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Device family: |PSoC Analog Coprocessor V] I Documentation . Sample Code a] I s
Fiter by: - e L L T e e T T e e LT
#include <project.h>
Bootleadable_PSoC4_Example -
Bootloader_PSoC4_Example #define HIGH LIMIT  (13u) /* Zbout 1 valt  */
#define LOW LIMIT {Tu) /% Bbout 0.5 wolts */
CE204022_IDACT_Sawtooth -
CE209974_Breathing_LED_with_Smartls #define LED ON (Ou)
CE209975_Clock_Buffer_with_SmartIQ #define LED:DFF (1u)
CE209976_SP1 55 Inversion_with_SmartO
CE210197_Adjustable_Reference_Comparator
CE210292_WDT_P45_Example int main()
Clock_P4_Example = i
DMA MEMCPY PSoC4 uint32 highCompTest = Qu;
DMA_UART PS;CA uint32 lowCompTest = Ou;
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SCB_Ezl2cCommSlave CyDelay (1lu);
SCB_12cCommMaster highCompTest = Comp_1 GetCompare(); /* Compare if ing
SCB_I2cCommSlave : i
SCB UartComm s |19 I L
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PSoC Creator k—L~_X—I M5 PSoC Creator 4> A—KL, 12 XA—)LLZET, PSoC Creator 3.3 SP2 LI[&T
PSoC 77084 a7atyy J73)EHR—tLET,

BEXvrEH->TOETH?

ZDERETIE CYBCKIT-048 PSoC 7+ 0% 37O+ wH Pioneer Kit M=HIZBIREINET , ZOF vk E. Arduino™S—)LK
BFEUR=ZKR—FED TN T NE#EESR—ILTWVET, Thik. 1M RGB LED. 2 AN Fvia RV RAYF.
LEDYATLAR F-RAMMEBIUEREE TOY 57/ T/A\vH—ELU USB-UART/I2C TP ® 1AM KitProg2 &LVv5
S5EQERESH U —ZBELTWET,

RO FA I ECEIZHEYEZWTTM?
HEHBEEE BV E=ELMEA X, http://www.cypress.com/CE211283 2B W T, SERL-a— KA IO/ EImETE
FI.ZLTC ELRBLUTOYSLDRTYIAEDLIENTEET,

BREHZDLT
COBE. BEX LY —AOLLIIAET IO AERRERELET., BEL LU YA OO HE, BELORE
[CHBILEBOERIESTY . H6 X, COBRIESERAELAT T H1-6D PSoC Creator IEERERLET,

6. AID PSoC 7+0O4 a70twvyHDxEt

Trans-impedance Amplifier (TIA) to convert the 12-bit SAR ADC to measure the PWM to control the LED intensity based
current signal from an Ambient Light Sensor (ALS) TIA output on the measured ambient light illuminance
to a voltage. Vdd
ADC PWM g:
Scan_ADC PWM
Opamp_Buf done (€1 o §< 8B
PVref [%%Tuper Opamp_TIA s 22: 5 unis NS
Prog Vref Opamp cclo
120V + v lne | PIN_LED |
Bandgap n Clock[_}—>clock
bg 12z interrupt {1
- ija El ‘g SAR ADC Configuration PWM Configuration
=3 3
= @ |
=0 "’L G ‘2 Reference voltage (Vref) : 1.2V Period : 100 counts
g - 5 . VY'Y - F‘ Measurement range 1 Vn +/-Vref Duty Cycle : 90 counts
e .{a' ' 220k = Scan rate : 1Ksps
= [ C_58 i External Components
|D (Sooccooooood Sona _d
0.1uF LED
Current Limiting Resistor : R_50 (2.2 Kohm)
External Components
These components exist on the CYBCKIT-048
ALS « TEMD6200FX01 PSoC Analog Coprocessor Pioneer Kit
TIA gain resistor : R_84 (220 Kohm)
Capacitor for filtering : C_58 (0.1uF)
Cut-off frequency: 7Hz Ambient Light Qutputof TIA | Outputof ADC | ALS Percent
3 llluminance (typical) (typical)
These components exist on the CYS8CKIT-048
PSoC Analog Coprocessor Pioneer Kit 0 lux (dark) 1.20v 0 0%
100 lux 119V -15 10%

To know the illuminance values for various conditions, visit o
https:/fen.wikipedia.org/wiki/Lux 500 lux 1.15v -75 50%

1000 lux 1.1V -150 100%

BEAXEY—DODERE AL LEOARTUTENRZEBRFNSEINSVRIVE—SF VR 7T (TIA) #/LT.
BEESICEHBINET . TIADYI7LURAEREIE PRB 7OV T 1.20V IZREENET . TIA DAL, 12 Evk SAR
ADC #FERALTAESIN. REXD 0~1Klux ODRBESEFEDOE| SIS TRESNES , COLEE PWM OFTa1—T41
EELTRHLSNET, PWM O AICHEREESNT- LED (%, IBE A ORBREICHAIT B0 ELERLET.

s: CY8CKIT-048 PSoC 7704 a7O+tw¥ Pioneer Kit [&. M ERIRER L H—FEIREIZESH L. PSoC 7+05
AT 0y HIERESNTUWET, By R—rU kT, B ET AT 2EHICBEEShEE A,
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6.3  /\—b 1 RETDERL
:a)tg:/ﬂp'inXu'['L*EE"E%LO—CnEEﬂLij_ /\-I‘@IT&?T -L\rjl7o)ﬁj‘3_0)n1n+l/l“ul OL\—Cﬁ‘Fnﬂ.L«ij_

F: OO FIETIE, 2—H—HY PSoC Creator 3.3 SP2 LIBZFIAL TSI EZRHRICLET . AR ERE.
PSoC Creator QD /A—23> THRBETT N, LKODDE A TR Ry I RIZEBLAHEELBHYET,

1. #LUL\ PSoC Creator 7Oz O EERLET
a. PSoC Creator Z#2EILE T,
b. 7IZRT K32, A=a—h 5 File > New > Project Z:&IRLET,
lCreate Projectl 74RO REET,

7. #$7LL) PSoC Creator 7R D ER

File | Edit View Project Build Debug Tools W

New V[ Project..
Open r J File...

N

8 125" 3 &3IZ. PSoC Analog Coprocessor #3—4wbk TINARELTEIRLET .

PSoC Creator &, BEIMICHAZETOC IO A TLav B EDRAE X YN OEI—S Yk TNARIZRETEDH
BRBREEBETEET,

A. Target device #97UvILET,

B. FILAH A=Z21—TI%.PSoC Analog Coprocessor ZRiRLET,

C. Next&JYUvILEY,

PSoC Creator [&. PSoC 73R4 270ty IJ7IVDTIH+ILE T/IAARELT CYSCAA45LQI-483 ZE IRLET
ZDTINAR(E, CYSCKIT-048 PSoC 77 0% a0ty Pioneer Kit [ZEBFSINET,

8. 83— Ik TINAZDER

Create Project - CYBC4A4SLQL-483 (=% [

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

Design project:
() Target hardware:
A J0) Target device: Last used: CYBC4A45LGI483 ~

= e . Last used: CYBC4A45LG1-483

(7 Library project crG2

() Workspace Eggi
CY8C46
CYBCTMA4

P5oC 3

P5oC 4000
P5oC 40005
P5oC 4000U
PSoC 4100
P5oC 4100 BLE
PSaC 41000
F5oC 41005
PSoC 4200
PSoC 4200 BLE
P5aC 42000
PSoC 42001

PSoC 4200M
PSoC 5LP
} or
<Launch Dawce Se\ectnr

E!;f Net> | [ Conce

WWW.Cypress.com XEZES: 002-12471 Rev. ** 9
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3. 9 [Z5R T &3IZ. TEmpty Schematic1Z:&IRLET
A. Empty Schematic 9y L%ET,
B. NextZ&/UvILZEY,

C. 10 ISR K32, RDAA7HS D Workspace name [ZT—IRR—ADZHEANLET 1 DDT—IR
R—ZEZITLK2DDTAD Y E B TEE T,

J—HRAR—AMD Location ZIEELET,
. Project name IR IRDEFIEANLET , TADTINE ET—HIRAR—RZZRILTHES>TEEWEE A,
F. Finish #9JvyoLET,
9. MERTUIL—DER

Create Project - CYSC4A45LQ1-483 @

Select project template
Choose a schematic template or start vour design with a kit or example project.

n1u1l Code example
on10f|Choose from our library of code examples.

A % Empty schematic
Create a full custom design by adding functionality from the component catalog.

[ e [ o

10. 7OC DG E B S UREFS
Create Project - CYBC4AZ5LQI-483 |- 5| [mE3m]

Create Project

Choose a name and location for your design.

C Workspace: Create new workspace v]

Workspace name: My _First_Design

Location: C:\Projects E]

Project name: My _First_Design

m

< Back ][ Finish ] [ Cancel

WWW.Cypress.com XEHS: 002-12471 Rev. ** 10
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e

11 1TRT &3S TAS IO RIBERMN T 74 L CHEFET, CSTIE N—F oz 7R EBRRAMERSNET,
I'Workspace Explorer 4> R TOHOREIEI7 4L TopDesign.cysch [3EBLET , BIERNARTINLZVNGEEIE,
CDIFANEZT TNy LTCRIBRREREET,

11. EIRE

L My._First_Design - PSoC Creator 3.3 [CAProjects\My.First_Design\My_First Desis sign\TopDe ch] oo
File Edit View Project Build Debug Jools Window Help
EhnS@dddn shmx 9c Mo Oug = Luen ajdd
ficeazoft i ol p W Ao o R 2 S 3 Wk
Waorkspace Explorer (1 project) =8%  satPage TopDeskn.oysch % Comn-nlmuoqamﬂ_ 3 x|y
= . Ao ee|Z
wmaemnml:mg: {1 Projects) 3 - 1
iR T et Dasign. Ly BCAA25LQI-483] o =3
4 o ;
B ", Header Files - 8l CapSense
8 cyapicalibacks.h &y Communications
ol Sourct_‘ Files 1 : g:?;;:l).
. pin #ga Ports and Pins
5w System

+@n Thermal Management

T T L T . |
| A

Notice List

Feady

ZTv~7 3 TIEmpty SchematiclZ&RLT=1=8. [Top DesignllFZEBIZHYET K 11 ITRT L2, avRR—Rok
HEOTE 4RI DEBIZHYFET, avR—RU+ AFOT BR RSN >F=5, View > Component Catalog
DAZ1ZFIRLTENEZREES , A—F— LI T AV R—R UM DEB A TEET,
BEBRIZFNSUR [\VE—EVR U7 (TIA) 2ERTHEMDIROET, B 12 ITRT K32, aviR—Ro s h405
NoARTUT aViR—RUbEEIRL. BEBLET (F5vY & FAvYY), [Analog ¥ IL—F DT Amplifiers |5 )L—7
NOARTUT aVR—R UM ERHBLET,

12. AR7UT aVR—R UL DER

Component Catalog (99 comp... » * X

Search for... tﬁ @lﬂl @

L

Cypress | Off-Chip | qn
i Cypress Component Catalog
Opamp 1 —
B | S5 Analog

55@

.j Opamp [v1.20]

: l@ Analog MUX
. m&a Comparators

[ngn
V
i

||“

FIAIRTIE, AUR—RR DAV REVRE (L Opamp_1 12BYET , AUR—RU KL, FBHRELE DT TAILE
TONRTFATEESNTOET . RORATYIT T COTFTVr—Lav DRTEELEELET,

WWW.Cypress.com XEES: 002-12471 Rev. ** 11
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7. TOpamp Component1&4 T ILYyIL T, ZNEHRELFET, B 13 ITRTEY . AV R—RUMEERELET,
A. aviR—x2bEMOpamp TIAJELTEBLET,
B. OpAmp E—FH (TIAIERFEELT) BIRSN DI EERERL TS,
C. ARFUTHIZEUIZHESTH1=5HIZ. Output to pin #FLavEF/MIZLET,

13 ITRT &I, BaAVHR—RUME VAR IS T IR TELREEDT—2V— b EF>TUWET  aViR—*
Uk T=RU—bME AVR—RURDERE. TTUr—ay TRV A UA—Dx—R (APl) BLUEBERBIEH
DFMERTIRHELET,

BYDREFENENDMHAEDTEICLTEEET . SREDEZMEZEB TES LI VK- T—20—F
ESRAES,

OK 7y O L TREEREFL. VU FOERLES,
13. ART7UT aUR—R b DERTE
Configure 'OpAmp_P4' @

A = Name: Opamp_TIA

General | Buit-in 4
Mode Output
B F 0 OpAmp Internal only
_ _ =
() Follower C (@) Qutput to pin
Power/Bandwidth Compensation capacitance
) Low ) Low
@ Medium Medium
~) High @ High

Deep sleep operation

(@ Disabled

: Enabled (reduced power and performance)

4 UL *

o [ oww ] [_ouwa ]

8. RIHRIZ. B 14 IZRT K312, Pvref @arR—=x bk (TComponent Catalog i@l Analogly IL—T 128 %) EEEL.
ZDNFGA—BEHRFELET , COAVKR—FRUME TIADYIT7LUXE LY SAR ADC D REZA FE 1.20V [ZERTEL
ij—o

A, aviR—xbhEIPVrefl&ai B LET
B. [Reference sourcel% Bandgap (V) 1.20 IZERELET (T 74/,
C. [IVoltage reference] (V) % 1.20 (tap 16) [SFRFELET (TI4ILE),

14. 70T 3TV T7L ADRE
Configure 'PVref_P4' @
A Name: PVref
Basic | Buift-in 4k
_L Reference source Bandgap
B _ 1.20Vv

> @) Bandgap (V): 1.20

) vdda (V): 3.30

 u

C — Voltage reference (V): | 120(tap16) +

Datashest OK l [ Apply I I Cancel

WWW.Cypress.com XEHS: 002-12471 Rev. ** 12
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9. 15 ISR K32, ARTU T aviR—xb (TComponent Catalog DI Analog s IL—F M Amplifiers 1575 IL—7F

[Z$0hd) ZEEL. TD/NFTA—FERELET ., COAVKR—

LURBREE/NYIFIVT T BHICERENETS,
> h%lOpamp_Buffer|ELTEHLELET,

A, aVR—
B. [Mode]# Follower [

[

U

B

k&, PVref @avR—

Deep sleep operation
i @ Disabled

(7 Enabled freduced power and performance)

—y
-anL$¢o
15. Opamp_Buffer M E%E
Configure 'OpAmp_P4' - r‘ l B e
A [T Name: [Opamp _Buffer|
" General | Builtin 4 b
Mode Output
) OpAmp @ Intemal only
N i
T @ Follower ) Qutput to pin
Power/Bandwidth Compensation capacitance
=) Low 7 Low
@ Medium =) Medium
() High @ High

F

RUMIEOTERENT=YT7

Www.Ccypress.com
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10. B 16 IZ5R I &3IZ, ¥+ SAR ADC (fComponent Catalogl®lAnalogl1%' IL—F® ADC TS IL—T 125 3) %
BEL. TDNTA—FEHRELET,

A.
B.
C.

D.
E.

AVR—RUbETADCIEGREALET,
l'Free-run scan rate (SPS) 1% 1000 I
l'Vref selectl# System bandgap voltage (1.200 V)IZERELET . BIEEFH L SAR ADC D REEANTHNE

[EIZxLT+1.2V OFEXNHIEIETT,

RELET,

TIABAOHHRIESNEDBENH ST . [Number of channels1% 1 IZERELET .
lnput mode % Differential IZERELET (T IA4ILE),

16. SAR ADC MKTE - ZEST

Canfigure 'Scan_ADC" — - —— W B ¢ s e S —— i
A - Name: [A0C]
" Config |* Common |* Built-in 4 b
Scan
Timing Sample Mode
l Achieved: @ Cortinuous
B r7Free-run scan rate (SPS): 1000 = 1,000 SPS > Singie shot
ADC clock rate: 1 MHz
Scan duration: 1,000,000 ns [T Use signal on soc teminal i
I
Input Range
C A o
Vref select: [System bandgap voltage '] 1200V 12-bit code range: Volt mange:
[T Wref bypass Differential: -2048to 2047 Win-Viref to VinsVref
Vineg for S/E: | Vief - Single ended: Oto 4095 Dto 2*Vref
Resutt Data Format Intermupt Limits
Differential resutt format : [Signed v] Compare mode: [F{esult < Low limit -
S/E result format : [Unsigned v] Low limit (hex): | 200 = High limit hex): |EDOD =
Samples averaged: [2 v]
Awveraging mode: [Sequential. Fixed Resolution V]
Altemiate resolution: [R-b'rt v]
D Channels
Number of channels: |1 % !
. Minimum acq. Achieved acg. Limit Sat.
Chan Enable Resolution Input mode Avg time {ns) time {ns) intemupt intemupt
12bi ~ | Differenial - O |10 573667 [ [l
E
WWW.Cypress.com XEZES: 002-12471 Rev. ** 14
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11. Component Catalog ®IDigital |5 JL—F @I Functions %75 IL—F(2HS PWM 2 R—FRUbEEBRELET . ZD
AVR—RUME, LED ZEREN T H1=OIERASNET B 17 ITRTEY . AV R—RbEEELET .

A OVUR—RUrEIPWMIEHLELET,
B. TPeriod valuel% 100 IZERELET . chld. PWM B AT a—FT 1A/ S—E 2k (0~100%) TEEHIEESNS

ZEETREICLET,

C. Ta—T4t 90%DWEAL ADF=HIZIComparelDfEZE 90 IZFRELET . COMEIXETHEICT7—LITTTE

BShFd,

PWM HH WEREIZ. RORTYTTRESNDIOVI ANIEELET .
17. PWM aVvR—R U b DERE

Intemupt
On terminal cournt

[ ©n compare//capture count

Configure TCPWM_P4' [~ 5| 23]
A = MName: PWM
Configuration ~~ PWM ] Built-in 4 b
Prescaler: Tx - Input  Present Mode
P o B T
start Rising ed
PWM mode: ’PWM - 2 0 [ _ i
stop E [sting edge -
Dead time cycle: 0 : switch ] [sting edae -
Stop signal event: Dontstopon kil ~ court | [ [Level -
Kill signal event:
RIS Asynchronous h Register Swap RegisterBuf
Output line signal: _B% Period | 100 [ |65535
Output line_n signal: ? Compare | 90 [] |s5535
C

PWM, left aligned

ioo g0 s 7 s
counter / / / /
0
oV + + 4 &
UM

* * +

*

(interrupt only) TC
ccC

&+ + &

&

line_n

line ] u

N M

1
Nn

Www.Ccypress.com
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12. TComponent Catalogl®dISystem17 IL—TIH598v9 AVR—RULEBRELET , COAVR—RURE PWM

AVR—RbADIOVIEERE T H-HICERASNET K 18 [TRT K3, avR—F 2 bZEClock &% L.
FIHILNER#ZE 12MHz TR ELET . LD R TYT T PWM EI#i% 100 IR EL-BE. PWM O D ELRHI
120kHz [2YZE T,

18. /AvY AVR—RUFDETE

Configure 'cy_clock' @

Name: Clock]

Basic | Buit-n 4 b
Clock type: @ New () Bisting
Source: <Autos -
Initially alignto:  HFCLK (24 MHz) -
Specify: Frequency: 12 MHz ~

Tolerance: - 5% + %

[T Use fractional divider

Uses Clock Tree Resource: Yes

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

13. EVOERES FUKE:

FT.TIA AAICEVEREBEL. RELET . TIA AALBTFBIT AN THS=8. Component Catalog D Ports
and Pins | IL—T (%57 AT EY avR—rUrERRLET,

A, aVR—F2r%EIPin_SensortdmaLET,

B. External terminal ZEILET, ShIZkY. S (F7FvY) OV R—RUMEEREL. EKT LN TE
FT, ABERTONEIVR—RMIBRAREICT 2EHITEFTNATOET, RHCEEEEZFTEA,

19 [& Pin_Sensor DR EZERLET
19. Pin_Sensor AV R—R U hDERE

—I.Lco..ﬁm ey _pine En
ALl .. ===

L1
" Pins | Mapping "~ Clocking ~ Builtin 4 b

Mumber of pins: 1

FIEEER

[All pins]
[ |Pin_Sensor_0

General | Input | Output

Typs Drive mode

Initial drive state:

Analog High mpedance analo_~ |

[Hghty) =]

[7] Digital input

[ Digital output

X

E [ Bidirectional

B I—'> Extemal terminal

Min. supply voltage:

RIiL. Pin_Sensor EREFRIC.TIA HAICHDT7FHRAY EY avR—RUrEBEBELET . AVKR—RULE
TPin_TIAOutput]&#3 4 L. External terminal #F$ICLET

Www.Ccypress.com
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LED #EREN T 5=, TURINBNEVZRELFET . K 20 2T &K3I2. EVZIPin_LED &4 L. External
terminal EMICLET . BUDFREETZTNENMPEOFHICLTHEET,

20. Pin_LED MHE

Configure 'cy_pins'

Name: Fin_LED

~" Pins [* Mapping |~ Clocking

Builtin

4k

MNurnber of pins: 1 | /

IR R

[All pins]
... FnllEDl0

F D —F

General ] Input [ Output
Type Drive mode Initial drive state:
[T Analog High (1)
[ Digital input k) Min. supply voltage:

Digital output

HW connection =
[ Output enable

[ Bidirectional

Bxtemal terminal

14. BHIDATYTTHBALI=ESIZ, A T7FVT avk—
R—=* k&I Component Catalog M Off-Chip1#JI2HYET , A T7FvT avR—

LY R—RUMERELTENLDEEZR 1ITRT &I

21. #7Fv7 avR—rb

Component Catalog (100 components] «» & X Eﬂ

Search far.. éﬁ Lu‘ @ i~
Cypress | Off-Chip q b %

[T Off-Chip Compenent Catalog =

-Qg Active @

-m Diodes

-89 Electro-Mechanical
-ﬁg Passive

-ﬁg Power

-‘gg Sensors

-Qg Transistors

ZNT.,avik—

= 1. EVB IV R—

15. TAY—Y—)LERRLET (B 22 ZSHEIZELY)

(FRBEELGAEELTIWIZHLTHEEE),

6 IZRT &SI, aVR—
ERLET,

b DiFFE— I

RELET .

oDV T4FL—PaYy

FUPDBREBERENTETLET . RORTYTTEEIAVR—

avR—Rvk HEaJ
AVR—Rk &7 gn—7 | &
THbF (A —K | Off-Chip Diodes -
B Off-Chip Passive | 220K
avTUY Off-Chip Passive | 0.1uF
B Off-Chip Passive | 2.2K
LED Off-Chip Diodes -
vdd Off-Chip Power -
S50k Off-Chip Power -
FUMERITES,
X 22 94— Y—JL
Start Page . *TopDesign.cysch

WK I B>

FUMMIEBRTAH T ar T | 21 TR LSS, SThibnay
FUMEEHLOTHNIE, %
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16. TRT.N—FII7DF/EMTHLELA, EY AVR—RUMEMEBED (CEFGSELATIERYER A ERALT
WBRRTVFDYMERGE L EERLES,

A.  Workspace Explore window (7 —2XR—R THRTFO—594042K™) Tl&, My _First_Design.cydwr 774 L%
FINIVVILET,

B. Pins #7%BIRLET, THAVIZHFEAINBEVIFYRNMIRREINET,
23 ITRT K THAVIZEREINBEEY OV R—R2 UMD EDOWIEHE L EE8IRLET,

23. EVERE

file Edit View Broject [uid Debug Tools Window Help
BRSSP0 a0 XD 0 Oty - g i = @A
H-RRNe N ik X3

Workspace Bxplorer (L project) = 9% SurtPage | TopDesgn.cysch ) Hy_First_Designcydwr | - 40 x |
F]
B — Lock | &
B Workspace "Wy_First_Design’ (1 Prajects] &
& ] Project Myn-nnedglcvmummlé. g
U TopDesign.cysch H ign ng builds
] ? - TCFWM[5].1ine_cat, SRSS(0].ext_clk, FASSBLOCK(0).tr_gen _trig in(0), OA[0].ctb_dsi_comp, 5CB(0)
B S Header Files A ﬁ' TCPRM[6].1ime_sur, SCE[1].uarr_rx, SARADC[0].dava[3], BRLFUAR[0].uah erig euw, SCE[1].%2e sel,
[8] eyapicallbacis h TCEWM[O] . 1ing_sat, SO s . 8{10], Decimater[0].inty, SCB1].iZc_s _ar_u|
EHEDS Source Files l TCPHM[1]. 1ine sut, SCE[1].uart . SARADC[O] .data[2], SCB{1].apd elk, GA[Z].veusld, OA[0].vew
L8] maine 2
I~ “P1[6] TC E .api_selese([3], OA[2].wpd
g. *PI[Q] . ' - Jouart_rx, SARADC[0).data(d], 3CB([Z2).13c_scl, SCB(Z].epi_mosl, QR[O].V
v e wees [ spapa] 1o 5], e, j.uarT_cma, SARADC[O] .daca(6], SCE[2].api_sllk, CA[0].wousll
: ) ) *P2[4] «line_gat, 1. epi_select[1], OA[1].vminus, LNFE[0].1b
2 P ] PO 3s “PRLE] TC -1line_sur, SCB(2].spi_selesc(2]. OR[O].
) 3 e PO M *P3L0] «line_gat, sart,_cx, SCB(0].i%c_scl, SCB{0].spi_sasi, SRRMTE(D].pads[0]
E 4 | P eos) 3 *FI[2] -1line_out, uwart_cts, SCB[O] .sp: 1k, SARMOX(O].pads([2]
¥ M 51 *P3L4] . . data[10], TCEWM[ inl[2], SCE[0).spi_select[1], SARMUX(0].pads
[ 5 PIsl POl 32 *FI[E] - . ] vart_rx, TCPWM[0].tr_. 4], S5CB(2].12c_scl, SCB(Z).spi_mosi, SARMUX|
' spa[a] To - . ADC[0] . datalT], mw[o:| tr_in[8], SCB[2].i2e_sel, SCR[E
L4
LELL For) *p500] TCEWMIT B9 5 i
;e CYBC4A25LQI-483 o RN
F " .14
A VDOA 4B_QFN R
VS5A POI0| R DLOUG
W0 P20 L BT
L] #a6l
12 P2 P3[s]
£
EzzEcsifigzgss
FRAFEEEERERER R
EG - | = ERCNGHE
A
"
a
< i |+ | || . Pims [ L ey | 5000 | (D) G | 5 e | 89 System | [B] Duecives | ) Fsh Secrity
| Hatier Lst

OFmers O Warmings 0 Notes

CY8CKIT-048 PSoC 7+ 0% a7o+v# Pioneer Kit ZFERALTWSIBE. EVIEER 2 DBYRESNILELNHY
EX N

# 2. CYSCKIT-048 DIZFEDYEELDEY LT

EY aviR—RUb4 mEEY

Pin_Sensor P2[4]

Pin_TIAOutput P2[3]

Pin_LED P1[4]

WWW.Cypress.com XEEHS: 002-12471 Rev. ** 18


http://www.cypress.com/

ZT_;E
==# CYPRESS

‘Embedded in Tomorrow™ PSoC®7+04 a7ty A

17. 5. N\—FOI7HEROBENRTL. 77— L7 I—FEEMNTEETT, LHL. 59 SH1IZ. PSoC Creator [
AVR—RUMEBEET S API O—FEERSEIIENRETT . ® 24 IR T &3IZ. Build> Generate Application
#RINLFET B 25 [TRT LIS, TS5—HAEITHIE, PSoC Creator [& Generated_Source Z#4/LFZLDHD
a—K JPALEERBLET .

24, 7T r—av DER
i3 My First_Design - PSoC Creator 3.3 [C:\Projects\My._First_Design\My_Firs

Eile Edit View Project | Build | Debug Tools Window Help

.J._D ]|_1 -.TJ =A== |2| Build My_First_Design Shift+F&
Clean My_First_Design

TE—

—
Workspace Explorer (1 project) 4 Clean and Build My_First_Design

‘%—EI =i Cancel Build Ctrl+Brea

7] Workspace 'My_First_Desig 2

EHEI Project "My_First_Desi— r—
ﬁ TopDesign.cysch |..1§ Generate Application |
=ﬁ9 My_First_Design.cyd .:EJ Generate Project Datasheet

E]{b Header Files AR
i Lo|n] cyapicallbacks.h é N
E}E} Source Files % -3
----- w-|g] rain.c Zl
25 SR K3 T—IRAR=ZM o BEERLI-T74 )L main.c ZHAEET,
25. EFSN=)—R T7AI
Workspace Explorer (1 project) + 3 x

F @
[ET] Werkspace 'My_First_Design' (1 Projects)
(=P2] Project "My_First_Design’ [CYB8CAA25LQI-483]
ﬂ TopDesign.cysch
: Ijg My _First_Design.cydwr
E}{E} Header Files
¢ io|n] cyspicallbacks.h
E}E} Source Files
€] MEIN.C < —
o o
EHL PSoC4
EHID ADC
#-E3 ADC_intSarClock
F-E3) ADC_intUsbClack
F-C3) ADC_IRQ
EHE3) ADC_vrefAMux
FHED) Clock

| »

m

Is:unsau/l sqaaqseqeq_/lsquauodmnj/l a2Inos
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O—K 1 Oa—FZ21—4—OTRIID mainc 77 ILISEBMLET , I—FIZLUTDERIERTLET:
®m  Opamp_TIA Start()ZEDTR—F 2k API E#iEFERLTavR—R U b ENHELET,

m  ADC ZHMDFERERHAHL. T0ILE—LFES,

m JqILE—ENT- ADC B|ERE/N\—EUDEICEBLET,

n HEINfS—EURTPWM Ta—TsEBHLET,

a—Fk 1. main.c

#include <project._h>
#include “stdio.h"

/* 1IR Filter Coefficient */
#define FILTER_COEFFICIENT_ALS 8

/* ADC Channel for ALS - Channel 0 */
#define ALS_CHANNEL Ox00

/* ADC Counts at 1K lux illuminance, calculated based on the sensor TEMD6200FX01 datasheet */
#define ADCCOUNTS_1K_LUX 0x96

int mainQ)

/* Variables */
int ADCResult, ADCFiltOut=0, ALSPercent;

/* Enable global interrupt */
CyGlobalIntEnable;

/* Start the TIA */
Opamp_TIA_Start();

/* Start the Reference Voltage */
PVref_Start();

/* Start the Opamp buffer */
Opamp_Buffer_Start();

/* Start the SAR ADC; continuous conversions */
ADC_Start();
ADC_StartConvert();

/* Start the PWM */
PWM_Start();

for(;;)
{

/* ADC scan rate is set to lksps */
/* Check if the ADC result is ready */
iT(ADC_IsEndConversion(ADC_RETURN_STATUS))

{
/* Get the sign extended 16 bit result with 11 bits of magnitude */
ADCResult = ADC_GetResultl16(ALS_CHANNEL);

/* 1IR Filter - sample rate: 1 ksps */

/* Weight on the new sample is 1/8, and weight on the previous filter output is 7/8 */

ADCFiltOut = (ADCResult + (FILTER_COEFFICIENT_ALS - 1) * ADCFiltOut) /
FILTER_COEFFICIENT_ALS;

/* Convert filtered data into percentage. Filter output is multiplied by -1, so that
the percentage value is directly proportional to the ambient light illuminance */
ALSPercent = (-1*ADCFiltOut*100) / ADCCOUNTS_1K_LUX;

/* Limit the values between O to 100 to express the ambient light
illuminance in percentage for a given operating window (0 to 1 Klux)*/
ALSPercent = (ALSPercent > 100) ? 100 : ((ALSPercent < 0) ? O : ALSPercent);

/* Update PWM duty cycle. The LED has an active low connection on the CY8CKIT-048 kit. */
PWM_WriteCompare(PWM_PWM_PERIOD_VALUE - ALSPercent);
}
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18. FREHARERIILTCCORTYTIZHALEBE . LTODLSIZLTLESLY

A.

o w

CE211283.zip ®a—KRABIDT7A L% http://www.cypress.com/CE211283 M4 orO—KL, avE1—4%—
DEFGEEICERALET,

6.1.1 493> TEBALT=&S51Z, PSoC Creator 4> A—KL, 1V X+—ILLET,

CE211283.cywrk 77/ LERZEE T,

TAaCIHrDEY DEIY LB THRI—F—DHEFEFT Y DVK) IT—BTEINENEMHERLET , CYSCKIT-048 D15
Bk 2 &SRS,

26 [T7RY &3IZ. Build > Build <FASIIMESEERLET . T5—ALETNIE TODIMNIEILRSh,
A—4yh@ DVK 2T BT S LTEDKREIZHVET,

26. 7RSI HLDE LR
LE My_First_Design - PSoC Creator 3.3 [C:\Projects\My_First_Design\My_Firs
File Edit View Project | Build | Debug Tools Window Help

191 A5 @ 2 [ Build My First Design  Shift=F6 |
— Clean My_First_Design [

Workspace Explorer (1 project) 4 Clean and Build My_First_Design

B

& Workspace 'My_First_Desig

EIEI Project "My_First_Desi
L |Z} TopDesign.cysch j“" Generate Application

j-i) My_First_Design.cyd _] Generate Project Datasheet
E}_} Header Files ‘ “

L

ke

o] cyapicallbacks.h

1

o

=
=
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6.4 IN—F2: FINARADTOT L

1. DVKZ1—H—@arEa1—42—0 USBR—MIEHELET,

2. PSoC Creator £21—4'—0 DVK D#EMERRELET , CEITIFOHIIE K 27 [T5RT K512, £9 PSoC Creator
M A=a1—h5TDebug > Select Debug Target 1Z&IRLET .

27. TNV A=y DEFER

| My_First_Design - PSoC Creator 3.3 [C\Projects\My_First_Design\My_First_Design.cyds

File Edit View Project Build

Debug | Tools Window Help

Workspace Explorer (1 project)

B3

[0 Workspace 'My_First_Design' (1 Proy
P3| Project "My_First_Design’ [CY
4] TopDesign.cysch

Ijg My _First_Design.cydwr
EHD Header Files

L] cyapicallbacksh

E}E} Source Files

=G| main.c

=Bl Generated Source

Windows r
a Brogram Ctrl+F5
|ﬁ Select Debug Target...
#  Debug F5
ﬁ Debug without Programming Alt+F5
,;-—,l Attach to Running Target...
JJ Toggle Breakpoint Fo
Mew Breakpoint 3
2 All Break +Shift+
@ E A

—

l

A. 28 [Z5R 9 &S5I2. ISelect Debug Target| 5 A 7 A9 BRRINET , #—5vbhD DVK 5w HILET,
(PSoC Creator [£%<® DVK xS R—kLED)

B. Port Acquire #9'JvoLET,

28. 83—V DERE

Select Debug Target

= % KitProg2/0E1103B303105400

" PSoC Analog Coprocessor ™ 4%

B ==
KitProg2/0E1103B303105400
POWER =3
A VOLTAGE_ADC = 3378
FREGQUENCY = 2000000

PROTOCOL = SWD

KitProg2 Version 1.01 [HW Rev.0x01]

B

Show all targets

'] [ Port Setting H Port Acquire ]
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w

B—7yb® DVK £® PSoC IZHE#ELET . B 29 2SS,
A. PSoC Analog Coprocessor Z9UJvoLET,

B. Connect #9Uw4Y L% 9, [Target unacquired | Avt— Hl Target acquiredJIZ7Y ., READ DS )L
IDisconnectlIZEHYET,

C. OK#YYYHILTHEA7OSZHLET,
ZH T, PSoC Creator [$2—%"y+M DVK & PSoC IS, PSoC T/AARETOT S LT BT EMNAREIZRYET,

29. PSoC 7+ 04 a7OtwyHIZiEsk

Select Debug Target -5 [Ezm)
E-3  KitProg2/0E1103B303105400 PSoC Analog Coprocessor =4
¥  PSoC Analog Coprocessor ****4** PSoC Analog Coprocessor (ARM CMO+)
Silicon 10: e0BC11477
Cypress |D: Ix1C0011AC
Revision: PRODUCTION
Target unacquired

This target is compatible with the active
project’s selected device ([CYSC4A25L01-483).

c—

4. 30 IZRT &£SIZ. PoC 7H A5 a7 0wy 5% TAS S5 LT 58I, Debug > Program #&RLET,
30. PSoC 7O4'5324

i3 My_First_Design - P5oC Creator 3.3 [C\Projects\My_First_Design\My_First_Design.cyds
File Edit View Project Build | Debug | Tools Window Help

éﬂ J j E S & ] % Windows 3
Mic |a Program Ctrl+F5

Workspace Explorer (1 project) ﬁ Select Debug Target...
& @ # Debug F5
[T Workspace 'My_First_Design' (1 Pre ﬂ Debug without Prograrmming Alt+F5
EI]EI Project "My _First_Design' [CY C_i# Attach to Running Target...

ﬁ ToepDesign.cysch

&9 My_First_Design.cydwr )& Toggle Breakpoint F3

EHQ Header Files Mew Breakpoint »
{ teln] cyapicallbacks.h e
EIL-:} Source Files y S

: -] main.c J| Enable All Breakpoints

> o BT Tl
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o

TOTSIVT A EEYEY . | 31 [TRT &SI, AT SIVFIKRIE PSoC Creator DR T—4R /3\— (EIEDZE THE)
[CRTRENFT,

;E: TThis programmer is currently out of date | Z&E Ay E—UHNRRESNBHEENHBYET, TAYSY T7—LIIT7%
TyITU—RTBHEEITONTIE, FYDOEHIZH S KitProg 1—H— HAFESBEE,

B 31. TRY 3307 DikE

Programming started for dewvice: 'PS5oC Analog Coprocessor ***&4x&%0
Programming CYSC4AZ25LQI-483 image into CYEBC4RA45LQI-483 device.
Device ID Check

Erasing...

Programming of Flash Starting...

F

[ Motice List l

Programming - 46 of 256 blocks

6.5 I8—F3: HETOTAK
UTDERTYTERITLTHRIAETANET:
1. 3212579 &5IZ. CYSCKIT-048 DVK M USB /R—k% PC [Z#EfELE T,

32. CY8CKIT-048 DVK

LED

2. BREXtEUHY— (ALS) OLIZFZEZBEL. TIIZIELTHE LED OEELEILTHIEZHBL TSN, +74IR
BANHLBERNDTAMNRROBEHIBELZELIHYET,

7 FEDH

K7 T)r—230/—k&, PSoC 7+045 a7otyy TNAARERBNL. a—F—DORVIDTHFAUEERTHDIZE
AbET . FE. RTINS —23y /—ME AECBETERESITEMY—ADBEEZFHBALEL -,
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EE7 ) r—av/—rEa—FRbI

% 312, PSoC & PSoC Creator DFE D REFEICHREINDBIRSN =V RT L LRILEIU—RLET TV r—ay
/—I“"c_ﬁ'\bij—o

0o

= 3. — B RTL LRILOTZT)r—ay /—k

XEES XE4A
AN86233 PSoC 4 and PSoC Analog Coprocessor Low-Power Modes and Power Reduction Techniques

AN88619 PSoC 4 Hardware Design Considerations

AN73854 PSoC 3, PSoC 4, and PSoC 5LP Introduction to Bootloaders

AN89056 PSoC 4 — |IEC 60730 Class B and IEC 61508 SIL Safety Software Library

RAFTFNARDBEER)IISABIVT7TVr—av 7TV r—ay /—k (AN) 8&UPa—KEHI (CE) 2RLET,
%= 4. PSoC 7404 a7nytY#eeICREET 588

XEES XE4

Fays=IIL 7Hag

AN211294 AFE Implementation Using PSoC Analog Coprocessor

AN60590 PSoC 3, PSoC 4 and PSoC 5LP - Temperature Measurement with a Diode
AN70698 PSoC 3, PSoC 4 and PSoC 5LP — Temperature Measurement with an RTD
AN66477 PSoC 3, PSoC 4 and PSoC 5LP — Temperature Measurement with a Thermistor
CE211252 Interfacing PSoC Analog Coprocessor with Ambient Light Sensor
CE211301 Interfacing PSoC Analog Coprocessor with PIR Motion Sensor

CE211305 Interfacing PSoC Analog Coprocessor withinductive Proximity Sensor
CE211321 Interfacing PSoC Analog Coprocessor withThermistor

CE211322 Interfacing PSoC Analog Coprocessor with Humidity Sensor

CPU B&UEIYAH

ANB89610 PSoC 4 and PSoC 5LP ARM Cortex Code Optimization

AN90799 PSoC 4 Interrupts

110

ANB86439 PSoC 4 and PSoC Analog Coprocessor - Using GPIO Pins

CapSense

AN85951 PSoC 4 and PSoC Analog Coprocessor CapSense® Design Guide
AN92239 Proximity Sensing with CapSense

J—to—%

AN86526 PSoC 4 and PSoC Analog Coprocessor 12C Bootloader

ANG68272 PSoC 3, PSoC 4, PSoC 5LP and PSoCAnalog Coprocessor UART Bootloader
€5 Ak LCD

ANB7391 ‘ PS0C 4 Segment LCD Drive

Fayssvy

ANB84858 ‘ PSoC 4 Programming Using an External Microcontroller (HSSP)
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HATLRIE, BEMR. Va—23ay o48— A—h—REBEESLUREREBEDHAMERINTI—IFFHE>TLET . BEHD
BHFYDAI(RIZDWTIE, HATLAODOr—ay R—OFTEEEL,

Ha PSoC®*Yla—3ay

ARM® Cortex®< (%03 kO—5—  cypress.com/arm cypress.com/psoc

BHH A cypress.com/automotive PSoC 1| PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 7+ B4 a7aty4
HOYH & 1Ny TF cypress.com/clocks ATV ARREE IS A =T+

AB—Tx—R cypress.com/interface

QSa=F4 | 74—54 | TRV |ETH | bL—=25

B2HA & & A4 cypress.com/powerpsoc -

AE) cypress.com/memory Ta_j”b -'j-;'{_b
PSOC cypress.com/psoc cypress.com/support

AYF R cypress.com/touch

usBarkA—5— cypress.com/usb

JA4YLX/RF cypress.com/wireless
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