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2.1 PSoC Creator

PSoC Creator &—/M 3T Windows Eﬁ%%éﬂéﬁkﬁﬁﬂ 5 (IDE) . il & LAZE PSoC 4 BLE 5 PRoC BLE #f}th
[RI st e A AR [ 4 22 48, w14 1 fron, 81t PSoC Creator, #80] LAHEAT DA N #1E

1.

B A PR HE I B W TAEX A, DA T4 3. A E LR S A
MR R G Vet . 4, WAL 100 AR .
PR T4 1 S [ AT PSoC Al 5. TEHEHMGEIEFM.

K 1. PSoC Creator 1 J& FF & 4y N\ I50FN 25 44

Lasawas o e caln Sodiiy
rispoce rplore O peyecs) SAX | topoesoncrsch - ¢ b x  Companent Caabog 043 companeris)

Drag and Drop

COTEETS

Configure Components

lop Firmware

UK YPRESS
Ttesncan mane i Bluetooth Low Energy (BLE)
L 20

BLE_1
Features BLE

3 Bluetooth’

SAART

Genin trough mhative GUI Custom Profe &
® Securty Manager features
Paifing methods: Just works, Passkey Entry, Out of Band
M) d data signing

2.2 PSoC Creator #8h
17 PSoC Creator 271, LA F#FE%e3 PSoC Creator (iR HiiA . #R)5, A5 PSoC Creator, F£5Mi2] T 451

PUEAITIEFS: K Ri%FE Help >Documentation > Quick Start Guide. AF&FF#E{t T IF &K PSoC Creator 1 H 1]
HEARHIR

FBREAERRITE : K%L File > Open > Example projects. XE57R455 H @R 7wt & X {# F PSoC
Creator 201} .

AITHF: #Kiki%$E File > New > Project > PSoC 4 Starter Designs. X% AT i /Ex 7 PSoC 4 BLE H4%
HHRE,

RYBHEIRT: KRk Help > System Reference > System Reference Guide. i%iEFg41H & T PSoC
Creator I2L 1 RAE T AE

EEBIEFM. AR AL, RSEERE “Open Datasheet” . i#14 PSoC 4 BLE 444 1I4EF MM T, LA
SREL PSoC 4 BLE 441 T Bt F 512

XREE T E: PSoC Creator 24t 7 —F O TH, T FRMEF ORI, ERFTIF OB TH, 4
IR IH: Help >Document Manager.
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2.3 RiExpE & 2. PSoC Creator (¢ {CHE =15
PSoC Creator f# 7 Z AL RGIIH . FELA PSoC Creator BT —
R UG T E3RBUX ST E , Wi 2 iR,
PSoC® Creator™

LR A R R i ORI AT L W
DI AR . I A4 T anfTls PSoC Creator 41 —
PR T ARRSL . BeAh, SRS T 2 AR A A T m 2o

8] BLE_Environmental_SensingQ1 cywrk
— 3] BLE _Apple_Notification_Client01 .cywric

ﬂﬂ ’ 11[] lg] 3 Fﬁﬂ_\‘ ° T BLE_AlertNotficationD1 cywrk

8] BLE_Heart_Rate_Sensorl1.cywrk

7E& 3 FisRf) Find Example Project (R RBIIH) %iHEHE oste Hew Proect

1:':1’ j@ﬁjuﬂ%uj:ﬂlﬁ Open Existing Project

m R4 architecture (ZE#4) =k device family (Z¥fFF%1D  (fl Ge;%%f;;émpage
#l: PSoC 4. PSoC 4 BLE. PRoC BLE %) . category (3 R?E:DESDE:E(
EQ) Eikeyword (;’%%ﬁlﬁj) %ﬁlmﬁlii—\‘1§ﬂo ;SUCCfrE;tUr'Iﬁalnlng

m )\ Filter Options (JEBEID (/RIS iT iR, &n ot St i P ¢

CLAAIAT 20 2> BLE 7= 61500 H (B TT 4G, 401 3 Fir . g v P BLE
Getting Started with PRoC BLE

u @i‘i Documentation (I*il,) iilﬁ‘l?, ﬁ%lﬁ* H@ﬁﬁ% Examples and Kits

ﬂﬂ Find Code Example .
o Kis

n EBECERARE] . G U2 Db RS, SR A Productntormation
FOREE S RITTH N, TN DA T A 5 5 e

m SRR AT T G ERITE o SR AR A I T s

K)o FEAGE T — s A R, %07 ST LU b e s
POBERFERE . SRJR . T DA O R oK U A -

Cypress Dev Community
l+ ° Application Notes
PSoCDeveloper.com
Order Samples
Support

K 3. AR A 7 5 35 H
Find Code Example =n =R

Device family: [PSoCdQDD BLE v] [ Documentation le Code 1} 4r

Fiter by: BLE - T MEII (] A
{

BLE_AlertMNotification B CyGlobalTntEnable;

ELE_Apple_Motification_Client UART DEB Start(): /% Start communi

BLE Battery_Level DBG_ERINEF(“BLE Heart Rate Sensor Example Projec

EBLE_Blood_Pressure_Sensor

BLE_Centinucus_Glucose_Menitoring_Senscr Disconnect LED Write (LED OFF):

BLE_Cycling_Sensor Advert,isinE_LEB_WIite {LEB_DFF] H

BLE_Device Information_Service LowPower LED Write (LED_OFF);

BLE_Envircnmental_Sensing

BLE_External_Memory_Bootloadable E * Start CYBLE component and register generic et

BLE_External_Memory_Bootloader apiResult = CyBle Start (AppCallBack);

BLE FindMe if (apiResult != CYBLE ERROR OK)

BLE_Glucose_Meter i

BLE_Heart_Rate_Collector DBG_PRINTF("CyBle_ Start API Error: ");

] PrintApiResult (),
BLE_HID Keyboard ’

BLE_HID_Mouse
BLE_IPSP_Node
BLE_IPSP_Router
ELE_Mavigation

L 4 PrintStackVersion():

[m]

/% Services initialization */
BasInit():

BLE_OTA_FixedStack_Bootlcadable HrsInit (}:
BLE_OTA_FixedStack_Bootloader
BLE_OTA_UpgradableStack_HID_Keyboard ADC Start():
BLE_OTA_UpgradableStackExample_Launcher - o
BLE OTA UparadablzStackExamole Stack 15 = | g
[’ Create Project ] ’ Cancel
J
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3 FERSE S H e XURSF

M55 R — e, T e XCEA BRI RS B L IR . — MRS, EREFEARBE (SIG) X,
FHT BLE #2{hff)—2Lil MW H . Heart Rate (:0>%) . Health Thermometer (f&Fi{4&iRit) . Blood Pressure CIfiLE)
PLE Alert Notifications CE4RIEAD 2R EH—SBINAH . B xRUERS ISR, ESHET T RE T Mk,
W% WS 2E1C AN91184 — PSoC 4 BLE # it BLE R, 7 fdnfil@id i PSoC 4 BLE ¥ it—AMrii R .

F—FR H e RS . ST REANRS, BB CRE A XN ARF, EAREEEEA . @R, &n
DIFCE BLE #8fF, X4k BLE #8FEA7E BLE SIG & X —HRHIIRS a4, (BRI T BLE AEZERI E 2 LMV H .
EFF K BLE RHEFEF, B NESAT CAHlE B e RS . AR HZILF R EBRERU AR BESANEE X
%, 180 LAYE BLE Pioneer £145 B4 BLE IR FHLEL PC 2 W k% H & X RGB LED %45 .

4 eX—AExEXH BLE BB
5% X BLE RLE OIS & T 5 RS IV, 534N, BB 6 A RAE IR o5 T

4.1 X%

FERIE A X BLE N, H5ETZ MM BTG A R 8. RS ek 8ol th— b 82 ORGSR, SRR ek
BRI ZE 10T i

Blan, —ANERETLAERIREA RGB LED 40, k. HEEAENE . ZRBLH— %8 “RGB LED Control”
(RGB LED ###l) HHEXREFR. HMEE LSRR ENRESRENEE. B 4 BRiR— NS, e X
THAFPIT =R =R 8 e RS .

Kl 4. & L H E X

BLE Application

Function 2: Read Function 3: Notify
Humidity level of change in room
room temperature

A5 BT R A  BUE SRR B 1 R ] L AN B — RS 7 RGB LED ##lonfilrh, RE I YA AR E E X
B4 R4z HIIUA RGB LED At (4 fh. Sfta, WEMEE) o BT ZREAH T RGB LED [fE, ik R Z{FH
— ARG . B XIFIRS G, HME——ANERRE (UUID) ABCAME—RE iR ENTIRS . 7 E XRS F, Xtk
UUID A 128 fi7 i1HE

4.2 ®RE
BN R, WEE ARG R, 1ZE XEET LT NAE:
m R SRV T TR REAE R . SRR R AR LS. ARSI B ERR UK

.

n B BV T A s SR . AT RIETTUA: Broadcast. Read. Write. WriteWithoutResponse. Notify.
Indicate. SignedWrite L\ & WritableAuxiliaries.

m BUR: ARV TEER MU AR . WK “AUR 7 % B A Encryption. Authentication F1 Authorization =22,
®m  UUID: UUID 1 (128 f7) ME— iR Bkt

Function 1:
Control RGB LED
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7t RGB LED #Z#lRfld, 2 XHEEE RS T U7 EES, Hp—AF% % RGB LED HIEAFI B HE175E X, H4b
— AT . RN T N AR EREEE . BN GATT & um##i) RGB LED {5 A%
GATT fR& %, FrLlizdrttm B R “write” (BN .

FAN), AT AR AR, 2R AR 4% LED I AR B SRR 1 2 IR AR . K 5 Rt T Bk
REEFIREDL o

Bl 5. & SRS iR

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

4.3 EXIHRFF
HRIEHEE, AT AR IR R o S R P P2 S TR (1 . GATT 20/ i S8 R T LA Ao P S e Ak 14 K £ i
2 FE 368 1 R TS «
K] 6 SRR 8 SR P — MR R, (EZRBIT, GATT % il T Rk % 2 s el B R 75, Fl
T (i A A P RS T R T AR PR T B B R T . 5 — MR R BRSO o R, Rt T
— AN N AT 2R 1 R R

Kl 6. & LA R KA 1

Characteristic 1

Value

Descriptor 1
Client Characteristic Configuration
(Enable/Disable Notification)

Descriptor 2
Characteristic User Description
(String: RGB LED Control)

4.4 HEpLEE X UUID

Fif5 BLE HE RS MEFELFE R 128 A2 UUID KRS, F HEMHFEIEA UUID 5 BLE & X R4 UUID
(00000000-0000-1000-8000-00805F9B34FB) A—#f. A UUID &—A 128 fiMI%UE, R ZAE 7T € L hrifE
UUID (16 fifl1 3247 &

BLE #¥E A€ X AE AL BLE RS AR R E 2 X UUID 7. AP S 2L R H Cf 128 A2 UUID, % UUID 5
BLE & X [I3EA UUID AN . AT LR 2 Fh7 74 i H e RS AR UUID,

e by W Ad FH DL LISk 2R B 1 5 XIS R UUID . 488t T LA B R0l J7 661 82 1 L UUID.
H5E X UUID fH: XXXXYYYY-0000-1000-8000-00805F9B0131
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1 FEE R TR YE BLE & LHI%EEA UUID A R 128 i UUID K771

UUID 244 TiBA
XXXX FH TR A7 1 16 A S8
YYYY HF e RS BRI R 16 2 UUID

BT FE R 30 B E IR S5 RURR I A 364 UUID 3% 2 B BLE SIG 5€ XA A UUID HIfs 6 i, Hp

00805F9B0131 i el NN
B AN BB R T A e A RIARIRAF (0x0131) e,

PSoC 4 BLE ] XXXX ¥4 ¥ & ¥ 0x0003.

B, fEZIHYF, FATK KA RGB LED HE RS . H 128 £ H & X UUID #iy 0003CBBB-0000-1000-8000-
00805F9B0131. thib, #eAEFRIRFFHETE A 0X0003, £ UUID /5 6 =Tk %y 0x00805F9B0131, RGB LED
IR 545 1 16 7 UUID M3k % 52 9 OXCBBB.

HaN, ETLAZFE hitp://www.itu.int/en/ITU-T/asn1/Pages/UUID/uuids.aspx P T, T f@tnfa 4 s — 128 £ UUID.

5 PSoC Creator iH: RGB LED ¥ B & Xt B34
NTCIEMBAEZIE, EHRESLESE T UF ek

PSoC Creator 3.3 SPI (8 &4 LK PSoC Programmer 3.24 (85 EARA)
CySmart™ H g &= 1. H

CySmart iOS ¥ 8¢ CySmart Android ¥/

CY8CKIT-042-BLE Pioneer &1}

ZIEHAEH T BLE. PriISM™, 4 DL R %7 51 4% PSoC Creator 44, & 7 8756172 PSoC Creator T H i 3
A,

WWW.Cypress.com IA4GiS: 002-00011 R 4<*B 7


http://www.cypress.com/
http://www.itu.int/en/ITU-T/asn1/Pages/UUID/uuids.aspx
http://www.cypress.com/psoccreator/
http://www.cypress.com/psocprogrammer
http://www.cypress.com/cysmart
https://itunes.apple.com/us/app/cysmart/id928939093?mt=8
https://play.google.com/store/apps/details?id=com.cypress.cysmart&hl=en
http://www.cypress.com/CY8CKIT-042-BLE

&= CYPRESS

~amp> EMBEDDED IN TOMORROW™ Bl A & LK) BLE B sepk

7. PSoC Creator 1 H J5 # [

TopDesign.cysch ~db X
bl

<

[}

3 BLE PrlISM LED Contol

-~

T

BLE Component is configured as follows: Two PrlSM components are used to control

1) GAP Peripheral Role three LED signals. The density of these
2) GATT Server Role components are changed in firmware to obtain
3) RGB LED Custom Service the desired color effect.
4) Custom Characteristic for read and write
5) Advertising interval of 90 ms
Prisi_t
PrisM
[T}enable
(gt
pulse_den0|— -z RED
pulse_den1(— % GREEN
[=
ay

BLE £

©Bluetooth PriSM_Clock[THT-

Frsm
enable
ill
pulse_deno|
pulse_den1
bitstream

H
[Tk
oH

tef

clock

£

TARSIIZINH , AT LT B IR

1. fI#—4 PSoC Creator i H .

2. TCHE PSoC Creator [ &A1

3. XTEMFFATSHAE, LAALHE BLE F4F K& HARZH M.

4. HEIH H4FE BLE Pioneer 44,

5. @ f#EH CySmart T HBM R, WRZ5H .

Zon BT H 45 RGB LED #%Hilif & X Ms%, & H T4 BLE Pioneer 4k |- RGB LED [Zi A Fl S .

XfF RGB LED #&iil, %07 LU uint8 S84 (¥ DY =45 M g1k s SCEE RS =0, anl&] 8 Fram. IR SCRES NI HURAE
I 8. RGB LED [%fas =

INTENSITY
0-255
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5.1 4{lJ#& PSoC Creator 3i{H

1. Mk fids Start > All Programs > Cypress > PSoC Creator 3.3 > PSoC Creator 3.3 3] 1 PSoC Creator.

2. QIE—HTH (KK AT File > New > Project) . %4 PSoC 4100 BLE / PSoC 4200 BLE Design 54, #RJ5
14 CYBCA247LQI-BLA83 #ff. Kzl H # 44 AN91162, Fk TAEXRAFEEITFRAIE .
EE: CY8CAXXT7-BL #A%H 128 K IINAEA 16 K ] SRAM. f3{di I E AT 256K [N/£41 32K SRAM ) PSoC
4 BLE #31F, %i%3% CY8CAXX8-BL #ff. BLE HfF 2.3 L HiXseaett,
CY8C4248LQI-BL583 &N E A 256K [NTEAI 23K SRAM {2414, S #F BLE 4.2. R BLE 4.2 ThfE 2+,
HIZDH BLE HAFEHTN 3.0 B mhiAR, A4 T DL ZIR H 3 SO 3 e B 3 1 B P i3 e 5
TR Fl PSoC 4 BLE 28I 8hgn 5, T BEHAT LR D I%:
o {E Workspace Explorer H, #5%8 ST H 2 5.
o %$ Device Selector....
o SRJEF Family I € PSoC 4200 BLE.
o WIRFEFEWR MRS, S OK GESHE 9 .

Kl 9. S fFiEHas s E

-
Select Device - [ANG1162 - CYBC4247LQL-BLAS3) =
Devices | Motices | Log 1 I
|#] View Datasheet [EE] HidefShow Columns... *> Reset to Defaults |
=
I
[ -5 i
& i
=
1 = = = 5 |
| E sl = :
] i ® [ 5 B
o m 3
- = | = o
PSoC 4200 BLE B E e -
CY8C4248LQ1-BL4T3 | ARM CMO | PSoC4200BLE| 56-QFN| 48|256| 32| -| 38 | 41
QI-B A 0 0 00 B 6-0 6 r
CY8C4248LQ1-BL493 | ARM CMO | PSoC4200BLE| 56-QFN| 48|256| 32| -| 38| Vw/Gestures| 4.1
CYBC424BLO1-BL543 | ARM CMO | PSeC4200BLE| 56-QFN| 48|25 32| -| 38 -| 4.2
CY8C4248L0Q1-BL553 | ARM CMO | PSoC4200BLE| 56-QFN| 48|256| 22| -| 38 v| 42|
CY8C4248L01-BL563 | ARM CMO | PSeC4200BLE| 56-QFN| 48|258| 32| -| 38 -| 4.2
CYBC4248LOLBL5T2 | ARM CMO | PSeC4200BLE| 56-QFN| 48|256| 22| -| 38 -l az|
CY8C4248LO1-BL5S3 | ARM CMO | PSeC4200BLE| 56-QFN| 48|256| 32| -| 38 V| 4.2
CYBC4248LOLBL592 | ARM CMO | PSeC4200 BLE| 56-QFM| 48|256| 22| | 38| Vw/Gestures| 4.2 +
4| I | 3
41 of 486 devices found | Clear Filters | |
[ Start Auto Select ] | 0K ] [ Cancel ]
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B B 7E X BLE BiE S

52 HKEHMS

1. M PSoC Creator IDE (¥4 {lllf{] Component Catalog (H# H%) , # BLE A HZE &4, ik 10 Fis.
10. #H H (¥ BLE ZH4F

Compenent Catalog (144 components) > 01X
Search for... éﬁ @'u @

Cypress ]/OFF-Chip ] 40
Cypress Compenent Cataleg
8§ Analog

B CapSense
EHed Communications
B oo oy 5 2300
g 120
% [25
(] LIN [v3.30]
-[#] Serial Communication Block (SCB) [v3.10]
F-Bg SMBus/PMBus Slave
- %] Seftware Transmit UART [v1.50]
[+ SPI
~[Eb UART (SCB mode) [v3.10]
{2 UART [v2.50]
H-eg Digital
+-iog Display
tH-§ Portsand Pins
-5 System
t-f Thermal Management

= IO e DOy OO e OO

2. NERAL, DATIFEMEEE . AR L uochs BLE, WE 11 iR,
11. BLE AR 5264

Configure 'BLE'
Name:
General ]/Proﬁles ]/GAP Settings I/LZCAP Settings }/m 4b
|5 Load configuration | Save configuration
@ Profile
Profie: [ Alet Notfication -
Profile role: | Alett Nokfication 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)

Celim Jie= )

ER: S5HAh PSoC Creator L AF, WEAE BLE A4 F FISLFZ A2 APl ir 2 MTE. X554 BLE R,
BLE A1) API a2 LL “CyBle_” JF4f, AR 4. Sl 4 &2 B A s SCiE 4
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3. 1t General &3+ k., 4% Profile i&¥l, JF¥ Profile By Custom, W 12 firs. HAMPIAEIT “Profile
role” 1 “GAP role” 45| B 84 % & GATT Server il Peripheral .

& 12. % “Profile Role” #% &} “Custom”

Configure 'BLE' @
Name: ELE
_/m Profiles |* GAP Settings | L2CAP Settings - Builtin 1k
[ Load configuration [ Save configuration
@ Profile
Profile: [ Custom -
Profile role: [ Server (GATT Server) -
GAProle:  [Perpheral -

(Ower-The-Air bootloading with code sharing
@ Disabled

() Stack only

(=) Profile onby

©) Broadcaster/Observer
(©) Host Controller Interface (HCI)

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

C o ) mor [ o |

4. 7t Profiles Wi L, BEASEMN “BE M 8. ZAMGUMBEHER T & MRS Ftk LR,
K 13 Fioro

AH X Generic Access fll Generic Attribute IR ATAT &0
13. BLE A4 ERIA B 8 LB SR

Configure 'BLE' @
MName: BLE
General I Profiles I GAP Settings |© L2CAP Settings |~ Built-in 4Pk
Add ~ X |- H- Profile: Custom
= B s
B? Custom
=48 Server

Generic Access

! Device Mame

! Appearance

C) Peripheral Prefemed Connection Parameters
§) Generic Aftribute

E1-(C) Service Changed

D Client Characteristic Configuration

5) Custom Service

() Custom Characteristic

.-{D) Custom Descriptor

% ) m o=
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5. 4 Custom Service Ji%&# Rename. ¥iZ%M& EHidr 4 N RGB LED , Wl 14 Fiur.
Bl 14. EHar 4 H e RS

General)/ Profiles ]/GAP Settings ]/LZCAP Settings ]/Built-in ]

o Add Characteristic = X |5~ [~ Service
B 4 B @ = uuID:
=- \,T‘Custom Fr

S Generic Access @ P
Device Name ® Se
Appearance
Perpheral Prefemed Connection Parameters Indiud!

Service Changed

6 Cllent Characteristic Configuration
5®
= \/ Custcm Ch Add Characteristic >

L4D) Custon X Delete
) Reset branch to default —
Ea Copy
[, Paste
[ Save
% Rename
i Moveup -y

Datasheet Move down j

6. HMEMRSM LM RGB LED RS, AAEKEE SRS UUID #:01 By 128 £7, Wil 15 fivR. GATT %
Fruas 8 % UUID KR 5] GATT MRS as - mJE i
VR iz 128 7 UUID BRAE (00000000-0000-1000-8000-00805F9B34FB) S BLE SIG 5 M A
UUID, AT 16 ff0 32 f7 UUID -5 a5 211 128 fir. UUID.
BLE SIG Zi A E BN H 128 firff A E X UUID CE5HA UUID AFED , TS A2 SR
HHUUID KAEMR. ESEAEREE L UUID, THATARE X UUID [,

15, 1%$F 128 £ UUID #%3X

Configure 'BLE'
Name: BLE

General)/ Profiles ]/GAP Settings ]/LZCAP Settings ]/Built-in ] 4 I

o Add Characteristic » X |5~ [~ Senvice: Custom Service
i o

% i+ 52 E& = UUID:  D0O00000-D000-1000-8000-00805F5B34FB 128-bit v]
=- \_j Custom . 16bit

=8 @' Server ?ennce type 32bit

=48 Generic Access @ Primary 128-bit

! Device Name ) Secondary

! Appearance

! Peripheral Prefered Connection Parameters Included services:
Genenc Attibute

| B0 Service Changed
' D! Client Characteristic Configuration

) Custom Characteristic

.-{D) Custom Descriptor

Ce JLm o=
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7. % 128 fii UUID fEf&2%+ 75 #I{E 0003CBBB-0000-1000-8000-00805F9B0131, #4fk45262i%3% 4 Primary,
K 16 Fis.
¥EE: U0 UUID 1835 E 8 0003CBBB-0000-1000-8000-00805F9B0131. X} T RGB LED R4, FEiilin
HPI B E U UUID. CySmart A M A% UUID K 27x RGB LED 1) GUI TiH .
YT AR PRSI, IR EA R E 2 128 A2 UUID JEEHIEAMEH

& 16. % & RGB LED k%1 UUID

Configure 'BLE' @
Name: BLE
General .~ Profiles ] GAP Settings |© L2CAP Settings | Built4n 4 b
cﬂaAdd Characteristic » X =~ |- Service: Custom Service
B o i
I% i 2 B = UuID: |DDD3CBBB—DDDD—‘I 000-3000-00805F3B01 31 I [128-b'rt v]
- éi-'iu-m;:wer Service type
{8) Genefic Accese
) Device Name ) Secondary
) Appearance )

) Peripheral Prefemed Connection Parameters
-1 8) Generic Atribute
; Service Changed

D) Client Characteristic Configuration
[=-4C) Custom Characteristic
D Custom Descriptor

Included services:

o I ][ ow

8. Aii RGB LED R4 F /) Custom Characteristic #£3i, ¥ T4 A~ RGB LED Control, #RJF##% 1 Kt E
PZH. XEEMERTER 17 H.

#* 1. RGB LED 5%

2% {a o
¥ RGB LED 4§71 128 fif UUID. 4iZ{HAE N UUID i, ik
UuUID 0003CBB1-0000-1000-8000-00805F9B0131 2 RGB LED HL4t EHi K GUI Tl
M. uint8 541
B AL uintB P 652 A P B 270
KpE: 4
Ll B B J GATT % S5 P 7 B A e A7 SR S
AT - 5 2R SHE.

WWW.CYpress.com R4gRE: 002-00011 fRA*B 13
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K 17. RGB LED #§4(H
Configure 'BLE' @
Name: BLE
General / Profiles | GAP Settings | L2CAP Settings | Builtin q b
= Add Descriptor ~ X | E-H- ct Custom Ct
= LA UUID: | 0003CER1-0000-1000-8000-00805F9B0131 [1280t ~|
B""\?j Custom
E!-"\& Server >+ x
® .G_'enenc .Access Name Type Length Value
(€ Device Name .
@ Appearance 1 Fields
{C) Perpheral Prefemad Connection Parameters Lo New field 2 IuintE array |z|-l I
{8) Generic Aftribute P §i
=R S_enrice Changed B =
i ‘i Client Characteristic Corfiguration - Broadeast ] 3
£-(5) RGE LED - Read
RGE LED Cortro e
-~ nfriteWithoutR: =
- Indicate ]
- SignedWirite I}
- Reliable\rite =
- \nfritablefuxiliaries [}
| -
4
I W

9.

ZHFEAR T R SF, LA A Custom Descriptor, ik Delete, & 18 fin.

REPEAS I E E SUE R, ALK 8 SCHBR AT I 245

18. Mk B & SRR R

General /" Profiles | GAP Settings | L2CAP Settings | Buitdn |

RS E A

FAdd - X | S~

=-45) RGBLED

=-(C) RGB LED Control

B (D] Custom Descriptor

(€' Device Name

\!_:j Appearance

(C) Peripheral Prefemed Connection Parameters
{8 Generic Attribute

| B0 Service Changed

L.{D) Client Characteristic Corfiguration

lg'. Descriptor: 1
i 2@ T e, UUID: 00000
B‘éj Custom
{8 Generic Access Name

10. i%&#% RGB LED Control £#%, %5 i TAF ¥ Add Descriptor £,

User Description &5, a1/ 19 fiw.

b Add

X Delete

¥)  Reset branch to default
B3 Copy

[ Paste

MFH5)%EH, % Characteristic

WWW.Cypress.com
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K 19. M RGB LED HREdsinsett A P i i

General)/ Profiles I/GAP Settings ]/LZCAP Settings I/E
= Add Descriptor vIX =A™ B

External Report Reference

Characteristic Aggregate Format
Characteristic Extended Properties

Characteristic Presentation Format

Characteristic User Description

Client Characteristic Configuration pters

Server Characteristic Configuration
Report Reference

Yalid Range

Environmental Sensing Configuration
Environmental Sensing Measurement

Environmental Sensing Trigger Setting

Custom Descriptor

= FromFile..

11. /i Characteristic User Description #i8%f. fE%& AN Fields T, i Value H4 XN\ RGB LED
Control {ENIZFFEM A UL, SAE¥ Permissions #EN ‘Read’ , Wi 20 Fiw. IXFEE Al DL
RGB LED #= il R 45K .

ER: BREA AR Z— AN BLE SIG E X HIARERIR TR . R4 BLE AARIMVE, ©/ 16 A7 UUID BN
0x2901. BLE AN T BB EME UUID ERIFIRTE, FrUATE ZEST e T s 2.

| 20. RGB LED #$H 5 7 Ui i

Configure 'BLE' =8|
Name BLE

" General * Profiles | GAP Settings | L2CAP Settings | Buitn 4 b

Add - X |- H- Descriptor: Characteristic User Description
I% B @ H'E| The Characteristic User Description descriptor provides a textual user description for a

=y istic val
5 ® Cutom value

B8 Server uuID: 2501 | 16bit -

48} Generic Access
© Device Name Name Type Length Value
-4€) Appearance & Fielde

- ‘Q Peripheral Prefemed Connection Parameters

5@ Generic Atirbute - User Description |utfs |15 | RGB LED Cortrol |
E

10 Service Changed [=+-Permissions
o @,ﬁ Client Characteristic Configuration 2 Read
E-45) RGB LED - -
= J\'J Encryption Mo encryption required -
(D o ic: User Description | - i No authentication required -
- Authorization Mo autherization required -
] Write

]
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5.3 TWcE BLE 4k
1. 7& BLE ZIfFECE % N0/ GAP Settings &5k I, % 2 ME General BB F /& MEH, WS kE

Apply.
R 2. HNEBEE ] GAP % E
¥ " i

eI TR 6 A, e TR, G, R
s W I, RS = A S AR . UE BLE SIG b, (A
AN /\iﬂjth 00AO050-XXXXXX @ii%*/l\fwagfﬁo

1R, 00A050 ;& F8 i i SR A R AT 95 -
EHFEROBIE | VS A A L A T AT, L R, A S
iy AT AR A e {25 Sl
B4R SEAREEX HasAE I GATT % P 3 F U 0 S P 44T
shu + L I T —
MTU b () 23 (BRI $asE MR T (PDU) 1] LLTE & P F4f 1o .
ﬁ%;fomm$ 0 CERiMED SRR AR T (5 Tx %,
%ﬁ;ﬁmm% 0 CERiMED e B AR R BT 2 5 T .

2. fiii Peripheral role (4MEfite) T 710 Advertisement settings (R E) , HRIEL IMABRE XS,
RIE B Apply 4.

K3 HRRERE

2% & BB

R i P 2 B SR P T AT 48, DA T o ok SRR T AR

o v T B AN, 0 BT SR TR 200 SE T R S, 9 LBk B AR AT

IR EBRIORI® | o gm p RR

— iR LE Tic B AN B M — /R R 58 M7 o oh B R B R R R L 105

. R R H b, T A LM AT R o st 38 H 1 SR R i o

R P Y SR E S TE T = A I (G 37. 38 A1 39 M@M)L T HE.

B R B | o P SE T RR G B /NG o IR A S5 MRS R, AT DA 45 SRS

A (ms) FEATRE -

U 3 N IOV S T R AR AT o ST T R A S5 NI K TAI G, T DA+ Bt s

i (ms) A 151K

G TN . $ 5 AN B P TE ) I I R 45 11 RO FR RO 1]

(s) " MR ARREIZBH, WL 6, AT .
PR 1

Pk % ] B Skt ﬂﬂ%@l&ﬁﬁ;&! ) Mﬁ?l\&%ﬁﬂiﬁcfkﬁ)%ﬁiﬂ]‘}ﬁiﬁ)\\f@ﬁ)?ﬁ%iﬁo ’T’:E@JEJ
BRI, RGNS K, ERA R TR, BRI A R
P,

3. fiii Peripheral role W& N J5f Advertisement packet, LA EH REEGEWH) BEEQPRER. S
ZH, ST ERENEE Local name {E N S EIE A —EE5y, Wik 21 Fis.
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21 R R E

% s
Name: ELE
General -~ Profiles ' GAP Settings | L2CAP Settings -~ Built-in 4k
;- General Advertisement data settings: Advertisement packet
[} Peripheral role:
{1~ Advertisement settings Name Walue Description o
- Scan response packst
| - Peripheral prefened cone| General discoverable mode b Length
i Securty BR/EDR not supported - <<Local Name=> |18
c
v
o
W
o L
oy
g
s
B
=T
Ll m [ =] 7‘

TS Y -

4. i Peripheral role R /51 Scan response packet i, UIE$5 /M EEAEFHE AR P AL S BRI S A
BRI R . R E B, % Service UUID > RGB LED JRZ3E (I 22 fims) » 4RJE A Apply.

P 22, S K4 Fi o 1 A e 0 1 B

o |

Name:  BLE
General | Profiles,”” GAP Settings | L2CAP Settings | Builtin 4p
General Scan response data seftings: Scan response packst

- Peripheral role
Advetisement setings Description Valve =+

Advertisement packet
Scan response packet
Penpheral prefemed conne|

Securty

AN | N |-

WWW.CYpress.com A4S 002-00011 FiA<*B 17
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5. RdAMEIEERNSE, HRERESH, Wk 4PoR:

R 4N AR ERE NS HL

2% & 9
VERERIN: N Al e LN G 2 20 oA R 38 0 A PR, LA 7 O 3
(ms) P AR . NGRS, B (e At () AEA s
SRR BT o HE R A B PSR (0 B . Ay T PRI, oS5 O B P G130
(ms) AR ER. 7RI, 9ChR R BT i
A1 58 7 o 138 R R T LA B RS A BT
Wil AR 0 5 55 ) PR R PR (P S BB B S 3 (ST AERE
ST, AT A .
I } s — T R s A1 e B P A B R R . 7 B
ERLEWEN (ms) 2000 (28> I AT (TR, T4 LR WP, (R3S P ) 4t B 7 5F

6. riii Peripheral role TJiff] Security I, St BLE @{EM 2SR E . %I H ANERZEMMRE, bl

“1/0 capabilities”

(I/O i) #1 “Bonding requirement” 4374 ¥ # 4 No Input No Output Al No Bonding.

BHAEE RN HEIME, F555 Apply, WK 23 FioR.

K 23. 4tk E

Configure 'BLE' @
Mame: BLE
General | Profiles - GAP Settings | L2CAFP Settings  Built-n 4 F
- General
B Peripheral role Security mode: [Mode 1 v]
- Advertisement settings Security level: [No Securty {No authertication, No encryption) v]
- Advertizement pachet
- 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
Restore Defautts
T W
il OK SRARAFIX ML 5T 1 ¢ ] BLE A4 B 3 1
WWW.CYpress.com R4gRE: 002-00011 fRA*B 18
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~amp> EMBEDDED IN TOMORROW™ B E & XA BLE Bo & Sepk

5.4 RGB LED #l

%t RGB LED #&#l, I H KM T — 4TI REEA AR PriISM™ R LED KICHmE . Z44EEH T
FEALAE 5 % B RIS A LED Rk JeE ., Mid4i G241 LED, "WUEHIFEeMmEE. B2 XEE, B
AN47372 — LED 6 PrISM™H A .

1. #uf Component catalog /7 I~ PriSM 44 (kx4 Cypress > Digital > PriSM) , 1% 24 fiirr. B4
PSRN, BT LATE ZE A PriSM 444k %1 =4~ LED.

24. 5 PrISM ZL{FiCELZE TR Boit b

< *TopDesign.cysch Component Catalog (144 components) ~ 3 X
Search for... éﬁ @u
Cypress ]/OF’FChip ] 4 b
Cypress Component Catalog j=
+-46g Anzlog
—__PriSM_1 [#g CapSense
o -8 Communications
5 a_nahle =H6g Digital
o Ise den0ls EHag Functions
$|SB-den1 _q -[#] Counter [v3.0] L
bits-traam =1 e ~[8] CRC[v2.40] i
Sreset W20 PrisM [v2.20]
tels " (8] PRS [v2.40]
.
BLE e |2 PWM (TCPWM mede) [v2.0]
BLE ot -[e] PWM [v3.30]
N @ Quadrature Decoder (TCPWM mody
@ Bll[etms}!" ~[#] Quadrature Decoder [v3.0] b |
~[¢] Shift Register [v2.30]
PriSM {2 Timer [v2.70]
esnable |2 Timer Counter (TCPWM mode) [v2.1
kill -] Timer Counter PWM (TCPWM) [v2.(
pdu_mt:g 5 |r'|ﬁ~n e — | .
bitstream = Open datasheet
resst Precise llumination Signal Modulation
fer=) Inst_M
clock PrISM
&-bit =enable
kil
pulse_denl=1
pulse_den1=
bitstreamt=
Hraset
1 =belock teisl
Page1 A-bil

2. MEHE—APriSM A4, FEBEEE D E, X% General W4T L F#4E, SRJ5 ST OK, & 25 fiis:

® 550K Resolution 1 Seed value ¥ & v 8 7 fll OXFF.

m  {F Pulse Mode B3 R4, #¥% PulseDensity0 fil PulseDensityl 31{#% N ‘17 (BRIMED o ERBBTAE RN
BEHLECRIZAE .

m ¥ PulseTypeO #l PulseTypel #i# 4 Less than or Equal. Xk, & 4H4E4 R EIBENLECN T 84T BT ik e
FI ki (GRS, 7E pulse_denO Al pulse_denl [ ¥ A E P B, e A KT
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P 25. PriSM 41 1F & B
Configure 'PrsM’ @
Name: PriSM_1
- Generall’ Built-in 4 b

Pulse Mode
Hesaiing [ Custom PulseDensityD PulseTypel
LFSR 8.6.5.4 [1 +|[Less Than or Equal_~ |
Polynomial Value PulseDensity 1 Pulse Typel
x B8 [1 v”LessThEmcrEA:]LlEiI V]
Seed value [ PulseType Hardcoded

DIARTR v E T ACE PriSM_2 @4, ez thd, R{EA pulse_denO #irt#%HI58 =A> LED. HAthfaH#R4T

¥ UL T B4 AE7R n 3] Component Catalog H > PriSM 2844 Fydi N Ze 4«

= f% Logic High (1) AIfFERBIMEREA A S, DAESRARERELLLT
m O} Logic Low (0) ARSI IE (KilD RS NG L, DUESE AR R AL AT bk I, 1% H

AN EIX P IE I

K] 26. 324 i AL RIZ ARG H P LA

Component Catalog (144 components) >3 X

Search for... @ﬁ @u @
Cypress I/Oﬂ’-Chip ] 4k

Cypress Component Catalog -

g Anzalog

-3 CapSense

g Communications

EHgg Digital

-@ Functicns

[—:}E Legic

~[#] And [v1.0]

-[#] Bufoe [v1.10]

-2 DFlip Flop [v1.30]
-] D Flig Flep w/ Enabkle [v1.0]
(%] De-Multiplexer [v1.10]
%] Digital Constant [v1.0]
® E03 Logic High '1' [v1.0]

:
%] Loockup Table [v1.50]
~[%] Multiplexer [v1.10]
2] Mand [v1.0]

-[#] Nor[v1.0]

m
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5. M ‘Component Catalog” /7 System Hjiijit Clock 44, I8 27 iLEE, )G s OK:
a. RSBIEHidr 440y PriISM_Clock.

b. 4% ¥ % 500 kHz.

Kl 27. PrISM If Bic &

Configure 'cy_clock' @

MName: PriSM_Clock

Basic | Built-in 4 I
Clock type: @ New ) Bdsting
Source: <Auto -
Intially alignto: ~ HFCLK (72 AHz) -
Specify: Frequency: kHz -

Tolerance: - 5% + 5%

[T Use fractional divider

Summary
APl Generated: Yes

Uses Clock Tree Resource: ‘Yes

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

Lm [ »

6. EIMEEL T E, ¥ Clock HFEHEZEWA PriSM 414K clock fiAd (FETHE BT RAEMA Bi% ‘w
DMEEREELDIRE, AR5 mtiEH R .
7. M ‘Component Catalog’ /7] Ports and Pins i, #ifi{ =/ Digital Output Pin Z#f. XL fF %3

PriISM_1 ] pulse_den0 #1 pulse_denl 3|#ILL K PriSM_2 ) pulse_den0O 3|, & 28 Fis. XLL3]
PrisM 4 fF3R5), Jf{=Hl RGB LED.

 *TopDesign.cysch

K 28. ¥ B 5| ERE ] PriSM

« d b x Component Catalog (1 of 142 components) = & X

BLE
BLE

3 Bluetooth

| dotalodputpin AR M frey )
Cypress ar
| i@ cypress Component Catalog

©@8 Ports and Pins
1E7Y Digital Output Pin [v2.10] |
Prism_1 il 7
PriSM
[T }—enable
O kil
pulse_den0l— (=
pulse_den1
bitstream|
[0} reset
1|
—>clock
B
PrisM_2
PriSM_Clock[ T+ [ PrsM |
ManR | [T }—enable
ill
pulse_den0| Open datasheet
pulse_dent Pins componert corfigured for digital output
bitstream}=]
[0} reset
tefe) -
~>clock

0o Pin_1

»

rage 2

4b

8. Wi Pin_1. Pin_2 1 Pin_3 Hf, H4nl¥Efldr4 s RED. GREEN fl BLUE. ¥ I3)# X% E RN High
impedance Analog #3. XFEMUZ KA BLE Pioneer Z{} I¥] RGB LED 2 {kfi-F13 441, RGB LED 5| BIf#]
G KSR 0K S8 RGB LED {55548 R ] Y & H E 6.
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5.5 MBI H KBIHEE N R BIE
L TR AR AN, R TAE SR (05 H CYDWR, 401f#] 29 s

Kl 29. FTH Ui H CYDWR

Warkspace 'ANO1162' (1 Projects)
=Pl Project *AN91162" [CYBC42471LQI-BL483]

- g
--|&]' TopDesign.cysch £
Bicd ANI1162.cydwr 8
-2 Header Files E
) Source Files 5

E

g

2. f£ Pins IR L, RESNAFNGIEEE, WK 30 frox. EaTLEHTRsER, @A RO (il
P3[7D » =R 514 Pt sh 2 P fe A B, DASE 2 HE 2%

| 30. CYDWR 1115 i &

TopDesign.cysch »| ANS1162.cydwr |
B
. F - |
3 -]
S EFEFTEITEEZTELEE
gEggggges s g EFE
33w VDoo FZs] | 42
wco XTALZ2OFS Fzd] 41
wCD XTALZEWET FZ[E] | 40
XFRES FE] |
5 P40 FI) | =
& P41 P21 | 37
oma | 7 EE0) mﬂ;m
omel s PEIY P17 | 38
o CY8C4247LQ1-BL483 e
33w VDOR MFN Fs] | 33
3ENT1 Ll =3
ANT FiE 3
QENTZ FiE | 30
33w VDOR B =
- 1P
SEESEFEEEEEREEE
w EIENEIEN - IENE 1
i i el
< Pins | (V| Anzlog | (&) Clocks | # Interrupts | % System | [&) Directives |. (2] Fiash Security qb
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3. £ Clocks &I Ik, @idXd IMO K41, T RGERHECE S D, WK 31 Fix.
31. CYDWR 4P &

TopDesign.cysch » [AN91162.cydwr | >4 b X
(@ Add Design-Wide Clock... (3 Delete Design-Wide Clock (¥ Edit Clock...
Type Name Domain Fr[i:i;:dcy F':"E:Tie':::'y A“[,‘"éac" T“‘;:)”“ Divider 5;1’::'” . Source Clock
System | EXTCLK MN/A 24 MHz 2 MHz +0 - 0 O
System | DigSigl N/A ? MHz ? MHz +0 - 0 [
System | DigSig2 N/A ? MHz 2 MHz +0 - 1} [
System | DigSig3 N/A ? MHz 2 MHz +0 = 0 [id]
System | DigSigd N/A ? MHz 2 MHz +0 - 0 ]
System | Timer0 (WDT0) | N/A 2 MHz 2 MHz +0 = 32 O LFCLK
System | Timerl (WDT1) | N/A 7 MHz 2 MHz +0 - 32 [ LFCLK
System | Timer2 (WDT2) | N/A 7 MHz 2 MHz +0 -| 32768 [l LFCLK
System | RTC_Sel N/A 2 MHz 2 MHz +0 - 0 [ Nene
System | I1LO N/A 32 kHz 32 kHz +60 = 0 i}
System | LFCLK N/A 2 MHz | 32.768 kHz +0 - 0 ] WCO
System | WCO N/A 32.768 kiz|32.768 kiz +0 - 0 [
System | ECO N/A 24 MHz 24 MHz +0 - 0 |
System | HFCLK M/A 43 MHz 43 MHz +2 = 1 ] Direct_Sel
18 8 /]
System | SYSCLK N/A 27 MHz 43 MHz +2 - 1 [ HFCLK
System | Direct_Sel N/A 48 MHz 43 MHz +2 - ] ¥ ¥ o]
System | PLLO Sel N/A 43 MHz 48 MHz +2 - 0 | Mo
System | PLLL Sel N/A 43 MHz 48 MHz +2 - 0 | Mo
Local BLE_LFCLK N/A 32.768 kHz|32.768 kHz +0 = a | LFCLK
Local PrISM_Clock DIGITAL 500 kHz 500 kHz +2 +5 96 Auto: HFCLK
m[ow Interrupts | % System ‘g Directives | (3] Flash Security 4P

4. XTTZIHE, IMO ZE (EZEreh) B MEINL 48 MHz FFEF] 12 MHz, VAR ThEE, W& 32 s, fRirH
fl B AL E N H ERAME, A5 AT OK.
VER: HAREMN CPU WA ST A ThFE. b, — MG T B RARHIN SRR A fE 15 W T/E. k%
—~ CPU I BB SR AR FEHC D FEE A 5 15 100 H #:4E .
K] 32. IMO 4k &

Configure System Clocks E=5
ﬁl High Frequency Clocks | Low Frequency Clodss | q4b
DigitalSignal
o
o
()
()
i 2 | 2 |
— rs — f
o o £
IMO (12 MHz) - IMO (12 MHz) -
*
!
| HFCLK | SYSCLK
Direct_Sel (IMO 12 MHz) | owider
A J A J
Routedl FRoutsdl Routedd s 2% " SYSCLK
| 0K | [ Cancel I

5. £ Interrupt SEII-R L, K BLE thWrRIMLEHRE N ‘07, W& 33 Fras. XEERER R FTAS AR T H AR AR 56
g b T ATAS 2 BLE (R AF .
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& 33. CYDWR H &

StartPage | ANS1162.cydwr | - 4b X
Instance Mame | Pricrity / | Interrupt Number
BLE_bless_isr 1] * | Unknown
pins . \\ Analog - (&) Clocks Interrupts System | |=| Directives Flash Security q b
56 MENHE
YR i%$ Build > Build AN91162 [Shift+F6]3k 4 52 B I H, &l 34 fias.

P 34. g i1 H

File Edit View Project | Build | Debug Tools Window
Tk Build ANG1162  Shift+F6 I

Clean AN91162

Clean and Build ANS1162

Cancel Build Ctrl+Break

Workspace 'ANG1162' (1 Py
B Project ‘AN91162' (O
@' TopDesign.cysch
P ANO1162.cydwr

P Uaadae Dl

5.7 RIS SR MBI A

ATEBE—NERk (H) XHEIE (C XHRMB|MEF, 4D Header Files B¢ Source Files, #RJAMKIKiE#F
Add > New Item, 118 35 fizR. EBEFBERNMSCHRA, MANFTRAR, 5 A OK.

P 35. IR AN
Workspace Explorer ( project) v # X gc | BlE eventrender
e

Workspace 'ANG1162' (1 Projects) =

= Project "AN91162" [CYBC4247L
@ TopDesign.cysch

LD ANO1162.cydwr E

Compile File Ctrl+Fb
Generate Application
Generate Project Datasheet

-

I-:um:ls
0[O+

Mew [tem...

Ctrl+X i Ewisting Item...

Ctrl+C Mew Folder
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58 WHXMH
AT H A LR SO
B main.cl/h: XREVHAE THENRGMA SR EHIBL RS (A% BLE) , FHeEiifHREckt
7 BLE Z4%,

m  BLEProcess.c/.h: XSS T EANREAIE X, XEREH T4 BLE FA4REFEN GATT HzEF 1
RGB LED 1A .

m  led.c/h: JXEESCARXS R BT T o R EUEE AT o8 RGB LED MBS AL AT

59 MEREMH
I H B AT DA A
w WL A R R T
m AP BLE HERRAE AU BLE F4%, Ws3h BLE. ERAERS 4.
YRR GATT &P iR — AN H B 5 RN, E{F#ifid RGB LED WoREifh.
ZIWEAEH 7 LR %) BLE API:

API TiBg

JA3) BLE AL IR — A s BUEN VSR PR, DUALEE BLE et/

CyBle_Star(CYBLE_CALLBACK_T) PRI R B R S AR 1 SRR

AbFE BLE HEMG AN FHAR 7 [0 ) BLE FF. FRECE 4R Z APl 1%
B aTESH.

CyBle_ProcessEvents(void)

£ BLE A BLE MR (0% 3 Jrid) WIR3BD BLE M) k. ZH0E

CyBle_GappStartAdvertisement(uint8) ST R R MR 5 S

GATT &P — HRIEEIE R, ZRB LR SHNAERSE. %

CyBle_GattsWriteRsp(CYBLE_CONN_HANDLE_T) B R R 1 2 B

CyBle_GattsWriteAttributeValue( EFFEAEME n— A EERE, XFE GATT 25 i g {4 1l AL
CYBLE_GATT_HANDLE_VALUE_PAIR_T *, ZAE . Z BB VYA S ECRECE B S s . mEe . RN LS
uint16, CYBLE_CONN_HANDLE_T *, uint8) JT A3 U AR 5% (AT
5.9.1 EENX
AU AR R B R . BN SRR I E BRI
main.h
#define TRUE 0x01
#define 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 OXFF
#define RGB_LED OFF 0xFF
#define RGB_LED ON 0x00

/* Index values in array where respective color coordinates
* are saved */

#define RED_INDEX 0x00

#define GREEN_INDEX 0x01
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#define BLUE_ INDEX 0x02
#define INTENSITY INDEX 0x03

5.9.2 RGHH
EEGRESET, B SEVRL RS T RS HEMt. SEEA LN &L, RSN main.c. X PSoC Creator % [
oMty Workspace Explorer & 11 L1 main.c, PATHZREL. K LU R E0E A 2] main.c 4

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);

5.9.3 HA4LEBEFREM
S5HAMAMRESIARE, BLE 1E/H 30 ZRki: MEMEERE . A ZR 0 BLE S4F, SFG@HE4 (i BLE #
KA ‘ON’ ) F1 GAPIGATT EMHEM (WniEE. WITAME a4) . B HE4LEEF R HCE CE R HE 1
BLEProcess.c F. & A] DURFHLBUE £ AN UM ) Se R EL main.c B, B S EYIE AP R, ESE
5. TELLTFRTIRIBRE X, B— Case #UE T AN BATEIRINACHS DUGEE T — I 144

void GeneralEventHandler (uint32 event, void * eventParam)

{

/* Structure to store data written by Client */
CYBLE_GATTS_WRITE_REQ_PARAM_T *wrRegParam;

/* '"RGBledDatal[]' 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. */

break;
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5.9.4

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;

}

TR FFR T R AL BIX S Bl T, X RE A D)4 S BLE. 3% 5 Ui TiX 443, “CYBLE EVENT T” enum
) BLE_Stack.h 3301 1 B BLE 244 A2 B ) oA 42

#* 5. BLE 14

LR B HAbE
CYBLE_EVT STACK_ON gfﬂ CyBle_Start()f5, "/ Ii#IaEt BLE M BLE HEHEJy ON’ B, 4442 3.
ﬁ}(_BSLTEKFE‘T’g?gEP—ADVERT'SEME AR A R B ISR R T TR %) 4R
CYBLEEVI_GAP_DEVICEDISCO | yip o su s 1 10 BLE i sk i T« S P PR A 4

BB R
CYBLE_EVT_GATT_CONNECT_IND | %37 7 4h 5 v g 3805 18] (3 42 E%Uﬁ?m}zi
& T %50 .

CYBLE_EVT_GATT_DISCONNECT_ | A b5 e e 55 o ] ik 52 2 T T 517 GATT $04f FEf .o

IND

CYBLE_EVT GATTS_WRITE_REQ | GATT % Ui SfF LR — MGl oR . PRI GATT & /i RIS B RIS

M

BT
HIHZ S GAP MRS, BEEREZHE, LMERK GAP RS ERERNZIIH . W LUEE B AE R SRR .
FERA VAN SR, g A L AR AR 38 P S 14 8 [ R 3

m R4 FEFBLE #H:N ‘ON’  (event CYBLE _EVT STACK ON)

case CYBLE EVT STACK ON:

/* BLE stack is on. Start BLE advertisement */

CyBle GappStartAdvertisement (CYBLE ADVERTISING FAST);
break;

B GAP 5 e 8] 1445 W 7T (event CYBLE_EVT GAP_DEVICE DISCONNECTED)

case CYBLE_EVT_GAP_DEVI CE_DI SCONNECTED:
/* This event is generated at GAP disconnection. */
/* Restart advertisement */
CyBle_GappStartAdvertisement(CYBLE_ADVERTISING_FAST);
break;

5.9.5

H 52 SCHR S5 (9 )8 1 F
£ BLE HEATHEMERS, GATT %) s fl GATT MR 55 ds #bit il (i F — BNV IR S5 Rk s 7% 45 Ja 1k rh R 0l
JEVE RIS A 16 RLAIEUE, B R SR SRS R .
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St F AT INE] BLE 404N Y E E SURSS AR, X Se A RN P HF bh 44 AR 1, AT ALE AT AE s S 4 BLE_custom.h 1
HBX Ay (g v#defines) . ST iZIH RR N BLE BHE X RS (RGB LED) , FiAkifamind 36
Fi7so

Kl 36. [ 5E SUIR ST ) kA S a4 4

-4 Custom
! Generic Access
¢} Device Name
) Appearance
--{C) Peripheral Prefemed Connection Parameters
§) Generic: Attribute
C) Service Changed
[} Client Characteristic Corfiguration

.45 RGBLED #define CYBLE_RGB_LED SERVICE HANDLE  (0x000Cu
£4C) RGB LED Cortral [—— :cefine CYSLE RGS LED RGS LED CONTROL CHER HANDLE  (0XOOOEW
(D) Characteristic User Description #define CYBLE RGB_LED RGE_LED CONTROL CHARACTERISTIC USER DESCRIPTION DESC HANDLE  (0x000Fu

RGB LED fiR %% 32 £ FI %1 v OXO00E [ J& 1 A AR ek [7] — AN itk 3k AT 50 S 1A

5.9.6 AEFR
Xf T RGB LED H#f, GATT % /' uii K3k T VU515 B4l 10 518 K o F H2 Ul 2 1) B4 1F i A 208 1] 3 vk 0
CYBLE_EVT_GATTS_WRITE REQ FFHI—H#E7r. FPrdtt Bk m)E& a5 RGB LED % HIRE A a7 LS.
WS EATAE ELVCED, D SREC LA 5 it

1. REUA T R IR E A R R B
2. i1/l RGB LED ¥#H#% (UpdateRGBLED) , BA¥ ¥R - LED KIFifa.
3. i/ RGB #=H4F B Hr ekl (UpdateRGBcharacteristic) , PAEFINE GATT Bl & HI1E

4. AEREANZTS RGB LED fZHIHFEAMRILEL, #ZMEM BLE %L CyBle GattsWriteRsp K5 MM [A[i%
BB A A, NI 2 7 S 0 T8 O WS B0

# LU RS B AE CYBLE_EVT GATTS WRITE REQ Ff:

case CYBLE EVT GATTS WRITE REQ:
/* Extract the Write data sent by Client */
wrReqParam = (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];

/* 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) ;
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break;

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

UpdateRGBLED Bl (3 A Friile ol = 18l (4Lt g, ORISR EkiH S RGB LED 5T, 2
JaXt PriSM AL (K8 FEEEAT 500, DR ITR . K LAUT B B RIUH - G XAERIRITH 1) led.c SCAFHD -

{

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)

(((uintl16)ledData [BLUE INDEX]*ledData[INTENSITY INDEX])/RGB LED MAX VAL);

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

WELF LED WEIERS, MZEH RGB LED RetEfy GATT Bl i, AT % 7 i 2 Wi 3 Ak 1517 SR I T 1 B (¥ o RGB
Bifh. UpdateRGBcharacteristic E¥N RGB LED Zitasdl 3 7 B . KL FRERMBIE B G XAEH

KIH 1

BLEProcess.c X ) .
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void UpdateRGBcharacteristic(uint8* ledData, uint8 len, uintlé 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 Ab¥ BLE WiJF##
YIRS ORI R, FEE LN —/NEEAT, SOZE AL RGB LED F1 GATT HIEMREE . K LA FIACRE B LA R A
ZN) R AP FH BR H8CE 738 A FE0F [ s 4R ) CYBLE EVT GAP DEVICE DISCONNECTED HH44:
case CYBLE EVT GAP DEVICE DISCONNECTED:
/* This event 1i1s generated at GAP disconnection. */
/* Reset the color values*/
RGBledData[RED_INDEX] = FALSE;
RGBledData[GREEN_INDEX] = FALSE;
RGBledData[BLUEiINDEX] = FALSE;
RGBledData[INTENSITYiINDEX] = FALSE;
/* Switch off LEDs */
UpdateRGBLED (RGBledData, sizeof (RGBledData)) ;
/* Register the new color in GATT DB*/
UpdateRGBcharacteristic (RGBledData,
sizeof (RGBledData),
CYBLE RGB_LED RGB LED CONTROL CHAR HANDLE) ;
/* Restart advertisement */
CyBle GappStartAdvertisement (CYBLE ADVERTISING FAST) ;
break;
5.9.8 FEH

ISR B2 e Gl F Sk B R B, B ATRATH AT MBS s, SEBL IR (LI R AL AT AR B BLE . T
AR AL AR IS E 2 main.c o CAFTE R 2

int main ()

{
/* Start the components */
InitializeSystem();

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

}
W% E MR CyBle_ProcessEvents(), E 741 BLE 45 A i/ —k, LUK P BLE F1F,

ARFEBIFEM, ESEMRIHE

5.10 ZmFEM%EmE
1. fKKESE Build > Build AN91162, LMEMEIFgmiEREf:, 1 37 Fion. TH BT S B R M5 LT 58 B
PR .

37. i FEUIH

Eile Edit View Project | Build | Debug Tools Window }
4 BuildANSIIE2  Shift-F6 ||
Clean AN31162

Debug

[#] =
|W0[I:Space Explorer (1 project) 4 Clean and Build ANS1162 [
&l 24| ConcelBuild  Cirl+Break k

Werkspace 'ANS1162' (1 Pr £
EPa] Project "AN91162" [CY
1@' TopDesign.cysch

Compile File Ctrl+F6
L.L'g Generate Application
=] Generate Project Datasheet

ML= Header Eilar

2. ¥ PSoC 4 BLE ik (it A ZF| BLE Pioneer ¥4k I, SRJ5i@T/#H USB FRHE A Mini B £ 454 1%
BASEREEEN PC GES WK 38) . XFEFTLIE PC 58K USB #ré.

I 38. f# ] —1#8 USB £ 4 /%3] PC L

A evacazarion ieea 250 38 O

10,00

V00D VBOA voonvnu“ :

SRR -S&‘u

CYBCKIT-042-BLE PIONEER BASEBOARD

3. {&kiKiLFE Debug > Program (2 HLIE39) . Wik PC LN ER T —ANEM, HHIHRRmE. WRE 2 EMN
%EHZ PC, HB4 PSoC Creator ¥ ik SR FLII BT
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39. 4% f% PSoC 4 BLE #:4

File Edit View Project Build | Debug | Tools Window Help
Debug - 19 5 3 Windows
% lqg w & |w Program Ctrl+F5
Workspace Explorer ﬁ Select Debug Target...
&l 3 % Debug Fs
Workspace 'AN91162" (1 Projects) ﬁ Debug without Programming  Alt+F5
EE' |5 Attach to Running Target...
&}’ TopDesign.cysch
P AN91162.cydwr J& Toggle Breakpoint Fa

E}E} Header Files

i ben] mainh
E}E} Source Files
€] BLEProcess.c

MNew Breakpoint

€] main.c

SENmFEAE G, BLE Pioneer BRI UAT HF.
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5.11 f&H CySmart FHUNHBATIR

1. WER{ERER BLE FHLIG % CySmart FHUSH. X
+ i0S %4 (iPhone 4S SHRERA) , WL App
Store A F#E M. X T Android %% (Android 4.3 5%,
EHRAS) , ATLAM Play Store B RER .

2. BEEFH LN REARITIFETILR
W, NSRS E, WlE 40 fors.

YER: X% CySmart Android B F B 5E L .

%tF CySmart i0OS [ 7 A ATA DS AT GEAS
K—FE,
Bl 40. 1T FHLIET

An app wants to turn on Bluetooth.
DENY ALLOW

3. fIRFET G, SERE&FRE. W W, B
I L FTE BLE #%4F, 35 PSoC 4 BLE
HE RS H “CY Custom BLE” (]
41)

B 41. Fr5H Y BLE 234

= 309401250

= BLE Devices < @ Q

Pull down to refresh...

CY Custom BLE RSSI:

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

4. #%F CY Custom BLE %M. NJE3hEEREFIFERE
M. BRE BN OB A E BT SRR I D B SR RS
JiH GEZHKE 42) .

K 42. IR 55 VL THE

M 3O W4 01250

= Services < ]

RGB LED Service

RGB LED
I ) |

5. WRRFET%E SR RGB LED EFr, & A4 E
zh. HIl RGB LED Kbk, H%HFE.

6. f7f RGB LED GUI % b, 36 GESH# K 43) #4
Horfa, SR AHGE, mEtE&EHIET L
WRIE . RS SAMIIICLRIREE, SRR sha, LA
7 BLE Pioneer 141 RGB LED | # ¥ & fH [R5
t,

[ 43. RGB LED i a5
3094 L1250
< @ &

¢

Red 0x00
Green 0x32
Blue Oxff
Intensity Oxc1

7. BMEWOITSMEE, Wi AN LR Back GR
B %%, EFR[EF| Device Search (Feff4%) W
WAL,
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5.12 f#f CySmart 7945 B T BT

CySmart #1447 2 T A BLE Dongle {7 E 34 BLE GATT & i 8 fF, T i%#fE, &0 LLEREATAT BLE 244F,
R EATEYE, IR X s g M B Rk g A b defF . AT BN www.cypress.com/cysmart W3 T %
CySmart F1 R4 E T B HHRA, FE7] LA www.cypress.com/CY8CKIT-042-BLE Muk b N E 4 HEX SCHE 1 s
AR o

HER: HArRA Windows PC SZ£F CySmart H e fi 5 T A

ZARMEH CySmart i B TRINKDUE , 1E G T &P IREAT B AE:

1. ¥ BLE Dongle iEB: 2K PC L. IXFEAT DL5E K USB Mrastedfk .

2. iERIKIEF Start > All Programs > Cypress > CySmart <version> > CySmart <version>3 55 CySmart T H..

3. 7 CySmart i E T H I, %%k Supported targets %1% T /71X Cypress BLE Dongle, 37 Connect,
A 44 FoR

& WHEASH BLE Dongle, %544~ BLE Dongle L& 7425, 4RJ5 S i Refresh.
&l 44. i%#% BLE Dongle H#rasft:

Select BLE Dongle Target @
- Supported targets Details
Cypress BLE Dongle (COM5E) 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 -

[Comee ][ Goe |

4. i%#% BLE Dongle J&, i miii @ 0/ L7l Start Scan, JFA3HE BLE #Ma$f:, W& 45 fir.
B 45. {4 F CySmart H 94 B TR G4

B CySmart1l
File Tocls Help
' Select Dongle ®& Configure Master Settings 5 Manage PSMs Disconnect

Master

Discovered devices

§tart Scan Connect £ Add to Whitelist Update Firmware

# Device Bluetooth Address Address Type RSSI Advertisement Type Connected
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5. EBELFCA CY Custom BLE (#3#F, #A)5sid Connect, I 46 Ai7R.
K 46. %8 % BLE_Custom %

E CySrmart11

Eile Tools Help
ﬂ' Select Dongle “@ Configure Master Settings 5§ Manage PSMs 6 Disconnect
Master |

'Discovered devices
0 Stop Scan EAdd to Whitelist n Update Firmware
Blustooth Address  Address Type RSSI

D0:AD:50:15:07:21 Public

# Device Advertisement Type Connected

1 CY Custom BLE

-19dBm Connectable undirected

BAERG, HBAE CySmart FR{FE TR ER ‘Master’ &350 ML MIHESHE, &ML e
2R, Wl 47 Bios.

6. iE#* Discover All Attributes 3, LUFEZ) CySmart TEMF#if) CY Custom BLE #-ArcHni)@te, e 47
FizR.

K 47. ‘Discover All Attributes’ T3

Ecmmu

File  Tools Help
ﬂ' Select Dongle % Configure Master Settings ¥ Manage PSMs ﬂgisconnect

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

(® Discover All Attributes || (® Pair | [ Enable All Notifications View: |Simple -

Handle uuio UUID Description  Value Properties

M FEsE S, ST RGB LED M 5E X4 (UUID 0003CBB1-0000-1000-8000-00805F9B0131) . i%4F
ST RS HE, W0 CySmart & LM 5 L EME BT R. i Read Value, LUSEUINE HEIEE, W
& 48 iR . HTFBGER— 4 7 EUE.

48. RGB LED H & Y45

CY Custom BLE [00:A0:50:15:07:21] |_
Atrbutes

Atribute Details | Send Commands
O Discover All Attributes é Pair Enable All Motifications View: m m = | Hande: ©c000E
Handle uuID UUID Description Value | uuiD: (0003CEE100001000800000805F9B0131
; i ! I
T UUID Description
- 200 [peam Device Name |
H Value:
[Z}- Characteristic Declaration: Appearance
: 00:00:00:00 -
- (0004 2803 Characternistic Declaration 02:05:00:01:2A M
- (D005 | Be2A01 Appearance .
[=} Characteristic Declaration: Peripheral Prefemed Connection Parameters
: Fesa el
= (<0006 (2803 Cl Declaration 02:07:00:04:2A
o (D07 | e2AD4 Peripheral Prefermed Connection Parameters Properties Enabled o
[} Primary Service Declaration: Generic Attribute Broadcast
- 20008 2800 Primary Service Declaration 01:18 {Generic Attribute) Read
[=- Characteristic Declaration: Service Changed Write without response
E- k0009 (D803 Characteristic Declaration 22:0A.00:05:24 = [wre =
- DeI00A | B2ADS Service Changed Notiy
0x000B | 2502 Client Characteristic Corfiguration Indicate
= Primary Service Declaration Autherticated signed writes
B Be000C 2800 Frimary Service Declaration 31:01:3B:5F:80:00:00:80: Extended properties 2
[=- Characteristic Declaration
- 00000 2803 Characteristic Declaration 0A:DE:00:31:01:3B:5F 80,
(000E DD03CBB100001000800000805F9B0131 00:00:00:00
- (000F | Bx2901 Charactenistic User Description =
< m | +
Attributes | L2CAP Channels |
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7. B ANTARNNARFEE NS Value () FBUH, JEdd Write Value (HAMED RALIEFINEELE, Wkl 49

FiR. 4 FHHMEMKZ Red:Green:Blue:Intensity (04 #5fh. 4. 558 , Hd ‘0 BERIKME, ‘FF
R fe
K 49. KOBr a5 N3 B € SCRpE N
Handle: 0DDE
LuID: D003CEB100001000800000805F5B0131
UUID Description:
Value:
,
Read Value "] I Write Valuel'l
Properties Enabled i
Broadcast
Read
Write without response
Write -
Motify
Indicate
Authenticated signed writes
Extended properties :
FIEHAMER 4 FATHIEAE, JEGRN RS .
RGB #i MEE| KB
00:00:00:00 FLH
FF:00:00:FF eIy SEARE)
00:FF:00:FF i IPSE el
00:00:FF:FF AT
FF:00:FF:22 K, IR
FF:FF:00:55 with, hEspRr
8. X% BLE Pioneer £ff " RGB LED fiditt, s 50 fim.
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50. BLE Pioneer Z/} /] RGB LED ##1fi|

&8 &

VREF

' EvBeAddbion -aLse

&7 Tlidin]
0 Ip £ 2 nAnnat0 |
2 S BLP E 1
P34 1PAS | ”.m,.c,.‘z‘,, . fHHHH
pas P37 bt i—rmliw ]

d HH

ROG A3 | -
Lon

LS PEY

s |¥ g & 22 &

o | ik :
0O OO

9. EAEWrTTaFi%ER;, i 45 Disconnect, Wi 51 FiaR.
K 51. WrFFas ks

B CySmart1.1
File  Tools Help

' Select Dongle ®g Configure Master Settings 3¢ Manage PSMs ﬁgisconnect

Master | O Custom BLE [00:AD:50:15:07:21] |
Attributes

(® Discover All Attributes | ¢® Pair Enable All Notifications [Z] Disable All Notifications
Handle Uuio

- (0003 | Bc2A00

UUID Description

l
| Device Name
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AN LR TSR BLE HrF, FE SRS IS BLE GAT 2 i st #1735 8 0E, M2l H & X
BLE fIR%-¥s 2] PSoC 4 BLE 1 H MIFE. 7T LB sbAb Frfifiid 19 756 N F T PSoC 4 BLE 1 H H# BLE H & UR%
LR R SPIVP Ik =

7 HRER

m  AN91267 — PSoC 4 BLE A |7

m  AN91184 — PSoC 4 BLE: #it BLE %]
m  CY8CKIT-042-BLE Pioneer £/f

m BLE JFR#H T MG

®m  CySmart iOS N

®m  CySmart Android & T

KFEHE
W4, Rohit Kumar
N5 T 2% N FH A2
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B T SRR RAT I S A, B IS T ERATE AU . B R @A, GATT RSS2 a] LUE i B K153 GATT
P, T GATT 2/ i N 6 iR E S5 S .
YRR B A T R A — NS RR R, BIE P i B IR (CCCD) .« GATT &/ @il 5 N i%
CCCD wJLLJ3 AMZER GATT ARSF2: Ll 4. GATT &/ iuma H GATT RSS2 L@ MG, GATT MR& 2B A Al
T RNR R % B
T BN E E SR AT W AT ) IR B R %L GATT & i sefh, ST E hHUT L T 8. T Indicate
(i) 3CHE, BT EREM TR
1. 7f BLE HMECES OH, EB@mMYE . SR521% Notify SIEHE, Il 52 FiR. 27 ikt ic B #5ik

s Sy | ? J
FER B B I B RE T OT R SR . 5 OK.
] 52. AL 38 50 V7 1]
Configure 'BLE' @
Name ELE
General)/Prnﬁlﬁ ]/GAP Settings }/LZCAP Settings ]’ Built-n 4 b
= Add Descriptor - X |5~ - Charactenstic: Custom Characteristic
B 3 o
] G @ E UUID:  00000000-0000-1000-8000-D0B05FSE34FE
B\é,-’ Custom
=@ Server 4 X
® Generc ..F\c:c:ess Name Type | Length Value i
evice Name . v
© Appearance =1 Fields
{C) Peripheral Prefemed Connection Lo New field |uintS |z|1 |
Generic Attribute & -
T I ) I Properties
i B0 Service Changed
.\ 4D Cert Characteristic Corfigu -~ Broadeast O
(=-45) Custom Service - Read ]
L i o) - . |
-0 Custom Descriptar - — =
~{D) Cliert Characteristic Corfigul -~ Wnritelfithout [l
- Indicate ]
CCCD is added automatically - Signedvirite @]
when Notify/lndicate is - Reliablewrite [&]
O

enabled

- \iritableAuxiliaries

4| [ r

o I wm [ o |

2. B3 A GATT M % #% L i@ %, GATT % F' i &4 0x0001 {4 5 N CCCD W . £ 4
‘CYBLE EVT GATTS WRITE REQ’ F{FMF, ZHAT LA FHE(E:

a. RMAESHERLEEE X CCCD @A,

b.  WRE, WERAEFRENELRE NG RACH R —0L, IF AR MR A e EN . HAgkiX®i{Ed CCCD
SR AT R I

c. WHRAE, MHics GATT 44 M 1 CCCD1A.

d. HR¥E CCCD M5 NRAESE TRy, H4 5 i [ Bl 5 ) 2 [ 3 445 2% 7 i o
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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 (&wrRegParam->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;

R4E “BLE WAZHE T2 3 % F #7158 3.4.10715” , #4#MY ‘ERR_INVALID PDU’ HI{EH Ny Ox04.
FEIE SRR A BEAT U R 5

/*****************GATT Error Code*******************/

#define ERR_INVALID PDU 0x04
#define CCCD VALID BIT MASK 0x03
#define NOTIFY BIT MASK 0x01

3. FEENMH, BEAEEEATHIFH GATT 70/ o Al 1 A, AT LA 3 Kok RS K -
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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 = datalength;

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

4. FxiEidEE R E ALl BLE BRI A BEMNEZER, %S % CYSCKIT-042-BLE Pioneer EFH1(1
CapSense_Proximity &% CapSense_Slider_and_LED TiiH .
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Arm® Cortex®fifz i 2% cypress.com/arm PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU
REH™ cypress.com/automotive £ %&Wﬁ%} X

e cypress.comiciocks AR | ARRGR ] | T E | AL | 12 | E550 | A
o cypress.com/interface

YIEE cypress.com/iot &*iﬁ

yeZiedas cypress.com/memory cypress.com/support

Tk il 4% cypress.com/mcu

PSoC cypress.com/psoc

HJFEH IC cypress.com/pmic

b A5 cypress.com/touch
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