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1 [XL®HI

PRoC BLE [, CapSense®, 12 Evh7+045-F2)LE#SE (ADC) | 4 HDRAI— /5925 PWM (TCPWM) . 4 D
BN 8/16 Evk PWM, 36 &AM GPIO, 2 DT IL@EETOYY (SCB) . BB TAATLA (LCD) RS54 /3—, BKU IC [
HHUR (12S) ### 35 32 Evk® 48MHz ARM Cortex-M0 BLE Fv 7 TY, Chldba—<Y /08 —T1—R TIN(R
(HD) UEIY . BE. E—aVBLUVITAVLARARERIC. EETRHAETOISYI NGV a—LavEBBLET,
E5(2, PROC BLE £V BEORMCREBEAFEREFIATAHILTBLE EREED AT LAICHLEBMTEET,

PRoC BLE (4. Bluetooth 4.1 £#IZE &I 2 EED BLE 7Ol R4vS (AvbA—5—&/RAR) Mi5AY, Bluetooth
Special Interest Group (BT SIG) HIREATAT7AILETRTEL (HHRIVEDIVELVTOTFAILOFROEEIC
WMIETEDES2O—FTyFHLAELE) BLE 7077410 /\vr—SY IR TiRItSN T,

PRoC BLE &, BF et /K& FEIRSE (WCO) &M 1.3pA DT4—TR1—T E—F;SRAM RE. 7RI S53TNLEADYY
BEVEYAFZEBITAITVTHEBEEHTET D 150nA DA/ R—k E—FK; BELY GPIO EYAHIZLBYITAY
TYTHENEHRET D 60nA DAY T E—REWSHEENE—RNREFEINET,

PRoC BLE M CapSense EWVSBRERZVF U IUTHERIE. RV RSAF— rovY IRURPEEEVH—HBED
ZREEHREE Y — A TERELET, COFVTDBNMESH /A X LB LUK EIZ&Y RV FERBCEET,

PRoC BLE Ofth. A FL R, BLE &#&. TRV SLTRELRTFRI ETORILEDH#EEE. AT, $XU ARM Cortex-M0
A0 O—5—FBE—DFvIIZEB LTI ST IAHAH L AT LA FYITPSoC 4 BLE R ZHIRHLET,
SMIZDULVTIE, AN91267 - Getting Started with PSoC® 4 BLE 7Y r—iay /—hEZELEEL, Y4 TLAD BLE
TINAR 77IADB B BB D LLEIZDWNTIL, 8% A: BLE T/AM R 773 D EEEFTELFLEELY,

2 PSoClJV—XA

YA TLRIE, www.cypress.com [TKEDT—2EBELTEY. I —F—NTHAUITE YA PRoC/IPSOC T /31 R%EE
RL. THAUICRERNOHEMICHETEFRITELTOET , 1T AD PROC/PSOC BET7I DHILEDEERIE.
18 B: YA TLRORABICRE T 52— RNICFERTIAB—BEEZIELZIDEI588BHLET VY—RDBEURL
[ZDULTIE, TKBA86521, How to Design with PSoC 3, PSoC 4, and PSoC 5LP |2 S BEE,

LLFIE PROC BLE DYY—ADEHNTY,
m  E: PSoCHR—brIT+A, PROC R—rTAF

m AL HYR—: PSoC 1, PSoC 3, PSoC 4 £1=I% PSoC 5LP, &5IZ, PSoC Creator [ZIEXT /31 R#RY— LA
EFENTLET,

B F—AL—F: CYBLLOX6X & CYBLLIOX7X F/IAA R J7IYMAITOERMEHEZRBALIBHLETS,

n PG —23y J— BEUHUTIL 3—K: ERLARLHS ERLARIILETORLEWLREVIZIRELET, Z2<D
T7I)r—ay J—IHUTIL a—KEEATLET, PSoC Creator [ZBIMD YT )L a—RERHLET, 5%
L. THT)L a—F 12T SBIEEL,

B FHOZHI YIFLUR I=aFI)L (TRM): & PROC BLE T/Af R J7I)DT—FTIFvELDRBITDNTEH
HICERBALE T,

m  CapSense THAY HAF: PRoC BLE 773D TNAREFRALTHERE4vTF oI VT 7T )r—av%
BET AAEICDVNTHRBALET,
" FHEY-IL

¢CY8CKIT-042-BLE Bluetooth Low Energy (BLE) Pioneer Kit: L\ THAfi%: BLE AITD TSy T4 —L
TF . 2OFyhE, Arduino™ LS — )L K E LU Digilent® Pmod ™R —42—A—KBAIRI2E B EHLET,

eWindows, i0S. XU Android B8 CySmart BLE Host Emulation Tool: @ BLE RISV 7T)5—
2aVETAMBLUT/N\VIT T HHODEVEFORL GUI TY,

FOWMEIZDWNTIE, 4% C: 4T A BLE FA%Y—IILZZELIESLY,
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n FHOZhIL YR—k
o  S<KHDHEM (FAQ): HA4TLAM BLE TAL AT LIZDWWTEMIZEHRBALEYS,
e BLE 7#4—3.: PSoC 4 BLE & PRoC BLE 74—35L%EZE(CH->T, CERABICHDORAREEICKL>TH
BEINTWSHHERELTIEITET,

o HATLR HiR—b: FEE-TOWET M ? HATLRADYR—F R=TUEHNOSN, TO=HIL HHR—k &—
AEELNSD, FEBADOREBEEFTEBVELELLEEN, KEDEERKE, BHT7)—F (V)L (+1-
800-541-4736) ETHBHEWLEINIEL BHOTI=HIL YR—bF F—LKYBETCITHIELZLET, 7
AV EDF T a 1818 IRLTLESLY,

2.1 PSoC Creator

PSoC Creator [#E{E0 Windows R—AD# & XETRE (IDE) TF ., 2ODY—ILIZ&Y. $EFH(E PSoC 4 BLE, PRoC
BLE ZEICLT . N—KROx7ET7— L7 ZHRIFFCEET CTEET, B 1 TR T K312, PSoC Creator ZEATHIE, LLTD
CEERBTEFEY,
1. AVR—FRUMERZYT PUR FAYTLT, Ay THAY D—JAR—RTN—FIT7 VATL THAUEEE
2. 7A)r—23r0I7—LxTEPROC /N—R) 7 ERIEFICERE
3. aVIqFal—iar Y—ILERWT, aVR—R UM EER
4. 100 LEDAVR—RUNEELTMTIVERR
5. AVKR—HRUk T—EAL—ERER
1. PSoC Creator ®EBEE T ) EaVR—Rok
TFYTE TP TliaEEaa

Workssace BLE_Sensar_Hu (3 rojets)
73] Project 'BLE_Sensor_Mub
- NepenEs

g Drag and Drop

Configure BLE ? Components
Hame. BLE ~
General | Profies | GAP Settngs | LICAP Setngs | Bultin g
.04 onfigution [ e configtion H
@ Profie Colection =
Tl mode H

BroadcasteriObssrvar

This mod doas ot wpped comecsont
Hest Controller Mede
e

Configure Components

Frote corfiurstion
Frefle Cutom
Frolio [ Server GATT Sever)
[ T ——

7] Use BLE ow power mode

2T R ST | ||

o
W/ Cronss

i Bluetooth Low Energy (BLE)
20

BLE_1
Features BLE
® Bluetooth v4.1 compliant protocol stack a d
® Generic Access Profile (GAP) Features Bluetosq‘}!!

o Broadeaster, Observer, Peripheral and Central roles
o Supports role reversal between Peripheral and Central
o User-defined advertising data

= Bonding support for up to four devices
o Security modes 1 and 2
® Generic Atirbute Profile (GATT) Features

o GATT Client and Server
o 32bit UUIDs
 Special Interest Group (SIG) adopted GATT-based Profiles (19) and Services (24), and
quick prototype of new profile design through intuitive GUI Custom Profile development
®  Security Manager features.
o Paifing methods: Just works, Passkey Entry, Out of Band
o Authenticated man-in-the-middie (MITM) protection and data signing
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2.2  PSoC Creator ANJ)LF

PSoC Creator IR—LR—IUAF7HERXLT PSoC Creator DRFRES 72 A—RLAYVAR—JLL TS, RIZ, PSoC
Creator #2EILT. L TDEBZMAEET,

1. Quick Start Guide (Z1v% RXB—bk HAK): Help > Documentation > Quick Start Guide ZR#RLET, CDHARIZ
PSoC Creator FAC OB T 2= DEBEABERBELET,

2. Simple Component example projects (fiE#AaVR—Rk Y7L FOPTHE): File > Open > Example
projects #BIRLET . ChioDHUTFIL FOPzHRE, PSoC Creator DAVHR—RUFDERTEEFERAAZEFHBAL
i‘a—o

3. Starter designs (#h&ERITDEEE): File > New > Project > PSoC 4 Starter Designs Z&iRLET . hddD
MLEMITOEEETE. PSoC 4 DB DOHEEETELET,

4. System Reference Guide (Y ATL UIZ7L2UR HAF): Help > System Reference > System Reference Guide
ZBIRLET . COHAFIE, PSoC Creator MRS 2L R T LEEE RELHBALET

5. Component datasheets QVR—RUk T—2—F): aVR—RUERD ) vIL T T2 —bERKIERIRLET .

6. Document Manager (F¥aA2bk TR—L¥—): PSoC Creator SNMRET BRFa AV TR—Dr—IZkY, FFa AV

YY—RERBITRERL, LEL—FBTEMNTEET, Document Manager ZBA<IZIE, A=21—MH 5 Help >Document
Manager Z:E&RLET,

23  HBoF)La—k

PSoC Creator [EZ2#DHY 2T IL a—F FOPzHr#REFLTOET, ChonToPz oI B 2 1279 &3512, PSoC
Creator DAA—k R=UNSTF7 IR TEET,

oI TaSIIME, ZOR—CORDOYICER LR CRBL TR MTBRZERIEIEATETT YT
FOC k&, PSoC Creator AVR—R U bR ET T r—avIZEHAT A ERERLET . X 3 [TRTESICHUTIL
I—RELUT—E— RN EFNATHET,

3(27R9 Find Example Project # 4 7RJZIELOH DA T av ipYET,

B F—XTUF¥. T/NAR T7IY (PSoC 4, PSoC 4 BLE, PRoC BLE %), ATV FE[EF—T—FIZEDNT
HUTN TR IrERRELET

m  Filter Options [CEDWTRHEShE=YUTIL TOSIHIMDAZ 21— RIRLET, B 3 IZFRT LI,
20 Lk BLE $o 7L TRV RBENTOET . BRLETOD VMO T4V —MELEA—LET
(Documentation #7),

. GERLETOEZSIOMDY LTI 3—RELEA—LET, SOV RINBEI—RETODYMNIaE— FUF X=Xk
LT, a—FRARBHEZEBSE LN TEEY,
ST, BRICHELTHRATOD 2Ok (Ff- REBIBEEFFHRTV—VAR—R) 2ERTHENTEET . SERLI-ERY
IFERET CRAL TR BMEEHESEET CORIIC RAECHRER DT IV r—2av ([CBESEHEMNTTREICHY
E?_O
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X 2. PSoC Creator DH> 7))L a—F
/" start Page %

PSoC® Creator™

Recent Projects
BLE_FindMe01 cywrk

Create New Project...
Open Bdsting Project...

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

Examples and Kits %

Find Example Project...
Kits f:;

3. 9T TaP B LU TIL O—FK
[ semoi o R b N )

Filtter Options

. ; Documentation .~ Sample Code ﬁ] I
Device Famiby: [F'RoC BELE
Nt main()

Keyword: [ {

Project Name:

CYBLE_API_RESULT_T apiResult:

CyGlobalIntEnable;

BLE_AlertMotification
BLE_Battery_Level
BLE_Blood_Pressure_Sensor apiResult = CyBle Start(StackEventHandler):
BLE_Continuous_Glucose_Monitoring_Sensor
BLE_Cycling_Sensor - - 1= CYR
BLE_Device_Irfarmation_Service if(apiResult ! LE_ERROR_CK)
BLE_Environmental _Sensing i

BLE_Extemal_Memory_Bootloadable J/* BLE =tack initialization failed, check vour configu:

BLE Exdemal Memory Bootloader .
BLE_FindMe CYASSERT (0) :

BLE_Glucose_Meter
BLE_Heart_Rate_Collector
BLE_Heart_Rate_Sensor CyBle TasRegisterAttrCallback(IasEventHandler);
BLE_HID_Keyboard -
BLE_HID_Mouse
BLE_Phone_Alert for(::)
BLE_Proodmity {
BLE_Running_Speed_Cadence
BLE_Shared_Memory_Bootloadable
BLE_Shared_Memory_Bootloader CYBLE_BLESS_STATE T blessState;
BLE_Temperature_Measuremant uint® intrStatus:

BLE_TimeSync
CapSense_CS0_P4_Trackpad_Gestures

static uwint8 toggleTimecut = 0;

J* Single LPI call to service all the BLE =stack events.
* called at least once in a BLE connection interval #*/
CyBle_ProcessEvents();

m

Add to Existing Workspace ] | Create New Workspace
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PRoC BLE (O#gE

PROC BLE [. CPU EAEY BTV RT L BLE HITVRT L, TULIL HTVAT L BEVVRT L JY—AD D5
EBTHT/INMR D7IYTT 4 £EF 5 IZIFFNFN CYBLIOX6X & CYBLIOX7X T/AA R T73 D AJREA AL

T~LEY,

BHBEDEEAERBAIZDLNTIEL, {443 D: PRoC BLE T/\A REZEBLIEEN, E£T=.

I7IVADT—EY—k, TRM, VT TV r—ay /—rEIELESLY,

X 4. PRoC BLE 7—*79F+ (CYBL10X6X)

P0.6

PO.7

CPU Subsystem

XRES

System Resources BLE Subsystem

ST ERIZ DL TIL. PRoOC BLE

XTAL321/P6.1

XTAL320/P6.0

XTAL24I

XTAL240

ANT

GPIOs

GPIOs

GPIOs

GPIOs

Peripherals

High Speed 1/0 Matrix

GPIOs

GPIOs

GPIOs

GPIOs
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B 5. PRoC BLE 7—*%T9JF+

(CYBL10OX7X)
CPU Subsystem
P06
PO.7
System Resources BLE Subsystem XTAL3I2I/PE.1
XTAL320/P6.0
XTALZ24|
XTALZ240
XRES ANT
Peripherals
GFIOs GPI0s
High Speed 1/ Matrix
4  BLE OtE

BLE F7=z[& Bluetooth Smart™ [X. Bluetooth SIG IZkYKESNIz EEBEH. M. ET—F2 L—FDEREE
ORI TT K 6 IZRT KSIZ.BLE (X ABBEBBENTINSIHT—2 FYoOEEMICERE T 50K -REE
KTOra) REVIEETBLDT, NyTURTF NS/ RAAITOERLOERTOLILELRYET,

BLE RAVIIEUTOERMNSHEYET,
Y E (PHY): 2.4GHz RF, T—% L—kH' 1Mbps
®  Link Layer (LL): PHY Q21T B LUV yrNEREERT S
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4.1

m  Host Control Interface (HCI): KAV D/N—KHx7 a2 bA—5— (PHY + LL) D@ &LT7— LT KRANBZE2Y
EKS)

m  Logical Link Control &1 Adaptation Protocol (L2CAP): /X4yk 7t2 T / T4A7E2ITYHLUTOra)L <
WFILOYBELTEIET S

= Attribute Protocol (ATT): 77U —2ay T—ADERET IR B EEEETS
m  Security Manager (SM): BLE &N LIz REBT —HEEETIHDY—ILRYIR
m  Generic Attribute Profile (GATT): ATT BIC&kYERIN=T—RICT IV ERATEIARKEEERT S

m  Generic Access Profile (GAP): T/ AM BLEY2 Y RRAA—DAL—ThEEZEL. TNIZIGLETEZERT 7
T)r—YavismArA—T1—2R
BLE ZOrI/LDFMERBAICDLNTIK, 16k E: BLE T RILESSRRZELY,
® 6. BLE 7—%T9F%

Applications

Blood Pressure
Profile
Find Me Profile
|
|
Glucose Profile

Q@
=
S
2
a
2
T
o
-
=
@
[}
I

Generic Access Profile (GAP)

Generic Attribute Profile (GATT)

Attribute Protocol [
(ATT)

Host

(A

Host Control Interface (HCI)

Link Layer (LL) Controller

Physical Layer (PHY)

BLE ZFRALI=-7TUr—>a 2R% 3512, COEMLETOrIL REYIDOERNGHNBIIVNERYEEA, 1T R
%, 7O OEHSEEHRIEL, BRLOT L GUI R—RD BLE avR—RUMERHELE T, BLE ZELMASHBIZHT=-2T.
UTEEBINERSTT,

m  BLE #E#zHEid5FIE
m FIYF—ay TARBEHEZ
. HATLRADBLE QAVR—RUk GUI EERALT- GAP & GATT BHEBD 7 TUr—avDEH#IIELS

BLE D REL
BLE Pinoneer Kit EAY—F 742D &572 2 DD T/ N\A AFED BLE {54 TEL T BIZHT-2T. LLFD 2 DD GAP FTINAAD
O—)LZEBRTIBHENHYET,

B GAP RYZxF): BERDEHEELIRL. GAP TRV TINA AN DEHEHAIT BT /N1 R T, (08508 E H
BEA =49 % BLE Pioneer Kit 5 GAP RUYTx5)L THRAAD—HITY,

m GAP YRS IL: GAP RUYITIFIUDLDELEHRERF YL, ENODORYTISILEDEHFEEHILILET . DMASGEIE
FINARIZHESRT DRAT—FIAU D GAP UL TIRAZAD—HITY,
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TURSIL TISAZABRRYTISILEDEREHIL L%, MADT/NA AL BLE EHEEN L TEHBSNA TS EEDNIET,
STz BLE BIETIE. GATT [X. GAP ORA—)LEIEEREL. T—2DEETEEELICEDIVTUT®D 2 2D
A—)EZE&LET,

B GATT —/\— T—AF=ITIREFREEMIT ST /INARATT, GATT V54 F7UMIKYEREINBE, GATT
ODSATFUMIT— 23 ETHIMN. TEIEESOO—HILVREEZEELETS, FIZE. DAKATET/AMRIX,
AX—hTAY GATT 9547 UMIDEBDOT—2%EET S GATT —/\—TT,

GATT D9354AF b GATT H—/N\—DIREEZERT DH ., £ GATT H—/N\—hoT—42%ZELET., HIZE.
DASCAIE T /N AL IMARIEREZIET DAY —LIAUIEX GATT V547U T,

BLE IEEMRESI SN . GATT 954/ Tk E GATT H—N—IZFETEITRTOTF—EERHELET . T—2ERHET B L.
GATT 95472 GATT H—N\—%BRT 5. BEUF1=E GATT H—/I\— (I L TT— 2 RAESTTHIENTE
9,

7 IZ.GAP RYZx5)L/ GATT H—/\—A—/LEL TR SN = BLE Pioneer Kit &, GAP £ b3V /GATT 9547k
TINARELTHERBESN=ATI— I+ EDEHGDOHERLET . KT/NAATD GAP & GATT A—)LDHERLIL.
T r—arOERKRE BLE Profile I2&>TEESNET, FIAIEL DIEFREATT 5T N\M RSB T—4%
BT D GATT H—N—DA—)LERT=L.GAP RUYTIF)L TINARELTEREINET, — A DASEIET/A( X
MoDMABDERESRAMDRAY—LTA—2E GATT 9547 bDA—ILERT-L, GAP UL TINARELTHER
ShET,

7.BLE7 TV r—LarvDiBE

BLE BLE
Central Peripheral

Rl Collector
Profile

Find Me Pofib

Cusbmn Profie

= OAP
Ganaric ofila [ GAP ) Cantral i Paripheral
" CATT GATT
Genaric Alirbute Profle  { GATT ) E— cATt el

( ) = RNC

i Logical Link
i Physlcal Link

4.2  GATT T4k
GATT H—/N\—IE, FRIE 21—k, F¥FVRIRT4VY . BLUH—ERXTBLE TS ADT—AERTHLIVHRILLET,
" FRYEa—bk: ATT/IGATT BOEANLET—F 20T+ ThHY. —HOEMFERERLET . B 8 ITRT LI,
FRIEZA—HMIUTOERMSERINTOET,
o FRJEa—b N\2RIL: PRIEA—FETRLRIBET A=0OIZRLET,

o FhJEa—bt 247 Bluetooth SIG ASE|Y 2T 16 Ewk®d UUID (Universally Unique Identifier) T&HY, ZRJE 21—k
[ZHRMESNTNSEDEERLET .

o PMJEa—bN\Ya— RT—FEHRMLET,
o PRJEa—k/RA—32y2av: FMEL—FOFRAEL A EERAA BEPEF )T EHEERLET,
DRECRITE . N TUEE. NUTUVERBEMU. BEUTNAIREATREL—LDHITY,
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GATT H—N\—IZIE [FRJEa—k T—ER—R |ERENDTT—LIIT T—ER—RIE SN EHEDTNIEL—
MYEENET . GATT 517Uk, ZRIEa—+ NUFLEFERALT GATT $——OFMEa—F T—ER—2h5
1 DFRIEEHOTNIE2— ERAHAEELET,

8. GATT 7MJE 12—~ D4l

2 bytes 2 bytes 0 to 512 bytes

Format Attribute Type Attribute Value

0x2A00
Example (UUID for “Cypress HRM”
Device Name)

B XSV RTaVY: EROBERNTNIEA—FTHEESATOEY . ChoD 7R Ea—ElATHESEV AT A
BROCERDH DT —FEMHLET . B 9 ITRT LI, FYIV2YRTAvI(E 1 BOFYII2VRT1IEE
FrE2—r 1 EDQFVYSIRIRTAIVEDTME1—F, 1 DFEIFEH (EE) OFvIVRIRTA9Y T4RIITA
DF7FJE2a—FTEBEENTVET M0IDNYTUEEDTMIE2A—r T%IDNYTIEETARI)TEOTH)
Ea—ralAEHLEDE W0NDIRTLD/NYT)EEBREEVES .

Bluetooth SIG 1%, CRFEDO T TV r—avIc B AR EREFHDIZEX v IR AT v —RERBELET, HBLE
WEDHREL TSI ATAvIEEERT HIEELTEET,

9. GATT F+v 302X T1497 Dl

Example

<<Value>> Battery Level (90)
: Characteristic Presentation
<<Descriptor>> Format (%)

B Y—ER THAMAOHEDHEFIHREEERT D 1 DELFEROBEEX SV AT I LYBHRENET,
10 12, DAKURIE ICBEE T SR |REHBAL= 3 DD XY 3V RV RTAvIEET MRS —ERDHIZRLET .

Bluetooth SIG [&.BLE T/AM RD—fRHIGHEEEEZRET H-ODERFAIZES—EX—RKEFREBELTLET,
HEINIBEFIIHRIL TSI R)ATAvIDLHIZMBEDHREIL H—EREERTHELTEET,
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4.4

10. GATT H—E XD

Service
Heart Rate Service

Characteristic
Heart Rate Measurement

Heart Rate Service T .

Body Sensor Location

Characteristic
Heart Rate Control Point

BLE 7A774 I

BLE 7O77A/NLIE. TRIFZFAINENTNNARABDT T Ir—ay LRNLTOREERMEHRTS-00EH#TY,

BEOREBT7IIVr—a00va—R5—REERT 5012, B1b BLE BOO—/LEER. BEURET S GATT
H—EREEELET . FIZIE, DMAKEREBELEELELLMES . BLE DMa%TO774 /LI, HEZER TR AEC

EEBEFERTSH=OINEL GAP & GATT OA—/L, BLUHIET S GATT H—ERXFE&ZLET , Bluetooth SIG (%,
—#&897% BLE RRRT7 IV —LavANESEFAHZETOT7/IL—RERBLTNET, HANITIZ#ET(FTHRELA
H—EZANSEZMBDHREL TAT7AILEERTHIELTEET,

7TISRT E3I2. TAT7AILIE GATT BERKRIZ. 2 DDT7 T r—ay O—LEEELET,
" Y —F Y —— FERT BT T~y
B aLYR—F R ISAT U TAERO BT T ) r—ay
11IZ BLE TNARIZEITEHT —2RILET —SEB OB EEZRLET
11. BLE T—4R&E*

Profile
Service Service

Characteristic Characteristic

‘ Properties | i Properties

‘ Value | | Value
Descriptor i : Descriptor

e ey B —1

! Descriptor i Descriptor

Characteristic Characteristic
Properties ; § Properties

Value ! Value
Descriptor | I Descriptor
s . ' E

Descriptor H | Descriptor

*Bluetooth SIG IZ&YRHE SN TR A A—D

BLE aviR—R2 b
PSoC Creator @ BLE O 7R—RU k&, BLE F7ORILDEHSES T ILTRHLNLT LY GUI LD API THERIELET,
BLE OV R—H b2 BLE RYTTIILICHBESIZHERT HFIBEIERD 5 DD ATYITT,

AFvF 1. CERAOTHAVISEDN LG TOI7/)LETOT7MIL O—)LERRLET , K 12 1R T &3, BLE avik—wok
1% BIRLE-TO074)L O—ILIZHEL GAP & GATT O—LZBESIMIEIRLED,
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<> EMBEDDED IN TOMORROW™

PRoC™ BLE A

X 12. BLE 7A77//)LMDaArI4F¥al— 3>

Configure 'BLE' @
MName: ELE
" General |" Profiles | GAP Settings |~ L2CAP Settings |~ Builtin q b

[ Load configuration g Save configuration

@ Profile Collaction —

Collection
This mode allows to choose the target profile from a list of supported profiles.

) Broadcaster/Observer
This mode does not support connections.

) Host Controller Mode
This mode allows communication with a host stack using a component embedded UART.

Profile corfiguration

Select Profile

Profile:

GAF role:

[Find Me

~| = Pick a Profilg

Profile role: [ Find Me Target (GATT Server)

~| = Pick a Profilg Role

[ Peripheral

)

Use BLE low power mode

GAP role is auto sel

bcted

3
5

A7vF 2. BIRLE=TAT7AIIL B—LIKISCT, Y R—FENBTRTDH GATT H—EREFZ LT EF VS IFVRAT49Y
NTOT7AIILERIZHE - THHERSINET . U —EREFHSIRIRTAvIEEHERL. REICIGLTHRELE T,
Profiles #7 NN REERIL. FBIRLIE-THFAUDTRIEa—F T—EAR—=X[ZHYZET,

13.BLE 7RJE 21—k T—ER—ZXDaYT74F¥al—i 3>

Configure 'BLE'
Name: BLE

General ** Profiles ] GAP Settings |~ L2CAP Settings

[ 2 el

Builtin 1k

Add - X |- H-
= B E

Profile:  Find Me
The Find Me profile defines the behavior when a

[=-4#) Find Me
(=R Find Me Target
! Generic Access«f== GAP Service

) ice Name <
Device N <

button is pressed on one device to cause an alerting
signal on a peer device.

) Appearance
) Peripheral Prefemed Connection Parameters

) Generc Atirbutem= GATT Service

] S_ervic:e Changed

Characteristic Value

4D Client Characteristic Configuration <
{8 Immediate Alert«ffmm Alert Service as per
) Mert Level Find Me Profile Spec

Characteristic Descriptor

Find Me Target Profile

Attribute Database

AFvF 3 H14 ERF 15 IZRT LS. SHEADTHAUD GAP O— BB EELIRT—4DaAL I4F¥aL—ava e

Lij—o

WWW.CYpress.com
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14. BLE GAP ®a>J4¥al—i 3>

Configure 'BLE'

[=)- Peripheral role

i L. Advertisement seftings
Adverisement packet
Scan response packet

Security

i Peripheral prefemed connection parameters

MName: BLE
General | Profiles " GAP Settings | L2CAP Settings |~ Builtin | Enter or auto-generate 4 b
- General vice address device address

lic address {Company 10 - Compary assigned):  00A050-000003

Silicon generated "Company assigned” part of device address
.j,) You can use the user configuration section of the supervisory flash

to store the public device address for mass production. .
Name your device

Device name: Find Me Target
Appearance: [Generic Keyring v]
Atribute MTU size fbytes): 3 : Choose how your

device appears on
the peer side

AdvisScan TX power level {dBm):
Connection TX power level (dBm)

Restore Defaults

Apply

15. BLE B RT—2Da> 74X al—3y

() Peripheral role
- hdvertisement settings
- Advertisement packst
- Scan response packet
‘... Peripheral prefemred connection

Advertisement data settings:

Configure 'BLE' \EI
Name: BLE
General  Profles,”” GAP Settings | L2CAP Settings |~ Builtin 4k
- General

Advertisement packet:

- Security

v

v

Choose what to advertise

Restore Defaults
Datasheet

Name Value ol Description *

5 4D . o

; General discoverable mode +- Length

BR/EDR not supported = <<Flags>>

=] Local Name *--BR/EDR not supported | Gy

“-Local name | Complete - £1-AD Data 2: <cLocal Name>>  |&
/| TX Pawer Level - Length

- Value (dBm) |0 B} <<Local Name>>
[+ | Slave Ct Interval Range L F
[+ | Service UUID i B
[+ | Service Data n
#- | Service Manager TK Vzlue d
[=+{¥| Appearance po

L Data Generic Keyring "M
[+ | Public Target Address =
| Random Target Address
| Advertising Interval L T
+_| LE Bluetooth Device Address ] -
[+ | LERole | ¢

o I wm ][ o |

AFYT 4 J7—LoITEENT. BRLET AU PHIELET . BLE aVR—RUMIH BT BT TIr—2aV En
ARV NURSEZEL T, BLE OV R—RUMDOEDARURET—EEZESEET, /XU N\URSIEL, GAP, GATT
PEZDMD—RALBARUMNIHIET B2—BAAUE N\URS BEUH—ERBBARUMNIHIET I —ERBHARY
b AURS ST B H—ERTEIZLIDDARUE N\VURS) D 2 BETY,

AFYF 5 TOTSLDAY L—TTHEL T, BLE AVR—R UMM A RV EREL=D, RELT I aVERDH.
F=IE BLEaAVR—3RUF API ZFEHALTEURSIL TS RIZT—2EEELET,

WWW.CYpress.com
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5 PRoC BLE & tvr7v7

16 2. PROC BLE T/AMRZEAVT BLE RYTTILEFHEFTHET 2DICBELRN—FRITTEY TR ILT Y—ILE
RLZEF, BLE Pioneer Kit (X 16 [SRTFBDEIREDENED1—)L) [, BRIV T/IAARELTHERET D CySmart
i0OS/Android 77 FE71=IE CySmart iRAr T2al—33y Y—)LEBETERBRYISIVELTHRELET, Fi=.
CySmart RRAk TIaL—332 Y—ILOEEIZIEBLERV YL (B 16 ISRTERBOER) ABETY, X 172, BLE %
HOTOYTSEUTET VT ITRBLRRES AT LOEINT Y TERLET

X 16. BLE ##ger v 7y

Host PC Application
CySmart BLE Host Emulator

USB-UART
Coin cell
powered

Coin cell
powered

WWW.Cypress.com XE&S: 002-03261 Rev. *A 14
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X 17. BLE % tEyr 7y

USB-UART

Runs BLE host emulation
firmware. Firmware is fixed
for normal use cases

BLE Dongle
(Designed to work with CySmart PC application) (Can work as BLE Central or Peripheral)

BLE Pioneer Kit

WWW.Cypress.com XEHS: 002-03261 Rev. *A 15
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PRoC™ BLE AP

6 HT®H PRoC BLE E&&t
AEiT. PSoC Creator #f#FALT PRoC BLE D T IR EtE£ER T A FIEZEHALET,

6.1 ERFHZDOWT

AR TIE, BIE7S—k Y—E X (IAS) IZ®53 % Target A—JL M BLE Find Me 7077 )LERZELFT, B 18 TR
9 &S5IZ. Find Me 7A774JLTIX, Find Me Locator EWNSHEREA TS —k LANIWEELSEET, 75—k LRNLLAEL
9 BEIZ. BLE Pioneer Kit £® LED O mATHRENEDYET, TDfh, 2 BORT—4X LED Mg >THY.BLE 1~
A—D—ADREEZTT=HIZFERSINET,

Find Me Collector
(CySmart PC/Mobile App)

IAS GATT Client

6.2  ERTER

Write Alert Level

18. ¥1&HT®D PSoC 4 BLE %5t

Find Me Target
(BLE Pioneer Kit)

IAS GATT Server
Service

Immediate Alert Service

Map to PSoC Creator,|
Schematic

Green LED is used to indicate BLE device advertisement.
Red LED is used to indicate BLE device disconnection state.

BLE BLE VDD
BLE

) Bluetooth — ——

BLE component configured
to demonstrate operation
of Find Me Target device.

IRGB LEDs
Reset Switch

REZETSHIZ, &3 BLE Pioneer Kt #FAFL, U TFTDYILIT7EAVRAR—ILLTLIEELY,

m  PSoC Creator 3.2 (F1z[XZF N L) EKU PSoC Programmer 3.23.0 (Efz[EFH LUE)
B CySmart7RAk TZaL—Y3> W—)LEIL i0S/Android [+ CySmart 7 71)
#HTDH EZ-BLE PROC EVaA—ILERETDIERFIBIZUT D 4 BREEHAFT

1. PSoC Creator BRI R—O CTHRETFERLRELET .

P wDn

BLE AR EDEIE S KUV RIEGT L5277 — LI TEEEET,
BLE Pioneer Kit £® PRoC BLE T/A(R&E7O5SLLET,
CySmart RAk TIaL—3> Y—ILEIXENMIL PTYEFERLTHRHETANET,

WwWw.Ccypress.com
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FEARTTUr—23y /—THBAT S BLE T ILERETD PSoC Creator #BET ROV MET T U —30 /—bD
TIR=JIBEHINFER A, PSoC Creator DY TFIL TADIIMIEFEFNLTWET , Y FIL FAD Y (File >
Example Project Z:&{RLT. Keyword % Find Me > BLE_FindMe &L TEIRY 52L) TRIAT AT EATEETT .
DT TRCIHLCRBTA5E. LEDRTYT 12 (UTDH 6.3&£6.4) #RIELTRTYT 3L 4 (LITDEI6.5&
6.6) HMHEATIIESLY,

6.3 $1EKE RHEERERE

AETE. BHATOEROBEIZDOWTIBICHBALES . ZEOTOS I EERLTHL, N—FOzT7ET7— LT %
HAHICONTEREHELET,

1. PSoC Creator Ih—LRX—U M5 PSoC Creator 3.2 £=EFNLUBD/NA—Da0#THERAD PC [T/ R—)LLTK
= AN

2. PSoC Creator ##2&1L . [ 19 [Z5R$ &SI File > New > Project #:&#RLFE T,
19. TRV OFIRIER

| File | Edit View Project Build Debug Tools Window Help

[ New YT eroject.. . dA- .
Open > | §Y| Eile..
Dkl | X starane |
== T
‘ s Cul-F4 *. | PSoC® Creator™
2
H

3. 20 IZ5RF &31Z. PROC BLE Design O7AY ok TUFL—ERIRL T, TES MG RIEITET (-
IBLE_FindMel), FIE 7O /DB HIGFEEIRLET .

20. IR TOT I D4
CLEm 5 -— i

Design ] Other q b

[ Default Templates -

J PSeC 3 Design Creates a PSoC 3, 8-bit 8051, design project.

J PScC 4000 Design Creates a PSoC 4000, 32-bit ARM Cortex-MU, design project.

J PSoC 4100 / PSeC 4200 Design Creates a PSoC 4100/ PSoC 4200, 32-bit ARM Cortex-M0, design project.

—] pooCA100BIF/PSord ﬂﬂRIF}EiHH iﬁa‘;ﬁap oCATO0BIE /Dol 200 B F 35 H

J PRoC BLE Design Creates a PRoC BLE, 32-bit ARM Cortex-M0, design project. l 1

] PSaC 4100M / PSoC 4200M Design Creates a PSoC 4100M / PSoC 4200M, 32-bit ARM Cortex-MO0, design project.

J PSeC 5LP Design Creates a PSoC 5LP, 32-bit ARM Cortex-M3, design project.
PSoC 3 Starter Designs
PSoC 4000 Starter Designs W i
PSoC 4100 / PSoC 4200 Starter Designs
PSoC 4100 BLE / PSaC 4200 BLE Starter Designs i
Name BLE_FindMe
Location: G:\PSoC Creator projects D
Device [cveLi0s6356L0x - |
Workspace [Create New Worlkspace v]

lWDrkspace name: BLE_FindMe l

Pre-populated schematic

[ ox I

4. Project > Device Selector ZEILT. TN\AREERLET . AR IMNFERTIEE. TUORBELEERHA. Fi:
FXYCDHARFZESBLTREBEERASTIEEN, F- B 22 I2RT ES(2, T/INAR ELY4D Devices 4TDIY 7
THY')yHL T Select Default Device Z:#iRL T PRoC BLE 273)%%')v5o 9 HZET. BLE Pioneer Kit [Z{# A
9% CYBL10563-56LQXI T/3\f R&EIRTEET,

WWW.Cypress.com XEHS: 002-03261 Rev. *A 17
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PRoC™ BLE AP

3¥: CY5671 £V a—JLICZIE CYBL1OX6X T/8f R 77IZEED, CY5676 EPa—/)LIZ[E CYBLIOX7X T/3(R

I7IVERVFET,
< — &
21. TIMR 2LYBDIEE
Worspace Bplorer SEX|  Sarieae Topbesgnersch|
H
Workspace 'BLE_FindMe' [1 Projects) \ BLUETOOTH LOW ENERGY BATTERY MONITOR
v IEr TopDesign.cysc Set As Active Project
F A R i, R
; erFiles |, i ADC SAR Seq
55 Source Files [#¥ Build BLE_FindMe B . o 4[‘. ? B B B B B . B B sdoneles
¢ mainc | CleanBLE FindMe 0 Bluetooth :|| eocf
. . : . . . . . . - ADC
f!'-_"-l Clean and Build BLE_FindMe n Banary 4777 "
Update Componens.. 1 . s S . j . vi“ !!'
53 Copy Crrl+C S e
B Paste Ctrl+V
Save BLE FindMe As TOUCH PAD Gyro + Accelerometer Interface
Remgve From Workspace . . . . . . . . . . . . .
CapSense 1
Doame RPN g F SO .
Unload/Reload Project | | 0 e -ﬁj”;ﬁo’ Motion Sensor
0. R . . S8, .
Dependencies... “AUa (STARSANER). T
Build Order...
Device Selector...
SR e GPIO LEDs s ADDITIONAL
] Export to IDE (BLE_FindMe)... EEEEE = EEERREEE R
2| Project Resources TEPWM 4
—
B 22. TR 2L Y42
T .
Select Device - [BLE_Find

Devices [ MNotices [ Log q b

|ﬂ View Datasheet [FF

Hide/Show Calumns... :) Reset to Defaults

=
E
=
=
PReCBLEf |1 _1_1_1I|_ | e e e
CYBL10573-56LC Scroll to Selected Device r
CYBL1OS73-76FN Sort by Part Number » [SP| 48|256| 32| -| 38| Yw/Gestures| of | of | 4| 2
CYBL10573-76FN Select Default Device » PSoC 3 38| Yw/Gestures| of | of | 4| 2
CYBLE-022001-00 | ARMCMO| PReCBLE| 21-8 PSaC 4000 16 viof |of | 2| 2| B
CYBL10172-56LQXT | ARM CMO| PReCELE|  56-Q PSoC 4100 3% WS- 8] 2
CYBL10173-56LQXI | ARM CMO | PRoCBLE| 56- PSaC 4200 a8 -l - 4| 2
CYBLL0472-56LQX1 | ARM CMO| PRoCBLE| 56 P5oC 4100 BLE g | - 4| 2 L
CYBL10473-56LQX] | ARMCMO| PRoCBLE| 56- fecC L IOET 38 | 2| 2
[ | 57
| PRoC BLE | -
< m [ r
) ; PSoC 4100M
31 of 389 devices found | Clear Filters | |
NCA ANNKA

5. FRIADIIVMEERT 5L R—RFMY T7(I—REEMTETADC I THULEIMERESNET , B 23 TR
E3IZ. ThDI774)LH Workspace Explorer o4 RrI(ZRRSNET, TopDesign.cysch Z7AILEZTILY)wD
LT. 702z DEIBREREET,

WwWw.Ccypress.com
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23. Top Design [ i X% Bf<

Workspace Explorer (1 project)

& g

= Workspace 'My_First_Project’ (1 Projects)

EHPzl Project "My First Project’ [CYBL105 63-56LQXT]

V_TIPST_Project.oydwr
Lf} Header Files

E}L’f} Source Files

: o |€] main.c

D) Generated_Source

X 24 [25RF &S3IZ. [TopDesign.cyschIZIZFHRAESN-RIBRARTINET,
24. BFRHEMO BB

BLUETOOTH LOW ENERGY BATTERY MONITOR TIMER
TCPWM_1
[Timar Counter]
BLE_1 ADC SAR Seq 1 T ok
0 i ADC SAR Seq e
3 F--4+— sdonefe] ecle
N"WPJH b E| eoclel
_-ADC_In
LE g
Vss bl interrupt = isr 1
w
T &
Ve Clock 1
e
TOUCH PAD Gyro + Accelerometer Interface Mic Interface
i 125 1 e
GCapSense 1 175 Waster i
Gestire Sca.d SCLK —l
SPI MISO sDIL ell
5 K [5] SCK "
Mgsm Mation Sensar Clock 4 clock el Sws Micraphone
Aio (manSanse). R T, T e ntemupts
rx_dma0le
T-oil
GPIO LEDs ADDITIONAL COMPONENTS
SCB 2
ved i L TGPV 2 TCPW 3
TCPWM TCPWM
f ¢ o ot
REERE P D el
R2 ! line | line f=
line_n f= line_n =
clock clock
GPIO BUTTONS interrupt intermupt
PWI 1
L WL S Eiock 2| Ciock_3
1 tete "
SRR S . o
| i swWa pwmz|e
H r —_ —{
! SWI1 . Chock_&[ {>clock
Ll W
J; i : SWa [T reset_intenupt| Notes:
Vas g — = i 1. Disable/Enable the components as per your design
v 2. Drag Pins from the Component Catalog and connect to the components
= 3. Open cydwr file from the workspace and connect Pins to the GPIOs

6. FIAVKR—RULERVIVILTHRIET DA T a EBIRT HIETHUDIAVR—RUNEESIZT S (F=LHIFRT D)
CENTEFET (K 25 #TSHBEEN) RERETTIERDAVKR—R U MEEIZLET .

= [BATTERY MONITOR ]t avmibM ADC_SAR_Seq 1 &1 ADC_In
= FTRTO GPIORE (SW1~SW5)

=  [TIMERIEY33avhid TCPWM 1, Clock 1. & isr 1

= “Gyro + Accelerometer Interface” 29 a>m i SCB_1

= ['Mic Interface | 2o 3a>mb® 12S_1. Clock_4, SCK, SDI, XU WS
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25. AViR—R b EBR S BHIZTS

BLUETOOTH LOW ENERGY BATTERY MONITOR TIMER

:'u?"j

Crl+X
Chrl+C
- |
Gyra + Accel
TOUCH PAD yro + Accel % Delete o
— & Select All Chrl+A
t::::: Zoom » fFe
s
Shape 3
GPIO LEDs Configure...
. Disable
" = =
$ 2’ Open Datasheet ...
L3 L
TR ¥ U _ . Find Example Project...
v N Open Component Web Page
GPIO BUTTONS
- Generate Macro
o iy !
I -
Lo e dg
o Y o
i f i
3

1 the compenents
ihe

7. LED_1 & LED_2 OFET 1 @D LED ZEBMLET BT DI, £T (L. F#E LED IZ&HhESK5IC LED_1 &
LED_2 O EIEEOEDOMEREEOLES . B 26 [TRT &5IZ, LED_1 EERZEERLTHESYILT Copy #EU.
Fr-H9)vI LT Paste #EATLED_3%#ERKLET,

26. LED #35 1 DB

GPIO LEDs

Vidd Wdd

\.l_'tEI_d
ﬁ%
'y
el b g tER 3, an L lED
L R:3 \ R4
R_2

L
e

8. [EEMN® BLE AVR—HRUEFTILIYvIL., LT O414EEHDIBLE Find Me TargetlIZFRELFT

" 27 IZRF £312. GAP M&E| (GAP Role) #MPeripheralllZ, 7AT77 AL D&E] (Profile role) ZIFind Me
Target (GATT server) JIZERELET . Find Me 7A77MIL DY —EREFYSHAYRTovIIER 28 [TRT &S
I (R EDEDEEIZ) LET,

L] 29 I1Z5RF &LSIZ. GAP M F /AL X% (Device name) %[ Find Me Targetl(Z. %M &K R (Appearance) %
[Generic KeyinglIZERELE T, [Silicon generated “Company assigned” part of device addressl(ZFTvo%
ANFET,

= 30 IZRT &SI, [RIRE—FZETLimited) 12, [RERAA LTV RET3017Z. BREHEAME 20~30ms [ZEREL
F 9, ['Slow advertising interval | F Ty IRy RIZF v IEHLET,
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L] 31 &E 32 IZRT K5I, Advertisement Packet TlFlags1Z#iRL . [Service UUID174—ILED T ®
Immediate Alert Z:EZATZEDT1—ILRZHEZIZL. Scan Response Packet TlLocal Namel&l Appearance]
T4—ILRERHICLET,

L 33 ISR LSS, GAP DEF T4 LANLERIELAIL (Mode 1. No Security) [ZERET HE, T—2 X
[ZEBEL. BES1b. A, FIXBENTFEICRYET,

K 27. BLE A R—R D —ARERE

,

—
Name: | BLE_1| |

General ]/Proﬁles ]/GAP Settings ]/LZCAP Settings ]/Built-in ] 4k
[ Load configuration [ Save configuration

@ Profile Collection

This mode allows to choose the target profile from a list of supported profiles.
©) Broadcaster/Observer

This mode does not support connections.

() Host Controller Mode
This mode allows communication with a host stack using a component embedded UART.

Profile configuration
Profie: [Find Me -]
Profile role: [ Find Me Target (GATT Server) -
GAP rle: [Peripheral -

Use BLE low power mode

28. BLE avR—RbDTOT7AILRTE

MName: BLE_1

General " Profiles | GAP Settings | L2CAP Settings | Buitin |

FAdd - X [ - Profile: Find Me
ﬁ ) IEF w The Find Me profile defines the behavior when a button is

ressed on one device to cause an alerting signal on a peer
evice.

! Device Name
! Appearance
) Peripheral Prefemed Connection

D) Client Characteristic Corfigu
||]1mediate Alert
© Mert Level

WwWw.Ccypress.com
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Configure 'BLE’

X 29. BLE aViR

—3bD GAP — iR

MName: BLE 1

: General I/Proﬁ\es)/GAP Settings ]/LZCAP Settings

:'G|

Penpheml role
Advertisement settings
Advertisement packet
Scan response packet

i Security

Peripheral prefemed connection parameters -!ad'

Public address (Company 10 - Company assigned):

F Rl
Uevice address

D0ADS0-KGHK
Silicon generated "Company assigned” part of device address

“You can use the user configuration section of the supervisory flash
to store the public device address for mass production.

Device name: Find Me Target
Appearance: [Generic Keyting
Attribute MTU size bytes): 23 El

Adv/Scan TX power level {dBm):
ConnectionTX power level (dBm).

30. BLE aviR—

[ oK

1

Apply

2 hD GAP [E#RE%

S —
H
Mame: BLE_1
General ]/Proﬁles)/GAP Settings ]/LZCAP Settings | Built-in 4 b
H Gef?eml Discovery mode: [L’Lmi‘led v]
Peripheral role
Advertisement settings Advertising type: [ Connectable undirected advertising -
Advertisement packet
Scan response packet Fitter policy: [SCEH request: Any | Connect request: Any v]
Peripheral prefemed conne| -
Securty Advertising channel map [NJ channels v] |
Advertising interval
Fast advertising interval:
Minimurm (ms): l
Maximurm {mis):
Timeout {s): 30 EI
7] Slow advertising interval:
Minimum {ms): 1000
Maxdimum {ms):
[¥] Timeout (s): |
4 m 3
Restore Defaults
CeJim )=

WwWw.Ccypress.com
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X 31. BLE avR—F b0 GAP [E#R/ 84 vk

Configure ‘BLE’
Name: BLE_1
General | Profiles / GAP Settings | L2CAP Settings | Builtin | qb
Ger?em\ Advertisement data settings: Advertisement packet
[=)- Peripheral role
Advertisement settings Name Value -

e 12 ADDato T: <Flage>
Scan response packet
| i Peripheral prefemed conne General discoverable mode Length
Security BR/EDR not supported Bl <<Flags>>
-~ BR/EDR not =

[E}- << Complete list:

Immediate Alert

1+

[+

[+

£

£
|

{+]

{+]

5
:
5

ok [ mw || cones

i o e
Canfigure 'BLE' PRl X
Mame: BLE_1
General | Profies / GAP Settings | L2CAP Settings | Builtin q b
- General

. Peripheral role

+]

1+

+]

L+

&
|

1+

+]

+]

&
T

+]

+]
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X 33. BLE AV R—% 2D GAP ¥ 1) T1RE

|

MName: BLE_1

General ]/Proﬁles)/GAP Settings I/LZCAP Settings }’ Built-in
~General
B Peripheral rols Securty mode [Mode 1
- Advertisement settings
- Advertisement packet
- Scan response packet 1/0 capabilties: [No Input No Output
- Peripheral prefemed connection
¥ Securty Bonding requirement: Mo Bonding

Security level: [No Security (No authentication, No encryption)

4 LI} [ Encryption key size (bytes): (16 3

Restore Defaults

9. 34 £E 35 [25RF K312, TExternal Terminal INE RSN TULNDIKEET LED_1 & LED_2 DA RHIEZTNZ 1 Advert
ising_LED & Disconnect_LED IZZBE L%, BLE Pioneer Kit £® LED 749747 LOW M7=, lnitial drive
state JZHigh(1)IICLET, Thhb, EEEIE LA HIGH 1245 &, LED (L3EATL ., EEEIE > AY LOW I24 5 &, LED 1%
RITLET, Cotnd LED & BLE LR EERVIBNIREBEZIER T 5=OIERAEShET,

34.LED_13a>74Fal—i3y

Configure 'cy_pins' l M
Name: Advertising_LED|
_/ml\"lapping }/Cloddng }/Built-irl ] q B
MNumber of pins: 1 | A+ | H = |
[Allpins] General | Input | Qutput |
LEH — Type Drive mode Initial drive state:
[C] Analog ’Open drain, drives low V] ’High Q)] ']
[ Digtal input Min. supply voltage:
Digital output [] Hot swap
[] HW connection
[] Output enable LR Fin
P
[[] Bidirectional |
| Bxtemal terminal

Co I m JCem ]|
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X 35.LED 23arJ4¥al—iav

Configure 'cy_pins’ I M
Name: Disconnect LED)|
_/m/h‘lapping ]/Clodcing }/Euilt—in ] 1r
MNumber of pins: 1 |>< H o lr| H & |
[ﬁ_\" pinz] General]’ Input |’ Output]
...[d |Disconnect_LED 0| Type Drive mode Initial drive state:
D Analog [Open drain, drives low v] [High (1) v]
[ Digital input
Digital output [ Hot swap l
[] HW connection
[[] Output enable g: Pin |
[ Bidirectional
! Extemal terminal

>—-=

-

10. © 36 IZ5RF &5I1Z, TExternal Terminal JANEIREN TLVSIREET LED_3 M & HiIE Alert_LED IZZEL ., lNnitial drive
state |ZTHigh(1)1IZERELE T,

X 36.LED 3ar7J4¥al—i3v

N Y
Configure 'cy_pins" I m
Name: Alert_LED
Pins | Mapping | Clocking |~ Built-n b
Number of pins: 1 |>( H e+ | H B |
[Al pins] General | Input | Qutput |
= Type Drive mode Initial drive state:
[T] Analog ’Opeﬂ drain, drives low V] [High ) '] |
[] Digtal input Min. supply voltage:
Digital output [ Hat swap I
[F] HW connection
[] Output enable DR Pin |
]
7] Bidirectional
| Extemal terminal
o [ e ]
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11. EREEEEEST T LI-ROEREIRE 37 DLIITBYFET,

37. ARE®Oa I Fal—ay

BLUETOOTH LOW ENERGY BATTERY MONITOR TIMER
TCOPWM -1
BLE 1 ol
[ BE ] unte
‘*I e . . . . . . . o
u"‘“’"‘ I\
. . . “"‘_r_— - ADG . . -
. . . . : DJ Inteeragtt—[2F s 1
Elock_1 :

TOUCH PAD Gyro + Accelerometer Interface

- . . . . 501 . .
”| Mation Sensor Eiodk aCH Microphone

GPIO LEDs

L 3_} RSN _%_#W‘L_E‘D_

r4m

F: K 37ISRLE-BFREOAE. LED &5 . BHESIEF YT ED PSoC Creator AViR—AR b THY . SHBADT=6
IZDARTEIN, RETOHEEICIEITETT, FYTNEBDIAVR—R U EREHTEMLIZULMES . PSoC Creator O
FyFHEa R—R b AZATDLBEEFYTA AV R—R b ETAC I HFRIBRIR—IZES YT 7UR
Koy7LEY,

GPIO BUTTONS

12. Workspace Explorer A5 BLE_FindMe.cydwr 77 JL (Design-Wide Resources 77 JL) #BiE. Pins 27%491)y

ILET ., COET T HADTFT /AR EY (Advertising_LED, Disconnect LED. Alert LED) %#®iRTE% 9, X 38
12, Advertising_LED. Disconnect LED. Alert_LED ME>% BLE Pioneer Kit tDZhZniFE LED, /& LED.
HE LED (2T AEY a0 Fal—avERLET,

38. EVMER

File Edit View Project Build Debug Tools Window Help

Debug E"‘L‘IEHJ _{,atﬂ_u._*.x 9 o i R
|Wnrkspace E'(Pk"e' o P"’Jm} A x| Start Page ]/TopDesngn.cysd"l)/ BLE_FmdMe.cvdwr] 4Pk X
% == . » Alias Mame a2 Port
Workspace 'BLE_FindMe' (1 Projec
EI Project ‘BLE_FindMe" [CYBC. w Advertising LED P3[6] |SARMUX:pads[6], TCPWM3:1
@ TopDesign.cysch £ = SCBl:jart rts
139 3 Lo Mlert LED P3[7] |5AEMUX:pads[7], TCEWM3:1
{55 HeaderFil R ﬁﬂﬂ . = sCBl:fart cts, 5RSS:ext clk 1f
- Erriles o H Disconnect LED 0RO :vplus_alt
E}E} Source Files El TR — =
h=
..... |j main.c =] -
2 E
. .
E :
8 -
= |II| ELLLER LI RES
iy hep
S L
@ il
= T
E i i
4 L
=y
¢ lII b= % Pins ]\{V\. Analog }\® Clocks }\;f Interrupts ]\9 System }\@ Directives ]@ Flash Security 4 W
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13. R#RIZ. K 39 IZ5R T &51Z. BLE_FindMe.cydwr 774 )LD T D Clocks 27 TlE, IMO 4 T ILY)v L TREEH
&2 (IMO) & 12MHz ITEEELFET . OK #0UvILET,

39. YAYIDEKTE

Configure System Clocks @
High Frequency Clocks | Low Frequency Clocks 4 b
I Digital Signal
&l =
] ]
0 (]
0 (-]
. J 1 *
T . 4 i T
h A
IMO (12.000 MHz) - IMO (12.000 MHz) - IMO (12.000 MHz) -
g HFCLK I SYSCLK
| Direct_Sel (M0 12.000 M) Divider
¥ ¥ 12.000 MHz £2% 12.000 MHz +2%
Routsd3 Routed2 Routadl SYSCLK
| oK | l Cancel ]

14. Build A=a2—h' Generate Application ZZ#IRLET , B 40 179 £31Z. Workspace Explorer 742 R 7121,
PSoC Creator [Z&>THEIMICERENT- BLE. 7Av7, B8LUVTIORILE A/ ANEY aVvR—RUbDY—R
a—KR I7AILDBRRENTVET,

40. £ EN=Y—R T7MIL

Build | Debug Tools Window Help Workspace Explorer (1 project) vax
[ Build My_First_Project Shift+F6 ':% 3
h i . B Workspace "My _First_Project’ (1 Projects)
Clean My_First_Project - -
;:I e MY P& Project 'My First Project’ [CYBL10 o,
|'-££| Clean and Build My_First_Project ﬂ TopDesign.cysch E‘
X . a
24 Cancel Build Ctrl+Break ﬁg My_First_Preject.cydwr %
1 >{E} Header Files 2
14 Compile File Ctrl+F& EE} Source Eiles ar
Generate Application i telG] main.c ﬁ
Il =] Generate Project Datasheet A0 Generated_source 4
= : £+ PSoC4 j§
B3 Advertising_LED &
BHD) Alert LED &

FHI3) BLE_L

-5 BLE_1_bless_jsr
-3 BLE_1_WDT Interrupt
{E:I cy_boot

{E:I Disconnect_LED

[ Wakeup Interot
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6.4 E2BER 7I)hr—ay a—REEL
PSoC Creator T BLE #Z2# 7077/ D7 T —2aVERETHICIE. UTD 4 DDFELT7—LH7 TAVIH
E—G?_O

. JRTLHE
B BLE RAZYT ARUE N\UES
m BLEY—EREHARNUE N\UETS
B AV L—TELVEHEEHERE
ARET.E 1R BH2ER BECRELEHRICHLTE IOV O EMESRBALET,

6.4.1 YATLMHE
PRoOC BLE T/AAADYybEndé, I7— LD T7 IR T LOWEILERITLATAIELRYFER A, COTOEATIE,
TSV TH—LDMHIESh, FO—NILBYAABLIUVRFATHERITE2TRTOAVR—RUMAEHEIhET,
DRT LA IEESNT=R, I7—LDz T BLEQAVR—RUMEDHAEL . ZDFER. BLE TR T L LKA RERHIC
DHEShET, 4112 RTLOME LD 7O0—RERLET,

BLE 2V R—RU DML TOERD—EHELT REFDARUNERBMT 51802 BLE REVIIZ&>THRUHEND
ARUE NORSBEEERTIDENHYET , X 44 [Z5RT BLE RFVT ARk N\URSIE BLE D#IE{ED—EBELT
BHREINET BLEAVKR—FRUPOMEENERBIZE T T 5L 77— LDV TIXIAS BHARUIRADARUL NURSE
B FIHIEE A W—TIPYBZET, A UIL—T aA—FDET AVMIE 644 AUIL—TELVEEES HENE
[ZEHRBASNET, B 42 [T RT LRI D T7— Loz T Y—RO—FERLET,

41, DR T LB EDT7O—K

System Initialization

:

BLE Component start
and Register Stack
Event Handler

BLE Start
Success?
Yes

v

Register IAS Event
Handler

ﬂ

System Initialization

No-» Error Handling

4

Main Processing
Loop
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42. DRATLAEIED T 7—LoTT

#include <project.h>

#define LED_ON (0u)
#define LED OFF (1u)
#define NO ALERT (Ou)
#define MILD ALERT (1u)
#define HIGH ALERT (2u)

#define LED TOGGLE TIMEOUT (100u)

void StackEventHandler (uint32 event, void *eventParam) ;
void IasEventHandler (uint32 event, void *eventParam);

uint8 alertlLevel;

int main ()

{
CYBLE API RESULT T apiResult;

CyGlobalIntEnable;
apiResult = CyBle Start (StackEventHandler);

if (apiResult
{
/* BLE stack initialization failed,
CYASSERT (0) ;
}

!= CYBLE ERROR OK)

check your configuration */

CyBle TasRegisterAttrCallback(IasEventHandler);

/* Place the main application loop here */

6.4.2 BLE REvY ARk NVFS

BLE OV R—HRURAD BLE RZYTIEANUEEML., CyBle_Start APl MEUH L TEEFSNT= BLE R4y (b
NURZENLT BLE AV A—TJx—RDRELT—HET7T)r—2ay J7—L Iz TITRELET . ARUR N\URSIE
REVIMED WO DERMEARUIEREBL, FORFVIEEZRELT BLE EREBISLUHELET . AZITHRRS
Find Me 774 —33>Tld. BLE R4YY ARk N\URSIER 1 THHATEIIRTOARNUNEREBLET K 43 &
4412, BLE RBYY ARVMLUEDO7O—RET7—LIITERLET,

% 1. BLE R2vY ARk

BLE R8vJ 1RV ARUFDFEA

ARV NVRSDOGEILE

BLE OV iR—3MA®D BLE 77—L4

CYBLE_EVI_STACK_ON IIT RAVIDNPIENERICET

GERERAL . LRIRAEE LED I /RBR

CYBLE_EVT_GAP_DEVICE_DISCONNECTED E7 T/AMRED BLE #E#HIER

LEHREBRTL. LEIKEZ LED ITRBR

CYBLE_EVT_GAP_DEVICE_CONNECTED E7 T/A\MR&0D BLE kL

BLE $&#tiKk#E% LED [CE#H

CYBLE_EVT_GAPP_ADVERTISEMENT_START_STOP | BLE R4y D LREAIE B4Rk

[REAZA LTIz
AT BRI

S8.T/INMMR%E
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43. BLE RAYY ARk NURSDOT7R—F

(- R
)
— Stack ON or device .
-g disconnected? Yesp Start Advertising >
©
T
c N
S o]
i
Device Update device state to
x > .
o) connected? ves connected v
i
(7))
L No
- Enter device stop mode
@ Advertising Yes (wake up from stop
timeout? mode is through device
reset)
No
v
Return from stack event
L handler

44. BLE RZYY ARUE NIRSZDT7—LILT

void StackEventHandler (uint32 event, void *eventParam)

{

switch (event)

{

/* Mandatory events to be handled by Find Me Target design */

case CYBLE EVT STACK ON:
case CYBLE EVT GAP DEVICE DISCONNECTED:

/* Start BLE advertisement for 30 seconds and update link

* status on LEDs */

CyBle GappStartAdvertisement (CYBLE ADVERTISING FAST) ;

Advertising LED Write (LED ON);
alertLevel = NO ALERT;
break;

case CYBLE EVT GAP DEVICE CONNECTED:
/* BLE link is established */
Advertising LED Write (LED OFF);
Disconnect LED Write (LED OFF) ;
break;

case CYBLE EVT GAPP ADVERTISEMENT START STOP:
if (CyBle GetState() == CYBLE STATE DISCONNECTED)

{
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/* Advertisement event timed out, go to low power

* mode (Stop mode) and wait for device reset

* event to wake up the device again */
Advertising LED Write (LED OFF);
Disconnect LED Write (LED ON) ;
CySysPmSetWakeupPolarity (CY PM STOP WAKEUP ACTIVE HIGH);
CySysPmStop () ;

/* Code execution will not reach here */

}

break;

default:
break;

BLE Y—ERXRBEARYF NVES

BLE aVvR—R Uk EER, BHTHR—FESNZEH—ERITHET2ARUNEERLET . CHEFF D Find Me Target
7I)r—230TlE, BLE AV R—RUMMEITS—F LRILDF S92V AT49IDHLIMEIZEH SN0 ET T r—
LAVITEHT B IAS ARUNEERLET , X 45 £X 46 IZ BLE IAS A RUADTA—RET7— LT T7ERLET,

45. BLE IAS ARk NSO TO—H

Alert Level
updated?

No—»,

Yes

\ 4
Store updated Alert
Level Characteristic
Value

v

Return from IAS Event |
Handler J

IAS Event Handler

—

46. BLE IAS { RV NURSDIT7— LT

void IasEventHandler (uint32 event, void *eventParam)
{
/* Alert Level Characteristic write event */
if (event == CYBLE EVT IASS WRITE CHAR CMD)
{
/* Read the updated Alert Level value from the GATT database */
CyBle IassGetCharacteristicValue (CYBLE IAS ALERT LEVEL,
sizeof (alertLevel), &alertlLevel);
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6.4.4 AMIUN—TFBELCEHEELHH®EF
BHADAMY IW—T T7—LITTIE BLE REZVIRIBARUEERMIZNEL, IAS DTS5—F LALDFSHER
F4yIBIZIECTHE LED £2E#HL . R EDREIZ BLESS 7Ov%4¢& PRoC BLE LR TLEEEEE HE—FIZE
ELETE 47 BLURK 48 [TA(Y O—TDIA—RET7—LIVITERLET COAY L—TDI—FIE H—EX
BBARUE NURSEZETH-OIC main BHAOFUHLEHORICEET HEEHELET,

47 A —TFH70—F

——_—————— — — —
| —» Process BLE events |« |
c
o
g |
| g2 Yes®| Turn OFF the LED |—»,
S |
©
| e No
£
s |
z '
| c @ Yess| Blinkthe LED |
o] No |
(]
> No
| &
| @ Yes® Turn ON the LED | |
—_ —_ e |
No

j
|
|

B

¥
|
|

|
- Enter BLESS Deep-Sleep
- Enter PRoC 4 BLE Sleep |

or DeepSleep mode

I
BLESS Interrupt
h 4

System Low Power
Operation

- PRoC 4 BLE Auto Wakeup
- BLESS Auto Wakeup

X 48. I77—LIIT DA IL—T

for(;;)

{
static uint8 toggleTimeout = 0;
CYBLE BLESS STATE T blessState;
uint8 intrStatus;

/* Single API call to service all the BLE stack events. Must be
* called at least once in a BLE connection interval */

CyBle ProcessEvents();

/* Update Alert Level value on the blue LED */
switch (alertLevel)
{

case NO_ALERT:

Alert LED Write (LED OFF);

break;

case MILD ALERT:

toggleTimeout++;

if (toggleTimeout == LED TOGGLE TIMEOUT)
{
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/* Toggle alert LED after timeout */
Alert LED Write (Alert LED Read() ~ 0x01);
toggleTimeout = 0;

}

break;

case HIGH ALERT:
Alert LED Write(LED ON);
break;

}

/* Configure BLESS in Deep-Sleep mode */
CyBle EnterLPM(CYBLE BLESS DEEPSLEEP) ;

/* Prevent interrupts while entering system low power modes */
intrStatus = CyEnterCriticalSection();

/* Get the current state of BLESS block */
blessState = CyBle GetBleSsState();

/* If BLESS is in Deep-Sleep mode or the XTAL oscillator is turning
on,
* then PSoC 4 BLE can enter Deep-Sleep mode (1.3uA current
consumption) */
if (blessState == CYBLE BLESS STATE ECO ON ||
blessState == CYBLE BLESS STATE DEEPSLEEP)
{
CySysPmDeepSleep () ;

}
else if (blessState != CYBLE BLESS STATE EVENT CLOSE)

{
/* If BLESS is active, then configure PSoC 4 BLE system in

* Sleep mode (~1.6mA current consumption) */
CySysPmSleep () ;
}

else

{
/* Keep trying to enter either Sleep or Deep-Sleep mode */

}

CyExitCriticalSection(intrStatus);

/* BLE link layer timing interrupt will wake up the system from

Sleep
* and Deep-Sleep modes */

}
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6.5 FEIBMK TINARETOISL

AHilX, PSoC Creator ZFRALTT/N\ARETOI S LT EAEERLET, TRYVSYABORET VN EFERT 555,
USB #¥—J I THYMERZIVE 1 —RITERKLET . TOMDFYMIDWLTIE, Fyb HAREZTSBFZEWL, BHD
N—FOz7TCHETIEE. TN\AREZTATS LT B=HI2H AT R CYSCKIT-002 MiniProg3 #ED/N—FH 7

TINVADNBETY,

49 [25RF &SI, PSoC Creator T, Debug > Select Debug Target Z:&RLET .

X 49. T/ R DFER

Debug | Tools Window Help

Windows 4
W Program Ctri+F5
5% Select Debug Target...
# Debug F5
#% Debug without Programming ~ Alt+F5
%k Attach to Running Target..
/& Toggle Breakpoint F9
New Breakpoint 3

™ Delete All Breakpoints Ctrl+Shift+F9

1. 50 IZ5R9 K5I, Select Debug Target #4704 Ry XT Port Acquire #%41)v-LT Connect 9')vILET,
OK #9)wyLT . A47RT Ry IREFALET,

X 50. T /5 RIZHEkE

EFy  KitProg/20100224011A3400 PRoC BLE CYBL10563-56LQX1
#  PRoC BLE CYBL10563-56LQXI PRoC BLE (ARM CMO)
Silicon 1D: &x0BB11477

Cypress ID: (xDED9119E
Revision: PRODUCTION

Target unacguired

:

oK |
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2. 51 12573 &>3IZ. Debug > Program #&RLTTOSHRET NS RIZTRTSLLET,
51. TINARDTAY S L

Debug | Tools Window Help

Windows »

Program Ctrl+F5

Select Debug Target...
Debug F5

Debug without Programming  Alt+F5
Attach to Running Target..

CWI A g [

Toggle Breakpoint F9

New Breakpoint »

&

LS

3. 52 IR £312, TAS S35 DIREEIE PSoC Creator DRAT—4RX /N\— (BENE TIE) IR RENET,
52. 70455305 DIREE

|
I

Page1 |

|Programming - Erasing... |

6.6 I 4 KB BREHETXE
AETIL, CySmart /8 J)L 7T PCT7FIVERAWNT BLE RETET AN 34 %%HBALE T, X 16 1. BLE Pioneer
Kit Z AWV HTFACD VN7 v TERLET,
1. CZ{ERA®IOS F£f=zIX Android E/\1 JLEESF D Bluetooth #EEZA 2V ICLET,
2. CySmart 7FUEEBLET,
3. BLE Pioneer Kit LDty RAvFEHLTIRFK DRI NSO BLE [BIREMBLET
4. CySmart 7FUYDFR—LEEZETILZVUL,BLE RYTIIILDRAFYUEFIBLET . INT. SHEADT /AL RIE
CySmart 7 7Y DR—LABEEICRFSNET CERDT/NAREEIRLT BLE G HILET,
HIL—t)LEE TIFind Mel 70774 ILEEIRLET
Find Me Profile BIEIC7 35—k LALD 1 DEERLET, CED &SI, T/AA R LD LED REMBIRICECTE
53 &K 54 [Z. CySmart /AL 7TUDHREFIEERLET,

o
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X 53.i0S 77') CySmart TOF Rk

No Service & 8:27 pm b 28% E 34 No Service & 8:27 pm 3 28% L4

BLE Devices Q m = £ Services L —

Pull down to refresh...

Find Me Target RSSI
1 Service Advertised -71 dBm
Find Me
Find Me
Select your @
device S

No Alert
Select Find Me Mid Alert
Profile
High Alert
|
Cancel

54. Android 7 7') CySmart TOT Ak

30 o4 m817

= BLE Devices = Services < B =«
Pull down to refresh... Immediate Alert Select 4
No Alert B
Find Me Target RSSI: Find Me Mid Alert
00:A0:50:04:20:0A -52  dBm High Alert
T l Find Me
Select your A Y Select the Alert
device Level

Select Find Me
Profile

CySmart £/3AJL 7FJELRHRIZ, CySmart 7RA+ T3aL—3ay Y—ILEFERAL TR DK ED BLE EHKEmRIL.
BLE ¥ v3 98 RTAvIIHM L CiRAHESTNEBERITTEET,
1. BLEKRVZILEZTHERA®D Windows T2 UITERILET . FSAN\—DAVAM—ILHBTETTEETHLET,

2. CySmart RRk T3al—33y Y—ILEFEEHLET V—ILIXEEIMIC BLE FUJ IILERHELET, BLE FoJ LA
Select BLE Dongle Target Ry T 7vT 4 RDIZRRENELES . Refresh Z91)vILET, K55 [TRT &S
[Z Connect &9)voLEY,
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X 55. CySmart TD BLE F2 %' JL:&E4R

Coseeeae - Select BLE Dongle Target S5
e s, Do
B;Ed: ) Paste Ctrl+V Cypress BLE Dongle (COME6) Manufachurer: imeees :
of Fin| -
: ¥ Delete Del Unsupported targets Product: Cypress BLE Dongle
Select All Cul+A Fimware version: 1.0.0.50
Zoom ' Hardware version:  1.0.0.0
EE - Description:
Configure...
q s Cypress BLE dongle

xample

=

) Launch CySmart

Open API Documentation..
Disable

1% Open Datasheet ...

Find Example Project...
Open Component Web Page

Launch Tuner

Generate Macro

Show in analog editor

3. 56 [Z5R 9 &3IZ. Configure Master Settings Z:ZIRL TR EELZETLET,

56. [CySmart Master Settings ]3> 74¥aL—3>

T
File  Help

g' Select Dongle ra Configure Master Settingslﬁt Manage P5Ms 6 Disconnect
Master |

'Discovered devices

§tart Scan & Connect EAdd to Whitelist

# Device Bluetooth Address  Address Type RSSI

Advertisement Type|

,

[=¥ Settings
=)+ Master Configuration

B Device

Device |0 Capabilties Keyboard and Display

Device B Local Bluetooth Device Address
Public Address 004050504320
Random Address Type  Static Random
Random Address 004050204320

Device 10 Capabilities
Local device IO capabilities

i

|

G

4. BLE Pioneer Kit EQUt vk R4y FE#HLTIREDHRHSD BLE [LBERBLET,

5. CySmart /RRF IZal—23> Y—JLT Start Scan #9UvYLET B 57 ITRT &SI ZEADT /A AN
Discovered devices YAMZRTENET,
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X 57. CySmart TDT /3 A&

B meto Do

File  Help File Help
€3 Select Dongle %@ Configure Master Settings €3 Select Dongle

Master Master

Discovered devices
[B Start Scan & Connect B3 Add to Whitelist © stop Scan § Connect
# | Device Buctoath Address # Device Biuetooth Address Address Type RSSI Advertisement Type Connected
Start Scan I I : I i

6. 58 ISR KSIT, ZHEADT /AL RX%EF#EIRL. Connect #9)v LT CySmart ;kAk T2al—3i3> Y—ILED
BLE ¥tz EILET

58. CySmart TODT /31 R
CECTIONEE . o

File Help
€)' Select Dongle % Configure Master Settings ¢ Manage PSMs &) Disconnect

Master

@© Stop Scan E3 Add to Whitelist
# Device Biuetooth Address Address Type RSSI Advertisement Type Connected
1 Find Me Target 00:AD:50:00:00:03 Public -51dBm Connectable undirected

7. EEAMEIIINE, B 59 [TRTESIZ, CySmart FRRk T2l —3ay W—IILCCHREDHRFT DT RTOTRIE2L—
FEBEHLET,

X 59. CySmart TOEMHEH

@ osmanio W
Eile  Help

ﬂ. Select Dongle ®& Configure Master Settings 5% Manage PSMs ﬂ Disconnect

Master | Find Me Target [00:A0:50:00:00:03] |

Arbgtes

DiscuverAIIAttrihtﬂslu Enable All Notifications [[] Read All Characteristics ¢

Handle cription  Value

Miremsome Hll Adbeilns o

8. 60 12573 &SIZ. Immediate Alert Service ® T Alert Level Characteristic IZ{E 0. 1.2 DWZWFhhEEZFT,
CEOLIINZ. ZHERADTINAR LD LED KRENTS—k LRLEFHEDREICHCTERLET .
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60. CySmart 7/RRk T2al—3 3> Y—ILTOTRE

@ Cysmart 10

Fle Help
) select Dongle 8g Configure Master Settings $€ Manage PSMs ) Disconne ct
= Airbue Detals | Send Conmands
(@ Discover All Attributes | [ Enable All N ns [ Read All Characteristics @ Pair | BB Export | ] Clear View: BE| tonde: BOUE
Hendie wo UUID Des Vue Propeties i A0S
Primary Service Declarstion: Generic Access ULID Description:  Alert Level
5 00001 o280 ary Servios Decleration 0018 Genero Access) [ Vae
Characterstic Declaration: Device Name 2
= (x0002 ‘ (22803 ‘ Characternistic Declaration ‘ 02:03:00:00:2A ‘ il
00003 [02A00 | Deviee Name [ [o02
[ —— Fead Vot~
500004 0803 | Characterstic Decaration [ozoso00128 [ Fropeies =
00005 [02A0T | Aopearence [ [oa2 Brosdesst
Characteisic Declaration: Perpheral Prefent=d Connection Perameters om
500006 0803 |Charactersic Decarstion [oz07000428 [
(<0007 ‘Wﬂ‘ ‘ Peripheral Prefered Connection Parameters. ‘ ‘D(DZ Wite
Prmary Senvice Delaration: Generic Atibute Notty
[01:18 (Generc Atnbute) [ -
signed writes.
220K00T52A Exended properes
022
- (000B | (2902 Client Characteristic Configuration
Prmary Senvice Declaratin: Immediate Alrt
5 B000C [o2800 [ prmery Service Decaraion [02:18 tmeciete Aer) [
=} Characteristic Declaration: Alet Level
0000000803 I raracterstic Declaraion 020200060
OQUE BRADE Aot Lovel 004

7 FEDH

K7Fr—3> /J—kE BLE FORaJLE PROC BLE FNARDT7—FTFIF v B LUK Y—ILOEREIZDULVTERA
LZELT=. PSoC 4 BLE (. BLE 70Oy, TORILDORITT)LEEEE, AEY ., ARM Cortex-M0 ¥4/~ 03 bA—5—
FE—FyTIZEBLEEDTOYSYINMAH AT L Y FUTTT, ERBLEES ICEBHE—FAEFESL
f=fz8.PROC BLE [&/\wTVEREIV 757 )Lias. BERERESZ D BLE 7Ty —2avICR@BITRYET,

A7) 5r—ay /—hEET=. PRoC BLE #iEIECIBETEL KSR ALY —RIREADT IR LIREELEL

T=o

8 EE7 IV r—ay /—k

® AN91445 — Antenna Design Guide

® AN91267 — Getting Started with PSoC® 4 BLE

®  AN91184 — PSoC 4 BLE - Designing BLE Applications

®  AN91162 — Creating a BLE Custom Profile

m AN92584 — Designing for Low Power and Estimating Battery Life for BLE Applications

m AN96841 — Getting Started With EZ-BLE™ PRoC™ Module

EEIZDNT

K4: Sai Prashanth Chinnapalli (CSAI)

5 F7I)r—ay TP

B AVED AF5—N\—IN—FDEF—IL-RAI—-FPaF I ITRAZE ERIFERT

K4: Rahul Garg (

RAHU)

=E: VT VRTFLIVOZTF

1R A2 R@ —21—F1)—® Bharathi Vidyapeeth’s College of Engineering. #fiD% 15
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9 f14% A: BLE T/A1RX 73D HE

R2IFHATLRADBLE T/NAR IJ73 DR EMREZFLDHET,
% 2. BLE F/A( R 731

FINAR TPRY

Hiae CY8C41x7-BL CY8C42x7-BL CYBL10X6X CYBL10X7X CY8C41x8-BL CY8C42x8-BL
BLE 47 XT L | Bluetooth 4.1 xt Bluetooth 4.1 %t Bluetooth 4.1 575 | Bluetooth 4.1 145G Bluetooth 4.1 %t Bluetooth 4.1 1S
moZFaoraL moZFaoraL HZFaoralL
OFara)L R4y | OFBka)L REy n7okaL R4y
RO EED RO EED RAYYHEFED
. . Y% D BLE §#R | V%EE D BLE &# N H%¥D BLE ##5
BLE #E#&&2Y | BLE EiREUVD . . . . BLE fEi#g&U>y . .
. . EVORBN—F EVOBIN—R . EYOBIN—F
B koxy | BAE 917 IAvy | mrpImyy | BACEUET s 500,
Javy D7 FAavy Javy
CPU é‘:;’erf ,\‘/I\(F;M 48MHz ARM 48MHz ARM 48MHz ARM é‘;’\r"tesz_GgM 48MHz ARM
CPU. S5 L Cortex-M0 CPU, Cortex-M0 CPU, Cortex-M0 CPU, CPU. >4 L Cortex-M0 CPU,
*f»r’})w)%%: VT A | SUTILHAIIL | ST AL 4#45)1«0)%%: DUTIL AL
e DREIZHE DFREIZHE DRE(ZH IS T DRE (xS
boinn 125
T5va AEY 128KB 128KB 128KB 256KB 256KB 256KB
SRAM 16KB 16KB 16KB 32KB 32KB 32KB
GPIO =X 36 =X 36 &KX 36 =X 36 &KX 36 =&KX 36
Ca pSense X35 @D X 35 @D &KX 35ED RA3BEANEY | ZFK3IBED BAX3B5ED
oY — oY — ot — H— Y — oY —
CapSense —&5n —&5n —&5n —&Hn —&5n —&n
SIXFy— TINARADH TINARADH TINAADH TINARADFH TINAADH TINAADH
ADC A e B I s e T e s e A D R e
ST)QKS- CoAm | | ARI12Evh. | Rf12Evh. | A 12E VN, ST)QK; s A; * | xRk 126k,
ADC p 1Msps SAR ADC | 1Msps SAR ADC | 1Msps SARADC | o~ P 1Msps SAR ADC
FR7UT Fq—TR)—F Fq—TR)—F F4—TR)—=F | T4—FR)—F
E—RTT7HT747 | E=KFT7HT47 E—RT79T74 | E=RTF79 747
H2ED TAED L L T2 @D T4ED
TRys<INGg | TaySTILE Jays<INGg | FRYS<IINE
ARF7UT ARF7UT FR7UT FAR7UTS
avL—4 AT THE AT v THERE DTAOTITHE | DA TVTHERE
BeEEA-2/ EA-2@D - HL HEEHA-2M@ | #EA2ED
DIEHEED EHEES DEHEEN EHEED
av/\L—4 av/\L—4 avLb—4 avi\Lb—4
Eift DAC TEVR(QE). | 7TEVR(1E). HL #L TEVRQE). | 7EVh(1E) .
SEwhk (118) SEwhk (118) SEwk (L1A) SEwhk (L&)
BRI EE 1.9V~5.5V 1.9V~5.5V 1.9V~5.5V 1.9V~5.5V 1.9V~5.5V 1.9V~5.5V
S f==) — > — — —_ = — —
EHRRATA | T 7207 | 27207 | #7207 | 77207 | ITC720T | 2 gz
. K K LYAEH | E—F LIYAEHE | TR LIAEH | K E—F: 13pAEH
e = & & oy &
gE\iL\?So:A%E NANFR—k E— | NN\F—k F— | NfN\F—} E— :E\i;\;iSOEA’E— N INFR—k E—
g : K: 150nA &4 %& K:150nA &5 #& K:150nA &5 %& R ’ K:150nA &5 %&
:'<I~‘y7° g AbvT E—R: AT E—R: AT E—R: ’ij . AbvT E—R:
GONA %552 60NAZHE 6ONAZEHE 60NAZHE 60NA B35 2 6ONA ZHE
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TINAR I7SY
-3 1 CY8C41x7-BL CY8C42x7-BL CYBL10X6X CYBL10X7X CY8C41x8-BL CY8C42x8-BL
+5 Ak LCD —EDTINART | —E8BDT/INART —EDTINART —EDTINART | —EDT/NAR —EDTINART
EREh M 4 COM, M 4 COM, @ 4 COM, M 4 COM, TD 4 COM, M 4 COM,
R2ETAD R2ETAD R BT AURD R2wTAD R BT AVRD R BT ARD
LCD BEE) LCD BEE) LCD EEE} LCD EEE) LCD EEE} LCD EEEf
DT VAR HY5%T I s I NN Ay53I Vi N
VT i |j;c /JSZI ;7{_(; JossvI It Foys<IINGg Jnys<IIvi IZOC /]SZI ;7{4; TRy S<I I
UART ﬂt;_&_ I’C.SPI. Ff=1x | I°C.SPIEf=IE I’C. SPI E£f=1& UART é{f*i}— I’C. SPI. Et=l%
> BORE Eﬁ o | UART izt UART %{#z 1= UART %{#z 1= > BD MZL | UART &Mz
ST LEIE 2EDMIILT= 1BAFEE 22BN | 1@AFIE2ED ST ILEE - 2 EDIILT=
8 = SCB ¥3IL71- SCB ¥IIL7- SCB 8 = SCB
J0v% (SCB) J0v% (SCB)
BAR—/"No>
R/ INJLANEZEER 4 4 4 4 4 4
25 (TCPWM)
RATIAIL 4{E. £ RI1L8D 418, &£#RIX8D
JBav% (UDB) nwraE)LLE& nTHOEILEL
V12074 Y 120DT7—4
NRZEEADIEM INREHABIEM
DTIARIL RYT DTIRIL RYT
e I (BA<—, 2 e fo I (A —.
sl hoos— pwM) | FC sL L A B— PWM)
F-I1L@EE EIHESETH
AB—T1—R AB—Tx—R
(UART.SPl) #& (UART. SPl) &
B$BDIZERT B 2DIHE AR
HE BE
EMOTSHIL HY (—EOT N BY (—BOTF BY (—BDF HY (—8BOTN
RY7z3)L (%S, | ,. 4R TO UDB e = N N 42T UDB
L . mas ARATHEEHEE | IRTOEEMEE | L . —as
PWM) RN=ZADTIHI Jnvs) Jnvs) R=ZADTIHI
R1y7x3)L) RY7x3)L)
7=} IMO: 3MHz~ IMO: 3MHz~ IMO: 3MHz~ IMO: 3MHz~ IMO: 3MHz~ IMO: 3MHz~
24MHz 48MHz 48MHz 48MHz 24MHz 48MHz
ILO: 32kHz ILO: 32kHz ILO: 32kHz ILO: 32kHz ILO: 32kHz ILO: 32kHz
ECO: 24MHz ECO: 24MHz ECO: 24MHz ECO: 24MHz ECO: 24MHz ECO: 24MHz
WCO: 32kHz WCO: 32kHz WCO: 32kHz WCO: 32kHz WCO: 32kHz WCO: 32kHz
ERETENR AR UL
%(,E?;I): o POR POR POR POR POR
® <:)tD) BOD BOD BOD BOD BOD
LVD LVD LVD LVD LVD
EEERE
(LVD)
I — gﬁdQXFONG(n:ﬁ)X 56-QFN (7.0 x 56-QFN (7.0 x 56-QFN (7.0 x ?%QXFON;%)’ * | 56-QFN* (7.0 x
iéJ:U ' 7.0 x 0.6mm) 7.0 x 0.6mm) 7.0 x 0.6mm) a*aJ:U ' 7.0 x 0.6mm)
BLU BLU BLU BLY
exss?:vg\’q_cisp (852 | gg.wiLcsp (352 | 68-WLCSP (3.52 | 68-WLCSP (3.52 Zf‘OVX';CSS; " 76-WLCSP (4.04
0.55mm) x 3.91 x 0.55mm) | x 3.91 x 0.55mm) | x 3.91 x 0.55mm) 0.55mm) x 3.87 x 0.55mm)
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10 {+&B: YATLROEMAE

AETlE, YA4TLRAD PSoC 773 DT /INA R TERET BIRICKKHE TKAAEIC DWW TEHRBALET,

aAvikR—RUk AV T74¥21L—ay W—)b: PSoC Creator OFHEA GUI T, FaVR—ARUMI#EAFRAENTLNET,
AVIR—RUb INGA—B—FHREARAR T B=DIERASN, AVR—R U EEI)YITBIETTIERSNET,

aAVR—R2bk: PSoC Creator VIR 7 EIZF7AAVELTERTITHEEDHEAAA IC T, hbDavR—rUME
BHDICEVARTL AVE3—Tx—R%E  RERIAY VATL NRENLT MCU IZ#EHSNhS 1 @0 PSoC avRk—
RUMNIHAETHDIZFEARASNET, HlZIE. BLE 3> R—=R+T Bluetooth Smart EGZIFADHS THERTEET,
BRI, 0SS LAREeART7H0Y avR—r ot oY —RICERTEET,

MiniProg3: RO TRY SIS N—FIxz7THY. REDTOTSINYR—rSh TOENADRZLERFEIE
PSoC A& Fvb®D EIZ PSoC TN RETOYS LT BI=HIZFERAINET,

PRoC BLE: Bluetooth 4.1 £#fI=5xt 9 %04 F42!)—® BLE O3/l R4v5%E{ BLE BiETOvIEHELT-
ElEH#EED SoC TY,

PSoC Creator: BZEZ1T3H8EHD PC IZTAVA+—ILEhT= PSoC 3. PSoC 4. $&U PSoC 5LP DA RitiRE
(IDE) Y+ 7THY.PS0C Y ATLDN—K Iz 7 ET7— LIz T7H#RRFIZERSTT E0 . F=FN—Foz 7RI
— &Y% IDE ATHRKR—T BIEEFREIZLET .

PSoC Programmer: PSoC T/ RETAT S LT 50D FREDHIHMETOISL 7S )r—3>TF, PSoC
Programmer [& PSoC Creator &ffi& 41, PSoC 3, PSoC 4. PRoC. #& U PSoC 5LP &&t& 70 S LLET,
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11

111

{1+48% C: 447 L X BLE R%vY—IL

PRoC BLE B%¥vhk

61 2R BLEPioneer Kit [%, PSoC BLE & PRoC BLE fiADT /AR F7IYITHIEL TS H AT L AD BLE BiH
FYRTT, ZDF Y& BLE Pioneer RA—XAR—F(ZHE#ELI-EY S LA FE%E PRoC BLE (& PSoC 4 BLE) EVa—)L
MOFYET, COXYMIaAVEMMND, F-[XUSB AU 4—TJ1—REN L TERBBRESITET,

BLE Pioneer R—RXR—K& BLE EVa—ILEHAEHLETHERI NIL, B Arduino Uno ORI FEHD L —ILRE
HATDEHEEBHD/NYTUHK BLE T/3( R, Ef=IE CapSense 1—H'— AL B—TJx—RALREDEIRIESE PRoC BLE
TINARABEEERFRTEET,

BLE Pioneer A—RR—FK([EA U R—RTATSLET/INVY AL AT—REEH LTSN T, PSoC Creator IDE Z41L1=
BLE SREt DT/ w5 IR (T F R<EIE(-4YE T, BLE Pioneer Kit (% Digilent®ZiE DE=ZFERF —HMDD Pmod™R—42—
H—REDAE—T1—RTOEHREYR—IT2EBMDAVT —EHEZ TWET, COFYME BLE Yoy TRE—ELT
HEBEL . CySmart RAk T3aL—33> Y—)LEEEIL T, 3F BLE Windows PC T BLE 7/RRk I2al—33y FSvk
IA—LEERRTSBLERVY ILERBELTOET,

ZOXYRZIE, A—F—DHBED BLE 75— a B TESKIIT.BLE BTV TAPzIREEH—ANEFE
NTLWET . XYFDEFIR. Fvk THAY . BT TAOSHRORF1 AV T7AILEAFT BICIE.
www.cypress.com/go/CY8CKIT-042-BLE IZ7 VAL TLIZELY,

61. BLE Pioneer Kit

Ok

puge DOOOS
00n 24O,
"
G
v
'

O

>

PRoC BLE Module

>

- EL
PSoC 4 BLE Module

3#: PRoC BLE Bi% vk Tl&. PRoC BLE T/8/RX £Ya—/L (T® 61. BLE Pioneer KitITOEEDEC1—)L) X
128KB M 735wia AEUEFED CYBLIOX6X T/AARAZRELTLET , 256KB DTS5 va AEVEFDOT/INAR
(CYBL1OX7X) #ZNELTWBED 21— ILIEHATLR DT HA+D CY5676 DI R—UTEBIEXTEET,

CySmart /RRAF T2alb—33> Y—IL

CySmart "X+ T3al—33> Y—ILIE BLE Pioneer Kit M BLE K%' LE#ERALT BLE €SI TN REISal—
;3 %1=6D Windows 77 Jr—a> T, ZDT7F)r—av(d BLE Pioneer Kit D—#&LTAURh—ILEh, BLE
AVKR—RUEDHEIVYT AT VLB TEET, child, RUTSILD BLE —E R, FHS598URT1v5. LU
FRIE2—FETR T HTET., GATT F1=ld L2CAP EHIERIOFrRIILENL T, ZFEAD PSoC 4 BLERYI7IS
IWREEZTAMOD TSV TI+—LERELET,
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CySmart RRF T2al—2ay Y—ILEFERALTERTELMEEILUTHEENETH. ChoICRESNER A,
B BLERUIIFLERFYULT, ERTEST/NAREEHT B,

B H—EREFVIVRIRTAVIHEED FRELI-RYTIIL T/INMAD BLE PRIE 21—+ 2EHT 5,

B XYSYURYRTAVY N 2—,TARDYTRE DN TEHEAEEEITI.

B EHRLEZARYIITIL TAARNEDFYTIRA) AT 97 BB IVIETRERIT S,

B BLE #¥alT4 IF—TrEFEALTOERLEZARYIISIL TS REDFEDY (RUR) LT 5,

m RUYTIF)L T/INMRED BLE L2CAP #E#HiEmND v a0 % R IL . Bluetooth 4.1 E#RICE>TT—42E XTS5,

62 & 63 (2, CySmart RAF T3aL—43y Y—ILDI—H— /L A—Tx—RERLET, COY—ILDEILTYT
BIUFERAAZEDEM=DOLTIL, Help A=2—RAD CySmart 1—H— HARKZTS IS,
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K 62. CySmart 7RRAk T2aL—33> W—ILDIRAE— TIN( R 2T

() CySmart 1.0
File  Help
) Select Dongle @ Configure Master Settings $¢ Manzge PSMs €} Disconnect

[ aster | Find Me Target [00AD50.00.00:03]

Adverisement data | Scan response data |
D@

Description Value Index

JStart Scan @ Disconnect B2 Add to Whitelist

# Device Bluetooth Address Address Type RSSI Advertisement Type Connected

AD Data 0: <<Fiags>>
- Length of this data a2 [
B «<flags> aat |11
=+ Fiag Data: 008 006 |12
LE Limited Discoverable Mode OFF
Discovered Device List - LE General Discoverable Mode oN
BR/EDR Not Supported on
Advertisement and ‘Simutaneous LE and BR/EDR to Same Device Capable (Controler)| OFF
Scan Response Data - Smultaneous LE and BR/EDR to Same Device Capable (Host). | OFF
Reserved OFF
Reserved OFF
- Reserved oFF
AD Data 1: <<Complete List of 16bit Service Class UUIDs>>
o Add [ Remove (] Clear All €9 Refresh || imansiinesas 005 |1
|| & <cCompiete Listof 16t Service Class ULIDs>> o031
# Blustocth Address Address Type Bonded T o vt At
- waz |51
Trusted Device List m 018 |[6]

i

02:01:06:03:03:02:18

i Clear Log gl Save Log

[15:0328.283]:  Reauest OP Code: i E07
[15:03:28:283] Status: BLE_STATUS_OK
[15:0328:283):  Raw Bytes: BD A7 06 00 7F 04 07 FE 00 00

Log Window

63. CySmart /RRk T3aL—23> Y—ILDRYITTS)L TINA R FRJEa—+ 5T

File Help

) Select Dongle & Master Settings ¢ Manage PSMs £ Disconnect

Find Me Target [00-A:50.00:00.03]

Atrite Detals | Send Commands
(B Discover All Attributes Enable All Notifications [[] Read All Characteristics «® Pair |[Bf Export | fil] Clear Handle: 0003
Hande uuin UUID Description Value Properies uuD, 2700
£} Primary Service Declaration: Generic Access UUID Deseription:  Devics Name:
- (0001 ‘mzm ‘ Primary Service Declarstion ‘m 18 (Generic Access) ‘ Value: Find Me Target
2 Charsctonsic Deolaraton: Devios Nams 46696564 204D 652054 6172676574 =
| SN2 |02803 | Charscteritic Deciaration 0203:00:002A i
Crorscersic Declriion: Appecrance
500004 [02300 [Charctensic Declaeton [0205:00:01:24 I e — A
e | = o
- Characterisic Declaration: Peripheral Preferred Comnection Farameters e
5-GA0006 02803 | Charactersc Declaration 020700042 I = [ —
£ 00007 ‘mz;\m ‘Peﬂpheﬁ\ Preferred Connection Farﬁmaeﬂ‘ ‘MJZ — e ZLSE&Z\;E'S[‘ e E
-} Primary Service Declaration: Generic Attibute: Attribute Display Notfy
- 00008 [ox2800 [Prmary Service Declartion [01:18 (Genere Atrbuse) | and P
51 Cheracteristic Declaration: Service Changed Configuration [ ———
5 G003 |02803 | Charsceristic Declarstion 2208000524 Pp— -
T 0000A[0c2A05 [ senvice Changed o2
£ (<0008 | B:2902 Clisnt Characteristic Corfiguration
=} Piimaty Servics Declaration: Inmediate Aleit
& GO0 02600 [Primary Service Declartion [02:18 (mmediate Aer) |
5} Chracterisic Decarstion: Aler Level
500000 [0e2803 | Characterstic Decaration [s0E0006:28 I
OO00E | 02806 | Mer Lovel 04
Aributes

{ill Clear Log g Save Log |

[1E:1200:407]:  Request OP Code: BFEDG
[151200:407] . Status: BLE_STATUS OK
[151200:4071:  Raw Bytes: BD A7 06 00 7F 04 06 FE 00 00

a0
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CySmart €/ JL 7T)r—3>

PCY—ILOMIZ. FNFRDTTVr—a>r ARTHHD i0S 2 Android D CySmart /3L 7F)EFHoO—RY
BIELTEFT . ZOTTVIE BLE RIEDRAY—RIH2%, RYTIFIL TINARERF UL TERETESEURSIL TN
ARELTHETEDES. FFND i0S a7 D Bluetooth 7L— LT —4& BLE D Android DA AH TSI T+ —Ls

IL—LT—0Z&FERLTVEY,

ENAIL TIYIL, EEML GUI ZEALT SIG #£A® BLE BETOI77//)LEHR—rL, R4 BLE H—EXE LU
FXSHR) ATV DEFEMEERIELET . BLEZZETOI7AILICIAZ T, 7FVIE Y AT L R®D LED & CapSense =i
FIZERALTHREL TOITFAILDREFZRIFLET . K 64 R 65 I, CySmart 7FVIZHEITZLEHTOI7AIL
A—H— A A—T—AD—EDRY')—2avbERLTWVET, BLE Pioneer Kit D 7O zIMilZERLTZ T r—

23 EETTBHEICDLNTIL., BLE Pioneer Kit HARESBL T,

64. CySmart iOS 77 iMEETOI7 1L DI

No Service

£ 48% B ¢

No Service 8:54 pm 8:57 pm

BLE Devices o, < Services

Pull down to refresh...

Bluetooth Pairing Request
“Heart Rate Sensor” would like to pair

Heart Rate

with your iPhone.

¥

Cancel Pair

Heart Rate Service

% @ >4
3 52% E) No Service 8:58 pm $ 53% @4

= —

< Heart Rate t

96 bpm

Devi

Sensor Location :

Wrist
0 kcal 610 s
Energy Expended RR- Interval

X 65. CySmart Android 7 U MAE TR T7 1L D5

= BLE Devices

= Services

Refreshing, Please wait...

Heart Rate Sensor RSSI:

00:40:50:00:00:06 -47  dBm

Heart Rate Service

Bonding

= Heart Rate

84

¥

Sensor Location:

Bonding is in process
please wait..

I Heart Rate |

Wrist

il

714 =

N

0 keal

Energy Expended

RR-Interval
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12  f8% D: PRoC BLE /8 (X

12.1 ARM Cortex-M0 &XFE!)

PRoC BLE [&. 32 Ewk® ARM Cortex-M0 CPU ZA&L . fx K 48MHz O EliE# CEIYERTBET. 43-DMIPS T4 aEZ# X1
LFET . Cortex-MO CPU (X5 L 4L D 32 EVbFEREEHR—LLET , PRoC BLE [F5& X 32KB ® SRAM XU
BA 256KB D I5wia AEYERBLTLET, 75y a AEYIEEY 85%ND 5 )L H4(4)L SRAM 7R ERE%E
EHIIHAHLMEEEZ A TOET,

12.2 BLEHYITLRTLA

BLE 7L RTAIE BLE UVORBRIVOUEIUYMEBRERINALOBRYET UV IBIV O UIERAI—ERL—TEmADGO—IL
[SRHIELTWET UV IRBIV O U, B L DUTAALNET WA RBHEEGEEDFEIE, BELV/N\—KIT7TO AES
EELEETLT O HEBHZEEL. 7Oty N AZR/MRIZLENS S EREEERLE S, Voo B4IEe/RA S okl
BEDELRTOAPINERII7—LIIFTREINFT T, A 1LY TAF E—F (DTM) [X. % Bluetooth T X 2% {# F
LTESEEETRAN AEDICEENTET . WERBIFET LB LY, 2.4GHz ISM OB K%L IMbps DT —% L—k
T BLE /A7 yhERERIET S RF S0 —N—D5YET  ZEETIX. 2OTAYIHA GFSK BiRZEITo1=%. Chbod
BLE N\ 9D T ORI R—RNURESEEEERBIZERLTOTHIMOEELET, ZIETIEL. 2OTOVvIH GFSK
BRETo=R. ToTFHFOLD RFIESETIUHIL Evk AR —LAIZE#RLET,

RF FSoY—nN—IFN\So2RBL. BEEEENLT 50Q 7oTT%ERE#T 509 ILIUR RF R—b EVZEBATLNET,
HABAHZ. HEBERERLLT7SIr—avEBICREILT 5=, -18 dBm~+3dBm TFOY S LRHETT,

BLE 7Oka)L RAYIIE LI T D#EEFERIRLET,

" OYUIRE (LL)

YRA—ERL—TOO—)L

128E v DAESKS 1L

{ET 2 —T L@ %N (Bluetooth 4.1 D4 #E
{ETJLF¥—Ping (Bluetooth 4.1MDHEARE

" LUTOLOEMBZTLABLE 412045 )L E—FK RR bk R4v%
= WREBUYSOHIESER ORIV (L2CAP), FRUE 21—k (ATT) 8L Ut F )T IH—+ (SM) AL
= —fBFRJEa—k TATFAIL (GATT) E—RT7 IR TOT74)L (GAP)
B GATT.GAP. L2CAPAMAPI7Zt R
B L2CAP#ERM [TF v )L (Bluetooth 4. 1D HERE
B GAPHERE
TO—R{x ¥ RE— AT HF—/\— RYTzI)L, £V OA—ILE LV FIE
TFaT4 E—F1: LRLL, 2.3
tHa)F4 E—R2: LRILL, 2
A—Y—FEDEHMT—2
BROEREITH S
B GATTHERE
= GATTOSATUREY—/\—
= GATTHI 7OV —Sw(IxtiG
= 32EwhkUUID (Bluetooth 4.1 M #4#E
B o XalTa
= RT7YUYAE: Just Works. Passkey Entry, Out of Band
» RAEFHAOHEERE MITV) RELT—2E4
* BLEFSANI—BKLUELT—4
B FRTCOSIGIEABLEOT77 A ILIZx

HATLANRMET 5V TR T7 (PSoC Creator) (Z&Y . BLE Y)a—3>  DHRHIFEREICHEIZHYES, 2D GUI
R—Z2MAVI714FXal—3ay Y—ILEFERTNIEL BLE ORI X4yo0O—)L, EEESIUP/NSA—S—% R T
F9, EMICOLTIE, BLEaQViR—R Uk T—4L— IS BUEE,
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12.3

12.3.1

12.3.2

12.3.3

12.4

12.4.1

12.4.2

TaSSTITIETORIIL RYDIS)L

PROC BLE [ZE2EXRTUALELUTTAYT RYITSILERBLET, T2 RYTFILIE SCB, TCPWM LU 12S
FEATWET, 7FAT RYITFILIEERE 12EVFDERLERL O RS 7FHAS-TP4)L a2 /3—4— (SAR ADC). #%
BARESVF 2T (CapSense). BXUET AL LCD BB EZEAHET

Jao4g5<J I SCB

PROC BLE (% 2 E®OHMIILTETHIZTASSTTILE SCB 2NELTLET, choDTAavyiE 1°)C. SPI =1
UART /28— DJ1—RZHATVET . 5D SCB T OvIIELL T D#AEEHR—FLET,

®m  Motorola. Texas Instruments. National Semiconductor @7 ArIJLER D H BIELE ML SPI Y X4—& SPI R
L—J #hE

m  SmartCard )—4%—, O—HILBEEHERYET—2 (LIN), BEUFRINMET—FHE (IDA)TOraLEREBREDH D
ZHMAT UART HERE

mEENL 1PC RRE—BEURL—T ke

®  CPU DM ALLIZEMEATTEER SPI LU 1°C E—F

m SPIBLUV PCTOMILEDEEN (FT14—F RU—T) BIEE—K (S ERY OV I %EFE )

FEMICDOLTIE, SCBavR—3ok T—2L—bETSHBIEELY,

F0455< 7 L TCPWM/PWM

PRoC BLE 704577 /L1E 16 Eb® TCPWM J Oy & FH>TLVET , & TCPWM (&, 16 Evk 43— AD U4,
PWM., FXERXRTI—FE#RETEET, TCPWM (X, BEHE DB IUBIRTEEAER2—k UR—F, RbyT Aok,

BEUXvTFr AIRUVLDEBSFRELET . PWM E—FIEhRFIZ. Ty, BEUVERLUSUS LBEEZ Y R—ILET,

FHMIZDOLTIE, TCPWM aVR—RU bk T—2L— IS RZE,

T7I)D—ED T /AA AL TCPWM D=, 4 BDEMD PWM EHEZTLNET, PWM RYTx5)L(F 8 EvwkES=IE 16
Evh D RRECRETEET . PWM [ZIX. N—F Oz 7 CE—F=(HERIMSIVT EHIEE S EERT A =OIZLEE AN
HYFET ., Ff= CPU DN AZR/NBICLTEHELUTILEA L ARVNEERICRESEIFELAELIRHBELET . &KX
4D 8EYF PWM E=IZHR K 2ED 16 Evk PWM AHYET,

B DOULTIX, PWM aViR—HR ok T—EY—rETSBFES,

IC YRR TOyvy

PROC BLE [F¥RXA— E—FTEMEL. JIMLT=T—43 /At RR)—LZEEFEDNSVRIYA— (TX) &L —/3— (RX) IZ
WIET B 12S TAvHERBLTWET, COTAvIEH U FIL Y=Y 8~32 F—4 Evk, KU 16, 32, 48 F1=1d 64

EvkD—RBIRGBEHHR—ILET, T—2L—FIRE K 96kHz £T (64 EVFT—REIREARE) T, IR EAFvRIL
FIFO Ff=[1252—)—TEIXFL#4 FIFO AMERTIRETY,

FHICOLTIE, 12SaVviR—RUb T—2L— TSR,

MSERREL 7O RYITSIL

IN—Fx7 o—roY—%{HEZT= SAR ADC
PROC BLE & 12 Ewhk, 1Msps ® SAR ADC ZNELTWVET  AS FrLIE, TRISTINLGHEES LU LTI
IVRFERFEBANAT LIV EYR—ILET, FrRI/ILRITEATREL GPIO MDA k> THIBEEhET,

SAR ADC [E. CPU DN AELIZR K SEADF Y RILTEEAXvUERITTESL/N—FDIIT O—H oY —%EATLE
9, SARADC (X, F-IhoD S HDFrRILTHAT—2DRBEOEYILGEEDFINESHEEYR—FLET,

FMIZOWTIE, BREBEROAVR—F U T—2— ISR,
HEREMYF £V (CapSense)

HERENVT LY AROBHEBEBRELFE-TEU Y —LFLE oY — DAL DIEDFEERELEY . HERE
oY —FHEMAREIVICLERDE BEHICBATEY, FNS REGFDOLDTY,
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12.4.3

12.4.4

12.5

1251

12.5.2

PRoC BLE ® CapSense #&EIEIELMES 3 /A Xk, VS RAREDTHKEERTEL, RE2 A5 F—, b5 v0/83vEd5kE
Bt —LEDSBEHREE Y —DEATESR— N FT,
DI XFr—IZH/ LTz CapSense Fv I\ YRIFLUTORRZF>TWET:
B 1ARKEE2 RIBAYTF DT T —avIsxtis
m RKRK3SED XY oY —ARITHE
n CiRAFv—RBRHESAITIVEED:
 LRIESVTF LR R DYV ET Y)Y
2 RIBAYF N HYvh  R— L
YATLADRMTEY T I7 aviR—2 b EERTLIE BERERL VT ORGMEHRIZAEYET, AarR—RUb
&, SmartSense™MEWSIN—R Iz 7 BEFa——2J #aeE Y R—rLET,
FMIZDOULTIE, CapSense FRETHARETS IS,
7 AN LCD EERFSA/3—

MBEEET, RILFA—EZPYEIVLBEDIFEAEDRBEEENDR—FTIETHEIRE T AV LCD #FE->TEHRE
RRLET, B AVMLCD Z7 4400V FA—SEEH T A=OIZHERS A\ —2HEELLET, PROC BLE [FtE5 A+
LCD ASRZEIERE TEHEEEE /I LCD FSA/N\—ZRBLTWET,

PROC BLE [E&®&X 4 DDIEUTAVE 32 T AUNEBERED LCD ZEEEITEE T, B AV LCD R34/ —I[E,
FTA—T R)—T DLV RTLENE—FTRIE TUA DV AT LEREEBEETRATAVI TARTLAERFTEET,
SEMIZDULNTIL, AN87391 — PSoC 4 14 A2k LCD EEEREIZ S B,

Jn435<7IL GPIO

PRoC BLE I$& K 36 AD TR 57T ILi GPIO EV#{EATLVET , CapSense., LCD, 7+ R, F=IETOHILES
AIZ GPIO #&/ETEET , PRoC BLE ) GPIO [ Z<LDEREIE—F ., BRENREN B LUV RIL—L—MIRELET,

PRoC BLE I[EHREMES % GPIO I A EHEERBEEZ DM T) O MNIERBRI AT LERBLET . COEER
HERRICKY | BIERERETERBRL AT OO EHRIZHYET,

SEMBICDULNTIX, PROC™ BLE 79 =AJL VI7L VR Y= T ILETSEEESL,
DRATLEHED)Y—R

EREEEDENR

PRoOC BLE (% 1.9V~5.5V ERERXE CEETEE T, SESFHEHE—FREHR—ITB=0DT7IT147 TPRIL L¥a
L—4 BELX1L—4, Tr—F RY—FLE1L—20NAN\F—h LELL— 2 EDZHDREL XL —DHYET,
PRoC BLE (/87 —#> U+t vk (POR), BEEE T (BOD) BELWMEEEHEH (LVD) O 3 FEFEDEEERMAEEEF-
TWEY,

SEMIIZDULNTIX, PROC™ BLE 749 =AJL VI7L VR =T ILESS B,

IO OBBIORT L
PRoOC BLE (AT DIAYY V—RERBATLNET,

. NEERIESF (IMO): IMO [& PRoC BLE OREI/AVIEIMBRDEHY—ATT, CPU BLUTARTOEERIITTS
LI IMO A0 0v o TEMELEY . PROC BLE [E IMO M oBIET 228D IOv N ABESATHNET , Chid
DHEBIFTEEDRYISILADIOVIEERLET,

n RAEEEFKIEDS (1LO): ILO IFBIEHEBEHRERTHY., EIZT1—T R—T E—FTEET HIEER)TSILA
2099 EERLET,

n  SMERKERFEIRSS (ECO): ECO (X Bluetooth 4.1 {t#TIEE SN =+50ppm YOV EEHZF =T =HIZ BLE
YIORTLDTIT4T vOvoELTEREINET, ECO L. EBO/OVIEREEANET HETKEIOVIE
EMERAETL-ODOABARELEFTIVT U EHBATVES . BFEE ECO 4O0v9ELRATL Ay ELTHE
RTEET,
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FET K B SIREF (WCO): WCO [& Bluetooth 4.1 £k THEE SN F=£500ppm VAV B EEHZ T3 1= (Z BLE
YITVRTLDR)—T sOvHELTHERAINET  RU—7 JO9ZIXERLGER)—T 343052 R#L. IEEShE:
BHEEGRRTOIIAITYTETMREIZLET . WCO BLUT7—LDIITICKY. EBUTILEAL YO
(32.768kHz K BFHIRB OB EHKBELIRN) (FEIRTEET,

66 IZ. PROC BLE TN/ RADYAYF LY 7—FTOF¥ERLTOET, EMIZDOLTIE, PRoC™ BLE 79 =AJL 1)
T7LUR =27 IILET SIS,

66 PROC BLE #0484 X T s

@ 32.768 KHz external clock

WCO
Low frequency clock to WDT, BLE low power logic, LECLK
LCD, CPU timer and UDB o
.| Prescaler ToBLE Link Layer .
ILO 12" (n=0..2) »LLCLK
To Flash and peripherals that _
Divider need specific divided clock > HFCLK
ECO »
12" (n=0..3) Prescaler To CPU & bus interface
0 : »SYSCLK
12" (n=0..7) of peripherals
IMO
Clock enables to SCB, CSD, TCPWM,
EXTCLK& N Divider 0 LCD, PASS & UDB to divide HFCLK R
2"(n=0.16)[ . og..... ~
Divider 9 - PERO_CLK
71 /2" (n=0..16) "
Fractional Divider0 ™
Fel /(2M+(27-1)2M)
(m=0.16, n=0.5) Fractional Dividerl
»/(2™+(2"-1)2")
(m=0..16, n=0..5) >
- PER15_CLK
L]

1253 {EHBEHE—F
PROC BLE (R 3 IZRT KIIZULTD 5 DDEHE—FEHR—IFET,

F: INS5DE—FRIL PROC BLE TN RADEHNE—RFTHY., BLE U T AT LTRBINEDEHE—REERVET,

FO747 B—F: CNIEEBELHEE—FTT, COE—FTE. TRATORYIIIILHBESHTT,

RJ=—F =K. ZOE—FTIL, CPU BRY—TFREEIZHY, SRAM NEBBIREEIZHY, IRTORYIISILNESR
TI, EVAADNHELET HE, CPURIIAITYILT, VATLNTHT47 E—FIZRYET,

Fa4—F R)—F T—F: ZOE—FTIE. 8EKEH#HIO9Y (IMO) BEUTRTOEERYISILHEN TS, WDT,
LCD. I’)C/SPI, Yo B H L WER K~ 0v% (32kHz ILO) [FHTY . GPIO, WDT F7=(E SCB MDD EVY5A A,
FA—TR)=F o -ariR—R MDA TYTESBBIENTEEFT, COE—FTIL, PRoC BLE 773UNT
RTDTNARADEFRBEEZ(E 1.3uA TT,

NANRR—F E—F: COBHAE—FIFE, SRAM, TOV S LARELRRE, LU GPIO MoERMENI-EIYIAFHIZKY
DIAYT VT T HEEEREBLEMNS, 150nA LWLV SAREDETREEZERERLET,

AbvT T—FK: ZOBHE—FTIE GPIO RENREFEINFT T, BIEDIWAKEUPIELMNoDITA 7Y (X EIRET
T, CDE—RTIE, EFHEEIL 60nA DHTT,
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% 3. PROC BLE (EHEBEHE—F

12.5.4 TINMR £¥%a)T4
PROC BLE [£75via ARVEFRETIERAHAINIAE—DFRETEHTLavE#OMRELET, 7592 aD&FTIZ 1D
DIREEVEFIHYET . ChODEYMIER ISV TITHRMENhTOES .

12.6 7455wl GPIO

/O VAT LlE CPU BRYIISILENEBD A B—D—RERHLET, PRoC BLE [FRX 36 ADTAS ST ILE GPIO
EV#&{HATLVET , CapSense, LCD, 7+ R4, £z [XTPRIILEBAIZ GPIO &R ETEET, PRoC BLE M GPIO [EZ<DER
HE—KF. BEFRENB LUV RIL—L—FRELET,

PRoC BLE [XREMEE% GPIO IZHEHRTAEHEBRBESZADMVTIDIVMIBBV AT LERBLET , COFEHLER
12k, ERRFEHEERL AT IR ERIZHEYETS,
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13 {8} E: BLE ZAkajL

13.1 #=

BLE (Bluetooth Smart EHBFEIENTULVS) 1E 2.4GHz ISM HTEIMET HIEHBE B HDERIZALL T Bluetooth SIG [2kY
EESNELF=, ® 672 BLE R4y9ERLTLET,

67.BLE7—*TUF ¥

Applications

Qo
=
o
2
(aL,
]
(%]
o
o
=
O

Find Me Profile

k)
=
o
=
(oL,
i)
©
@
=
[}
(5]
I

Blood Pressure Profile

Generic Access Profile (GAP)

Generic Attribute Profile (GATT)

) e
Host Control Interface (HCI)
Link Layer (LL) Controller
Physical Layer (PHY)

BLE RAYIIERD 3T IWV—TIZHHbhET,

. OVbA—5— YBTNART /T IrEBEELTEREESLLTEELET . EEDRERKICCOIVNA—5—IE
BIBESEES LT YNEERLET,

. KRR EXaUTFq IR—Tr, FRIE2A—F ORI GEEDHLETARINETOTFAIVEEDL YT IIT RE2YY
THY. 22U LEDTNAABEDESITHDTNARIZEETINEEELET,

. TN —ay: YIrIIT RAyHsEavb0—S—2F AL THEED#AEEEREITAFEANTY,

TR, — MR MAMERY—ERLE BT —ERZEHELTRY LIFT BLE RAYIDEHDEDHEIZD
WTCERBALET . BLE 7—FTUF v DEEMERBAIZ DL TIX. Bluetooth Developer MY A ~ZEBE SN TLVS Bluetooth
4.1 EHRFEIFEETAEITELESLY,

13.2 '@ (Physical Layer;PHY)

ZDEIX, 2.4GHz ISM HDHI AR ER MR ZLER (GFSK) EVLVSZERAAXEFALT IMbps TTURIL T—2% %2
ELET ., 20 BLE OWIEEIL ISM H%F 2MHz Z& 40 D RF FrRI)LIZHIFTTHEY . ZORAT—2Fv2)LIE 37 BT
BEFraILIE 3ETT,

13.3 YY%E (Link Layer;LL)

COBETIE., @HESIVIO—FEICESIVNET—FTIOFvENALT) EHEEDOHIMEB)VIEHILTIODEERE
LBFEHRE.BIVBFETEEEENDOBLE JOMILERR I HHEEEELE T UTRIVIBOBED—ARTY .
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13.4

13.5

B TFRENEADOLT (BfR) AFX v T  BROERB L UHR: MBYIOEREITEEY,

B 24E9FCRCELV 128E Y AES BES{L: TR DB F R LR ESEERTEES,

N SEREGROMISSVET1—TALDOER EHBENIEERRTEET,

m  AFH (Adaptive Frequency Hopping): /A M2 ERADBEF Yy RILELEBLMD T /NI RANSDTFHEEFTEET .
YOOBTIE. RO 2 DOA—LAEEINET,

B YRE— AV IR IBERREI—ITRET HHITT

. AT DMAKEEREERRIL) VOB EAL—DIZRET BHITT,
PSoC./PRoC BLE T\ RIEZEA DK ETEETEET,
JoHBAL—TIEBRDEEEMD IV IBIRI—ICEETHED T UV IBIRA—(XBEEN\TYREZIEL. 7TV
F—2avDERICIGECTRAL—TEDEGEFRELTT (K 68 ZTELEWY) , CONMAKERT T)r— a0 D EEH|
Tl DABERERIIRAL—TELTEMEL. T—3F T RAE—ELTDARY—RIAVITEELET . AX— T4 DT T
F—2av(FFDBAR— I+ EICGEAHLERERRLET,
PSoC.”PRoC BLE /31 RI&, BEfE. CRC 4 AES BESL ARLBERA L VT4 TTOEy Y BEHT B IR DHERE
FN—FOT 7 TCRELEFT, ERIREICBITT IO BEELEBTEED) VI BHIEEEIE 77— LI 7 TRESNTET,
68 I1Z.BLE D IB/INTIMDIBES LRIV IRNTIYFNADET41—ILRDH A XERLTWET , UV IR/ kT
TRTDLFEBOT—E2EBEDRAO—F To—ILRIZHELET . WEBY I LOEEZHEALEIL RF FyR/LTHE
T 2EB BLE T/AAANSD/ N\ b EERT 2012 4 (DT HER PRLAZRELEY, 24 Evk CRC [Z&YT—42D
BEMEHRRETEET,

68. BLE> B Okl

Smartphone Heart Rate Monitor
ELLGEN Scan, establish & Advertise Link
MESICE S manage thelink capabilities Slave

LI n k ReGiiER Access Address Protocol Data Unit (PDU)

Payload (X24+X104x94x6+x4+x3+x14x0)
Layer

Random Number Protocol Data Unit (PDU)
Exampl CRC for PDU dat
Packet xample (OXBE89BEDO) 0| o Higher Layer Protocol Data Packet orFobdats

4 bytes 210 33 bytes.

RA M A >4 —2x—2X (Host Control Interface; HCI)

HCI [ZFRRbEQAVPA—S5—BDBEELELTEERIN AU F—T—ATT, ThIZkYRR OV A—5—MRaT R,
T—R ARUMEEDERE USB ¥ UART D &S5HELIMBHELE AR THERBRTEET , avbO—5—ERRMNE
BRDTFTNARADBBIZDH HCI IZY B EF EZ2RIETIVNENHYET,

PSoC.”PRoC BLE T/ X Tl&, HCI BB 2 77— L7 FTORIILET, Avt—Db AR NEOV A—5—ERRMEIC
gx 9 AEITTY,

WE) U OHIfEE XUER T ORI (Logical Link Control and Adaptation Protocol ; L2CAP)

L2CAP (Z7RFIILDZEL. BBl BERY—EREFLMATALIVICRELET . REIY—ERTIE, LEBISZE
LIz ybE OB IEETEDZLDRYNSWNATYMIRTET A BERY—ERTE VU IBMRIELEHE
BEHIYNSWNT b EHAEDELTEERD /Ny EBRLET, L2CAP Bl B 69 D &5(2. 7RIE2—F TAk
)L (Attribute Protocol; ATT), % 2!)F« ¥#—I+ (Security Manager; SM), & &U L2CAP BEDHIEHAIZ3 2D
OkaJL FrR)L ID ZRHELET, Bluetooth 4.1 fH#RIZkY . ShoDFORIL FyrILDREHIZHD L2CAP kiR
RFvRILDSEEERT —2 FrRILEERTEET,

PSoC.”PRoC BLE TI& L2CAP EZFNICHIEBMN I7— L7 TREShET,
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69. BLE L2CAP D@

Connection Oriented
APPLICATION
“Encnptonntarmaion SN R
SECURITY MANAGER (SM) ) Redes e
- Read An_rihute Request
ATTRIBUTE PROTOCOL (ATT) - Read Attribute Response
commans
Update
= Command Reject etc: QeI LS

L2CAP
Link Layer
Physical Layer

13.6  EFalT4 TR—I¥ (Security Manager; SM)
SMBIERTIVY  BEL. BLUROBTRHOAEEERLET,

RFPVT B3X )T HEEERDCTHTOERATT . COTOERTIE, 2 DOT/NARAMNREESN., ZDIIH
EE LS THD. BSLOBRIRMINES  CNITKY.RF FrrL L TRASIZEYRLNSHIELLS BLE
A=D1 —RENLTT —EHREICKMTELLIITRYFET

ROTFAVTE . R7IVVS TORATRBINEBEBNEFRIPRESNZTOCRATT, TS AN—F
RoTavTant=6, BEGITIRIZBERTILY TOEREZRBILIHELAHYEL A,

BLE (ZT7—#4#B51bIZ 128 Ewk AES AXZEHLTULET,

13.7 FHMJEa—bk FARIL (Attribute Protocol ; ATT)
BLE O GATT {#kICIE. ATT & GATT BHIEET 5-OICRIETLILENHD 2 2OO—ILHHYET,

GATT H—i\—: T—HOEREBRMLET . GATT S/ T7 UL EREZELT—ATRELET . AIZ . D
HHERD GATT —N\—IZMABDEREERMLET . BLE & HID ¥—FK—F®D GATT Y¥—/N\—[Fa1—¥
NE—ZFHTFEREEMLET,

GATT 9547k GATT H—N—hoT—RFZERK /" ZELET, BlIZIE. RAX—FTA2IE GATT H—/—H\5
DB REZIET S GATT Y54 FhTT, /—h/SYaV (L BLE F—R—Fh X —BTHBREZIETS
GATT 9547k TY,

ATT (X BLE BEDQEBLLYET, COTORIILIZEY GATT 954 F UM GATT H—/N—TTF—420FRJE1—+%E
BREBELTTIERTBIENTREICAYET, GATT V547 hE GATT H—R—DT7 —FTOFvDFHMIZ DT, — %
BI7R)E 1—bk 70774 )L (Generic Attribute Profile; GATT) 288 {F=&0Y,

FrJEa
n

—MIXRDODABRZEZET ATTIGATT BOEKRMWLET—42 2T+ T,
FRIE2—F NVRL: 1 DDT7RIEL—FE2TFRLREELTENIZIZIVERT S 16 EVh PRLATY,

FhJEa2—k B4 FRIEA—MIHASNET—2DIEEEIEELE T, Bluetooth SIG NEZELT- 16 Ewbk
UUID TRIRESNFET,

FIZ L DEBEEY—EX® 16 Ewk UUID (% 0x180D T, T/ /A& F7FJE 2—k® UUID [ 0x2A00 TY , SIG H'#5

ELI 16

Ewk UUID ®—EIZDL\TIZ Bluetooth DHR—LR—UFFHEALTISBESLY,
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B FrEa—bk/\Ya—: PrFIEL—MIBMESNDIEBRDIETT,

" FRIEa—k /R—3Syiayv: ThRIEa—+ 7OEX R SLCHEROERZRELES . ChFLY EHRED
ERRICKYERESN . PRIE2A—F TOPLEBLTT VLR TEE R A,

02T NARBTRIE2—OBEEHIELTRY LIFET,

70. 7RUE 12—k 74— vkD 45l

Implementation
2 bytes 2 bytes 0 to 512 bytes specific

Format Attribute Type Attribute Value Attrl_but_e
Permission
0x2A00 Read Only, No
Example (UUID for “Cypress HRM” Authentication,
Device Name) No Encryption

1371 FRYEa—+REE

FRIELA—NEIT—4%KRTT S ATTIGATT BTOERERTT, 7RIEL—MIKRECHRD 2 LTI lHoh, T—4
WBELT—2HMREERELET,

B XoSHORYRTa4YY: TRIEA—bDOL L3 THY ., VAT LEBROCEEKRDT—2%RLET . 1 2DFv394
YRATAYIIERDTRIE2—bIBHRYET,
o FNSTRYRTFAYIEETRMIEA—b TS8R TAvIDRBEEZRLET .
o FvSHRYRTaYY IN)1— TFRIEa—k: BEEOT—SERMLET,
o0 XvSHRYRTAVI TARZIYTE FRYEa—k: THGIFIEEDTRIEL—FTHY., TS558V ATovEDE
INERERELET,

TEMLAIIEEMBEIY—E X (BAS) DX NSV ATAvID 1 DOHFITY, BiLANILEN—EUMETRTTS
DIEFYSIRIRTA9I T4RDITED 1 D2DHITT,

TLIZHIELTERLANILDFYSIR) ATAIDEEERLTLET,

0 FYSHYRTAVIDBRADEDEFDFYSHIRIYRTAVIDEE (FvS5I8)AT1vIDEEETT) THY.
71 DBINZTEMLANIL FvS593)RT497 1 ELTRRSNTULET,

0 RIIEEDOFYSIRIATAIEEIIREDETHY. FIOBHMLANIL TSR T v TIILEBOE
LARILTY, BtLAJLIET65]1, 19014 E £ BIEHE I T BENE (S—th) TREENET,

o FNSURYRTAVY TARDITREF SR8 AT DEDEREZRATID 1L ELBINERERELET,
BIZIE, BHLARNILDRTHERDIYSIZIRTA9Y TARP)TREEMLAILDNN—E N TRREINDIEE
RLET ., Lo T TOINFTEABEINDE, GATT U547 90mV 4> 90mAh Tl 0% EEMELET,
BRI, (B 71 IZRTSNEW) BRNEEDFvS9FVRTAVYT TARIVTREEMLARILOEFRM’ 0~100
IR—E b TCHBIEERLET,

o DSATUh FNSURYRTaYY AV T4F2L—ay T4RH) TR (CCCD) (FBID—HREEF SR RTA9Y
FARI)TRTHY . GATT 9547 MZED GATT H—N—LEDFXwSHIRRT 40 DEMERTEETTREIZT S
3DTT,GATT 954 T7hD 0x01 DEEEEDFVYSI2)AT499D CCCD IZEEZAL L, (RETTHMATS
£512) GATT H—N—m5OBANERBISEESINET, BEMLANIL T39I RAT vIDGEIL, Eith
LAJL CCCD [ 0x01 DEZEE AL E, BRI Y —ERANBARDEBLARILEERHT-ETEMLANILOE
BEICEMITAIEMNTREICHEYET,
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K 71. FvS0F3)RT49TDITA— b EH]

Example

<<Value>> Battery Level

. Client Characteristic
<<Descr|ptor>> Configuration Descriptor
Characteristic Presentation

<<Descriptor>> Format

m H—ER: GATT H—N\—DETITEHEEEETI7NEL—D—BTT , Y—EREF¥SIFIRTA4VID
LAV THY. DY —ERZELEEHYET . Y —ERADBRIFEETET—4 JIL—TZHRIL, T—5E
BERHEIIDIFERSNET, MAKEEY—E X (HRS) OHIIER 72 2B,
HY—ERF—RY—EREZRY—ERD 2 BREIZHITONTVET, —RY—ERIET /A RD XL HEREFIRMAL
ZRY—ERILBINBEREEIRBELET, FIZ X, DMAKERT /NI RADIFEIZIX. HRS [F—RY—EXT.BAS [FZR
-U-_E\X_Gj_o
H—EX[& GATT H—N—(ZH MDY —ERLELIENHYET . EFEN TR TR TOH—ERIEHLLVH—E XD
—%51:7:3:")353-0

X 72. BLE (8805 —E XDl

Service
Heart Rate Service

Characteristic
Heart Rate measurement

Characteristic
Body Sensor Location

Heart Rate Service

Characteristic
Heart Rate Control Point

BLE OIFOI7A I IEWSEREEFIBEDIVF 7IUr—2avERICERTEY—EREZDEMEDIL VAV TT,
DMABTAT74)L (HRP) (& BLE FO77/ L OFIT, DMARERT NS RADERITBELGT A TOY—EREZERLE
T, HMICOLTIE— #7212 R TO774 )L (Generic Access Profile; GAP) EixZ &Sy,

73 IZE. REO LRICERSNFTRE2—b, F¥FV2VRT1vY  H—ER BLVTAT7MILEERTHT—4
BEEERLTLET,
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73. BLE T—4RsE*

Profile
Service Service
-
- o
-
Include ! i Include
Characteristic Characteristic
| Properties | i Properties
| Value | E Value
i Descriptor i Tale : Descriptor
o o
a
o
Descriptor i Descriptor
H
Characteristic Characteristic
Properties i i Properties
i Value ! ! Value
i |
Descriptor i i Descriptor
Descriptor i i Descriptor

*Bluetooth SIG MBS D EH A A—

13.7.2 FrRYEa—FEI{E
BIEI CEELIFZMIEA—MEIRD 5 DOERMEHZTTIEREINET,

o BEAHLER: GATT I5AT7UMITRE2—F N21—DFEAHLDI=OICZDERE GATT 4—/N\—ITHEELET,
BERILIZ GATT H—/3—[& GATT V54TV MIEEEZEELET, COHFAHLERDHIE RT—FTAH
IDEFERTNAAROEMLAIL XSV RTa9IEGHETETT (B 71 E#TEFESWY)

o EEAHFER: GATTISATUMETRIE2—F N2 —DEZFRAHD=OIZZDERE GATT y—/N\—ITEELET,
GATT Y4 —N—[FZDENEETRAALNENE GATT VFA4TUMIBRELET  EERAFEROBIFRT—FT+UM
0x01 DEZEMLARIL 598 AT4v% CCCD [CEEAATENZENIZTZIETY,

o EBEAHIATUR: GATT 9SATUMNETRIEa—k NJa—DEEAHADE=OHIZCOATURE GATT —/—[2EE
LFEFT, COIATURIZHLT GATT —/N—(EAIDBRELEEFELE R A XL, BLE BIBF 75—k H—EX (IAS) I
(RY—RIAUEED) IAS REZEMHD (LED AT B, TH—EB5T | IREE—4—%ERETHIELED) 75— %
(BLE X—T#TRED) R D IAS TINA R LT H—F 5DICEERAAITUFEFERLET,

o GEH: GATT Y—N\—[EHET7ME2—LDFLIMEZ BT E5-DICCDEIE GATT IS4 F7UMIEELET,
GATT U547V MIZ DB L TRIDHERLEELE R A BIZIE, DMAKERT N/ XILFD CCCD IZ 0x01 A%
EEATNDEDEBBEBHEAT— N IAVIZEELET,

o /IR GATT H—N\—XZDBEDAYE—CFFEIELET ., GATT Y547V MIEICFOBBEITVET HlAIE.
BLE BEMREHY—ER (HTS) ITBAIELERERDIEE. AX—FI4+2 D IS BEAEHILIF—ICHERISEIETS
F=HIZINLDIEREFERLET,
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13.8 —fMI7RJE—k FATF7AIL (Generic Attribute Profile; GATT)
GATT E7MEaA—tDBHEFERAEEERLET . GATT (ZRD 2 D20O—LOVTINTEELET,

B GATTISATUh T—3EERT DT NAR BIZEX RR—FT42) TY,

B GATT H—/3— T—2ZRHT 5T N\A R BIZEL DMERE=S2—) TY,

74 IZIZDARER T INAREFIELT GATT BRDISAT U Y —N\—DF7—FTUFvERLTOET DASKE
BT NAREZLDY—E R (HRS. BAS. BLUT/NARIFHY—ER) #RHEL. TR TN OY—ERIER 71 IZFRT &5
[ZFx v SOBYRTAVIEEFHSIR)ATAVY TARINTREEL 1 DULDFYSURR T4 7% FH->TLET,

74. GATT 9547 e —N—DT7—FTIF v

GATT Server
(Heart Rate Sensor)
Heart Rate Battery Level
GATT Client __ Requests H::rftv:::te Service
(Smartphone) Sensor Location
Responses

A

Device Info
Service
Serial Number

FW Version

BLE &SNV IBLAI TSN, (EHchiz BLE T/ALRIZDOWTERAIZ@AESMDEL) GATT 4547k
[FT—EXERIEVWSTAERERBLET , Y—EXRRO—EHELT, GATT ¥—/N\—TOLTOHEHLEY—EX,
FN¥SUR)ATA9Y . TRIEL—+—EZ1B D012 GATT US54 F7 ML GATT H—N\—fIICZLDEREXELET,
H—EXREENTET L%, GATT 9547 ML, G LI=7RIE 12— EIMEZRIET 5L T GATT H—/N\—h\R# 35
EHROFEAHHLUCEECHELRERESEL-.

13.9 —fBM7HER FAT7AIL (Generic Access Profile; GAP)

GAP BIET/INAR FRLA, FINARBHEDT A RERADER. BLURR S #EE (RoTa09) AEERHEL
FI.ZOTAT7ANIE. THRARDER /G AL FRARLGY—ER—E. LU —ERDFERAEEFEELET,
76 IZMABTO T ILDFERLET,

GAP EBIZXRD 4 20a—ILOWS N TEELET,

B RYZISI: TINAR%E GAP EURIIVICEHKT A EETREIZT AERDAO—ILTY, BV ML EDERA IS
hiztk. TNAARIERAL—TELTEMELET . HIA L. EmREEITRAIE L2 DMAKEZRE T 2 0% Y —IE GAP
RYZ7S)LELTHELET,

B UL BEREERAXTYOLTRYIISIVEDEGEZRIET S GAP O—/L T, 20 GAP O—JLIERYTTS/ILED
EHEAEILL-%. TRA—ELTEHELET  HIZE. XYL (DAt Y —) hoiasEtBlT—4%2EL
F-AT—RI4+20E GAP U MSILELTEMELET,

" JO—FXYRE— TARERETHDICERASNSERA—ILTY ,BLE BEHITEY ., T—aMICLEEL
FEA ERBEBDELSHYFLEA). COO—LE HEFLAFEENERDOT T —2ECERL TEETHIVFHE
BERBDBREERELTWD—ART—R2BIETYT ADSELROLGIFEREER L THETHE—aVIT GAP
TO—RF v RE—DRABWLEHITY,

B FIH—— BEEERAFTYULETAEGET/NNAREDEGEZERLZVEERYO—IILTT, ZhiZTOoO—KFvR
A— O—)LOFOO—ILTY, (FREEHL TEEMAH. BRIRICSEETELVWSI DA ZEMERBZRIZEMELET,
E—avhoDESEEGMICBIEIMARAY—N I+ PTUr—3v(d GAP 7 —N\—n 8B A HIELTRY
rFenFES,
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7512, A4 TLRAD BLE Pioneer Kit XY TSI TRAI—RITAUDBEUMSIL TINARATHB—HEHIA BLE VAT L
#RLET, £-.BLE O OERBIOMEEAR. BLXUEVFSILERYIITIL TNAREIZZLETEHO0—ILERLT
WEF,

X 75. BLE L AT LDERET

BLE BLE
Central Peripheral

Sensor
Exposes Services Profile

F ind Me Profike
Heart Rate
Profike

Applications
[ _Jsasegd scans Services
= GAP Connects to a . Advertises to a [<Z\J
Generic Access Profile (GAP ) - Central Peripheral F——— Central Peripheral
1I
Generic Attribute Profile (GATT ) - gl‘i‘::‘ Wants Data Has Data g:;:r
Allribute Protocol  (ATT ) E Manager

Host Control Interface (HCI )
Link Layer  (LL ) Master manage link Capabilities
D
Physical Layer  ( PHY ) - RF Tx/Rx RF Rx/Tx
) I (G

=== Logical Link
~a——= Physical Link

76 12 DABT Ty —avERNBT AAT— R 740 NEUSIILELTEMEL . IDMASEH—RYTISILELTE
T BHIERLET . DMARERT N\ARIIDMAK LY — TOT7AMILEREL, T—9FZETHAT—rIA2EDE
HaLys— JOJrAILERELET,

COBIE DA EL Y — TOTFAILIERD 2 DOBEEY—ERERELFEFT, —2BIX LAY —ERT. 3 20
FoIVBVAT4vY (MBEEAIF YTV RT1v0 . BREUH—HMBXF IV RAT4v0 . ELUDMBEEHIE =
XNSURYRTAVY) BoBYET . F 2 OY—ERIETNARERY—ERTT, YU VBTIE DBEEHET /A4 A
AL—T T A=, I+ MR REI—TT , MABD Y —ERETOT7/)LDFEMIZ DL TIE Bluetooth developer portal
YANMZTIEALTIELLZSLY,
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X 76. BLE MEEEERI AT L

(¢

BLE HRM
Belt
Service
Heart Rate Service

Characteristic
Heart Rate measurement

Characteristic
Body Sensor Location

Heart Rate Service
Device Information
Service

Characteristic
Heart Rate Control Point

Profile: Heart Rate Collector role Profile: Heart Rate Sensor role
GAP role: Central GAP role: Peripheral

GATT Client GATT Servgr

Link Layer: Master Link Layer: Slave

GAP Initiates physical Accepts physical [eJ
Central link connection link'connection™ LEulishEEl
Collector ] ; Sensor
Profile Scans Services Exposes Services Profile
GATT GATT
Client Wants data Has data Server
Link Establish and - Advertise Link
Master manage link Capabilities™ BT
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7 —IVE D A RARFE LB AR —

YA T VRT, FER, VVa—varvrg—, A= —REE BIORERBEIEOMHAN LRy NU—7 ZRFFLT
WET, BEEOKEFV DL T 4 AZHOWTHE, VA L ADalr—ray X—=Ur BN,

B PSoC® Y Y a—vav

ARM® Cortex® Microcontrollers cypress.com/arm PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
H# cypress.com/automotive YA FLRAEEE I 2=

ray &Ny Ty cypress.com/clocks 74— A | WICED IOT Forums | Projects | 54 | 7 m 2 | b L
=T xz—2A cypress.com/interface —=7"| Components

IoT (£ / DA X —F v 1) cypress.com/iot F 7 = h P E—

AEY cypress.com/memory cypress.com/support

S /A== =Tl cypress.com/mcu

PSoC cypress.com/psoc

HEIRA IC cypress.com/pmic

HyF T cypress.com/touch

UsB=av te—o— cypress.com/usb

A YL A/RF cypress.com/wireless
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