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ADZ 1 B D Ref Mux®

Ref Mux (7RI TSURFDLARIVERTEL
7FHOJEEDO L TORIERHEZRELET
CNIEPSOCHDARTUTHEERDT=H
OVETSURLRIVELTIAFRBIDEE%
JAGW-OEEEFEMENSLIFLET,

=JL r=
ax ;e

CPU_Glock, 3_MHz (Sw=Clk0
32K _Select Internal
PLL_Mode Dizable
Sleep Timer 512 Hz

COESITLTHS EFRELILALE e ar )
aLrCe =Gk
FFIATISUREBREFATNET. Egg givider 15y oA

lab_motor MPGAMDRefM R4k
AGNDA HYFEL=A,CCTHRELET

SvaClk Source Internal 24_MHz

SweGllk*Z Dizal Mo

finalog Power  SC On/Ref Low
B R=f Mu

AGndBvpazs  Dizable

Cp-dAmp Biaz  Low

A_Buff Power  Low

SwitchModePul OFF

Trip Yoltage [L 4810 GO0V

LD ThrottleBa Disable

Supply Voltage 5OV

Watchdog Enatb Dizable
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Vcc =

5.00V

Vcc =

3.30V
Vccl/2 Vccl2 Vccl2 Viee P2 4 2*V o Vccl2 1.6*V
+ /- + /- + /- + /- + /- + /- + /- +/-B
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* RefMux|Z2DUVT

RefMuxlZADD ALV FRTE

[Vdd/2]+/-BandGap 25 V13 V 1.65VE£1.3V
[Vdd/2]+/-[Vdd/2] 25 V25V 1.65V+£1.65V
BandGap+/-BandGap 1.3 V13 V 1.3V+1.3V

1.6 BandGap+/-1.6 BandGap 2.08V+2.08V ERAAT

2 BandGap+/-BandGap 26 V13 V FERAT]

2 BandGap+/-P2[6] 2.6 V+P2[6]V 2.6 V+P2[6]V
P2[4] +/-BandGap P2[4] V+1.3V P2[4] V+1.3V
P2[4] +/-P2[6] P2[4]V +/-P2[6]V P2[4]V +/-P2[6]V

BandGapEBE (XA T1.2xx. VIS FEL-1.3VELYFET RIFCOEELL O ARETNIZV T TEET.
Reference B EZNEMSANT B ENTEFTT N, Ch R TESE(IPort2[4]TY .
3210EVAL1ClZPort2[ZLCDIZ#EH SN TWVET,
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ADCINC flsDataAvailable fE[&X. ADZE#EMNKR T L TT—3H 5
FAA B BEIIRBEIZH o T=EF(20IZIR B LU R A

Start Page I/-IabS_adc [Chip]/Vmain.l: l

ZOTaGSLTE, R—YLT T e e
2: // C main line
[EEHHIAT>T, 0DEE e ——
4
(7_-“—975‘\%% ﬁﬁﬁ_{ﬁgd)&é) 5i Hinclude <mBc.h> /¢ part specific constants and :
Gi #Hinclude "PIoCAPI.h" A P30l API definitions for all
adc_datalCADZE#EERATS 7
o |
9 woid maini)
ADCINCA—H—FES 21— LI e
71 e 11 unsigned int adc data;
=IL)3 SEH== VR 2 1z PGL 3tart (PGL HIGHPOWER) :
ZL)AADABRSATULVGELDT 2 g
#{’_ljyﬁ‘—ézj—-_gxégﬁt 14 LCD InitBG(LCD 3I0OLID EBG):
15 M3C EnableGInt:
16 ADCINC Start (ADCINC HIGHPOWER) ;
17 ADCINC GetJamples (0] = I
ADZEHDA—HF—FET1—)LIZIX 18I while (1) 4 AXF O]
12*5#55”~8E“V|‘D)~T®%®[i, 19 [ while (ADCINC fIsDatalvailable()] == 0j; ]
%“Uﬁﬁtﬁﬁié 20 adc_datg = ADCINC wClearFlagGetDatal);
21 LCD Fositionil, 0] ;
Zz LCD PrHexInt (adc data):
23 LCD DrawBG(l,0, 10, (ade datal/-0));
29 - 1
25: L1}
Z6
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* 57K lab3 adc FE

1.PGA, ADCINC, LCD A—H—F>a1—LEEE
2. B 21— I)LEIZHEIR. INDA—REERTE
3.GC&Build

4. %I\ TERERLET
57073 LLTVRZRILTEZSABMYET

fiEER
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RO OFDIER(IBRRY 20D 7 DIHFE)

1. File > New Project &41)w%
2. Chip-level Project Z#EiR

3. Name Z#A A
f5l: lab3_adc

4. Location ZEiR
5. C:¥psoc_lab¥lab3 adc

5. OK #4591y

1

ﬂ- P5oC Designer 5.0

Edit
New Erojsct..,
Mew File. .. Chel+h I

Wiewy  Project Imkerconmect  Build

-CEpH-Shift+

Debug  Program

B
H
i

Open ProjeckWorkspace. .. Chrl+ShifE+0
Open File. .. Chrl4+0

2] x|
Proje 1=
(V) &
Chip=level J Swstem-level

Project Praject
|This iz a clagsic wdx PSoC Designer project, selecting and placing user modules.
Name: 3 ILabB_F\DO I
Location: 4 ¥Documents and Settings¥muda¥ T A0 By Browse...
Warkzpace name: ILabS_F\DO [~ Create directory for workspace
Workepace: |Oreate new Workzpace ﬂ

5 Cancel
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1. View Catalog #%2')v%
2. CY8C27443-24PX| #E
3. Select #40')v%y

4. C ZER

5. OK #90)vs

Renji_Mikamil(at_mark)nifty.com

19" BPSoC. EEM

iR

FBIR(BRRV I, 7DES

select Project Type

[ : e |

—Clone project:

Path: |

) lize the same tateet device

€ Select tareet device

Erowse.. |
Clear Path |

—5Select Target Device

Device: |OY802?443—24 PVHT

enerate 'Main' file using:

! lsse mhbler

View Catalog...

5 Cancel

Device Catalog

CV3C27142-24PX1 1z 8

@
G
=
x CYEC27243-24PVX 1z 3
- CYBC27243-245X] 12 s

16K
18K
18K

Supply

N

““-_--

\
- CYBC27543-24AXI 12 8
< CYBC27642-24PWX 12 e
&
& CY8C2TE43-24LFXI 12 8
N Cracarz 12 8
Cacar. 1z 8
ﬁ CYEC2T843-12PVXE 12z 5
E CY8C29488-24PX1 12 1.
H CVBL29466-24FW X 12 16
L CVBL29455-243X] 12 16

256 [ 3.0t05.25 YES ?\
256 16 3010525 YES L=
256 18 3010525 YES N
.l
G
———

2K

3.0105.25

3010525

VES [
YES K
YES K
47510525 YES k
3.0105.25 YES b
3.0105.25 YES I

010 5.25 YES Ne
s
Shon Part (€ Solest | ) Glose
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* New Project: lab3_adc Mg FH/7h7=7058)

g {:- helle_world - PSol Designer 5.4

File | Edit Miew Project |Interconnect Build De

3 | New Project.. Ctrl+Shift=N

%] New File.. Ctrl+N

‘l jﬂ Open Project/Workspace... Crl+Shift+O

Mew Project

Project tvpes:

1.File > New Project®

21)99

2.Chip-level Project Z/\15Ak
3.70vx /M4 (lab3_adc)x A S

7 X

/ 4.7 O ERFETEHTALIN
// (c:¥psoc |lab¥lab3 adc)}EE T 5.
~

b EFERESLE

Hame:

Location: Ci¥

Workspace: Greate new Workspace w

Workzpace Mame: |F‘DF‘r|:|ject1 | Create directory for workzpace
Project Creation: !‘\hj:-.n_.l Prpjeu:t_

Tareet Device: CYRC2ITAd3-24PKI

Generate ‘Main' file uzing: | G

an..x&7997,

5T\ X
CY8C27443-24PX|% &R

Device oa'tah:g\ [j:-f)\Dewce
v Catalog&x2')v?)

Creates an empty G — bazed Chip-level project for CY8CG27443-24PX] device.
Thiz project type supportz Uszer Module zelection and placement.

: ~
, —6.RFE2T1=H
I ok 3‘ Tancel
— OKZ&D')vs
[
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A—H—Fa—)L DEMEE

View > User Module CatalogZ%'J)w
JLTUTD3IDDED2—I/LEEM

1.ADCs > ADCINC >
Single Stage Modulator

A TILD)YY
2. Ry TT7vT 4 RIFOKTELS
3.Amplifiers > PGA

4.Misc Digital > LCD

1 -4 Single Stage Madulator

P . [l Ay | Ll
ol BDCINGT4
-1 DELSIGNH

-1 DELSIGS
e DUALADG

45 SARG
- TRIADC
e TRIADCS
=i Amplifiers
e AMPINY
e CmpLP

4 Arialle
- Gounters
#-] DACs
#-_1 Dieital Camm
-1 Filters
B Misc Digital
s DigBuf
e Diglhv

®-[] LEDTSEG
-] OneShat

e PWD
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e ADCINGWR

4% DUALADCE

Choose the ADCINCPWM Modulator Order
Choose a dircuit topology and dlick the 'OK’ button or dick ‘Cancel’, below.

The Incremental ADC permits a tradeoff to be made between in-band quantization noise and the number of PSoC
blacks required. The second-order modulator does a better job of shifting quantization noise out of band where it
is reduced by the decimation filter. This improves SNR but requires one additional switched capaditor analog PSoC
block.

21x

o SHADOWREGS
d‘ﬁ‘ SleepTimer

& First-order Modulator: This topology
Select uses a single analog switched capacitor
Single PSoC block and one digital PSoC block.
Stage The analog block may be placed in any
Modulator ASC or ASD block.
Second-order Modulator: This circuit
topology requires two switched
- capacitor PSoC blocks, one more than
Select the the first-order modulator. These two ~ —
Double T blocks always map vertically into an
Stage analog column s@ ey share the same
Modulat : comparator bus the
oCitator = wm_The PWM hlnck mans =
Frint =]
4
N
!




HO—INJLINSA—BD

View > Global Resource
1.VC1 % 3
2.Ref Mux Z (Vdd/2)+/-(Vdd/2)

3. FNLIM T #HAE

Ref Mux (770553 FDLARILERFEL
T7HAJEED L TORIEEMERELET
NIEPSOCHDARTUTHEERDT=H
OVETSURLRILELTIAFRAIDIEEE
WAGW-HEEBUENSLIFLET,
ZODESIZLTHSEFHRELELRILE
FFHATISURBREEATNET.
lab_motor MPGAMDRefMERK(Z
AGNDOHYEL=M,CCTHRELET

CPU_Glock, 3_MHz (Sw=Clk0
32K _Select Internal
PLL_Mode Dizable
Sleep Timer 512 Hz

W1 = Systilk/] 3 ]

WIC2= WO/ 1

WiC3 Source  SwsClkA

WiG3 Divider 1

SvaClk Source Internal 24_MHz
SweGllk*Z Dizal Mo

finalog Power  5C On/Ref Low

B Fef hux

AGndBvpazs  Dizable
Cp-dAmp Biaz  Low

A_Buff Power  Low
SwitchModePul OFF

Trip Yoltage [L 4810 GO0V
LD ThrottleBa Disable
Supply Voltage 5OV
Watchdog Enatb Dizable
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RefMux|Z2DUVT

RefMuxlZADD ALV FRTE

[Vdd/2]+/-BandGap 25 V13 V 1.65VE£1.3V
[Vdd/2]+/-[Vdd/2] 25 V25V 1.65V+£1.65V
BandGap+/-BandGap 1.3 V13 V 1.3V+1.3V

1.6 BandGap+/-1.6 BandGap 2.08V+2.08V ERAAT

2 BandGap+/-BandGap 26 V13 V FERAT]

2 BandGap+/-P2[6] 2.6 V+P2[6]V 2.6 V+P2[6]V
P2[4] +/-BandGap P2[4] V+1.3V P2[4] V+1.3V
P2[4] +/-P2[6] P2[4]V +/-P2[6]V P2[4]V +/-P2[6]V

BandGapEBE (XA T1.2xx. VIS FEL-1.3VELYFET RIFCOEELL O ARETNIZV T TEET.
Reference B EZNEMSANT B ENTEFTT N, Ch R TESE(IPort2[4]TY .
3210EVAL1ClZPort2[ZLCDIZ#EH SN TWVET,
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RefMux|IZ2DULVT

Vcc =
5.00V
Vcc =
3.30V
Vccl/2 Vccl2 Ve Ve P2 4 2*V o Vccl/2 1.6*V
+ /- + /- +l- + /- + /- + /- + /- +/-°
Viee Vccl/2 P2.6 Viee P2.6 Vies Vccl2 1.6* VBG
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PGAA 1 DECHR

View > Chip Editor

1. Analog_Column_InputMux_0 #%')w%
2. Port0 1 #:&iR

3. PGA®Inputx 2')v%

4. Analog_Column_inputMux_0%&iR

e | Alt+FS5v4

Wk | Ctri+o)vs
Ctri+KS5w4
#E/N | Ctri+shift+21)w 4
Ctrl+shift+ K54
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PGAH 11D ECHRE

View > Chip Editor

1. PGAMAnalogBus #%')w%
2. AnalogOutBus 0 #:&EiR

3. AnalogOutbuf 0 #49'v%
4. Port_0_3 #ER

ASD20 |
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PGA/NSA—RNDHTE

View > Chip Editor

1. 72417099 EDPGA_1
=)

2.Name # PGA 1 — PGA

3.Gain & 1.000 PGA
zer Module H
fﬁinh B
Gain 1.000
4 . Refe re n Ce E VSS Tyt AnaloeColmn Thout k] B
I Feference Was
finalog Bus AnalogOut Buz 0

TS E #FHAE
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ADCINC D EC#z

View > Chip Editor

1. AnalogColumn_Clock 0 #%')w%

2. VC1 Z&R

3. ADCINC 1®Poslnput &%2')v%o

4. ACB00 zZ:ZEiR
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ADCINC/\SA—EDEETE

(LR

1.724)L70v49 EOADCINC 1
000

2.Name % ADCINC
3.DataFormat % Unsigned

: : . [ ADCING
4 Resolution % 12 Bit Hame_ ADEI
5.Data Clock ’E VC1 Verzion K|
DataFormat Unzigned
6.Neglnput Z ACBOO Resolution 12 Bit
7.PWM Output Z None Dats Clock | W01
Fozlhput ACBO0
Meeglhput A BO0
N H MeglhputGan Dizconnected
%;h'u%(j: *)J ,ﬁﬁﬁ Cilock Phasze Mar mal
Fulzewidth 1
IF‘WM Ctput Mone
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LCD/NTA—ZDEETE
View > Chip Editor
1. EEmALAD LCD_1 #9')v9
2. LCD 1MDINTA—3% AN

ZEINDZEHE LCD 1 — LCD
FERAR—FDIEE Port2

Renji_Mikamil(at_mark)nifty.com

MHame

oD

= Wiork space Lab2 P LD €1 project)
EHE‘ Lab2_PWM_LGD [CYBC27443-24PHI]
=% Lab2_PWM_LGD [Chip]

E{b Loadable Configurations
Eﬁr labZ2_pwm_led - 3 Uszer Modules

MIKAMI CONSULTING 2018 — Renji Mikami

Uzer Module o0
. 1E
I LD Port Port 2
BarGraph Enable
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GC(Generate Configuration)

 Build > Generate Configuration Files... Z%2')w%

% | ab1_PWM - PSoC Designer 5.0

File  Edit Miew Project  Interconnech

NEHE . EEY MY

de

bal Resor &5 - labl_pwm S
GPU_Glock 3_MHz (SysClk/8)
32K _Select Internal

PLL_Maode Dizable

Sleep_Timer 512 Hz

W01= SysGlk/1 16

WC2= VC1/N 16

WG3 Source VG2

WC3 Divider 280

SyeClk Source hternal 24 MHz
SyzClk*2 Dizal Mo

finalog Power  5C On/Ref Low

Ref Mux (vdd/ 2+ /~BandGap

e GCHRTLI=S mainc 8 TILY)vY

Y—RXO—RECahEE A

Renji_Mikamil(at_mark)nifty.com
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Build ‘ Debug  Program  Tools  Window  Help
GenerateBuild 'Labl_P'WH' Project F&
Generabe/Build All Projects Shift+F&

o Generate Configuration Files for Labi_PWIM' Project

]
3

Generate Configuration Files for all Projects

Compile Ch+F7

VT

Build 'Lab1_PWHM' Project F?
Rebuild 'Labl_PWH' Project
Clean Labl_PWHM' Project

Show Last Build Feport For 'Labl_PWM' Project

1

R

rkspace Explorer
=) Warkspace 'LabZ_PWh_LCD' O project)
E-Z Lab?_PWM_LCD [CYBC27443-24PXT
=14 Lab2_PWM_LGD [Chip]
EHj Loadable Configurations
=15 lab? prm led - 3 User Module
..... W Fas

..... i LabZ_PWM_LCD [Pinout]
= Lab2_PWM_LGD
25 :

o —r'
#- lib

g flazhzecur ity txt
-4 External Headers

26



Y)—RAa—kEeah

Skart Page ]/-Ial:uS_ad-: [Chip] /]/ main.c ]

« mainBaEAIZ
Y—XO—k#&# AN

LCD_Position X M5 BA

LCD_Position( m, n)
m:0 EDITIZER R
1 FTOITIZRTE
n:EZML n+t1 XFH
MHERR(NEZEBDR)

1

L I I Ry [ R VU

= e
= W MR O

15

e e e e e e e e e e e e e e e e e e
A/ C main line
e e e
finclude <mSc.hr A4 part zpecific constants and
f#include "PSoCAPI.h" A4 PSoC API definitions for all
Lnid maini)
=

unsigned int adc dats;

PGA Start (PGA HIGHPOWER) ;

LCD Start();

LCD TnitBG(LCD 30LID EG):

M3C EnableGInt:

LDCTINC Start (ADCINC HIGHPOWER) ;

LDCING GetSamples (0] = N\
= while {1} { /- AXF O
while (ADCINC fIsDataldvailable() == 0};
adce data = ADCINC wClearFlagGetDatal);
LCD Position(d,0);
LCD _PrHexInt (adc_data):
LCD DrawBG(l,0, 10, (ade data/=0) ) ;
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O INMILEE LR

conned || sbug Program Tools Window Help

. Build > Compile ‘lab3_adc’ Project £45)ws “r, oo —
- Build > Build ‘lab3_adc’ Project %%41)v%

Generate/Build All Prajects Shift-+F6

o Ger

les for 'Lab2_PWM_LCD' Project === -==== o=

iguration Files for All Projects

I Build 'Labz_PWM_LCD' Project

e e
Clean 'Laba_PWM_LCD! Project

Show Last Build Report for 'Lab2_PWM_LCD' Project
=

i} 11 PWME_1 Start();
12 PUME_2Z_Start();
13 LCD_Starc();
14 LCD_PrC¥uring("Hello, world!");
e

Cukpuk:

Show output fram: IEIuiIu:I "I

IWCE¥ Documents and Settings¥muda¥T A8 v ¥ Lab3_ ADCY¥Lab3 ADC¥mainct
® O U t p Ut Wi n d OW -Gwa rn i n g ‘b | EC4Documents and Settings¥mudais A0 oot
N -~ C¥PROGRA™¥Cypress¥Common¥CYPRES 2¥toolz¥ make: *** [obj/mainpl1] E
ErrorhAH7=15
p— C¥PROGRA™ ¥ Cypress¥Common¥CYPRES 28 oo lz¥ make: *** Deleting file "ol
W E£7=IXIE D17
"IN E B —
9 )[/ J / ZO) 17 ADCING GetSamples (0] ;
- . s — — 18 while (1§
Ij-ﬁjﬁl ﬂ?ﬁ‘/ \’{7’( I\ﬁmémé 19 while [ADCINC flsDatalvailable(] == 0]

20 adc_data = ADCINC wClearF lagGetDatar):
2l LCD Positionil,0);

s LCD PrHexInt (adc data

23 LCD DrawBG(1l,0,16, (adc dat asf501) :I

2y B

Z25:L}

26
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MiniProg ® & #x, [B] BR B £

« P01 & VREEH:
LET,

«  MiniProgZEval1lZ#&#x
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T7—LIIT7DEERAH

* Programming Mode 2 -IEx
PowerCycle z:#Ei{R

View  Help

Paort Selection | Utilities |
) MINIProgl /DBT6B072013 | File Path: ﬁLab‘I Putdiélabl PM¥outoutLabl F'WM.l’IlexF
— 4 »
Prograrnmer: MIMIProg1f0591 BEDT 2913

. % EHYysTBE i FE
2Tl 3R] i Power Status: OFF

> Fri

%% Jl & F;ﬁ yﬁ Device Werification: & on O off

IOY802?443—24*}<1 'I AutaDetection: - & on O Of

fictions =

Aotive HEX file set at 13:15::28

o ACtionS %Eﬁ&?qﬁjﬂ%ﬁﬁgﬁ Device set to CYSC27443-24%XI at 13:15:28 '

For Help, press Fi - pass RN corvected
. @ woyvsyae
MINIProgZ & L CTEIRZ it#a
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Renji_Mikamil(at_mark)nifty.com MIKAMI CONSULTING 2018 — Renji Mikami 31



PEREtE Y —(10~80cmEtil) il TH KD

OFIHFIE
IEREIZIS U T-
BIEAH
(F&toHD
HEEEEEZ T
HEDo)
Q@EiHFIE
GNDIZ#E#E
@ FrimFIE
VCC(5V)IZ
b

HP#% Sensors
=S,

S N—EOBRAESTONIHYETHASANIEVIFEFDOME CHERAL TS
W, EE(BEDHSA)NSRTEADOE A, FRARGND, HHAGVCCEVTT,
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Memo

74 0—7 v JURL (Revised)
http://mikami.a.la9.jp/meiji/MEIJ].htm

A

= LER(HDANAL)
Renji_Mikami(at_mark)nifty.com
mikami(at_mark)meiji.ac.jp (Alternative)
http://mikami.a.la9.jp/ _edu.htm
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