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m  BLE Ft=l& PSoC OHILETHDIGE. 7T Ur—ar /—rAN91267 - Getting Started with PSoC 4 BLE %
SRELTIZEL,
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Open Datasheet

Bluetooth Low Energy (BLE)
)

Features

BLE 1
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R=UWSTFIERTEET,

oI TACIHMNIEY, EOR—D TIIELERLE=FRHTND
thhohdt=6. REtEREEEBTEET . Y7L JOPzHrE
PSoC Creator AViR—AR U b ESFIERTTUr—arTHER
TEIRELHBALET . ® 3 NRT L3S BT a—FELV

T—2U—bREFENTVET,

31Z5R9 Find Example Project #4705 IZZLOHDFT

avhHYET.

m F—FFHFv,F/NAR T3 (PSoC 4., PSoC 4 BLE,
PRoC BLE #&), A73VFEEEFF—7—FIZEIWTHLT

L FTaCHorERRLET,

m  Filter Options [CEDWTREShY LTIV TROZHFD
AZa—AHERLET B 3 ITRT&LIIZ.20 LLED BLE

HUTIL TR oM RBERET .

m EBRLETADIHVNDT—4EL—bELEa—LET

(Documentation 27),
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FRREEERETEET,
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2. PSoC Creator @52 7)L a—K
_startpage ll——
PSoC® Creator™

Recent Projects
[ ANS1162.cywrkc
1] BLE_Envirormertal_Sensing01 cywrk
1] BLE_Apple_Notfication_ClientD1.cywik
1] BLE_AlertNotficationD1 cywrk
&I BLE_Hsat_Rate_SsnsorD1.cywrk

Create New Project...
Open Bxisting Project..

Getting Started
PSoC Crestor Start Page
Quick Start Guide
Intro to PSoC
Intro to PSoC Creator
PSoC Creator Training
Design Tutarials
Getting Started with PSaC 3
Getting Started with PSaC 4
Getting Started with PSaC 5LP
Getting Started with PSaC 4 BLE
Getting Started with PRoC BLE

Examples and Kits
Find Code Example
Kits

Product Information
PSoC Creator
PSoC Programmer
PSoC 3
PSoC 4
PSoC 5LP
PSoC 4 BLE
PRoC BLE

Resources
Cypress Dev Community
Application Notes
PSoCDeveloper.com
Order Samples

Support

3. YT TR HNELUHLTIL O—F

Find Code Example

= lre=s

I Documentation

Sample Code Bl I

Device family: | PSoC 4200 BLE
Filter by:

BLE_AlertMatification
BLE_Apple_Metification_Client
BLE_Battery_Level
BLE_Blood_Pressure_Sensor

BLE_Cycling_Sensor
BLE_Device_Information_Service
BLE_Envircnmental_Sensing
BLE_External_Memory_Bootloadable
BLE_External_Memory_Bootloader
BLE_FindMe

BLE_Glucose_Meter
BLE_Heart_Rate_Collector

BLE_HID Keyboard

BLE_HID Mouse

BLE_IPSP_Node

BLE_IPSP_Router

BLE_Navigation
BLE_OTA_FixedStack_Bootloadable
BLE_OTA_FixedStack_Bootloader
BLE_OTA_UpgradableStack_HID Keyboard

BLE OTA UparadableStackExample Stack

BLE_Continuous_Glucose_Monitoring_Sensor

BLE_OTA_UpgradableStackExample_Launcher

mn

int main()

i

CyGlobalIntEnable;
UART DEB Start():
DBEG_FRINTF ("B

Disconnect_LED Wrice (LED_OFF);
Advertising LED Write (LED OFF);
LowPower LED Write(LED CFF):

/* Start CYBLE component and register generic ey
apiResultc = CvBle_Start (AppCallBack);
if (apiResult !'= CYBLE_ERROR_OK)

{
DBG_PRINTF ("CyEB

PrintApiResult():

PrintStackVersion():

f# Services initialization */

BasInit():
HrsInit()}:

ADC Start():

[

f* Start communi
Example Projec

Start API Error: ");

m

(

Create Project Cancel

'
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3 EEY—EREAREL H—ER

Y—ERLIE. BEDHREEERTIXIVvIVIVRATIIIDEERTT Y —ERIZIE 2 BENHYET . 1 DBEIFIEE
Y—ERTHY., LD D—fikM% BLE 7FU— a3 AIC Bluetooth SIG IZ&>TERESNELTz, HIZIX, (D IEEL.
REREN. MES. 7S5—MEHNLGETT, BEYS—ERDTEE—E(T Bluetooth BIFEER—2ILESBL T,
PSoC 4 BLE IZEDWCTEET T r—23 &%t 3 5HEICOVWTIE. 7FUr—a> /—RTAN9L184 - PSoC 4
BLE Designing BLE Applications & & B L TEELY,

2 DEBDHY—ERFHREL H—ERTT , ZOH—ERTIX. EDELY ., hRAL FITVr—avBFIZE&ESH,
GABHEINTWDEDITTEHYFREA. DY —ERIZKY, BLE FZL—LT—9FF AT SH BLE SIG [Z&-T
EESNI=H—ER tYrEBRINREL TTVr—3 %D BLE TNARERETEE T, hRAS L Y—ERIELBLE
TIVr—2a ERETDHEIMERTEET . A7 TUr—23y /—rTIRHBEEShTWSY U TIL TPz IR, BLE
Pioneer Kit & BLE XIGH#H B PC B THRAL RGB LED T—A%EETEDLSITTHHREL H—ERIZDVT
SREALET,

4 HARLLBLE 7A77MILDEE

RS L BLE 7AOT7AINEHRE L H—EREFXFHSIR) ATV LIBREINET, - BEH—EREXTVYSIEUR
TVIEECIHERLHYET,

41 HY—FROEE
HARBL BLE 7FVT—2avE#kRT B, TT A TREDILDFTTIr—2av T BEL#EEYRTT, Thibd
BRI, BTRERT—REMR™RTEIHREL Y—ERTERLET,
BIZ(X.RGB LED M7, k. EREDIEELF|ET S8 TT . CO#EEIL. TRGB LED Control ] (RGB LED i) &
Z2FFBHRAL H—ERTRLET, ZOMOBIZE. ERNDZECEEFRIMENHYET . K 4 12,3 DDHEEE
RREITDIHRIL H—EREEETITITVr—avflErLET,

4. HRAL H—ERXDEE

BLE Application

" . Function 2: Read Function 3: Notify
AU 15 Humidity level of change in room
Control RGB LED Y 9
room temperature

ER TN ELDHEREE. 1 DD —ER[ZEFEOHONFET . RGB LED #IHDHITIL, 4 DD RGB LED D 1E (FRE. #&E.
HFEEE) ZHHT D4 DDELEDINRAIL Y—ERZEDIDBENHYEE A, #EEELTRGB LED OEZHIHET 511+
THAH=H.1 DOY—ERTHATT . Y —EREFERLIE. RV —EXREZ—RIZEANTH1=/\—%)L 2=—% ID
(UUID) 2BV LU TET, hRAL H—ERD UUID (£ 128 EVMETT,

4.2 XxFPR)RATAYIDEE
RIZ, B —ERDFYSIRYRTAvIEEBELET, COTEBICIEUTAESENET,

. TRE TREREEINET DA TERSERBLET . Y R—FEShTNET—% 24 TI2R. HEHEL
AR FBHENA T—R XFI BRIGEAHYES

WWW.Cypress.com X &E%E:002-00013 Rev. *B 6


http://www.cypress.com/
https://developer.bluetooth.org/gatt/services/Pages/ServicesHome.aspx
http://www.cypress.com/documentation/application-notes/an91184-psoc-4-ble-designing-ble-applications?source=search&keywords=AN91184
http://www.cypress.com/documentation/application-notes/an91184-psoc-4-ble-designing-ble-applications?source=search&keywords=AN91184

~
W

-

CYPRESS

EMBEDDED [N TOMORROW" BLEHWRAL 7AOT 74 ILDERKIZDNT

B JONTa TANRTAET—RICT7IORRTEAFEERBLET , #F 3> 1E Broadcast, Read. Write
WriteWithoutResponse. Notify, Indicate., SignedWrite, WritableAuxiliaries T9 .

B N—2923y N—2VIaVET—ADT I ERFRAERBLET , /A —3v 3V (ERESE. B, RBD=HIZE
INFES,

m  UUID: UUID & (128 EwWh) [Z¥X SV RTavIE—EIZHEAILET,

RGB LED #I#DHITIE. EBELEFYSIIRVAT4991% 4 NAFEEHIZZIELET, FOHT 3 /8(FE RGB LED O

ZEDEEZEZEL. 1 NAMIBEZFIBMLET , F¥STVFVRTAVIDERIF. TTIVTr—av BT —42ED LI

AT BMIRTFELE T, GATT U547 MAHLLY RGB LED {E%E GATT H—/N—[ZZFALT=H. COXYSI4YR

T4 DTOT11E M Write 1 E5EYE T,

F#(Z. LED OBEFZERTIERBHEDODEELL Y —DHD 2 NAFDERERBHREZIRMTIE5 1 2OF¥S594UR
TA4vIEBMTEEY, B 512, EBDF S8 AT v DBEFRBLET,

5 H—ERIZEITBFVYIIRIATAIIDEE

Service 1
(RGB LED Control)

Characteristic 1 Characteristic 2
(RGB LED Color) (LED Temperature)

Data type: array, 4 bytes Data type: 2 bytes
Property: Write Property: Read, Notify

43 TARDIVTADEE

FXSOAYRTAYIIZEDT,. TARI) T2 BMT BIGEDRHYET . TARVIVTREX NS IF) R TV ERE
A—HF—IZBHMLET . FASIE GATT 45470k TNRARIZES>THEASN, BHOLRTEZAY BT HIEN
TEET,

612 HRALFNTIR)RTAVIDT ARV TAD—FI%ERLET . ZOHITIE, [Client Characteristic Configuration |
EFEENDT ARV TEE GATT UFAF7 VML THERSN TRMORTEE N EBHILET, ChITEMERTE
HIR—FLTWBFASHIRYRTAVIIZBLTVNET . 35 1 DD T1RZJTE2DOHIE Characteristic User Description] T
T COTARYPIVTRIE, FXTVR)ATav0EL—F —HRAHLAREGRE X TRBTELLIICTEIXFIERMBLET .

6. XY SUBYRTAVIIZHBITBTARIVTADEE

Characteristic 1

Value

Descriptor 1
Client Characteristic Configuration
(Enable/Disable Notification)

Descriptor 2
Characteristic User Description
(String: RGB LED Control)
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4.4 HARBL UUID DERL

FTRTD BLE hRAL H—EXBLUFVITIR)ATu7(& BAIDT=HIZ 128 Ewbk UUID ZEAL. XA—X UUID (&
BLE TEZ SN /=~_A—X UUID (00000000-0000-1000-8000-00805F9B34FB) LEHLAZHEMNHYET ., A—R UUID [F
128 EMETHY . 1ZH UUID (16 EVFB KU 32 Ewh) IFTNICE SV TERSINTT,

BLE {£#:I& BLE H—ERX&EFVSHBAYRTAYIDHRLL UUID 24EBTHHEEEHZLEFA. A ——IL BLE T
FEINEA—X UUID EELZMBE® 128 Evwk UUID #ERLET . hREL H—EREFVYSTRYRATFAVID
UUID ZE BT BICFSEIEHAELHYET,

HBATLRIFHREL H—EREFHSHRYRT4YID UUID ZERTEEHIZ. UTOANZXLEZFRALET,
A—H—[ZHBE O UUID 2R3 5012, DO A EEFEATEET,

HA4 L UUID fiE: XXXXYYYY-0000-1000-8000-00805F9B0131
%= 1. BLE TEZSNI=R—ZX UUID Mo hRHL 128 EVk UUID 24 KT B H A1 TLADAE

UUID % £l
XXXX TINAR/BEEHBRNT D 16 EVME
YYYY BEDY—ERFLEX Y392V XT1voD 16 Ewk UUID
FTRTDYATLRADHRBL H—EREF TS IRYRTAVIDR—R UUID, Chlk, JRED 2 /3 kD
00805F9B0131 Y4 TL RO Bluetooth E|Y ZTH4L ID (0x0131) [CEE#Z Stz BLE SIG TEZERSNIZA—Z UUID O
THL 6 /83(+TY,

PSoC 4 BLE FA®M XXXX I& 0x0003 [Ztyh&n TLVET,

BIZIE, AFOP YT RGB LED hRA2L H—EREFALET, £D 128 Ewk HRA%4L UUID [ 0003CBBB-0000-
1000-8000-00805F9B0131 2ty bEnET, 22T, T/84 R ID [F 0x0003, A—R UUID DL 6 /A ~IE
0x00805F9B0131, RGB LED 4—E XEH® 16 Ewk UUID I% 0xCBBB IZtvhEShEzT,

F.MB®D 128 Evbk UUID &£ T 5® I http//www.itu.int/en/ITU-T/asn1/Pages/UUID/uuids.aspx
DI R—TUESHRBLTZEL,

5 PSoC Creator 7AY x4k RGB LED ARX4 L FAJ7PAIL

ATOD IR B S URIET B2 LT DHOEEHFL TS,

m  PSoC Creator 3.3 SP1 (FFzI&ZN L&) $&U PSoC Programmer 3.24 (FfzI&Z N LIE)
m CySmart™ Central Emulation Tool

®  iOS M+ CySmart 771 FET=[E Android [+ CySmart 771

m  CY8CKIT-042-BLE Pioneer Kit

AFOCIHMERD PSoC Creator aAviR—RUbEFERALES: BLE, PrisMU, yAavy, FUHILHAEY K 7 (<,
PSoC Creator TO7AC Y/ rEIKREERLET,
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BLE HRA L FO 774 ILDERIZDOLNT

X 7. PSoC Creator TO7OC Y MEIKE

Start Page” TopDesign.cysch

EH 000 ]

BLE Component is configured as follows:
1) GAP Peripheral Role

2) GATT Server Role

3) RGB LED Custom Service

4) Custom Characteristic for read and write
5) Advertising interval of 90 ms

BLE PriSM LED Contol

BLE
—BE ]

Two PrlISM components are used to control
three LED signals. The density of these
components are changed in firmware to obtain
the desired color effect.

X {3 RED
,_den(— = (x| GREEN

l)nlummr PrISM_Clock -

[y
il
gy

> dpx

TOCIHDEREFIEFZLTOESYTY,
PSoC Creator 7O EERHLET .

1.
2. PSoC Creator Tavih—R2bE
3.

RELFET

BLE ARURB IV EDMD AV KR—FR U EREB T B1-DITT7— LV TERBLET
4. FOPzHhFEILRL. BLE Pioneer Kit #7045 S LLET,
5. CySmart y—I)LEE7F) IOz I ETAMNET,
ZOYUFIL FaP Y&, BLE Pioneer Kit DEIREEHD RGB LED DEEIEEZEFHIET 51bD RGB LED {0

HRAL Y—EREEBHET,

RGB LED #I#1Tlx. ® 8 IZRT LSIT—4RK%E uint8 BD 4 NAMEFHIELTEELET , Write & Read A D

JanFahyR—rEhES,

8. RGB LED O T—4H=

INTENSITY
0-255

WWW.Cypress.com
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5.1 PSoC Creator A HMDER
1. Start > All Programs > Cypress > PSoC Creator 3.3 > PSoC Creator 3.3 m PSoC Creator ##2&8L%E3
2. HBIOCHIMEERLET (File > New > Project), PSoC 4100 BLE Z7=[& PSoC 4200 BLE TH 41>

FUTL—FEEIRL. CYSC4247LQI-BLA83 #T/INARITEIRLET, TOC IR %ETANILLG2 | &L, T—2
AR—REFREDIGHICRELET .

5¥: CY8CAXX7-BL T/NAAIE 128K 75w ak 16K SRAM ZAELTLVEY , 256K 75w a& 32K SRAM #
iz 1= PSoC 4 BLE M9 5154 . CYSCAXX8-BL T/ A REZERL TZELY, ThHD T/ A R (& BLE avR—
ok 23%FYR—IET,

CY8C4248LQI-BL583 [£ 256K 75y 1L 32K SRAM Z#Z =T /\( R THY. BLE 4.2 #H7R—rLET, BLE 4.2
[SHIET BT AARDBE. TACIOMET AR LLOSRENDEOTAAAESITEBEL, BLE AK—F U
N—232 3.0 LEICEHLET,

SFEEF4E PSoC 4 BLE TS RBIDBEBEEFT T H=0IIE. LTDKSIZLTZELY,

o Workspace Explorer TOFRYzIMEERIVILET,

o Device Selector...ZZRLET,

o Family % PSoC 4200 BLE IZtyhLET,

o YRS TNAREBFSERIRL, OK ZVUvILET (B9 #SRL TS,

9. TIRAR ELYZEE
| Select Device - [ANS1162 - CYBC42471LQI-BL483] m
Devices | Notices | Log 4Pk
|#] View Datasheet [EE] Hide/Show Columns... *= Reset to Defaults I
':'rE"
" -.:.1 Il
e |
| = 2| s = .
PSoC 4200 BLE 1.1 -
CYBCA248LQI-BL473 | ARM CMO | PScC4200 BLE S6-QFM | 48| 256 32 -| 38 - 41
QI-E A 0 C 00 B 6-0 6 r
CYBC4248LQI-BL493 | ARM CMO | PScC4200 BLE S6-QFM | 48| 256 32 -| 38| ¥ w/Gestures | 4.1
CYBC4248LQ1-BL543 | ARM CMO | PSoC 4200 BLE 56-QFN | 48| 256| 32 -| 38 - 4.2
CYBCA248LQI-BL553 | ARMCMO | PSoC 4200 BLE S6-QFM | 48| 256 32 -| 38 Y| 4.2 r
CYBC4248LQI-BL563 | ARM CMO | PSoC 4200 BLE S56-CFM | 48| 256( 32 -| 38 - 4.2
CYBCA248LQI-BL573 | ARMCMO | PScC4200 BLE S6-QFM | 48| 256| 32 -| 38 - 42) |
CYBCA248LQI-BL583 | ARM CMO | PSeC 4200 BLE S6-QFM | 48| 256 32 -| 38 Y| 4.2
CYBC4248LQI-BL593 | ARM CMO | PScC 4200 BLE S6-QFM | 48| 256 32 -| 38| ¥ w/Gestures | 4.2| -
<[ 1 | 3
41 of 486 devices found | Clear Filters | |
| SetAsoSeeat | [ o ]| coee |
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5.2 aViR—RUFDETE
1. 10 IZ5R 9 & 512, Component Catalog (PSoC Creator IDE M%) A5 BLE aviR—=R k% Top Design I
FSvy &kFOvILET,
10. Component Catalog ® BLE a>R—xk

Component Catalog (144 components) >+ X

Search for... éﬁ LLJI @
~ Cypress [ Off-Chip b

4l Cypress Compenent Catalog
'Iﬁ Analeg
-]ﬁ Capbense
Ehﬁ Communications
R hcoonion ey 18 12301
gy [2C
gy 125
0] LIN [v2.30]
%] Serial Communication Block (SCB) [v3.10]
[+-#&§ SMBus/PMBus Slave
- @] Seftware Transmit UART [v1.50]
gy SPI
{8 UART (SCB rmode) [v3.10]
{8 UART [v2.50]
g Digital
- Display
t-fol Ports and Pins
HeE System
- Thermal Management

[ DO e OO e OO |

2. AVIR—RULEFZTVIVYIL BREDV4VEIEREET . K 11 ITRT LSS, AV R—RU DAV REIV AL %E
BLEIZEELEY,
11. BLE AVR—R b DAV REV R %

Configure 'BLE' @
MName:
_/m Profiles | GAP Settings |* L2CAP Settings [* Built-in 4 b
[5 Load configuration | Save configuration
@ Profile
Profile: [Nert Netification ']
Profile role: | Alett Notfication Server (GATT Server) -
GAProle:  [Central -

Over-The-Air bootloading with code sharing
@ Disabled

") Stack only
() Profile onty

) Broadcaster/Observer
© Host Controller Interface (HCI)

Use BLE low power mode {extemal watch crystal is required)

o I m ) om

:I- 1D PSoC Creator aAvR—# U hEIEEIY, BLE OV R—R UM THRESNIzAVREU R (L APl O E & RA|
[CHEBLFEA.BLE S1473VERLRLE. BLE AV R—R D APl FAVREVRZDRDYIZEIZICyBle_IT

~-Tra

BEYET  AVRIVRBIEERSINE IT7AINBDHELERLET,
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3. 12 IZ5R 9 &51Z. General 47T Profile Z#IRL. Profile # 7 3>% Custom IZtykLZET ., [Profile rolel&
TGAP role ] 2 DDA T avIdFnEh GATT Server & Peripheral IZEEIMIICEYRESRET,

12. 707740 O—LEDR B LIZEEE
Configure 'BLE' @
Name: BLE

" General | Profiles |© GAP Settings | L2CAP Settings [~ Built-in 1k
[ Load configuration [ Save configuration

@ Profile
Profie:  [Custom -]
Profile ole: [ Server (GATT Server) -
GAProle:  [Penpheral -]

Cwer-The-Air bootloading with code sharing
@ Disabled

() Stack only

(=) Profile onby

") Broadcaster/Observer
0 Host Controller Interface (HCI)

Use BLE low power mode (extemal watch crystal is required)

o I ][ o )

4. Profiles 27T, 7A77AIVBEEDNGA—F—FF/ELEFT . B 13 [TRT KSI2, AV R—RUMEH—E R,
FYSURYRTAVD . T4RIYTAETOI7L4IL V) —DRKXTRELET,

Generic Access & Generic Attribute —E RIZ T AL RIZIFE T,
13. BLE AV R—R DT I+ hRSL FOT7AI)L Y1) —

Configure 'BLE' @
Name: BLE

General I Profiles I GAP Settings |© L2CAP Settings |~ Built-in 4Pk
Add - X |- H- Profile: Custom

E B E

B{" Q.lstom
=R Server

Generic Access

! Device Mame
! Appearance
) Peripheral Prefemed Connection Parameters
Generic Attribute
C) Service Changed
D Client Characteristic Configuration
Custom Service
) Custom Characteristic
D) Custom Descriptor

B-

o

WWW.Cypress.com XE%S:002-00013 Rev. *B 12
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5. Custom Service #H%7")v%YL. Rename Z:&ERLFET, E 14 [TRT K52, Y—EXE%E RGB LED IZEELET,
14. hRBL H—ERBEER

General /* Profiles ] GAP Settings * L2CAP Settings |~ Builtin
o Add Characteristic » X |~ (=~ Service
A -

B 4 2 @ El uuID:
B? Custom Servic
E|F_{ Server _

Generic Access © Fr
Device Name =) Se
Appearance -

{C) Perpheral Prefemed Connection Parameters Inchudi

Generic Attribute

{C) S_ervice Changed

) D Cliert Characteristic Corfiguration
{C) Custom Ch l% Add Characteristic 3
-4D) Custon % Delete

) Reset branch to default —
=3 Copy
@ Paste
| Save
% Rename
4 Moveup

Datasheet Move down D

6. 15 2RT &3I2, H—E R YIJ—TRGB LED H—ERZYvHL, hASL H—E XD UUID 5% 128 EwkIZ
tykLET, 20 UUID (& GATT H—/\— TS RAADEHEZERHBTH=DIZ GATT U547k TNARIZEST

ERShFET,

dE: aVR—RUMRDOTIAILED 128 Ewk UUID fi (00000000-0000-1000-8000-00805F9B34FB) I, BLE SIG
[C&2TEESN=R—X UUID THY. 16 Evb& 32 Ewbk UUID hH5ELA 128 Ewb UUID 25tE T 51=0HIZE A

ShFEY,

EE£EY—EXOBRED UUID EDEEZRBT SE51Z, BLE SIG [EHRZLBHEDE=HIZA—X UUID LEXLS
HhRAL 128 Evwb UUID ZFE AT A2 EEHRELTVET , hASL UUID #ERRT A EILHRE L UUID D4R

SRL TS,

15. 128 Ewbk UUID 2R %:3&1R

C' Appearance
{© Peripheral Prefemed Connection Parameters
—-{8) Genenc Attribute
i [E-C) Service Changed
..{D) Cliert Characteristic Configuration
[=-4C) Custom Characteristic
{D) Custom Descriptor

Configure 'BLE' \EI
Name ELE

General /" Profiles I GAP Settings |* L2CAP Settings |~ Built-n 4k

o Add Characteristic -~ X |5~ [~ Service: Custom Service
" -

B 4 G2 @ = UuID:  00000000-0000-1000-8000-00805F9B34FB 128-bit VJ
E-4®) Custom 16t

@) Server ?er\r\ce type 32t

-i8) Generic Access © Primary 12680
) Device Name () Secondary

Included services

|

I

oK Apply Cancel

WWW.CYpress.com
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7. 128 Ewhk UUID {E% 16 #%UE 0003CBBB-0000-1000-8000-00805F9B0131 IZZELE T, 16 IZRT KIIZ,
H—EX 2472 Primary Z5&RLET,

3¥: UUID # 0003CBBB-0000-1000-8000-00805F9B0131 IZHEETAMEMNHYET . Y1 TL RX([FTh%E RGB
LED H—ERX® UUID ELTEZELFE T, CySmart 77 Tlk. 20 UUID (& RGB LED GUI R—IFRRT 511

FERENETS,
HMDHARET Y—ER/FvSUF) X T 7121F HBD 128 Ewbk UUID AL, CORYIRITEMT DHEH
HYVYFEYS,
16. RGB LED ¥—E X® UUID vk
Configure 'BLE' @
Name: BLE
General Proﬁles] GAP Settings |© L2CAP Settings | Builtin q bk
EﬂaAdd Characteristic = )( l_?- Hv Service: Custom Service
1 ﬁ 2 @B H-E| UUID: |DDD?:CBBB—DDDD—'IDDDLSDD[H}DEDSFEBN31 ”123-bit v]
= é.j.,_?.m;:wer Service type
|;;| 5 Generic Access
£) Device Name ) Secondary

Appearance
Peripheral Prefemed Connection Parameters
§) Generic Attribute

: C) Service Changed

(D) Cliert Characteristic Configuration
Custom Characteristic
D Custom Descriptor

Included services:

Co ) o [ o |

8. RGB LED #—EXT® Custom Characteristic #6%'JvoL. FD4Hi% RGB LED Control IZEEL. & 1D
EBYITINGA—A—4BIELET, CNODEEFEFR 17 I1Z5RLET,

% 1. RGB LED ¥ ¥ 393V RTAYTINTGA—F—

’RSA—8— s B8
RGB LED F+v394JXT4v9®M 128 Ewk UUID Z38ELE T,
uuID 0003CBB1-0000-1000-8000-00805F9B0131 | /A JL 7FJIZRGB LED MIELLY GUI R—UARTREINS1=0HIC

COfEZE UUID ELTERLET .

Fields Type: uint8 array SN ATF— DA TEEELET.
Length: 4

Properties Read. Write GATT 54T TIARAMZDF NS VRV R TV I GRHEE
(FyoRyIR) * TEHILEEELET,
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17. RGB LED %3942 AT1vViE

Configure 'BLE'
Name: BLE
General)/ Profiles ]/GAP Settings ]/LZCAP Settings ]’ Built-n 4 b
oF Add Descriptor = X |5~ [~ fo ic: Custom Ch =%
= BB RE uUID: [0D03CBET-000C-1000-B000-00805F9B0131 | | 1286t ~|
B--‘@ Custom
-4 Server + X

B‘\s/ Genenic Access Name Type Length Value

~4) Device Name

© Appearance E‘ Fields
4C) Perpheral Prefemed Connection Parameters e New field 2 IuintE array |Z|-i I
—-{8) Generic Attribute = i
7 - [=I- Properties
¢ [EC) Service Changed
{4 Cliert Charactenistic Configuration - Broadeast 3
[=-(S) RGB LED - Read

0

--.C) RGB LED Control —Virite
+-10) Custom Descriptor 5

ViiteithoutR (]

oty &

Indicate 5]

- Signedwirite E

-~ RelizbleWrite [

0

- \ritableAuxiliaries

T

9. ZOFRNVIVAVRATAVIIZIEHREL TARY)TABBELZ N O, K 18 [Z5RF &5IZ Custom Descriptor &
B9 vILT Delete #ERLET . HWRALEREMMLIZLVGE . hREL TARDITBEXYSI5)RT19912
BMTEES,

18. hRBL T4 R T2%HI&

General)/ Profiles ]/GAP Settings }/LZCAP Settings }/-Euilt—in ]

= Add ~ x - =~ Descriptar: G
L B3 @ B UUID: 0000
=-® Custom

B4 Server

£1-45) Generic Access

“{€) Device Name

| Appearance
(C) Peripheral Prefemed Connection Parameters
(8 Generic Attibute
(€) Service Changed
: L.{D) Client Characteristic Corfiguration
-+{5) RGE LED

--(C) RGB LED Control
E \Ig,' Custom Descriptor

L Add
X Delete

) Reset branch to default
B3 Copy

[ Paste

10. RGB LED Control +5%4) X T1v5%:&RL ., V—IL/A—T® Add Descriptor 7> av&45)vsLET, K 19
[SRT K3, FILF I YRS Characteristic User Description Z:&RLET,
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19. RGB LED F+3%41) X T1v%1Z Characteristic User Description %30

General /~ Profiles l GAP Settings |~ L2CAP Settings |~ B

= Add Descriptor le E- -

External Report Reference
Characteristic Aggregate Format
Characteristic Bxtended Properties

Characteristic Presentation Format

Characteristic User Description

Client Characteristic Configuration
Server Characteristic Configuration
Report Reference

Valid Range

Environmental Sensing Configuration
Environmental Sensing Measurement

Environmental Sensing Trigger Setting

Custom Descriptor

[ From File..

neters

11. Characteristic User Description T4X9)T2%&5)vILET B 20 [TRT LS. BEDERIO Fields FIS
Value Z4—JLF%&%1)vLT RGB LED Control Q&FIEIDFYIIF)AT4vID1—F—FEik&LTAAL.,
Permissions #IRead l[SEIRLET, ChiZkY. V547> ME RGB LED Control 35932 AT14vIDARTE

FJAHEES,

sE: Characteristic User Description T4 ZX9') 741 BLE SIG IZ& 2 CEHRSNTAZET 4RI TATT, BLE {LH#IC
&£BE.FD 16 Ewk UUID MIE(F 0x2901 TY , BLE avih—RUMMITD T4 XYY TRIZIELLY UUID fEZEMN

LET . TARIVTIRNDERRFTETT,

20. RGB LED F+3%94') AT 1v%® Characteristic User Description

Configure 'BLE' @
Name: BLE
General -~ Profiles ] GAP Settings * L2CAP Settings | Builtin 4 b
Add ~ X | - Descriptor: Characteristic User Description
% B3 @ H'E| The Characteristic User Description descriptor provides a textual user description for a
= characteristic value
[=-4# Custom
=48 Server uuID: 2501 | 16bit =
48 Generic Access
4€) Device Name Name Type Length Value
€ Appearance
-{C) Peripheral Prefemed Connection Parameters ? Ffe'ds
5 Generic Attrbute *-User Description ‘uﬂ&s |15 IRGE LED Control I
‘) Service Changed =P i
. i Client Characteristic Configuration = Eee
=4s) RGB LED . .
VG | Encryption Mo encryption required hd
I D Characteristic User Descriptionl i Mo authentication required -
= Mo authorization required w2
B Whrite
T [

WWW.Cypress.com XE%S:002-00013 Rev. *B
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5.3 BLEARJIZIZILDEE
1. BLEaVR—RUPERED4VEDRD GAP Settings #7 TlE. General SRETD/ASA—F—%FK 2 DEBYICHKRE

LT Apply &9)voLET,

£ 2. RYITIS)L TINAZAD—H% GAP 5%

INTA—H—

&

St B

Public Address

00AO050-XXXXXX

6 /31 b Bluetooth T/NA R PRLRERELET . COTFLRIETR/NEA X
FRASNFET, [Silicon generated |+ FLav B IRESNF-IHGE . ZOFTRELAD
THL 3 /A ME YAy FyTERIEIRETYET  BLE SIG DIREIZLDECD
{E(X 0 THLTIHWTFER AL

3¥: 00A050 [EFH AT LR IOV H480DE% ID TY,

Silicon generated
“Company assigned”
part of device address

*v

157Uy FRLRAOEHENY L THAMN YAy FyTIRYERSNEIEE
AHEICLET . COKIITRETHE. ETNARIEEH/NT)YY TRLR%E
BoTWEY,

Device name

CY Custom BLE

AX U GATT IS4 7 UM RONZT NI RBEIEELE T,

Appearance

Unknown

TINARAONBERELET . COAREL H—EZXDIHE . TUnknown 1% 3R
LET,

MTU size (bytes)

23 (T74ILE)

BHELALTERESNSTORIL T—2 1=vk (PDU) DY A XEEELET,

Adv/Scan TX Power
level (dBm)

0 (T74ILb)

T—3 TENREA XBOEBEEDBEALNILEEELET

Connection TX Power
level (dBm)

0 (T#ILH)

BRPOT A ERORREEEALANILEEELET.

2. Peripheral role T® Advertisement settings #2')vJ0L. & 3 DEBYIZ/INGA—2—%FZELT Apply Z9Uv9

Lig—o
% 3. Advertisement Settings D% E
INGA—5— B LG
) FTRTDEUIIIL TNAAZANSREETED LT INARDTRNZA X T LM
Discovery Mode General

E—RIZEYALET,

Advertising type

Connectable
undirected advertising

RYZISIMN BEEDEURSIL TNAREBEETIZFRNEL XL, FD
FRNBLRERF YU L= RSV FNALADSDESEEREZETEESIC
BRELET,

Filter policy

Scan request: Any
Connect request: Any

RYFISIUHBEEDTNAANTRTDEITIL TNALADDAF YLD
EGEREZETINERBINTELLSICHELET . ATODIHITIE,. IRT
DEURTIV TNARDSRF v LERBEROBMAERIET HREICLET .

Advertising channel

RYZISUBNTRTD 3DDTRNEL X Fr)L (37.38 BLU 39) ZMLT

Map All channels FRABAXT B&SIRELET
Fast advertising 80ms T—R TRNIAXADOR/NDOERERELET . RED 7R/ 24 XREfRIE RN
interval: Minimum (ms) ERARXDEADHERMSFHESINET,
Fast advertising 100ms T—R TRNIAXADRROEREIRELET . RED TR/ 24 XREfRIE RN
interval: Maximum (ms) ERRXDEADHERISTHESNET,

RYTISI FINARH, BREYINITE > TESEETRNEA XETHRENETD
Fast advertising 7]_7 E*}%T P/ {9’(X¢H~E Fﬂ"&?ﬁﬁi Lij’o

interval: Timeout (s)

COFTVIRYIRADBFTTDIBE . TR XERA LTI, LT
ThhzEY,
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INGFA—H— i1 Bl

1EET R4 X B BAICLET

COBREEENLIBE. RUTIIIL THRAREBET RN X BA LTI
RIZBEETENSA X E—FIZBBLET . BETF NI X E—F TR, 7FNE
A XM IZ BRI RGYET A, FRNGA X P DHEBENEHHLES
ATOD UM TIICOBEELEFERLEE A,

Slow advertising
interval 12

3. Peripheral role T® Advertisement packet #7'yoL. VIV TNARBRETETRNEZALX 137 9bD
BERERTELET . ATOCHIRTIE. B 21 [ZRTESIZ, TComplete | Local name #F7E/N24X /345 9kD
—BICELTEETOEIITEIRLET,

21.Advertisement Packet D% E

Cenfigure 'BLE' (==
Name BLE
General | Profiles  GAP Settings | L2CAP Settings | Builtin 4P
- General Adverttisement data settings: Advertisement packet:
Pgnpheml rale
vertisement settings Name Walue .D.escnptiun -
_ = |
Bl
¢ i Peripheral prefemed conne General discoverable mode ~-Length
i Security - BR/EDR not supported El-ecLocal Names> e
| £7] Local Name .
| localname [Complete - =
1| TX Power Level oo
£ | Slave C ion Interval Range .
[+H | Service UUID o
[#H | Service Data g !
[ Service Manager TK Value 3 1
EH | Appearance e
[+ Public Target Address .
| Random Target Address oo
[ | Advertising Interval '
F++{_| LE Bluetooth Device Address L
lom ] b =+ | LE Role E e
5 Vot Sy = ;

T ) [ om

4. Peripheral role T® Scan response packet Z7'JyJL, RYTzFIHBRFY U HIZZELIZEVMIIL TRAR
MEDERICHELTEETIT—2EHRELEFT . ATODIRTIE B 22 TR &SI Service UUID > RGB
LED 4—ER T—42%&&IRL T Apply £0vILETS,
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22. N1J2x35)L D Scan Response Packet £%

Cenfigure 'BLE' [0 [mesa]
Name:  BLE
General | Profiles ” GAP Settings | L2CAP Settings | Buitin 40
i Ez:;g'ml e Scan response datz seftings: Scan response packet
|- Advettisement settings Name Value Description Value =
- Advertisemer packet [# | Local Name D Data 1: << Complete list of 122-bit UUIDs available>>
] || B arten
Securty (#{ | Slave Connection Interval Range | =-<< Complete list of 128-bit UUIDs available>> | 0x07
F] Service UUID B Service: RGB LED
| -#lreBLED
| | Service Data
(1| Service Manager TK Value 12l DB |
1+ | Appearance B DEF |
(##{_| Public Target Address 4 080
1+ | Random Target Address 51 Dx00
[+{ | Advertising Interval ] 0x00
#{_| LE Bluetooth Device Address m 0:80
&1{ | LERola 8l Dx0D
[+ | Manufacturer Specific Data 81 Dx10
0] 0x00
il Dx0D
‘ i v 12 ;BB
o Il ==

5. TPeripheral preferred connection parameters |22y, & 4 DEBYITNTA—F—FHELFET,
& 4. N)ITIFIVICRELER/ NS A—5—

INGA—E— E HiEA

RYTIFI TNAREDEFEFTHIEILSINE. RV TIIILERVITIL TISARD
EEE—FIZBBLTT—20OPYRYET >R/DIERERELET  R/IOERIED
INSWNFRE, TR EREINEBYET N HEEADKREAGYET,

Connection interval:

Minimum (ms) 75ms

RYTIFIL TNARADH G TEDRRDERHEREIEELES . EUbIILE
RNYTIFIL TNARAEDEEAHEL TED-OICIE, EiRHRE - B0 EN
HYET , EROEGERSERPICEUIIIIL THRAREDRBTRESNET,

Connection interval:

Minimum (ms) 80ms

TURSIL TFNALRDNEDT—FERITHLTRYTZIIL THRARDNEBETD
BROEHERELET . LYBENRETT—REEELENS, EET—FHE0
EEITEHBENE—FTHBLEVLT NS RITHLTIIHITERTY,
AIODIIMTIFAL—T LTV RIREHYFEE A,

Slave latency 0

EATOEGHIL AN MEALDAFERERELET . cOHREH. RT3
FrFEUISIL THRARBEEAFEEEL TS ERBLET . COMMHRI
BRANVIIRELZWNMES, RSN ERTIN, T/HACRETHLET,

Connection supervision

y
timeout (ms) 2000 (2#)

6. Peripheral role T® Security #47'Jv- LT BLE BEDEF1UT41 LRNLERELEFT . ATOP IR
X T/ DHREEDELLEL . T1/O capabilitiesZ No Input No Output [Z, TBonding requirement]% No
Bonding I[TERELET B 23 ISR LI, COREDZRYEBAREMHAZEMEDEEIZL, Apply 209 ILET,
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23. Security %

Configure 'BLE'

Mame: BLE
General I/Proﬁles)/GAP Settings I/LZCAP Settings }/Euilt-in ] 4 F
- General _
&) Peripheral role Security mode: [Mode 1 v]

- Advertisement settings

- Advertisement packet Security level: [No Security (No authertication, No encryption) v]

- Scan response packet /0 capabilities: [No Input No Qutput v]
Peripheral prefemed connection parameters

m Bonding requirsment: [No Bonding v]

Encryption key size (bytes): 16 |5

]

7. OK#H)yH L TEEEREEL.BLE AvR—R DB FEI4R9EBHALET,
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5.4 RGB LED #il##

RGB LED #If#ID1f=®IZ, 27Oz TIIHATLAMB O LED 1EEREICET AEMTICE DLV PrisMOarR—
FUERINET  COAVR—RUMNIERESEELRAZAALTELX D LED OIEEEHIELET . 5D LED &
HAEHEDIE BLEBEEOMAEHIETEET 5EMILITANA7372 - PrISM™ Technology for LED Dimming %5 &
LTLEEELY,

1. 24 |Z5RY &KSIZ, 2 D PriISM avR—+2b% Component Catalog (Cypress > Digital > PriISM) m5R5v4
LET . BAVKR—FUME 2 DD AN H S8, 3D LED ZHlET HI<IE 2 D PrISM AV R—R UM EIC

BYET,
3 o . —ap _
24. PrISM oV R—rbEby T THAUICEE
< *TopDesign.cysch - 4 I % | Component Catalog (144 components) > 31X
||| Search for... % LI.J! n
Cypress] Off-Chip 4k
B ﬂ Cypress Component Catalog -
-8 Analog
% -6 CapSense
. @ Communications
+:.’|‘|ab'e Eisg Digital
Hkil : -
pulse_den0=] & el ;nsﬂom 10
pulse_den1=] P ounter [v3.0] |
bitstream|=] ] -[#] CRC [w2.40] 3
= e,
reset >‘"'3]
5 = 7 [#] PRS [v2.40]
tclsl =||| L
pclock LA PWM (TCPWM mode) [v2.0
BLE : o {2 ( mode) [v2.0]
BLE E-oit / ~[®] PWM [v3.30]
5 |8 Quadrature Decoder (TCPWM mod,
-[#] Quadrature Decoder [v3.
EBBluetoaw [¢] Quad Decoder [v3.0]
-] Shift Register [v2.30]
PriSM {8 Timer [v2.70]
={enable |2} Timer Counter (TCPWM mode) [v2.l
kil -[¢] Timer Counter PWM [TCPWM) [v2.(
pulse_den0=) I.— S 1 onie ) =
pulse_deni = L) m *
bitstream|=1 Open datashest
reset Precise llumination Signal Modulation
ter] Inst_N
clock Prism
&-bit =enable
=kill
pulse_denl=1
pulse_den1f=1
bitstreami<]
- rasel
[T r <bs clock tefsl
) Page1 | b

2. 12B®PrISMaviR—obEETILIYvILET B 25 IR T LS. BEI14VRHID General #T TRD K1
EFLTOK EHYvHLET,

m  Resolution & 8 E'wkIZ, Seed value £ % (OxFF) [TtybLET,

®m  Pulse Mode @ T T, PulseDensity0 & PulseDensityl Z##iREMI1LIOFEFICLET  ERSNDELEIE
COfEELEEBENFET,

®m  PulseType0 & PulseTypel MMA% Less than or Equal IZEIRLET, ChiE,. avR—RU k&Y
ERSNIZEL BN RESN/NILREEELUTOIEE. pulse_den0 & pulse_denl TOIAVKR—RURH A
HIGH. £5TRLMER. HAIX LOW TY,
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25. PrISM a>ViR—R U D EERTE

Configure 'PrsM’

Mame: PriSM_1

" General |* Buitin

Pulse Mode
iezollion [] Custom PulseDensity0 PulseTypel
LFSR 2,654 [ ~ | [Less Than or Equal ~|
Polynomial Value PulseDensity 1 Pulse Typel
x BB [1 v”LessThEmcrEA:]uEiI V]

Seed value

] PulseType Hardcoded

3. PriSM_2 avR—RUbERBFICERELET , COAVR—RUETIL, pulse_den0 ® 1 DOHEIDHA 3 FEED
LED Of=®IfEREINFET, BUOHAIEREFEDOEEIZLET,

4. Component Catalog ™5 RODAVHR—RUMEMAD PriSM OV R—RU O A HERKICEMLET,
®  Logic High (1) AvR—R U bEAEDHEAHAEVIZEML, AVR—R M ET IV TEDIZLES,

®m  Logic Low (0) AV R—RUbEFILELVYEYFATEVITEML, AV R—RUbDN—FDz7 JEIbE LU
FIF TV EENLETT . CASD 2 DDF T3V FARTODIHMIFRETT,

26. Logic High & Logic Low arR—xk

Component Cataleg (144 compenents) ~ax
Search for... # LI.Ji )

Cypress ] Off-Chip q b
ﬂ Cypress Compenent Catalog -
-]ﬁ Analeg

88 CapSense

-]ﬁ Cemmunications

gy Digital

-]ﬁ Functions

[—jm Logic

-[#] And [v1.0]

(%] Bufoe [v1.10]

{8 DFlip Flop [v1.30]

(0] D Flip Flep w/ Enable [v1.0]
2] De-Multiplexer [v1.10]
-[#] Digital Constant [v1.0] —
® B3 Logic High '1' [v1.0]

:

-|%| Lookup Table [v1.50]

~[#] Multiplexer [v1.10]

~[#] Nand [v1.0]

-[#] Mer [v1.0]

m
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5. Component Catalog @ System %' JL—7 M5 Clock Avik—RUbERSyS &RKAYTL, B 27 DESYIZHELT
OK &UJwILET,
a. AYARZURL% PriSM_Clock [TEZFET,

b. TFrequencyl# 500kHz IZEYrLET,
27. PriSM o899 DERE

Configure 'cy_clock' @

MName: PrISM_Clock

Basic | Built-in 4 I
Clock type: @ New () Existing
Source: <Auto> -
Intially alignto: ~ HFCLK (72 Az} -
Specify: Frequency: kHz =

Tolerance: - 5% + 5%

[T Use fractional divider

»

Summary
AP Generated: Yes
Uses Clock Tree Resource: ‘fes

By default, all clocks are marked as 'start on reset’. The setting can be changed in the Design
'Wide Resources editor.

1 |

6. TAY¥ Y—ILEFEALTIO Clock aVR—RUEMAD PrISM aVR—32 D clock AAITEHKELET (hvF
THAUDEBEDHATIWIZIRLTIAVHEEEZ AL, ERRAUNEI)vILES),

7. Component Catalog ® Ports and Pins &' JL—7h5 3 {8 Digital Output Pin AV R—RUrERSYS &FOYS
LFEIT. K 28 [TRT LS, FNHNaAVKR—FRTRE PriSM_1 ® pulse_den0 & pulse denl EY | &V
PriSM_2 @ pulse_den0 EVIZEHLET ., ChoDEVIE PriSM aVR—RUMZ&>TEREISN ., RGB LED #
HIELET,

28. TR ILH AE U E PriSM 123k

< *TopDesign.cysch + 4 b x Cemponent Catalog (1 of 142 components) & X

+| datelodptpin AR u‘ N
Cypress ar
il Cypress Component Catalog
68 Ports and Pins
E) Digital Output Pin [v2.10]
PrisM_1 ,/‘7
PriSM
[T}enable
[0 kil
pulse_den0t— (=] Pin_1
pulse_den1!— (=] Pin_2
bitstream=1
[0 reset
BLE Doock L
BLE 8-bit F
€3 Bluetooth
e
PriSM 2
PrSM_Clock[ T+ [PriSM__|
i [T }—{enable
O kil
pulse_den0)| Open datashest
Pulso_dent Pins componert corfigured for digtal utput
bitstream=:
[0} reset
“Pelock E i
8-bit
v Pin_1
'
tage 2 v
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8. Pin_1.Pin_2. &V Pin_3 aviR—RUbEEAETNSTILY)vY L. RED, GREEN, BLUE [Z@&LFET,
EFE)E—R% High impedance Analog [ZtvkLET , BLE Pioneer Kit ® RGB LED A7 9747 LOW D f=hh
#E{TTEE T, RGB LED EXDRARFED ROV ERE)IZ LY RGB LED WEHMTHBICHITLET .

55 ZFASzHrDTHALY TAK JI—RADEKRE

1. aVR—RUMIR—I2EY L THHIZE B 29 [Z5RF K512, Workspace Explorer A CYDWR FRZ I
FITNIIVILET,

29. 7Oz HhM CYDWR ZRK

\Worlspace Biplorer (Lproject) v # X
S

Workspace 'AN91162" (1 Projects)
EI Project "AN91162" [CYBC4247L0I-BLAB3]

- g
&' TopDesign.cysch £
H [x]
Ia Header Files .
) Seurce Files g

g

=]

2. 30 IZRT &3IT. Pins 3T TRBEIVKR—FRUIPDEVESEHRELET . FAVTADIY AZa—%FERALT
R—bg& BIZIE, P3[7) ZANT B, FEELBEZRADHEDMEICRS YT §HETR—IEEYHETET .

30. CYDWR QOEVERTE

TopDesigw.cysdﬂ)/IMDll.G!.wdwrl - db X
Mame il Port Pin Lock
-
- |
el = z -
fEEFFEFEFEEERE
g g
33w VDoo FZs] | 42
wco XTALZ2OFS FIdl 41
wco HTALIARST B3] | 40
XFES B2 3B
5 P40 B 33
& P41 PO | 37
ome| 7 FEO vnDAE::v
ome |l 8 PEI P17 | 35
e CY8C4247LQ1-BL483 i
33w VDOR SG'GFN F1s] 33
3ENT1 B4 32
ANT B3 3
. s
33w VDOR Ll -}
13 _
sc:frrFsiszEs:

@ Pins | U\ Analog | (& Clocks | 2 Interrupts | P System | &
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3. 31 Z5RT &SI, Clocks #T T, IMO HBYHERZTILIVYILTUORTL JAYIREI4VRIERHEET,
31. CYDWR #0997 &E

TopDesign.cysch » [AN91162.cydwr | vdbx
(#} Add Design-Wide Clock... (3 Delete Design-\Wide Clock (¥ Edit Clock...

Desired Nominal Accuracy | Tolerance Start on

Type MName Domain ey p—— %) %) Divider Reser T Source Clock
System | EXTCLK N/A 24 MHz 2 MHz 0 = 1]

System | DigSigl N/A ? MHz 2 MHz £0 = 0

System | DigSig2 N/A 2 MHz 2 MHz +0 - [1}

System | DigSig3 N/A ? MHz ? MHz +0 - 0

System | DigSigd N/A ? MHz ? MHz +0 - 0

System | TimerQ (WDT0) | MN/A ? MHz 2 MHz +0 = 32 LFCLK
System | Timerl (WDT1) | N/A ? MHz 2 MHz £0 - 3z LFCLK
System | Timer2 (WDT2) | N/A 2 MHz 2 MHz +0 -| 32768 LFCLK
System | RTC_Sel N/A ? MHz ? MHz +0 = [1} Neone
System [ILO N/A 32 kiz 32 kHz +60 - 0

System | LFCLK M/A ? MHz | 32.763 kHz +0 - 0 WCOo
System | WCO M/A 32.768 kHz | 32.763 kHz 0 = a

System | ECO N/A 24 MHz 24 MHz £0 = 0

System | HFCLK N/A 43 MHz 43 MHz £2 = 1 Direct_Sel
System | SYSCLK N/A ? MHz 42 MHz +2 = 1 HFCLK
System | Direct_Sel M/A 43 MHz 43 MHz +2 = a ™Mo
System | PLLO_Sel N/A 43 MHz 43 MHzZ £2 - a Mo
System | PLL1_Sel N/A 43 MHz 43 MHz £2 - [1} MO
Local BLE_LFCLK N/A 32.768 kHz|32.768 kHz +0 = 1] LFCLK
Local PrISM_Clock DIGITAL 500 kHz 500 kHz +2 +5 T Auto: HFCLK

5 system ‘E Directives Flash Security

4, ATADIHRCIE B 32 IZRT I GHEBHEETIES-6HIZ. IMO BEH (ERKHIOVY) #0HHREE
D 48MHz K5 12MHz [TFIFET, D IOy IR EE MR EEDFEICLT. OK #9vILET,
i CCTERELRZ CPU 0y BEBIEITNARLRDEEENICHELEEZAET, —A. L0 DRYTSILIE
EEBEDEDICRIDIOVIEBRBELELELET . T0EH HEEHEZEUIZAEASTOS IO BESE
BTV CPU /099 BiREZEEIRL TESLY,
X 32. IMO ¥0OvJE%E

Configure System Clocks -7l
ﬁl High Frequency Clocks | Low Frequency Clodss | q4b
DigtalSignal
= L]
= L]
= ()
= (=)
'y |
'r ry L 1 'r 1
i i ve i t
He He He vs
‘IMO (12 MHz) v' IMO (12 MHz) - IMO (12 MHz) -
r
HFCLK [ SYSCLK
[ Direct_Sel (MO 12 MHz) | owider
A J A J
Routsdl Foutedl Routedd Bl e % SYSCLK
| 0K | [ Cancel I

5. 33 IZRF &SI, Interrupts #T T, BLE FIYRAAHDEEIRGZOICEYLET . ShIZEY, HDELMEERE
BYRHHEMSNTE, BLE BIFICEELBVLIICHEASNET,
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X 33. CYDWR EIYAHDERTE

StartPage | AN91162.cydwr | -4b X%
Instance Mame | Pricrity / | Interrupt Number
BLE_bless_isr i} ¥ | Unknown
pins | \/\, Analog - () Clocks Interrupts System | =| Directives Flash Security 4L

5.6 7OxHrDEILLF
34 |1Z5R 9 &5(2, Build > Build AN91162 [Shift+F6] £:&IRL . 52270 IMEEILRLET,

34. 7RV HREE LR

File Edit View Project | Build | Debug Tools Window

Build AN91162 Shift+F6
Clean AMN91162
Clean and Build ANS1162

: Debug - E

- o 2 E | G

%@

Workspace 'AN91162' (1 Py

B Project ANo1162" (O}
@ TopDesign.cysch
P ANDLLEZ.cydwr
M e Handae Eilae

57 ZTASIHNMII—R/AYE T74ILDEM

HFLLWAYS TrAIL (H) E£IEY—R T74M)L (C) #FADHIMIBMT B1=61Z, K 35 [Z5RF &£5IZ. Header Files
F1=1& Source Files #H%4Y vy LT, Add > New Iltem ZBIRLET, BMTE2T774I 2A4TEBIRL. FRED
T7AIVBEAILTHE, OK VUV ILET,

35. Y—R/AYH TrAILEEBEM

|Workspace Explorer (Lproject) v # X/ lge | i cventrander

Cancel Build Ctrl+Break

Compile File Ctrl+F6
Generate Application
Generate Project Datasheet

% %
Workspace '"AN91162" (1 Projects) = D'|_u
E Project "AN91162° [CYBC424TL| | ¢ o
@' TopDesign.cysch E,
B AND1162.cydwr HIE
: 4
L] Mewltemn...

Ctrl+X Existing Item...
Ctrl+C ﬂ New Folder

58 FAYIOkI7AIL
BETODIIMIRDI7ALAHBYET
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B mainc/.h: SNSDIT7AIVEL AT LDOREBRAUNELTEIET S main E#EEAFET ., i BLE 28T
SRTLENHIEL, BLE ARUFDIIED =612 main B EELMICEURHLET,

m  BLEProcess.c/.h: TNoDIT7AILIE BLE A RUrDIA—)L/INYIEMRIEL, GATT T—4~R—XTMH RGB LED
FYTVR)ATAVIDEEEFH T EIEBDERZEAFT S

B ledc/.h: SNSDT7AIIE.RGB LED DB EBEEEZRTTH-ONDIAVR—R U ELEBTIEHDEEE
EHET,

59 I7—LIIF7DERTE
ATOSIHRDT7—LYIITIZUTOTOEREMELES,

. OVR—RUMEDEEL T, BIVAHEEICLET .

m  BLE BItEOEHEER, EEAAIATUREED BLE RZy7IZ&YEBENt= BLE ARV FEMBLET,
B GATT 94T BHLWEDT—42%%{E9 5L . RGB LED TZDEERTLET,
ATODIIMERD BLE API Z#{ERLET .

API B8

BLE AV R—#BAEL. BLE RV IDSEBINF-A AU LD A AU
CyBle_Start(CYBLE_CALLBACK_T) NURSELTOBREEERLET . COBBDSIBTANU NUFSEHED
ARTY,

BLE R#vH &7 T r—2av DD BLE ARV EMEBLET , ChiT
CyBle_ProcessEvents(void) main B TERMICEVHETHELHYET , COBEBUXSIEA
HYFEE A,

BLE OV R—RU b THEybEnT-[EkE (& 3 [CFEik 9 5{E) T.BLER)Tx
CyBle_GappStartAdvertisement(uint8) I TRNBARXERIELET, BIBIET RN/ XZ B E LR HRR L
ELTEELET.

GATT V54T TINAANEEAHERERIETHE. GATT US4 T Uk
CyBle_GattsWriteRsp(CYBLE_CONN_HANDLE_T) | T/ RICEEFAHDIEEEEELFET . COBEMDIIHKITIEHT/ \VRIL
_6_9'_0

CyBIe GattsWriteAttributeVaIue( 7_;_9“-575\‘ GATT 935472k 5:/(4ZI:J:9'C§;%},*H:”¢%>JZ5IZ~ BHED
CYBLE GATT HANDLE VALUE PAIR T* T—HE (FvIIRIRAT1vIRE) «BHFLET, COBBIL. BIEshd

i ; T—REAHIEHEAT 2. TV BNV BLUT5T%E
uint16, CYBLE_CONN_HANDLE_T *, uint8) ZIET B 4ODEIHAHYET,

59.1 RYODEH
BAYE T7AIIEO— R CHERASNAERTINEESHET . K I7MILDIIOEUTIZRLETS,

main.h
#define TRUE 0x01
fdefine FALSE 0x00

BLEProcess.h

/* RGB LED Characteristic data length*/

#define RGB_CHAR DATA LEN 4
led.h

/* LED Color and status related Macros */

#define RGB LED MAX VAL 0xFF
#define RGB LED OFF 0xFF
#define RGB_LED ON 0x00

/* Index values in array where respective color coordinates
* are saved */
#define RED_INDEX 0x00
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#define GREEN_INDEX 0x01
#define BLUE_INDEX 0x02
#define INTENSITY_INDEX 0x03

59.2 YARTLOMAEIE

5.9.3

T7—AL9IIF7 AV I4FX1L—ar TORVDATYTIEV AT LOIAVR—R 2L T 52T OB,
main.c IZA>f=%. AP HEEINFET, PSoC Creator 74 FoDERIIZEHS Workspace Explorer 42 Fo®
main.c 2 Ty O L THREE T, ROBEHEZE main.c ITEBMLET,

void InitializeSystem(void)

{
/* Enable Global Interrupt Mask */
CyGlobalIntEnable;

/* Start BLE stack and register the event callback function. */
CyBle Start (GeneralEventHandler);

/* Start PrISM modules for LED control */
PrISM 1 Start();
PrISM 2 Start();

/* Switch off the RGB LEDs through PrISM modules */
PrISM 1 WritePulseO (RGB LED OFF);
PrISM 1 WritePulsel (RGB LED OFF);
PrISM 2 WritePulseO (RGB LED OFF);

/* Set Drive modes of the output pins to Strong */
RED_SetDriveMode (RED DM STRONG) ;

GREEN SetDriveMode (GREEN DM STRONG) ;

BLUE SetDriveMode (BLUE DM STRONG) ;

ARV NURSDO B

HmOAVR—R U FDREIERAY, BLE AVR—ARUMIAVR—R U MERIAT EEITARUS a— )Ly IREB O &
EHBELLFET ., COBESIE BLE ARVNEARET Z-OIZRVHENET , BLE ARUMIRSYY Ui ED—REHIA
ARV, BEUER. I, 2E2AAATURLEED GAP/GATT BTHDARUNEEHRET , — AU NURSEHIT
Y7L FOP YD BLEProcess.c TEZESNFET , TOEMIIBH D I7 A ILET =T main.c IHERATEET . R1VTF
XIZEFNDAIRUADHRBAIEE 5 Z5BLTESWD, UTISRIEMEETE. TLENLDS—RIEETT, RO T.
BARVNENIEST D -0Ic0—REEBMLET,

void GeneralEventHandler (uint32 event, void * eventParam)

{
/* Structure to store data written by Client */
CYBLE GATTS WRITE REQ PARAM T *wrReqParam;

/* 'RGBledData[]' is an array to store 4 bytes of RGB LED data*/
uint8 RGBledData [RGB CHAR DATA LEN];

switch (event)

case CYBLE EVT STACK ON:
/* This event is generated when BLE stack is ON */

break;

case CYBLE EVT GAP DEVICE DISCONNECTED:
/* This event is generated at GAP disconnection. */
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break;
case CYBLE EVT GATTS WRITE REQ:
/* This event is generated when the connected Central */
/* device sends a Write request. */
/* The parameter ‘eventParam’ contains the data written */
break;
default:
break;
}
}
NBEDARNURE, BLE EREHILTELLIIT IV —2a  TREBEINZERMNEARUINTT  SNHEDA AU ME
# 5 CTHBASNFET BLE OV R—RU MKV ERTED MDA XML, BLE_Stack.h 777 /LADICYBLE_EVENT_T1
enum TSN ET,
£ 5.BLEA/RU+
ARV E ARV OEREA ARV NLE
CyBle_Start()ZMFUHLT=#%. BLE R2y2A | BLE RAyIHFUIzhDe, FRIAEAX
CYBLE_EVI_STACK_ON EBCHBMIESnES, ERIELES.
CYBLE_EVT_GAPP_ADVERTISEME | . - oo . - EHEBEBENE—FICTASD., FIETREN
NT_START STOP RUTZIN TENSAZEMMA BILLET | o mmL T
CYBLE_EVT_GAP_DEVICE_DISCO | RUZIFI)L TNRAREEVISIL TNRARED | BBEEBAE—FIZTASZD . FzETEN
NNECTED BLE (I UIMiENET, AL XEBEELET .
RYTISIL FNRAREEUINSIL FRALRED | ERNFLORREREHLET .
CYBLE_EVT_GATT_CONNECT_IND A ]
- = - - BRI hEL, ATOCHMCIRRERLER A,
CrBLE_EVT_GATTDISCONNECT_ | bo k5L F 18 ( REDBIBEEIFShEL:, | GATT F—A~—ZDEEU£YMLET
GATT 9547 b TINA AL DEEAH GATT V547U S ESNf-T—4%
CYBLE_EVI_GATTS WRITE_REQ | gy mstigansLr, LT, BEABGEERELET.
5.9.4 TENSA4 XD

ARKTOCTHRE GAP RYTTS)LELT.GAP UM TNARIZEETAEOIZFRNIA X EHBETIREN
HBYUET, TRINFAXERIRT 2ARUNE 2 DHBYET . UTDARULT—RARU L a—)L/\yIBE#IZZ YT %a—F

EANET,

B DRATLIZERMSEASN, BLE R2YIHF 2 DEE (CYBLE_EVT_STACK_ON A Rh)

case CYBLE EVT STACK ON:
/* BLE stack is on.

Start BLE advertisement */

CyBle GappStartAdvertisement (CYBLE ADVERTISING FAST);

break;

B BRI FNAREDEGEN YIS =&E (CYBLE_EVT_GAP_DEVICE_DISCONNECTED A/ RR)

case CYBLE EVT GAP DEVICE DISCONNECTED:

/* This event is generated at GAP disconnection.

*/

/* Restart advertisement */
CyBle GappStartAdvertisement (CYBLE ADVERTISING FAST);

break;
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5.9.5 ARBL H—FRXOBMENVFIL

BLE JBIETIX. GATT 4547 hE GATT H—N—ZBENURIILZFERAL. BEDT—42 (W—EX F¥594R
TAVD TARDYTREE) IZFOEALET, COBHNVRILIE, EEAEIIhE%R., BEE—EMIZHERNT S 16
EvtDIETY,

BLE QY R—RUMIEBMEINFZHREL H—EXRBLUFYI IRV RT4uIZHLTIE N\UFILOEFIVR—R2 M
KYERSh, £8ENt=774J)L BLE_custom.h A T#define ELTRD2IFONET . ATOP Y MIEMENE- BLE
HRAL H—E R (RGB LED) TR LTIk, £RESNz/\URILIEK 36 [TRENET,

36. RS L H—ERADEMENVRILOT—2EE

[E14#) Custom
B4 EHE

Generic Access

¢ Device Name

Appearance

Peripheral Prefemed Connection Parameters

neric Attribute

Service Changed

D Client Characteristic Corfiguration

RGE LED #define CYBLE RGB_LED SERVICE HANDLE  (0x000Cu
5(C) RGE LED Contral [ == idefine CYBLE RGE LED RGS LED CONTROL CHAR HANDLE  (0x000Ew)
(D) Characteristic User Description #define CYBLE RGB_LED RGB_LED CONTRCL_CHARACTERISTIC_USER_DESCRIPTION DESC_HANDLE  (0x000Fu

RGB LED H#—E X% OX000E {EQBHENVFILEFERALT. ALFvII2VRTAV I T 25AHLEEZRAHD
WAEYR—LLET,

5.9.6 WEAAEROLE
RGB LED F¥394YRT497IZLTIL, GATT 95A4F7UME 4 NAbDT—ADEZAHEREEELEFT . D
T—H2F, — AUk a—JL/AYHEEED CYBLE_EVT_GATTS WRITE_REQ /AU D—ERELTREShFET ., 2E
LIz=T—2DEMH/NUFILIE RGB LED Hl#HIF 372U RTAvIDBHENVRILELESNET , ChODEN—BTBL.
LT OBENRITINET,

1. ANArOT—ED SN, BFHIITHEMESNET,
2. HIRLEDLED BZEHY 5=-5HIZ. RGB LED E#FA% (UpdateRGBLED) AIEUHENET,

3. HNEGATT T—AR—RXDEZEHFT 51OIZ. RGB HlHF¥> 2R Ty U EHEH
(UpdateRGBcharacteristic) AFEUSHEINET .

4. BM/NUKRILA RGB LED Control ¥¥Z372)RAT4v7E—BTENESIHERDLT . T2 ESAITLE
ISATUNIBRT =012, EEAHISEIEL. BLE B% CyBle_GattsWriteRsp TS A7k T/INARIZ
EESNFES,

CYBLE_EVT_GATTS_WRITE_REQ A RUMZILTOa—FZEAN TS,

case CYBLE EVT GATTS WRITE REQ:
/* Extract the Write data sent by Client */
wrRegParam = (CYBLE GATTS WRITE REQ PARAM T *) eventParam;

/* If the attribute handle of the characteristic written to
* is equal to that of RGB LED characteristic, then extract
* the RGB LED data */

if (CYBLE RGB LED RGB LED CONTROL CHAR HANDLE ==

wrRegParam->handleValPair.attrHandle)

{

/* Store RGB LED data in local array */
RGBledData[RED_INDEX] =
wrRegParam->handleValPair.value.val [RED INDEX];
RGBledData[GREEN INDEX] =
wrRegParam->handleValPair.value.val [GREEN INDEX];
RGBledData [BLUE INDEX] =
wrRegParam->handleValPair.value.val [BLUE INDEX];
RGBledData [INTENSITY INDEX] =
wrRegParam->handleValPair.value.val [INTENSITY INDEX];
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/* Update the PrISM component density value to represent color */
UpdateRGBLED (RGBledData, sizeof (RGBledData)) ;

/* Update the GATT DB for RGB LED read characteristics*/
UpdateRGBcharacteristic (RGBledData,

sizeof (RGBledData),

CYBLE RGB LED RGB LED CONTROL CHAR HANDLE) ;

/* Send the response to the write request received. */
CyBle GattsWriteRsp(cyBle connHandle);
break;

UpdateRGBLED BE#kid. 2{ELT= 4 /NAME (FF. #%. F. 18E) ZEAL TR RGB LED DEEZHELET . TEZDEZE
BBHIZ PrISM OV R—R DB EBEEEHFLET UTO (BEETOSIMD led.c I7MILTEERSNT:) Bz
TOC ORI AN TS,

void UpdateRGBLED (uint8* ledData, uint8 len)
{
/* Local variables to store calculated color components */
uint8 calc_red;
uint8 calc_green;
uint8 calc blue;

/* Check if the array has length equal to expected length for

* RGB LED data */

if (len == RGB_CHAR DATA LEN)

{
/* True color to be displayed is calculated on basis of color
* and intensity value received */

calc red = (uint8)

(((uint16)ledData [RED INDEX]*ledData[INTENSITY INDEX])/RGB LED MAX VAL);
calc green = (uint8)

(((uint16) ledData [GREEN INDEX]*ledData[INTENSITY INDEX])/RGB_LED MAX VAL);

[ —
calc _blue = (uint8)
(((uint16)ledData[BLUE INDEX]*ledData[INTENSITY INDEX])/RGB LED MAX VAL);

/* Update the density value of the PrISM module */
PrISM 1 WritePulse(O(RGB_LED MAX VAL - calc_red);
PrISM 1 WritePulsel (RGB LED MAX VAL - calc_green);
PrISM 2 WritePulse(O(RGB _LED MAX VAL - calc blue);

LED %R ET SE.GATT T—42~_R—X[F RGB LED FvS5U8YRTAVITEHINDIBEARHYET , T,
IIAT UMD HEAHLEREEELIZEEZICRFTD RGB BZZ (TS L5252 TT , UpdateRGBcharacteristic
BE%lL RGB LED BHIHANBHEEZEHLET . UTDH (BETOP UMD BLEProcess.c 77/ /L TEZRSNTZ)
BHETOC IR AN TS,
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void UpdateRGBcharacteristic (uint8* ledData, uint8 len, uintl6é attrHandle)
{

/* 'rgbHandle' stores RGB control data parameters */

CYBLE GATT HANDLE VALUE PAIR T rgbHandle;

/* Update RGB control handle with new values */
rgbHandle.attrHandle = attrHandle;
rgbHandle.value.val = ledData;
rgbHandle.value.len = len;

/* Update the RGB LED attribute value. This will allow
* Client device to read the existing color values over
* RGB LED characteristic */
CyBle GattsWriteAttributeValue (&rgbHandle,
FALSE,
&cyBle connHandle,
CYBLE _GATT DB PEER INITIATED) ;

5.9.7 BLE Y1t
TNAREEINSIL TRARDLUEEINIzEE . ROFBHEHFEILSNDHIZ RGB LED & GATT T—4AR—RI[LUt vk
TEDLENBYET, — B4k a—IL/A\yHEED CYBLE_EVT_GATT_DISCONNECT_IND A RUMIXROI—FK
AZRYMB KUV TRN\2A XFIE APIFEUHE LE AN TS,

case CYBLE EVT GAP DEVICE DISCONNECTED:
/* This event is generated at GAP disconnection. */

/* Reset the color values*/

RGBledData [RED INDEX] = FALSE;
RGBledData [GREEN INDEX] = FALSE;
RGBledData [BLUE INDEX] = FALSE;
RGBledData [INTENSITY INDEX] = FALSE;

/* Switch off LEDs */
UpdateRGBLED (RGBledData, sizeof (RGBledData));

/* Register the new color in GATT DB*/
UpdateRGBcharacteristic (RGBledData,
sizeof (RGBledData),

CYBLE_RGB_LED RGB LED CONTROI,_CHAR HANDLE) ;
/* Restart advertisement */

CyBle GappStartAdvertisement (CYBLE ADVERTISING FAST);
break;

5.9.8 main A%

—fBARUES a—IL\YIBEBMTET LR, Oz oDaVR—R UM EHIEL . BLE AR REALIEY 571-8IZ main
BAMELERLET ., LTIZRT LS main.c ROEESE main s ELET,

int main ()

{

/* Start the components */
InitializeSystem();

for(;;)

{

/* Process BLE Events. This generates events in the callback function */
CyBle ProcessEvents();

}

}
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BLE 4N FIEZIZMEF Z/-45/=, CyBle_ProcessEvents() [£% BLE E#EIROEI4<EL 1 B, BRI
HUHITHENHYET,

REEIT7—LIITITOVWTREETOC IS RL TS,

510 EILRBXUTOTIA

1. 37 IZRT K. T7—LozT7H#EIINREQVIRAILT B1=8I1Z. Build > Build AN91162 %:EIRLET,
TACIIMEIIS—RELELLTELRENET,

X 37. APz OMEE LR

File Edit View Project | Build | Debug Tools Window |
Debug - _ Gt BuildANOII62  ShifteF6 ||
Clean AMO1162 E
Clean and Build AN31162 E

|W0lkspace Explorer (1 project) =

%—E! = Cancel Build Ctrl+Brea 3
& Workspace 'ANS1162" (1 Pr 2
(P3| Project "AN91162" [CY S

{&]' TopDesign.cysch .‘g Generate Application
=| Generate Project Datasheet

P Haadar Filar

2. BLE Pioneer A—XAR—KIZ PSoC 4 BLE EVa1—/L (FRBEDED1—)L) #ELIAH. ZDH%.USB ZE£5—T )L
A-miniB 24 F&#HERALT PC IZxyhEERLET (K 38 #BBLTZEL), PC TD USB T=aAL—33v%E
ETIEFET,

X 38. USB 4 —J /LT PC TR

CYBCKIT-04Z-BLE PIONEER BASEBOARD

3. Debug > Program ##EIRLFET (B 39 2SEL TSN, PC ITEHKELTLSDIE 1 2OHFDF VR THIIL.
TRYSIVTABEMICEBLET . BHOFVLTHNIX. PSoC Creator (FEDFVRETOT S LT EMENS
BIRERDFET S

39. PSoC 4 BLE T/A\(R%&7O5 S5 L

File Edit View Project Build | Debug | Tools Window Help
Debug okl Windows vk
T ] % Program Ctrl+F5
Workspace Explorer % Select Debug Target... 3
iy #% Debug Fs
[E]] Workspace 'ANG1162 (1 Projects) | 3% Debug without Programming  Alt+F5
EER| Project "AN91162' [CYSC424 | Attach to Running Target..
i|&]' TopDesign.cysch
P AN91162.cydwr J& Toggle Breakpoint )
EHED Header Files New Breakpoint »
L@ mainh ..
E1ES Source Files =
i i.[c) BLEProcess.c 3| Ena
“ole] maine T~

Ja45S53049 MNET L=, BLE Pioneer Kit [E 7K /N84 XZ&MBLET,
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5.11 CySmart ®/81JL PTYIZKBTAF

1. BLE XD #EFEEET CySmart /NI 7RSS
vO—RLETF,iI0S T/31 X (iPhone 4S., E£1z[EZFh L
[%) DIZE. App Store Mo F7TUESA DU A—KRLET,
Android T/34 X (Android 4.3, =[x F N LUE) O
54 . Play Store A7 FUEAIUA—KRLET,

2. EFBETTIVERBMLET, B 40 [TRT
K312, EHEEED Bluetooth AAEZNZHEST
WiEWNMEE ., 77 IEa—4H—IZ Bluetooth M
AEEROFET,

F: ZORYY—=223vkE Android [T D
CySmart 77 DE®E TY ., i0S @A TO
CySmart 7 FVICIEEFDEVHIHYET,

40. % E 5T Bluetooth 28 31E

An app wants to turn on Bluetooth.
DENY  ALLOW

3. Bluetooth BNEILESNI=E. TNAIRADEME
NRREINFET, TARIZRTATFLT, PSoC
4 ® BLE hRAL H$—ER FOvzHrICY
Custom BLEJ&HIZ, f4ED BLE T/A( X%
YRRPYILET (H 41 #BBLTEEWY),

41. YRrENT= BLE T/A( R

= 0 ¥4 L1250

= BLE Devices <5 = Q

Pull down to refresh...

CY Custom BLE RSSI:

00:A0:50:04:20:0A -45  dBm

4. CY Custom BLE T/A/RZEEIRLET , EHDOFIEN
FBEL. TS ADERINET RSN TN
HIETBTAT7AIL/ H—ERADR—CHAEREIZRT
ShET (K 42 2SBBLTESLY),

42. Y—ER R—D

& 0 W4 L1250

= Services < [

RGB LED Service
I RGB LED |

5. RGB LED FAaOVKNRTRINBWEGEE. EFELHIC
RAJATLET . RGB LED ZAaVvNRERESNDE, FD
TAAVEERLETS,

6. RGB LED GUI BIETIZ. 818 (K 43 #3 ML T
EZEW) ER.F.FOBEISOEEZHEL. V=7
RASAE—ITBEEFMLET . RS F—TIEEZE
LIFTREERXTAL4TL T, BLE Pioneer Kit ® RGB
LED ITtybEnti=ZDBEEHERLET,

43. RGB LED & D%l
30940125
< B ]

€

Red 0x00
Green 0x32
Blue Oxff
Intensity Oxc1

7. FNRAREYE T30 TN RBRER—SHART
INBET. 7TUTDH Back REv x4y TLET,
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5.12 CySmart Central Emulation Tool IZ&5T Ak

CySmart Central Emulation Tool [&. BLE F>4')LERIZ, BLE GATT 9547k TINAREIZaL—MFET, ZhIC
&Y, 21— —([FEED BLE TS RIZERKL. TNIRAOBEHEZREL. BHEFZELTRYIIIIL TINARET 2%
BIETEE T, www.cypress.com/cysmart 5 & F AR D CySmart Central Emulation Tool #4 »>BO—FKkL.
www.cypress.com/CY8CKIT-042-BLE M5 BLE RUT IO RFTDI7—LITT HEX T7AILEF 0 O—FLTEELY,

#: CySmart Central Emulation Tool [ZE7E Windows PC D& I3t L TULVET,
CySmart Central Emulation Tool Z{EFALTTAY T IMET AT B1=HI2, LT OFIEIZHE> TS,
1. BLEFVYILZE PCICHEMLET  USBI =oAL —SavERTIEFET,

2. CySmartV—/LE#E)F 51=6IZ. Start > All Programs > Cypress > CySmart </1—232> > CySmart </1—2
3EI)VILES,

3. 44 |TRY &KIZ, CySmart £ h5J)L T2al— 3> W—)L T, Supported targets JRArM5 Cypress BLE
Dongle Z:#3RL T, Connect #9JvILET,

F:BLE RS LAWY RNy TENEWNMES . BLE VS L TO Yt yk RE2U LT Refresh 29 wo2 LTS,
44, BLE Fo 5 )L 8—4 9 %ER

Select BLE Dongle Target @
[E-Supported targets Details
Cypress BLE Dongle (COM58) Manufacturer: Cypress Semiconductor
Unsupported targets Product: Cypress BLE Dongle
Firmware version: 1.1.017

Hardware version:  1.0.0.0
Description:

Cypress BLE dongle

[ show all -

Refresh I Connect ” Close ]

4. BLE FyZILhEIRENT=#%.BLE RYITISIL TNARADAXZ YU EBIRTB-HIZ. K 45 ITRT LI, EEIC
5 Start Scan 9 vILEY,

45. CySmart Central Emulation Tool TH R ¥ %BitA

& CySmartll
File Tocls Help
‘ Select Dongle ®g Configure Master Settings 8 Manage PSMs Disconnect

Master

Discovered devices

Start Scan Connect Add to Whitelist Update Firmware

# Device Bluetooth Address Address Type RS5I Advertisement Type Connected
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5. 46 IZ5R T &SIZ. CY Custom BLE F/3\f RE&IRLT. Connect 9w oLET,
46. BLE_Custom 7751 RIZHEf%

File Tools Help

a. Select Dongle % Configure Master Settings 5§ Manage PSMs 6Qisc0nnect

Master

Discovereddevices

QS;op Scan E Add to Whitelist n Update Firmware

# Device

Bluetooth Address  Address Type RSSI Advertisement Type

Connected
1 CY Custom BLE DO0:AD:50:15:07:21 Public

-13dBm Connectable undirected

FINAADEF SN =%, B 47 IZ5R 9 &5IZ, CySmart Central Emulation Tool T Master 27 DRI, E#HxD
TIARADBTE TN =H LW THEEET,

X 47 [Z5RF &3, CySmart *Y—JL T CY Custom BLE T/AA AN Y R—+FTEBIHEDRWLEHEZERIRT 518
|Z. Discover All Attributes #2{RLET,

47 $RTORMZERVEDES

File Tools Help

ﬂ' Select Dongle % Configure Master Settings %€ Manage PSMs ﬂ Disconnect
C Custom BLE [00:A0:50:15:07:21] I

I@ Discover All Attributes

| @ Pair | [[J Enable All Notifications View:

Handle Juib UJUID Descrption  Value Properties

BHEODIVRERYO—)LF UL, RGB LED hRALFvS5921)XT4v% (UUID 0003CBB1-0000-1000-8000-

00805F9B0131) #%4') oL FET , CySmart V4o DHEEID Attribute Details 2T R REIND LT, CDFv5Y
BYRTA9FHRAHLEEEAADAHEYR—ILET,

48 [ZTRT LSz, BFEDREEZHAHT=HIZ. Read Value #4Y)v4LET, Value 74— ILKRIZ 4 NAMEME
RENFET,
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48. RGB LED ARALFXNSHBYRT4YY

Master | CY Custom BLE [00:A0:50-15:07:21] |

Mtributes Attribute Details ‘ Send Commands
0 Discover All Attributes ‘,. Pair Enable All Motifications View: m E = | Hande: 000E
Handle uuiD UUID Description Walue i uuiD: (D003CEEB1000010002800000805F3B0131
: - 0003 i{kZADD ‘ Device Name i LU Deserption:
0 Value:
[ Charactenistic Declaration: Appearance
E 00004 2803 Characteristic Declaration 02:05:00:01:2A il i
- 0005 | Bx2AD1 Appearance -
=- Cihamc(enmc Declaration: Peripheral Prefemed Connection Parameters n
= (20006 22203 Charactenstic Declaration 02:07:00:04:2A
= D07 | Bx2AD4 Peripheral Prefemed Connection Parameters Propetizs Enabled Il
[=}- Primary Service Declaration: Generic Attribute Broadcast
E| <0008 2800 Primary Service Declaration 01:18 (Generic Attribute) Read
E Characteristic Declaration: Service Changed Write without response
-G0S | 2803 Characteistic Declaration 22.0A00:05:2A = {wite £
- (eDDDA | Be2AD5 Service Changed Notify
- [ 0D0B | 2502 Client Characteristic Corfiguration Indicate
E}- Primary Service Declaration Authenticated signed writes
E| Q<000C 2300 Primary Service Declaration 31:01:9B:5F:80:00:00:80: Extended properties =
E Charactenstic Declaration
B (<0000 (2803 Characteristic Declaration 0A:0E:00:31:01:38:5F.80
0D0E 00D03CBBE100001000800000805F3B0131 \\
- [ 0D0F | (2901 Characteristic Lser Description <
« | ] ] b
Attributes | L2CAP Channels |

7. 49 [Z5RF K512, Value Z4—ILRT®D 4 S/ MEIZ 0 LS DIEZFEZIAA T, FHILWBIEZZIET H=-HIZ Write

E]

Value 29y ILEY . 4 NAMEDTH—2yMIFK & F EETHY, &/IMEIXTOIT, RKIERKIFFITT,
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B 49. hDRBLF v SV ATV IZH LW REZEESAT

Attribute Details | Send Commands

Handle: e 00DE

uuiD: 0003CEBE100001000800000805F5B0131
UUID Description:

Value:

:

A

Read Valus '] I Write ‘u"aluel']

Properties Enabled it

Broadcast

Read

Write without response

Wiite
MNotify
Indicate

a
m

Autherticated signed writes

1

BExtended properties

i 4 NA+ T—EEEELTHE T HBEHEL TS,

RGB T—% HEShi-&
00:00:00:00 &L
FF:00:00:FF e
00:FF:00:FF BE
00:00:FF:FF 58
FF:00:FF:22 %E. BEE
FF:FF:00:55 HE, FEE

8. 50 12579 &SIZ. BLE Pioneer Kit ® RGB LED ®#HLWWVE B LUV EEZHRELES,
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¥ 50. BLE Pioneer Kit T RGB LED #l{#

por B e
s-( - Val
»R56 L‘\MW}LL AT

S0

CYBCKIT-042-OLE PIONEER BASEBOARD

9. 51 125RF KSIZ, TINA REYET 5182, Disconnect 9 vILET,
51. T/3 R& LM

‘-' CySmart11
File Tools Help

' Select Dongle g Configure Master Settings “$& Manage PSMs ﬁgisconnect

Master | C Custom BLE [00:AD:50:15:07:21] |
Mtributes

(® Discover Al Attributes | Pair Enable All Notifications [E) Disable All Notifications

Handle b UUID Description

‘... (D003 i{erﬁ.DD i Device Name
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6 F&H

RK7T)5—3> /—ME.BLE aViR—RUMEERALT PSoc 4 BLE 7Oz HMIHRSL BLE H—ERZEEML.
Y—ERFHRTEL.BLE GATT 9547k TNAREDT—ERAH L EEAHERITTEFIEEHRBALELz, AET
SEALI=A%E. BFSNhD PSoc 4 BLE 7OCIHMADM BLE ARAL H—ERDWAEDIEEEWI S50 HEEEIC
IR TEET,

7 BAEIEER

® AN91267 - Getting Started with PSoC 4 BLE

®  AN91184 - PSoC 4 BLE Designing BLE Applications
m  CYBCKIT-042-BLE Pioneer Kit

m BLE HRER—IL

m  iOS MI+ CySmart 771

®  Android &+ CySmart 7 7

EEHIZDLT
K4: Rohit Kumar
i V=7 7IVr—ay TVU=T
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A %
Al BHIOZEE

FSUR)ATFAIIDNLDNEEAABLIVHRAHLICMA T, —RICERSNSBMBOEELT7I/ERITRUTY, BH%
ERT L. GATT H—N\—I& GATT U547 bDBGEL TR—I2 T §2ELGL GATT 954 T UMIFLWLWT—42%
#IETEET,

BHEYR—,TEEFYSU5RTv7IZ1%. Client Characteristic Configuration Descriptor (CCCD) &0\5 B8 &
FAROI)TEANHYET, 20 CCCD IZEZRALTET. GATT 4547 ME GATT H—N\—TOBRHMEBEHE-(T
|HMLET, GATT 954 T 0D GATT H—/N\—TOBEMEFHIZTHET., GATT Y—N\—[LBHMENLTT—5%
REIETRIENATEER AL

ARBLFXY SRV ATAVI~DBHAT Y REHAIL, GATT 954 T TNARIZT—EEFEETHHIC. Thiod
FIBITHESTZE HREYR— N HI5ALRBOFIREERATEET .

1. BLE aviR—ob0arIqsFalb—ay D40FI T BESERNENEFVIV2IRTAvIERRLET
52 [Z5RT &3IZ. Notify Fzvy Ry X%EERLET, Client Characteristic Configuration Descriptor (& BE)#1Z
BHEDURL (FXITRVAT4vIDTF) ISEBMINES, OK #5)vILET,

52. AVR—R U TOBMT7 I RERIR

Configure 'BLE' @
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‘%Add Descriptor = X E-d- Characteristic: Custom Characteristic
S [
i s 3 = UUID: 00DC0000-0000-1000-8000-00805F9B34FB 128bit -
E|P Custom
=& Server GE'? x
@ Generic .Access Name Type |Length Value -
¢ Device Name :
! Appearance 1= Fields
) Peripheral Frefemed Connection| | - New field |u|ntE |Z|1 |
- ) Genenc Attribute EJ Properties
PEO Servlce Changed
4D Client Characteristic Corfigu Broadcast 0
2-8) Custom Service - Read a
=H}.C} Custom Characteristic - WWirite (=]} L
D) Custom Descriptor . 3
4D} Client Characteristic Corfigu ~ itelrfithoutResponse ]
o I
- |ndicate ]
CCCD is added automatically - SignedWirite ]
whel:l"ll Ndotlfyflndlcate is - ReliableWrite B
enable ~\nitableAuiliaries ]
[+ Permissi S
Il ] b

= Co I mm [ o

2. GATT H—N\—TOBMEAMIZT BF=6HIZ. GATT 4547 rIE 0x0001 {EH CCCD IZEZZFAHET,
[CYBLE_EVT GATTS WRITE_REQJARVEARFEET DL, LITEIToTESLY,

a. CCCDDEMNRILDEEAHBERTHINEFIVILET,

b. Z5THBAGEE. ZELEEICIIRTEE 2 EvbDELLD 1 EvhETAtEyvrEh, thDEYRETRTEYE
SNTULVELAEFIVILET, CNOHDE Yk E CCCD TOEZAAERD—EELTEIETZIH—DETT,

c. FI3THBIGAE.CCCDIEH GATT H—/N—IH#EHLET,
d. CCCD QOEZFAHFMNEFICETLENEIMZK->T, EERAAREFLIEIS—HEEISATUMIEELET,
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case CYBLE EVT GATTS WRITE REQ:
wrRegParam = (CYBLE GATTS WRITE REQ PARAM T *) eventParam;

/* Check if the returned handle is matching to CCCD attribute */
if (CYBLE CUSTOM CLIENT CHARACTERISTIC CONFIGURATION DESC HANDLE ==
wrRegParam->handleValPair.attrHandle)
{
/* Only the first and second lowest significant bit can be
* set when writing on CCCD. If any other bit is set, then
* send error code */
if (FALSE ==
(wrRegParam->handleValPair.value.val
[CYBLE CUSTOM CLIENT CHARACTERISTIC CONFIGURATION DESC INDEX] &
(~CCCD_VALID BIT MASK)))
{
/* Set flag for application to know status of notifications.
* Only one byte is read as it contains the set value. */
startNotification =
wrRegParam->handleValPair.value.val
[CYBLE CUSTOM CLIENT CHARACTERISTIC CONFIGURATION DESC INDEX];

/* Update GATT DB with latest CCCD value */
CyBle GattsWriteAttributeValue (&wrRegqParam->handleValPair,
FALSE,
&cyBle connHandle,
CYBLE GATT DB PEER INITIATED);

else

/* Send error response for Invalid PDU against Write
* request */
CYBLE GATTS_ERR PARAM T err param;

err_param.opcode = CYBLE GATT WRITE REQ;
err param.attrHandle = wrRegParam->handleValPair.attrHandle;
err param.errorCode = ERR INVALID PDU;

/* Send Error Response */
(void)CyBle GattsErrorRsp(cyBle connHandle, &err param);

/* Return to main loop */
return;

}

/* Send response to the Write request */
CyBle GattsWriteRsp (connectionHandle) ;
break;

IBLE Core specification, Vol 3, Part F, section 3.4.11(2&% &, T5— 2—KRTERR_INVALID_PDU D {E(E 0x04 TY,
FFI)r—ay a—KRIZUTOESIZEELET,

/*****************GATT Error code*******************/

#define ERR INVALID PDU 0x04
#define CCCD_VALID BIT MASK 0x03
#define NOTIFY BIT MASK 0x01

3. A2 FIV5—2av Tk, T—ENMERAIEEIZEY GATT 9547 o BAAE N> TS EZIELD T,
BRICKYT—RERETEET,
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/* 'notificationHandle' is handle to store notification data parameters */
CYBLE GATTS HANDLE VALUE NTF T notificationHandle;

/* Check if the notification bit is set or not */

if (startNotification & NOTIFY BIT MASK)

{
/* Update Notification handle with new data*/
notificationHandle.attrHandle = CYBLE CUSTOM CHAR HANDLE;
notificationHandle.value.val = &data;
notificationHandle.value.len = datalLength;

/* Report data to BLE component for sending data by notifications*/
CyBle GattsNotification (connectionHandle, &notificationHandle);

4. HhRBL FOT74I)LT BLE EHMEERET LY T TAD Y& CYSCKIT-042-BLE Pioneer Kit @
CapSense_Proximity £f=I& CapSense_Slider_and_LED ®7OY S BLTLEELY,
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