3.1

Kit Operation
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I'his chapler inroduces you lo he BLL Pioneer il and ke "calures Lha. w il o asec as parl ol ils
operafion. We will dizcuaz fealires such as USB connectior, progra~rminc/debugg ng, anc
progrerme- firnware update. Tha chapter also cascribes the USB-UART and USB-I1“C bridges
aleng wiln lhe PC Loels kal can B¢ uscce 1o commuanicale wilh Lhe BLL device ¢n lhe B_L “iorecr
Ki-.

Theory of Operation

Figure 3-7, Fqure 3-2, and Figu-e 3-3 show ire block dlagrams for ire Bl F Plgage’ Baseboarg,
PSoC 1 BLE PRoC 2LE Module. and BLE Dorgle.
rigure 3-1. BLLC Pioncer Bascboard Black D agram
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Ihe HI F Pioneer Haseonn-d acts 33 he baseboard far the PSoC 4 Bl F (red mocule) and P1iaC
BLE (black ~1adile). The BLE Pioreer Basesaard confaine a PSoC BLP device, that Fas KitF-ag
I'imware, vged as an onboard pregrarn—er or debugger, and for Ihe L8 2-Serial inlerlace.

The baseboa-d is Arduine form-factor compatiole, eaabling Arcuino shields to be cornec:ed an top
al e boare o exlenc e lunclionalily v” B_C modules. THe board also [eawres a 1-Mb F-RAM, an
RGE LED_ a five-seg~eni CapSense slide«, a proxim tv heade-, a user switan, and a reset switch for
t1e PSoC 1 BLE anc PReoC BLE devices cn tha moduls. The Pioneer board s.ippor:s tares voliace
levels: 1.2V, 33 V. and S V.
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The BRI F Pioneer Rasebaa-d car alsn ke used as a standalone pragrammer ta prog+am and dehig
other BLE dev ces using SWD. and as a USB-Seris| inferface. Tle KitProg firmware or PSaC 5LP
device enizbles hootloading PSoC 51 P over USH o uparade the “Irmware.

Figure 3-2. PSaC 1 BLE PRoC 2L = Moduls Block Dizgrem
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This BLE P oneer Ki: ~cluces swo mecules. These medules ac: ss a bssic breakot boare for the
CY2C4248LQI-BL583 (PSoC 4 BLE) =znd CYBL11573-56_0XI (PRoC BLZ) dovice. Te
MSoC 1 B_E and PRoC BLE Modiles are dertcal except for the BLE device. Besides {hese two
mocules, Lhere are acdilional medules avazilabla. wnich can ke ordersc senarelely. The complele lisl
Is avallaole In 31 - Modules anc Bl F Neonnles Compatible with the HI F Flonesr Kt cr pajge 130.

Thea BELE Dongle is tne w reless inzeface for the CySr-ar: Centrel Errulst on ~ouol. I; nas a PRoC 2LE
device for Bl F zammiinicahicn and K12rog for onhoard prograrm~ing, debugmging, ard for the USH-
Serial inlerface, as shewnin Figcure 3-3.

Ihe BLL Dongle has a USL lype-A plug Lo cennecl ke KiFrag e .he USB dorl 07 Ihe hosl
comp.iter. The KitProg taen com~un cates w ik he PRaC BLE device over UART or rrulsiplexec I°C
or &n SPIbus. Ths BLE Dongls also faailures a aser LED a Jssr switch, and & reset swilch for the
PRoLC BLE davice. The dangle is powered directly h-ough tae LLS2 pat (VBUS) at 5.0 V.

Figure 3-3. BLE Dongle Block D agram

KitPro .
P‘-ﬂ'll‘i‘mﬁgl PioC HI |

Sermuaakrdn

E{ 1S Ny T ) L. o Togiunnr oy
(R EY ) el

Power Signal

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A 26



%';?_ﬂ ESS Kil Qpeiztior

3.2

3.3

KitProg

KiPre¢ is Ihe hardware/l imwiase oleck lor onboard dregramming, debucging, and  bridge
functonglity. It is a common -eusable ha-dwa-e/firmware hloc< used acrozz =~any Cypress Kit
plaifor—s. It consists of a PSoC 6LF wnich canects o the computer uver an LS32 interface and
conracls 1o Lhe 250C 4 1311 of PIROC 1B 1 device over SW . [2C, anc UARI p ns.

The KilP-og communicales wilth 2SoC Frog-ammer and PSaC C-aalor scllware (o program/debuyg
te 1agel PEoC 4 B + or PIcC Bl F over the SWD Irferface. 1he maln advintage of an onkoard
prograrnme/debugcer is hat Lsers do rot Fave to by an extra precram~er debhugger Kardware.

BLE Pioneer Kit USB Connection

The B_C Pioncer Kil powers 1'om a compdler ave’ he USD irlerdace (J13). Il enurgrales as & comn-
posile device. as shown ~ Table 3-1. USB d-ivers required for t1is enu~erston are part of the kit
inslaller. THe kil should e inglalled properly lorils carecl eperal o,

Visit www.cypress.com/CVECKIT-042-BLE for the lazes: kit irzialler.

latle 3-1. Bl F Ploneer KIf Fni,merated Inzerfaces

Port Description
JSB Cormposite Daves | Somposite cevica
JSE Input Dcvice USE-I’C bndgs, KitFrog commnare irerface
<ilPrag USE-I*G bridgs, progra nmer, arc deoJgger
<ItFrog US3-UART USB-UART bi dge. which appears as a CCVT po~

Figure 3-1. Ki-Prcc Dr ver |nstzllation (apoesrarce rray differ deoending on Windows versior)

-
[ L5 Drer Stvaure inallstian b
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I -erile m hrm

3.4 Placing Modules on Baseboard

Plug 1ne mocule inlo \he BBl T Piencer liageboare on hcades J10 anc J71, while <cep 1 Lhe
anienna directed outz de. Noie t1a: the two parallel Feacers J10 ard J11 are not equal (24-2in &nd
2C-pin, resosctively) and will not allow e mccule to ke insarted in the copos 1e direction.

Figure 3-6. Bsaehoarc wik J10 and J11 Fesderz 0 Ccanec: Mocules

lo remove tae mcdules ‘rorr the B F P onesr Kit, hold the Bl F 2icrse Kit in one hard and tae
mocule in the ofler. as shown ~ Figare 3-6, anc pull it out asing a rocking mofion.

Iigure 3-6. Remeve Module Conrecled enLLL Piencer Kil
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3.5

3.5.1

Programming and Debugging BLE Device

The 311 2icroc Kil and BI 1 Doangle ¢an be programmed and deougged vaing he KiFrog. 13clore
prograrnming -he cevice, ensu-e irat ®SoC Creazor and PEaC Mrog-amme- are installed on 1re
compdtar. Sse Install Software on page 2° o~ more irforrmation.

Programming using PSoC Creatar

1. Connect tae Bl F F oneer Kt/HI F Dongle to ihe compLters LISH port, as shown i -igure 3-/7.

Figure 3-7. Connect USB Czble -0 J13

2. Load the desired example preject in PSoC Creatar fro~ Flle > Open > ProJect/Workspace.
3. Build the project by cagos ng Build > Build <Project Name> cr [Shift] [F6], a= s«owr n
Figure 3-8.
Figure 3-2. Build an Example FProjact
File Edit Yiew Propect | Bulld | Debug  Tocls  Wirdow  Help
ST 4 25 o @ 4 |EA Buikd PSoC_d4_BLE CapSense Slide LED  ShiftFé
{5 - 4 _j a ﬁ, =y Clean PRl & BLE CapSense_Shder LED ]
Workspace Eghorar | 8. Cleen and Build PSoC_8_BLE CapSerse_Slides_LED

=T Hagder Files s s

4. If there are ra erro’s during build, arcgram the fsmware by clicking the Frogram b.itoq o1 the
tool bar o+ pressing [Ctd] [FB]. as shown in Ficure G-S. Th € w ll program the csvice on the BLE
Pioneer Ki: B_E Dongle and 1 will oe ready for use.
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Figire 3-9. Pragramming Devize F-om P53aC Creatar
Lif PSoC 4 BLE CapSense Shider LED - PSol Creator

File [Edit  View Preject Build Debug  Too

Dubug - BT S S
e s o 3[O,

= 'l\'-ur'ﬂq:ul::[aq‘llmuﬂ.pr:ybdj -~ 0 X
Z Eﬂ "u'.‘:l::-,-:l & 'Phal 4 BLE CapSanse Slide .
-f =i Project ﬁ-:rl:_d- ELE_Ca,pScrucjlu’E,_
z i TopDesign.cysch|

_'-,3' PoSel d BLE_Capiense Shder LED E |
B+ Header Files e
5] BLEApglizaticnsh g
ﬂ Handl el ow Poweer.h E

3.5.2 Debugging using PSoC Creator

For debugcing tne aroect usirg ~SoC Creatar, follow steps 1 to 6 frem Programming us ng PEaC
Cracztor an page 29 follcwed by:

1. Click -he Debug 1ccn orf press [F5], as shown in Fig.re 3-10.
Figure 3-10. Star: Dsbag un PSoC Creator
1} PSaC 4 _BAE CapSerse_Shder LED - PSoC Creato
File [Edit Wiew Project EBuild Debug T
[hakag o _1 i _F al i
LR | 5” ey
Wﬂlk.'ipl-:l Exploner {1 pNJH.ﬂ LE

“"EI £l ;
Eﬂl Wirkspace -'-'53(_—1 aLE_ u-ap‘i-!m-q_'."- dar LEL
= =i] Praject _-i_ELE_Eapizruele-H I

J.?' FSaC_4_BLE E-a:!E:'m: _Slider_LED -::.-I:i

2. When PSaC Creator opens in deoug mode, use the outtons or the oolkar for debugging.

For mo-e delzils on using the cebu g [ealures. sew Lhe Cypress applicalion nole Galling S.arled with
PSoC4 811,

3.5.3 Programming using PSoC Programmer

MSoC Prograr-mer [3.24 cr lazer) can be uzed 10 program exist g aex files in:o hott ELE Mioneer

Ki. cr CLC Dongle. Te da ltis, [allow hese sleps.

1. Connect tne BLE F oneer Kt o7 2LE Jongle 10 a aompuze and cpen ESoC Eragrammer f-om
Start > All Programs > Cypress > PSoC Programmer <version> > PSoC Programmer <ver-
slon>.

2. Click the File Load outtan a: the -caleft corner of tne window. Browse “cr the des 8¢ hex fils anc
click Open.
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Figire 3-11. Select Fex Fle
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3. Golu Filke > Program lu skl progiarm ng Lhe «il wilh the sclecled lile.
Note: If tae hex file coes not matan ke dev ce selsated, then PSoC Progra~rmer will thraw an
error ¢l dev ce risma.ch and lermirale programrning.

Figure 3-12. M-ag-am Hex F le ta Kit
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4. When ke prograrmming is finished successfilly, ndicated hy a PASS message onike s1atus bar,
tne BLE Fionesr Kt/BLE Dongle is ready for use. Close FSoC Fragrammer.
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3.6 Updating BLE Dongle for CySmart Central Emulation Tool

Ihe 13 1 Dorglc, provides a 1311 Cerlral moce capabilily vsing Lhe CySmarl Cerl-al | mula.ion 1001
on tae corrpuie. The CySmart Certral Emulatior Tool oA the PG = the inteface wilk whick to
conigure the BLE Dongle and znalyze -he dasa trarsferred after conrecting with a B _E Peripneral.

The BLE Dongle works along with the CySrat Central Emulation Taoel, 33 shown in F gure 3-13.
The CySmarl Central Emulalior ~ool is 1slzllec as pa-l ol e BLE Pioveer K LinsLzllation ard car
be coered fro~ Start > All Programs > Cypress > CySmatt <version> > CySmatt <verslon>.
The tocl coeration is explained in the Laer gaide, wh ¢1 cen he acceszed from Help > Help Topics.

MCigure 3-13. BLLC Jongle IMlerace on CySmarl Genlial C ulalion Toal
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I” .hc BELE Dongle cenlzins caslorr firrnware on PRoC BLE, he orig nal CySmazirl firrmwzare can be
programmed tagk 1o restore the CySmait funcilonal ty. It mJst be connected througk the USH and
enJamerated as KitP-og. To dc this. follcw these steps:
1. Conncel e BLL Dergle .o .he USLE por. or Lhe ce~puler.
2. Open PScC Prog-ammer oy coing o Start > All Programs > Gypress > PSoC Programmer
<version> > PSoC Programmer <version>.
3. Click -he File Load outton a~d browse 1o he locaticn of -he
BLE_4_2 Dongle CySrnarl_256K.hex lile. The hex [ile is loca.ed al:
2 ~3ta Vivectorys OVACKIM-0LT7=SLb -4
K varnien A\lLir= 2 ~c\R 1 engle Nox © Tos
Note: Il Cypress relezses new versions ol the CySmmarl Central Zimulatian Teol @nd Lhe BLE Dor-
gle firnware, then ike CySmart Cert-al Em.lation Tool w ll cisplay a measage requesiirg to
updale Lthe Tirmwaie, as shew in e Tallew 1y Tigures.
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5}%‘5?1%1355

Kil Qpeizlior
| = ireided u hrwa
Figure 3-14. Lpcate Bl F Dangle Firmware with Hex from | azes: Ki: Installe”
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Choase 1ae .aex |12 [-am Lhe respec.ive localion and uadale .he ZLZ Dangle limware.
Figure 3-15. Opuar Hex =ile
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1. Erzure the other zetlings ~atch as shown in Figure 3-15. Click the Pragram outton to s:art
progrernming. The slalus oar a. (e vollom of e PSoC Pregrarn~er window will shaw e

prograrmming 5.a.u5 a1d Ihe res ull (2ass/1 ail).

Figure 3-16. P-og-arnming Hex F ke o Dongle
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tei Vo @ sov o 23y 0 gy o opay i o
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5. Ater programrring is completed successfully, the B_E Dongle firmware 2 updaed and car ke
usdc -0 coqnect to the CySmat Central Emc latior Tool.
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3.7 USB-UART Bridge

Ihe KilProg on bela Lne 13T Pioneer Raseboard and 13 1 Dongle acls as a USB-JARI oricdge.
When connested to a comauter, a devce ramec KltProg USB-UART is &vailaole under Ports
(COM & LPT) in ths Davica Manager. e UART | nes betwesn modules and K12rog are hard-wirac
ond0ard. wilh LARI_ X assigred Ie P1_4 and JAR _IX assignee 1o P1_3 01 P30C 4 1311 FRoC
BLE device.

COM terminal so‘tware, such as Hypere minz| or leraler~, ¢an be used 1o serd and recelve Jata.
UART datz sent from *SoC 1 BLE/PRoC B_E device on UART_TX line will be receivec hy the
collwar-a. Dala en.ered in lhe sollwa-e will be received by 250oC 4 BLE/PR0C 3L= on UAXT_RX
line. See CYECKIT-042 PEaC 4 IF aneer Kt Use- Guide far more deta Is.

Table 3-2 lis.s .he specilications supporled by the USB-JAR™ bridge.

Table 3-2. Saecifications S.apported by USB-UART 3ricge

Fararneter Supported Values
aud e 1200, 24¢Q. 460C. 960D, 19200, 38400, 57600, and 1°52C0
Jzla Bits 2
=arily Nanp
Slop Bils 1
Flow Co:el Ncnc
File “ransler Prolocals | Xrmader. 1K Xmoden, Yroderr, Kerr ., and Zrmodem {only
suppo-ed so€eds graszer than 2100 bauz)
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3.8 USB-I°C Bridge

The KitProg can “uact on as USB-IFC bridge and communicate with the Bricge Gontrel ~anel (BCP)
sallware alility. When connecled le BG=, lhe KitProg\<serial number> is zvailablc urder Con-
nected I2C/8PIIRX8 Ports in the RCP. The I¢(; ecnnection hetween PSaC 4 Bl F/PRo( Bl F device
and Ki:Frog is used to trar sfer data between BCP anc 1re PSoC / BLE/PRcC BLE cevice. The FC
lincs an PSoC 4 2LE/PRoC BEL= devee aure P3_4 (8DA) ard P3_5 (SCL), wtich ure hard-wirce
anooasd te I°C lines of KitProg. The USR-IFC suprorts PG spead of 50 <47 100 kH7, 460 kH> and
1 MHz.

BCP is instzllec as aar: of the PScC Programmer insiallation and can be acceszed from Start > All
F'rogra\ms > Cypress > Bridge Gontrol Panel. Refer tc the Advencac secton in the CYSCKIT-012
PSuC® 4 Piureer Kil User Guide Tar more delails.

To ust lhe JSB-FC furclonglily, sclecl he KitProg\<serial number> irr \he ECP. On successiul
conrectior, the Connected anc Powered aiaiLa box tu‘n green, as zqowr ir Fgure 3-"7.

Figure 3-17. KitProg USB-I’C Gonnected in Bridce Control Panel
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3.9 Updating the KitProg Firmware

Kil Qpeizlior

Ihe KiFrog littware nerrally does nol requi e any vpdale. 11 anuodazle is "equaired, Lhen 250C Pro-
gramme- will d 2alay a wa‘nirg ressace wher ire kit is connected to it, a3 shown n Figu-e 3-18.

Figure 3-18. Updulc K1=rog
TR G] E

This pregrammdér is cumently cul of dale

To update e fimware please navigahe b the
LAdties Tab and press fhe Updste Frewarne

[7 Do net show this meesage sgein ||

To vpdale Lhe Ki.P-og, gc Lo the Utilities lab on PSoC Progrzier-or and click Upgrade Firmware, as

shewr n F gure 3-19.

Figure 3-19. Updalc K 12rog Irom PSoC Programme”
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4. Example Projects

=/ CYPRESS
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I'his chapler derronslrales lhe luncional ly ol PSoC 4 BLL ard PRoC 3L_ devices vang Ine 3L_
Mioneer Kit example projects. Cownload and inz:all tne «il set.p file frem ke kit web page. The
axarnaola projects can be sccessad or the Stat Page of PSoC Creator ude Examples and Kits.

4.1

Using Example Projects

Fallow these ateas 20 open #nd use the example projects:
1. Launch PScC Crezlor Tom Start > All Programs > Cypress > PSgC Creator 3.3 > PSoC

2.

Creator 3.3.

On the Star: Page. under ke Examples and Kits section, choose Kils > CY&CKIT-042-BLE-A.
A lis. ¢ exanple prejects aspears, as shown in Migure 4-1. Prajec.s named wih he prelix
'PSoC_41_BLE ' work on the BLE Mioneer K1 with the PSaC 4 BLE Module; aro ests namead witk
e prelix '‘PRuC_BLE ' wark ur Lhe BLE Piurcur Kil with .he PRoC BLE Module.

3. Click -he cesired examoale projec:.

Figure 4-1. Open Cxample Pre,ecl Iram PSaC Crezlor
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4. Select the “olcer where you want ta save the project and elick OK.

5. Every BLE projecl Lsge a publ ¢ address gel in the BLE Componenl GLI o edverlge and scan
deoending on Lhe role  Peripneral or Cerlral mode. |1 mull plc kils in closc preximiy have Lhe
same pukl ¢ edd-ess. fken wrong cevices may be conr eated or connectiors may fzil. To prevent
Lis, ¢rarge .he Public address (ard prelerasly Beviee name) in Lthe BLE Cenponenl GAP
Saettlngs :ab as shown in =igure 4-2. Click OK.

Ale-nalively. yc. can select s Silicon gerereted' dav ce add-ess oy selscting t1e chec« box.
| his way, the Bliletooth device (H1)) adaress 15 generazed using the ail con 112, 1nigue 1o each
davice. Click OK.

ligure 4-2. Change 2L_ Puolic Acdress and Name

s
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8. Build Ine exa~iple p-ojecl by ¢noos ng Build > Build <Project Name>, as £nowr ir Figure £-3. A
hex flle will be generated.
Figure 4-2. Build Projce. ['urm PSuC Crealor
File Edt Miew Project | Build | Debug  Jools  Window Help
;:-,;[ __]:ﬁ,_;:'_d o (5] Build P5oC_4_BLE CapSense_Prosmity  Shift+Fé
B - s N I= Clesn PSoC_d_BLE_CspSense_Prosimity
‘Werkspace Explorer (1 project] | (55 Clezn end Build PSoC_4_BLE CapSense Proximity
%__.F-.__ a4 Cancel Sl “tri-Break
T Workspace ‘P30l _d_BLE Caf «: | Chale

1 Fa] Praject ‘Phcd 4 BLE C
o TopDesign.cysh. 5 Generabe Application

P FEnC_d_EILE_CHPEEHLH Genarate Project Detashest
FHe Header Files i
8] BLEAppEcations.h
(] HardlelewPomarl

|8] main.k

SIS

S D
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8.

Connect the R F F aneer Raseboard to the computer througk ke USR Mini-B conreectar J13.
Erzare irat the cerrect mecule {PSaC / BLE or PRoC BLE) is placed c the baseoosrd,
desending on the prolec: opened.

Choose Debug > Program ~ E0C Crestor as skown ir Figure 1-1.

Fkjure 4-4. Profram 1evice In P3eC Creator
Fle Edt View Projct Build | Debug | Tock Windew Hep

LD R e Q) ) Wendows 4 1y
-5 % of 8 % o i= | Brogram cirfs fo

{wﬁmwupﬁmﬂ- Iﬂ Select Debuwg Target.,

I g |# Debug F5

T Workspace PSeC 2 BLE CapSarde_ Debug without Programming Alt+F3
a g g
= El ﬁt FCEPEEH ! Attach to Runming Target..

A% PSaC 4 BLE CapSence Prosif f | Toggle Breakpoint F
El-r Hasder Files Mews Breakpeint %
- n] ELEApplicatons.h 3
in} HandleLowPowerh
- EE rmainh ~d
B4 Source Filas &

If the device & aot yst acqaired. PSoC Creato- will open the programming window. Selec:
KitProg and click Ir¢ Part Acquire sullon. as shewr ir | igure 4-5.

Note: The zerisl 120 starting witn 'BLE’ belongs 0 the 3L= Dongle (see Updating BLE Dorgle ‘o~
CySmmial Cenlial Enulalion ~oul cr page 32).

Figure 1-5. Port Acqu ‘e

e

ST 5

e

KrtPoog 1 0 BOES 5002 TAANG

s ol tagees =] [ reasswa || rotseass |

10

E - [

Ater the device is acruirec, it 3 snown ir a stnict-e kelow the K12rog. Click t1e Cannect b.at-
lon and then OK o exil Lthe wir dow and sla-l prog-amm ng, as shewr n Ficure 4-€.
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Figire 4-6. Cannect Revice Frem PSoC Creatar and Pragram

Select Debeoy Tanget - 'M

S5 EitProgr TOS0B5502274400 PSol 4200 BLE CYRCAZELG"-BL5ES
PO AT00 VAL 5 P50l 42500 BLE (ARM CM3
Sl 4200 BAE CYB0A24BLO" 8583 F5oC 4200 BLE AN |
Cypress 1D: B 1AITT158
Feviszn: FRODUCTION

Thrgs! Lnsdiaesd

= :!

Note: As s:azed p-avicusly, the B_E Pionser Kit supports both Cypress BL= devicss: PSoC 4 3L=
and 210G BLL. Ike descriplon. hasdwase conligaralions. anc verilicalior melqac ¢l 1ae examole
projects explained in the following sectionz are valid for kota theze devices. Unless explicizly
mertoned, the theory and asab lity for thess example oroects shcJld be consicsred -he same for
bolh lhe modules.

This documer L relers Lo 1ne BLE Pioresr ils, BLE Jongle, and PC/mokile as Cerlral or 2er pheral
devices. A Certral cevice Is rormally the ~aster and requ ests/commancs data “rorn the Peripheral
device. BLE-eratled plones and comouterz are cre such exsrmrple. Perioheral devices zlore the
aclual cala anc send il lo .he Cen.ral device when requesled. Exarnoles include BLE-enabled
sensors, proximity oeacons, anc S0 oN.

IT you arc a beg nner ir BLE, -eler lo the PScC Crealor code examnples such as BLE_FirdMe and
Bl F_Device_lrformaton_Servire as cascnbed in PSol Creatar Coae Fxamplas on page 16. VoL
rnay also refer the application nole Cettirg Started with PSoC 7 BLE.

Ihe lour K Lcode examples vie. Capdense Slider anc LLD, CapSense Proxim ly. BL - Cenlral Mode
and =ddys:one are irtermediatory level examples -hat will help -0 design a systemn arourd 1rs ki.
Reler la he 4.2 CapScnse Slicer and LED and laler (or delails.

The CyS~ar: Dorgle code example is an advanced level example that will demonstraze & complete
golulion arounc .he «il. Reler Lc 4.€ BLE Dcngle and LED Control Tor de.ails.
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4.2

4.2.1

CapSense Slider and LED

Project Descriptian

This projec. demorslrales cornec.ivily belween the ELE P oncer Kil (acling as a Per oheral znd
GALl | server device) ard CySmart Cert-al Fmilzton tocl or mobile device -unaing tae CvS~ar:
robile applicatior (aclirg s a Central and CATT clieni device). Tais p-ojeci demonstraies tie ol
lowirg:

m Acvertisement with t ~ec.it

m  Cunneclicr w b zny Cenural cavice

m Two cuslecm servicea ir single profile

m Dala trans er over BLE cuslom sarvice usirg nolilicelons -ead, and wr e

m Low-power mcde implemeaniation for coin-cell nperat on

The ELE prolfile ir nis projecl cersisls ¢l .we BLE cuslom servicas: CapSensa and RGE LED. The
CapSense service consists of one custom characieralic, termed as CapZense Slider. " e
CapSaree slider character &lic is Lsed st send one oyte detz, ranging from 0 tc “0C, &5 ncificatior
O e GAL I den. device. This da.a is Lhe firger localics read by .he CapSense Compoanenl on he

five-seq~eni alide- (CS&1) preseni on tae kit. Tais ¢k arg steristics suoporta not ficet on, which allows
tre GATT server to send cata 1o tha conectad client device whenever naw dzta is ava latls.

The RGB LED service alzo consis:s of ore custom charac-e-istic, :e‘-mec as RGE LED Concrol.
This characler glic supporlg lwo operalions, read and wri.e, through wh ¢n the connecled GA™T cli-
enl ¢evice can read ¢ala as well as wr le a new value Lo he characlersic. This cala has lour oyle
values ndicat ng red. green, blue, and the intensity values to conzrol ite onboa-d RGB _ED.

Ihe prope-ies “or tne custom servige/characierlst ¢s are confgured In the Bl F Component ynder
tae Frofiles tak, as snown ir Ficure 4-7.

rigure 4-7. Alribules Can'iguralon in CLE Corrponerllor Cus.om Services
C-mﬁ].url"ﬂ.E I iﬁ

Flarsa ELE

Eﬁ'rh‘-H.I I"n:ﬂtll GAP Settngs | LICAPR Settings | Advanosd - BAlW 1k
Z - Frofde Custom
“ % B h
<P [
-4 Sereet
%1 Garredc Sersda
£ Curace Hars
1) Regearens:
1 Frapren Preterred Conneciion Pameslem
-l e Fridees
= -1 Serece Changed
et LRGN Corpaipachs Lontipupion
% 1 CapSefos
-1 CapSares Shicder
. Dieni Chaspot el Conlgeasben
i Comrecieriss Lhoer Deeoription
-5 RGE LED
&) AGE LED Contmd
{1 Chent Chawnolsddis Configunsion
1 Dharmesontes Lhed Desiplen

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A 41



5;' 'a.-;-";:"E_E_;:‘J Cxarnalc Prajec.s

The project consists of the fallowing files:
m main.cl.h

These files contain the main function, whick is the erty poini anc exes.tian of tae firrrware aopli-
catior. They &lso contair the “uacton def 1itior for initializatior of the system and -sading the
CupSurse slider dala lram e CupScense Cernponenl,

m BLEApplications.cl.h

Ihese [iles conlzin all .he ~acres and lunc.ion delinilions relaled e BLL cor~un calion ard
operation. They irclude the even: csllhac< f.nctic 1 definition that is -eg alered with the BLE Com-
poneni staruo anc Leed to senc 3LE-relatac events fro~1 the BLE stack 1o -he &ppl cation laysr
lor processing. [hese liles corla na melhee .0 senc CapSense nolil calions ¢ lhe GALL clienl
device and process the Read anc Write cornmands on tne RGB _ED character azic hy the GAT
clicnl device. They apeale e B_C Canneclion saraime.c:, wh en is irmourlail fer low-power
moce UsAge.

m HandleLowFower.cl.h
Ihese liles conlain Lhe lunclicn le handle [ew-pewe* mode. [1is urclon is conlinuously called in
tqe mainloop and is responsible for pusking the BLE hardware klock (BLESS) as well £ the
CPU la Deep Elecp mace as much &8 passible. The wakeup source is cilhe” Ine BLE hardweare
bloc« lin< layer nterqal tirner o« she inter-upt frem the user hut:on areas (SW2). Tris sllows for
very law power roce rrplerreniation anc ope-aticr Ls ng a coin csll.

Acditigrally, ire 21RoC Bl F verslon of this project conslats ¢f -he /RGR_F/<Sm.c/.h flle, which ¢on-
tzins tha furction to drive the sctware-bzased PrISM method: it clso drves the color ad infensity on
lne RGL LLD.

This = the defaull f ‘mware 1-at comes in the mccules shioped witl- -he ki-.

Iwe projecls demonshrzle .h s 'unclonalily on lwe Cil'¢crenl devices.
m PSoC_4 BLE _CapSense_Slider_LED wor<s with thne PSoC 1 BLE Module.
m PROC_ELE_CapScnsc_Slider_LED wor<s wWith e P 20C Bl F Module.

Tha PSoC 1 B_E project implemenis RGE color and irtensity cent-ol asing the PriSM Cemooren:
whereus lhe PReG BLE uses Lhe scllware irnplemenlation ¢l e PriSM mode.,
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Figiure 4-8. Top:Design for ESoC_4_Rl

Cxarnslc Prajec.s
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4.2.2 Hardware Conneclions

Nou specilic hardware cernce.ions are requited for this projecl oecaase all conneclicrs are
ha<dwired an the BIF Ploreer Haseboasd. Fnsure thatl the carseet modile 1s placed on tae
baseboard corregoonding lo Lhe prejecl oeirg used. PSuC_4_3LE_CaoSense_Slider_LED works
wilh the PSoC 4B | Module. PIeC_Hl 1 _CapSense_Slider 111 werks wih he PleC RI
Nocule.

The pin assigamerl lor IFis projecl s in PSoC_4_BLE_CapSense_3Slider_LED.cydwr
PRoC_BLE_CapSense_Slider_LED.cydwr ir the Wo-kspace Explarer, as saowr ir Fig.re 4-10.

Iigure 4-10. Pin Scleclion o7 Capserse Slicer ard LED Projesl
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4.2.3 Flow Charl

Figure 4-"1 shows .he llow chart of the code implemenled.
Figure 1-11. CapSense Slide- =nd LED Projact Flow Cheart
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4.2.4 Verily Qulpul

The projec. can oe verilied by .wo —elhods: usiryg the CySmarl Central =mulation Tool ard BLE
12ongle or &g ke CyS~ar: rohile apalication.

A.z241 CySmart Cenfral Emulation Tocl
To veriy the CspSense snd LED project using :he CySmart Central Emulation Tool. follow these
sleps:
Note: Refe- CySmart Cartral Em.laicn 1ocl 1o learn now to use tna tocl.
1. Cunnecl Ihe BLE Der gle .o one ¢l Ihe LS2 aorls an the conrpuler.
2. Start the CySmart Central Emulatior Tool or the comp.ter oy going to Start > All Programs >

Cypress > CySmart <version> > CySmart <version>. You will ses a lisl of 3LE Dongles
conreacted ta it. If no dongle is fownd, slick Refresh. Selzat the BL= Dongle anc click Connect.

Figurc 4-12. Cornece. lo 2LE Congle

Selexct BLE Dengle Tasgal é
= Supgaarted tangets Cect iada
Unseppoited taegeds Fradid CySSread BLE 4.7 UIEE Dorgle

frrraie verso 12018

Harchamms varmon 2100

DpcTipticn

CpSrnrt ELE dorgle

Shawal =]
| Cpnnac ara

Plase the medule o1 t1e BLE Piareer Kit, dependirg on the projest chosen.

Power Lthe BLE P oncer Kil through the LS = conneclor J13.

Program -he BLE Pioneer it w ik -he CaaSense ard _ED exa~ple project. Fellow steps in Using
Exa~iple Projects on pege 37 <o program the devics.

6. ANler programming successivlly, press e uscr sullon (SW2) on .he BLL P oneer Kil lo s.arl .he
advertisement. Advertsemart is incicatec by a bl nking red LEC on t1e baseboard.

Note: The preject has =i adverlisernenl Grmeaul ¢l 30 secends aller which il relurns lo Deep
Sleep mode. Mress SW2 again to res:art tne adverise~en:.

7. On lFe CyS~ar. Cenlal Emulalion Tool, click Start Scan .0 gov .he lisl ¢l &vailavlse BELE
Peripkeral cavices.

oo ow
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8. Danole-cliz< the Slider LED devize 10 connert, o click Slilder LED ard iren click Connect.

s Carness | E e ve hincint. [ Upcoes Farnoase

3. When connectec, e CySmart Ceniral F~ulation Iceol will display a messange for the Update
connection parameters. Selecl Yes, as snowr - Figure 1-°1.

| igure 4-14. Updale Cerncc.ion Parameler Oplon
e

Fregusst was recered from & peer deacs bo updales the connschion
parameates. Chok o' to acoepl or olidk Mo i reject he reguest,

Pear devios: Shdar LED 00 20-65-18:232C)
Menimum cormaction interval: 62 S0ma

Maomus cornechon mbereal.  B500ime

Connection lsbency: A

Sopenvision fmeot; 0 ms

laton | Lobo ]

Note: If yo. select No. the project Wl st || work. owever, the curren: consy mption wil| be algher
due -o faster conneclion interval.

1C.Click Discovar All Attributes Lc lind all al.r ou.es supooriled.

Figure 1-15. Diszover All Att-ibuies
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14,1 ocate tae altribute Cllent Characterlstle Conflgurallon descr otor (UUIND 0x2902) uncer
CapSerse slicer characterissic (MMND 0x0003CAA2-0000-1000-8000-00805F9B0131). Click
Read Value 1o read the existing Cllent Characteristic Cerfauratian escripior (CCCI) value as
showr n F gure 1-16.

[Migure 4-16. Read CCCD "o CapSense Slider Characlerislic
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1Z.Nocily 1ne Value [ield of CCCD Lo 'C1:30" and ¢l ¢« Write Value. This enzbles Lhe nolil caliong cr
lre Capscnse slider craraclerisl ¢.

Figure 1-17. Wrte CCCJ to Enable Notificatiors
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13.Swipe your finge: o1 the CapSense slides a1 the Bl F 2icree- kit, as shown in Figu-e £-18 anc
see the rotification values i~ the CapSerse Sl der value fielc, as show n Figuare 4-19.

Figure 1-19. CaaSense Slider Notificaticn Receivac
& ] |
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14,10 d sable nelilicalons, modily the Value [eld ol lhe Client Characteristic Condiguration
descr ptar ta '00:00' and ¢l c< Write Value.

Figure 4-20. Disable Nolilicaticr s
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15.Locale e RGB LED Control charac.crislic (UUID  Dx0003CBB1-0000-1000-8000=-
DABDSFIED131). Cl c<« Read Value ta read ire existirg 4-oyte orboard IGB LED aolor in‘o'ma-

ton, as shown 1 Figure 1-21. The fou- ky:es indicats -ed, green, olue, and he overall brigh:ness,
respeclively.
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Figire 4-71. Read KGR FN Central Characiesistic: Val e
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1¢.Nocify the four ky:es of cata in the Value field ard click Write Value. Yo. will see ke
correspondirg change in Lthe coler anc inlersily of the RGB LELC on the BLE Pioneer Kil, as
shewr ir 1 igare 4-77. 1he 1RGB 11 1D will be or ler 3 sccends belere swilching o'l Lo conseive
power.
Note: Il Lhe Kilis voweree ron & coin cell and nal lhe USE Veus, Lhen Ibe color mixing and inlen-
sity will vary. Tris s because t1e cain cell previces a lower driving voltage “o- RCB LEDs.

Iigure 4-22. Wri.c REB LLD Con.rol Craraclerislic Value
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1¢.To discannect fiom the devize, ¢l ¢« Blsconnecet, as shown in Figure £-24.

Figure 4-24. Disccrinec: frcn the Dev ce
He TIoesk  Hedp
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= BO00E | DRl | Cemraartes Coclaabin |

Cxarnslc Prajec.s

18.To ¢urnec. lu b s oer pheral aga n, eslar. adverlisirg by pressirg the user oulan @W2) on ke

BLE Pioneer Kis. Advertising is incicated by the klinking red LED.

CySmarl Mobile Applicaiion

To veri’y e CapSchase and LED projecl usirg be CySmarl mobile zppl calion (refer CySiar.

NV oblle Aop weboage), follew these steps:
1. Plugtie desi-ad module on tme BLE Pioneer Baseboard.

2. Conncecel e BLL F onecer KLirlo .he compule’ vsing Lhe J13 JS1B cornec.c”.

3. Program -he ki: w1l the CapSense Slider ard LED exa~ple project. See Us ng Examole P-ojecis

an page 37 lar prograr-ing insl-ucliors,

1. Prese ke user but:cn (SW2) on -he BLE FFioneer Kit 1c star: the adveriser-eni. This is incicataed

by (Fa blirk ng red LED ur the BLE Pio1eer Kil.

apolicazion w ll &5k 1o encble it.

1. Open ke asplicaton on the mooile device. I¥ Bluelooth ia not enabled on the device, the

6. Afer Hluelooth Is enabled, the CySma-t mob l2 application will avtormaliically searcr for avallable
pe-ipheralz and list -hem. Selec: tne Slider LED peripheral 5 shown in =ig.re 4-25.
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Figire 4-75. Slider | FN Periphe-al

Rafrgahing, Pl s s,

Elider LED A5 u

A £ dEm

7. When corneclee, he CySqar. mobile apolica.ion will 1 €1 he profilcs supported by e peripher-
als. Scroll and select the CapSense 1con, as shewr nklgure 4-76.

Figure 4-26. CaoSense Ssrvice Page

CapSanse Slider

8. Swips you- finger an the CapSsense slider on the BELE Pioneer Ki- ard sse & similar responss or
e GapSense page in .he CySmarl applicalicr (Tigure 4-27).
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Figire 4-7 /. CasSense Slider

CapSense Slider

| |

9. Press -he hack outton to relurn to k2 service seleation page. Scroll And tap on the RGB LELD se~
vice.

1C.0n lhe RGEB LED scervice page, swipe over e coler gamul .o sec u similar caolor resperse an e
BLE Mioneer Kit RCB L=D. The slicer helow e aclor gam_t ccAtrals tne intersity o” e RCB
LELC color. The RGB LED will be un "o~ 3 seconds bsloe swilching oT. Th ¢ is done .0 conserve
power.

Figure 1-28. RG32 LELC Contrcl with CyS~ar: Mab ls Apalicasion

i ]

1. To cisconrent frcm the BLE icreer K1, <etura to ke CySmar mohile asplicat on home sareen
by pressing e bac<bLtcA.

17. 10 “acchinec: 10 the ~er pheral, press the user outton BW2) on the HI + Planeer Kit agaln and
tner scar “o- cevices ugsing CySmart ~okile apolication.
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4.3 CapSense Proximity

4.3.1 Project Descriptian

This projec. demorslrales cornec.ivily belween the ELE P oncer Kil (acling as a Per oheral znd
GALl | server dev ce) and -he CySmat Central Fnulation ool or mobile device nirning ke CySrmart
rmobile applicafion (acting sz 3 Central ard CATT client device). Tnis project demonstrazes the
lallow y:

Acvertisement with t ~ec.it
Cunneclicr w I any Cernral cavice
One cLstom service

Dala rans er over BLE cuslom service ug 1g nolilica.ions
m Low-power mcde implemeaniation for coin cell operation

The BLE prolile ir Lhis projecl consisls of a single 3L= cuglor se-vice, called CapSanse. The
CapSense service consists of a custom charactersiic. terred &3 CapSense Proxdmlty. The
CapSuarse proximity charecteristic is ased to send one byte data, -anging frcm 0 {o 255, zs
neliicalion 1o e GAI I clienl device. This dala is ke dilleience counl read by Llhe Cassense
Component on ke ane-wire proxim 1y sensaor [114) connested an the kit. ~1is characierist ¢ suppots
nofiication. wh ¢n allows the GATT serve- to send daa o tie connected GA™T client devics
wheneve- rew daza is available.

The properles lor Lhe cuslom allribules are conligurec in the BLE Componenl urder the P-ofiles [ab,
as svown in | qure 4-79.

Figure 1-29. Atlr buzes Ccrfguratior ir BLE Cor-ponert for CaaSense Prexinity
Vi
Pdomm ELE |
l:-b'\-wll i'r-c-'i!:-s_l' GAF Samings | LACAP Samns | Advanesd | Rudne qF
i 5 - Fofle. Custom |
| |= =
-0 Rl
Py Sarear
3 Geoeri Aoteia
F | Desig P
Ll o] |
1 Parpharsd Fed wesd Connecson Pasredes
=118 Careric Atbue
i Savee Thawpeal |
B ket Chamobavistan ol sl
=50 Gaphese
S0 CopSamm Feoorsly
oo Clant Charmckersbe Conbgunation
o Chiroctartic L Doecriotion

Corgpre "RLE
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The project consists the “cllowing files:

m main.cl.h
These files contain the main function, whick is the erty poini anc exes.tian of tae firrrware aopli-
catior. They contain furclion defirition for in ticlizaticr of the system and reacing the CepSense
proximily cala I'am Lhe CapScnse Campaonerl,

m BLEApplications.cl.h
Ihese files conlain all .he ~acres and lunc.ion delinilions relaled 1e BLL cort~un calion ard
operation. They irclude the even: csllhac< f.nctic 1 definition that is -eg alered with the BLE Com-
poneni staruo anc Leed to senc 3LE-relatac events fro~1 the BLE stack 1o -he &ppl cation laysr
lor processing. [hese liles corla na melhee .0 senc CapSense nolil calions ¢ lhe GALL clienl
device. They v pdate 1= BLE Connectior parameter, whict is importani for low-sower made
usdage.

m HandleLowPower.c/,h
These [iles conlain the [unclic e handle lew-pewe - mods. Tnis urclon is conliqueasly called in
Lae main loop and is responsikle lor pusking Lhe BI T hardware tlock (Bl 1 85) as well 25 Llhe
CP'U to Deep Sleep moce as ruch 52 possible. The wakeup so.rce is eithe” the BLE hardware

blocA lin< layer nleraal Limer o7 he inler-upl lrem Lhe user bul.on orcss (SW2). This allows [or
very law-aower made imalementaticn and operatior us ng a coir cell.

The red LED is ased ag lhe slalus LED and provides visval con’ir+alion cr zdverlising or
conreachor 5-a-es. A blirking red | FI11 Indica-es acvertising s-afe.

Two prujesls dernonstrzle .h s uncl anzlily on lwo dil'c-enl devices:

m FSoC_4 BLE CapS8ense_Proximity works wilr the 2SoC 4 HI F Modiile.

m PRoC_BLE_Cap$Sense_Proximity wor«<s with tne FRoC BLE Mod.le.

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A
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Figure 4-30. Tep Design far PSoC_4_RI F_CapSense_Proxim ty Project

BLE

ﬁ - =

14 General Discoverable mode

4 Ma Secwily erabied

BLE Component & conliguned (0 Talowng:

2y Custam Serice for 1-byte Matification
3 Custam Charadlerisic Desonplor far Malification

CapSense

s

CapSerse Companent is configured for fallowing:
1) O preimity sersar
2) Manainl wilh ran-tim funing

Evonls

Status LED

i Stk LED

The red LED acis as siates LED far various BLE

User Button

L Sllen

.

This butban an BLE Pioneer kil wakes the sysiem
tram sheep and resumes adverlising

Figure 4-31. Tep Jesign far PRaC_BLE_CapSenae_M-oximity Mrojec:
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4.3.2 Hardware Conneclions

m Ersare lhal Lhe comrecl module ¢ placed or IFe vaseova-d correspondirg lo the praojesl being
USEC. P30C_4_RIF_CansSense_Proximity  wor<s  wia  the  F3¢cC 4 HIF Mccule.
PRoC_BLE_CapSese_Prox r-ity works wilk the PRoC BLE Nocule.

m Connecl a livedach wie (provided as parl o his kK1) lo e proxrrily corncc.o” J14 on .he
baseboard. Loop the wire as slown in Figure 1-32,
The proximily range is apprexirnaltely eqaal (o e diame.er of the proximily loop. For rare
inforer aticn, refer to AN92239 - Proximily Sensing wilk Cap&ense.
Note: Ensu-s that 18 prox rity sensor loop wire is <ept away as much ag possible “rorr the BLE
anlenna on lhe modules.

Figure 4-32. Proxim ly Sensor Conraclior on BELE Pioneer K [ with PScC 4 B_E Mccule

Tha oain assigrmeni for ths project is 1 PSoC_4 BLE_CapSense_Proximity.cydwr
PRoC_BLE_CapSense_Proximity.cydwr ir .hc Warkspace Cxploicr, @s shawn in Figuie £-34.
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Figure 4-34. Pin Selection for Cap3erae Proximity 2ro et

Hame ¢ Port ®n Lo
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4.3.3 Flow Charl
Figure 4-35 shews Lhe Tlow chzil of coce i plenenled.
Figure 1-35. CaoSense Prcxim ty Project Flow Chart
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4.3.4 Verily Qulpul

The projec. can oe verilied by .wo —elhods: usiryg the CySmarl Central =mulation Tool ard BLE
12ongle or &g the Cy8&marl 108 Android app.

A.3.4.1 CySmart Cenfral Emulation Tocl
To veriy the CapSense F-oximity project .sing the CySmat Central =mulat on Tool, “cllow trese
sleps:
Note: Refer CySmart Cartral Em.ilazicn 1ocl 1o learn qow to use tna tocl.
1. Cunnecl Ihe BLE Der gle .o one ¢l Ihe LS2 aorls an the conrpuler.
2. Start the CySmart Central Emulatior Tool or the comp.ter oy going to Start > All Programs >

Cypress > CySmart <version> > CySmart <version>. YoL w Il see a lis. 0™ dogles connecled
to 1. If no dangle is “c.und, click Refresh. Selest the BELE Dongle and click Connect.

Figurc 4-36. Corncce. lo 2LE Congle

Seluwct BLE Dengle Tasgal —
= Supparted targets Detinlz
Cp Sl ELE 4.7 LS Dhorngie 107 [l Cyponzr Sarmconductor
Unuepporbed tasgels Frcl CySrmat BLE 4 7 USE Dorgls

Trrrass verpan 12008
achasw varsane 2000
Thesripdann

Oyl BLE donghs

3. Connect a five-irch wire ( ncluced in -he kit) 1o the proximity serzor connector J11 snd rrake a
laop ali..

1. Power the BLE P oneer Kit throuch the LS 3 connector J13.

5. Program :he BLE Pionseer Kit with the CapSsnse proximity example p-uject. =ollow the steps n

Using Example Proecta or page 37 to program ike device.

Ater procramming s.ccessf lly, press the assr button §W2) on 1-e BLE Pioneer kit to stert the

advertisernent. 1h s 1s Inglcated by a bllvking red | 13 on tag baseboard.

Note: Tre projec: has an sdvertsemert timeou: of 30 seconds after wich it ret.ms c Jeep

Slecp mode. Press SW2 again lo res.arl (e adveriscen.,

7. On -he CySmart Central Zmulat on Teol, click Start Scan ta see -he list of available BLE Periph-
orzl cavices.

(=3}
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Figure 4-37. Start Searning

& Cytenart 13

fde  Toos  Help
€ Select Dongle % Corfiquie Masher Settings 96 Manage PIMs &) Disconnect
' L |
IH
|l Sean .ﬁ Cennect EA:HI: ‘Wdilnl n Updsts Frrravars

| 8 Device Blsemoh Aodess Aodess Type FES| Advedisensnt Trpe Convected
8. Douole-clizx CapSense Proximity to conrect o- click Connect to connect ta the ELE Pionaer
Figure 1-38. Cornec: to CzpSense Proxim ty Periphe-al

Cmrrectals ororeried

9. When cannecled, 1he CySmarl Central Emulation Teol will d €alay a message [o- .he Updale
connection parameters. Select Yes, as snowr 1 Fkjure 4-39.

Figure 4-29. Updule Cerncce.ion Pziarncler Oplan

A request was recetved drom & pesr devios bo update She conresciion
maramr . Chok "' 00 acompt or ook, ™o’ ba reject the reguesl

PR DA% T8
Mersmum connection mienval:  5000ms

Madmum connection inlerval:  52.50ms
Connection ety 4

Supervision bmesod- 2 me

Note: Il youa sclect No, the project will st wark.  lowever, the curren. consu e plion will be nigher
dne o faster conneclion interval.
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1C.Click Dlscaver All Attrlbutes -o fine =l att-ihuies suapoted by the Peripheral.

Figure 4-40. Discover All Att-ibuies

Fle Togls Help
B3 Sebect Dongle ®q Cordigure Mester Settings 3 Manage Fibds 8 Disconnect
[ Mgt | Can Sense Frewimity |00:AD50 1823 20)

& Pair | [ Enabie 88 Hotifications View
iHm:le LD LEND Deseripbom  Yahss Proper
1“.When &ll -he &tir buzes are |s:ed. locats e Client Characteristic Configuralion cescriplor

(UUID 0x2902) under Capserse Proximily characlenis.ic (UUID Dx0003CAA1-0000-1000-8000=-
DABDSFIBD131). Click Read Value ta read the exissing CCCD value as shownin F gure 4-41.

I igure 4-41. 1Read CapScase Proximily CCC O

- -
[ i Dungle S Cusbrpams Henr s w3 Ve FBS. 8 Zrameni
g | G A e B D

-

dranias muoered

(O Brawar 1ty P[] e 2 it s Y "!‘P‘E‘ :' -1 I e ]
—-rar (e SIS Commraionrs Fuim: & R e
008 a2 - 8 oL e (g Do,
w00 e o e R s g - | I 2 T
BT Tadend g Pt 1 ey

o N ) harpge Jeowwn e L F]
a— il
[P s

[

W0 BTN e T rxrminmy | f
. N e

[ g A S DT

12.Nocify -he Value feld to '01:00" ard click Write Value. This erakles the ncfifications cr the
CapSer-se orox ily characlerislic.
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Figure 4-42. Wrte CCC) tn Fnable Notificatiors

B [ewh  Hog
F ki Zorml Sm Cevigenabein e B Rrga B ) [oorras
T e P T o B2 0
I Do Bl Arivkanan P | B Drabla B0 anficeions N | gy = | 5 fe-] | Farein e
Herrlir L 1] 1 Leorpee i "] R
s o S Ao D sarptor-. et Dancenas D=fpien
= e ey Popmen ok
e | Prrmctom Docieston [srarmo
BT Phe2ARd |Femchem Parlee Corrmoion R |
[+ Py Sorvis iprhorniors. Dioreesr irkue
| B2 B | Py Sorvce: Dipchrgieer, ill'\ﬂh:‘!ﬂ
= ot Onciorsleons Serecs Chorged L i PRI e
S oth  la _ [Peruiile Uoalealis [2EMBE it
T B B G ! P I
A " " - SPSUSPREPLUSE |
2 — g Llend Chidaleln e [T
o P A, b ]
I Bl i Py Sovvmr [l | 3180 e RO M T
Y i T L
— T = g T e R e wdcats
HE R MR s i Pussappy Chilim B l:E-- o Lot o —
B0 0N A 0 OO0 s | e T T
w e
Batiril: MacHn [T ST T 1 =
. (] u

13.Br nyg vour tanc closc Lo Ihe proximi.y sersar on Ihe BLE Pioncer Kil, as showin ir =igare 4-43
and ohaerve 1ke value changing ir -he cha-acter slic value feld, as snawr ir =ig.re 4-24.

Figure 443. CaoSense Prexim ty Sensirg with PSoC 4 B _E Mcdule

Figure 4-44. CaaSense Proxim ty Notification Received
= Primary Servioe Declrzton .
=1~ b2 ke300 | Prmary Senace Declyston 31:07:98 5F 30000

10:0E00:31 21 365

:"IIHIIﬂ-:IlIRElh Charactesstic Lkeer Descipdion

14 . Nocify e Value fiele of the Clieni Characterist ¢ Config.aration deacripter 1o 'C0:00' to disable
nofi‘ications.
15. 1o discannect from the device, ¢l ¢« DIsgonnect, as shown In Flfure £-45.

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A 63



;} CYPHESS Cxarnalc Prajec.s

Figire 4-45. Nisceonnec: fron the Dev ce
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Jiksnter | Cyy By Pty |20 2006F. 0 21 20
T i _;' - —n - -
[ Supcorem il Afirioutes | 4 Par | B Ensiie s Hictdicstons [T Datde AN Moticatioes

Harafie HiE PAD Cedadiplamn
1 Pareary Sanvics [eclution: (snanc Aoosn
: = D31 ::"-?‘EK_ :""rf-:El"\- Senve Dyoaion
= haectesiss Dedadnn Dewos Nama
o AP L [, SYSSENEUIRT o , W ——

1€.Press vser buller (SW2) .0 wake ap hiern sleep ard reslar, the aever.sc-ien. lor the nexl
sonrectior.

43.4.2 CySmarl Mobile Applicaiion
To veri‘y the CapSenss Proximity procject us ng the CyS~ar. mobile application (refer CySr-ar
N ubile Avp webouage). lollew Lhese sleps:
1. Plsce te dez rec module on BLE F oneer Baseboa-d.

Connecl Lae live4drch w re as a loap Lo Lhe proximily conreclor J14 on Lae bascboarc.
Pl..g tne BLE Mioneer Ki inzo the compuser, us ng the J13 USB connectar.

oW

Program Lhe kil w 1 e CapSchge proximily cxample areecl. Follow gleps 1 Using Example
Projec s on page 37 te program tae device.

Press -he Lsar but:or (§W2) on the BLE P onesr Kit to start the advertisament.

Open the Cy&rrar mebile application or -he ranile device. If Bluestcotn is rot enabled on the
device, the app will ask to enasla i-.

(. 1he apo Wil| aJtomat cally search for avallable peslpkerzls and list therr. Sele¢: t1e CapSense
Proximity per sheral, as shocwnin F gure 1-15.

o

»

Migure 446, Gonnecl lo CapSense Prox ily 2er pheral

Rabraahing, Plokie sl

o
Pripimmily

-l dBm

i Bl | S
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4.4

4.4.1

5. When connected, tae apa w1 37 the servires suppaortec by the periphe+als. Seroll anc select ke
CapSense Proximity service.

9. When Lhe CapScnse service page opens, Bring your hanc near he sersor w e on he Hi |
Mioneer Kiz: the arox ~ity level 2 represenzed 1 1ire app az a bar graoh, as shown inF gure 1-17.
The carker s1ace in ke grapk ind cales cleser proximily. Tae app oceps when Lhe graph lills ap
by 50 percert. Refer to CySmart i0& App Jser Guice for details.

Figurc 4-47. CaoScnsc Prexirn Ly Sensirg with PSoC 4 B_E Mcdule

CapSensa Proximity

1C.To disconnect f-om tne BLE Pioneer Ki: rewu-n to -he cevice seleclion screen on the CySmart
robile applicalion.

17.To reconnect ta ke Periprersl, press tae user outtan (8W2) an -he BLE I oneer Kii ta -estar: the
adverlisermcenl and scan (cr lhe cevice in Lhe CySimarl mobile applicalicr.

BLE Central Mode

Projcct Description

The BLE arcjects descrioed abave have heen f.unctionirg as Feripheral devices. Tris means ik at the
frmware rcle was set 20 oe 3 ~er oheral and GAT  se-ver; arother devce such as he CySma+t
Ceniral Fraglaticr 100l or CySmart moblle applizatior w ll connect te IF and collect the data.

This examgle project de~onsretes the Csniral end GATT client mode where it will scan for & Feriph-
oral device, connecl Lo il, anc send comrrands. In h s preject, Llhe ZLZ Pioncer Kil scang and aulo-
sonrects to a paricular Meripk arzl cavice supooring Immediate Alert Service (I1AS). Whenever ke
Peripl-erel will a predetermired pLblic adcress & found, a connecton requesi is set followed by
discovering tae &tr hizes. Wk en ke d scovery is over, you car 3enc one of the irree alet lavels o
tne Feriphe-al device over e IAS. Th s is done by pressing the SW2 Lk _tton cr e BLE Pioneer K t
and cyclirg lhree gh he alerl levels.

The BLE Central proect supooris low-power mode cperston, wkere the firrmware suppots 2LE
Harcware bluck and CPU Desp Sleap mode whenever pessible. The gysien rer-aing in Deep Slesp
when discornec:ed. ress SW2 to wake ua tae system and sta+ scanning (blinking blue LED). Tre
scanring timeowt nterval is sa: tc 30 seconds. If a particular Periphe-al device s founc acverising

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A 6o
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hefore t reo.t, a connecticn is made (olne | FN always ON). If no au¢n ceviee is {o.ne, then the
sysier~ slops scanning and -eturns to Deep Sleep mode (LED OFF). Press SW2 3gain to wake -he
sysier and resla-t scarning.

To aic 1 svaldaticn, the Peripl-erel projsct witn tve particular pLblic acdress is provided in -he same
warkspzoe. This Poroheral projec. supoarls 1AS ard hus lixed pablic acdress Lhal lhe Cenlral
device will recogrize and a.fto-conqect to. The oroect should he programmed on the BLE Dorgle
and powe-ed througn -he JSB port of the comp ater. The received alert levsls (No, Mid. and Hign
alet) on the Bl F Dorgle are representec by differeqt | F12 status. Ne Alert 1s represanied by 1 FI1D
OFF. Mid Aler by olin<ing LED. ard High Alert with _EJ slways CN. Jpon each sLccescive button
press on hie BLE Pioneer i, the LED slale un the BLE Dongle changes n a ¢ ~cular “aghior.

Two projects demonstrate she BEL= Central furclionality cr ire two cevices

m PSoC_4 BLE Central_IAS wur<s wilh Lhc PSoC ¢ BLE Module.

m PRoC_ELE_Central_IAS works witn ke "0oC BLE Modw le.

Acdilicrally, .he BLE_Dongle_Peripheral_IAS ovroccl is lo be orogra-nred aon be BLE Jongle.
This project 3 presert ir both the FSoC_4_BLE_Cert-al_IAS and the FRaC_BLE_Central_IAS
warkspace and can be usce e program e BLE Dongle separately.

Note: I the BLE Dongle is programmed witn the BLE_Dongle_Perlpheral_IAS examale, it will nat
wark with the CySr-ar: PC utility. Rearogra~ t1e BLE Dongla wilk 1te CySmart firmwera escord ng
Lo Usdaling BLE Dangle lor CySmarl Cenlral Zmulalian Teol on page 52 1o vse the CySmar. Cenlral
Em.ilatior Toal.

| igure 4-48. PScC_4_3L__Cenlial_IAS 1ooDesign

BLE User Interface
BE | Hin LED
?:. - Sinf:m LED prevides the coneaciion sisbus
balwsean the Cenlral deves mnd e pangheeel

davica.

BLE compomers s cosfiguned as Fiad Me
Leionr, il Is & Ceniral devios with ©lart robs

Wnar_Durdoni
1

b Budan

Liner Button in used o pel Ba Alart leval on
Parighirsl davics allir conneciad avar BLE
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Figiure 4-49. PRoC_RI F_Cert-al_IAS TopDesign
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Figure 1-80. BLE_Dongle_Periplrersl_IAS TopDes gn
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4.4.2

| =ik’ m

Hardware Conneclions

Nou specilic hardware cernce.ions are requited for this projecl oecaase all conneclicrs are
ha<dwired on the HI F Pianeer Haseboard.

Crsare ltal the carreel module is placed on he BLE Pioneer Bascboard carresponding e IFe proj-
eal  aeirg used. P&aC_4 BLE_Certral_IAS war<a with the P&aC 4 BLE Maduls.
PRoC_BLE_Ceniral_IAS works witn the PRoC BLE Nocule. BLE_Dongle_Paripheral_IAS is t1e
samimoen prejecl (or bolh war<spaces and prograus e BLE Dungle wih Peripheral made linrware.
The pin assighmeqt far  this prcject s i1 PSoC_4_BLE_Central IAS.cydwy/
PRoC_BLE_Central_IAS.cydwr 1 ¢ Workspace Cxplare”. as shewninrigare 4-51.

Figure 1-561. Pin Selection fo- BLE IAS Central Examgle Project

Ay Port Fin Lock

Sirnlady, (w pa  assigrerenl for he  2LE  Dongle  Peripheral  projecl  is i1
BLE_Dangle_Peripheral IAS.cydwr in the Workapace Explc-er as showr in F gure 4-52.

Figurc 4-52. Pin Scleclion [or BLE 1AS Per oheral Example Procol

MHam= Fart “in Lok
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4.4.3 Flow Charl

Figure 4-63 shews Lhe Tlow chzil "o he IAS GATT clien. muce exarnple projec..

Figure 1-63. IAS GATT Cl ent Mode Flow Cha-t
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Figire 4-54 showa the flaw chait ‘o7 -he INS GATT server macde examr ple aroect.

Figure 4-54. |IAS GATT Server Mude Flow Char:
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4.4.4 Varify Output

A 4

Procuss ircomrirg
s-E cverts

1. Conncecl Lae BLL Dergle .o onc ¢l e LS 2 2arls on Lhe cerrpuler.
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Figire 4-65. Carnec: Bl F Dongle to LUSR >an
il &

2. In he PSoC Crealor Workspzee Explarer -ighl-click the BLE_Dongle_Peripheral_IAS oro ccl
and select Set As Agtive Project. @3 shown In Flgure £-5€.

Figure 4-56. Set Dongle Pe-ipheral Prcject as Aciive
o onr "R Tospesoncrsch | TS s

B Weerespace 'PEol_4 ELE Cenbral 185" |

R e
T, L =

+-1lif TepDesign.cyech

{# BLE_Dungle_Perishersl JAS.cpdws
) Mepader Filer
| j BLEAzglnatiznah i Build BLE_Dangle_Periphesal 05
i iz | Clenn BLE_Dungle Peripheral 143
51 BLEAsplaatizns.c |rl;| Clean and Budd BLE Dengle Periphaeal 1A%
2 e LWEEW;.“D;,L_T L T ey

-1 Fy] Preject “Fiol_4 BLE Comral A5 [CVE =
“.:' TopDesign.opsch

L PS04 BLE Central LS.crowe

Cepy CtilsC

— “;::‘J::wm:h Sve BLE_ Dongle Perphersl 145 &

5] BLE:hantk Aermras From Warkspecs

a] HandelowPowerk Aenams F3

j m“]'l.h ........ S—
P pepinsined Usload/Redoad Progsct

] BLE&pglicatizns.c Dependensin...

E'I HBLEdantc Buid Qrder..

5] HandbelowPiwers

] main. [evice Selector..

3. Program Ire BLL Jongle wih Lhe BLL_DPoangle_Pericheral_IAS ore,ecl cescriced in Using
Exa~ple Projects on psge 37.

Note; Do rol uodule lhc public device zddress (inside e BLC Cor-oonien.) lar he
BLE_Dangle_Perlpheral IAS esxamoale projeat. (Caarging the BLE_Dongle_Perlpheral_IAS
exarnole projec. public add-ess will lead (0 no conneclion with the BLE Cenlral device on (e BLE
Ploneer Kit.
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| =ik’ m

4.
5.

I “Weikipace #5oC_4_BLE Central A% |2 Preject
=i Fal Project “HLE_Dongle Periphe ral [A% [CVE

= T Y P

o

e

Power the Rl F P aneer Kit thrangh USSR connestor 113.

11 1ne Wor<space Explorer, richl-click the P§0GC_4_ BLE_Central_IAS prujecl end selocl $8t As
Active Project as sqown ir |icure 4-57.

By Hesder Files

B Sourme Files

|87 TepDesisn.cysch Seg Aa Aztivi: Project
' _'-.'i' PRl a4 BLE Ceniral_J&5cydwe ade F
=47 Header Film |
5] BLEAgplicaticnsh || Budd PSaC 4 BLE Central 545
A - Ll
A mainh | 5 Clesm and Busd PSoC 4_BLE Cemral A5
S0 Seume Fils | Usdabe Compensnts..
| ig] BLEAzplatatiznsc e
] BLESientc B R Loi+C
2] HandielowPowars | g Pasts
g] main.c Saren P50 4_BLE_Central 145 s

(- Teplemign cysch
¥ BLE_Dwngle_Perisheral 145 cpwe

] mainh

Il
{- 8] BLEAgplizatizneh g

} E'I BLEAspinationic

AL

Rernowe From Warkspace

Rengme F2

. Program the BLE DPioneer Kit with eitner e PSoC_4_BLE_Central_IAS or the

PRoC_BLE_Central_lAS projacl, capend ng cr e udule placed or e BLE Pioneer Ki..

. Press the SW2 ki.tlon on ke 2LE Pianeer Kil 1o wa<e the system anc start scarning. Scanring is

indizated ky a blirking LED.

. Wait for -he Bl F connezton berween the Bl F IJr:r'gIe anc tae Bl F Pioneer Kit. 1he conaechicn

success slatus is ndicsted or the baseboard in the fellowing 1Free s:aces:

a. 1 asl blirk ng bluc LLD represenls scarning modce. Jduring Lhis ~ode, the BLL Pioneer Kil is
zcenning for Feripheral devices.

b. Slow olinking blue LCD represerls discovery mude. During Lhis ~ode, he BLE Pioncer Ki.
nas found the BLE Dongle Peripkeral cevice ard has started the corneciion orocedu-e.

¢. The blue L=D -emzins an, represer.irg Lhe conneclec mode. This mode incicales Lthal 1ne
Peripheral device Is connected ard tre applicallon can now send alert [evels.

. Press -he SW2 buitcn on tne BLE Pioneer Ki: to send the next alert level to te BLE Dangla. Tae

alellevel will -alale [*am No AlerL L Vid Aler. La Tligh Alerl.

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A (2
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Figire 4-68. Liser R.aton on Bl F Pioneer Kt with PSoC £ Rl F Madile

1C.Check il .he _ED behavior changes [or sach zlarl nolil cation ¢ .he BEL= Dongle accorcing Lo Lhe
followlrg table:

Alert Level LED State
N2 Als~ LED OfF
Wikl Alerl LE 2 Blir<ing
Hic~ Alert LED On

Note: To rever: tne CySmart functiorality to “he dongle, program tae dongle Fex file, as cescribed ir
Updating BLE Dongle 1o+ CySmart Central Er-ulatlion Tool an page 32.

4.5 Eddystone

1.6.1 Projecl Desgriplian

This projecl denonsbiales w BLZ beacur basced ¢n Goagle's Cdoyslone ™ prolocel on lhe BLE P o-
neer <it. A oeacon s a wireless cevice “hat broadcasts dsts (such as temperature) over a periodic
racio sgnal Torr @ known lacatior. B_E-vasce beacons uvge he BLE adverliscrnenl packels (o
broadcast data. 1h s projec: de~onstrales -he follew nir:

m Beacur (non-connectatle advetsoement)

m  Beacor conligualian (connesladle adverliserenl)

Coogle's Eddystcne is a orolocol that defines 2LE advetsement data formais for beacons. In
Lcdyslone parlance, .he acverlisemen. dala is callee a lrame and Lhe adverlisemcenl daa oma. is
called a frame tyoe. The pratocol 5. pports mulliple “rame types that rnay oe .sed ind vduzally o in
comb nations 1o create beacc s “cr a variety o applications.

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A (3
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Figire 4-59. Charac:e’istic: CoAfigu-atiar ir Bl F Corponeni far Fddystane Eezran
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The BLE profile ir s project consisls ¢ lwo BLE cuslom services, Eddystone and Eddystone

Conflgurakion (see Firgyre 4-52). The oreect Lroadcasts ore of the “cllowing beacon f-ames In 3

no-cernec:abls advertissment packst.

m  Eddystonc-UID Iramc broadcasls & unigue 1€-byle Beacor I compoesed 0™ a 10-byle
na~espace ard a €-byte nstance. ~1e Beacon ID may ba use‘ul in mapaing a device to a recorc
in ex.c nal slerage. The namespace poilior ol Lhie ID may be vsed Le ygroup o paalicula: scl ol
bearona, wnile the instance ID icentifies ind v dual deviees in the group. The divisicr of the 12
intc namespacs ard nstance cecmoanens ray alsc be used to oplimize BLE scar ning sirate-
dics, lar cxairple, by lillering only e e narnespace. Mo'e delails aie ava lakle hore.

m Eddystone-URL f-ame hroaccasts a JX_ using a compreazed encodinc format to 1i- nore withir
ne limi.ed adverl gomer L packel. Mare calails are availaole here,

m Eddystone-TLM frame brecadeas:s selemetry information about ite heacon itself sucn as battery
voltage, devics temperazu-e and courts of broaccast packsts. Mo-s defails sra avzilable ~ere.

I'he Fcdystone Confguraton Service corsists of nire characterlstics as “ollows.

m Lock Slate — Rsad sturns wrug if the cavice is lockec.

B Lock — 1| oc<s the heacor and sets ke s agle-lise lock-code.

m  Unlock — Unlocks (ne beacor and clears Fe & ngle-use lock-coce.

m  URIData — Reacs/wr les Lhe VIRIL

m URIFlags — Reads/writss the flags.

m Adverliscd Tx Powcer Levels — 1Reads/writes the Advertised Pewer | evels aray.

m Tx Power Mode — Reads wrizes tne TX Power Mode.

m Bceacon Period — The period in millisceonds thal ar Cddyslere-J =2 packelis Lansrm Led.

m Reset — Resels 1o default valaes.

")

ore delails en ke Cddyslone Conliguralicn service can be [ound Fere.

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A 4
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The project consists of the fallowing files:

main.c/.h

These files contain the main function, whick is the erty poini anc exes.tian of tae firrrware aopli-
catior. They cortain fancticr cefinizions for nitialization and hancling low pcwer r-ode of the sys-
lem. 2y defacll o1 pewer-onsesel, he sys.c will co a ner-cornec.abke adverisermenl ol URL/
URI a~d TLM packe:s. Wken the SW2 button is pressesd, ike device will enzer connesiasle mode
and vericL s charac:e-istics car be con‘igJred.

Eddystone.cl.h

Thase files contein the furclions racuired to irmplernert the =ddys:o1ae protocol ircluding adver-
Lsemcenl packel crealion {for UID/J - and 1LM), adverlisemenl scheduling, and coenligura.icr
read wrize. The battery and temperazu-e daia are also updsted hefore the TLM pac<ets are con-
slrucled wnd acverlisue.

WatehdagTimer.c/.h

These liles corla n luncliors hel provide recessary .imirg lor e opseralior ol the syslem.
Battery.c/.h

These liles conlzin a furclon tha. will measure (Be ba.lery vollage of the kil. This informalion is
advertised &3 part of the 11 M pac<ets.

Temperature.c/.h

These liles conlain a lunclion Lhal will measure e dic lempera.ure ol lhe PSaC or PRoC dev ¢e.
Ar exiernal sensc- may be altacnec tc measure ambie it temoerature. Th 3 information is adve~
Lsed as parl of e LM vuackels.

The creen LED indicates JID LRL packet t-anz = zsions, the olue LED indicates TLM packet trans-
missiors, ard is rac LED ind catss tat ite deviceis n connectable mode. 11 1kis mode, when con-
nce.cd, lre beacon conliguralion car be ~odilicd.

Two projectls dernonstrale .h € uaclonzlily on lwo dil'e-anl devices:
m PS0C_4 Bl | ¢dyslone works wilh Lhe 2SoC 4 Bl Modulke
m PRoC_BLE_Ecdystone works w1 :he PReC BLE Module

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A )
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Figire 4-60. Tap Nesign for PSel_4_Rl F_=ddyszone and PRoC_RI F_Fddystare Projec:

BLE ADC Interface
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4.5.2 Hardware Connection
m Ersare thet the cerrect ~odule is placed on the bassboard corres aonding ;o the project being
usce, 2SaC_4_B_LC_Cddyslone wo'ks wilk the 2SoC 4 BLE Moduke, PRoC_GLE_Cdeyslone
warks with tte "RoC. BELE Module.
m Connecl awice (provided as parl of his kil) betwecn VREF (conneslor J3) ard P2.0 (conncceler
J?) ¢ the vaseooa-d (see Flgure 4-61).
Figure 4-61. VREF (J3) ard P3.0 (J2) Cannactcrs on ELE Pionaer Kii with PSoC 4 BLE Mod.le

Tha pir assicnment “cr this project is in PScC_4_BLE Eddystons.cydwr o-
P12oC_BI F_Fadystone.cydwr In the Worksoace Fxolorer, as shown In Flgu e 4-67.
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Figiure 4-62. Pin Selection for Fddystone Project
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4.5.3 Flow Chart
Figure 4-63 shows the flow chart of coce irrplerr ented.

I kyure 4-63. Fddystere Project | low Chart
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4.5.4 Verily Qulpul

The project can be verilicd using an Android smizel pher e or 2n i08 device {iPnone or iPad). Belore
proceecing further make sii-e that a beacon appl catlon (such as | ocate =eccon for Androld or
Chrome E-owser fo- i03) ard the CySmart spp a‘e ins:alled cr e smarl phore/device. Also make
sure Lhal Blucloolh is .uned on in Lhe device. anc you 1ave & werking irlemcel cennccelion.
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Ta verify the Fddystane argject in i0S, using Chreme “or iOS orawaer, follow these aleps. Refare you
stat, meke sure e Chrome b-owse- for i0OS is astsllec = your iOS cevice and the Clkrome widget
Is 2dded to 1re w dnets view.

1.
2.
3. Program -he BLE Fioneer Ki: w th the Eddystane examgle project. Follew sleps inUsing Exsrrple

(8]

a.

Mlace the medule o1 tqe BLE Pioreer Kit, dependirg on the project chosen.
Power Lhe BLE P ancer Kil Lhraugh Lhe LSZ conneclor J13.

Projec.s an pace 37 Lo pragram he device.
Ader prog-amming successfully, the firmware starta the nan-connectahle advert semert of UID/

URL anc TLM packets. Acvertissment of UID/URL packets is irdicazed oy the green LED &nd
ILM packels is indicaled by bBlue LLD en e basekoard.

. Pull cown the notificatior sres. You shoule be able to see tme lirk in -he ncfi‘icalion area as

shewr n F gure 4-64 an puge 78

Figure 4-64. iOS Notification Shade Showing he Beacon Adverised Weh Lirk

Toucking the I nk wll sake you le Lhe weosile.

To veri'y tte Eddystone project in Android dev ces usinc the Locaze Beacon applicaticr, follow these
slops.

1.
2.
3.

4.

h

Plase the medule o1 tae BLE Pioreer Kit, dependirg on the projest chosen.

Power Lthe BLE P oncer Kil through the LS=2 conneclor J13.

Pronram the HI F Flonest KI: w th the Fddystone examgle projest. | olicw sleps InUsing Fxarple
Projec:s on pace 37 te program the device.

Nler pragramming successlully, Ihe lirmware Slarls Ihe nan-conneclable dverlsemer L ol UIDY
URL anc TLM packets. Acvertisement of UID/URL packets is irdicazed oy the green LED and
TLM pauckels is indiculed by Blue LEDR on Ine bascboard.

I a.nch “he Locate anplication or 1re smarl pranel/device.

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A (8
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. Click -he Loeate Beacons biton to star: acznn g for hear:ons (see Fig.ire 4-A5).

Figure 4-65. Lacata Beacer App Home Screen

L o [ RhEr]

o @ pAr b bacabr b me s g1 sne e
sl BT B Gl G4 0 AR i
Lr e
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(:5) Locate Beacons

Baacon Transmitter

1 ] ]

7. In1e naxt gcrear & lis: of Visible Beacons will be cisplayed. Click tha desired osacon (sae
| igure 4-66) Lo display ils slzlus and inlema.ion (see  iGare 4-67).

Figure 4-66. Locals Beaccn App Showing Discoversd Beacons
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Figire 4-6/. | oc:ate Reacon Showing Dezaila abon Selected Reacon
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To read and wrile cnaracteristios (U ng a1 Androd or Q8 device, and CySmar: app) of the heacaon
lollow hese sleps.

1. Press SW2 on tae Bl F Pioneer Kit oasenona‘d ta star: tae conaectable adverliseranl. 1he adver-
Lsemenl s.ale is indicaled by Lhe red LED.

Laanch .he CySmarl aop ¢ your Android smarl pheng dev ¢o.

Connect ic the CY Eddystone dsvice frcm the lis: by cl c< 1g o1 il (see Figu-s 1-68).

w
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Figire 4-68. Cv&~ar: Aop Skawing ke &Y Fddystone Reacon

Cv EDDYSTONE [1=o] m

A S B0 71 s

1. Click -he GATT DB menL optior (see Figu-e /-69).
Figire 4-69. CvS~ar: Snawirg GATT 3 Oplion far CY Fddyazone NDevice

GATT D@
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4.6.1
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h. Click on Unknown 8ervice (see F quire 4-/0) ta sae all available rha-acteriatics.

Figure 4-70. CyS~ar:. S»owirg Lnknown Service in GATT DB

Senices

Linknaowm Serdioe

6. Click on auny ¢l the charackerisl es Lo rezd and modily il. For relerence on Ecdyslone Conligura-
ton character 3lics refer ta tae Google Fddyazone pace. Te unders:ard mrore zbo.t the CyS~ar:
apo, refer to i-e CySmart Lzer guide.

7. Nisgonracl rom e dev ¢¢ .0 no dack lo he beacon rracde.

BLE Dongle and LED Control

Project Description

This f rmwa-e =upaoris tre CySmart deb.ig tocl (refer CySmart Ceniral Em.ilazion Tocl) hy aciing as
e BLE nosl smuJla.o. This is the defaull irrware al comes ir IFe BLE Dongle shioped wilh (he
kit.

This aro ccl addilionally demersl-ales LED br gh.ness contrel via a cuslorm BLE profile, which werks
with ke CapSerse sl der example explzined In CapSense Slider and |+ ) or darne 41.

The device will scan for the Periphsral. whicl acts as a CapSense sl dar and LED devics. and
canracl lo Laulamzlcally. This is achicved by lillering e acverlisemen. packels lor Lhe CapSense
slide- service daa. Then. it wll enable slide- nofifications a~d process the received notif cations.
Whenever GapScnse delecle ac.ivily il will halily hie lirger lacalior la 1he B_E Dongle; il will uadale
tre | FI brighthess nsirg PWM.

Tha custorm CATT clisni LED control will be s:00ped if i+ CySmart Centrzl Emulatior Tool accuires
tne dongle. The dongle will entes -he Cy&mran emulatar mode, ir wh en iz will process all ELE
commands & triggered by the use- via the tooal. The projec: uses sustom co~rard/sverit protocol
lo excharge cala belween e CySenarl Cenral Cmwlatior Toal ard Lhe BLE device vie & USB-CDO

CV&CKI™C42-BLE-A Blustcct1® Law Enerqy (B-Z) Pioree- K- Gu de Dac. # ¢02-11468 Rev. "A 82
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4.6.2

| =ik’ m

interfaze. It Lses the Cypreas UUSB-JAIRT oridge fi.nctionality fror the PSaC bl P-based KtProg
rmocule.

Note: Tris aroect is meant only ‘o’ the ”RaC BL= device and works an the CY56/¢ CySmart BL=
1.2 LS2 Dongle Farcware. The axerrple project for CYBE70 CySma-t USE Dongle s aveilable 1 1ke
CYBCKIT-O42-BLE P ancer KL

Figure 1-71. Top Design for BLE_1_2 Dongle_CySrart_25LEK Mrojec:
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Hardware Connections

No specilic hardware cerncc.ions are requiced for this projecl oecaase all conneclicrs are
ha<dwlred on the HI F 1onile.

The pin assignment for this proect is in BLE_4 2 Dongle_CySmart_256K.cydwr 1 -he Wo k-
apace Fxplarer, as 3nowr ir F Quire 4-/2.

Figure 4-72. Pin Selaction o BLE Congle Projec:

) Bt Bin Lock ||
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4.6.3 Flow Charl
Figure 4-73. Flow Cha-lfor 2LE_4_2_Congle_CySmarl_256K Prujecl
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4.6.4 Verily Qulpul

This projecltwill oz ased when (e CyS-nar. Central Emulzlon Tocl is invoked for lesl g other exame-

ple prajecis. In addinen, she  F1) conirol aperation zan he venfiec 23 follows.

1. Power tha BLE P oneer kit 1trough the USB ccrnec:or J13.

2. Program the BLE Pioneer kit with the CapSerae and LELC example projec: deacrihed in
CagSerse Slicer ard LED cr page 11.

3. Connecttae Bl F Dergle z¢ one ¢f tre LS »oris on the comrpuier.

4. Program the BLE Dongle with the BLE_4_2 Dongle_CySmart_256K projsct. See Using Exa~-
ple Projecls on pagce 37 lor programming nsliuclions,

5. Prest the user buton SW2 an boll the BLE Dongle snd tne EL= Pioneer Kii. The BLE Dangle

will &la-L scarning and the BLE Pioncer Kil will sla-L adver.isirg.

Wait for e BLE connection betweer the BLE Dongle and the BLE Pioneer Baseboard. The con-

neciion success statu s will o8 ndicated oy a 3-seconc ON &lafs of the -ad LED follcwed by the

Ol | s.a.ccer .he 2L_ 2icneer Lascooaid.

7. Swipse your finger on the CapSense slider end check the LED orichtness variation cr the BLE
Cungle.

=

4.7 Direct Test Mocde (DTM)

4,7.1 Projcct Descriptian

Bl..etnotn Care specificaticn (v4.0 anc later), Volume 6, Pan F defires Direc: Test MNode (DTM) as a
rmeshod to test the BLE PHY layer and provide 3 report back to the tes:e~. |- uses sHost Controller
Interface (HCI) witn a twa=wire UART as the communlcazion orolocol.

Tha Device Under Test (DUT) is the BLE system tha: is to oa tested (for examala, BLE Pionear «it).
Wilh DTM, lhe RI per'o'mance af Lhe BLE syslem can be veriliee during develapment ¢* on a pro-
duction line. The envi-anmen: cons s1s of tae DUT and & 1eater. The testes nas twa pats; tae upper
tester sencds commands through the HCI anc the lower lester performs the comresponding actior
aver ine RF link. The tesles compares tre co~~and sen: over the HCI and the response received
over RF. anc provides & resul: of -he serformanice.

I igure 4-74. Dire<l les. Moce (D IM) Selup

HCWART

Tha BLE Co~pcnent allows con‘ig.rirg the device in DTNV by encblirg t1e HCI. The appropriaze
responscs lo cemm™ancs lrom e csler are per'errrecd by Lthe BLE orolocal slack and ¢acs no.
involve separste aoplicaton hardlirg. The only task requ red are o start -he BLE Co~1pcnent anc
call Lhe API Lo process Lhe evenls.
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The HCl is eratled ir tae BRI F Component uncer the Gene-al settings. Note thal wken -he HCI
rmoce is selectec, &ll other 555 are nidcen and carrot be ccfigu-ed. This is because ir HCl mode,
tnere are ro upoder [ayer processes. On erakl ng HCI mode, the componerts aylorr atically reserves
a UART hklock -0 allow cornmun cation ketweer the tester and BLE alac<. e UART exonses the
ping (Fal can ve s8¢ gned in <projecl.cydwr> file under ha Pins lak. The only op.ions lo be conlig-
ured for HCI mode are ke oaud afte ard the pins for commg nicallon witn t1e tester.

Figure 1-75. FCI Mode in BLE Component
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NVary companies develop B_E 1esters for Dirert Tast Made. It is also passible ta crease MC-hased
soflwa-s touls tha: will esnd HCI comr-znds over serial co~ruricatior | nks.

For PC-based software, tne se<ial corrnuricatior link is the COM por:, which is en.me-ated by the
Ki:Prcg on 1s PSoC 5L = of the ELE =icree-kit. In suct & case, the UART pirs on1e PSoC 4 BLE/
PIReC LB_L ¢10uld be 2ss gned .0 P1_< anc P1_5. 1hese ¢ 1s a“e Parcwired 1o oins on ke PSoC

SLP whick allowz USB-UAXT data communication helween -he PC-based soitware and ke BLE
device.

For external BLE -esterz, the aerigl communicalion iz moally over R8232. To test w ik thst type o”
syglor, ar exlemal RS232 vullage lranslzlor is -aquired, suen as Cigilenls P1odRS232. Tris
tanslator will reacify the slfral levels of the serlal communicatlon ketweer the Bl F ¢evice and the
RS232 port on the tester. The UART pins o” the BLE device ca~ be agsicnec :c P0_0 and P0_" snd
hcader IS can be used Lo conracl 1o he RSZ32 lrarslalor.
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Figire 4-76. |h Hezde” o Interface RS232 Trarslator

J5 header

4.7.2 Hardware Connaction

For DIN lesl mode, il is ‘ccem™ended 10 use SMA conraclors and conrecl Lhe Lesler ard DU

using en SMA to SMA ceonnector ceble. This ensures -hat thera is miqimum interfererce o RF
communicalion oclween e DUT ard lesle, and Lhe perlarmance mceasured is .he orue RI
peformance of -he cevice. Tre BLE Pioneer Kit mocule with SMA caonrzctar (CYSCKIT-141 P&aC 4
BELE} is available separately anc can bs ordered from the Cyoress weo page.

Four UART pirs a-e exposed when HCI mode is selecled in tne BLE Component. These pina should
be assigned tc allew corr muricaticr with the external 1ester. The conrsction depends on the tester
be ng used.

If the -esler is PC-based software that corr municates wil- HCI cver a serial link, tner the onaoa-d
PSuG 5LP cn e B_E Piancer Kil can acl as Lhe USB-UART oridge. The KilProg cr e PSuG §_P
enamerates as a USB-UART interfsce and ooens a COM port on e competer. ~1is CON port 2

(her wsed by .he sol.wa-a ool lo comr un cale commards (o the BLE device. Ir Lhis case, ha UART
ping shollc oe asslgned as follows.

Takle 41. UART Pin Assign-nenl lor PC Sol.wue ~esler

UART Pins Pin Assigned
<X 1A
TX 1o
TS P1_6
cs P17

The VART lor ICl cormimunica.ion expoges ardware law cenlral lines CTS ard RTS. They can
either be connected to the hardwsre ccnt-al linet of the 1ester ar CTS connected to grourd for oper-
alicr wi.hou. hardware llow control.

If the 1e21er is &n exterral ha-dwa-e tester ({C3T). tken canaect any of the RS232 valtage tranalatora
to nwvadar J£ cr tte B_E Fionesr Kt. Tha UART pins shouald be assigned as follows.
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4.7.3
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Table 4-2. UART Pin Assignnent for RS232 Vollage Traaslaler

UART Pins Pin Assigned
=X PO_D )
X Po_-
FUES r'u:2
c7S Po_3
Verify Output

1. Connect the BELE Pionaer Kit th-ough tne USE conrectar .13.

Cxarnslc Prajec.s

2. Profram tae Bl F P aneer K1 with tae PSaC_4_ 3 F_NDIMor PROC_HIF_DIN oroert, depend-
ing o1 1lFe module Lsed (P5cC / BLE or PRaC BLE), as described in Lsing Example Projects 04

page 37. Programmirg €1oukd complele successlully.
3. Connect tqe senal link, JAR™, o X232 1o {re tester.

4. On e solware .oollor les.cr. conl gure .he UART cammuricalicr wilh lhe ceriecl CCM poil urd

ba.xd rate, as se: in tae BLE Comooren:.

5. Slart tha lasl. The lool will gerarale Lhe repc-Laller the enc al 1e lesl. This dewsrds on Lhe lBs-
fer taal belng Lsed.
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