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e 3HamoMmcTtBeo 3 PSoC 3/5

e OCHOBHI MOXJ/TINBOCTI
MIKPOKOHTpO/1epa

e J[HCTpyMeHTasIbHiI 3acobun po3pobKu
PSoC 3/5 Development kit

e [IporpamMHi 3acobun po3pobku
Creator 3.0




IIlo Take PSoC 3/5?

PSoC 3/5 = IIporpamoBana
CUCTEeMAa HAa KPUCTAJI J1J1
peaJizanii BOy10BYBaHHUX
CHCTEeM HM3bKOI BAPTOCTI 3
MIiHIMAJIbHOK KUIBKICTIO
30BHIIIHIX KOMIIOHEHT




PSoC 3/5 BKJIDUAE B cebe
MOXXJIMBICTb O06pO6GKM aHanoroBumx,
umndpposux 1 3MILLAHUX CUrHaniB, a
TAaKOX MOXJ/IUBICTb (POpPMYBaHHSA
aHaNoroBux 1 UUMPPOBUX CUCHANIB,
OXOIMJ1IO04Y N LLUMPOKUN CreKTp
npuKaagHux sagavd




II1o Bcepeauni PSoC 3/5 ?

* Ocob0mmuBocTti PSoC 3/5:
* Pekon(dirypoByBaHi Ana10206i Mooyi:

 BoymoBani AIIIl 1 IIAII, anamoroBi GiasTpu
PI3HUX THUIIB, M1JCUIIOBAYl AHAJIOTOBUX CHUTHAJIB,
KOMIIApaTOpH, aHAJIOTOB1 MOIYJIATOPH 1 T. .

» PexondirypoByBan1 L{ugposi mooyii:
* BOynoBaHi Taiimepu, muuiabHukd, PWM, UART,
SPI, IrDA, I2C 1 1. 1.

e Flash Bim 4KB po 32KB jgms 30epiraHsHs
IporpamMmu

* SRAM ot 256B no 2KB 151 30epiranas gaHux

 [Ipouecopue s0po - MK8051, CISC, 4MIPS




AHAJIOroBI MOaYJIl

DuIbTPH

* 2-4 noaOCHI PIIBLTPU HA KOMYTOBAHUX KOHJAECHCATOPAX HU3BKHUX

4acToT, CMYI'OBI, 32ar0OpPOI>KyBaJIbHi, BEPXHIX 4aCTOT

IMigcnaroBaui

e [lizcuiroBay i3 nporpaMmoBaHuM KoedimieHTOM MiACHIEHHS

e [HCTpyMeHTAJIbHI MiICHIIOBAY]

e [uBepTyIOUi MigACHIIOBAYi
IIporpamoBaHi koMmaparopu

* Kommaparop i3 nporpamMmoBaHuM MOPOroM CIPANIOBAHHS

e Tpurep LIMmiaTa i3 nporpaMoBaHUM MOPOrOM CIIPANOBAHHS
DTMF reneparop i neTrekrop
A/Il IlepeTrBOproBaui

* [TocTimOBHOIO HAOJIHKEHHS

e Curma-neapta 8-14 0iT

* HakorutroBansuui 8-14 0iT
LI/A IleperBoproBaui

* 6, 8, u 9-0iTHi LIAII

* 6 u 8-0iTHI mepemHoxyr0ui LIAII




IHudposi moay.Ji

8, 16, 24, 32-0iTHI TaliMepH
8, 16, 24, 32-0iTHi JiYMJIbHUKHU iMITYJIbCIB
8, 16-0iTHi IHIIM
8, 16-0iTHi Dead Band I'eneparopu
*(reHepamist 2-0 (pa3HUX CUTHAJIB VIS YIPABJIIHHA
CUJIOBUMM KJIIOYaMM)
I'eneparopu ncesao-BunaakoBux curiajiBp (PRS)
I'eneparopu nudposux KOHTpoJbHUX cyM (CRC)

I’C maiicTep/migermii

SPI maicTpu/miaierii
IHoBHoaymiaexkcHi UART

IrDA npuiimMaui Ta nepeaaBavi



Orasaa cimeuctB PSoC

CY8C29xxx
12 anajioroBux,
16 uudgpoBux

6 aHaJI0TrOBHX,

4 mudposux 32K FLASH,
16K FLASH, 1K 2K SRAM
SRAM 24-64 1/0

50 1/0

o)
-
@)
E CYS8C24xxxA
6 aHAJIOrOBHX,

ol
= 4 uugposux
< : ; 4K FLASH,
= 2 ananorosux (E 256 SRAM BHCOKOBOJIbTHHX
9 THITY), 6-24 0J10KH
= 4 uupoBux 2 ananoroBux (E
“ 8K FLASH, 512 THILY),
am SRAM 4 uudpoBux
E 12-28 1/0 A

2 aHAJIOrOBHX ( 4K FL ASH 256

THITY), SRAM
4 nudposux
4K FLASH, 256
SRAM
6-16 1/0
0.75% 1.25% 3.25% Lina




’K\

fcreress PSOC He micTtaTh Pb ¢

Bcei kpucraau cimeiictea PSoC He mictats Pb
nounHaruu 3 2005 poky!

* Homepu enneMeHTIB, 5Kl HE MICTATH Pb mepen
TEMIIEPaTypPHUM KOJAOM MarTh MITKY ‘X’

* Hampuknan:
CtangapTHum Homep enemeHTa = CY8C27443-24PI

Homep enemenma, r

AKU He micmumo Pb
= CY8C27443-24PXI

He conepxut
\ ¢cBuHIa

»




3acodu po3podOKu

 InTerpoBane cepeaoBuilie pO3poOOHUKA
PSoC Creator

* OUiHIOBAJIBHI IJIATH
e [Iporpamaropmu
* AlaparHi eMyJATOPHU




ii BizyasbHi 3aco0u po3pooku

# CYPRESS

PSoC Creator — 1e:
e IHTYITUBHMI iHTEepdenc
e [Ipocrora 3’¢qHaHDb
e [lonTpyuMKa ITHHAMIYHOI peKOH(Irypaii
mpouecopa




OnTumanbHi oonacrTi

3actocyBaHHAA MK PSoC

OnTumanbHumu gnsa PSoC aBnsaroTbLCA
3agadvi, Konm HeobOxiaHa obpobka
aHanoroBux curHaniB Ha anapaTtHOMY PIiBHI
(nigcuneHHn, dinsTpauia, AM/FM
MoAaynsauia, aeMmoaynsuif) i3 HaCTyNHUM
nepeTrBopeHHAM B undpoBy chopmy B
cmy3i aHanoroeux curHanie go 100 kl'u.

Burpaw nonsirac B nepeHocCi 30BHILUHIX
ANCKPEeTHUX KOMMOHEHTIB Y cepeanHy
npouecopa.
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Recent Projects
B3] Helloworld_Blinky01.cywrk
Pa| CapSense_CSD_Design01...
Ed] CapSense_CSD_Design01...
Pa] CharLCD_CustomFont01.c...
Ed] CharLCD_CustomFont01.c...

Create New Project...
Open Existing Project...

Getting Started
PSolC Creator Start Page
Quick Start Guide
Intro to PSoC
Intro to PSoC Creator
PSoC Creator Training
Help Tutorials
Getting Started With PSoC 3
Getting Started With PSoC 5
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PSoC Creator News and Information

Happy Lunar New Year!
Posted on 02/11/2013

m

Gong Xi Fa Cai! As many of my friends and colleagues are
celebrating the New Year and welcoming in the year of the water
snake, | wanted to take a minute and wish you all well. May the New
Year bring each of you prosperity, good luck and a new PSoC design.

Read More

Tips + Tricks: Menu Customization ep
% A Debug
Posted on 01/24/2013

.
7y EEw AL
'

Did you know you can create a customized menu in PSoC® Creator?

Examples and Kits Right click in a blank area of the top menu and select customize from the g
Find Example Project... 4 Ll >
L NoKit Packages Installed <% >
Output -+ o X
Show output from:  All - =K

Log file for this session is located at: C:\.‘Docu.ments and Settings\.‘kdmin.MICROSOF—'?DDQ’?Z\‘Local Se

LI >

0 Errors 0MWarnings O MNotes
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_/Designl Other

Empty Templates

Empty PSoC 3 Design
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PSoC 3 Starter Designs

ADC_DMa_VDAC

71 ] o]

DelSig_I2CS

Hw Fan Control with Alert

PSoC 5 Starter Designs

ADC_DMa_VDAC

I{&i

Name: Lab_1

Location: D:APSoC_d

+  Advanced

.‘Creates a PSOC 3. 8 bit, design project.

o7 o)

1]

Empty PSoC 5 Design

DelSig_16Channel

DelSig_SPIM

DelSig_I2CM

o7 o

|2

Empty PSoC 5LP Design
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File Edit Wiew Debug Project Build Tools
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wWorkspace Explorer
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[ De.. File
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wWindow
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v/-Design I Other

Empty Templates

D Empty PSoC 3 Desig

PSoC 3 Starter Designs

iDE | ADC_DMa_VDAC

fb_lfl | DelSig_l2CS

fDEI I Hw/ Fan Control with Alert

PSoC 5 Starter Designs

”Crerates a“PSoC 3. 8 bit. design project.

MName:

Location:

iDE: ADC_DMA_VDAC

| —

Lab_1
D:\PSoC_3

+  Advanced

] I Empty PSoC 5 Design

;Dal DelSig_16Channel

PE" DelSig_SPIM

iDE: | DelSig_|2CH

‘ | Empty PSoC 5LP Design
;Dal DelSig_|2CH

§D'E| | Filter_ADC_VDAC
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Custom Window

File Edit View Debug Project

YRR B R NN

Workspace Explorer
B3] wWorkspace 'Lab_1' (1 Projects] l‘\
= P3| Project Lab_1*[CY8C3866. |

&' TopDesign.cysch 5
P Lab_1.cydwr i
=11 Header Files o
\h] device.h _%

=112 Source Files %
€] main.c =

o
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x

=

=]
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De.. File Error L
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Build Tools Window Help
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T b @8 DAC
= 8¢ Manual Routing 3
(@] Mixer [v1.91] 3
[®| Sample/Track and Holc
[®] vRef [v1.60]
I8¢ CapSense
I8¢ Communications
8% Digital
43¢ Display
B Corocter oo 11 70)
|2} Graphic LCD 8-bit Parall
|2} Graphic LCD 16-bit Parz
|¢| Graphic LCD Controller |
|2} Graphic LCD Controller |
[#| Graphic LCD Parallel Int
[®]| ResistiveTouch [+1. 10]
< it
= Component Preview
~._Page 1 I 4 b Inst N
Character LCD
Output v X

Show output from:  All
Log file for this
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session is located at:
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C:\Documents and Sett ings\‘Admin

Datasheet

Character LCD Component
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Character LCD

File Edit View Debug Project
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g A

B3] Workspace 'Lab_1' (1 Projects]
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Digital
5 Display
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Show output from:  all
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Log file for this session is located at: C:\.kDocu.ments and Sett,ings"q.‘ﬁ.dmin
< " > N
< (1] S [ « [l >
Ready {X=397,Y=261}

Component Preview

Inst N
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File Edit View Debug Project Build

Workspace Explorer {1 project) « R x

B3] Workspace 'Lab_1' (1 Projects]

A

N

= 5] Project ‘Lab_1"[CY8C3866 '
ﬂ TopDesign.cysch
_‘19 Lab_1.cydwr
=+ Header Files
\h] device.h
=1 Solree Files
€] main.c
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Name: LCD_Chad

" General | Buit-in

Parameters

LCD Custom Character Set
& None

O Vertical Bargraph
O Horizontal Bargraph
O User Defined

Include ASCI to Number
Conwversion Routines

™

Datasheet

oK

Apply

Cancel
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Ql Cypress Component Catalog -
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b-@g ADC
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g Analog MUX
] Comparator [+1.90]
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8¢ Manual Routing 3
[©] Mixer [+1.91] 2
[#| Sample/Track and Holc
] VRef [+1.60]
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[ Digital
43¢ Display
[©] Character LCD [+1.70]
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Main.c

File Edit View Debug Project Build Tools Window Help
éﬂj]l—]-‘j\ﬁ-& *‘t—’~_:>< = A Y Debug i
; .(2 ‘—‘ " Y 3¢ \j} w &
Workspace Explorer (1 project)  ~ & x Start Page *TopDesign.cysch ml 4P X
33 S —
B3] Workspace 'Lab_1' (1 Projects] '\_ 2 2
D_j Project 'Lab_1"'[CY8C3866. m\ 3 * Copyright YOUR COMPANY, THE YEAR
g TopDesign.cysch _g! 4 * A1l Rights Reserved
j9 Lab_1.cydwr = 5 * UNPUBLISHED, LICENSED SOFTWARE.
=i Header Files 2 E :
ﬂ deviceh g -. CONFIDENTIAL AND PROPRIETARY INFORMATION
g x b= 8 * WHICH IS THE PROPERTY OF wyour company.
=R ] Source_ Files (8‘, 5 =
vaain'c a" 10 * ========================================
2 11i L &7
gr 1z! #include <device.h>
=
-a ﬁ wvolid maini()
i
53 ¢
E 16 /* Place your initialization/startup code here (e.g. MyInst Starti)) */
= 17
18 /* CyGlobalIntEnable; */ /* Uncomment this line to enable global interrupts. */
19 fori::)
20 {
2k /* Place your application code here. */
22 ¥
23 ¥
24
]| 25D /% [] END OF FILE */
26
De.. File Error L
L]« [T >
Output -~ o X
Show output from: Al - =K
Log file for this session is located at: C:‘-.»Docu.ments and Settings‘q.»ﬁ.dmin.MICROSOF—'?DDQ'?Z\\Local Se
< " > PEN
< il S | i >

Ln1 Coll INS OErrors 0 Motes
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PSOC Creator

File Edit View Debug Project Build Tools Window Help
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=113 Header Files 24
\h] device.h 2 0 -
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= = o 3 | oy
=2 Source- Files = o s
€] main.c = &= -
S &R =
= -
@ g:‘ 5y
= a3 N
o
s_e_ vt -
= = CYSCIBEEAXI-040 =
™ -
- | 7:7 :: 100-TQFP :.
b o =
== =], ¥
| = ey
= 1 pina
it -
£ o |v
IrcEErppefEany  FEREFFFETD
ETR SIAFGPR I F | RSP |
Notic X LCD_Char_LCDPort_5 - Digital -
> = | LCD_Char_LCDPort_5 - Digital
[ oErrors | [ 9\ 0 warnings| [ LCD_Char_LCDPort_4 - Digital ~
De.. File Error L : ‘ — . :
&# Pins | \\ analog | () Clocks | % Interrupts | &g DMA | % System | | Directives | & Flash Security | ar
| Output - 2 x
Show output from:  all - =K
Log file for this session is located at: C:\Documents and Settings) Admin.MICROSOF-7D0472%Local Se
< n > o
1 » |~ |« 1l >

Ready 0 Errors 0 Warnings
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File Edit View Debug Project Tools Window Help

BN H @SR X 6@ X . _ [~ . :Debug - .
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Workspace Explorer v ax Start Page TopDesign.cysch ~~ main.c I Lab_1.cydwr 4P X
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B3] Workspace 'Lab_1'[1 Projects] # I‘\ 2 *
- ™~ :
BE *Project 'Lab_1'[CYS8C3 @ 3 * Copyright YOUR COMPANY, THE YEAR
] g TopDesign.cysch _g! 4 * 411 Rights Reserved
?iLah_].cyder = 5 ) UNPUBLISHED, LICENSED SOFTWARE.
=+ Header Files 2 o k
ﬂ deviceh g 7 * CONFIDENTIAL AND PROPRIETARY INFORMATION
g s 3= 8 * WHICH IS THE PROPERTY OF wyour company.
=11 Source Files 3 o =
Q main.c a" 10 * mE==——=——————————————==—=—=================x=
=9 Generated_Source : 11 *7
(= o
EHD PSoC3 & 12! #include <device.h>
=D cy_boot |5 13
=@
soM] CyBoothsmk | @ 14 wvoid main()
€] CyDmac.c ; 53 ¢
|n] CyDmac.h E 16 /* Place your initialization/startup code here (e.g. MyInst Starti)) */
€] CyFlash.c E_r 17
|n] CyFlash.h 18 /% CyGlobalIntEnable; */ /* Uncomment this line to enable global interrupts. */
€] Cylib.c 19 for(::)
|n] Cylib.h 20 {
Mj cymem.a51 21 /* Place your application code here. */
|h] cypins.h i H
~ = 23 H
tice " 24
||Qor-:rrors| LDWamingle 253 /* []1 END OF FILE */
26
De.. File Error L
_l < " >
Output -~ o X
Show output from:  All - =K
SRAM used: 93 of 8192 bytes (1.1%). -
——————————————— Build Succeeded: 02/14/2013 19:39:40 ———————————————
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< i > V

Ready Lnl1 Coll INS OErrors 0Warnings 0O MNotes
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0] Cylib.h g nclude ASCHl to Number |2 Graphic LCD 8-bit Parall
sem] cymem. a5 Conversion Routines Custorn 7 b Graphic LCD 16-bit Parz
: || Graphic LCD Controller |
h] cypins.h .
|2} Graphic LCD Controller |
: [#] Graphic LCD Parallel Int
5 - — Datasheet 0K Appl C | ]| ResistiveTouch [v1. 10]
3\, 0 Warnings l I:‘ atashee PPy ance | P =
| De.. File ErrorLJ :\ < Component Preview
| ~_Page 1 | 4 pb Inst N
Output . Character LCD
Show output from:  all > =K
Verify Checksum. .. = Datasheet

Device 'PSoC 3 CYS8C38664AX*-040' was successfully prograrmmned at 027147201
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= Header Files
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=9 Generated_Source
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Start Page TopDesign.cysch ~ CharLCD_Cust.. FontO1.cydwr, “main.c | 4P X

1 /txxx1:tx-.'extx1rxfrxx~sxxx1:wfr-.'exxx1rxfrx7:~sx-sx1:xfr-.'rxxx1rxxxxsxxx1:wx-sxtxfrxxﬁxsxzxxwx-sxtxzxxﬁ —A-—l

2 * File Name: main.c

3 *

4 ®rNersdons 250

s * =

6 * Description:

7 * The exawmple project displays " CYPRESS" in a custom font on 2X16 LCD

8 * available with CYSCKIT-001.

Q *

10 i o o o o o o o o o o o e o o o e o o i o o o o o o o o o o o o o o o o o

1% * Copyright 2012, Cypress Semiconductor Corporation. All rights reserved.

12 * This software is owned by Cypress Semiconductor Corporation and is protected

13 * by and subject to worldwide patent and copyright laws and treaties.

14 * Therefore, you may use this software only as provided in the license agreement

) * accompanying the software package from which you obtained this software.

16 * CYPRESS AND ITS SUPPLIERS MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,

157 * WITH REGARD TO THIS SOFTWARE, INCLUDING, BUT NOT LIMITED TO, NONINFRINGEMENT,

18 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

19 x-.-.-x1rx-.rxx-.-.-x-r:x-.rxfrxx-.-.-x1rx-.'rxx-.-.-x-f:x-.'rxfrf:x-.-.-x-.rxxtx-.-:x-r.-x-.rxfrf:x-.-.-x-.rxxtxtxtxxxfrxxtxwx*xxf;xtx*x*f

20

21! #include <device.h>

22

253 extern uint8 const CYCODE LCD_ custowmFonts[]:

24

25 .‘."‘.‘.“.‘.‘.‘."ﬁ‘.‘."ﬁ‘.‘."&ﬁ‘f."ﬁ".‘.‘ﬁ‘.‘."&.‘.“.‘.“.‘.‘.‘."ﬁ‘.‘."ﬁ‘.‘."ﬂ‘ﬁ‘f."ﬁ".‘.‘ﬁ‘.‘."&.‘.“.‘.“.‘.‘.‘."ﬁ‘.‘."ﬁ‘.‘."ﬂ‘ﬁ‘f."ﬁ".‘.‘ﬁ‘.‘."ﬁ.‘.“.‘.“.‘.‘.‘.‘ﬁ‘.‘."ﬁ‘.‘.‘ﬁﬁttﬁﬁﬁﬁﬁt‘:ﬁﬁﬁﬁﬁﬁﬁttﬁﬁﬁﬁ

26 * Function Name: main

27 e o o o o i o o o o i e o i e o o o i e o i o o e o o o o e e o o i o o o o e o o e e e o o e o o i o o o v
L]« [ >
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= Header Files
\h] device.h
=12 Source Files
€] main.c
=9 Generated_Source
= PSoC3
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CyFlash.c

CyFlash.h

CylLib.c
CyLib.h
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'\ 26i| * Function Name: main
‘\4, 2'? o o o i o o o o o o o o e e i o e i i o o e e o e e e e o o e e o o i e e e o e o e e e e e o e i o o e e e o o o i o o
wn
_g! 258 *
= 29 * Swaoary:
30 * The main prograun does the following
§ 31 & 1.. Inicigliaes the  LCIx
3= 3z L 2. Load the custom fonts.
§ 33 ) 3. Puts "CYPRESS" in custom available font on the row 0 of the LCD.
w 34 * 4+ APrints - ToPerform™ in- -normal: font: on-the row d: of - the - LED:
3 * =
= 35
Er 36i| * Parameters:
== g 37| * None.
& 38i| *
2 39| * Return:
E 40 * ‘None.
= 41| =
42 xwx-.rxfrwxxx-sx-sxxf:xwx-sxfrwxxx-sx-sxfrf:xwx-sxxwx-sx-sx-sxfrxxwx-sxxwx-sxxx-sxxf:xwxwxxwxxxwxwxz_{
43 wvoid maini()
44 {
45 uint8 pos = 1lu;
46 uint8 row = 0u;
435 LCD_Starti):
49 LCD_LoadCustowFonts (LCD_customFonts) ; %
__l 4 S " ¥
QOutput -~ 3 Xx
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=119 Source Files 3 B
G 5 —o
Q main.c w 59 LCD_Positionirow, pos):
EHO Generated_Source 2 60 LCD_PutChar (LCD_CUSTOM 2) ;
=M PSoC3 i 61 pos += 1u:
=9 cy_boot = 9’:}. 62
=S 62
oM CyBoothsmk | & 63 LCD_Position{row, pos):
Q CyDmac.c ; 64 LCD_PutChar (LCD_CUSTOM_3) ;
|h] CyDmac.h & 65 pos += 1u;
€] CyFlash.c = 66
|n] CyFlash.h 67 LCD_Position(row, pos):
] Culib.c 68 LCD_PutChar (LCD_CUSTOM_4) ; 3
|n] Cylib.h 69 pos += 1lu;
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ﬂ cypins.h 74 LCD_Position(row, pos):
TR 72 LCD_PutChar (LCD_CUSTOM_5) ;
Notice y 73 pos += 1lu;
]|QDErrors] i\,OWarnings] I:‘ s
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De.|fle Eror I 76 LCD_PutChar (LCD_CUSTOM_6) ; |
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