A,

ws CYPRESS

- EMBEDDED IN TOMORROW™

PSoC®Cr eat or E U

Document # 001-93417 Rev *G

Cypress Semiconductor
198 Champion Court

San Jose, CA 95134-1709
http://www.cypress.com



Copyrights 'Ai CYPRESS

~a»” EMBEDDED IN TOMORROW™

© Cypress Semiconductor Corporation, 2014-2017. This document is the property of Cypress Semiconductor Corporation and

its subsidiaries, i ncl udThisdocutengincudingany toftware Orfiir@waperinelsdsd®n referenced

in this document (fASoftwareo), is owned by Cypress under the ir
other countries worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated

in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property rights. If the

Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress

governing the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without

the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and

reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to

distribute the Software in binary code form externally to end users (either directly or indirectly through resellers and distributors),

solely for use on Cypress hardware product wunits, and (2) wunder
Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress

hardware products. Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to make changes to this document without
further notice. Cypress does not assume any liability arising out of the application or use of any product or circuit described in
this document. Any information provided in this document, including any sample design information or programming code, is
provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test
the functionality and safety of any application made of this information and any resulting product. Cypress products are not
designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons,
weapons systems, nuclear installations, life-support devices or systems, other medical devices or systems (including
resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the
failure of the device or system could cause personal injury, death, or propertydamage (fiUni ntended Useso) .
component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of
the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby
do release Cypress from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products.
You shall indemnify and hold Cypress harmless from and against all claims, costs, damages, and other liabilities, including
claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-
RAM, and Traveo are trademarks or registered trademarks of Cypress in the United States and other countries. For a more
complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective
owners.

PSoCE Cr eat or EDodwnent# 0811934 ERev *G 2



&= CYPRESS

- EMBEDDED IN TOMORROW™

1 WEICOME 10 PSOC CFEALON ....eeiitiieiiiiiitee et stee ettt e sttt s et et e st e e sar e e s s e et e e sare e e abe e e snneesne e e nnreesneeen 8
LAY 710 TN 153 (o] SRS 8
2 L€T=yu ] oo IS €= T (=T E TP OO PP PPPUPPPN 9
(D] To | (I U1 (0] £ =L PSP PSP PP OPTPPTP 9
B NNIET ... e ————— 10
1] (=T g 0 T=To Lo (PP PUTR PP 21
0 A= T =Y o PR 34
HOW TO 1t e s r e e e s s bbb et e e e e e s s e e e e e e s s e e 54
3 UNderstanding PSOC CrEALON .....couuuiieiiiiiie ittt it ittt ettt ettt et e st e aab e e e e bt e e e e aabbe e e e e nbe e e e enbneeeeneee 57
(0] g [o1 =T o] £ PP PUPUP PP PPPPPPPRPPR 57
RTAT Lo ] 0= Lo = A 0] = o 57
POt Ty RS oo —————— 58
COMPONENTINSIANCE .....ee ettt e et e e e e a bt e e e ehbe e e e e aa b et e e e aabe e e e e aabb e e e e asbe e e e e anbeeeeeanbeeeeenene 59
GENETAI TASKS ...ttt e et e e ekt e e et e e e e e e e e 59
Creating 8 NEW PrOJECT ........cii ittt e st e e e et b et e e e et b e e e e e abbe e e e e anbe e e e e anbeeeeenene 60
OpeNINg an EXISHNG PrOJECT........cciii ittt 67
Adding a New WOrksSpace/PrOJECT ITEIM .......oiuiiiiiiiiie ettt e e e s saaneeas 68
Adding an EXIStiNG PrOJECE IEEIM .......eiiiiiiiiii ittt ettt e et e e st e e e s annneeas 70
Assigning a Core iN a MUII=COre DESION ......ccii i 72
AV Tl I oL [ PP P PRI 73
ArChiVING @ WOTKSPACE/PIOJECE ... . 75
SAVING @ PIOJECE AS ...ttt ettt e et e e e e h b et e e e e a b et e e e ea b et e e e ah b et e e e ahbe e e e e anbe e e e e anbe e e e e neee 77
Generating & ProjeCt DAtASNEEL .........uui ittt 78
Generating DESCHPLION FIlES ....oovviiiiiiieeeeeeee e 79
1070] o)/ T aTo J= W = (o] [=To! F PSPPSR 80
Selecting a Default COMPIIET ..........ooviiiie e 81
CreatiNg 8 NEW FlE ... ettt e e ettt e e e e a bt e e e eabe e e e e anbe e e e s anbee e e e anbeeeeenneee 81
OPENING &N EXISTING FlE ....ceiiiiiiiie ettt e e ettt e e e e e s e bbb e et e e e e e e aannbnbeeeeaeeeeanns 82
(01 T= Ui To [ o] [0 [=T £SO OUTUT T PTOTPUPPRRPT 83
PSOC CreatOr FrAMEWOIK. ... eeeieieie e e ittt e e e e s et e e e e e s e sttt e e e e e e e s snstateeeeeee s s s s staaaneaeeesaansssnneneeeeesnnnsnnnnes 84
FrameWOrK DESCIIPTION ...eeie ittt ettt ettt e e e e e ettt et e e e e e s et b bt e et e e e e e e nn bbb e e e aeeesaannnbeeeeeaeeeaannnbnees 85
LAV Te (oY Y] o= PSR PT PP 87
B Lo Lo YAV AT s e (o1 TP EUP TP 88
[ 7o Yo 81 41T | AT T [ 1 PSR 89

PSoCE Cr eat or EDodwnent# 0811934 ERev *G 3



Contents

Framework Interface COMPONENLS ......ccccccviiiiiieeei e e e
Customizing the Framework ............cocuuiieiiiiieii e

4 Using Design ENtry TOOIS ...
SchematiC BEAitOr.........ooiueiieiieiie e
Schematic Editor Context Menu Commands...........coccvvveviiieresiniieeessneeen
Creating a New SChematiC .........c.ceviiiiiieiii e
Component Catalog .........cuuurieeeeiiiiiiiiie e
Configure Component Parameters .........cooouvereiiiiieeiniiere e
WOrKING WIith WIFES ...eeevieeii i e e e e e e e e s e
[0 o] o 1=1 1 = 7= o [ o P SRR
DraWing BUSES ....ccoiiiiiiiiiiiiee ettt
Wire Labels and NAMES.......oouuiii ittt seeee e
Using Multiple Pages and CONNECIOIS.........c.coiueiiiiiiiiieiiieee e
Disabling/Enabling Schematic Pages............cccccoeiiiii
Working with Schematic Terminals ...........cccooiieiiiiiiiii e
10700 [T o 1 o] SRRSO
Code Editor TOOIDAT ........euiiiiiiieeeeeee e
Code Editor Context Menu Commands ...........coocuereiriierenniiiee e
AULOCOMPIELE ... s
Code EXPIOrer WINGOW ..........ooiiiiiiiiiiiiiie ittt
FINA All REFEIENCES .....uiiiiiieieee e
INline Code DIagNOSLICS .......uuuuuueiiii s
Reference TOOMIPS .. ..eeeeiiiiiieiiiiie e
Disabled Code ...
FIND REPIACE ...t
LCTo T o 1 I [P PUPUUTR PP
Design-Wide RESOUICES .......ccooeeeieeeeeeeeeeeeeeeee e,
[T T o 1 (o ) R
ANalog Device EdItOr ...
104 (o To] Qo 11 o] S
MFT Editor (Certain FM Devices Only)..........cccooeiiiiii
INEEITUPE EQIOF ..ot
[V o1 o
DIMA WIZAI ...ttt e e e e
SYSEEM EAITOr ... s
DIreCtives EdITOr ...
Flash Security EAITOr........c.ueiiiiiiiie e
EEPROM EITOr ..ciiiiiiiii ettt e e snnaee s
)Y 0] o o]l =To 1 (o] R PUUT TSP
Creating @ SYMDOI ........ooiiii e
SYMDBDOIWIZAIA ....cooiiiii e
Symbol Editor CONtEXt MENUS .......cooiiiiiieiiiiie et
Adding @ CompoNENt ITEIM .........ooiiiiiiiiiiiiiie e
Working with Component Terminals ..o,

PSoCE Cr eat or EDodwnent# 0811934 ERev *G

e CYPRESS

~a»” EMBEDDED IN TOMORROW™



'Ai CYPRESS Contents

~a»” EMBEDDED IN TOMORROW™

(D= 1o aTo [ @F= 1= 1[0 o [ =d F= Vot o 1 T=T o1 SRS 295
Creating SYMDOI ParamEterS. ... ...ooi ittt et e et b e e e e sabe e e e e sbe e e e e abreeesabneeeeans 297
Creating Parameter ValidatOrS...........uiiiiiiiiiiiiiee e ee e s e e e e s e st e e e e e e s s ant e e e e e e e e s snnsnraneeaaeeeaanns 300
[ d ool T aTo = W @0 Ta ¥ oo} o 1T o | (0SS PESR 302
LU 2 B o 1 (o ) SRR 303
UDB DeSIgN EIEMENLS PalBIE ......ueiiiiieii it e e st e e st e e e e e e s st e e e e s s s ntat e e e eeeeeessnnnnraeeeaaessaanns 304
UDB PIOPEITIES ...ttt ettt ettt ettt a bttt e e ekttt e ookt e oo ek et e oo ek b et e e e aa ket e e e aab et e e e ambb e e e e anbe e e e e anbreeeeannne 305
L0 1S T - o - L1 o S PRSRR 306
UDB CONEIOI REGISTET ...ttt e e a bt e e e ea bt e e e s bt e e e anbe e e e e anbe e e e e anbeeeeennee 310
UDB SEALUS REGISTET ... itiiiie ittt ettt e e r bt e oo s h bt e e e ea b et e e e e ab et e e e anbe e e e e anbe e e e e anbeeeeennee 311
UDB Status INtEITUPE REGISTEN ....uuiiiiiiie i e e e e e e e e s e e e e e e s s st be e e e e e e s e ssnstaaaeeeaeeseasnnsnraeeeaeesssanns 312
LU 2 I o U 1o 20 SRR 313
U] 2 S] r= 1 (N Y= 1ol 1 1= PR 314
L@ 11 =T KoY PR TPPRRRR 318
SChEMALIC MACTO EQITON .....eiiiiiiiiieeee ettt e e e s ettt e e e e e s s s bbb e et e e e e e e aanbnbneeeeaeeeannes 318
Sheet TEMPIALE EQILOr........cocv ittt 319
FOIMAL SNAPE ...ttt e oo a bt e et b et e e e eab bt e e e e et et e e e anbe e e e e anbe e e e e anbre e e e nees 320
EXPreSSION EQIOr ... .o ————— 322
Common DeSIgN ENLrY TOOIDAIS .......ouiiiiiiiiie ettt et e e et e e e st e e e e s bne e e e sbneeeeans 322
Design EIemMENtS Paletle........ccoooiii e —————— 324
WWOTKING WITN TEXE ...ttt ettt s ettt e s ekt e oo a b bt e e e sk bt e e e ekt et e e e b be e e e e nbbe e e e e nbeeeeeneee 325
USING TEXE SUDSTIIULION .....eeiiiiiiie ettt e bt e e e it e e e s ab et e e e nnb e e e e anbe e e e eanes 326
RVAT Lo 0o TRiT7 L1 TN T U= 329
WOTKING WIth SNAPES ...ttt e e et e e et e e e ekt e e e b e e e e e nbee e e e neee 330
4o o2 11 T S 331
1ol (o] |11 o TP U PR OTPPROPPPRP 332
DeSigN ENtry RESEIVE WOIUS. .....ueiiiiieie it e e e et e e e e e e sttt e e e e e e s st e eeeeeseasnntnsaneeeeeseaannsnnaneeaeeseaanns 333
5 Building @ PSOC Creator PrOJECT ... 337
BUIld TOOIDAr COMMEANTS ...ttt e e e bttt e e e e e st bbbttt e e e e e s st b be et e e e e e e e nnbsbneeaeeeaeaans 338
LT 1] o 1Y =T o O O PRSRR 339
BUIIA SELINGS ... 340
(D=1 o 10T = TN [0 IEST=1 T o - T TSP PP RP PP 344
OIS (o) TP =T o =TT (o IST= 1] o o U PP OTPPRRTPPPRP 346
Peripheral Driver Library Build SettiNgS.......cccoooiiiiii e 347
Target IDES BUIlA SEEHNGS .....eeiiiiiiieiiiiii ettt et ettt e e s bbbt e e s abe e e s bbb e e e s annreeas 348
Qo To] (ol =TT o I =0 1 To ST =Y 1] o NS 350
FANSIS 1T o ] o] (=T =T U1 o IR ST= 1] o SRR PPT 351
107e] gaT o)1 L=T 011 [o IST= 1] o o LSO UPUT R UTOTPUPPPPPT 353
LINKEE BUIIA SEELINGS -...eteeeeeieeiiiitie ittt ettt e e e e e ettt e e e e e e s s bebe et e e e e e e s nsbbbeeeeeaeseaannbenneeaaaeaaaanns 357
User Commands BUIld SEINGS .......ueiiiiiiiiee ittt ettt e e e et e e s anbee e e e aneee 359
Library Generation BUIld SEEHNGS .......ioiiiiiiiiiiee ettt e e e s e s bbb e e e e e e e s e anbebbeeeaeeeeaaans 360
=T o] 01 P = = Vo= B o 11| = SRS 360
Migrating from Older PSOC CreatOr VEISIONS .......ooiuuiiiiiieee ettt ettt e e e e et e e e e e e s e s nbeeeeeaaaeaeaans 361
107 ] a1 {o] I =11 O UPUTUPPUPPPRPTN 362

PSoCE Cr eat or EDodwnent# 0811934 ERev *G 5



Contents 'Ai CYPRESS

~a»” EMBEDDED IN TOMORROW™

Attribute, CSAttribute, and FIXEAALITDULE ..........ooiiiie e 363
107e] a1 do] I =T (=3 o] 1 1= | AF PR OTPUPRPRR 364
Control File Pattern MatChiNg ..........uueiiieiiiiiiiiieir s cec e s s s e e e e e s e s e e e e e e e s s santaeeeeeeeesansnraneeeaesssanns 365
PSOC UDBS iN PSOC CrEALOT......cuveiiieiiiteiestitesieeesiteestet e s ree st e e sss e e sne e e ssseessneeaaneeesnneseaseeesnreesarneesnneeanneens 366
[T =T ox 1)Y= PP SOTPPRPRRN 366
Generated Files (PSOC 3, PSOC 4, PSOC 5LP) ...ccoi ittt ettt e e e et e e e e e e e 370
GENETALEd FlES (PSOC B)....eiiiiiiiiieiiiiiiee ettt ettt ettt ettt e e st e e e e st b et e e st bt e e e aabb e e e e aabb e e e e snbreeeesnbneeeeans 373
1= =T = U= To I T LT (1YL USRS 378
Yo 10 ot @o o [ @] o1 1o PP OTPUPRPRRN 380
SEAtiC TIMING ANGIYSIS ... eeeietiiee ittt e e e e st e e e e st b et e e s be et e e sabee e e e aabeeeeesabbeeeeanbreeeesnbnneeeans 382
CyPriMgr Command LINE TOOI........uuuiiiieiiiiiiiiiie e et e e e e s s e e e e e s e s e e ee e e s s s nntaaeeeaeeesannsnrnneeeeesesanns 393
CyHeXTool COMMANT LINE TOO..........uuiiiiiiiiiee ittt e et e e st e e e aabe e e e e aabr e e e e sbrreeeabneeeeans 403
CyEITool Command LiNE TOOL........uuuiiiieiiiiiiiiiie ettt e e e s s e e e e e s e s e e e e e e s s anta e e e e aeeessnnsnrnneeeeeeeaanns 406
[T I OTo] 1] 11 (=] S TP PPPT PP OPPPT 407
Reentrant Code iN PSOC 3 ... ..ottt e e e e st e e e st e e e e e e e e e e e e nnes 408
6 Integrating iNto 3rd Party IDES ......cccooiiiiieiiiee e 411
PSOC B DBSIONS... i ——————— 412
Generating PS0OC 6 Files for 3rd Party IDES .........cooiiiiiiiiiiiei ettt sbnee e 412
UsIiNg PSOC 6 DESIGNS IN ECHIPSE .. .o 415
Setting UP @ PSOC 6 LAR PIOJECT ........ueiii ittt ettt e ettt e et e e e sabb e e e e sabb e e e e snbreeeeabneeeeans 439
Creating HVision Projects for PSOC B.......cccvviviiiiiiiiec ettt 446
Using PSoC 6 Designs in AtOIlIC TrUESTUDIO ... 456
Building PSOC 6 DeSIgNS WIth IMAKE .........eiiiiiiiiieiiiie et 460
PSOC 4 @and PSOC S5LP DESIGNS .....cccici i i e et 462
Exporting @ Design t0 3rd Party IDES .........cooiiiiiiiiiiie et 462
Using PSoC 4/PSoC 5LP Designs With 3rd Party IDES .........ccooooiiiiii i 481
PSOC B DESIgNS ... —————— 519
Exporting a PS0oC 3 Design to Keil HVISION IDE .........oooiiiiiiiiii e 519
Updating PSoC 3 Projects for pVision IDE EXPOIT .......ccoooiiiiei it 526
Opening PSOC 3 Projects in PVISION IDE ........oouiiiiiiiiiie ettt e e 529
FIMIOH DB SIgNS ... e —————— 532
Exporting @ FMO+ DeSign t0 MAKETIE .........ooiiiiiiieiie et 533
Opening FMO+ DeSigNS iN MaKEFIl ........coiiiiiiiiiee et r e e e e e et eeeeeeeeeanns 535
KEII UVISION IDE NOLES ... e 537
Key IDE EXPOrt FIlES/PIOJECES.....ccoiiiiiiiiiiiie ettt ettt e e et e e et e e st e e e e 537
GCC SEttiNGS IN UVISION ..ceeiiiiiiiiieeeeee ettt ettt ettt ettt et et e e e e e e e e e e e e e e aae s 540
PSOC Creator TOOIChAIN SENGS .....vviiiiiiiiie ittt et e bt e e s st et e e e snbee e e e snbeeeeennene 543
Registering MiniProg3/KItPrOg DIVEIS .........ueeiiiiiiiiiiieeie ettt e e e e e et e e e e e e s e e nbereeeaaaeeeaaans 544
Flash Programming/Debugging using MINIPrOg3 ..........eiiiiiiiiiii et 546
MiISCEIlANEOUS EXPOIT NOIES ......oiiiiiiiiiei ittt e et e et e e e e snbe e e e e snbe e e e e anbeeeeenees 548
1o o= Taa YA = ToTo )i (o= To (=T g S U] o] o Jo] 1 AUUU TP UPUT T OPPUPPPRRTN 551
=Tl [0 LSTo I = TeTo] 1 o F= To [T g S U] o] o Lo ] o AP TSP 552
(Y =TeTo i (o= To (=T gl =bdoTo] d ST U] o] oo AN TP PPPPT O 555
[TAVZES{ (o] gl =1eTo 1 [oF= To [ g = d o To] ¢ SRST U] o] o Lo SO PP PPUPPPRPTN 557

PSoC® Creator E  Us e r, D&uniedt & 001-93417 Rev *G 6



‘Ai CYPRESS Contents

~a»” EMBEDDED IN TOMORROW™

7 Programming and DEDUGQING ....eeeiiia ittt et e e e ettt e e e e e e s sbbbe e e e e e e s e aannbbrseeaaaeeeaaan 563
TO CONFIGQUIE PSOC PrOGIaMIMIEI: .. eiiiiiieiei ittt e atte e e ettt e e sttt e e st e e e s b ee e e e abb et e e asbe e e e s abbe e e e anne e e e s aabneeesanneeeas 563
TO [AUNCH the PrOgIAMIMET: .. .eeii e c e e e e e s e e e e e e e e s et e e e et aeeseaasstarareeeeeseannnrnnneeneens 563
QLo JE =10 LTt T { Y=o 1= o 10 o o T SRR 563
a1 ol I O P TP TSP PPPOUPPPN 564
Y= [=To =T o U R 1= o =) PRSI 565
(DY (ot O] o1 T [V ] r= 11T ] o A PP PP P PP PPPPPPPPN 568
L0 LS Tl R  T=T 7= o T8 T T [T PSR 569
Debugger TOOIDAr COMMANTS ......coiuiiiieiiiiie ettt e e ettt e e e et et e e e aab et e e e anbe e e e e anbreeesanbreeeeaneee 570
Debugger MenU COMIMANAS.......ccoiiiiieeiiiie ettt ettt e e et e e e e sttt e e e aa b et e e e aabr e e e e anbe e e e e anbeeeeaanbeeeeannes 572
[T 010 o o 1= g o 1= o] £ PRSI 576
DEDUGUET SEALUS IMESSAGES ... .veiieiiuiiiieiitit ettt e ettt e ettt e et e e e aa bt e e e aa bt e e e aa b et e e e aabe e e e e anbe e e e e anbeeeeeanbeeeeannes 577
[ 1= 018 o o L= VYT o 01 PRSRR 578
F ez 1o R (o T = 1 [ T PP PUP PP PPPPPN 599
ErrOr HaNAIING ... ———— 600
8 ComMPIeting the PrOJECT....ccoi i 601
9 RETEIENCE MALETIAL ...ttt oottt e e e e e sttt et e e e e s e s nbb b e et e e e e e e snnbrbneeaeeeaaanns 607
10 LOfo] o) £=To} B U L PP PP PP PP PP 609
11 REQISTEI PSOC CrRaLON ..o i e 611
12 10T = PRSP 613

PSoCE Cr eat or EDodwnent# 0811934 ERev *G 7



1 Welcome to PSoC Creator

&= CYPRESS

- EMBEDDED IN TOMORROW™

PSoC Creator helps you configure and program analog- and digital-peripheral functionality into a Cypress PSoC
device. Using PSoC Creator, you can select and place Components, write C and/or Assembly source, and debug
and program the project/part. When used with associated hardware, this dynamic hardware-software combination
allows you to test the project in a hardware environment while viewing and debugging device activity in a software
environment.

Note This document refers to PSoC 4 devices throughout (in addition to other devices). References to PSoC 4
should be interpreted to include PSoC 4, PSoC Analog Coprocessor, and PRoC® BLE (Bluetooth Low Energy).

This PSoC Creator help contains the following sections:

Getting Started
Understanding PSoC Creator

Tutorials to get you started using PSoC Creator.

Information and tasks to better understand PSoC Creator.

Using Design Entry Tools Tasks and interface descriptions for the graphical design entry tools.

Building a PSoC Creator Project Topics for configuring and building PSoC Creator projects.

Information and tasks for generating PSoC Creator design files for use

Integrating into 3rd Party IDEs with a 3rd Party IDE

Programming and Debugging a
PSoC Creator Project

Topics for programming the device and using the debugger.

Completing the Project Topics for finalizing a PSoC Creator design.

Reference Material 3rd party tool chain docs and other reference material.

Revision History

Document Title: PSoC®Cr eat or Euides e r

Document Number: 001-93417

Revision Date Description of Change

** 7/17/14 New document.

*A 7125/14 Updates to include references to PSoC 4 BLE and PRoC BLE.
*B 12/12/14 Updated screen captures and Design-Wide Resources section.
*C 5/14/15 Updates for PSoC Creator 3.2 and PSoC 4100M and PSoC 4200M.
*D 9/10/15 Updates for PSoC Creator 3.3 and PSoC 4200L.

*E 12/30/15 Updates for PSoC 3.3 Service Pack 1.

*F 9/9/16 Updates for PSoC Creator 4.0.

*G 4/13/17 Updates for PSoC Creator 4.1.
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This section contains tutorials to help get you started using PSoC Creator. There are two sets of tutorials:

A Design Tutorials - Walkthroughs to get you creating designs quickly.
A How To - Miscellaneous tutorials to help increase your efficiency using PSoC Creator.

Design Tutorials

This section contains the following design tutorials to help you get started creating designs with PSoC Creator.
Code examples for these tutorials are contained in the Find Code Example dialog, available from the Start page.
These tutorials are intended to provide quick introductions to begin using PSoC Creator. For more information, refer
to the following

A PSoC 3: AN54181: www.cypress.com/go/PSoC3GettingStarted

A PSoC 4: AN79953: www.cypress.com/go/PSoC4GettingStarted

A PSoC 4 BLE: AN91267: www.cypress.com/qo/AN91267

A PSoC 5LP: AN77759: www.cypress.com/go/PSoC5GettingStarted
A PRoC BLE: AN94020: www.cypress.com/qo/AN94020

A PSoC Creator Training: www.cypress.com/go/creatorstart/creatortraining

You may also obtain various kits to use with PSoC Creator and associated devices. When installed, these kits
provide additional documentation and tutorials, available on the PSoC Creator Start Page.

Beginner:

>

My First Design "Hello World Blinky"

=

Starter Projects

Intermediate:

A Basic Design

A Debugging a Design

PSoCE Cr eat or EDodwnent# 0811934 ERev *G 9
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Advanced:

A Library Component Project

A Basic Hierarchical Design

See Also:

>

Find Code Example

p=

How To

Beginner

My First Design "Hello World Blinky"

This tutorial provides an introduction to PSoC Creator and the process of developing a design. The design process
includes:

A Create a New Project
A Add/Configure Components
A Write C Code

A Program the Device

This is the first of a few design tutorials included in this PSoC Creator Help file. This design will show you how to
blink an LED. Then you will add another Component to display "Hello World" on an LCD.

Note If you prefer not to create a new empty project, you can open a completed code example for this tutorial,
named "Helloworld_Blinky," using the Find Code Example dialog. A link to the dialog is located on the PSoC
Creator Start page. There are also several Starter Designs you can create from the New Project dialog.

Create a New Project:

The first step of creating a design is to create the basic design project.

1. From the File menu, select New > Project or click to open the New Project wizard.

2. For Target device, select the default PSoC 3 device, or select the specific device you want to use. For this
project, we are using the default PSoC 3 device CY8C3866AXI-040. If you select a different device, then you
will need to adjust your pin settings accordingly.

3. On the "Select project template" page, select Empty schematic.
4. In Name, type the name of your project, for example: "MyHelloworld."

5. In Location, type the path where you want the project to be saved, or click [...] and navigate to the appropriate
directory.

6. Click Finish.
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By default, PSoC Creator creates a new workspace containing the new project. Files and folders are added to the
Workspace Explorer shown in the Source tab.

W TopDesign.cysch | Start Page |C0mponent Catalog (18, + 3 X|
L% @ Search far... éﬁ EQI
D-L, Cypress | OFF-Chip | 4 P
Project 'MyHelloWorld' [ 0 @
@ TopDezign.cysch E 0 88 Analog
=[§9 MyHeIIonId.cydwr % 3 %8 CapSense
EHE} Header .F|Ies 0 3 BHeg Communications
|£| device.h Ej N Frhigeg Dhigital
g o
EE} Source Files 21~ 38 Display
|2 main.c = - i
% T [ Filters
= = [ERr] Eolts a;d F'lns. .
g EHgg Power Supervision
§ b Spstem
g -8 Themal Management
5
BN
-
o
]
Output + o X
Show output fram:  All =)
¥ b
=y
‘ T v | = | output | metice List |

The Schematic Editor displays the top-level schematic file (TopDesign.cysch) as a document window, and the
Component Catalog opens to display a list of Components to use in your design.

Note If you created this project in the same workspace as another project, make this the active project by selecting
Set as Active Project from the Project menu.
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Add/Configure Components:

After the new project has been created, add Components to the schematic canvas and configure them as
appropriate.

1. Inthe Component Catalog, expand the "Digital > Functions" folder and drag a PWM Component onto your
design.

Component Catalog (189 components) =)
Search for.. iy @M "

| Cypress | off-Chip | 4b
g Digital -
EH@g Functions

-[®] Counter [v2.30]
~[¢| CRC [+2.30]
-[¢] Debouncer [+1.0]
—[%] Glitch Filker [+2.0]
~[&] PilSM [v2.20]
~{¢| PRS [v2.20]
2] R all
—{%| Quadrature Decoder [+2.20] b

m

Open datashest
8 or 16-bit Pulge Width Modulator
Inst M

(= 3]

i

pwmz2 =1

clock

resel Interuptisl
b [UDB)

iniin]

The Notice List window indicates that there are connection errors.

*TopDesign.cysch ]'"IStart Page | -4 b x|
[
@
~
il
T reset interrupt
Al
4 T :
' Page 1 ‘ 4b |
|Nntice List >3 x

|@ 2 Errors| |L\‘ EIWarnings| |er|] Motes | Go

Drescription File Error Location
B 2db. MO025:Mo input on Instance "FWwM_1", terminal "clock". TopDesign.eysch | Signal: Met_2...
a edb. MOS0 Terminal "clock requires connection when it iz visible, TopDesign.cysch | Signal: Met_2,..

Output | Mokice List |

PSoCE Cr eat or EDodwnent# 0811934 ERev *G 12



‘Ai CYPRESS Getting Started

~a»” EMBEDDED IN TOMORROW™

2. Double-click the PWM Component to open the Configure dialog, change the Implementation setting to "Fixed
Function," and click OK

Configure 'PWH' @

MHarne: Pha_1

~ Configure |* Advanced - Builk-in 4 b

period | #-255 0 #4255 o *
& i
Implementation: @ Fised Function ) uDe
Resolution: @) S-Bit ) 16-Bit

Pt Mode: | Ore Output

Period: |23 = Max | Perod = UNKNOWN SOURCE FRER _

4 L 3

.

Notice the Component instance's appearance changes: kill input added, one pwm output available, and the
label is updated.

PWM_1
PWM

tcHEl
=Hkill pwm £l

FH»clock
[Hreset interrupti=]
8-hit {Fixed)

3. Inthe Component Catalog, expand the "Digital > Logic" folder, drag a Logic Low Component onto your design,
and connect it to the Kill terminal on the PWM. Connect another Logic Low to the reset terminal.

4. Inthe Component Catalog, expand the "System" folder, drag a Clock Component onto your design, and
connect it to the clock terminal on the PWM.
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The Notice List window clears.

~ *TopDesign.cysch | Stark Page * 4P X

:
4 PWM_1
@ PWM
L1 tcpEl |4
i kill pwm sl =
) |4
I clock
T reset interruptj=l
B 8-bit (Fixed)
il
1 | 1
Page 1 I 1 F
Motice List >~ 01X
|Q 0 Errors| |L\] DWarnings| | )0 Motes
Dezcription File Errar Location

COubpuk | Motice Lisk

5. Double-click the Clock to open the Configure dialog, change the Desired Frequency value to 0.25 kHz, and
click OK.

Configure 'cy_clock' @

MHame: Clock_1

" Basic | Advanced | Builtin | 4

Clock type: @ New () Existing

Source: <Autay -

Specity @ Frequency 25| i
Tolerance: - 5% + B

Summary

APl Generated: ‘ez
Uses Clock Tree Resource: “es

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

DataShem[DKHAPPLUHCWB'

6. Inthe Component Catalog, expand the "Ports and Pins" folder, drag a Digital Output Pin Component onto your
design, and connect it to the pwm terminal on the PWM.
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Your design should now look like the following image.

Gettl

ing Started

< *TopDesign.cysch | Stark Page *4b X
:
13 PWM_1
@ PWM
I:l
a [0 kil =
) 3
0 Clock_1[J}—»>clock
T FBEreset interrupt}el
5 8-bit (Fixed)
kil
4 | 1 3
Page 1 4 F
Assign Pin:
PSoC Creator will automatically assign the pin to a physical port/pin on the device. To specify a specific pin, use the
Pin Editor.
1. Inthe Workspace Explorer, double-click the HelloWorld.cydwr file to open the Design-Wide Resources Pin
Editor.
*TopDesign.cysch | Start Page MyHeIIoWurld.cydwr] * 4 b X
2 -A; Alias  Mame Port Pin Lock
QNEQQMQWQQ'_QQEEE POLO] OpdmpZ:iwout
PO[1] Opdwmpl:wout
E SR N = 28 2 8EEE X2 DE =B PO[2] Oplhup0:vplus |
F R §F feoaoofggdgdadadrg g r PO[3] Ophuwp0:vminus, DE |
L = = & |
PO[4] OpdmpZiwplus
¥DDIOO 5.0v PA[5] OphupZ:vminus
. ) PO[G] VIDACO:iout
PO3] | 74 | GEETRNE PO[7] VIDACZ:iout
POZ] | 73 | cpinnsie PI14] TTAG: o
PO[1] | 72 | Opsmplwar P1[5] JTAG:ntrst
———— AR
POO] | 71 | Sptmpzzvat Fin_1_0-DIGITAL P1[7] =
papt]| 70 igm
P4[0] | B3 - P2[2] i
. gt r 2[3) =
\(ﬁ% Pins] MW\ analog \9 Clacks ;’f Interrupts %’E DMa - B System % Directives | (2] Flash Security | [E2 EEPRGM IP;EE?% 4 b

2. Pull down the menu in the Port or Pin column and assign Pin_1 to the following pin, depending on the kit you

have:

I For the PSoC 3 FirstTouch Starter Kit (CYB8CKIT-003), use P4[1]

(or pin 70).

I For the PSoC Development Kit (CY8CKIT-001), use PO[0] (or pin 71).

Write C Code:
1. Inthe Workspace Explorer, double-click the main.c file to open it.

2. Add the following function to main():
PWM_1_Start();

PSoCE Cr eat or EDodwnent# 0811934 ERev *G
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Program the Device:
1. Connect the MiniProg3 to your kit and plug it into your PC with a USB cable.

2. If you are using the PSoC Development Kit (CY8CKIT-001), use a wire to connect the P0O[0] pin to one of the
four LEDs. Refer to the appropriate documentation for the kit for more information.

3. Click Program .

4. If the Select Debug Target dialog displays, select your device, then click Connect and OK.

PSoC Creator will build your design, generate code, and program the device. When programming is complete, the
selected LED on the board will blink; press the Reset button if needed.

Expand the Design:

If you are using the PSoC Development Kit (CY8CKIT-001), you can expand the design to display "Hello World" on
the LCD.

1. On the Component Catalog, expand the "Display" folder and drag a Character LCD onto your schematic.
2. Open the Pin Editor, and assign LCD_Char_1:LCDPort to P2[6:0].

3. Open the main.c file, and edit it to add the following to main():

LCD_Char_1_Start();
LCD_Char_1_PrintString("Hello World");

4. Click Program .

PSoC Creator will build your design, generate code, and program the device. When programming is complete, the
LCD will display the words "Hello World."

From this point, you can modify the design to do different things as desired.

See Also:
A Code Examples
A Find Code Example
A Workspace Explorer
A Schematic Editor
A Component Catalog
A Pin Editor
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Code Examples

PSoC Creator provides several Code Example projects. These projects highlight features that are unique to PSoC
devices. They allow you to create a design with various Components and code already provided, instead of
creating a new empty design.

To Use Code Example Projects:

1. From the File menu, select New > Project or click to open the New Project wizard.

2. Select the appropriate Design project option and click Next >.

Create Project - CY2C 4245430453 5|3

Select project type
Choose the type of project - design, library, or wark zpace.

Degign project;
Target kit:

Target module:

© Tagetdevice: |PSoC4 v ||PSel 4200 -

Library project

Wwiork space

Heut » l | Cancel
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3. Onthe "Select project template" page, select the Code example option and click Next >.

Create Project - CY2C 4245430453 5|23

Select project template
Chooze a schematic template or start your design with a kit or exanple project.

n101|| Code example
0010 | Chooze from our library of code examples.

T2 |Pre-populated schematic
1= Start with typical MCU functions [ike UART, ADC, etc.).

Iy Template project
Create a project from a previougly zaved template,

Empty schematic
Create a full custom dezign by adding functionality from the component catalog,

< Back H Heut » l l Cancel

4. On the "Select a code example" page, select a project from the list. This page is very similar to the Find Code
Example dialog. If needed, use the Filter by field to narrow the number of examples listed. Click Next >.

Create Project - CV2C 4245430453 [ 5|3

Select a code example

Device family; | PSalC 4200 N I

Documentation |~ Sample Code & 4 P

L7 —
Aailn P Fan Cornvinol with Alert Example Project
[T

Filter by -
LIOCK_F4_EXample
Comparator_PSoC4_Example

m

Count?_Exarnple
CRCEzample
DebouncerBxample
Digital_Pins
Err_EEPROM_Exarnple

m

Fan_Control_futo_Fu with_Alert

Fan_Control_Manual
Flash_Example

GlitchFilterEzample
Hibernate_and_Stop_Powerbiodes
Hibernate_P30C4_Exarnple
RC_LCD_Exarnple_P3aC4

< Back “ Hewt » l I Cancel
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5. Onthe "Create Project" page, select the appropriate options.

Create Project - CY2C 4245430453 5|3

Create Project
Choosze a name and location for your design.

Create new work space

Wiorkspace name; (R e T T e
Location: C:AUgershekMDocuments'PSol Creator,

Project name: Fan_Control_suta_ P’ _with_Alert0l

< Back “ Finish I l Cancel

6. Click Finish.

The selected project is created and files are displayed in the Workspace Explorer. The project is ready to build and
program the device. For more information, refer to the documentation included with the design. If the
documentation is not available, select the Include Starter Design documentation... option in the Options Dialog,
and re-create the project.

See Also:

=

Creating a New Project

A Workspace Explorer
A My First Design "Hello World Blinky"
A Options Dialog

My Templates

My Template projects are similar to code examples and pre-populated schematic projects in that these projects
contain various levels of information already, including device configuration, Components, Design-Wide Resources,
etc. The main difference with My Template projects is that they are created and copied to a specific directory by you
for later use when creating a new project.

To Specify the My Templates Location:

The default location for storing My Templates projects is <user>\Documents\PSoC Creator\My Templates.
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To change this, open the Options dialog. Under Project Management, use the Browse... button to navigate to the
desired location.

To Copy a Project to My Templates:

In the Workspace Explorer, under the Source tab, right-click on a design project and select Copy to My Templates
(<project_name>). You can also use the Project menu to select the same option.

Note When copying a project to the My Templates location, any relative project dependencies will need to be
updated when a new project is created from it. Any referenced files outside of the project's cydsn directory will not
be included in the new My Template project.

To Create a Project from My Templates:

Note When creating a project from My Templates, if the created project is of a different device family than the My
Templates project, then the Design-Wide Resource files will no longer an applicable and a new <project>.cydwr file
will be generated.

After copying one or more projects to the My Templates location, follow the usual instructions to create a new
project, except, as follows:

1. On the Select project template step, select the My Template project option and click Next >.

Create Project - Last used: CYSCKIT-042 3.1 (PSaC 4100 7 PSoC 4200) [~ %[zl

Select project template
Chooge a schematic template or start pour design with a kit or example project.

u1u1] Lode example
ooan| | Chooze from our library of code examples.

T2 |Pre-populated schematic
1= Start with typical MCU functions [ike UART, ADC, etc.).

Iy Template project
Create a project from a previously saved template.

Empty schematic
Create a full custom dezign by adding functionality from the component catalog,

< Back H Heut » l | Cancel
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2. Then on the Select a My Template project step, select the desired project from the list, and click Next >.

Select a My Template project

Design0l
Design0101

3. On the final step, specify the name and location of the project/workspace as usual.

Intermediate

Basic Design

This tutorial provides more details about configuring Components and working with Design-Wide Resources
(DWR). It is intended to be a design focusing on a set of basic Components to show various ways of configuring
them. This tutorial does not cover every step in the design process in great detail. Instead, it describes concepts
relevant to parts of the design. You can then use the same principles in any design. For introductory instructions for
creating a design, refer to the "Hello World Blinky" tutorial.

Note If you prefer not to create a new project, you can open the completed code example for this tutorial, named
"BasicDesign," using the Find Code Example dialog. A link to the dialog is located on the PSoC Creator Start page.

Create a New Project:

As shown in the "Hello World" tutorial, the first step for a design is to create a new project. As needed, follow the
instructions in that tutorial. You can also refer to Creating a New Project.
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Select and Configure Digital Components:

For this tutorial, the main digital Component will be the Timer. Then, you will add support Components to your
design, configure them, and connect them to the Timer.

1. Expand the Digital > Functions folder in the Component Catalog, click on the Timer Component, and drag it

Component Catalog (189 components)

,Search for... é‘% LQJ 3%

]

" Cypress [ OFF-Chip

EH@g Digital
E-&% Functions
%] Counter [+v2.30]

-] CRC[+2.30)

~[¢]| Debouncer [+1.0]

~[%] Glitch Filker [+2.0]

~[&] PilSM [v2.20]

-[¢] PRS [v2.20)

~[2] P [v2.50]

~[¢] Quadrature Decoder [+2.20)
—[%] Shift Register [+2.20)

SOk Time: [2.40]

Open datashest
8,16, 24 or 32-bit Timer

Timer_1
Timer

Seaplure Ie
interrupt

Hreset
H-bet [Froed)

BUS_CLKE Je—={rchock
[0l

Notice that the Timer is already connected to a Clock Component and a Logic Low Component. This is
because the Timer is an example of a Schematic Macro.

Remove the Clock and the Logic Low Components because this example will use different Components.

Double-click the Timer Component to open the Configure dialog.

By default, the Timer is configured as 8-bit, Fixed Function, and Software Only enable. For more information
about the Timer Component, refer to its datasheet.
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Change the following parameters:

Implementation to UDB
Enable Mode to "Software and Hardware"

select the Interrupt on TC check box

Configure 'Timer' @

MHarnne: Tirmer_1

< Configure | Buil-in 1 F

D atazhest [ ] 4 ] ’ Apply ‘ ’ Cancel |

Rezalution; @ BEit 1 16-Bit O 24-Bit 1 32-Bit
Implementation:  Fixed Function @ UDB
Period. |25 D Pesiod = UNKNOWN SOURCI
Trigger Mode: [Nnne A |
[Nnne v] 3
Capture Mode:
2
Enahble bode: ISoftware and Hardware - |
Rur Mode: [Eontinuous vJ
Interripts: ¥ OnTC 1 : i

4. Click OK.

Notice that the "enable" terminal displays on the Timer.

Timer_1

Timer

[Henable
[H»clock
[Hreset

tciE]
interrupt =

&-bit (UDB)

5. From the Component Catalog, add the following Components to your design:

—

Control Register (from the Digital > Registers folder) -- Used to enable the Timer under software
control, as well as provide a reset signal for the Timer.

Digital Output Pin (from the Ports and Pins folder) -- Used to provide a divided clock for another
Component in the design. The divided clock is 3.1 KHz.

Clock (from the System folder) -- Used to provide the input clock. In this case at 800 KHz.

Interrupt (from the System folder) -- Used to act as a heartbeat for the design. The heartbeat can be
used for timing of software functions.
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6. Configure the following Component instances as follows:

Instance Parameter(s)

Control_Reg_1 [ NumOutputs: 2

Clock_1 Desired Frequency: 800 Khz

7. Arrange the Components on your design, and use the Wire tool (from the Design Elements Palette, to
connect them, similar to the following. See Working with Wires for more information.

Control_Reg_1 Timer_1
Control Reg Timer

i : e

= interrupt

enable
Clock_1[JuL clock ,

_aoc-g reset L {==]isr_1

&-bit (UDB)

When complete, all DRC warnings and errors should be cleared.

Select and Configure Analog Components:

The next part of the design will contain a Delta Sigma ADC as the main analog Component, along with support
Components.

1. From the Component Catalog, drag a Delta Sigma ADC Component (from the Analog > ADC folder) onto your
design.

Component Catalog (189 components) 3]

Search for.. 9}4 ‘..LJJ @

< Cypress [ OFF-Chip q b

@ Cyprezs Component Catalog -
-8 Analog |

BHed Amplifiers

B Analog MU

-[¢] Comparator [+2.0]

B DaC

B8 Manual Routing

(@] Miser [+2.0]

|| SampleTrack and Hold [+v1.40]
-] WRef [v1.60]

Open datashest
Delta-Sigma ADC

Inst M
ADC_DalSig

eochs)

TE-hit
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2. Double-click the Component to open the Configure dialog.

Configure ‘ADC. DeBig’ [~ 7| me3a]

MHane: ADC_DelSig_1

< Configl |~ Config2 | Configd © Configd | Common © Builk-in 4 b

Carnrment: Default Canfig

Configuration name:  CFG1 ADC_DelSig_1_CFG1
todes -
Conversion mode: I2 - Continuous b [

Rezaolution [bits):

Conversion rate [SPS): 110000 = Range: 4000 - 68750 SPS

Clock. frequency (kHz]: | 320.000

Input options - Single ended mode

Input range: |Vssa to Wdda .

Buffer gain: |1 -
Buffer mode: | Railto Ral =

D atazhest [ ] 4 ] [ Apply ‘ ’ Cancel

By default, the Delta Sigma ADC is configured as 16-bit, with an input range of +/- 1.024 V. For more
information about the Delta Sigma ADC Component, refer to its datasheet.

3. Change parameters as follows:

I Under the Common tab, set Input Mode to "Single ended."

I Under the Configl tab, change the Resolution parameter to "12" and Input Range parameter to
"Vssa to Vdda".

I Click OK.

Notice that the label below the Component reads 12 Bit Resolution.

ADC_DelSig_1
ADC_DelSig

eoci—

12-bit
4. From the Component Catalog, add the following Components to your design:

T Analog Pin (from the Ports and Pins folder) -- Used to connect the input signal to the ADC.

T Interrupt (from the System folder) -- Used to trigger reading the result of a conversion from the ADC.
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5. Arrange the Components on your design, and use the Wire tool (from the Design Elements Palette, to
connect them, similar to the following:

ADC_DelSig_1
ADC_DelSig

AT

eocl— [ lisr 2

12-bit

Notes

—(

First, notice that the wire from the Analog Pin to the ADC is red by default, and the wire from the ADC
to the Interrupt is green by default. PSoC Creator uses these colors to indicate analog and digital
signals. These colors can be changed using the Options dialog.

I Second, note that a wire is not needed to connect the Components. You can connect them directly by
their terminals <. This tutorial uses wires to show the different signal colors.

When complete, all DRC warnings and errors should be cleared.

Edit Source Code:
1. Build the project to generate source files for the Components.

When complete, the Workspace Explorer expands the Generated_Source folder to show all the c files and
header files for the various Components in your design.

2. Open the header files to view (and copy) the function prototypes you will enter in the main.c file.
3. Copy and paste the following code and replace any code in your main.c file.

Note The comments in the following code are for your information.

J** * *k kKK hk* KKK * Kk KKk hIIIFFK*K *

* File: main.c
*

* Version: 2.0
*
* Description:

* This is a basic design source code.
*

Fkkkkk *% * *kkkhkkkhkkhhkkkkkk *% * *kkkkkkkhkkhkkkkhkk *% 7(/

#define ADC_NUMBER_SAMPLES (15)

/* Initialize array elements to zero. */
uintl6 ADC_Samples[15] = {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0};

/* Defining and initializing t he index */
int8 ADC_Sample_Index = 0;

/* Initiialize the average result */
uint32 ADC_Sample_Average = 0;

/* Sample read from ADC */
int16 ADC_Current_Sample = 0;

/* Indicator for when sample is available */
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int8 ADC_Sample_Available = 0;

/
* Function Name: InterruptHandler

* Summary:
The Interrupt Service Routine for isr_1.

Parameters:
None.

*
*
*
*
*
*
*
*

* Fkk * * Fkk * *

CY_ISR(InterruptHandler)

Timer_1_ReadStatusRegister(); /* Read the Status Register */

}

[rxxRKKK * *kkk * * *

* Function Name: main

* * * * *kkkhkkkk * * * *kkkkkkkk

* Summary:

* Main function performs following functions:
* 1: Start the clock

* 2: Start the Time r

* 3: Start the interrupts

* 4: Start ADC DelSig and its interrupts

* 5: Testing for sample available from ADC
* 6: Storing the sample into the array

* 7. Comparing the samples

*

* Parameters:

*  None.

*

* Return:

*  None.

*

void main()

{
int8 i;

CyGlobalintEnable;

/* Start the Interrupt */

isr_1_Start();

isr_1_Disable();

isr_1_SetVector(Interr uptHandler);
isr_1_Enable();

/* Enable the Timer; reset disabled */
Control_Reg_1_Write(0x01);

/* Start the LCD */
LCD_Start();

/* Start the Timer */
Timer_1_Start();

/* Start the ADC */
ADC_DelSig_1_Start();

/* Start the ADC conversion */
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ADC_DelSig_1_StartConvert();

LCD_Position(0, 0);
LCD_PrintString("ADC OUTPUT:");

for(:})

{

/* Check whether ADC conversion complete or not */
if (ADC_DelSig_1_IsEndConversion(ADC_DelSig_1_WAIT_FOR_RESULT))

{

}

[* Get the result */

ADC_Current_Sample = ADC_DelSig_1_GetResult16();
ADC_Sample_Available = 1;

/* Print the ADC result on LCD */

LCD_Position(0, 11);
LCD_Printint16(ADC_Current_Sample);

/* Testing for sample available from the ADC */
if (ADC_Sample_Auvailable)

{

ADC_Sample_Available = 0;

/* storing the sample into the array, based on the index */
ADC_Samples[ADC_Sample_Index++] = ADC_Current_Sample;

[* comparison */
if (ADC_Sample_Index == ADC_NUMBER_SAMPLES)

ADC_Sample_Average = 0;
for (i=0; i < ADC_NUMBER_SAMPLES; i++) ADC_Sample_Average +=

ADC_Samples]i];

}

ADC_Sample_Average /= ADC_NUMBER_SAMPLES;
ADC_Sample_Index = 0;

}
/* [ END OF FILE */

Build the Project:

Click Build .. PSoC Creator will build the project and display messages accordingly. Address any errors or

warnings as needed.

If you have a PSoC development kit with an LCD, you can click Program to program the device and observe

the output on the LCD.

Next Steps:

This tutorial contains the basic process of configuring Components in a design. To continue this design you will
need to obtain hardware to program the device, as well as to use the debugger features. In the mean time, you can
refer to the following related topics:

A Debugging a Design
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Debugging a Design
This tutorial will use the design created with the Basic Design tutorial and go through several debugging concepts,

such as setting a breakpoint, adding a watch, and stepping. This design will show the values of an array at different
points while executing the code. It will also show the total and average of the specified variable.

Open Example Design:

If you created a design with the Basic Design tutorial, you can use that one. Refer to Opening an Existing Project
for instructions to open the design, as needed.

You can also open the completed code example for this tutorial, named "BasicDesign," using the Find Code
Example dialog. A link to the dialog is located on the PSoC Creator Start page.

Set Breakpoints and Step:

In this section, you will set a couple breakpoints and run the debugger to verify that the code is being executed as
desired. You will also use the Step function to show where in the stack you are currently viewing. For more
information about breakpoints, see Breakpoints Window. For more information about stepping, see Debugger
Toolbar Commands.

1. Inthe Workspace Explorer, double-click the main.c file to open it.
2. Scroll to the for loop section and click in the margin of line 105 to insert a breakpoint at the line of code.

A breakpoint indicator appears in the margin next to the desired line of code.

main.c] * 4P X
93 =
99 foriz;)

100 i

101 /% Check whether ADC conversion complete or not %/

10z if (ADC DelSig 1 IsEndConversion(ADC DelSig 1 WAIT FOR_RESULT) )

103 i

104 f% Get the result *f

\J 105 ADC_ Current Seample = ADC Del3ig 1 GetResultle():

108 ADC Sawple Availshle = 1;

107

1084 /% Print the ADC result on LCD +/

109 LCD Position(D, 11):

110 LCD PrintIntl6(ADC Current Sawmple): J
111 i

112

T13ie /% Testing for sample available from the LDC */

- ll‘ll:fI if (ADC Samble Availabhle! _}lLI

3. Click Debug to start the debugger.

Depending on the Debugger Option settings, the Debugger will run to Main.
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4. Open the Call Stack window from the Debug > Windows menu. Notice the current line indicator is in main().

main.c ﬂ] * 4P X
&7 L* —~
68 ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ'ﬂ'tﬁtﬁtﬁtﬁtﬁtﬁtﬁﬁﬁﬁﬁﬁﬁﬁtﬁ1?1?1?1?1?1?1?1?1?1?1?1?ﬁﬁﬁﬁﬁﬁﬁﬁﬁwﬁwﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁf
69 woid mwaini)

T0E {
71 intd i:
T2
- 73 CyGlobalIntEnahle;
74 J
753 /% Start the Interrupt */
TG izsr_1 Start():;
77 isr_1 Dissblei]:
7a isr 1 ZetWector (InterruptHandler):;
79 isr_1 Enable():; =
| of
|F|egisters L x|
_ nanBa 0 = 0x7a 1
rl = 0xid rZ = 0x0o
r3 = 0x0o r4 = 0z0l T
rk =  0x03 re = 0x0l
r7 = 0x0o acc = 0x0o
h = 0x0o sp = oxoC
pEw =  0x04 spx = 0x0o
‘I I _"I 1o = Olae 00 h e = LOlae 00 i

Zutput | f: Locals |62 Call Stack 5%l Registers | =1 Memory 1

5. Click Continue E‘
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The Debugger will run to the breakpoint you set. Notice the current line indicator over the breakpoint icon, as
well as in the Call Stack window.

main.c ﬂ] * 4P X
101 /% Check whether ADC conwversion complete or not %/ =
10z if (4DC DelSig 1 IsEndConversion|iDC DelSig 1 WAIT FOR _RESULT))

103 i
104 /% Get the result */
'J' 105 ADC Current Sample = ADC Del3ig 1 GetResultl6():
108 ADC Sample Availahle = 1;
107
108iE /% Print the ADC result on LCD */
109 LCD Pozitionid, 11);
110 LCD PrintIntlé (ADC Current Sample) ;
111 i J
112
113[T] /% Teasting for sawple availahle from the ADC #/
114 4 F AT Sovn la frrad 1ok ot

-
r

Lewvel | Function | File Line Address |DxDEFE 0 = 0OxFF =]
= 0 | main[) AMAIN.C 105 0=00000EFE [Code) rl = oxrl  rE = OxlF
r3 = 0OxFF rd = 0OxFF bz
rk = 0OxFF re = 0OxFF
r7 = 0=x0l acc = 0=x0l
h = 0x0o sp = oxoC
pEw = oxEl spx = 0x0o
1] I L. S pera o TR 4

Ziutput | a Locals r;f.'j Call Skack, 57 Reqisters | =

6. Click Step Into .

Memary 1
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The debugger opens the ADC_DelSig_1_INT.c file and stops at line 73. Again notice the current line indicator in
the Call Stack window.

main.c 4" ADC_DelSig_1_INT.c &| -4 b X
ey = fendif /* Single sawple conversion mode with resolution abowe 16 hits #/ <
85
66 /% P3oC3 EZ1, EIZ RTC ISR FPATCH +/
&7 = #if[CYDEV_CHIP_HEHBER_USED == CYDEV_CHIP MENEEE 3A)
63 #if [ (CYDEV_CHIF REVISICN USED <= CYDEV CHIP REVISION 34 ES2) && ([ADC DelSig 1
9 ADC DelZig 1 ISR _PATCH(): >
7oA #endif /% Silicon revision check *f
= #endif /* Chip member check */
72
s 73 Lp
74
75
"I.‘GE‘f‘8"ﬂ"8"ﬂ"8"ﬂ"8"ﬂ"8"k‘8"k‘8"k‘8"k‘8"k‘8"k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k1:1€1:1€1:1€1:1€1:1€************************
) | . _Rurnctimn Moo s AT™ Tiae1<40 1 TSD? il
| <] | _'I_I

Call Stack - 1 x”Hegisters ~ 0 x|

L. | Function | File | Li.. | Address leQFF 0 = [OxFF =

= 0 ADC_Del3ig_1_ISR1() | .2ADE_DELSIG_1_INT.C | 73 | O«000013FF1 [, - Oxrl  rE = OxlF
1) main] SHAIN.C 102 | 0=00000EFE - © 0xFF  rd = 0xFF |-
rk = OxFF re = OxFF
r? = 0O=x0l acc = 0O=x0l
h = 0x0o sp = 0x0E
pEw = 0xgl spx = 0x0o
| | HL e paha R %

Zutput | ﬁ_; Locals |52 Call Stack ox] Registers | =1 Memory 1

7. Stop the debugger by clicking .

Now that you have confirmed the debugger stopped at the desired breakpoint, you can disable the breakpoint by
right-clicking on the icon in the margin and selecting Disable.

Set Hit Count and Variable Watchpoint:
In this section, you will set a hit count breakpoint as well as a variable watchpoint to monitor the values of an array.
1. Open the main.c file and scroll to line 50.

2. Click in the margin to set a breakpoint and then right-click on the breakpoint icon and select Hit Count...

TopDesign.cysd‘u/]/main.c]
38 if (ADC Sample Available) /* Testing for sample availl

1=}

e ADC Sample Available = 0;

X Delete ADC Samples[ADC Sample Index++] = ADC Current Sam

) Disable if (ADC Sample Index == ADC NUMBER SAMPLES) /* com
Temporary {

ADC Sample Average = 0;

Location... for (i = 0y 1 < ADC NUMBER SAMPLES; i++) ADC .
Condition... ADC Sample Average /= ADC WNUMBER SAMPLES;

| it | ADC Sample Index = 0;

Hardware 2
| |

The Breakpoint Hit Count window opens.
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3.

4.

Enter the hit counter number of "5" and click OK.

Click Debug to start the debugger.

Depending on the Debugger Option settings, the Debugger will run to Main.

Right-click on the ADC_Samples array in line 51 and select Add Watch.

The Watch 1 window opens showing the ADC_Samples array. Expand the list to see all the array values.

Watch 1 ~ 01X
Name Walue Address
E-# ADC Samples  [[15] | DDDODODD (XData)

Click here to add

e;j Locals ,!Ej Watrh 1 | 5] Reqisters | & Memory 1

Click Continue II‘

The debugger stops on line 50 and the Watch Window shows the ADC_Samples array with two values
assigned.

Watch 1 * 31X

Name Value Address Type

EHg¥ ADC_Samples {2278, 2277, ( <repeats 13 times>] 00000000 (XData) unsigned int [15]
@0 Ox08E& DOD0DDOD (XData) unsigned int
w1 Ox0BES 00000002 (¥Data) unsigned int
W 2 ] 00000004 (¥Data) unsigned int
% 3 ] 00000006 (¥Data) unsigned int
@ 4 0= 0000 DOD0DD0E (XData) unsigned int
—# 5 Ox0000 DOD0DD0A (XData) unsigned int
] ] DO00000C (XData) unsigned int
@ 7 0= 0000 DODDDDOE (#Data) unsigned int
— Mhe OO0 DONDNDT0 M{Nata) in=ioned int

7
e"; Locals ,fj Watch 1 | (=] F‘.egistersl =] Memary 1 |

Note Breakpoints are hit twice when interrupts are enabled. This happens because the breakpoint gets hit, but
before the line of code is actually executed an interrupt takes over and gets processed. When the interrupt has
completed, the processor returns to the original line of code. This causes the breakpoint to be hit again.

Disable the breakpoint in line 50.
Add another watch to the ADC_Sample_Average in line 54 of the main.c file.

Right-click in line 56, and select Run to Cursor.
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10. In the Watch Window, notice that all the values in the ADC_Samples array now have a value and that the
ADC_Sample_Average is the total of those values.

Name Value Address Type
E-# ADC Samples  [{2278, 2277 2277, 2277, 2377, 2278  |D0DDDODDD (XData) |unsigned int [1
@ ADC Sample_ | |OxOF 017 00000024 (XData)... char

B 5 v 1 [ETRR

11. Right-click in line 57, and select Run to Cursor.

Memary 1 |

12. In the Watch Window, notice that the ADC_Sample_Average is how the average.

Name Value Address Type
E-g# ADC Samples  [{2278. 2277, 2277, 2278, 2277, 2277... | 0D0OD00O (¥Data) |unsignad int [1
@ ADC Sample A . |0x000008E5 0DOD001E (XData unsigned lon

=

Z2l Locals | E5] wiatch 1 | == Registers |

i| Memory 1 |

For more information about the PSoC Creator Debugger, refer to various topics under the Using the Debugger
section of this Help.

Advanced

Library Component Project

By default, PSoC Creator provides a library of Components that are available for you to use in your designs. There
may be cases where you wish to create your own libraries. This tutorial covers the basic process for creating a
library by showing you how to create a 4-bit shifter. This is only an example intended to show you how to create
basic Components. For more detailed instructions about creating Components, refer to the Component Author
Guide.

Note If you prefer not to create a new project, you can open the completed code example for this tutorial, named
"LibraryComponent,” using the Find Code Example dialog. A link to the dialog is located on the PSoC Creator Start
page. Once open, select the Components tab in the Workspace Explorer to view the Component files.

Create a New Project:

The first step is to create the basic library project:

:
1. If there is currently an open project or workspace, select Close Workspace from the File menu.
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2. From the File menu, select New > Project or click to open the New Project wizard. Select the Library
option and click Next >.

3. In Name, type the name of your project, for example: "My1stLib."

4. In Location, type the path where you want the project to be saved, or click [...] and navigate to the appropriate
directory.

5. Click Finish.

PSoC Creator creates your project and adds files and folders to the Workspace Explorer with the Source tab
displayed by default. For more information, see Workspace Explorer.

Workspace Explarer (1 proj.. = & X

B

i} workspace Mul stLib' |

E_JJ Froject ‘MylstLib'

i3 Header Files
“A5 Source Files

I
[u]
3
a
5
=
o
(=]
2
3
5
5
5
feal
v 1]
2
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Add a Shifter Component:

The basic library item is a Component. In order to add a Component, you must first add a Symbol, since every
Component must have one and only one symbol:

1. Click on the Components tab of the Workspace Explorer.

Workspace Explarer (1 proj,.. » & X

2@

b

{2 Project Myl stLib

sjuauodwo] (@0.nos5

UoREUaLINI0g

synsey

2. Right-click on the project in the Workspace Explorer and select Add Component Item...

Warkspace Explorer * 1 X
B ‘Workspace Mylstlib' [1 Projects
_‘['J Project ‘hlutar ik

Add Cormponent Tkerm..,

j Irnport Component,.,

Update Components...

£ Build MylstLib
—  Clean Mylstlib
4 Clean and Build MylstlLib

53 Copy Ctrl+C

Rermowe From YWorkspace

Rename F2

Unload/Reload Project

Dependencies..,

Build Order...

Archive MWorkspace/Project...

Build Settings...

‘_=-, Properties...
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The Add Component Item dialog displays.

Add Component Ikem @
=1 Symbaol -
< Emphy Symbol Creates a blank symbal, =
| Syrmbol Wizard Creates a syrmbol using a wizard,
=l Implermentation
.ﬂ Schernatic Creates a blank schernatic,
.ﬂ Schernatic Macro Creates a blank Schernatic Macro
Creates a new file to addfconfigure UDB

5% UDE document elements

Component name:  shifter

hifter. cyzym
Both [Debug/Releaze]

byl =tLib

Create Mew '] I Cancel

3. Under Symbol, click the Symbol Wizard template file.

4. In Component name, type the name to be displayed for your Component, for example: "shifter.”

Note The symbol will inherit the Component name, and the name cannot contain spaces.

5. Click Create New.

PSoCE Cr eat or EDodwnent# 0811934 ERev *G 37



Getting Started a CYPRESS

> EMBEDDED IN TOMORROW™

The Symbol Creation Wizard displays.

Terminal name Type Symbol label

E] Title color:

6. Using the Terminal name and Type fields in the table, create two input terminals named Data_In and Clock,
respectively, and four digital output terminals named DO through D3.
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