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PSoC® 2B PSoC
CREATED UNITS
2000 | 2014
o . ° ° . ° o ‘ ° ° . °
1982 2008
CYPRESS $2.7B SUNPOWER
FOUNDED SPINOFF
No. T In SRAMs

No. 1 in NOR Flash memories
No. 3 provider of automotive MCUs and memories

No. 1 In CapSense capacitive-sensing controllers

6.0
2015

MERGER WITH
SPANSION

ACQUIRED
BROADCOM'S
loT BUSINESS

2016
Nl
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Integration and Performance

Cypress®~-1 1V

8-Bit 8-/16-Bit 32-Bit 32-Bit ARM® 32-Bit ARM®
8051 and M8C Proprietary CISC Proprietary RISC Cortex®-M0/MO+ Cortex®-M3/M4

PSoC MCU MCU and M3 PSoC R4 and RS MCU

TRAVEO
Cortex-R5
240 MHz_ 4 2MB

FM4 MCU
Cortex®-M4
200 MHz, 2MB Flash

FM3 MCU
CO(IGX‘~P-13
144 MHz, 1. 5MB Flash

FR81S MCU VLG RIS
128 MHz. 2 1MB Cortex®-R4
128 MHz. 2 2MB
PSoC 5LP
Cortex®*.M3
16FX MCU 10; ':f::‘f:’me 80 MHz, 256KB Flash
56 MHz 832KB Flash
PSoC 4 FMO+ MCU
PSoC 3 Cortex®-MO/MO+ Cortex®-M0+
8051 CPU 16LX MCU 48 MHz, 256KB Flash 40 MHz, 512KB
67 MHz. 64KB Flash 32 Mhz, 512KB
PSoC 1
8FX MCU
MSC CPU F2MC CPU

24 MHz, 32KB Flash 16.25 MHz, 32KB Flash

Frequency and Flash displayed, represent the maxamum option within the famuly. For a more detaded roadmap, chck on the block Featured Products
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| SOC® soC®3 | Psoc®4 | PSoC®
8-bit M8C 8-bit 8051 32-bit Cortex MO 32-bit Cortex M3
P =
E CY8C28 3 = /1/ e | —
: = ,?E‘ AN i) U\ X
0 et crecsar
M SRAM 2K CYSC38xxx CY8C56Px || SRAM 64K
A (CYSC27x43 | rlafh 64K Coming Soon Flash 256K
tg Flash 16K SRAM 8K SRAM 64K
: SRAM 2568
| cvsizm.t‘
Flash 16K CY& 26000 CYOCSdLPx
H | SRAMIK ) Flash 04K Coming Soon flash 256K
tLJ CYBCRaX33 ‘2’;353?’3;‘3 CYSC52LP
X CYBC3dxxx 8C4 2xx X
E [crec24x23al| Fas SRAM 1K Flash 64K Flas 256K
Flash 4K || SRAM 2568 |\—n —/ SRAM 8K g&ﬁ: 32K -
SRAM 2568
E CYBC21x34
N CYSCa2 8CA1 .
1 (cYscaixas ssff?ﬁ« 5198 Flash 64K b oo
3 Flash 4K SRAM 8K SRAM 4K
y | srRAM 2568
MCU PLATFORM PROGRAMMABLE DIGITAL PROGRAMMARBLE ANALOG

Zero Defect Design Methadalogy
AMHz - 80MHZ Families

High Reliability FLASH with
Optional ECC

SPI, UART, LIN, CAN, 12C, PWM,
Timer, Counter, Custom Communication
Interfaces, Custom Logic and Many More

Op-Amp, Comparator, Voltoge Reference,
TIA, PGA, INA, DAC, Analog Filters,

SAR ADC, Delta Sigma ADC, Madulator
and Many More
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ARM Cortex-M0 MCURNEL D PSoC

PSoC 4 BLE

BLEER Oy 7 @&, A4 VU T —7U—0OBLEEZONIIAY YT %A

W& U 7=PSoC 4

PROCBLE (YO SN TIZIAAYF v

BLEEAMR T O & {8 & CapSense @, OV JF4—>7")—0DBLEZO K IJL

245w T 1{@% N L 72 ARM Cortex-M0 MCU

PSoC 4 BLEEY 21—/
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PRoC BLEEY 2 —)L

EZ-BLE PRoCE iR —

K

EZ-BLE PRoCEY 21—)L

CYBLE-022001-00
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Cypress®BLEY U =

p gt 7Ll
Bluetooth Spec.
RX Sensitivity
Max. TX Power
CPU Core
Flash/EEPROM
SRAM
yyFtoY
Serial Interfaces

Timers/Counters/PWMs

Universal Digital Blocks

ADC
Opamps
Comparators

GPIOs

BCM20737

Bluetooth 4.0
-93dBm

4dBm

ARM Cortex M3
External

60 KB

2 UART,2 SPI,12C

4 PWMs

10-bit DelSig @ 187 Ksps

BCM20736

Bluetooth 4.0
-93dBm

4dBm

ARM Cortex M3
External

60 KB

2 UART,2 SPI,12C

4 PWMs

10-bit DelSig @ 187 Ksps

40

——

B

PRoC BLE

Bluetooth 4.2

-91dBm

3dBm

ARM Cortex MO

128/256 KB Flash

16/32 KB

CapSense® with Gestures
2 SPI/2 UART/2 12C/12S

4 Timers/Counters/PWMs

12-bit SAR @ 1 Msps

36

=3

5

PSoC 4 BLE

Bluetooth 4.2

-91dBm

3dBm

ARM Cortex MO

128/256 KB Flash

16/32 KB

CapSense® with Gesture
2 SPI/2 UART/2 12C/12S

4 Timers/Counters/PWN
4

12-bit SAR @ 1 Msps

4

2

36
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Bluetooth ® E /40

Bluetooth Classic
EESEIANYREY MOA—FT4AXAN—Z VT T—HNICEST2/—Y LT U7

XY T —2U BRI
GFSKZEFH AT T2.4GHz ISMEIB CEIEL . &R AR3MbpsT —% L — K ITXI iy

Bluetooth Low Energy (BLE)
AT — b PHlEERZBIET 5/ DEHEERIHMEEEBENER U T —2 3 Y ORE

GFSKZ 877 H T24GHz ISMTEIH TIEEI L. IMbpsT —% L — M ITXT
Bluetooth Classic& N A #a7% U

Bluetooth 4.0
BLEZ B.40 U 7=Bluetooth Classicftk D 7 v 2 L — KEk

Bluetooth Smart
BLED I Xt U f=Bluetooth 4.0 /4. | B4 T D pgiE

Bluetooth Smart Ready
Bluetooth Classic & BLED A IC X itx U Tz Bluetooth 4.0,/ 4. | 8154 D 2

k4 SWITCHSCIENCE 12



rte Smart Ready

Bluetooth Classic

Bluetooth Smart

Bluetooth Smart Ready
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BLE D EHEA]

Il
s

eseel gy T 23112 @ 7R 52%m

£ Back Peripheral Clone i

TY51822R3_HTM

UUID: 463620DC-6D6D-6E8D-52BC-A714E96CT706A

Profile Service Characteristic
Connected
ADVERTISEMENT DATA Hide Health Thermometer Temperature Measurement
Yes “00001809-0000-1000-8000-
Device Is Connectable 00805F9B34FB” . .
TY51822R3_HTM 0x1809 Characteristic
Local Name
alth e
B
Health Thermometer S - e S
ervice Characteristic
Temperature Measurement
Properties: Indicate J L

Battery Service
Battery Service

Battery Level

v
Uk

Info ./ PunchThrough Log

UUID (Universally Unique Identifier)
https://developerbluetooth.org/catt/services/Pages/ServicesHome.aspx u SWITCHSCIENCE 14



https://developer.bluetooth.org/gatt/services/Pages/ServicesHome.aspx

BLE D E LA (2

Configure ‘BLE

(D) (2
WhABRL 727—L2xT
" General = Profies | GAP Settings = Buit-in | q b
L_J Load configuration [gf Save configuration I r—av| 1 70774 )L HID. HRM%: &
@ Profile: ‘Heart Rate 7 2 Generic Access Profile (GAP)
Profile role: .Hm Rate Sensor (GATT Server) vj 3 Generic Attribute Profile (GATT)
GAP role: Perpheral - |
(O Host Cortroller Mode
- BLERZv%
d rate bps 115200
) 0%
[V Use Deep Sleep
Datasheet oK | Pooly e

Ed SWITCHSCIENCE 5



BLE D EAE A5 (3)

®7D7 ’]/”/{/i rﬁ_t\\ZJ @%é'ﬁg Configure 'BLE’
FIZ X, MEZXO7 71)LiE TGeneric Access; . Name:  BLE
'Generic Attribute;. "Blood Pressure; . & _ooore  Profley SSeme o
] y . . ¥ Add Descriptor ~ =A™ Charactenstic. Blood Pressure Measurement
Device Information; 4> DY —E X TR Y Nk The Blood Preesure Measurement characterietic s a vasiable length structure conti
Maasuremeant Compound Value fisdd, and contains additional fields such as Tme S
< -I Blood Pressure determined by the contents of the Flags field
~1-\R' Bliood Pressure Sensor UUID: 2A35

48 Genedc Acoass

@Y —ERME FvSU5URTF 1y, OES © Trvce G
U-Fi“

€ Appearance
Bl Z (£, Blood Pressurety —t X (& "Blood Pressure | g O Posshers Pefered Comnecton) |1 &5-Flage ™" e |
: =140 Servica Changed 10} Blood Pr Units FI
Measurement; . Tintermediate Cuff Pressure; . @ ® Cart Crractersic Corio| [T T T T Savo g
S Blcod Pressure —
H &1 "Blood Pressure Feature; O3DDF+ 574 € Bood Pressure Measurement B
D Clert Charactenstic Corfigu =3k User 1D Flag
| J Z 7_— W 16 v; 340 temmadiate Cuff P'ess.r: ' 4} Measurement Status Flag
’]/ “ 7 %E\Z - gm?:;ihu?i:j: o 4:) Measuremeant Compound Value - Systolic SFLOAT (4
=48 Device nformation 1 Measurement Compound Value - Diastolic SFLOAT |4

C) Manufacturer Name String Measurement Compound Value - Mean Arterial Pressure ‘SFLOAT 4

BRSO T I RO TS DEGHE ) Modd! unber g ~ Properies
%l 2 1L, Blood Pressure Measurement S e oo | I —
R D, Bluetootht#kd "7+ —JL K O s>
Dty kELTERENZEHETER T M
DT« A7) FY FRINDIEREN < ;
Bz 1L, EBEDBlood Pressurefgld. AR TRIED Detashee oK

"Measurement Compound Value; 7« —JLK®D
WG DM AEHA
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Gettlng .

Started with \
Bluetooth *

.‘ \'.

.\ ‘\'_ |
L E )
TOOLS AND TECHNIQUES FOR LOW-POWER NETWORKING

Kevin Townsend, Carles Cufi,

Akiba & Robert Davidson

Bluetooth
Low Energy

Zzl3LHED

Kevin Townsend. Carles Cufi.
Akiba. Robert Davidson =
KB Xn

FHNRF51822

>>>>>
LLLLLL

BLUETOOTH LOW ENERGY

THE DEVELOPER'S HANDBOOK

ROBIN HEYDON
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T T POy NPy EA AR

BRI NIz 7 EFIBRRTY T

RHENFUSBR A T7OARZ/— K PCICOE—ULT, TRICRIY IRz 724 YA RM=)LLTLIEE W,
B EDERICHE> T, FMERAISTEED A VAN —JU1EREZIT>TLES W,

PSoC Creator 3.3 CP3 |PSoCCreatorSetup.exe

EFEATZ/I\—Kox7

, 3 CY8CKIT-002 PSoC
MiniProg3 70747 5 A

CYBLE-022001-00 7L—4 7%~  LM75BEEEVY Cro_Prog2 ik & S (il

ssci.to/2503 ssci.to/1813 ssci.to/2490 $89=¥11,500

¥3,240 ¥378 ¥3,700
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Eddystone

- https://github.c

¥

om/google/eddystone

. GoogleN2015%

=/ ElE Sasam

. A—"7> (Apache License 2.0)

- Eddystone-TLM:-

- Eddystone-UID:--
. Eddystone-URL---%8#EURL (
-Beacon®/\wy 7 UERFERE

loByted 1

e

Physical Web)

k4 SWITCHSCIENCE 20


https://github.com/google/eddystone

Project®fERE (1)

£9. PSoC Creatorzie# Lxd, EEEKRZ =S,

1} PSoC Creator 3.3

Eile x Edit View Project Build Debug Tools Window Help

New
QOpen
Code Example ...

Recent Files

Recent Projects
Exit

CtrieF4

»| 5] project..
» | ¥} Eile...

| ELCh®

. FoC’ Creator™

[File]-[New]-[Project]Z:#R LT, tLW7AOY U hZ1ED £,

7

Recent Projects

m Eddystone oymri

l'm BLE Temrpersture Massureman Ol cymrk
LMTSE test cyark
PRoC HTM ogpei

m PRoC HTM cymri

Creaste Now Project .
Open Existng Prokect..

petting Started

PSoC Crestcr Stiwt Pige
Quick Start Guide

Intro to PSeC

Intro %o PSol Crestor

PSoC Crestor Traning

Desien Tutorisls

Getbng Started with PSo0 2

» Getting Started with PSoC 4
Getting Started with PSo0 SLP
Getting Started with P5oC 4 BLE
Getling Started with PRoC BLE

Examples and Kits

Find Code Example .

.Mio

Create Project - Module: CYBLE-022001-00

SN A

)

Select project type

Choose the type of project - desien, library, or workspace.

@ Tareget hardware:

arget device:
() Library project

() Workspace

VA e e e e e e SR R
s Rl e e
"Module: CYBLE-022001-00); #%#:3&IRU F£ 9,

Module: CYBLE-022001-00

'Target hardware; & LT

T LAl SRR S &L SR

TRLNES T LA B

k4 SWITCHSCIENCE -



ProjectD{ERL (2)

E
Create Project - Module: CYBLE-022001-00 % i i S (2 |

Select project template
Choose a schematic template or start yowr design with a kit or example project.

nul (Code example
so1o| |Choose from our library of code examples.

Pre~populated scheamatic
Start with typical MCU functions (like UART, ADC, etc)

Create Project - Module: CYBLE-022001-00 % i i S |2 [y

Create Project

XIC, Project templateld. "Pre-populated skl Shnuahdentbane
schematicy ICLTHREFXUL & Do

i, ATV MNMCEBIZNITET,
Z ZC¢lE. TPRoC_Eddystone; &ULT

B%ibﬁ:o

k4 SWITCHSCIENCE 2



cysch

*T\..

_Eddystone - PSoC Creator 3

File Edit View Project Build Debug Tools Window Help

BNAGT APPSR S B X9 A - RQ

- Microsoft Sans Serif +10 + B 7 U E== Avgv&-ii_':ﬂ/-_;,{- Jlj‘jJ‘GAE@i

Workspace Explorer (1... + & X| ‘ '.swtpage " TopDesign.cysch l

54 3 ,

Workspace 'PRoC_Eddysto"--\._\

= P3| Project 'PRoC_Eddys 4|
--&]' TopDesign.cysch

- PRoC_Eddystone.cy(
=) Header Files

... n] cyapicallbacks.h
=1 Source Files
w €] Main.c

BATTERY MONITOR
ADC_SAR Seq 1

| e
4~_E1_"96""‘3“"i:’m
1 s

Vis

S/ /200€© =

| synsay ’ | sppayseleq ] @24n0

sSCa8 1

| TTR222222
GPIO LEDs
i
s . . i% . L Clock_6[_Jhe_clk
gy PN WP

Ed SWITCHSCIENCE 23



BlLE-General

-
Configure 'BLE’

Name: BLE_1

" General | Profiles | GAP Settings | L2CAP Settings | Advanced | Built-n |

4 b

[ Load configuration || Save configuration

@ Profile

Profile: [Oustom

Profile role: [Server {(GATT Server)

GAP role: [Peripheral

Qver-The-Air bootloading with code sharing
@ Disabled
() Stack only

) Profile only

) Broadcaster/Observer

) Host Controller Interface (HCI)

Profilezx CustomIic U £ 9,

Datasheet

OK

Apply ’ [ Cancel

k4 SWITCHSCIENCE 24



Custom Service

Configure 'BLE’ : ! PR ——

e .

Name: BLE_1

" General /" Profiles | GAP Settings | L2CAP Settings | Builtn |
= Add Characteristic + X |5~ [~ A Elpafom Tt

3 2 R2AIWEE UUID: feaa

EJP ) Gustom

Service type

=R Server ® Pri
=48 Generic Access i
. 40 Device Name () Secondary

.{C) Appearance
; C Peripheral Preferred Connecti | Included services:
=48 Generic Attribute
. =0 Service Changed
. D Client Characteristic Con
=-4C) Custom Characteristic
-.{D) Custom Descriptor

"Custom Service; D/INTA—=FZZEL XY, UUID%Z 16-bitlc LT,
UUIDZ Eddystone® 'feaa; ICU X9,
XbitROKOY Y IV UA MRy ADBBULESRWMGE., TV KD
TN e L E AN eI AR
Ed SWITCHSCIENCE 75



T1pS

A
Configure 'BLE’

Name: BLE_1

" General /” Profiles | GAP Settings | L2CAP Settings | Advanced | Built-in |

4 b

= Add Characteristic + X |5~ d~
WA B

=P Custom
=R Server
B§ Generic Access
. ) Device Name
g Appearance
{C) Peripheral Preferred Gonnecti
g) Central Address Resolution
E]é) Generic Attribute
Bgz service Changed
i Q, Client Characteristic Con
E]gf Custom Service
Bgz Custom Characteristic
-..{D) Custom Descriptor

Service: Custom Service
JUID: 00000000-0000-1000-8000-00805F9B34FB

Service type
@ Primary

() Secondary

Ihcluded services:

UUIDDbitiE DR > b
E%TEB’;\H !

>

Datasheet

OK

Apply

Cancel ’

WindowD Y1 X%=ZXHE

k4 SWITCHSCIENCE
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GAP Settings

.
Configure 'BLE’

Name: BLE_1

General | Profiles / GAP Settings | L2CAP Settings | Advanced | Builtn |

4 b

- General
=) Peripheral role
- . Advertizement settings
- Advertizement packet
- 5can response packet
- ‘. Peripheral preferred cont
Lo Security

[ Restore Defaults ]

Datasheet ’

Device address

Public address {(Company ID - Company assigned): 00A050-330800

Silicon generated “Company assigned” part of device address

: . You can use the user configuration section of the supervisory flash

4 to store the public device address for mass production.

Device name:
Appearance:

Attribute MTU size (bytes):

O\ | ! 71 : \
| o . 4 el et e .
\ ¥ mAay - mayinan 175 MY Te |
iaver ma S Davioag siZe \pvyies)

Adv/Scan TX power level (dBm):

ConnectionTX power level (dBm):

vtsuboi_BLE

Unknown

ro
[}
4

OK

e |

Cancel ’

A

-

'General; DIBICHE 3.

"Silicon generated "Company assigned" part of device address;

[EESEE N g et Ty Ve AnGWhEL EILE Ui U E s e E R

RO A N L ADRE TR UEICE > T LEWET,
Device name] [CIFEHFHDHDZ ANTL ZE W, AppearanceldUnknowniC UL THEZE T,

kL4 SWITCHSCIENCE
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Advertisement

Configure BLE l [R—

Name: BLE_1

General | Profiles / GAP Settings} L2CAP Settings |

Built-in

5 : Discovery mode:
=) Peripheral role 4

- Advertisement settings
- Advertisement packet

Minimum (ms)
A 4 .
ximum Lms)

[imeout ()

"Advertisement settingsy DIEICE 3.
advertising; ICLEY, Fi.
AL E,

General -
\ Advertising type: Scannable undirected advertising v

- Scan response packet Filter policy: [Scan request: Any | Connect request: Any v]
- - Peripheral preferred cont .
... Security Advertising channel map: [All channels v]
Advertising interval
Fast advertising interval:
Minimum {ms): 100 =
Maximum (ms): 150 A

b, 4

"] Timeout () 30 ]

advertising interva

1000
10240

150

'Advertising types %Z [Scannable undirected
"Fast advertising interval; @ 'Timeout; OF v 7%

k4 SWITCHSCIENCE g



Advertisement packet

'Y
Configure 'BLE’ | =R |
Name: BLE_1
__General | Profiles /” GAP Settings |  L2CAP Settings | Advanced | Buitin |
[—] g::};gm role Advertisement data settings: Advertisement packet:
- Advertizement settings Name Value - Description -
... Advertisement packet : F : g F
g....Scan response packet E} : Flags B ﬁD REE A 2
- . Peripheral preferred cont - .| General discoverable mode - Leneth
- Security : ../ | BR/EDR not supported =1 <<Flags>>
D Local Name ...BR/EDR not supported | General discoveral
-D TX Power Level E} AD Data 2 << Complete list of 16-bit UUIDs availe _
+11 | Slave Connection Interval Range . Leneth 1
[9 Service UUID =1.<< Complete list of 16-bit UUIDs available>>
-.[7] Custom Service =} Service: Custom Service
+ | Service Solicitation 1 . [0]
E}. /| Service Data 1 e [1]
B ] Oustom Service - AD Data % <<Service Data>> Bt
i }ﬁﬁfi,......,...u.,.;...,....u,...u,.;u,-...:.‘s-.f.‘ ' Length
i . =1.<{<Service Data>>
-{:] Appearance E}~Servicez Custom Service
'Service UUID; - TCustom Service) [cFxzv 7% ANEzI, £/c. 'Service Data; -
'Custom Service; [CHEF v I 2 ANET,
95&, DataDIBICANEEDS LDICBRD XTI DT, Eddystoned 7 L —LZELAL X Io
CZTlE. T10:00:01:73:77:69:74:63:68:2D:73:63:69:65:6E:63:65:00; &AL ULZE U,

29



— \ Decimal Hex Expansion
yS O n ( E_ L_ j 0 0x00 com/
1 0x01 org/
2 0x02 edu/
. R 3 0x03 net/
Byte offset Field Description
4 Ox04 Jinfo/
0 Frame Type Value = ox10 g 0x05 biz/
1 TX Power Calibrated Tx power at 0 m 6 0x08 gov/
7 0x07 .com
2 URL Scheme  Encoded Scheme Prefix 8 08 o
Decimal Hex Expansion
3+ Encoded URL Length 0-17 P 9 0x09 odu
0 0x00 http://www. 10 Ox0a net
1 0x0b nfo
1 0x01 https://www. .
12 Ox0c biz
2 0x02 http:// 13 0x0d .gov
h t t p S : //WWW ° 14..32 Ox0e..0x20 Reserved for Future Use
0x03 https://
127..255  Ox7F.OxFF Reserved for Future Use

l

10:00:01:73:77:69:74:63:68:2D:7/3:63:69:65:6E:63:65:00
S W 1l tc h - s ¢c1 e n ¢ e

g81/81 FBDOx10(E. EddystoneDEDTH2d I EZBRLET, 2/81 ~BDOx00
EELTWBERDBE, GAP Settings®General ©TX power levelZ0dBmIc L 7z®d T
OdBmic UEX Ufco 3/N1 MBEIFURLAF—L, Ox03lF Thttpsy ZEBKRLFIT, #DEIET
AF—O— R TCURLOXFHZR L. mEDOX00(E. Fcom/; ZEERL F£T5

k4 SWITCHSCIENCE 30
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ASCIIO— K&

70

60

50

40

30

20

27

10
DE

D1

D2

D3

D4
NK
SN

EB
CN

EM
SB

EC

SH

SX
EX
ET
EQ

AK

BL

BS
HT
LF
HM
CL

CR
SO
Sl
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fREIn.C

- PROC_Eddystone - PSoC Crea

File Edit View Project B

-
%
L—J o

Tl
L

‘I
|

v

Workspace Explorer (1 ... v 3 X

B
& Workspace 'PRoC_Eddy:
={a| Project "PRoC_Edc

N
--1&]' TopDesign.cysch £
.49 PRoC_Eddystone, | 8
=1-{:) Header Files iﬁO
~ i[n] cyapicallbacks [‘é’r
=l &
|

#1include <project.h>

void StackEventHandler(uint32 event, void *eventParam) {
switch (event) {

)

// Mandatory events to be handled

case CYBLE_EVT_STACK_ON:
CyBle_GappStartAdvertisement (CYBLE_ADVERTISING_FAST);

LED_1_Write(@); // LED on

break;

case CYBLE_EVT_TIMEOUT:

LED_1_Write(1); // LED off

break;

default:

}

break;

int main(Q)

{

}

CYBLE_API_RESULT_T apiResult;

// Enable global interrupts
CyGlobalIntEnable;

// Initialize the BLE device.

apiResult = CyBle_Start(StackEventHandler);

// Validate BLE stack initialization succeeded
CYASSERT(CapiResult == CYBLE_ERROR_OK);

for(; ;)14

// Service all the BLE stack events.

// Must be called at least once in a BLE connection interval

CyBle_ProcessEvents();

https://gist.github.com/ytsuboi/1674941119f6bf2a@55f
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Build

File Edit View Project

gz de 8
=20

=
Workspace Explorer (1 ... vﬂ
S g

B3 Workspace 'PRoC_Eddysto

= ba) Project ‘PRoC_Eddys

(Bt
2
- TopDesign.cysch | (¥
.49 PRoC_Eddystone.cy( _
-
o
- 4
&

=} Header Files
. i.[n] cyapicallbacks.h
=}y Source Files

omEmg (¢

Build | Debug Tools Window Help

Build PROC_Eddystone  Shift+F6 ]I

Clean PRoC_Eddystone

Clean and Build PRoC_Eddystone ;
Compile File Ctrl+F6
Generate Application i
Generate Project Datasheet =

9: #include <project.h>
10
11i-] void StackEventHandle

Output
Show output from: All 1

v 3 X

Stack: 2048 bytes.

cyelftool.exe -C C:\Users\yoshi\Desktop\PRoC_Eddystone\PRoC Eddystone.cydsn\CortexMO\ARM GCC_493\Debug\PRoC Eddystone.el

cyelftool.exe -5 C:\Users\yoshi\Desktop\PRoC_Eddystone\PRoC_Eddystone.cydsn\CortexMO\ARM GCC_493\Debug\PRoC_Eddystone.el
Flash used: 73216 of 131072 bytes (55.9%).

SRAM used: 9764 of 16384 bytes (59.6%).

——————————————— Build Succeeded: I

Heap: 128 bytes.

n

» Output [ Notice List
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Rt DRER & 5

<

File Edit View Project Bui Debug | Tools Window Help
le Ed Id b | d |

?Lﬂﬁ]mﬁdd‘ 3| X G . Windows »
sESE = 2 g w8 Pprogram Ctrl+F5
iR E = = U g o !

Vorkspace Explorer (1... v & X % Select Debug Target... Select Debug Target &
& % Debug = P v Poo S
- . | il ) POWER =
Workspace PROC_EddY’:\ F% Debug without Programming  Alt+F5 PPENe KRS AR }’g‘mﬁ‘gm‘ﬁ 20(3)3:80
>3] Project ‘PRoC_Ed( | 3 FREQUENEY = i

-[&' TopDesign.cysch| | & 5 Attach to Running Target... K Version 212
- PRoC_Eddystone | @ | Rl Togole Breakpoint e | tProg Version 2.
=t @ Header Files 2
<<<<< ... n] cyapicallbacks || & | New Breakpoint »
=] @ Source Files = @ Delete All Breakpoints  Ctrl+Shift+Fo
..... W] main.c - 01 e it reakpoints  Ctrl+Shift+F
B Generated _Sourc) 3l \([lgy @ Enable All Breakpoints
M PSoC4 g T SwWitcH levenc) ™y
=M ADC_In 7 13 // Mandatory events to be
5 ~---|j ADC_In 14 case CYBLE EVT STACK ON:
|Show all targets *) | petsetne || PotAcure
Flle Edlt View Project aulld Jools Window Help k
SBNdEHd S &4 1 Windows ’ :
quuamu... 3 X .:'Q Select Debug Target... I Clock Speed: [m MHz -
B e " | %] pebug FS L | Power Acquire Mode
g%or::;a;e' PROC_EQC | )| | % Ot0U9 Wibout Programming - At+FS O S0V © Reset
| gTopOesngn.cysch g’ 5 Attach to Running Target... ' @ 33V ) Power Cycle
PRoC_Eddystone. | & . , .
21cy Header Files . QR NEco0ke Bresit BUF © 25V Connector
n) cyapicalibacks New Breakpoint » P —
=&y Source Files g " D18V 9 5pin
B e I EA O Bdtemal O 10pin
= Generated_Sourc |
=Ho PSoC4 g_ z ? 12
=y ADC_In i 13 // Mandatory events To be
) } Q ADC_In 14 case CYBLE_ EVT STnCi( O'h
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cysch

BLE Temperature Measurement Example Project Search for YWY
Cypress Component Catalog
© & Analog
= &g CapSense
BLE .[e] CapSense CSD [v2.30)
BLE (8] CapSense Gesture [v2.30]
QM' =@y Communications
— o] Bluetooth Low Energy (BLE) [v2.30)
BLE t configured as H : . Ry =gy 12C
Tharmometerprofe v Batery service. WO is used a8 a generslimar for LED binking T & EZI2C Slave (SCB mode) [v3.0)
4§ 12C (SCB mode) [v3.0]
+ oy 125
: VM' ..o] Serial Communication Block (SCB) [v3.0]
__12CM Red R, .[¢] Software Transmit UART [v1.40]
. : . : . ._‘_{.,}.%WJ;E.Q A= - —i— - ¢ - . @ &g SPI
. Advertising LED _, . G_"‘““'"l ) |8 UART (SCB mode) [v3.0]
Master : ' - LowPower LED ., "% ' gy Digital
e e e @ AN === gy Display

'ADC measures battery voltage and die temperature. =@g Ports and Pins

The red LED is used to indicate that the device is disconnected. -

The green LED is used to indicate that the device is advertising. Q Analog Pin [v2.10]
The blue LED is used to indicate Low battery level (<10%). & Digital Bidirectional Pin [v2.10]
: : : : : : : : : |8 Digital Input Pin [v2.10)
: xf_" Digital Output Pin [v2.10]
UART DEB . . . . . . . . . . . . @ &g System
—UART Sw2 <
Sw2 Pins
& - ——— - — {:.-q- -
: : : 3 [—EIWakodpv Interrupt
Standard
UART is used for transmitting the debug information. - The button is used to wake the device up from the hibernate mode.
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Datasheet

BLE

BLE component configured as Health
Thermometer profile with Batlery service.

BLE Temperature Measurement Example Project

WDT
Global

WD WOT_interrupt

WDT is used as a general timer for LED binking

and Measurement interval.
12CM b
; Red wF
— _..q....DimP'.‘eft'EE.D. —ANN— - + - »
Groone ¥, '
_._{:;M_"."PE".’O,&E.Q A= - —— - ¢
4] o Sl - LowPower LED ., "
E — T e s AW - —— -
pree <a Copy Ctri+C
measures battery voltage and The red LED is used to indicale that the device is disconnect
3 The green LED Is used to indicate that the device is advertis
% Delete Del The blue LED is used to indicate Low battery level (<10%),
Select All Ctri+A
Yo Zoom "FE_'. SWe -
SW2
o e P o =y W
v ~{=]Wakeup_Interrupt
Configure...
UART is used for transmitt| {he button is used to wake the device up from the hibernate mx
Disable

3" Open Datasheet ...
Find Code Example ...

Open Component Web Page

PSOC* Creadx ™ Component Dataihest

PSoC 4 Serial Communication Block (SCB)
3.0

Features

SCB 1
Industry-standard NXP* I'C bus interface >
Standard SPI Master and Slave interfaces with Motercla, Texas
Instrumaents and the Nabonal Semiconduciors Mo ovre prosecols Uncentgarnd

Standard UART TX and RX interfaces with SmanCard reader and IfDA protocels
EZ 1°C mede which emulates & commen HC EEPROM interface

Supports wakeup from Deep Seep mode

Run-time reconfigurable

FC Bectioader suppornt

General Description

The PSoC 4 SCB compenent i3 & mulifunction hardware bicck that implements the following
communication components. 12C, SPI, UART, and EZQC. Each is avalable as 8 pre-confgured
schamatic macro n the PSoC Crestor Component Catalog. labeled with ‘SCB Mode "

Note PSoC 4000 devices support only FC modes. The UART or SPI mode choice is not
aveiable.

Click cn one of the inks Below 10 jump 10 the agpropnate secton:

Qe Enc SPI VART
2C 1 £212C 1 SP1 UART 1
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Components®Name

Configure 'SCB_P4'

Name:
Configuration 12€ Baskc ': 12C Advanced - Bult4n
Mode Master v
Data rate (kbps): 100«  Actual data rate (kbps): 100
16 :

b

[7] Marwal oversample control
|| Clock from terminal
|| Byte mode

- R==x=)

|
" { Datasheet OK App [& d

I2CM_Start();

I2CM_I2CMasterSendStart( LM75B_SLAVE_ADDR,1 );

data[@] = TI2CM_I2(MasterReadByte(0);
data[l] = I2CM_I2CMasterReadByte(Q);
I2CM_I2CMasterSendStop();
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cydwr

- StartPage | man.c manh | hts.c  hish | TopDesign.cysch  BLE_Tempe..ntOlcydwr | bas.c > dbx
Name Port Pin Lock
]
GND
SW2 P4[1) |
\I2CM sl Ps(1] Z
/|
\I2CM:sda\ P5[0]
P4[0] 21
3.3v VDDR
P3[6] 20
P15)
CYBLE-022001-00 PI4]
21-SMT
EEETEQEEg Y EEE
i E ERRGETSKETE R
0] © & 0o 0 o
2 @ ™ ‘.'i' 'ﬂl ‘_':Il
a & 3 g g
£ £
2 %3
& 3

. s [N ansog | O Gods | ¥ inrupts | 89 System | & Ovecoves | @) Fiash ety |
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source coge

—main.cC

~htc.c - BEEZHNS53—F

—bas.c - NyTUDEREZNETSI—F
—debug.c -+ Semihostingl d— F

nm

iz
(e

/1

IRRAT T &l

IR 7 Eld. ARM Y —o v k EDOFP 7Y T —3 3 00— RS e B
ALENERZ, TNV HAPREITEINTWBRANIVE 2 —FYICEETBIANZX A

TY, cnzERT B E. FIZIE,. printf() ® scanf() &ED C 517> YU BT,

Y—Ty NOATFTLLEOBHEEF—RK—RFTREL., RAMDBEEE *F—K— R ZEE
Ets ) C=F 9,

B hitp://infocenterarm.com/help/index.jsp?topic=/com.arm.doc.dui0205gj/Bgbjjgij.html

#1if defined(__ARMCC_VERSION)
#elif defined (__ICCARM__) AR

#else /* (__GNUC__) GCC */ 4
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PSoC Creator® 7 71 )L

<project_name>
-<project_name>.cywrk
L <project_name>.cydsn

—TopDesign

LTopDesign.cysch HE%‘S(
—<project_name>.cydwr -:-- "Design Wide Resource
—<project_name>.cypr] ﬁ LTWBaA ik—x>2 bak
s h o EEX A PEBVEY—RT—R

http://www.cypress.com/knowledge-base-article/revision-control-psoc-creator-projects-kba86358
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ARMIE (37 3O > /N1

N|

IAR Embedded >KE IL e
Workbench® “DlT(MAth |
(. :-’ ,:"" : ,‘

©IAR

SYSTEMS
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EXport

PSoC Creator® Project—Export to IDE CExport Al e
' IDE Export Wi;ard - coremark l "@'II ' | :

Welcome to the IDE Export Wizard

Exporting a project to an external IDE allows you to develop
firmware (including programming and debugging) in your IDE of

choice.

Export to
) @ Eclipse

) JEIAR Embedded Workbench for ARM

@ NAwvision

To continue, click MNext.

Next > Cancel Help




> J, CE95277 ADC and UART #

4 |, coremark

4 | coremark.cydsn

4 | ARM_GCC_484
> J. Debug

> Ju codegentemp

> J. Export

> |, Generated_Source
. TopDesign

(1, uvBuild )

m

-

Exporté:b\’)—fja E%T@77H|/9 cMDK

D707 T 7AILANEINS N BT,

ZE

|C] core_state.c
core_util.c
__| coremark.cycdx
|| coremark.cydwr
|| coremark.cyfit
& coremark.cyprj
__| coremark.cyprj.yoshi
H] coremark.h
B coremark.map
|| coremark.rpt
|| coremark.svd
__| coremark.uvgui.yoshi
__| coremark.uvgui_yoshi.bak
|| coremark.uvopt

@ coremark.uvproj )
&' coremark_timing.htm|
|| coremark_uvopt.bak
|| coremark_uvproj.bak
cvt.c
B cybootasmrv.Ist
[E device.h
C] ee_printf.c

. main.c

MDK(U\/|S|on)

EIER
2009/05/28 6:44

2009/08/13 0:34

2015/05/09 13:05
2015/05/09 13:04
2015/05/09 13:05
2015/05/10 19:03
2015/05/10 19:03
2009/07/11 2:41

2015/05/10 18:28
2015/05/09 13:05
2015/05/09 13:05
2015/05/10 21:34
2015/05/06 17:27
2015/05/10 13:49
2015/05/10 21:34
2015/05/09 13:05
2015/05/06 17:21
2015/05/06 17:27
2009/08/20 1:57

2015/05/10 18:27
2015/04/02 9:20

2015/05/06 12:54
2015/05/06 13:03

CYCDX J71IL
CYDWR 7L
CYFIT 71l

PSoC Creator Pr...

YOSHI 271

CEEAVHI7...
Linker Address ...

RPT J7 AL
SVD 274l
YOSHI J7 1)L
BAK 77 )L
UVOPT J7 1L
AVision4 Project
HTML R X...
BAK 77 )L
BAK J7 AL

CEBEV—AT7...

MASM Listing

=N

B4
8 KB

6 KB

3 KB
19 KB
166 KB
148 KB
47 KB
5 KB
116 KB
103 KB
6 KB
136 KB
70 KB
29 KB
26 KB
90 KB
28 KB
26 KB
2 KB
2,217 KB
1 KB
14 KB
S KB



MDKCOd— R &=

rReIoad Files m
Cl

Name Path
core_mainc C¥lUsers¥voshi¥Desktop¥PSoChHLP¥coremark¥coremark cydsn¥core_main)

< | 10 | »

Files have been modified outside PSoC Creator. Mo changes have been made to these
files inside PSoC Creator. You will not lose any information if you reload the files. Check
the files you want to reload.

|| In the future, reload without prompting. 0K




benchmark

40
30
20
34.206/46

10
0

ARM Compiler 5.05 update | (build 106) GC 4842011052k Elcass)
H(Z-O3TEIL Ko armccldgccD9.2% =R G /\NA 1 Z H 7]
XK

- :I_—ﬁfﬁ@n_l—bjj— (RO =S HDIE S Tl 2
% L/fd\\/\—(<7—c_é\/\

(ZN =S
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pbinary size

30000

16,952 20,048

22500

15000

/7500

ARM Compiler 5.05 update | (build 106) GCCE4.84 201 0SdERErelicasy

H(Z-O3TEI Ko armeciEgccD84.56%D /N1 Y Z= 1/
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eiEEE 11073

ISO/IEEE 11073 Personal Health Data (PHD) Standards

/* Convert float to the IEEE-11073 FLOAT-Type. */
1nt8_t exponent = OxFE; //exponent 1s -2

uint3Z2_t mantissa = (uint3Z2_t)(temperatureCelsius*100);
temperatureValue = ( ((uint3Z2_t)exponent) << 24) | mantissa;
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FDIEH

" TopDesign.cysch = man.c

BLUETOOTH LOW ENERGY

/17N

S/ 000"~

Ctris X

$CH 4

Ctri+C
: |
% Delete Del
: wss Select All Ctri+A
e . Zoom >
i
Configure...
i Launch CySmart
Open API Documentation...
| .
1 § Find Code Example ...
a? Open Component Web Page

PSoC® Crestor™ Component Datasheet Biuetooth Low Energy (BLE)

The following sub-sections give an overview of each of these layers.

BLE Stack

The BLE stack implemnents the core BLE functionality as defined in the Bluetooth Core
Specification 4.1, The stack is included as a precompiled library and it is embedded inside the
BLE Component.

The BLE stack implements all the mandatory and optional features of Low Energy Single Mode
compliant to Bluetooth Core Specification 4.1. The BLE Stack implements a layered architecture
of the BLE protocol stack as shown in the following figure,

BLE Stack

Generic Access Profile (GAP)

Generic Attribute Profile (GATT)

Securty Marager (SM)
Logical Link Control and Adapson Protocol (L2CAP)

Amibuse Protocel (ATT)

Host Control Interface (HCI)
Link Layer (LL)

Physical Layer (PHY)

Generic Access Profile (GAP)

The Generic Accass Profile defines the generic procedures related to discovery of Bluetooth
devices and link management aspects of connecting to Bluetcoth devices. In addition, this profile
includes common format requirements for parameters accessible on the user interface level.

The Generic Access Profile defines the following roles when operating over the LE physical
channel:

® Broadcaster role: A device operating in the Broadcaster role can send advertising
events. It is referred to as a Broadcaster. It has a transmitter and may have a recaiver.

®  Observer role: A device operating in the Observer role is a device that receives

advertising events. It is referred to as an Obsarver. It has a receiver and may have a
transmitter.

| e

Document Number: 00200145 Rev. ™ Page 5of 458
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1 DGR

100 PROJECTS IN 100 DAYS
WITH PSOC* 4 BLE

PSoC 4 BLE Provides Five Low-Power S
Modes to Minimize Power Consumption '

Digeal Analeg Clock

CPU Current Code
Power Mode o = Peripherals | Peripherals | Souwrces
Con phen Execulion Avaiatie Avallable Avaldable
Active 1.7TrAR 3N Yes A AL Al .
Seep 13mA No A AL Al Arty ndetrpt source 0
WOT LODF, Comparator NGO -
Deep-Sheep 13pA No PO, Opamps, oo it 'y Ca V\‘l)'. m‘;‘;ﬂd 2%,
UnkLayer® POR‘, BOD' .
Comparaton 2
Hibermate 150 mA No No POR. BOO N Comparanx, GF1O 2ms
Wake-Up pin,
Stop 80 nA No No No No YRES" 2ms

Power mode summary: f‘:’-oCﬂ\L Carrent Comgumption (nchcing Rada)

Average cument $5.9-uA “r 3 ! sec conneciion Interval

Siop mode cormumes only S0-nA while setainng VO stale
Hiemate mooe consumes ondy 1500 whie retaning SRAM
APIS 20 seiich easlly Detweor power modes

Casvad |9

Avwr mpe Caved
CONINGEION K CONMCICN
PtV of 1 s v 1R A

o e Moow

* WO e * P ovet
LU v Degtey L L APY M e A e R * BN COPRC AN DR
Ooghe wge warageg ML Pusmnt % Ntz wenr cryme sl T * G et

HWPE 202 4L

Project #034: RGB LED Control Over Bluetooth Low Energy

In today’s project, we demonstrate how to control high-brightness RGB LEDs over Bluetooth Low Energy
(Bluetooth Smart).

PSoC 4 BLE is used to implement a hardware lighting controller, This is done using the PRISM Component, a
Precision Mumination Signal Moduwlation technique for flicker-free control of color and brightness with
PSoC's universal digital hardware blocks. Learn more about PRISM in the Component Datasheet and this
Application Note.

For wireless control of the LEDs, the BLE Component is configured as a GATT Server device that connects as
a peripheral to a mobile phone or other GATT Client device. A custom Service with 4-bytes for R, G, B and
Intensity control is added. You can use the CySmart USB Dongle (included with the BLE Pioneer Kit) or the
CySmart mobile app for Android/iOS to control the LEDs connected to the BLE Pioneer Kit.

Download this PSoC Creator project here from GitHub: https://github.com/cypresssemiconductorco/PSoC-
4-BLE/tree/master/100_Projects_in_100_Days/Day034_BLE_RGB_Power_LED_Control

http://www.cypress.com/blog/100-projects-100-days
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@R THERATEIENTEEY,

KPRMICTR

PSoC 3% & UFPSoC 5

THE PSoC 3 LAB BOOK
PSoC3/5U 77 LY AHA K
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B STV BRBOF VALY R—b, BEUHIVF15LMROFRTETVE
T

m RKZOHRHRZ, BROFBEENT, ELRNERRS LI LLOOWRET SRELNHD X
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Workshops

Cypress enables you to design more efficiently with our products and solutions via hands-on training
workshops. Register now for a workshop at a city near you.

Search
SFN Apply

Course
Date

Location Course Title Sponsor Register

Aug25, BIR,. B N\YZXAY bL—=Z2T D=0y IFI-N\—-RATFs>r BEYA

Regist
2016 & o AP v A% S
Aug26, B, B N\YZXAY RL—ZUT 7—023y:BLEVATLABMELU BEYAC Reglster
2016 % BB v F YUY FHAIAM ZLZ 5
Sep01, XKIR B NYXAY bL—Z2T 7—02avT:BLEVYATLARHELT BEYC Register
2016 & BEBY v FEYIVT FHALVAM L2 &
Sep13, XKIRR.B /N\YXAY bL—Z=2¥ 7—023v7:USBType-CH&ETUSB/N BEYT S
2016 & 7— 7Y —EHEZ-PDY Y 2 —> 3 Y AM FLX &
Sep15, IR, B /NYXHAY hL—=Z2T 7—023v7:USBType-CEETUUSB/N BEYA Register

2016 & 7= 7)) —@IFEZPDY ) a—=a v AM LA

http://www.cypress.com/workshops
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