objectives:

Learn about the PSoC Creator workflow:
Create a new project
Find 100s of example projects
Place and configure a Component

Open a datasheet

Assign signals to pins
Build and debug a design

Software tool:
PSoC Creator

A Heart Rate Monitor Example Project in PSoC Creator

e ik Wen M= W= = NF-Y

Eile Edit View Project Build Debug Tools
EIEENE T AR N R

Window Help

4% - R M-

Release

Microsoft Sans Serif

Ao

Workspace Explorer (1 proje... ~ # x‘
5 g
&-w| Project 'HeartRate Mon| |

&' TopDesign.cysch

-~ HeartRate Monitor.cyc

3 Header Files

=+ Source Files E

t-lg] main.c
EHD Generated_Source
B+ PSoC4
B Accelerometer

€] Acceleromete
[n] Acceleromete
|c] Acceleromete
] Acceleromete
|c] Acceleromete
0] Acceleromete
[€] Acceleromete
|c] Acceleromete
|n] Acceleromete
€] Acceleromete
|n] Acceleromete
|c] Acceleromete
[n] Acceleromete
EH Accelerometer S
i.[e] Acceleromete
¢ L.nl Acceleromete
EH Accelerometer_S

i.[e] Acceleromete
. .[n] Acceleromete
EH Accelerometer_si
¢ lel Acceleromete
[n] Acceleromete
i |n] Acceleromete
EHE Accelerometer_s
. 1lel Acceleromete _

|

SNsey | Sjsayseled | susuodwo) | eoinos

< 1

Output | Notice List

ISE

B/ ,00¢

TopDesign.cysch

Start Page

~4b X |Component Catalog (142 compone.. = # X

Electrode_1 [}

Electrode_2 [}

VREF_IN2

| | VREF_1[%

Opamp_3
Opamp

SARADC

ADC SAR Seq

sdone

1=
eoclt]

=1

— VREF_2

Accelerometer

12C

CapSense

apSense CSD)

Auto (SmartSense)

Search for. 3 ul
Cypress | Off-Chip | b
Cypress Component Catalog -
=-%8 Analog 1
e ADC
EHea Amplifiers
e

gy Analog MUX
=g Comparators

&g Manual Routing

=-g8 CapSense

L-[¢] CapSense CSD [v2.10]

=28 Communications

----- [¢] Bluetooth Low Energy (BLE) [v1
Fe [2C

Gy [2S

%] Serial Communication Block (S(
@8 SMBus/PMBus Slave

Software Transmit UART [v1.30]
%8 SPI

8 UART (SCB mode) [v2.0]

----- [E UART [v2.30]

=4 Digital

=-gs Display

#-g Ports and Pins -
« 11 3

m

Open datasheet
Opamp

Inst_N
Opamp

Page 1

i

;yﬂ

qp

Ready

{X=945Y=319} 0 Errors 0 Warnings 1 Notes

001-96819
Rev **

Owner: JFMD
Tech lead: PMAD

Introduction to PSoC 4 Customer Training Workshop with PSoC 4 M-Series
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Introduction to PSoC 4
LAB #1: PSoC 4 M-SERIES PIONEER KIT
OVERVIEW AND BLINKING LED
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$25 PSoC 4 M-Series Pioneer Kit (CY8CKIT-044)
Is form-factor compatible with the Arduino™ and Raspberry Pi hobbyist kit ecosystems
Features a CapSense Gesture Pad and proximity! headers

Includes on-board sensors such as an ambient light sensor, an accelerometer and a PWM temperature sensor

Contains a PSoC 5 for programming and debugging

Arduino- PSoC 4 M-Series Ambient
Compatible Device Light
I/0 Header (CYBC4247AZI-M485) Sensor

STATUS LED e
L ——
Status LED — W a0y i o1[FT 78| 9. & .ou'r(l 8}

LEDL' R1 e R P N O
® LED2 Rz, 0 7a v 4o~ @ addfo-nlle & - o~ off |} NBIERE . OGNO
Power LED =) gl RS2 @2 i ol :
- ‘ I'!s 1€
Connector :
PSoC 5 for :
Programming % '..C > . N 75 { ) .
A 1 EMas | T r0 BRI &idec: F | e—
£= cropniil]

and Debugging

2-4  1SY SHUNT
3-4 NO SHUNT

PSoC 5 I/0 o vt
Header . 5 .o s.g g2 5 Soowhe N “71 Neille

DIO ACCELERON I L=

7 CSQ
PSoC 4 R 3 o2 ool
PO ‘ N N N 6N & S O o RASPBERRY PI HEADER _ J1
- - 9 = = J D » P

s B gy o EX FEE 2500 OO OO QOO IO @ @2
) KO € ) [ - T { Lfs:é;::? o 26/42 © O x)\)\h()\)()()()(
Reset RGB Push- Arduino-
Switch LED Button Compatible
Switch  I/O Header

4
f
1§

1A method to detect the presence of approaching objects without a physical touch
2 Ferroelectric RAM with an 12C serial interface

PWM Temperature Sensor

1Mb Serial F-RAMZ2 (FM24V10)
Proximity Header

CapSense Gesture Pad

Current Measurement Jumper

Proximity Header
12C Accelerometer

Raspberry Pi Header

001-96819 Owner: JFMD Introduction to PSoC 4 Customer Training Workshop with PSoC 4 M-Series
Rev ** Tech lead: PMAD
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Lab #1: Blinking LED S5 Crprrss
Objectives:
Learn how to use PSoC Creator to implement and debug PSoC designs
Implement a simple blinking LED design
Software tool:
PSoC Creator
Component:
Pin Component (configured as a digital output)
Lab 1: Block Diagram
PSoC 4 M-Series Pioneer Kit
PSoC 4 M-Series
ARM® = Green
Cortex®-MO0 g LED
PC
U
> PSoC 5 ¢—»| S g PSoC Creator
B Program
and Debug

Serial Wire Debug (SWD)
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PSoC 4 Architecture
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PSoC 4 One-Chip Solution

MCU Subsystem

ARM

Cortex-MO

48 MHz

Flash
(64KB to 128KB)

SRAM
(8KB TO 16KB)

Serial Wire Debug

Real-Time Control
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Programmable Analog Blocks

12-bit SAR ADC
1 Msps

Low-Power

Comparator CapSense
X6

Programmable Digital Blocks

UDB? x4

TCPWMS x8

SCB* x4

Segment LCD Drive

Programmable Interconnect/Routing

GPIO x8

GPIO x8

GPIO x8

GPIO x8

Programmable Interconnect and Routing

GPIO x8

GPIO x7

1 Current-output digital-to-analog converter
2 Universal Digital Block

3 Timer, Counter, PWM block

4 Serial Communication Block; programmable as I12C/SPI/UART




Programmable Digital Blocks Used for
Coprocessors and Serial Interfaces
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PSoC 4 implements Coprocessors and serial interfaces without increasing cost, size or power with:
Universal Digital Blocks (UDBSs) that can be configured as:
Timing-critical Coprocessors that simplify firmware and interrupt handling by replacing “bit-banging” firmware?!
Custom serial communication interfaces for emerging standards that replace external glue logic ICs (e.g., Microwire?)
Serial Communication Blocks that can be configured as serial communication interfaces like I2C, UART, SPI or LIN
TCPWM Blocks that can be configured as timers, counters, PWMs or quadrature decoders

Three Design Methods Used to Create Custom Digital Logic Using UDBs in PSoC Creator

1. Use digital logic Components in

3. Or Verilog code in the

To program the UDB

the PSoC Creator schematic... code editor...
j % ==================== State Machine: StateMachine 1 ==== Pl_D3 Chalnln 4
Inputj o always & (posedge clock) : g PLD3 : PLD3 :
ﬂoulpul Pin begin : State_0_state_logic
Input_2 [ - case (StateMachine 1) Clock and 12C4 12C4
. State_0 :
Ineut 31 pegin Reset (8 PTs?) (8 PTs?)
if (({ =0 } == 1'bl} COﬂtrO| 7'y
. begin
2. Or the graph|cal state StateMachine 1 <= State 1 ; f
) end St t
1 1 end atus
machine editor... seece s » and Data Data
egin 6
Af (71 ) == 1b1) Control Path® C:a}th .
. begin
Sta‘e;\.n:(]c[;gne*1 StateMachine 1 <= State_2 ; : 2 : : alnlng:
end
end
State_2 :
begjn_ 4 v v >
if (( z2 } == 1'bl}
z0 begin SyStem BUS
StateMachine_1 <= State_0 ;
end
end
= b
StateMachine 1 SlaleMachineJ Egl:tate}-{achine_l <= State 0:
3001 36010 end
endoase
end
3 Programmable logic device (12C4 = 12 inputs with 4 combinatorial outputs)

4 A technique used to combine elements of a UDB to form wider elements
5 Product term: A logical conjunction of Boolean inputs
6 A programmable element of a UDB that contains an arithmetic logic unit

1 A technique using firmware to directly control the state of 1/Os
2 A serial communication interface based on a subset of the SPI protocol




Programmable Analog Blocks Used for
Custom AFEs and Sophisticated Uls e

PSoC 4 enables custom AFE designs and sophisticated Uls without increasing cost, size or power with:

A differential 1-Msps, 12-bit SAR ADC and high-performance opamps with = 1-mV-input offset voltage and 6-MHz gain bandwidth
that offer discrete analog performance

A 1- to 55-channel analog multiplexer that can be used to create custom AFE designs

A 5-V input voltage that provides over 50% more analog input signal range than 3.3-V input voltages in most ARM® Cortex®-MO0
MCUs

A CapSense hardware block for sophisticated, capacitive touch-sensing user interfaces with advanced features such as proximity
sensing?!, water tolerance? and SmartSense™ AutoTuning?

PSoC 4 M-Series Programmable Analog Blocks CapSense Component With Configuration Tool in PSoC Creator
Programmable Analog Blocks Ca psense CS D Configure ‘CapSense_CSD_P4' ?
Mame: CapSense
12'b|t SAR ADC General /” Widgets Config [* Scan Order |* Advanced | Tune Helper | Builtin qb
1 Msps 3 Add button | Remove ‘ Rename |

- | Buttons

Linear sliders
i o j—o
Matrix buttons
- : Touchpads

Low-Power L e j—o
Comparator CapSense

The CapSense graphical j—o

Component Configuration

Tool simplifies parameter :I—Q

X6

PSoC

configuration
Datasheet Hoply Cancel
1 A method to detect the presence of approaching objects without a physical touch 3 A Cypress algorithm that automatically sets parameters for optimal performance after the design
2The ability of a capacitive sensing solution to work in the presence of water droplets or mist phase and continuously compensates for system, manufacturing and environmental changes

4 Current-output digital-to-analog converter




Programmable Interconnect and Routing .-
Enables Flexible Hardware Designs o

PSoC 4 enables flexible hardware designs with:
Programmable Interconnect and Routing that connects internal analog and digital signals to any 1/0

Programmable 1/Os that support:
Eight drive modes! to interface with a variety of analog and digital peripherals such as analog and digital sensors

MCU interrupts on the rising edge, falling edge or both edges of a digital input signal

PSoC Creator simplifies designs by:
Providing Pin Components to configure the programmable 1/0Os
Automatically routing signals between the system bus, Programmable Analog Blocks, Programmable Digital Blocks and I/Os

Pin Components Pin Component Configuration Tool PSoC Creator Design Using Programmable 1/0s and
in PSoC Creator Routing to Provide Internal Test Signals to the System Bus
Multiplexer for Analog Test Signals
/
Configure ‘cy_pins' ? [ Opamp_1| AnalogTestMux
- Opamp 5
A I P : E Name: Digital_Input Chanpel1 _Pr_e_aT_p_Juﬁ_ ]
nalog_rin Pins Clocking |~ Buit-in 4 Differential : o | 1 - + 1 —— ] AnalogTestPaint
Numberofpins: 1 | % & + ¢ ]z ¥ | Preamp 1 R AN T il 5
Digital | Pi % MéiL“;Hl ot General | Input | Qutput ! ! !
igital_Input_Pin —F] gital_Input_t e rive mode nitial drive state: 1l ] 1+ R
gttalinput S:namg lzssmuvedpu\\up - [‘ngh‘ :1) -] ' LV;\,\,«QULE ADC
Digital input s Min. supply valtage: H = 10K . ADC SAR Seq
L. i HW connection ! ol R2 Gain = 10.09 sdone=
={<] Digital_Output_Pin IE] il output ] Hat avap ' [y eocisl
y ' b 1K
o ao w2, S
[4—{»] Digital_Bidirectional_Pin Preamp_In_2 : —— 1+ 0
[[] External terminal i hul 1
<] Opamp = 8 .
o Channel2 + - - - - - - - - Diferential_In_1 Oemp-2 rs 1201
Differential _  Differential_In_2 —
eLs l [ Apply ] [ Sancel ] Channel3 #---------—--—-- lBE“ﬁ% Vss
Channeld4 +-------------- IDEU&E
Groundfor —---------------~---"‘F---~------ - Bl
. . . . . . . . Channels 3,4 !
1 The eight drive modes are: Strong Drive, Open-Drain High Drive, Open-Drain Low Drive, J7

Resistive Pull-up, Resistive Pull-down, Resistive Pull-up/down, High-Impedance Digital, Vs
High-Impedance Analog. Refer to the product datasheet for more information on these modes. Programmable 1/0s
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PSoC MCU
PSoC 4000

Performance

Intelligent Analog
PSoC 4100

m CY8C4127-M m

24 MHz, 128K/16K2,
51-55 1/O, CMP2, Opamp,
ADC?, SCB#, IDACS,
TCPWME, CAN®

BL = BLE-Series
CY8C4128-BL
24 MHz, 256K/32K?, 36 I/O,

CMP2, Opamp, ADCS3, SCB*,
IDACS, TCPWMS§, BLE?

CY8C4127-BL
24 MHz, 128K/16K?, 36 I/O,
CMP2, Opamp, ADC3, SCB*,
IDACS, TCPWMS®, BLE?

Programmable Digital

new ISR o215 | Nev

48 MHz, 128K/16K2,
51-55 I/O, CMP2, Opamp,
ADC?, SCB#, IDACS,
TCPWMe, UDBE, CAN®

CY8C4126-M
24 MHz, 64K/8K?, 38-51 1/0O,
CMPZ2, Opamp, ADC?, SCB*,
IDACS, TCPWM®

CY8C4125
24 MHz, 32K/4K?, 22-36 1/O,
CMP2, Opamp, ADCS3,
SCB*, IDAC®, TCPWM®

CY8C4014
16 MHz, 16K/2K?,
5-20 1/0, CMP?, I2C,
IDACS, TCPWM?

CY8C4124
24 MHz, 16K/4K1, 22-36 /O,
CMP2, Opamp, ADC3, SCB*,
IDACS, TCPWM®

CY8C4013
16 MHz, 8K/2K?,
5-13 1/O, CMP?, I2C,
IDACS, TCPWMS

1Flash KB/SRAM KB
2 Comparator
3 Analog-to-digital converter

4 Serial Communication Block; programmable as 12C/SPI/UART

5 Current-output digital-to-analog converter
8 Timer, counter, PWM block

CY8C4246-M
48 MHz, 64K/8K?, 38-55 1/0,
CMP2, Opamp, ADC3, SCB*?,
IDACS, TCPWME¢, UDB®

CY8C4245
48 MHz, 32K/4K1, 22-36 /0,
CMP2, Opamp, ADC3, SCB*,
IDACS, TCPWMS, UDB?®

CY8C4244
48 MHz, 16K/4K1, 22-36 1/0,
CMP2, Opamp, ADC3, SCB*,
IDACS®, TCPWME, UDB?

Integration

PSoC 4200

L = L-Series

—— CY8C4248-L

48 MHz, 256K/32K?, 53-98 /0,
CMP?2, Opamp, ADC3, SCB*,
IDACS, TCPWMS, UDBS,
CAN?®, USB

CY8C4247-L

48 MHz, 128K/16K?, 38-98 I/O,
CMP2, Opamp, ADC3, SCB*,
IDACS, TCPWMSE, UDBS,
CAN?, USB

NEW il
CY8C4246-L

48 MHz, 64K/8K!, 38-57 1/O,
CMP2, Opamp, ADC3, SCB*,
IDACS, TCPWMSE, UDBS,
CANS®, USB

CY8C4248-BL

48 MHz, 256K/32K?, 36 1/0,
CMP2, Opamp, ADC3, SCB*,
IDACS, TCPWMS, BLE?,
uDB8

CY8C4247-BL
48 MHz, 128K/16K?, 36 I/O,
CMP2, Opamp, ADC3, SCB*,
IDACS, TCPWMS, BLE?,
uDB?®

Programmable

Analog

PSoC 4400

CY8C44x6
48 MHz, 64K/16K?*
Concept Only
Contact Sales

CY8C44x5
48 MHz, 32K/8K?!
Concept Only
Contact Sales

7 Bluetooth Low Energy

8 Universal Digital Block

9 Controller Area Network

Production Sampling Development

Status |:|
Availability

>

Conceth



http://www.cypress.com/psoc4
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4ble
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4ble
http://www.cypress.com/psoc4ble
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4ble
http://www.cypress.com/psoc4
http://www.cypress.com/psoc4
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DEMO #2: MICRIUM uC/PROBE
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Demo #2: Micrium puC/Probe Overview
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Objectives:

Learn about the Micrium pC/Probe Tool and workflow:
Create a new project
Place and map Micrium virtual controls! and indicators? to the internal registers and memory locations in a PSoC 4 device
Debug a PSoC 4 design by monitoring internal PSoC 4 registers

Software tools:
Micrium pC/Probe

PSoC Creator o ) _
Micrium pC/Probe Debug Tool Enables Visual Debugging of Systems

A design created in PSoC Creator... Is graphically debugged with Micrium pC/Probe
S 900 Micriur BC/Probe - CYBCKIT 044 U2 Proe Sensar HUbwisp ===
RGB LED Control Ambient Light Sensor [ ° ©
El vad ADC SAR SquDC DMA
[DMACh | 1 . .
| sdonel” ﬂ ] RGB LED Control Ambient Light Control
¥ ¥y ¥y tr_outfs) 1
e ¥ ¥y ¥y -
line_n =1 SAR
interrupt |51 12-bit 4 = = =
PWG i 1
® @ ©
i ;
\ingj 3l PR 1
imemuplc re 1
- =R : Temperature Accelerometer
ks j
. weif Accelerometer T T
imarupt| G Al
12C
Temperature Sensor
Te
TMPO05 Master
Se [w— sensor convi————m|Co
OF fen eoc|c }
C;D%li clock  alertf-) @ umiing | Connected to' KitProg/07210E3602213400 PSC Device ¥ Symbels Configured: & 4742 1608 @0.14 KBjs - #R: 1608

1 Graphical representation of firmware parameters using buttons, gauges, charts and numeric indicators
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Lab #2: Digital System Design

Z CYPRESS

 PERFORM

||||!-“I

Objectives:

Measure the ambient temperature of the PWM temperature sensor using a TMP05! Component that is implemented using UDBs
Implement a breathing LED using the TCPWM and XOR Digital Logic Components
Debug a system design with the Micrium puC/Probe Tool

Software tools:
PSoC Creator
Micrium pC/Probe

Components:
TMPO05! Component
TCPWM Component
XOR Component

TMPO05! Component Icon

TCPWM Component Icon

XOR Component Icon

TMPO5

en

sensor conv

Dclock  alert

eocC

Lab 2: Block Diagram

PWM

CcC

line
line_n
> clock
interrupt

S

PC

PSoC 4 M-Series Pioneer Kit

Micrium
HC/Probe

PSoC 4 M-Series

ARM®

Cortex®-M0

TMPOQ5*!

TMPO5?
Sensor

.| Green
LED

1 A digital temperature sensor that generates a pulse-modulated signal based on the temperature
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CapSense

ouch Sensing

PERFORM

CapSense replaces mechanical buttons

A capacitive sensor is used to measure the change in capacitance between a pin and ground

CapSense algorithms and analog circuitry convert the measured capacitance to a raw count
A finger touch increases the capacitance of the system, which in turn increases the raw count
An increase in the raw count above a user-defined threshold registers a touch

Refer to the Getting Started With CapSense Guide for details on CapSense algorithms

Capacitive Sensor
Without a Finger Touch

Overlay
Copper Capacitive _{ Copper
Ground Sensor Ground
C C
PCB P P
Cy =2C,

Cy = Total Capacitance on the
capacitive sensor node

Cp = Parasitic capacitance

Capacitive Sensor
With a Finger Touch

Overlay + (o
Copper _‘ Capacitive _{ Copper
Ground Sensor Ground
C C
PCB P P
Cy=2C, +C;

Cr = Capacitance added by a finger touch

»

Ce is dependent on the overlay material, overlay

thickness and the dimensions of the finger

(typical = 9mm) and sensor capacitances

Raw Count Variation on Finger Touch

o
I No Touch Touch No Touch
-
o !
3 Threshold
i
= =
5 3 g
o @ =
O = &
g o
x4y
al Noise
o
0
- Baseline
0 400 800 1,200 1,600
Time (ms)

CapSense algorithms use analog circuits to
convert the capacitance to raw count, which
is compared to the user-defined threshold
to record a touch
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SmartSense Auto-tuning =5 Crprns

PERFORM

SmartSense Auto-tuning sets, monitors and continuously maintains optimal capacitive sensor

performance
Reduces design effort by eliminating manual tuning (of baseline and threshold values) after the design phase
Adapts to manufacturing variations in PCB, overlay and paint that degrade touch-sensing performance

Adapts to changes in system environment due to RF noise sources
Allows a platform design approach that uses different overlays, button shapes and trace lengths with the same electronics

SmartSense Auto-tuning Cuts Design Cycle Time

Normal Design Cycle SmartSense™ Design Cycle
Feasibility Feasibility
Schematics Schematics
Mechanical Design Mechanical Design
Design | pCB Layout Design | pcp Layout
Design Design
>
> Review Review ) o .
- —— = = SmartSense Auto-tuning eliminates time-
t t . . . . .
i il ek e v apmer consuming manual tuning and the design iterations
Sensor Manual Tuning * caused by it
System Integration System Integration
|:| Steps eliminated Change in Overlay Change in Overlay
i L Material, Thickness, Material, Thickness,
throulgh A.UtO twning Mechanical Dimension Mechanical Dimension
functionality
L—{ Production Manual Tuning *
Production Testing Production Testing
Review Review
Mass Production Mass Production




CapSense Touch Sensing Enables .
Sophisticated User Interfaces SR

PSoC 4 tracks finger movements and touch-based gestures in two dimensions
Swipe gestures track up, down, left and right finger movements

Circular gestures track clockwise and counter-clockwise finger movements

Refer to the PSoC 4 M-Series Pioneer Kit Guide for details on touch-based gestures

CapSense maintains touch accuracy even in wet conditions
Refer to the Getting Started With CapSense Guide for details on liquid tolerance

Swipe Gesture: Up/Down Swipe Gesture: Left/Right Circular Gesture: Clockwise/
Counter-Clockwise

Washing Machine With a Liquid-Tolerant Ul

CapSense Gesture Pad

Touch-sensing user
interfaces are designed
into end products that are
exposed to liquids

001-96819 Owner: JFMD Introduction to PSoC 4 Customer Training Workshop with PSoC 4 M-Series 28
Rev ** Tech lead: PMAD


http://www.cypress.com/go/CY8CKIT-044
http://www.cypress.com/capsensedesignguide
http://www.cypress.com/go/cy8ckit-044

Lab #3:. CapSense Touch-Sensing

Design
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YPRESS

PERFORM

Objectives:

Adjust the RGB LED color and intensity using three TCPWM Components
Implement CapSense touch-based gestures using the CapSense Gesture Pad

Software tool:
PSoC Creator

Components:
TCPWM Components
CapSense CSD Component

Lab 3: Block Diagram

CapSense CSD Component Icon

TCPWM Component Icon

[CapSense CSD|

Auto (SmartSense)

PSoC 4 M-Series Pioneer Kit

PSoC 4 M-Series

ARM®
Cortex®-M0

CapSense

P3[4-5],
P4[4-6]

<

A 4

RGB LED

CapSense
Gesture Pad

PWM

CcC

line
line_n
D clock

interrupt
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Sensor-Based System Design

CYPRESS

PERFORM

Fitness monitors are examples of sensor-based system designs
Fitness monitors can have up to 8 or more analog and digital sensors to track activities
To learn more about fithess monitors, download our \Wearables Solutions Catalog

Fitness monitors require:

A heart rate monitor

Activity monitoring and a step counter
A touch-based user interface
Maximum battery life

A low system BOM cost

Designing a fitness monitor requires:

AFEs with opamps and an ADC to amplify, buffer and capture heart rate signals
An accelerometer to capture changes in motion

A touch-sensing IC to detect touches and gestures

ICs with low-power modes to minimize system power consumption

PSoC 4 delivers a low-cost, single-chip solution for today’s
sensor-based system designs

Up3 Fithess Monitor by Jawbone

The newest Jawbone Up3 features a heart
rate monitor and a touch-sensing interface
to mobile devices

Microsoft Band Fitness Monitor

The new Microsoft Band includes a state-of-
the-art heart rate monitor and a touch-
sensing interface to mobile devices



http://www.cypress.com/go/wearablescatalog

PSoC 4 Integrates AFEs, Digital Logic -
and an MCU

YPRESS

PERFORM

Multiple AFE ICs, a CPLD IC
and a legacy MCU...

Instrumentation Dual-Channel
Amplifier Opamp

Complex Programmable Logic
Device (CPLD)

4

i .I“‘E)é‘??(UMENTS

16-Bit MCU

Are integrated using Components in

PSoC Creator...

VDD

= BufOut

PWM_1

PWM

Clock_2[ "

[0+

tc
pwm1
pwm2

clock

reset interrupt

8-bit (UDB)

A

.~ TIAOut
[

ADC

ADC SAR Seq

sdone
eoc

12-bit

soc

EIE

Vss

And rapidly prototyped to create
a one-chip solution...

That can be changed in software
without costly PCB spins.

S S
4727 -1
?J

IMITY
3

PROX

$25 PSoC 4 M-Series Pioneer Kit
(CYSCKIT-044)
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PSoC 4 Delivers Five Flexible, =

Easy-to-Use Low-Power Modes I
igi Analo
rower Current Code PeIrDi:ogr:tearlals Periphergals Sglﬁgzs ) Wake-Up
Mode Consumption [ Execution Available Available AElElE Sources Time
Active 2.2mA@ 6 MHz Yes All All All - -
Sleep 1.3 mA No All All All Any interrupt source 0
Comparator
WDT?, LCD?, 2 WCO?, Comparator, GPIO’,
Deep-Sleep 1.3 A No 2C/SPI opamé)cs),DIjOR ' 39-kHz ILO® WDT, SCB® 25 us
. Comparator,
Hibernate 150 nA No No POR. BOD No Comparator, GPIO 2ms
Stop 20 nA No No No No Wake-Up pin, XRES® 2ms

PSoC 4 Current Consumption in Different Power Modes

PSoC 4 has best-in-class low-power modes

. . . Sto Sleep Active Slee Deep-Slee Hibernate
Consumes the lowest current in Stop mode with I/O-state retention — e D PP e >
Retains SRAM data in Hibernate mode 5
Retains complete system status, as well as opamp and =
comparator functionality, in Deep-Sleep mode £ ; |
. : : = 11.3mA 1.3 mA :
Immediate wake-up from Sleep mode, unlike some 8-/16-bit MCUs ¢ ; me System|Current (mA)
= |
. Y L . © AverageECurrent (HA)
PSoC Creator simplifies power optimization ;
. . . P 1.3 A
Provides APIs to switch easily between low-power modes 20 A P ! = \  1sona
Provides APIs to control the power of PSoC Components e e e CCcocooccococccccccocoooe
T O N OO TONOOFTONOOTONOO ST OOAN O O
A N NNOOOJTIEITTON OO OMN~NMNOWOWOWOO O
—
Time (ms)
1Watchdog timer 4 Brownout-detect 7 General-purpose input/output
2 Liquid crystal display 532-kHz watch crystal oscillator 8 Serial Communication Block

3 Power-on-reset 6 32-kHz internal low-speed oscillator 9 External reset




Lab #4: Sensor-Based System Design

YPRESS

PERFORM

Objectives

Measure ambient light intensity using an ambient light sensor
Control the LED intensity based on the ambient light intensity

Opamp Component

SAR ADC Component

Opamp ADC SAR Seq _
sdone
Software tools :{> oo
PSoC Creator —i
Micrium pC/Probe =
|| SAR
| 12-bit
Components P
SAR! ADC Component
Opamp Component
Lab 4: Block Diagram
PSoC 4 M-Series Pioneer Kit
PSoC 4 M-Series
Ambient o Pin TIAL Pin TMPO5
Light Sensor d P51 P1[4-5] Sensor
ARM®
Cortex®-MO0
Accelerometer A1 p| Creen
P4[0-1] LED

1 Trans-impedance amplifier using PSoC 4 Programmable Analog Blocks
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References and Links
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YPRESS
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Product Webpages:

PSoC 4 Product webpage: www.cypress.com/PSoC4

PSoC 4100 datasheet: www.cypress.com/go/cy8c4ldatasheet
PSoC 4200 datasheet: www.cypress.com/go/cy8c42datasheet
PSoC 4100M datasheet: www.cypress.com/PSoC4100MDatasheet
PSoC 4200M datasheet: www.cypress.com/PSoC4200MDatasheet
PSoC 4 BLE datasheet: www.cypress.com/PSoC4BLEDatasheet
PSoC Product roadmap: www.cypress.com/PSoCRoadmap

PSoC 4 M-Series Pioneer Kit: www.cypress.com/CY8CKIT-044
PSoC Creator IDE: www.cypress.com/PSoCCreator

Micrium pC/Probe: www.micrium.com/tools/ucprobe

Application Notes:

Getting Started With PSoC 4 (AN79953): www.cypress.com/go/AN79953

PSoC 4 Low-Power Modes and Power Reduction Techniques (AN86233): www.cypress.com/go/AN86233
PSoC 4 Intelligent Fan Controller (AN89346): www.cypress.com/go/AN89346

PSoC 4 I2C Bootloader (AN86526): www.cypress.com/go/AN86526

PSoC 4 and PSoC 5LP ARM® Cortex® Code Optimization (AN89610): www.cypress.com/go/AN89610
PSoC 3, PSoC 4, PSoC 5LP Digital Design Best Practices (AN81623): www.cypress.com/go/AN81623
PSoC 4100/4200 Hardware Design Considerations (AN88619): www.cypress.com/go/AN88619

Designing PSoC Creator™ Components With UDB Datapaths (AN82156): www.cypress.com/go/AN82156
Implementing Programmable Logic Designs With Verilog (AN82250): www.cypress.com/go/AN82250

Design Guides:
PSoC 4 CapSense Design Guide: www.cypress.com/go/AN85951
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http://www.cypress.com/PSoCRoadmap
http://www.cypress.com/CY8CKIT-044
http://www.cypress.com/PSoCCreator
http://www.cypress.com/go/micriumucprobe/
http://www.cypress.com/go/AN79953
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http://www.cypress.com/go/AN89346
http://www.cypress.com/go/AN86526
http://www.cypress.com/go/AN89610
http://www.cypress.com/go/AN81623
http://www.cypress.com/go/AN88619
http://www.cypress.com/go/AN82156
http://www.cypress.com/go/AN82250
http://www.cypress.com/go/AN85951
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General Online Resources s

PERFORM

Cypress Resources Cypress PSoC 4 M-Series Solutions: www.cypress.com/PSoC4
PSoC Product webpage: www.cypress.com/PSoC
Cypress Roadmap: www.cypress.com/Roadmap

PSoC® 4

Kits: www.cvpress.com/kits e, ¥ gem® Y INTRODUCING PSOC®4 M-SERIES xﬁg:zﬁzog )
' CYP : @\m";\'\“‘@\\ PSoC® 4 now with 128KB flash and more
o = T
Support: WWW.CVDrESS.Com/SUDDOI’t \ . programmable analog and digital blocks B?V:N,LOAD
'arasheel
WO rks h Ops ' WWW - CVD re SS . CO m/WO rkS h O DS PSoC 4 M-Series: More programmable analog and digital blocks, more Flash and more GPIOs to the DOWNLOAD
. acclaimed PSoC 4 architecture! .
Cypress Online Store: www.cypress.com/store PSOC® Creator™
. RRMD Corex- ML bvsed ystem o i, it anvatched 31ty o tagrte aneiog and gl TC. The ot -
Developer Community & Forums: www.cypress.com/forums B, Wi S o QR Sami - snabh s B Sy BN AR AR
developing product variants.
App Notes: www.cypress.com/AppNotes e i bcaemi T—
+ 32-bit MCU Subsystem PSoC®4 »

© 48-MHz ARM® Cortex®-M0 CPU
o Up to 128KB Flash, 16KB SRAM
© DMA Controller

o 2x CAN 2.0

Related Documentation

+ CapSense® with SmartSense™ Auto-tuning
o Cypress Capacitive Sigma-Delta™ (CSD) controller Product Roadmaps (2)
o CapSense supported on up to 55 pins Application Notes (26)
+ Programmable Analog Blocks
o 2x Low-Power Comparators (CMP) Component Datasheets (72)
o 4x Low-Power Opamps Datasheets (6)
o 1x 12-bit, 1-Msps SAR ADC Design Guides (1)
© 4x IDACs (2x 8-bit, 2x 7-bit) Technical Reference Manuals (10)
o 1-55 Channel Analog Multiplexer Show More.

.

Programmable Digital Blocks

o 4x Universal Digital Blocks (UDBs)
o 8x 16-bit TCPWM blocks Related Resources
o 4x SCBs: 12C M/S, SPI M/S, UART

2x Controller Area Network (CAN 2.0) Controllers

Development Kits (5)

Packages:48-pin LQFP, 64-pin TQFP (0.8-mm pitch), X
64-pin TQFP (0.5-mm pitch), 68-pin QFN Knowledge Base Articles (70)
Software and Drivers (1)

Blogs (8)

Cypress’s PSoC 4 M-Series webpage is your one-stop-shop for everything,
including product datasheets, development kits, app notes, software downloads,
example projects and demo videos



http://www.cypress.com/PSoC
http://www.cypress.com/Roadmap
http://www.cypress.com/?Rid=102636
http://www.cypress.com/support
http://www.cypress.com/workshops
http://www.cypress.com/store
http://www.cypress.com/forums
http://www.cypress.com/AppNotes
http://www.cypress.com/PSoC4
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Workshop Objectives Recap

You should now:
Understand the architecture of the PSoC 4 Programmable System-on-Chip

Know how to use the PSoC Creator IDE and the PSoC 4 M-Series Pioneer Kit to design with PSoC 4, to implement

Digital designs with PSoC 4
CapSense touch-sensing user interface designs with PSoC 4

One-chip, sensor-based system designs with PSoC 4

Please help us improve this workshop by completing our feedback form
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PSoC® 4100

Intelligent Analog Family

PERFORM

Applications

User interface for home appliances
Digital and analog sensor hub
MCU and discrete analog replacement

Features

32-bit MCU Subsystem
24-MHz ARM® Cortex®-M0 CPU
Up to 32KB flash and 4KB SRAM

CapSense®with SmartSense™ Auto-tuning
Cypress Capacitive Sigma-Delta™ (CSD) controller
CapSense supported on up to 36 pins

Programmable Analog Blocks

Two comparators (CMP)

Two opamps, programmed as PGAs, CMPs, filters, etc.
One 12-bit, 1-Msps SAR? ADC

Two IDACs? (2x 8-bit, 2x 7-bit)

Programmable Digital Blocks
Four programmable 16-bit TCPWM? blocks
Two SCBs*: I12C master or slave, SPI master or slave, or UART

Packages: 28-pin SSOP, 40-pin QFN, 44-pin TQFP, 48-pin LQFP
\-

J

Collateral

Datasheet: PSoC 4100 datasheet

Block Diagram

PSoC 4 One-Chip Solution

MCU Subsystem Programmable Analog

Blocks

Opamp SAR?
x2 ADC
X2

8-bit
IDAC?

ARM

Cortex®-M0

24 MHz

Flash

(16 to 32 KB) =
Programmable Digital

Blocks

TCPWMS? x4
SCB* x2
Segment LCD Drive

Advanced High-Performance Bus (AHB)

Serial Wire Debug

I/O Subsystem

o
c
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[S]
9]
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o
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o
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o
IS
=
E
@®©
o
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o
P
(oL,

GPIO x8

GPIO x8

GPIO x8

GPIO x8

GPIO x4

.
Availability

Sampling: Now
Production:  Now

1 Successive approximation register
2 Current-output digital-to-analog converter

3 Timer, counter, PWM block
4 Serial Communication Block, programmable as I12C/SPI/UART
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PSoC® 4200

Programmable Digital Family

PERFORM

Applications

User interface for home appliances
Digital and analog sensor hub
MCU and discrete analog replacement

Features

32-bit MCU Subsystem
48-MHz ARM® Cortex®-M0 CPU
Up to 32KB flash and 4KB SRAM

CapSense®with SmartSense™ Auto-tuning
Cypress Capacitive Sigma-Delta™ (CSD) controller
CapSense supported on up to 36 pins

Programmable Analog Blocks

Two comparators (CMP)

Two opamps, programmed as PGAs, CMPs, filters, etc.
One 12-bit, 1-Msps SAR? ADC

Two IDACs? (2x 8-bit, 2x 7-bit)

Programmable Digital Blocks

Four Universal Digital Blocks (UDBs?): custom digital peripherals
Four programmable 16-bit TCPWM* blocks

Two SCBs®: I12C master or slave, SPI master or slave, or UART

\Packages: 28-pin SSOP, 40-pin QFN, 44-pin TQFP, 48-pin LQFP/

Collateral

Datasheet: PSoC 4200 datasheet

Block Diagram

PSoC 4 One-Chip Solution

MCU Subsystem

ARM

Cortex®-M0

48 MHz

Flash
(16 to 32 KB)

Serial Wire Debug

Advanced High-Performance Bus (AHB)

Programmable Analog
Blocks

Opamp SAR?
x2 ADC
X2

8-bit
IDAC?

Programmable Digital
Blocks

UDB? x4

TCPWM* x4

SCBS x2

Segment LCD Drive

I/O Subsystem

GPIO x8

GPIO x8

GPIO x8

GPIO x8
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GPIO x4

.
Availability

Sampling: Now
Production:  Now

3 Universal Digital Block
4 Timer, counter, PWM block

1 Successive approximation register
2 Current-output digital-to-analog converter

5 Serial Communication Block, programmable as I12C/SPI/UART
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PSoC® 4100 BLE-Series

Intelligent Analog Family with Bluetooth Low Energy

PERFORM

Applications

Sports and fitness monitors, wearable electronics, medical devices,

home automation solutions, game controllers, sensor-based
low-power systems for the Internet of Things (loT)

Features

32-bit MCU subsystem
24-MHz ARM® Cortex®-M0 CPU
Up to 256KB flash and 32KB SRAM

Programmable Analog Blocks
Four opamps, configurable as PGAs, comparators, filters, etc.
One 12-hit, 1-Msps SAR! ADC

CapSense® with SmartSense™ Auto-tuning
One Cypress Capacitive Sigma-Delta™ (CSD) controller with
touchpad capability

Programmable Digital Blocks
Four configurable TCPWM?Z blocks: 16-bit timer, counter or PWM
Two configurable serial communication blocks (SCBs)3:

I°C master or slave, SPI master or slave, or UART

Packages

56-pin QFN, 68-pin CSP

Bluetooth Smart connectivity with Bluetooth 4.1
2.4-GHz BLE radio with integrated Balun

\_

~

Collateral

Datasheet: PSoC 4100 BLE datasheet

.

Block Diagram

~

PSoC 4 BLE One-Chip Solution

MCU Subsystem

ARM

Cortex®-M0

24 MHz

BLE System

Flash
(128KB to 256KB)

SRAM
(16KB to 32KB)

Serial Wire Debug

=
o
25
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=]
[a]
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c
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Programmable Analog
Blocks

SAR!?
ADC

Opamp
x4

CMP

Programmable Digital
Blocks

TCPWM? x4

Segment LCD Drive

1/0O Subsystem
GPIO x8

GPIO x8

GPIO x8

GPIO x8

Programmable Interconnect and Routing

GPIO x4

J

Availability
Sampling: Now
Production:  Now

1 Successive approximation register
2 Timer, counter, PWM block

3 Serial Communication Block, programmable as I2C/SPI/UART
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PSoC® 4200 BLE-Series

Programmable Digital Family with Bluetooth Low Energy

PERFORM

Applications

Sports and fitness monitors, wearable electronics, medical devices,
home automation solutions, game controllers, sensor-based
low-power systems for the Internet of Things (loT)

Features

32-bit MCU subsystem

48-MHz ARM® Cortex®-M0 CPU

Up to 256KB flash and 32KB SRAM

Programmable Analog Blocks

Four opamps, configurable as PGAs, comparators, filters, etc.

One 12-hit, 1-Msps SAR! ADC

CapSense® with SmartSense™ Auto-tuning

One Cypress Capacitive Sigma-Delta™ (CSD) controller with
touchpad capability

Programmable Digital Blocks

Four Universal Digital Blocks (UDBs?): custom digital peripherals

Four configurable TCPWMS? blocks: 16-bit timer, counter or PWM

Two configurable serial communication blocks (SCBs?):
I2C master or slave, SPI master or slave, or UART

Packages

56-pin QFN, 68-pin CSP

Bluetooth Smart connectivity with Bluetooth 4.1
K2.4—GHZ BLE radio with integrated Balun

Collateral N

Datasheet: PSoC 4200 BLE datasheet

~

Block Diagram

~

PSoC 4 BLE One-Chip Solution
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48 MHz
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Programmable Analog
Blocks

SAR!?
ADC

Opamp
x4

CMP

Programmable Digital
Blocks

TCPWMS? x4

Segment LCD Drive

1/0O Subsystem
GPIO

GPIO

GPIO

GPIO

Programmable Interconnect and Routing

GPIO

x8

x8

x8

x8

x4

(N J

Availability
Sampling: Now
Production:  Now

1 Successive approximation register
2 Universal Digital Block

3 Timer, counter, PWM block
4 Serial Communication Block, programmable as 12C/SPI/UART
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PSoC® 4100 M-Series

Intelligent Analog Family

Applications

User interface and host processor for home appliances
Digital and analog sensor hub
MCU and discrete analog replacement

Features N

32-bit MCU Subsystem

24-MHz ARM® Cortex®-M0O CPU with a DMA controller and RTC

Up to 128KB flash and 16KB SRAM

Up to 55 GPIOs supporting analog, digital and CapSense interfaces

CapSense® With SmartSense™ Auto-tuning
Cypress Capacitive Sigma-Delta™ (CSD) controller

Programmable Analog Blocks

Six comparators (CMP)

Four opamps, programmable as PGAs, CMPs, filters, etc.
One 12-hit, 1-Msps SAR! ADC

Four IDACs? (2x 8-hit, 2x 7-bit)

Programmable Digital Blocks
Eight programmable 16-bit TCPWM? blocks
Four SCBs*: I°C master or slave, SPI master or slave, or UART
Two Controller Area Network (CAN) Controllers
Packages: 48-pin LQFP, 64-pin TQFP (0.8-mm pitch),
64-pin TQFP (0.5-mm pitch), 68-pin QFN
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PSoC® 4 One-Chip Solution
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1 Successive approximation register
2 Current-output digital-to-analog converter

3 Timer, counter, PWM block

4 Serial Communication Block, programmable as I2C/SPI/UART
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PSoC® 4200 M-Series

Programmable Digital Family

PERFORM

Applications N

User interface and host processor for home appliances
Digital and analog sensor hub
LED control and communication for lighting systems

Features N

32-bit MCU Subsystem

48-MHz ARM® Cortex®-M0 CPU with a DMA controller and RTC

Up to 128KB flash and 16KB SRAM

Up to 55 GPIOs supporting analog, digital and CapSense interfaces

CapSense® With SmartSense™ Auto-tuning
Cypress Capacitive Sigma-Delta™ (CSD) controller

Programmable Analog Blocks

Six comparators (CMP)

Four opamps, programmable as PGAs, CMPs, filters, etc.

One 12-bit, 1-Msps SAR! ADC

Four IDACs? (2x 8-bit, 2x 7-bit)

Programmable Digital Blocks

Four Universal Digital Blocks (UDBs?®): custom digital peripherals
Eight programmable 16-bit TCPWM* blocks

Four SCBs®: I12C master or slave, SPI master or slave, or UART

Two Controller Area Network (CAN) Controllers
Packages: 48-pin LQFP, 64-pin TQFP (0.8-mm pitch),
64-pin TQFP (0.5-mm pitch), 68-pin QFN

Block Diagram

PSoC® 4 One-Chip Solution
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1 Successive approximation register 3 Universal Digital Block

2 Current-output digital-to-analog converter

5 Serial Communication Block, programmable as I12C/SPI/UART

4 Timer, counter, PWM block
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