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Configure 4/[ S ]

« Start a new project
* Place components

- Configure components *Topdesgn.cysch( )
« Connect components . .cydr( )
Develop

* Build hardware design and generate component APIs

* Write application code utilizing component APIs

e Compile, build and program

Debug (C )
e Perform in-circuit debug using the MiniProg3 and PSoC Creator

Reuse

« Capture working hardware/software designs as your own components
for future use
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= Configurabie Hardware/Software e mierrupt | =

=  Configuratée Dead-Band
= Multiple Configurabls Kill Modes
» Customized Configuration toc

General Description

The PWW component provides compare outputs 1o generate single or continuous fiming and
contiol signals in hardwane. The PW 6 designed 1o provede an easy melhoed of gensralng
compiex real ime events accuralely with minimal CPU intervention, The PYWM features may be
combined with ather anatog and digital compaonents 1o creghe custom peripnerats

The FW generates up 1o 2 left o right aligred PYWR cutputs or 1 center aligned or duat edged
PW owtput, The PYWM outputs are double buffered to awoid glitches due to duty oycle changes
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Open Data Sheet
WM
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Design-Wide Resource Manager (.cydwr
Clocks( )

Interru ptS( ) Workspace Explorer -~ 3 X
» Set priority and vector o

] Workspace Design01' [1 Projects)

. =1 2| Proj 'Design0]’ [CYBC38664]
DMA(Direct Memory Access )|~ %_’,“ﬁ;jde,‘;j;i" [ o

 Manage DMA channels ] deviceh

=143 Source Files

231no0%5

SyStem _f»“ i$;$1::ydwr %
» Debug, boot parameters, sleep 18] TopDesign.cysch %
mode API generation, etc. r '
cydwr |
Directives

* Over-ride placement defaults

Pins \_ (

* Map 1/O to physical pins and ports
* Over-ride default selections
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Priority may be changed

Defaults tc owest priority)
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DMA-

Priority may be changed
Defaults to 2 (0 & 1 can consume 100% of bang

.CY(
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Clocks are allocated to slots in the clock tree
8 digital, 4 analog
Clocks have software APIs
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Tree

I HTAL

Freq: |33 MHz ||
- Accuracy i
_ 0% |4 0% ||

[] Enable Fault Recovery
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2
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Step 2:

2

2.Empty PSoC5 Design

e Design| TC:llzher

4 I

EEmpty P50 3 Deszign Eﬁ?Erﬂpt{:.-' PSoz & Desien

|- P5SoC CGreator Installed Templates ‘

3.Name

Ea-reates a PaoC 5, 32 bit, dezign proy

MHame:

Location:

@ Advanced

Warkspace:

Waorkspace Mame:

Dewvice:
Sheet Template:

dpplication Tyvpe

|5\ LED 35

o PSoCHlab

lGreate Mew Workspace V|

S LED 35 |

| CYBOBE6A AXE-00 - (Default PSoCS Device)

A4 17" %837

|Nu:urma|

( )

PWM LED B 35
( )

C:¥PSoC5 Lab)

— 6.0K

7N
) ——

© Renji Mikami — 2012 PSoC 5/ 3 CUA Workshop

15



Device Selector

PSoC
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Catalog Folders
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DAC

Digital
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Logic
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\_

Datasheet access
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Steps.

Configure 'PWM'

PWM_1 e B
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PWM

[ B FE % :
Configure 'PWM’ F T Tl 7 7 |M
Mame: EIN] 4 I
" C comiede | navnced | s O
period | #1989 04192 0K |
iy [ !_ B —d FE % :
\ pwm | | Configure PWM = © i ~ i | T |
i)
Marme: Pt
Impl ior T Es : = Cunﬁgure/ Built4n | 1 b
tplementation: 0 Fixed Function i@ DB
Rezolution: @ #-Bit ) 16-Bit Enable Made: Hardware Only -
P/t Mode: | One Output | Fun Mode: | Gantinuous |
Perind: 255 2| [(Max | Qeriod = UNKNOWN SOUR Trigger Mods: [ None ~|

CMP Value 1 127 £

CMP Type 1@ |less 1r| . v|

| Dead Band:  [Disabled Configure
| Name PWM_l erminal ?n;nt Event
| *PWM Mode  One Output i
| | DataShest oo || e *Period 99
L _ *CMP Valuel 25

Advanced

*Enable Mode  Hardware Only

Apply
| | Cancel

© Renji Mikami — 2012 PSoC 5/ 3 CUA Workshop



.cysch

||_ Start Page b *TopDesign.cysch |

b
T
&
]
O
.
™
T = PWM 1
@& PWM
{enable
tct
pwmfs,

00 M
K
R
-

ClDCk_ 12@:_ H >CIUCk
z [0 1= —={reset interruptf=
8-bit (UDB)

© Renji Mikami — 2012 PSoC 5/ 3 CUA Workshop



Stepo.
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Step/.

=3 i
Clock 1 Configure ‘cy_clock' M
24\MHz —
MHame: Cilock,_1
" Configure Clock | Advanced | Builtin 1 F
Clock Type: @ Mew "1 Existing

Source: Chutok &
- ]
Specify: @ Frequency [ 512 Jl Hz v] ] |
L, m—— m—— ]

[¥] Tolerance: - 5% \5%

|
Summary !
API Generated: ‘ez »
Uses Clock Tree Resource: ‘Yes f
|
i
I
]
i
M
]
Data Sheet | [ ] 4 J | App ‘N Cance| ‘ 'l
\ )
l E = A - -

Configure 2, 100KHz
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Pin_1

Configure 'cy_pins'

Mame:
l :f'ﬁm]'lmmpangl’ﬂesetl’mltﬂ'nl 4 b
Mumber of Pins: 1 |}< A 3 +| I |
m Type | |General | Input | Output |
=B Pin_1.0 ~ Presieu:
[ Digital Inpu e
[l
[Z] HW CannacNeh = L]
[] Digital Cutput
[¥] HW Caohnection
[7] Dutput Enable
[7] Bidirectional
Data Shest | | oo || ey || Nesmest |
= \‘

B3

Configure

N\

2.Type
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Pin_1

= W
Configure 'cy_pins' l i &lﬁ

Configure

MHame: F;in_1
([ Pins | ) mepong | Reset | guitn | a»
Number of Pins: 1 |,‘/ T +| = |
i Pins].  Type| General| input | output |
=B Pin_1.0 Drive Mode Thitial State:
IS,tru:ung Drrive v| lLu:ul.n.l iy v|
; Minimum Supply Yaoltage
Data Sheet | App b \Sancel ‘
= N
N

2.General
Strong Drive
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PWM_1

PWM

tc
pwm/
pwm2

Dcloc

reset Kinterru pt

8-bit

— = ~5
Configurs "PWM’ l - I |M
Mame: [Pt 1]
_// Configure | Advancedﬂuﬂtﬂn 4 I
pariod | 255 04255 e
pwm ; i
Implementatigpe——Eses=Rnction @ UDE
Rezolutidh: @ 8-Bit 1 16-Bit
Pt Mode: | One Qutput i
[ Periodt  |255 B [Max | Peviod = 10 667
CMP Value 1: 127 =
GMP Type 1: [Les_s v\
Dead Band | Disabled N\ | 2
| |
L NS

Configure 2.Period/CMP
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BhagEddn daziB-inx RQ | .

3.

StartPage | “TopDesign,cysch | *main.c | device.h ' DesignOl.cydwr |

....... . Gl

\ ~dbx

fliaz MName Fin Lack.

Reader Files

|_t_xj deviceh
=1 Source Files
He] maine

2..cydwr

a0
74
78
77
76

F4{2]

IDACHI PO[7]
IDAC:HI PO[6]

Dpﬁu'on‘U[E]

e

.........

LR

VddioD el 5.0v

Cplimp-, DSM:Extvref PDE] | 74

nsay ,[ S]LISLIGTTIS

M= A i OO a7

1.Source

4.PO[S]
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File Edit View Debug Project Build Tools Window Help

ERLEET EETETS SERHE S LR s L
Ij :::::::
am e
*horkspace 'Lab 101 5-001' €1 Pr S| . WE— o -
E = M % 1 . E * 1 nt & _:. K
£+ P3| Project 'Desiend 1’ [CY8C : el S S
E{ETD Designcysch 4 *# A1l Rights Reserved
: By ¥ 5| * UNPUBLISHED, LICENSED SOFTWARE.
i DesignD1cydwr 6 -
FH G Meater ifes 7| * CONFIDENTIAL AND PROPRIETARY INFORMATION
i - n] deviceh 2i| * WHICH IS THE PROPERTY OF your company.
(=) Source Files g #
- |c] Imaine 10| *
f11 L
E 112 #include <device.h>
ks Pag
i E 13 3 "
T :14! void main()
1159 {
".:LELl- J# Place your imitialization/startup code here
=

-

.
.
.
....................................................................................................

1.Source
2.main.c
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Step9.

- FSETt Page |’/ *TopDesign.cysch * main.c

1

2 -

31| # Copyright YOUR COMEANY, THE ¥

4 * A11 Righta EReaerved

5 * DNPUBLISHED, LICENSED SOFTWAR

gi| . .

T # CONFIDENTIALAL AND PRCPRIETARY P - -

8 * WHICH IS5 THE PROPERTY OF your 1"-:' #11-1:111':1& {devlce 'h}
S 13}

10| = :

11; LR 14! wolid main/()

12} #include <device.h> N

A 155 { T .
4 v 16: . PWM 1 Start():
1'5i.'i'.'! /* Place your initialization 1'7 L r ................... o
1 B -

180 /* CY¥GlobalIntEnable; */ f* > 12; H

15 Eorl::) 19

2044 {

El[lj f* Place your applicatio E:IE .I."'H' [] EMND OF FILE #.-"r
22 - b

z3: L3 21
24 :
255 /% [] END OF FILE #/ 7
26

PWM 1 _Start();
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Tools Window Help

BRasda8 B & Build pesign01  Shift+F6 I Ja o W : venig . ARM G
- ) = ;
| Microsoft Sans Serif -1 «|=2| Clefin Design0l Ay~ L PO T e | g ooh @ gy 4
3

ean and Build Design0l “_i' Desoniis codue |f-51ijpage |

Workspace 'Lab1015-001" (1 Projt
E}{E Project "Desiend 1" [CYSC
-y TopDesien

ancel Build

aompile File tr+F6

[

°

2 & PWM 1
E E— PWM

N L

)

T

5

,f'a:unns_. ,

————enable
ek
pwmf— -

512 Hz

Clock_1 [

———={clock
EEEE— s e
8-bit (UDB)

|sj|nsay | sjuauo

Build
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(PWM)
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1.
(PSoC

Debug | Project Build Tools Window Help
Windows ¥ Debug
w= Program Ctrl+F5
#% Select Debug Target... b | D
% g N
@_WﬂrkSp‘?CB L.E'bm!—;‘E';c Debug without fregramming AlE+F5  |on coupa
E}-{E—E Project 'Desig Ee S
.8y TopDesien | 5k Attach to Rupfiing Target... ey
- point Fo
. IND ERO
point * | EROPERT
ks ri+Shirt+Fg
points
T Finocrloge wodevice.h>
13
i4: wvoid mainl|)
isgt
1€ ;%. PWM 1 Start():
171
igil i
13
20i@ /* [1 END OF FILE =/

Debug | Project iid Tools

Window Help
| Windows ¥ |Debug + ARM GCC 4.4
]‘ — | Show Current Line
F‘P Resume Execution 4 F3  lleysch 2 mainc 8] deviceh &

"

* Copyright YOUR COMP2
#1211 Rights Reserved

%) UHNPUBLISHED, LICENSE

£

Rebuild and Run \ Ctrl+5Shift+F5
Reset \ Ctrl+Alt+F5

| Step Into F11
F10

* CONFIDENTIAL AND PRC
* WHICH IS5 THE PROPERI

-

!

Toggle Breakpoint

Mew Breakpoint

include <device.h>
roid main()
PWM 1 Start():

}

3
S
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Step 13: :

1.File > Close Workspace

# aw LED 35 — P50 Greator 2.0

Eile: Edit Aiew Debug  Project [

o F NG .
w@rkgpaﬂe Exphﬂer‘ s ""' =

] Workspace 'SWLED 35 (1 Froj_ | '
= 2] Project "SW_LED_35'[CY | B!

W
| &' TopDesiencysch _E! |
D 5W_LED 35cydwr B —
=03 Header Files = I
: \n] deviceh _%
D) Source Files %
] mainc =3
S
&l
c

# SW LED 35 - P5o0C Creator

Eile | Edit \iew Debue Project
Hew 3
Cpen 3
fidd 3
Cloze Ctrl+F4
;-" Cloge Workspace. ﬂ

= i
Create Workzpace Bundle...
g Satup
=4 ¥ |4
Al Fri ;
Recent Files k
Fecent Projects 3
Exit

& PSoC Creator 2.0

File  Edit iem Debug  Project  Build  To
NS Hdd S % X

po | 0030 -
(T e
Workspace Explorer > EX " start Pay

am

O

-
| PSoC®

Recemt Pr
S WL

Create M
Open Ex:

/| sjusundwon | a3anog

Getting St
PSol Cr
Cluick St
Intro toF
Intro toF
PSol Cr
Help Tutc
Py First |

| synsay

Examples

Find Exan
M Kitz F

Product In

File>Open>Project/Workspace

/

Hr{IDRRRG | 3 SLLEDR “
LY 5 LED 35 cyden
R i
. etk
HREE wosw | [&D ]
THOMMAD: [ i Fies eyt
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Generate a Configuration

( )

* Design Elaboration
 Netlisting

 Verilog

* Logic Synthesis

e Technology Mapping
Analog Place and Route
Digital Packing

Digital Placement
Digital Routing
<...there’s more...>
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APl Generation (API )
Compilation

Configuration Generation
Configuration Verification

API:Application Program Interface

Development Files

Core Cypress Libraries (CyLib)
Registers, macros, types (cytypes)
Component addressing (cyfitter)

Workspace Explorer (1 project) » 3 X

_@ Workspace "Designdl’

b-e. *Project 'Design01’ [C\

=) Generated_Source
=3 PSoC3
=53 clock 1
- |€] closk_1e
[ clock_1h
=5 PWM_1
lg] PWM_1e
[n] PWM_1h
h] cydevice h
|n] cydevice_tmh
1 cydevicekeilinc
] cydevicekeil_tm
] CyDmac c
h] CyDmach
] cyfitter h
& cyfiter_cfgc
ﬂ cyfitter_cfgh
€] CyFlashc
h] CyFlashh
€] Cylibe
[h] Cylibh
_] cymem.a51
€] CySpc.c
ﬂ CySpch
h] eytypes b
€] cyutis.c
_] KeilStart.a51
h] projecth
|n] PSoC3_8051h
|} PSoC3_8051in
=-I5) Header Files
1] deviceh
=I5 Source Files
€] mainc
_‘P Design(1.cydwr
éfr TopDiesian cysch

snsay | sjuau
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Free Bundled compiler options
PSoC 3: Cypress-Edition Keil™ CA51 Compiler Kit
PSoC 5: GNU/CodeSourcery Sourcery G++™ Lite
No code size restrictions, not board-locked, no time limit
Fully integrated including full debugging support

Upgrade, more optimization/compiler-support
options
PSoC 3: Keil CA51™ Compiler Kit
PSoC 5: Keil RealView® Microcontroller Development Kit
Higher levels of optimization
Direct support from the compiler vendor

Upgrade Compiler Pricing
Set and managed by our 3rd party partner, Keil
Already own these compilers? No need to buy another license!
Keil CA51 Compiler Kit ~$2,000
Keil RealView MDK ~$3,000-5,000
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JTAG and SWD connection
 All devices support debug S
« MiniProg3 programmer / debugger —

Control execution with menus, buttons and key

Full set of debug windows |
) Insett Breakpaoint

 Locals, register, call stack, watch (4), memory (4) 'g Preak Here Once
« C source and assembler e
 Components

Run To Cursor

*‘ 1"
¥ old L B

Set Next Instruction

Set breakpoints in Source Editor

53 Copy Chrl41C
M ame W alue Address T... Radix
eriod | 0x0 000000F 4 [#Data it | [
L | pubBetopDail, |1 | Defaut ™= Select Al Chrl+a
@ duty x4 [ 000000FE [0 ata) it | Dsfault [
1 1 1 - 1 v
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Debugger Windows

# Debugging - PSoC Creator 1.0 [C:ACYDewvhellohello_sw.cydsnimain.c]

EBX

File Edit ‘iew Debug Project Buld Tools Window  Help
TR EHSSE | & 5@ ¢ . By~ . Debug - DPA0S1-Keil Generic e
=S @ .=k u m|ss sl
TopDesign.cysch & main.c & >4k X
e — =
igi // =software delay =
S1=] S
20¢ woid delay(uintd d)
214
L) unsigned int i:
P 23t | if{ d s 0
z4h {
25 while| d-— }
26 {
27 for{ i=0; i < S000; i++ )
280 {
291 i
3061 ¥
31il }
32 i
33
34
35! woid maint)
36194
37
= for(::)
39 {
40 CY SET REGE(dPort 1 DR, (CY GET REGS(dPort 1 PS) * dPort 1  led MASK)):
41 delay(20)
42 - 1
43iL %
44
455 /* [] END OF FILE */
46 =
bl
1
Registers v 0 X [ Call Stack A X
| 040580 RO = w3z Rl o= 008  R2 = 000 R3 = 000 A | Level | Function File Line | Address
R4 = 0:07 RS = 042  RE = 001 R7 = 014 ACC = 014 -0 _delay] main.c 23 000005BD (Code)
B - 04SP = mA1 PSwW = 004 SPX = 000 BFR = 0400 R L 21| O0008GER bode]
BF = 0=00 C_¥BP= 0:0000 GPRIOO= 0=00 DFLO = 0xCC CPHO = 0=01
DPLT = 0«10 DPH1 = =51 DPS = 0+00 GPIRDO= 001 GPIOO_SEL=  0x00 =
GPIOT = 0«00 GPIRD1= 0x03 D0 = 0+00 DPK1 = 0«00 GRI02= 000
GPIRD2= 0x00 GPIOZ_SEL=  0x00 P2 = 000 CPUCLK_DIV= 000 GPIO1_SEL=  0x00
10 00 coinD L0000 ol ] ] e IaMnlnl fnd o] o e B ol LLO Loind LLa b
:efﬂ Lbr.a]s | (=] Registers Oubput |32 Call Skack |
Debugging - Halted Ln23 Coll INS OErors OWarnings 3 Motes
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LED
(0.2

File>Close Workspace
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(Pin_1)

(Pin_2)
LED
Pin_.1 PO[4] Pin_2  PWM
PO[5]

(Logic High 17
File>Close Workspace
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Pin.2 PWM
PO[5]

PWM 1
PWM
enable

(Logic High ‘1)
o R T
pwm}-

Clock_1[J}—{>clock Pin_l PO[4]

0P —reset interrupt}-,
8-bit (UDB)

[DigitaI>Logic > Logic High ‘1’]

Port and Pins > Digital Output Pin
(+1)
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Pin_1/ 2

7
Configurs ‘cy_clock ] 2 5 O H Z
V4

Clock_ 1|

a

——ow| Pin_1 I : '

Pin_1/Pin_2 General

[ Strong DrlveT

,/

Hame: Clock 1]
_// Configure Clock ]'dhdvanced | Builtdn |

q b

Clock Type: @ Mew

7 Existing
Source: <Auta? =
Specify: @) Frequency Hz
[7] Tolerance: - 5% | 5-% |
Summary

API Generated: “es
Uses CGlock Tree Besource: ‘ez

P|n 1/P|n ZGeneralF

4b

Q ber of Pins: 1 | XH+ &5 § |
1 Ty J General nput | '-Output |
Devee b Initial State:
IS_tro_ng_ Drive - ]] lLow {0 7]

Minimum Supply Voltage

/'nf
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Pin_1/Pin_2

Configurs 'cy_pins'

Mame: Pin 2

Pin_2 Type

 Fins | heping | Reset | Bt |

E-EEAEE

q b

7 Type | }ﬁeneral-i “Input | Output |
~[ Pin_2_LED2 ] Analoe Previer:
{> -ﬂ|4]| Pln_1 [ Digital gt F—IX]
[¥] Dieital Output Eg
|¥] HW Connection
3

Pin_1 Type

Mame: Fin 1

[7] Bidirectianal
- )

|
4k L

| Analog

[ Digital Input

Pres ig:

i s - Pin_2 PWM
| [ [¥] Digital Output ]

I
|| HW Cannectian

[7] Qutput Enable P O [5]

[] Bidirectianal

=

| (Logic High ‘1)
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1. Source

_

i
- ],.WtMmawLwcydn|T@wm| v 4 b X
N! = fAliaz  Mame Fin Lock
< {4 & o
o o = ( | ‘_] =
"é' LED | Pin 1| PO[4] |_|
g LED2 | pin_2| PO[S | I
(2 2 o |z|le in 2 po1s)
2147 Header Files .
Lo ] deviceh 2 N B B BT
H&ﬂ Source Files § E E EI::_ E E?!_
“olg] maing = = = ; i
ZHCT) Generated_Source = L £
=¥ @ Qf g E L
£ PSaC? E 2/ < < =
E}{fj] Clock 1 Ll o &5
6] Glock_1e
- i.[R] Clock_th

3.Pin

4.PIn
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File Edit View Debug Project Build Tools Window Help

ERLEET EETETS SERHE S LR s L
Ij :::::::
am e
*horkspace 'Lab 101 5-001' €1 Pr S| . WE— o -
E = M % 1 . E * 1 nt & _:. K
£+ P3| Project 'Desiend 1’ [CY8C : el S S
E{ETD Designcysch 4 *# A1l Rights Reserved
: By ¥ 5| * UNPUBLISHED, LICENSED SOFTWARE.
i DesignD1cydwr 6 -
FH G Meater ifes 7| * CONFIDENTIAL AND PROPRIETARY INFORMATION
i - n] deviceh 2i| * WHICH IS THE PROPERTY OF your company.
(=) Source Files g #
- |c] Imaine 10| *
f11 L
E 112 #include <device.h>
ks Pag
i E 13 3 "
T :14! void main()
1159 {
".:LELl- J# Place your imitialization/startup code here
=

-

.
.
.
....................................................................................................

1.Source
2.main.c
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- ’SﬁrtPagei/F*ﬁxfmdgmcm:h ¥ main.c

1

* Copyright YOUR COMPANY, THE ¥
* A11 Righta EReaerved
* ONPUBLISHED, LICEMSED SOFINAR

* CONFIDENTTIAT AND PROPRIETARY
* WHICH I5 THE PROPERTY OF your

i TR ¥ v N N [N Y o o Y - % N %
*

|
|

-!ﬁ,

$include <dewvice.h>

(o8]

e
Ll

14{ woid main()

155 {

16 PWM 1 Start(): /
17

18 }

19

20[E /* [] END OF FILE */

21

33
34
35
36
37
38
35
40
41
42
43
44
45
46
47
48
45
20
21
22
23
54
55
56
57

f=]
(=

28
ad
6l
B2
63
64

vold delay(uintg d)

=K
unsigned int i;
if{d >0 )
= i
while( d-- }
= i
for({ i=0; i < 8000; i++ )
= {
- ]
- }
- }
-}
vold main{()
=
=] PWM 1 Start(); /* Default PWM name */
foxri(s:)
E i
if( CyPin= EReadPin( Fin 1 LED })
= i
CyPins ClearPin( Pin 1 LED )
o }
else
E {
CyFins SetPin( Fin 1 LED ):
- }
delay (20) :
o }
-}
E4*% [] END OF FILE */
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Pin_1

Pin_2
PO[5]

2.main.c
3.

File>Close Workspace
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PWM

(Logic High ‘1)
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Lab PWM_LED_35

LED
Logic Low -0 7

ES1,
PSoC Creater 1.0SP2 /2.0
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Memo

URL

http://mikamir.web.fc2.com/?/?.htm
?

142-0042 2-17-8

( )

Renji Mikami@nifty.com

http://homepage3.nifty.com/western/mikamiconsult.htm
080-5422-2503(au)
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