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Bomde | Ubrarics 36 * including Cypres: roduct in a High Risk Product,
il 37 = systen or application assumes all risk of such use o @AV (N VW)
Mame Version retarget-io 38 * indemnify Cypress against all liability. PDL
) 39
Abstraction Layers The Retarget 10 library provides APIs for e
~ Board Utils transmitting messages to or from the board via 41 #include "oy pdl.h"
] retarget- Latest 1.X rel standard printf/scanf functions using a UART N L .
e e = e connection which is generaly connected to a host 42 #include “cyhal.h
[ rgb-led Latest 1.X release e 43 #include "cybsp.h”
[ serial-flash  Latest 1.X release 44 #include "cy_retarget_io.h"
PSoC 6 Base Libraries Version detalls: Latest LX relezse 45
PSoC 6 Middleware 46
47=
48 * Macros
(i} Apply a9
£
77777777777777777 o 51 /* LED blink timer clock value in Hz */
“““““““““ 52 #define LED_BLINK TIMER CLOCK_HZ (10088)
53 .
Successfully updated the project. T4 e -
v

A 7E Help > ModusToolbox General Documentation F ] ModusToolbox SCR% & 5% T Tk 1) HAh SRS

2.3  FHAh IDE

0] U S 30 IDE (5130 IAR Embedded Workbench B Visual Studio Code) 4 PSoC 6 MCU JT & [ 14
ModusToolbox F¢ & #% /& M2 T H, WH TR EMEE PSoC 6 MCU Bt Ji F1 I A o (] £ 28 1, i C % 46 H

ModusToolbox IDE. ##&Hc &7 Al e (B L EFE 7 72 N HFE 7 TAEZS I A A design.x SCfF. 285,

FRIIEARRS,  IF4RSEAE IDE T R A o

R SEE AT, A E S design.x XXHE, HEFAM AR IDE KIARHY . FE 8 R i i s £l
ModusToolbox 4k Fff (L B T2 KA s R VR AL & .

BREMEEL,
with a Third-Party IDE) .

T D g A

W2 WK ModusToolbox ¥ 5% =77 IDE Fe&fifH (AN225588 — Using ModusToolbox Software
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2.4  FreeRTOS % ModusToolbox f3z ¥

M ModusToolbox & 25 I H I A FreeRTOS SCRESAZ IS MIME A B/ A — . &7 DUs A 388 (Library
Manager) 1% FreeRTOS #lulf S NE N AR . EENARFHH, 2555 “Quick Panel” F1ff “Library
Manager” $£#%. M Libraries > PSoC 6 Middleware 3{if#E F1i%#% freertos, 1 Figure 4 ffizR.

5 FreeRTOS H . lib SCHEC A INBIR AR FIUE H o s Sl N3 E E 4N freertos BIARR ST
. B4k EEH ] FreeRTOS, EEfE FreeRTOS AT “PUEANTT (Quick Start) 7 #4rH I IR,

Figure 4. £ ModusToolbox IDE ¥ Fi #2315 X\ FreeRTOS Hi[a]{t:

B Qu.. ] Ex B = 8 library-manager 1.0.0.624 — O be {5 P 22 4D.. WR. EP. = 8
BS -
Target Directory: |D:mndus'rnn\nnxmz.nfmm/Helln,Wnrld Browse... « (& Hello_Warld
™ E ject: |D: ~ ¥ Binaries
ModusToolbox Makefile Project: | D:/ModusToolbox/MT2.0/mtw/Hello_World % Bineres
Active Board: CYBCPROTO-062-4343W ~ D‘ Jud
» Start ) Includes
Fiter: [ (= build
b Hello World & images
Boards | Lbrares |
+ Configurators ot v = libs
Name Version A |freertos (= capsense
p Library Manager ¥ PSoC 6 Middleware FreeRTOS kernel, distributed as standard C source (= core-lib
CapSense Configurator capsense Latest 2.X release files with configuration header fie, for use with the
Camsence T [ esdade Latest 2. release PSoC 6 MCU. = peocecmip
g CapSense Tuner
i O csdidac Latest 2. release Version detals: Latest 10. release (= pocthal
Device Configurator [ dfu Latest 4.X release (= psoc6make
[ emeeprom Latest 2.4 release
B# 5Pl Configurat sactpdl
i QsP1 Configurator ] emwin Latest 5.X release > & Zt :t
Smart 1/0 Configurator [ freerios Totest 10X relecse | - — ] & rewrgetio
’ - (= TARGET CYBCPROTO-D62-4343W
[T usbdev Totest 2.X release
v freertos.lib
[op retarget-io.lib
[i] Apply TARGET_CYBCPROTO-062-4343W.lib
[& main.c
2 LICENSE
| & Makefile
2 makefile.nit
README.md
< >

25 R

PSoC 6 Wi-Fi BT Ji#lJ[ & & (CYS8CPROTO-062-4343W) B KitProg3 #R &4 fege/ i 8% . ‘&3 HF Cortex i
H B B A4 D bR AE- R VT 3% O (CMSIS-DAP) . AXEAE R, & W KitProg3 )48/ .

ModusToolbox IDE 75 % KitProg3, 3ff# /] OpenOCD ik iEiX PSoC 6 MCU M AFER. B Segger J-Link %%
I ARHERET S GDB i,

& PSoC 6 Wi-Fi-BT Pioneer Kit (CYSCKIT-062-WiFi-BT)H PSoC 6 BLE Pioneer Kit (CYS8CKIT-062-BLE) A%
KitProg2 ¥ Jm F2 83/ R 2% . 28] ModusToolbox IDE, i5KE/ETTH2: % KitProg3.

ModusToolbox £ % fw-loader #4417 LK, T 5 # CY8CIT-062-WiFi-BT f1 CYS8CKIT-062-BLE &1, F ¥ KitProg
[ KitProg2 Y)#: % KitProg3. A XHE X 455, 2% ModusToolbox IDE " f& 4] “PSoC 6 MCU
KitProg [El {4 M#E 27" #53o

H Jf# H ModusToolbox 7 PSoC # IR [E AT 215 5., 7§25 ModusToolbox #5 8.

2.6 PSoC6 MCUFREM

PSoC 6 Wi-Fi-BT Pioneer £1f (CY8CKIT-062-WiFi-BT) f1 PSoC 6 Wi-Fi BT Jfif &/ (CYSCPROTO-062-4343W) &
TFREM, XFF PSoC 62 5 MCU AKX Wi-Fi 1 BT 4.

PSoC 6 BLE Pioneer £} (CY8CKIT-062-BLE) 1 PSoC 6 BLE Jf £/ (CYSCPROTO-063-BLE) 3 # B4 ¥ K1)
¥ (BLE) EHEDIREMN PSoC 6 MCU. A XEZ(EE, 6% PSoC 6 17 il T .
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3 B

PSoC 6 MCU #fFR A iZHIZhRELE, W Figure 5 s, BLFREEEIREIIR. ARELHEL, 1§ WarHdE T

W BERZH T (TRM) BLEAH R BT AL A 7= B o

= MCUF&R4
o 150-MHz Arm Cortex-M4 f1 100-MHz Arm
Cortex-MO+
o ik 2 MBIAFE, 534k 32 KB Al T EEPROM
15 AN 32 KB W45 IR A7
O 7&iE 1 MB ) SRAM, A 3 FIR 5 AR (R kL
F, 32 KB {RELFR

Figure 5. PSoC 6 MCU HE&

PSoC 6 MCU

MCU Subsystem

arm

Cortex -M4
with SP FPU
150-MHz

>
3
B
=]

=]
o
=]
a
=
w

Opamp

E E

12-bit SAR
ADC

.I

/O Subsystem

CRN I CS @R SHE b

O DMA i 4%
= ERE

O WD AR IE A B LR R A ) e

o XM AR eFUSE, M T %%

O T A A I B R R AT 22 4 SR B
" /OFRG

[m]

Zik 104 MEE A HEREHER, e
B, JEIEFEE GPIO

o FANEA Smart /O B I, A LLSEI A RIS

I-Cache 8KB

arm

Cortex -M0+

I-Cache 8KB

CapSense

Digital Blocks

TCPWM
x32

100-MHz

Communication Interfaces

SDHC x2

SRAM

1MB SCB x13

CAN x2

o
c
=
=
-1
o
-
c
®
k]
@
£
£
S
o
2
]
2
&
L)
5
]
E
E
"
g
-]
]
2
o

25 x2
PDM-PCM

SMIF
{Quad-SP1)

Crypto

(8]
[
T
c
]
g
<
g
®
e
g
]
]
=
£
E
a
=
m
=
2
°
2
5
£
]
]
-]
2
2
=
L)
1
8
£
s
g

"
m ARFEARIRR "
o P 6 MHz #2515 58 (GBW) [KiE SR 28 /1 o
PRI RELL R a8
o H&xEZ—/ 1214, 1MspsSARADC f1—4> 12 o

o B R4 2 DAC
n  AEEHCEESR, EEED

0 g% 124> UDB T & il ¥ v oh s

o 5% 324 TCPWM el il B N 16 ff
[32 PLsE 8%, THE0Es, PWM B IERS ARG 2%

o %% 13 /> SCB "[ALE N 12C E &AM E
%, SPI W&o MBE&EL UART

O BRSSPSR, B RS R %

0 REWNNREHFENESEE, XHF SD,
SDIO Al eMMC ;11

o HUT RS, RZAEFEHA 12S BEOMHA
PDM ifii&

O SMIF #H, CREAIMBITEE SPIIAFE R,
1T LA S Eh A N A o

o BB EN IR AEXAA G USB

o

o

o

o

HH SmartSense™ H )i 1L BEH) CapSense

X ¥ CapSense Sigma-Delta (CSD) il CapSense
RIEIFL (CSX) F&Hl#%

POt SNR, WIRE ZE AR I

w  TEmETERE, BEEAEDFERR

W TAERE: 1L.7IVE36YV, HPaEF11V
0.9 V I IZZ 5 #E

ZAR LRSS RS O TiE3h, WL
M LDO) , IR Has

7N HL YRR R S A 4 1 L A T

HAEWE RTC, HIEEERAH (PMIC) kA1
AR SRAM &R “UGZTT IR % F ALiiig
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4 REE—/MEH ModusToolbox IDE K PSoC 6 MCU #it
AFAT LT Ak
B BURUMARM ST PSoC 6 MCU M B30T, JHR e RIT K B,
B (EREA PUEFAS 3] PSoC 6 MCU # it AR BL & el {# ] ModusToolbox IDE.

41 AR
KLY S R LA AN B TR AT R TAERBEN— N B FERS T
LI ol I el B IV R
2 50 &R HBHT
380 SEY
o b AR R
%55 W WA TR
26 3o MRS #l
MRS PSoC 6 Wi-Fi BT i 24 (CYSCPROTO-062-4343W) & . 8378 Q1 E 5 AR 5 I 30d 24 19 T &
£, BT AR 52 SRR T R AR R ] . DU 25 T5 SR IR RS D22 7E DR I T A A FREAT T IR
PSoC 6 Wi-Fi-BT Pioneer £} (CY8CKIT-062-WiFi-BT)
PSoC 6 BLE Pioneer £f} (CY8CKIT-062-BLE)
PSoC 6 BLE J5 %! £ (CYS8CPROTO-063-BLE)
PSoC 62S2 Wi-Fi BT Pioneer Z{f (CY8CKIT-062S2-43012)

42 XTI
%% 11 H PSoC 6 MCU f] CM4 CPU $UT P Ii{E %% UART JE1{E 1 LED .

AL, FER IR A TRE CMO+M AR TS J5 T CM4 CPU it B CMO+ CPU HEABEIRIR A . CM4 CPU
1 F UART 7E 4735 L9 _EF3TED “Hello World” W&, JHibZEM4 ERIAE S LED N4R. 4H P fER TSI EG L% Enter
BERE, MRS B E .
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4.3

5 1 HR AU HT LA
RAIED A G QI BRI . S “Empty PSoC6 App” JHaIRI AR, JHHE S5kt R B BURIFL.

R #GRAE ] ModusToolbox JF R H, T LAEEMH “Hello World” BEifERF. &R — DB rkit, g
{454 CYSCPROTO-062-4343W EE4n 5 . Enl LUR U, F W8 WAl A 7R i) v s IX e 5 0%

IR ML TP IR H B A N F 22 BT A W Be . PR U A Y R, & 0 AR R B E A S5

JA 2l ModusToolbox PAFFUEEH . 15735, ModusToolbox # 75 B3 N L A B s Dk Ja shF2 /7 b AR T e B 28 1
THEN L.

1. EFANFRTEX

TEfA 3N, ModusToolbox £ &m—ARHGHE, LLUEFE—/NHFAE TSR HFR. TR HFHATAE TET
B WURI R A, ST DU i B iy Browse #4LEH— N IA 2 B3k, W Figure 6 fii. B3, &R LI
B AR DL e E N TAE=M B 3%, A5 ModusToolbox ¥ A& Al H 3.

Figure 6. i%&£#—1~H F/E N Wokspace

ModusToolbox IDE Launcher bt

Select a directory as workspace

MuodusToolbox IDE uses the workspace directory to store its preferences and development artifacts.

T
Workspace: C—:‘~.m V|| Browse... I

[[] Use this as the default and do not ask again

2. AIE—ANFT ModusToolbox MR/
A fE “PUETMR”  (Quick Panel) [ “JF4h” (Start) drheds “Hra@MMFEF” (New Application) .
B. ¥, #AILL%LHF File> New> ModusToolbox IDE Application, 41 Figure 7 fi7R.

H 3 ModusToolbox IDE 3 FHFEF 4 .
Figure 7. & —/ #r*) ModusToolbox IDE )3 f

QMOdUSTOOIbOX E & Console &1 |[%] Problems [ Memeory =] News

- Start ModusToolbox Console

New Application
o Search Online for Code Examples

mtw - ModusToolbox IDE
File Edit MNavigate Search Project Run  Window Help
New Alt+Shift+N > [ Project...

Open File... 9 Other.. Ctrl+N
(4 Open Projects from File System...

5 ModusTeolbox IDE Application Ctrl+7

Recent Files
Close Ctrl+W
Clase All Ctrl+Shift+W
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3. WEE—ANBIR PSoC 6 FFREM

ModusToolbox ifid 2 BSP R AEFF A FE, X L8 BSP w] LAFEHT K SLFH FE e A 1 AE b o de g T R B B &
ol AR X0 H 350

A. fE Choose Board Support Package (BSP)XfifitEH, EFEMAMEMF LK. EHEK L EEREN
CYBCPROTO-062-4343W. £ KUILAZERIMFAL), 2 W Figure 8.

B. il Next.
Figure 8. %% H brfilif

MedusToolbox IDE Application O *

Choose Board Support Package (BSP)
Select the target board for your application.

Kit Name MCU Connectivity Device ~ CVACPROTO-062-4343W P
CYBCKIT-062-BLE CYBC6347BZ1-BLDS3
CYBCKIT-062-WIFI-ET CYBCE4TBZI-D34  CYW4343WKUBG The CYSCPROTO-062-4343W P5oC 6
CYBCKIT-06252-43012 CVBC624ABZI-DAM  CYWA3012COWKWEG Wi-Fi BT Prototyping Kit is 3 low-cost
hardware platform that enables design
LA VBCKIT-06252-4343W CYBCE24ABZI-DA4  CYW4343WKUBG and debug of PSoC 6 MCUs. It comes
YBCKIT-06452-4343W CYBOG4MABZI-D44 CYW4343WKUBG with a Murata LBEESKL1DX medule,
CYBCPROTO-062-4343W __ CVBC6247BZI-D54  CYW4343WKUBG | based on the CYW4343W combo device,
CV8CPROTO-06253-4343W  CYBCE245L0Q1-53D72  CYW4343WKUBG industry-leading CapSense for touch
CYBCPROTO-063-BLE CYBLE-416045-02 :”:D”S and slider, °”‘b°?"tf'(_tp ;
ebugger/programmer with KitProg3, (V]
GY%EP_R?TO__O_M_SB gY?EB:M:.-"FZ_I-FJ_Sd — microSD card interface, 512-Mb Quad-

® < Back

FEinish Cancel

C. f1E Starter Application X[ iEHEH, 1%+ Empty PSoC6 App Ja 3N FHFET .
D. fE Name FE, fANAHFEFHIAFR, Flan Hello_World. GiRER, W RUEREIR BEERINAAFR.
E. Hili Nexto BN IR 200 1 HE

Figure 9. &35 8 s M FH 27

ModusToolbox IDE Application O *

Choose Starter Application

Choose starter code for your CYSCPROTO«E‘JBW.

Application Name:l Hello_Word I

| Enter filter text

| Empty PSoC6 App

CSDADC ~ || This empty application provides a template for creating applications using PSaC
apSense Buttons and Slider 6 devices.
[C ryptography AES Demonstration
ptography TRMG Demonstration

Empty P50CE App

Emulated EEPROM

Fault Handling

GPIO Interrupt A

Import ... H

® < Back FEinish Cancel
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Figure 10. 52 RHT R G172

ModusToolbox IDE Application

Summary

Verify application creation information.

Board: CYBCPROTO-062-4343W
Starter Application: Empty PSoC6 App

Press "Finish" to create "Hello_Word" application.

=

F. 35 Finish LLik ModusToolbox A& 6 &M AT H .

048 PSoC 6 MCU g 17—/ M1 ModusToolbox T2/ .

BSP {#i [l CY8C624ABZI-D54 1F 42357 PSoC 6 Wi-Fi-BT R &1} (CYSCPROTO-062-4343W)_E B IA 4%,
fid B CYW4343WKUBG Wi-Fi/BT TL£:ThhE.

IREAE AR ET PSoC 6 MCU I H & SUBEfE, 5§ AR PSoC 6 MCU 5,
BSP HH /451 . %5 HS T 7 ModusToolbox 2235 H 54 (#] ide_2.0> docs S0t F#k F .

% %:% ModusToolbox
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4.4

£ 2 #5: BESBYRT
Figure 11 {7~ T ModusToolbox Tl H I B85 S, Won T RHFE 5 H 454 .

7£ ModusToolbox IDE #, PSoC 6 MCU WP a&—NE, H TN CM4 CPU M. i H Xt & 241
AEIE, BAST IR SARRITE R E T

a. build 3CfFRAE HITH B make FIEE LRI A HAF. Hith SCOF BT H AR BSP HA

b. libs SCAFJerh i Sk & F AR a4, BSP Rl PSoC 6 PDL. X462 S8 h i d (AN, e AT AR 0 H
TR AL lib ST TR

Figure 11. T H & F 2340 &

Project Explorer

fyPr. 2|4 De. lHiRe. T Pe

v =% Hello_Werld
[ Archives a
[t Includes
[> = buid |
(= images b
v = libs
= capsense
= core-lib
= psocBomip
== psocbhal
= psocBmake
= psoctpd| ©
[= retarget-io
~ (= TARGET_CYBCPROTO-062-4343W
v = COMPOMNENT_BSP_DESIGM_MODUS
== GeneratedSource
|Z| cyreservedresources.list
. B design.cycapsense
Double click to design,ciq;i
view BSP design ———> & design.modus
. . = docs
configuration o libs
7= linker
= startup
[B cybsp_types.h
g cybsp.c
[H] cybsp.h
| & CYBCPROTO-062-4343W.mk
|5 EULA
|=] LICENSE
README.md
[#] RELEASE.md d
|Z| versionxml
ath retarget-io.lib
TARGET CYACPROTO-062-4343W.lib
main.c E
=| LICENSE
= makefile.init
[# README.md

BSP AL M L TARGET x R T HlH . iﬁ%%%ﬂ&M&t@a%%&iﬁiﬂﬁﬁﬁﬁﬁaﬁi#%ﬁ@a7(£ BSP Hj
GeneratedSource (32, L cycfg fENRTSE. XS BSP & W E . & a] LUEN Wt I H
) design.modus i#ﬂ%ﬁ%*ﬂﬂ%ﬂﬁliﬁﬁ@ﬂﬁo B2, HEE, WmiE BSP ﬁﬂﬁ?ﬂh%ﬁﬁ’ﬂ#}ij& T 2% 5 2R 55
design.x LTI FahdmiR. ERn] LN AR T AIE A 2 URSTER T M, FEE BSP R, f
KELZHAEE, HSN ModusTooIbox =2//8

BSP SCAFSIE AL lib STfF, SXEESCIRRE 1 I H A A B R R AT AR, 4R _E K] PSoC 6 MCU 23+ I BEHAE
JEAS AN B AR o
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d. lib X3t T ModusToolbox M FFHEEUA & RIAE . XL 8 A4 BAER GitHub A28 . lib SO LR
8 R —A lib TR 25 . ModusToolbox i I 40 3T i B 1. lib SO 3 T 80 G B

B, BSP 3+ TARGET_CY8CPROTO-062-4343W.lib &1
https://github.com/cypresssemiconductorco/ TARGET_CY8CPROTO-062-4343W/#latest-v1.X. 4 K] latest-
VL X FRid R~ BSP MR E A -

e. 1ENEE AR, retarget-io.lib 8 FHIEEFE https://github.com/cypresssemiconductorco/retarget-io/#latest-v1.X |
H B o

f. EEGHRWFEFCEIH U, 23S M S make TE ARG BEMBER N AP ITH 10— 4184

N HRIY 2 COMPONENT_BSP_x 3¢ (Wi B S 7RI H WA B2 (T 8 50 H #3 design.modus S, B
7f Quick Panel # #.d5 Device Configurator 3%, Figure 12 SR TAERME D, AL BESH D, ST
T FFHAh design.x SCHE, DAYES AN E 2SI FF e, B0 Quick Panel AR N A5 .

Figure 12. design.modus it

Resources w/Hello_World/libs/TARGET_CYSCPROTO-062-4343W/COMPONENT_BSP_DES| Parameters evice Configurator - O X
Categories Pane Pane
MKUBG Serial Communication Block (SCE) 2 (CYBSP_BT_UART) - Parameters A x
| Feriherals  pns  anslogRouting  System perphersi-Clocks  DvA_| nter fiter oxt,.. A
List of f—'—lY = L [ Value -
Resources Name(s) Personality ~ll ~ Peripheral Documentation
(7) Configuration Help Open UART (SCB) Documentation
~ Communication ~ General
[ Inter-IC Sound Bus (125) 0 audioss_0_i2s_0 (7) Com Mode Standard
[ Inter-IC Sound Bus (125) 1 audioss_1_i2s_0 (7) Baud Rate (bps) [115200
Quad Serial Memory Interface (QSPI) 0| CYBSP_QsPI Quad Serial Peripheral Interface (QSPI)-1.1 (7) Oversample 12
“ SD Host Controller (SDHC) 0 sdhc_ (7) Bit Order LSB First
[ SD Host Controller (SDHC) 1 sdhc_1 (7) Data Width 8 bits
[] Serial Communication Block (SCB) 0 |scb_0 (7) Parity None
[ Serial Communication Block (SCB) 1 |scb_1 (7) Stop Bits 1bit
Serial Communication Block (SCB) 2 |CYBSP_BT_UART UART-1.0 ~ (7) Enable Digital Filter O Code Preview v
Serial Communication Block (5CB) 3 |CYBSP_CSD_COMM | EZI2C-1.0 ~ g Pane P
[] Serial Communication Block (SCB) 4 |scb_4 Code Preview 14 & X
[ Serial Communication Block (SCB) 5 |sch 5 /% NOTE: This is & preview only. It combines elements of the .c and .h files. */ &
[] Serial Communication Block (SCB) 6 |scb_6 ; .
[] Serial Communication Black (SCB) 7 |=cb_7 mtade o
[] Serial Communication Block (SCB) 8 |sch 2 #if defined (CY_USING_HAL)
[] Serial Communication Block (SCB) 8 |scb © oend:;n;;‘;:;m:;ha(é?iggﬁsﬁmz
[] Serial Communication Block (SCB) 10 |scb_10
[ Serial Cemmunication Block (SCB) 11 |scb_11 #define CYBSP BT URRT HW 5CB2
[ Serial Communication Block (SCB) 12 |scb_12 gasfine CYBSE_BT_UART_IRQ scb_2_interrupt_IRGn
< (USE) O CYBSP_USBUART USBFS Device-1.1 const cy_stc_sch_uart_config_t CYBSP_BT_UART cenfig =
Notices Pane vt i e vaen crrmee

Notice List N g x

00 Erors 1 0Warnings [ZjOTasls ﬂunfo

Fix Description Location

@ TheWCOis ensbled. Chip startup wil be slower because clock configuration cannot continue until the WCO is ready. See the device datasheet for WCO startup timing. WO is not required during startup, Consider | oo a1 s o
starting it in main() for faster chip startup.

Ready

Device Configurator % M#2ft T Resources Categories ik, & 1] LLZE AR A B IR B 3 i 8 15 4% vl B I AS R %
Y&, BInAE, 5l BRI

ST LLE R IR B R IREE (Personality) RIEFRFEIRMIAT N, Flin, HTEE (SCB) HIHWLLEA EZI2C, 12C,
SPI 8 UART %k, 5% (Alias) 2EIERELFK, HTEEFR. 7TUMEHESkiEE —MEsEZM08 R

£ Parameters @k, SR LA A A SEIRM Tt R M AL B 24, Code Preview @ié o 1 AR Tk i &
SHERIECE R . WLRIDHFTE GeneratedSource SCfFH) cycfg_sCft . MACESIRAEMEER, Bk A E
1 B4 R AE Notices Bk H .

R FE T AL A G SO, X SRR BN CM4 CPU (main.c) AU E S HIFEFE, 10 CMO+ S I F2 /¥
Cypress il C X#F (51 %} CY8C624ABZI-D44 #3£K] psoc6_02_cmOp_sleep.c) #ft. i%Z W psoc6emOp . A
IEF @SR — 5, Ik C PR T 5 CM4 B BER: .

FETF R R X — s b, FRATTHE K P 55 A P A A b B TE . Hello World 52 2 75 T 7 (1) i — b [A] 42 2
retarget-io % .

www.cypress.com 445 002-29260 Rev. ** 15


http://www.cypress.com/
https://github.com/cypresssemiconductorco/TARGET_CY8CPROTO-062-4343W/%23latest-v1.X
https://github.com/cypresssemiconductorco/retarget-io/%23latest-v1.X

o CYPRESS

~mgp” EMBEDDED IN TOMORROW™ ModusToolbox = PSoC 6 MCU A ]

Figure 13. 7% /il retarget-io # [l fF

&g Qu... a Ex Br = OB library-manager 1.0.0.669 — O X 5P @ ApD. WiR. BPR. = O
BS -
i . o . W
Target Directory: |D.;ModusTooIboxMZ.Ufmtv\ﬂ—(el\o_\ Vorld Browse... v &2 Hello_World
M od usTooI boxm E Makefile Project: | D:/ModusToolbox/MT2.0/mtw/Hello_world “ B Archives
i [t Includes
Active Board: CY8( 062-4343W e .
} Start B [ build
— Filter: 1 (= images
ello_Worl
Boards I Libraries I ~ = libs
= Configurators - [= capsense
Name Version L C | |retarget-io (2= core-lib
&% Library Manager / Abstraction Layers The Retarget IO library provides APIs for = psecBemOp
CapSense Configurator ~ Board Utils transmitting messages to or from the board via (= psocthal
retarget-io Latest 1.X release standan_:l pnntffsc_anf functions using a UART (= psocmake
CapSense Tuner T Tgb-led [T r— Eunrn_athun which is generally connected to a host P ol
: machine, = psochp
Device Configurator [] serial-flash Latest 1.X release
X X PSoC 6 Base Libraries Version details: Latest 1.X release El
Q5PI Configurator [= TARGET CVBCPROTO-062-4343W
PSoC & Middleware D —
Smart |/0 Configurator ietainetin Th]
/ Iy TARGET_CYSCPROTO-062-4343W.lib
o @ mainc
o |=] LICENSE
—=——————————-=—-c | @ Makefile
= makefile.init
Successfully updated the project. [ README.md
v

1. %0 retarget-io HEf:

TEI DB, N retarget-io FR A, DUR AR S A5 Vi 2 22 M 2] BSP FCE 1 UART . A A 0] ah Ak K
7E main.c AR5 58 .

A. fE Quick Panel #1, Hif Library Manager ##%.
B. TER/GRIXIGHES, #$E Libraries i3 .

C. fF Board Utils T, &¥3f)3 H retarget-io.

D. Hifi Apply.

1 F retarget-io ) 4F B 75 (0 SO 4N E) libs> retarget_io SCfEder, I HIEHN T .lib Scf:, W Figure 13
FR.

2. UART, ERt&58, SIHMRGNMHIE

P UART Shis. SERS 888k, SN RGeS ol i ie B T LU BSP Al HAL $24E 1 Dhag AP EARTY th B4 5E
B. EZRE 3 M B,
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4.5

®3#y BEME

FEIF RS REIX — i b, S CAE N IRE PR B B T B 1 — DM REY, JEXTHEEAT T2 AN retarget-io
[BIfF. FEIX & rh, kg S Sl et D RE R 1 -

R AEH] Empty PSoC 6 AT TRFIFE MK TTAR A, TIAT BLAASTS S (4t At AR F B e A 2 A AR 52 o) 380 2 A
T H i main.c B dREAE 2 Hello World ARG, U BT 44 75 SCAFHF CAE S I FE R o

B AR
U, BATEE R AR 9 main.c SCAFH LS.

CMO+ CPUIR K E A3 /5 HH CM4 CPU. )5, HIFEHH it i) CMO+R R 74 CMO+ CPU IC & itk NFEIRIRZS -
HORBI R IRYILAIGE CM4 CPU T . BERCE RGNTEN . 5IM. 2 AMS R i B DR FoAth~F & 2

JaH CM4 CPU J&5, BIBRFI RS TR @IS BSP IR I RERHT VI . ¥4 retarget-io H (AL & 2948 FH 83 UART,
WA Y LED. 8358 UART 7E4 3545 4% E3TED “Hello World! 7 {4 8-11 23, KitProg3 7824 USB-UART M #s LA
BRI COM ¥ [ o T 2% RECE NAE 1000 Z2R04 s — W, EREASE I 2R i), CM4 CPU #i & Eft L
K LED RZS.

[ BEHZ “Enter” SIENHN, HHBKIE “Enter” SR, [ 42 B30T 1E LED N4,
VEHVERL, SRR ARG BSP/HAL/ [ Th AR AT THA I ThRE .
cybsp_init ()- I BSP R E HAL BEAHE B IF WAL B IOT A RS, BIREA R T R G AT RJER 1 2%

cy retarget io init()- RH retarget-io FF B 4E I R EUE ORI UART SIS E A4, LA 115200 fdn ik i 4
R UART, 5K\ 7 2 5E 1) 31 UART.

cyhal gpio init ()-3RH gpio HAL [fI0L ek Bvaa b 3 5| I LLIK S LED. Frffi A ) LED ¥ H BSP & 3.
timer init () -BLERECEEE T —4IE R 2% HAL R0 A, DASEHI M B e 5. e it 88 ik i & T a1
W LA ARRD A B A2 1) B 465 1 B2 FH A2 P 300 H 1Y) main.c Hi .

#include "cy pdl.h"
#include "cyhal.h"
#include "cybsp.h"
#include "cy retarget_io.h"

KKK K KK K K Kk KK K K Kk KK K K Rk kKK K K Rk ok KK K R R Rk K K R R Rk ok K R R Rk ok K K K R R Rk K R R R Rk R R R Rk Rk R K K

* Macros
‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***‘k‘k‘k‘k‘k**‘k‘k‘k‘k‘k‘k‘k‘k‘k*/

/* LED blink timer clock value in Hz */
#define LED BLINK TIMER CLOCK HZ (10000)

/* LED blink timer period value */
#define LED BLINK TIMER PERIOD (9999)

VAR AR EEEEEEEE R AR R E R R R R R R

* Function Prototypes
*******************************************************************************/

void timer init(void);
static void isr_timer(void *callback arg, cyhal timer event t event);

KKK K KK K K Kk KK K K Kk kKK K K Rk kKK K K Rk kKK K R R Rk K K R R R ok K K R R Rk ok K K R R Rk K R R R Rk R K Kk ok kR R K K

* Global Variables

LA AR EEEEE R AR EEEE AR EEE AR EEE LR

bool timer interrupt flag = false;
bool led blink active flag = true;

/* UART HAL object used by Retarget-IO for Debug UART port */
extern cyhal uart t cy retarget io uart obj;

/* Variable for storing character read from terminal */
uint8 t uart read value;
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/* Timer object used for blinking the LED */
cyhal timer t led blink timer;

VAR AR EEEEEEE R AR AR e E R

* Function Name: main
*******************************************************************************/

int main(void)

{
cy rslt t result;

/* Initialize the device and board peripherals */
result = cybsp init();

/* Board init failed. Stop program execution */
if (result != CY RSLT SUCCESS)
{

CY ASSERT(0);
}

/* Enable global interrupts */
__enable irqg();

/* Initialize retarget-io to use the debug UART port */
result = cy retarget io init (CYBSP DEBUG UART TX, CYBSP DEBUG UART RX, \
CY RETARGET IO BAUDRATE) ;

/* retarget-io init failed. Stop program execution */
if (result != CY RSLT SUCCESS)
{

CY ASSERT (0) ;
}

/* Initialize the User LED */

result = cyhal gpio init ((cyhal gpio t) CYBSP USER LED, \
CYHAL _GPIO DIR OUTPUT, CYHAL GPIO DRIVE STRONG, \
CYBSP_LED STATE_OFF) ;

/* gpio init failed. Stop program execution */
if (result != CY RSLT SUCCESS)
{

CY ASSERT (0) ;
}

/* \x1b[2J\x1b[;H - ANSI ESC sequence for clear screen */
printf ("\x1b[2J\x1b[;H");

Printf (Mrxxxxrkkxkrrrrrrnx 1

"PSoC 6 MCU: Hello World! Example "

MAXKXKXXAKAXAKAXXAXAXAXAX XK KK \r\n\n");

printf ("Hello World!!!\r\n\n");
printf ("For more PSoC 6 MCU projects, "
"visit our code examples repositories:\r\n\n");

printf ("1. ModusToolbox Examples:\r\n https://github.com/"
"cypresssemiconductorco/Code-Examples-for-ModusToolbox"
"-Software\r\n\n") ;

printf ("2. Mbed OS Examples:\r\n https://os.mbed.com/teams/Cypress/\r\n\n") ;

/* Initialize timer to toggle the LED */
timer init();

printf ("Press 'Enter' key to pause or "

"resume blinking the user LED \r\n\r\n");

for(;;)

{
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/* Check if 'Enter' key was pressed */
if (cyhal uart getc(&cy retarget io uart obj, &uart read value, 1) \
== CY_RSLT SUCCESS)
{
if (uart read value == '\r'")
{
/* Pause LED blinking by stopping the timer */
if (led blink active flag)
{
cyhal timer stop(&led blink timer);

printf ("LED blinking paused \r\n");
}
else /* Resume LED blinking by starting the timer */

{
cyhal timer start(&led blink timer);

printf ("LED blinking resumed\r\n") ;
}

/* Move cursor to previous line */
printf ("\x1lb[1F");

led blink active flag "= 1;
}

/* Check if timer elapsed (interrupt fired) and toggle the LED */
if (timer_interrupt_ flag)
{

/* Clear the flag */

timer interrupt flag = false;

/* Invert the USER LED state */
cyhal gpio toggle((cyhal gpio t) CYBSP_USER _LED);

}

VAR AR EEEEEEEEEEEEE LR EEEEEEEEEE LR EEEEEE R LR EEEEEE R EEE R R R R R

* Function Name: timer init
********************************************************************************/

void timer init (void)
{
cy rslt t result;

const cyhal timer cfg t led blink timer cfg = \
{

.compare value = 0, /* Timer compare value, not used */
.period = LED_BLINK_TIMER_PERIOD, /* Defines the timer period */
.direction = CYHAL TIMER DIR UP, /* Timer counts up */

.is_compare = false, /* Don't use compare mode */

.is continuous = true, /* Run timer indefinitely */

.value = 0 /* Initial value of counter */

}i

/* Initialize the timer object. Does not use pin output ('pin' is NC) and
* does not use a pre-configured clock source ('clk' is NULL). */
result = cyhal timer init(&led blink timer, (cyhal gpio t) NC, NULL);

/* timer init failed. Stop program execution */
if (result != CY RSLT SUCCESS)
{

CY ASSERT (0) ;
}

/* Configure timer period and operation mode such as count direction,
duration */
cyhal timer configure(&led blink timer, &led blink timer cfgqg);
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/* Set the frequency of timer's clock source */
cyhal timer_ set frequency(&led blink timer, LED BLINK TIMER CLOCK_HZ) ;

/* Assign the ISR to execute on timer interrupt */
cyhal timer register callback(&led blink timer, isr timer, NULL);

/* Set the event on which timer interrupt occurs and enable it */
cyhal_ timer enable event(&led blink timer, CYHAL TIMER IRQ TERMINAL COUNT \
7, true);
4 4 ’

/* Start the timer with the configured settings */
cyhal timer_ start(&led blink timer);
}

KKK KKK K K K KK K K Kk KK K K Rk kKK K K R Rk K R R R kK K R R R Rk K K K R R Rk K R R R Rk K K R R Rk K K R R Rk Rk K

* Function Name: isr timer
*******************************************************************************/
static void isr_ timer(void *callback _arg, cyhal timer event t event)
{

(void) callback arg;

(void) event;

timer interrupt flag = true;
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Figure 14. [f {FiifE Kl
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A A I TR R
1. HERHER

A TE C“THBHIREHE” W OdieRNHEEFIE,
<name> Application” tR#EJ7 . Bk “Debug” MERE,

B. & GMEISIH THEIRIERLR, W Figure 15 fis
Figure 15. #4227

A CPUEER T ¢ <name>” AT “Build
2 VR A BAZ N IR P IR BT AT T H

miw - Hello_World/main.c - ModusToolbox IDE - O *
File Edit Source Refactor Navigate Search Project Run Window Help
= [ ®- % - & BN SR SiH-0- Q- i@e S SHE TG [ouick Acces] | g ||
P.. 82 |3FD.. HfR. FmpP. = O mainc £ = 8 g Outline & = a
1) o
BS ~ 10 fx=* : 2 EER e % v
~ 1% Hella Warld " § , File tlame: main.c 4 oy pdih
45 Binaries 4 * Version: 1.88 &l cyhalh
B Archives 5 * o bsp.h
u cybsp.
@jj Includes 6 * Description: This is the source code for the PSoC 6 MCU Hello Worl o cy_retarget_io.h
= build ; : for ModusToolbox. # LED_BLINK_TIMER_CLOCK_HZ
(= images 9 * Related Document: See Readme.md # LED_BLINK_TIMER_PERIOD
= libs 18 * 4 timer_init{void) : void
L& main.c 11 £+ isr_timer{void®, al_timer_event_t):
- 't S (void"”, cyhal )
|2 LICENSE 12 : : : : @ timer_interrupt_flag: bool
[ Makefile ii * Copyright 2019, Cypress Semiconductor Corporation. All rights rese @ led_blink_active_flag : bool
|5 makefile.init v 15 * This software, including source code, documentation and related ma ® oy_retarget_io_uart_obj: cyhal_uartt
G vl README.md o 16 * ("Software"), is owned by Cypress Semiconductor Corperation or one ®  uvart_read_value: uint® t
17 * subsidiaries ("Cypress") and is protected by and subject to worldw ®  led_blink_timer: cyhal timer t
Bau " . . 1 =g 18 * protection (United States and foreign), United States copyright la @  main(veid) : int
- = = ;g inter naf;czal fr:afl provisions. Thf efore, ,cu rraihu;a ;tla Softw © timerinit(void) - void
“ as provided in the license agreement a:ccrrpan,mg e software pac 5 . e
21 * which you obtained this Softwars ("EULA" @ * isr_timer(void®, cyhal_timer_event_t) : 1
22 *
MDdusTooIboxm E 23 * If no EULA applies, Cypress hereby grants you a persenal, non-excl
24 * nan-transferahle licensze ta conv. madifyv. and comnile the Softwars ¥
< > < >
[ Start B
[} Consol Problems [J Memory ] News & o “ B B--= 0
Hello World [ Console 57 B &4 4 Bl BB &R Bl B~
CDT Build Console [Hello, Wor\d]
| &, Build Hello World Application | [ .zero.table [ oxeoeaner | s [ .
9 Clean Hello_World Application | .data | exeseezee | 1588 |
| .cy_sharedmem | exeseezase | 8 |
e | .noinit | exesee2ass | 148 |
| .bss | exesepzadc | 996 |
» Documentation | .heap | exesepzece | 1e3ede4 |
* Launches
" . Total Internal Flash (Available) 2097152
4 Hello_ World Debug (Link] Total Internal Flash (Utilized) 45788
7;,‘} Hello_Werld Debug (KitProg3)
i Total Internal SRAM (Available) 1846528
© Hello_World Program (Link) Total Internal SRAM (Utilized) 1833504
W 3
© Hello_World Program (KitProg3) 12:41:16 Build Finished. @ errors, @ warnings. (took Im:33s.893ms)
v
< > < ¥
=5 Hello_World

N SGERIER, T RS A CLAT AP SR AR DRI e T T A6 7 AR5

EE BT CME e ST R (CLD RIEN AR . 2% Running ModusToolbox from the Command Line
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T R A S P B R RS T R B (1511 CYSCPROTO-062-4343W), 518 USB Hi 454 FL i AR R 21 S0

WREAE A B SRS T R, WIATRE T B g RE R AR D, il CYSCKIT-005 MiniProg4.
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B. EHENAMEFUIH, REHREPGEIRYS “Launches” 41T Hi<application name> Program (KitProg3)#d#
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= LICENSE
@ Makefile
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[ README.md &
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ModusToolbox™ E

b Start
+ Hello_World

#, Build Hello_World Application
" Clean Hello_World Application

» Configurators
} Documentation
~* Launches
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Figure 17. =& - gifesh

B Console 52 |[%] Problems [ Memory 2] News XR|EEHAEE 2E2-8-= 0O
<terminated> Hello World Program (KitProg3) [GDB OpenOCD Debugging] openocd.exe

L 79%] [ [ Frogramming .
[ 83%] [dHHHEHHEEHHERHHEHERHHINEHE 1 [ Programming ]
[ 89%] [ 1 [ Programming ]
[ 97%] [ ] [ Programming ]
[1eex] [ ] [ Programming ]

wrote 43888 bytes from file D:/ModusToolbox/MT2.8/mtw/Hello_World/build/CYSCPROTO-B62-43431/Debug/mtb-example-psoc6-helloworld.hex in 1.969155s (21.329 KiB/s)
** Programming Finished **

** program operation completed successfully **

srst_only separate srst_gates jtag srst_open_drain connect_deassert_srst

Info : SWD DPIDR Bx6ba@2477

Info : psoc6.cpu.cm@: external reset detected

Info : psocé.cpu.cmd: external reset detected

shutdown command invoked

48 % 6 &4 WABHK BRI
A BT IR B
HHRBLL T BNt L . AR AZICHT Tera Term fEy UART i B sk AT B 45 5. 1T LU IS B
AT AT R B R
1. EFEPTHRD
J2 %) Tera Term F£i%#% USB-UART COM i 1, 11 Figure 18 iR, &4 # COM i 1S 7] g 5 B b A —3,
Figure 18. #%#% Tera Term " KitProg3 COM ¥

)

File Edit Sef

O TCPHIP myhost.example.com
History

Telnet 22

SSH 35H2

Other
UNSPEC

® Serial Port: [COMI1: KitProg3 USB-UART (COM11) ~ |

0K Cancel Help

2. BEPRE
£ Setup > Serial port #f2 T, WEIEFRZF K 115200, 41 Figure 19 i,
Figure 19. /£ Tera Term H LB 45 %

Tera Term: Serial port setup x

o e

Speed: IW‘

Data: 8 bit ~ Cancel

Parity: none ~

Stop bits: 1 bit v Help

Flow control:

Transmit delay

EI msecfchar EI msecfline
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3. HE#R%L
BWNEMF EMEEFR (SWD . —EEHIELN, 1, W Figure 20 Fiax. B4 LIH P LED ¥ HIE N HF.
Figure 20. )\ CM4 CPU TEl[) UART % &

M COMIT - Tera Term VT - O bt

Eile Edit Setup Control Window Help
P5oC & MCU: Hello World? Example s ssescsessssmsici s

Hello Worldtt?

For more PSoC 6 MCU projects. vizit our code examplez repositories:

1. I"Iodu"Toolhox Examples:
I hub 58S

e

2. Mbed 08 Examples:
https:/“os.mbed.con/teams Cypress/

FPrezz *Enter’ key to pause or reszume blinking the user LED

4. HEMKE LED NIRIIER
& Enter S {5°/WK S LED N4k, 4 LED [NARE =, MRTH BB ERELu B, 41 Figure 21 Fis.
Figure 21. 2k H CM4 CPU [fJ UART {5 &

M COMIT - Tera Term VT - O b4

File Edit Setup Control Window Help
PS50C 6 MCU: Hello World? Example =sesssescssss e

Hello Yorld??t?
For more PSoC 6 MCU projects. visit our code examples repositories:
1. ModuzToolbox Examples:

https:/“github.comn/c Pesssemicontluctorco/Code—Exam les—for—ModusToolbox—Softwa
re

2. Mbed 05 Examples:
https:/sos.mbed.con/teams Cypress./

Press ‘Enter’ key to pause or resume blinking the user LED

HED blinking paused

5 B

AR LR T PSoC 6 MCU 23 #F 4 A1 5 & T H.. PSoC 6 MCU s —#HEIEA SR AU LR 4, 7
BN R AT RS AN TR, TEAE SR I CPU &% . AR {F PSoC 6 MCU A%
REE + IBE X 9 S RN JEL ek O 7 P ) B AR %%
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6  AMRNAHZRMAERS

H XK PSoC 6 MCU A% R 1 5 BT B F13K, & U7 KA1 Cypress GitHub. X PSoC 6 MR IE 215 &,
W7 3RA1H PSoC 6 MCU 7= M T,

Table 1 ¥ T RFEHA—ENAZEL, 2T %> PSoC 6 MCU A1 ModusToolbox )5 425 8% .
Table 1. il A RSN 2D
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