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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 ?

Ocooausocti PSoC 3/5:

* Pekon(dirypoByBaHi AHan0208i MoOyii:

 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




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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Figure 1-1. Simplified Block Diagram
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NMpumHumn paii padoro AUN paewo 6inblw CKAAAHUWU, HIK Y
iIHwnx Tunis ALIM.

Moro cytb B TOMYy, WO BXiAHAa Hafnpyra NOPIiBHIOETbCA 3i
3HAYEeHHSAM Hanpyrm, HAKONM4YeHUM IHTerpaTopom.

Ha Bxia iHTerpatopa noaaroTbCHA iMNYJIbCUM NMO3UTUBHOI 4YM
BiA'EMHOI nNOJIAPHOCTI, B 3aJZIe)XHOCTI BiA pe3ynbTaTty
NOPiBHAHHA.

TakuMm uumHOM, aaHmn ALl npeacraBns€e cobor npocrty
CNnigKylo4Yy CUCTeMy: Hanpyra Ha Buxoali IHTerpartopa
«BiACcnigKoBYye€>» BXiAHY Hanpyry (puc. ).

Pe3synbTaToOM pOo60THM AaHOI CXEeMM AABJISETbCHA NOTIK HYJIB Ta
OAMHMLUDb Ha BUXOAI KOMMNapaTopa, AKMM NOTIM NPONYCKAaETbCA
yepe3s uundpposmmn ®HY, B pesynbrtaTti nonyvyaerbca N-6iTHMM
pe3sy/bTarT.

®HY Ha puc. 06'€egHaHMM 3 «A4eLuMMaTOpPOM>, MPUCTPOEM,
AAKMMW TMOHMIKYE YaCTOTy CiiayBaHHA BianikiB WAAXOM iX
«NpopPIiAX>XYBaHHSA ».




Delta Sigma Analog

=B/ Creatss Digital Converter (ADC_DelSig)

Delta Sigma Modulator

Inout : Decimalor = Resul

Input
Buffer DAC

ADC _DelSig Block Diagram




; Delta Sigma Analog
=7 CyPREEs Digital Converter (ADC_DelSig)

DIGITAL

FILTER
AND
DECIMATOR

LATCHED § \

COMPARATOR E
{(1-BIT ADC) ;

/0} " 1-BIT,

\ 1-BIT DATA | Kfg
1-BIT T STREAM ,

DAC

~Vger

SIGMA-DELTA MODULATOR
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CTpyKTypHa cxeMa curMma-genbta ALI.




; Delta Sigma Analog
=7 CyPREEs Digital Converter (ADC_DelSig)

/ \
SLOPE OVERLOAD

Curma-penbta AU sk cnigkyro4ya cucrema




= Delta Sigma Analog

%}.’CYPRE@ Digital Converter (ADC_DelSiqg)

1.When processing audio information, the
ADC_DelSig is used in a continuous operation
mode.

2.When used for scanning multiple sensors, the
ADC_DelSig is used in one of the multisample
modes.

3.When used for single-point high-resolution
measurements, the ADC_DelSig is used in
single-sample mode.

4.Delta-sigma converters are good for both
high-speed medium-resolution (8 to 16 bits)
applications, and low-speed high-resolution (16
to 20 bits) applications. The sample rate can be
adjusted between 10 and 384000 samples per

second, depending on mode and resolution.
| = T




Delta Sigma Analog

=/ Creris Digital Converter (ADC_DelSig)

ADC_DelSi
ADC_DelSig
AnVref

PEAT

SOC
aclk e0Ct-

16-bit

It can produce 16-bit.




— Delta Sigma Analo
=3 % J

—7# CYPRE®® Digital Converter (ADC_DelSig)

When used for single-point high-resolution
measurements, the ADC_DelSig is used In
single-sample mode.

Delta-sigma converters are good for both
high-speed medium-resolution (8 to 16 bits)
applications.

The sample rate can be adjusted between 2000
and 38400 samples per second, depending on
mode and resolution.




ADC+LCD

This example project shows how you can
use PSoC to transfer data from one
peripheral (ADC) to another (LDC),




ADC+LCD

Features

 Delta-Sigma ADC in single-ended mode
» LCD used to verify output
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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
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ADC+LCD

Adding Components

To see how the ADC works we need an analog
signal to convert. We're going to use a
potentiometer to provide one analog signal. A basic
potentiometer provides a great diagnostic tool for
analog processing since you can slowly sweep the
signal through the range of the potentiometer and
observe the output. Char LCD to provide visual
feedback.
1. Drag an Analog Pin component onto your design.
2. Name it VR_Pin. This pin will be connected to the
potentiometer on the DVK.
3. The potentiometer output will
send to the ADC.




é;cypmss Lab 6 Assigning Pins

This design adds only one external pin for the potentiometer.
* Open the design-wide resource file and assign the pins (Puc.1).
e Build the project.
e Add a wire to the DVK board connecting PO _7 to the VR.
e Make sure the VR _PWR jumper on the DVK is placed
properly to provide power to the potentiometer.

<1

\CharLCD: LCDPoxt) (6:0] | D2(6:0) ¥

<1

R Pin iy v

Puc.1




Lab 6 ADC+LCD

Component Catalog (200 0. v 1 X
-9 (V] [V

L “Cypress | OFf-Chip q b
Q] Cypress Component Catalog
%8 Analog
LCD %¢ CapSense
Character LCD ¢ Communications
%4 Digital
+-6¢ Display
%g Filters
=g Ports and Pins
Py D] b Analog Pin [v2.5]
AAAAAAAAAAAAAAAAAA ﬂ Digital Bidirectional Pin [v2.E
& Digital Input Pin [+2.5]
& Digital Output Pin [+2.5]
¢ Power Supervision
[+ 08 System
¥¢ Thermal Management

Start Page // -*TopDesign.cysch ] main.c =~ Design01.cydwr

AN ONERK - ¥l

< | 11 _ ‘ | )A\




Lab 6 ADC+LCD

Name: VR_Pin

_/"Pins | Mapping | Reset | Built-in
Number of Pins: |1 X E + 3
PiBns]l |/ Type | General | |
[ VR_Fin_0 &nalog Preview:
[ ] Digital Input

[ ] Digital Output

[ ] Bidirectional

[ ] Show Extemal Terminal

Datasheet oK Cancel




Start Page/ *TopDesign.cysch] main.c =~ Design01.cydwr v 4P X

Name: VR_Pin

_/"Pins | Mapping | Reset = Built-in
Number of Pins: |1 XX+ 3+

[&ll Fins) Type /~ General I

BJ ¥R_Pin_0' Drive Mode Initial State:
High Impedance Analog ‘v| Low (0) v|

Minimum Supply Voltage:

B2 /O [© =

Datasheet _ Cancel




Lab_6 Adding Components

e Drag an Analog Pin component onto your design
Name it VR_Pin.
This pin will be connected to the potentiometer on the
DVK

e Add a Delta Sigma ADC component from the
Component Catalog to your design

e Double Click the ADC to configure it.
Name the component ADC.

e Set the Conversion Mode to Continuous.

o Set the Resolution to be 14 bits and the Conversion
Rate to be 5,000 SPS (samples per second).

e Set the Input Range to be Vssa to Vdda (Single
Ended)

e Set the Input Buffer Gainto 1

o Select Single Ended Input mode
| - T




= Lab 6 ADC+LCD
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Lab 6 ADC+LCD

Configure "ADC_DelSig*

Name: JADC_DelSig_1|

__~ Configl | _Configz | Config3 |

-Conﬁg-i Common Built-in | <

Comment:

IDefaul: Corfig

Configuration name:
Modes

CFG1

ADC_DelSig_1_CFG1

Conversion mods: [2 - Continuous 3
Resolution (bits): I 16 - I
Conversion rate (SPS): | 10000 - Range:- 2000 - 48000 SPS
Actual conv. rate (SPS) 3
Clock frequency kHz): ! €40.000
— lnput options - Diferential mode — InpLwt range
Input range: [«f‘-‘. 024V ( -lrput +/~ Vref ) _"j *
Vdda
Buffer gain: |1 'l N~ __ ~250mV
Buffer mods: [F-‘.aulzo Rai 3 T T
— Reference ADC Rgnge
Reference: [intemal 1.024 Voits ~1 (A ks Sal Mooa)
Vref (V) |; Ej e __i_
v 100 mV
Aignment ssa f
= Right Coherency = LOW
(Q LER l_--C"T lecieda Ll

Datasheat |




Start Page // *TopDesign.cyschI main.c

Design01.cydwr

1/ 00€ s

Name:

_/ '-Conﬁgl ] Config2

ADC

Comment:
Configuration name: »CFG1
Modes

Conversion mode:

Resolution [bits): 14 |»f
Conversion rate (SPS): /15000 =
Actual conv. rate [SPS): 5017

Clock frequency (kHz): 230.000

Differential mode

+/-2.048Y [ -Input +/- 2*ref )

Input options -
Input range:

Buffer gain: 1 \vt
Buffer mode: | Rail to Rail v

Referenc

(]

D atasheet

Config3 Config4 Common Built-in
Default Config
ADC_CFG1
2 - Continuous v \

Range: 2783 - 133565 SPS

Input range

ADC Range




Start Page / TopDesign.cysch

R/ /0@ s

e “Configl | Config2

main.c

Config3 ~ Config4 © Common

Design01.cydwr

Built-in

Input range:

Buffer gain: 1

Reference:

Vref [V):

Alignment
(%) Right
O Left

D atasheet

Actual conv. rate [SPS]:
Clock frequency [kHz):

Input options - Differential mode

+/-2.048Y [ -Input +/- 2™Vref )

Buffer mode: | Rail to Rail

5017
230.000

| |

Internal 1.024 Volts

v/

Coherency = LOW

Input range

B4

Vdda

Vssa

~250 mV

ADC Range
(Rail to Rail Mode)

v




o orrs Lab 6 ADC+LCD

Start Page / --*TopDesign.cysch I main.c =~ Design01.cydwr +4P X
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Character LCD

B3 20 0€ "=
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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 =
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-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. */
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20 {
2k /* Place your application code here. */
22 ¥
23 ¥
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]| 25D /% [] END OF FILE */
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Main.c

Make the following changes to the beginning of main.c.

#include "myADC.h"

void main()

d

/* Components should be initialized in the following order:

* 1. interrupts

* 2. sources of interrupts (clocks are auto-initialized)

* 3. global interrupt enable

*/

InitAdc(); /* source of interrupt */

CYGloballntEnable /* macro */

/* Initialize other components, not associated with interrupts */
CharLCD _Start();




Create a file called myADC.c.

Add the following code to the myADC.c file.

#include <device.h>

#include "myADC.h"
/***************************************

* Global Functions

***************************************/
/**********************************************************

* Function Name: InitAdc()
*********************/

void InitAdc(void)

d

ADC_Start();

ADC_StartConvert(); /* Starts a continuous conversion process */

! /* end of InitAdc() */




/******************************************************

* Function Name: UpdateAdc()
*********************/

void UpdateAdc(void)

{
if(ADC_IsEndConversion(ADC_RETURN_STATUS))

{

uint8 adcvals;

/* Get 14-bit conversion reported in a signed 16-bit result, and limit
* negative and positive overflow. */

int1l6 adcvall6 = ADC_GetResult16();

if(adcvall6 < 0)

{
adcvall6 = 0;

he
else if(adcvall6 > Ox3FFF)

{
adcvall6 = Ox3FFF;

}

else {} /* value is in range, do nothing */




/* Convert to an 8-bit result; grab the 8 MS bits. */

adcval8 = (uint8)(((uintl6)adcvall6 >> 6) & OxFFU);

if(source '= 0U)

{

adcval8 *= 3U;

bs

/ * display the result on the char LCD */

CharLCD_Position(1U, 6U); /* row, column */
CharLCD_PrintHexUint8(adcval8);

* Print (val / 4) (with rounding, add half the divisor) 'X' characters,
* which creates a horizontal line whose length is proportional to the
* ADC value.

*/

adcval8 = (uint8)(((uintl6)adcval8 + 2U) / 4U);

if (adcval8 == 0U) /* make sure that at least one 'X' is printed */

{
adcval8 = 1U;

s

+ /* end of if (ADC_IsEndConversion(ADC_RETURN_STATUS)) */

+/* end of UpdateAdc() */

| - T
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