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PSoC M8 MPU

PSoC 2 256
M8C (F RAM
GPIO
M8 MPU PLL
F
8 PC 16
A X,PC 0
SP OXFF
PUSH 0).40]0)
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RAM( Random Access Memory)
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PSoC

— Port 7 o Portb H Port5 q Port4d  Port3 4 Port2 |4 Port 1 H Port D g‘;’iﬂgg—

SYSTEM BUS
PSoC™ CORE

Flash Nonvolatile
Memory

Supervisory ROM
(SROM)

Sleep and
Interrupt || CPU Core (M8C) | Watchdog

Controller T

24 MHz Intemal Main Infermal Low Spead Phase Locked 32 KHz Crystal
Orscillator (IMO) Oscillator (ILO) | oop (PLL) Oscillator (ECO)

SRAM

Multiple Clock Sources
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PSoC

PSoC
DSP( Digital Signal Processor)
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5mV

A/D

A/D
A/D

00 FF
25.5V

0.01V

( AID
D/A

A/D D/A
ADC, DAC
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D/A

1.0v 0.1

A/D

1

ov  2.55V
A/D

Converter
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A/D

A/D

**CD
CD
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A/D, D/A
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AB,C
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AB,C
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PSoC
7

@ | Priority |—J Interrupt Vector

Interrupt Taken ¢
or . Encoder

— &
INT_CLRx:n Write Y2 . ’

7’ \ e .
| Posted 1 ¢ Pending 3 . Interrupt
\Interrupt % Interupt & Request
7 ™ g
MEC Core

0’ R \¢, ‘M f

]

GIE
/ CPU_F[0], GIE

Interrupt
Source
(Timer,

GPIO, ete.)

PWM8_1 DBBO00

void main()

{

PWMS8_1 Enablelnt(); “JPWMS_l _a
PWMS8 1 Start(); =0

while(1){}: /

}
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(ISR)13
PCH,PCL,CPU F PUSH
CPU F GIE 0
PCH 0 PCL

ISR( )
RETI ISR
CPU_F,PCL,PCH POP
+M8C
+ LIMP 7
: 5 JMP ISR 5Cycle+ISR13Cycle+LIJMP7Cycle
25Cycle 1.042uSec(24MHz,25Cycle)
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4 (08h,0Ch,10h,14h

VC3 18h

GPIO (1Ch)

16 (  DBBO00-20h
DBB10-30h )

12C (60N)

SleepTimer (64h)
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PSoC

(OP )| | (ADC)
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WG(WaveGen)

WS(WaveSpectra)

PSoC Designer5
PSoC Programmer

WG
WG

PC

(
(200Hz-4000Hz 30 )

WS
WS

WG

WS



PC

PSoC
PC 2

Windows >

Wave: 44100= = 16bit
FFT:| 4096 Hanninz




PC /

PSoC

2.5V DC




PSoC

CY3210 EVAL1 (Miniprog ,27443(29466) , USB
)
1 10
3P (PC )
( )1 ) )
cds( ), : , 2 3 (
) , , , PIR
, . H , MOSFET, ,
USB (PC-PSoC )
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Lab ,

.C:¥psoc_lab¥
C:¥psoc_lab¥

p3_1200hz
C:¥psoc_lab¥p3 1200hz

psoc lab_master( psoc lab master2010)
URL
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p3 1200hz

MiniProg
.-
(DAC)
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03 1200hz

1.PSoC Programmer PC USB

2.PSoC Programmer

3.p3_1200hz.hex 27443
4.
. p3_1200hz.hex ,1200Hz
27443 3 (
4
MiniProg
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03 1200hz

27443 1,200Hz }))))
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hello world

LCD




hello_world
1.PSoC Designer Project

2.User Module "LCD”

.main.c ' API
3.LCD Port2
4.main.c .
LCD_Start(); LCD 1 Start()

API LCD_1 PrCString();

5.Generate Configuration
6.PSoC Programmer

:PSoC Designer
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motor

1.PSoC Designer PGA

2.PSoC Programmer
3.

VSS

PGA : Programmable Gain Amp
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motor

DC
DC
PGA
PGA
PGA Vss (
) : ( )
5V
P04 +
(Port_0_4) P05
PGA (Port_0 5) ©
DC Vss —- DC
4 )

PSoC Designer
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MiniProg

« P04 VR
VR( )
PGA
(P0O4) ,VR oV
VR
VR
5V
5V
. PO5(PGA ) GND
2V,40mA
(
PGA )
« MiniProg Evall
Vdd +
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PSoC

PSoC
. PGA Vss(0V) 0 5V

© e \
(Port_0_4) P05 o

PGA (Port_0_5) b o
DC ﬁ : /[)C / Asbh

PSoC Motor
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PSoC

PSoC

PSoC
( +2.5V)

PGA p—

oV

Freq(2i=1.07 k2 Vp-pl2i=1.42 ¥ Vaug(2)=9.55emV
Source p— Yoltage Measurements — Clear Mot
1834 ¥V pp ¥V &g ¥ rme M, Mery




PSoC

+2.5V DC PGA
+2.5V .

Global Resources — motor >~ 31X (O 5V )

CPU_Clock 24 _MHz (SyvaClk/ 1)

32K _Select Internal (2 . 5V )
PLL_Mode Dizable

Sleep_ Timer 512_He + 2.5V ?
W= SwsClk/MN 1a

WC2= WC1AH 16

W3 Source SyaCilk A

W3 Divider 1

SweGlk Source Internal 24_MHz

SveClk*? Dizable Mo

finalog Povwer G OndPef Low PGA

Ref Mux Qdd 2+ - 0ddd 2D o

AGndBypazs —_——
Cp-Amp Bias

& _Buff_Power BandGa

SwitchMade Pump 1.6 BandGap)+/-{1.6 BandGap) —_— +

Trip Voltage [LWD é5h &2 BandGap)+/~BandGap
LVDThrottleBack |2 BandGap)+/-P2(8]
P24+ /~BandGap
P2[4]+/-P2l6]

Supply Voltage
atchdos Ensble

Properties - PGA_3 >~ 1 X PGA
MHame PGa 3 +

PGA AGND (
AnalogBus AZB02 Vdd/2 2.5V)

PGA
ASDIZ AGND( )




File - Edit Wiew Project Interconnect Build

NBHd . EES(EE i

P2[4]+/- BandGap
BandGap 1.3V (1.2Vec+0.1Vaain)

Global Resources - empty 20466 -3 X

Power Setting [ Vo 5OV / 24MHz

GPU Glock SysGlk/8 REF[2;0] 3

2K _Select Internal

PLL_Mode Dizable

Sleep_Timer 512 Hz Vce =

WGz SvsClk/N 1 5.00Vv

WG2= WC AN 1

WiS3 Source SysGlk

W3 Divider 1

SvsClk Source Internal

SvaClk*2 Dizable Mo {
SC OndBef Low Vee =

fnalog Power

P2[4]+/-BandGap 3.30V

_ dd/ 2+ ~BandGap
Op-f&mp Biaz |Odd 20+ /- 00dd 2

& _Bufi Power |BandGapt/-BandGap
SwitchModePud .6 BandGapi+/~{1 6 BandGap
Trip Voltaee [||'2 BandGapi+/-BandGap
LD Thrattl=Ba (2 BandGap)+/-F2[6]
Watchdoe Enatiis ‘ --per----gr--- -
Ref Mux \
Selects the range and accuracy of warious analog
references. Thiz sets the analoe eround and
peak-to-peak voltage limitz of the analog svstem.

AGhdBypazs

Fegizters Affected:

4RF GR

Vee/2  Vecel2 Veel2 \ 2%V Vee/2 1.6*V,
— +- - - i P2[4] |2V YS! +/-5¢
Properties - PEoCConfieTELasm + I X Voo Vecl2 P26 Vg, +/-Vee | Vog Vecl2 164V,
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PSoC
AGND

AGND

RefHi/Lo DAC

0,63h ARF_CR

REF[2:0]

oLx
L

Vd
FTrod
Wbandgap +/-—-\‘ Qe
P2[4] @ RefHi
Vidd’2 o

Viandgap +

ARA. ,—LAGND

-

P2[4] (85 4/ S50 4)

= i Firo {;.F
J0s
28] \—/ o Hzﬁ_;

\as

E 211, FFOS5Y I P LA FO—)LHER

®* 211 FFAS) T F LA LAY

VbD

Wss

E 21-2. YT 7 L2AME

RefHi
# I""'Ilr\a:I'I'u
AGND
J"' VAGND = Voo
RefLo

FELA £ ) Ewlk T

L'-.rr-a| Ewhk 8 | Ewk 4

Evlk 3

Ewl 2

Ewbk 1

Ewul 0 TR

0,63h ARF_CR

HEE |l REF[2:0]

PARIZ-0]

RN - 00




PWM Period (Pulse Width)

labl pwm

‘.‘
(DAC)
D
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PSoC

24MHz  SysClIk
(CSysCiy 24MHz 375Hz VC3
Cver 15MHz | , SysClk/16 SysClk --> VC1 ---> VC2 ---> VC3
C vc2) | 93.75KHz / , VC1/16 116 116  1/250
VC3 375Hz / /  vC21250 ™
N/ Internal Main
PWMS 1.5H}/ / // VC3 /250 Oscillator(IMO) SYSCLK X 2
2aMHz —p  (24MHz)  (48MHz)
€ Labi_PWM - PSoC Designer 5.0 ' " \ -—1—-9 X2 >
Fle Edt Vew Projec (| pars] P — |
NSdd. EBA/FT : —> +N1
Global Resources -lsbl_pwm / /' /~ & X i: Pi[a)=== . . \E{,‘—* v
CPUGlck  3_MH: / Exterual C s——— —) N3 =)
32K Select  Internal = ) .
| [P N2 e
i Sleep_Ti 512
Vot S;r:gwns / [:— P1[2] -
VG2= VC1/N 16 J— . ,
i L e [ P8 == o +n s
e | I e | |
SyvsClk Sour_ce Internal 24_MHz ] EKE : CP;JJ:;LI..E
Syaied Sl S "] P1[0] S CLK32(32KHz) ol
nalog Power SC On/Ref Low
) et Mus(dd/2)e/-BandGep Internal Low il
Oscillator{ILO}) .. | 1L
| Slee 750KHz
Global Resource = | 1 s1oihs | 187 5KHz
LTI
| 32KHz 93.7KHz
e /
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PWM8

Period Register PW
VC3 375Hz, Period 249
1/375 * (1+249) sec = 0.67sec ....1.5 Hz

Pulse Width Register

VC3 375Hz, Pulse Width
1/375 * (1+124) sec =0.33 .... 1.5Hz

50%duty

M

Period

124

/

Period = [ O

Pulse
Width .

Properties - PAWME_1 « 0 X

Fericd Fulse Width
Register IFIegister

n,f Data n F.wmmj
16:1 Enable o
B

Counter " Comparator
16:1 ~ Counf —#—1A
’-—Lnad
Clock Period
Duty

Renji_Mikami@nifty.com
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Mame Phi'hd3 1
Uzer Module | Pii3

i i
i lock, WiCa
Enable High

CompareCut  Fow 0 Output 1
\\TerminaIDI:uunt[ Maone

8 Period 249

™ Pulzeiidth 124
CompareType  Less Than Or Equal
InterruptType  Terminal Count
Clocksvne avhc to Svsllk

IrvertEnable  Mormal

51



GWS Micro STD

+3V, GND,
7 .15ms 20ms
L e I 1ms
| ¥1.1 N-01 809
nl = PSoC PWM16
: ' , 180 ,0
0.7msec, 180 2 Amsec

Pulse Width

| Crond Wieg Serve Ten O _ 08, "f'-
2.4msec 0.7msec
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Global Resource

Global Resources - matar

CPU_Clock
J2K_Select
PLL_Mode
Sleep_Timer
W= SysClk M
WGE= WIS AN
WiG3 Source
W3 Divider
SvsClk Source
SvsClk*2 Dizable

finalog Power

et Mux

AGndBypazs

Cp-dmp Biaz

& _Buff_Power
SwitchModePump

Trip Voltage [LWD (SMPY,
LD ThrottleBack

Supply Vaoltage

Watchdog Enable

24 MHz (SysClk 1D
Internal

Dizable

B12 Hz

16

14

SwsClkA

1

Internal 24_hMHz

Mo

SC On/Ref Low
0dd 20+ - BandGap
Dizable

Lo

Lo

OFF

481 500
Dizable

kN

Dizable

PWM16 Period

93.75KHz / 1835 =

51Hz (19.6msec)

CPU Clock 24Mhz
VC1 = 1.5MHz(24MHz x 1/16)
VC2 = 93.75KHz (VC1 x 1/16)

VC2

PWM16

Properties — PWMIG61
MHame P15 1
Clock WiG2
Enable High
CompareCiut Fow 0 Output 0
TerminalCountOut Hore
1835
Pulzeiidth A5
CompareTvpe Lesz Than Or Equal
IhterruptType Terminal Caount
ClockSwne avhc to SveClk

InvertEnable

Period

MHormal

PWM

Renji_Mikami@nifty.com
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)

Properties — PWMIG61
MHame Pityhd1 61

Pulse Width 65 i .
93.75KHZ = 0.011msec Glack WC2

Enable High

0.011 x 65 0.7msec T

; Period 1835
2.4msec Pulse Width 225 Puls=ilidih 6
Compare Tvpe Lesz Than Or Equal
Interrupt Type Terminal Caount
ClockEyne avhc to SveClk
IrvertEnable Mor mal
2.4msec (PW:225) 0.7msec (PW:65) PulseWidth

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

N T YIS FUPT e T T ERPTETEY S EPTERV R S RT T Er e PR e BT P T BY T Y STET S Py B

e HOT | ZONtA] MOOE — Vernier Time Ref

Main = XY Roll Bl On B Cntr




PWM

PWM16_ WritePeriod()
Period

PWM16_WritePulseWidth()
Pulse

API
PWM

Renji_Mikami@nifty.com

, main.c

This sample shows how to create a 33% duty cycle output
pulse. The clock selected should be 1000 times the required
; period. The comparator operation is specified to be "Less than or Equal”.

/* include the Counter16 API header file */
#include "PWM16.h"

[* function prototype */
void GenerateOneThirdDutyCycle(void);

/* Divide by eight function */
void GenerateOneThirdDutyCycle(void)
{
[* set period to eight clocks */
PWM16_ WritePeriod(999);
[* set pulse width to generate a 33% duty cycle */
PWM16_WritePulseWidth(332);
[* ensure interrupt is disabled */
PWM16_Disablelnt();
[* start the PWML16! */
PWM16_Start(); }
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labl pwm

« PWMS8
LED 1.5Hz

o

Renji_Mikami@nifty.com
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PWM
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- LCD

lab2 pwm Icd

2
PWMS8

XOR

,LED
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gplo_poll
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PSoC

PSoC

PSoC

GPIO
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1 H) O

0 1
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MCU 8

-PSoC

L)
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PSoC

MCU

MCU

MCU

ON/OFF

Renji_Mikami@nifty.com

ON/OFF

01
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GPIO( )

PRTXDR
PRT1DR 1

PSoC Designer

PRTxDM2/DM1/DMO
PRTXIE

PRTxIC1/ICO

PRTXGS CPU

X 0,1,2,3...)

Renji_Mikami@nifty.com MIKAMI CONSULTING 2011
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GPIO

(8 )
unsigned char prtData,pinData;
prtData = PRT1DR,; I/l Portl
pinData = PRT1DR & 0b00000001; // P1.0
pinData = PRT1DR & 0b00000010; // P1.1
(8 )
PRT1DR |= 0x01; // Port1l.0 High
PRT1DR = PRT1DR | 0x01; // Port1l.0 High
PRT1DR |= 0x02; /[ Portl.1 High
PRT1DR &=0b11111011; // Portl.2 Low

M8C GPIO 1
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GPIO

¢ S1 VCC (5V) , GPIO
VSS(0V)
o SW OFF 0V(LOW) SW ON
5V(HIGH)
— VSS(0V)
'?F —iF |8
q ON
i
< )
: 0
4 T
:
10
ﬂ ¥ |
GPIO
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LED GPIO

e LED VSS(0V)
STRONG( )
LED ON/OFF

—p—h

3
1
—}-
‘
' : -

]
11

Fipsl— ¥ = STRONG
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GPIO

F110 Fort 1 0 StdCPU Strone, Dizablelnt

F1[4 Fort 1 4 StdGPU Pull Down, Dizablelnt

P1[O] LED Output
P1[4] Switch Input

Renji_Mikami@nifty.com MIKAMI CONSULTING 2011 66



= Input Path

DM
]10]
GPIO A — Gichal
Input Bus
Read PRTXDR |
—} Data Bus
12C Input
_ INBUE
DM[2:0]=110b LSET
. |
TRM (Technical Refeence Manual 3 R 4 | QinLatch
( ) T / e (To Readmux,
Interrupt Legic
CELL_RDI EN - }
—ANWNV—__> AIN

)

Output Path

BYP

Vid

Vdd
i DATA
‘ - Hi 56K <
Drive Slaw = BIN
BBK 2
I
|
—__

Write PRTxOR

Global
Output Bus

[2C Output [_>
12C Enable [ >

Logic | | contral

=
|
W

v TRM 98

AOUT [_>
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GPIO Drive Mode(TRM 98

L0
sl || T
el

0
1
( )
2
3
4
5 Slow



PWM

()

timer_pwm?2
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2.

PWM
)

3.

4.

Renji_Mikami@nifty.com

PWM Period
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16

Pulse Width

MPU

-PWM16
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2.MPU

3.MPU

Service Routine)

4,
POP
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()

MPU PUSH(
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MPU

PUSH
(ISR = Interrupt
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Interrupt )

Renji_Mikami@nifty.com

RESET

Maskable Interrupt

MS-DOS

—(
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(Non Maskable

INT21
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(O P
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PGA
LCD -

lab3 adc

(ADC) I
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AD
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3 AD TRIADC
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lab3 adc

VR LCD

VR
LED

N\
777
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(IP

Selected Uzer Modules

(® Jab2 |

ADCING 1 /Lu: o

7
AD LCD
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Ref Mux

PSoC
oV

lab_motor
AGND

Renji_Mikami@nifty.com

PGA

Ref

Ref Mux

MIKAMI CONSULTING 2011

Global Resources - lab3_ade - L]
CPU Glock 3 MHz Sy=Cilk/3)
32K _Select Internal
FLL_Mode Dizable
Sleep Timer 512 Hz
WiC2= WC1AN
W3 Source SysGlkA
W Divider 1

B Ref Mux T 24/ (e o)
AGndBypazs Dizable

oveGlk Source Internal 24_MHz
SveClk*2 Dizal Mo
finalog Power 52 On/Fef Low

Op-fAmp Biaz  Low

& _Buff Power | Low
SmitchModePu OFF

Trip Yaoltage [L 481 GO0V
L'wDThrottleBa Dizable
Supply Yoltage 50W
Watchdog Enat Dizable
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RefMux

Vcc =

5.00V

Vcc =

3.30V

il

Vccl2 Vccl/2 Vccl/2
+ /- + /- + /-
Ve Vccl/2 P2.6

Renji_Mikami@nifty.com

Vg P 2.
+ /- + /-
Vs P2.6
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2*V Vccl/2
+2° + /-
Vs Vccl/2

1.6*V 5
1.6*V 5
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RefMux

RefMux AD
I VA VA
[Vdd/2]+/-BandGap 25 V13V 1.65Vx 1.3V
[Vdd/2]+/-[Vdd/2] 25V 25V 1.65Vx 1.65V
BandGap+/-BandGap 1.3 V13V 1.3V+ 1.3V
1.6 BandGap+/-1.6 BandGap 2.08Vt 2.08V
2 BandGap+/-BandGap 26 Vx 1.3 V
2 BandGap+/-P2[6] 2.6 Vx 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
BandGap 1.2xx..V 1.3V
Reference : Port2[4]

3210EVAL1 Port2 LCD
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AD

+ ADCINC fisDataAvailable AD
0

Start Page }/Ial:uS_an:Ic [Chip])/main.l: ]

18 ffm————————————
2t S C main line
0 I
4
( ) 5 #Hinclude <mSc.h> Jf part specific constants and
i #Hinclude "PSoCAFI. L™ A4 P3oC API definitions for all
adc_data AD 7
5
S wold mwaini)
100E §
ADCINC i1 unzigned int adce data;
1z PGL Start (PGL HIGHPOWER) :
13 LCD Start():
14 LCD InitBG(LCD JI0OLID EBG):
15 M3C EnableGInt:
1la LDCINC Start (ADCINC HIGHPOWER) ;
17 ADCINC GetSamples(U): i
AD 1814 while (1) {
12 8 , 19 [ while(ADCINC=fISDataAvailahlEi] == ]:]
20 ade_data = ADCINC wClearFlagGetDatali) ;
al LCD Position(0,0):
22 LCD PrHexInt (adc data):
273 LCD DrawBG(l,0, 10, (ade datas/S0));
24 H
25iLky
26
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( ) ( )
- 8/16/32/64 8
16 2
m ATAPI/IDE 133MByte/Sec (1GBit/Sec)
m SATA 1.5G- 6GBIt/Sec

— SerDes(SERializer/DESealizer)
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( EIA-574/232

http://www.fukufukudenshi.com/LineMonitor/RS-232C.html|
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EIA-232-D/E(RS-232C)

— DSUB9  EIA-574(
« DTE ( ) DCE
« DCE-DTE
» DCE DTE
= 2 TX, RX

X, RX, RTS, CTS

25  EIA-232)
( )

DTE AFL—Hr=TZIAER DCE

GfEF-5) | TXD

> R¥D|®EF-3)

EEE:‘F—{EJ_(J?HEGI] 3

3 THD I GEEF—4)

GEIEES) [RTS

_CT& 625 PC ( )

3210 GE{SEN) | CITE

TRTS TGEEER)

s—ma-s ALz [DTR

}DSR;H—E@h L5410
DTE ~ &—23-Ehll71)

() &=tvii70 [DER
ﬂ%%ﬂﬁylijzal‘} s

5 @l :H?ECE}'FJ

1 4 6
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L1 4 6
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EIA-232-D/E(RS-232C)

DSUB9 (EIA-574) DSUB25(EIA-232)
DCE ( ) DTE ( )
DCE-DTE
DCE DTE

+12v( 1)  -5V(  0)
+5V( 1) V( 0)TTL

3210 o TTL >MAX232( IC)
20KPBS (Bit per Second)
PC 115KBPS NS16550A
. 1 0 ( H)
. 8 7 LSB 1 L 0 H

© ) T )
1 ,1,15,2,2<

MIKAMI CONSULTING 2011
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DCE PC TX3 ()
"a” ASCI| ‘0 =

=gl B = € R _ _
File Edit Views Mesasurements Tools Help (Data Terminal Ready) DTR -~ Rl (Ring Indicator)
— = ; = - CT3(Clear to Send)
Lol | 4 50 ms/div[“] | [x1  [#][=] | /168 Transmit D ata) TXD
|@J1 F ﬁ‘ | @f v [¥] | |x |_.||:| | _ i ( ran“_m ata) - RTS(Request to Send
Ay |Auto [v] [pc[+]| | By |Off [v] [pc[¥] | Ag (Receive Data) RXD - - - - -- DER (Data Set Ready)
.Eij':' --------------------------------------------------------------------------------------------------------------------------------------------------------- {Dﬂtﬂ CEITIEI" DEtECt:‘DGD R
H H.Jl
LSB  paa MsB \__DCE (PC) J
120 < >
g0
LHHHHLLH
40
(L=1,H=0 )10000110
0.0 ST
High =0 (MSB )01100001
40 LSB
Low =1 (16 yox6l=“a"( )
80
e ALHAHACCAT, o
S Start Bit = OT TStop Bit=1 ( )
-20
| -5195 1551 4805 98.05 148.0 2980

| @ | Trigger |Rep...

Alla [ g% | [-332.. B | |20.39% B [ capturing | .

“a” Character Transmit to Pin3(TX) at 110BPS 8bit Non-Parity 1 Stopbit
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PC

s\\Vindows XP

o > > > >

s\NVindows [/ Vista

sTeraTerm( ) (TeraTerm

PC DSUB9 (DCE)
=*Note PC USB-
(Win-XP, Vista, 7 32Bit )
o 64
o 32Bit , FT232 64Bit
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PSoC UART

. 6 M
API
UART

Clock —

Input ~

16:1

:/

Renji_Mikami@nifty.com

\

) /
) [ ]
RS-232 5
UART
API
API
T Int
Hequest
Tx Control/Status Register int Enable
t ]
TxBuffer
Enable Tx Complete
Empty ' pl
Tx Data Tx Shift T
Tx Buffer |—; il L3
»|  Rxshift Rx Data .
Register
Enable RX Adtive Framing Overrun | FX Register Full
Error Parity Error Error Ax Int
y Y [ Request
Int Enable

Hx Control/Status Register
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UART

PSoC

UART API
UART
UART
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UART

UART

API

PSoC
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API
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pwm uart 2




uart 1

— timer_pwm?2 :
PWM16

— lab

— PC

- a1S1d1f1g1h1j1k

Enter

Renji_Mikami@nifty.com

timer_pwm?2

writeperiod() period
( ) ,
PC (TeraTerm)
PSoC PWM
| 9 ] b b H ] 1



—C

pwm_uart 2

uart 1 pwm_uart 2
, pwml6

1

pwml6 writeperiod

— UART

UART_CmdReset(); /I Initialize receiver/cmd buffer
UART _IntCntl(UART_ENABLE_RX_INT); // Enable RX interrupts
UART_Start(UART_PARITY_NONE); /l Enable UART

UART _CPutString("¥r¥nPSoC Synthesizer V1.1 ¥r¥n");

UART_PutString(strPtr): /l Print out command
UART_CmdReset(); /l Reset command buffer
uart 1
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Processo>




>

Z FIR Filter
Y (2) =boX (z2)+ bz X (2) + b2 X (2)....
= (bo+ bz +b.27%...) X (2)

Renji_Mikami@nifty.com

Processo>

256 MAC
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DS Processor

ot

Tap

4

MAC
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LSI
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gem N IEE o e e . o . - e .

(" Digital
Filter
. MAC

DSP

MIKAMI CONSULTING 2011

o o ——

————————————

D/A

Analog
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AMP > (Filter) '

LPF/BPF

s>

USB

paralle)
E 2.4GHz

\ 1
\ 1
\ 1

\ ’

\ ’
N 7
N ’
N ’
N -
S o ‘//
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AD
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MPU

PSoC

(

(ADC)

IIF)
( IIF)

» (M8C)

MIKAMI CONSULTING 2011

99



GPIO (General Purpose 1/0O) /O

- PGA INSAMP
( ) > PGA ( )
>INSAMP ( PGA )
' LPF BPF
SC( ) )
AD  :ADCINC,DA  :DACn
AD > ADCINC, DAC
. M8C (ADC)

| (v8C)

PWMn, PDM(PRS-Psudo Random Sequence )
; : , USB2.00, , 2.4G
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Y )

PSoC  FFT
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BPF

10
( FFT).
Band Path Filter .
FFT BPF
PSoC
Switched Capacitor Block LPF,BPF
PWM

BPF




PSoC

& User Modules

i.‘-' WavnSpenirn

= = = : = F H-d ADCs .
E Wavelfene Verl 20 Copyrisht (G 1900-2000 ofu [T 51 5] -0l Amplitiers B MIETE oIt
I | | : 7 ? -4 Analog Comm
ol ™ 2 [0 = : : ¥ E2 :
=l Jl = =l =l B J - Counters
Lch 0.0 df -3 DACs
Bavel Yave? - el -4 Digital Comm
e = | e g x| [ErAhM =] =
B sk Bl || =k || [0 ok
0 rle 7 i@ [0 x]s
fo 0 e || x|%

=]

3and Pass Frequency Response

~dfm LPF2WE
-4 Mize Digital
4 MUX=
-4 Protocols
-4 PSOG GEMERIC
[ Ptz
| RFandom Seq
4 Temperature [ #  emeeaaa- Norminal
[ Timers ——————  Expacted b

P B e P S  |

&-E

950 1000 1050 1100
Freg{Hz)



PWMS8 x 2, PGA, BPF2

24MHz 12MHz PWM 1
1/2 12MHz o
VC1 VC2

1/76
158KHz
PWM—2 1KHz
! 1/158 » PO4
SC BPF
PWM SC :
PWM 2 1KHz PGA BPF
PWM 1
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ACBOO

FiFB

Unplace

ASC2

Datasheet
Properties

Filter Design Wizard

Wizard Window

SC

7o Pale Band Pags Filter Desien Prooedors

Filter Parameters

F e (HE) .-1 ﬁ'm—

e

Gain (B o

elact samese WHE) 2 ._.D_IJ_ La.:-uo b 80000 ] c2: 10 [abaz ]
Bandwidth (Hz): 100 | 40 ko 2000-)
Filter =
A
Caloulated Values Band Pass Frequancy Response
o 1 £
Caloulatad G 10255
- BFFZ.1 : :

BPF2] gastny | oo |l .
User Moduls BPFZ Cale Gufa[mc:':'t:; 105; :
Wersion 5h g "
c1 0 Ci: 1 i 2

h ig i
2 1] (=1 3 o
c3 a oA EH .
) 1] cB: az 5
G 32 Divics by iy 500 -
GE a2 i -
Tnput Sarmple Clock [Hek 20000 =
Analog Bus DISABLE - o : " ’ g i
GCII‘T'IDELIS DISAELE warsample Rat: m: | e Harmin FragiHa) — Eapacied
Palarity P T oot | Aot )| Gancel | [ Prmt |

Renji_Mikami@nifty.com
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FSampIe, C2
SC

Filter Parameters

F

Center

Calculated Values

o
Calculated Q:

Scaled f0:
Gain (W)
Calc Gain (C1/C2):

0
c3
4
ChA
CB
Divide by n:

Sample Clock (Hz):

Cwersample Ratio:

Renji_Mikami@nifty.com

(Hz):[too0 |

FSEmple (Hz) |8_UUEI { 6000 ko BOOOO )

Bandwidth (Hz): 100 |

10
8.004

1054

1.032

31

32
32

750

8000

(40 to 2000 )

Gain (db)

Gain (dB): @

Band Pass Frequency Response

........ MNominal Freq{Hz)

[;Zc-c-m,][ fpply ][ Cancel ][ Frint J
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Fcenter, Fsample, Bandwidth 1/10

Filter Parameters

/ SCF

FCente-r (HZ} |:I_D_D_| Gain l:dB) ID_DD_|
FSamplF_l (Hz) M { 800 to 8000 ) C2: |2_| {1ito31) C
Bandwidth (Hz)] 10 || (4to200)
Calculated Values Band Pass Frequency Response
s =
£ v »
Calculated Q: 8.004
15
Scaled fo: 105 1
Gain (VW) 1 &l
Calc Gain {C1/C2): 1.032 5
o g
&1 L 3
€3; : 31 |
ca .
CA: 1 32 :
CB: 1 32 !
| S —
Divide by n: 7500
Sample Clock (Hz): 800 (——————--
........ Nominal Freq{Hz) —  Expected 1 Q
Owversample Ratio: 8 & _______

[Zoc-m ][ Apply ][ Cancel ][ Print ]

, 1/10 SC
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SC

, 1/10 SC

BPF ,
BPF
BPF PWM
PWM

Renji_Mikami@nifty.com MIKAMI CONSULTING 2011 108



1KHZ,BW250HZ, FSampIe:4OK

Filter Parameters

F {(Hz): 1000

Center

Sample

Bandwidth (Hz): 250

Calculated Values

(8 H
Calculated G

Scaled f0:
Gain (V)
Calc Gain (C1/C2):

1
=3z
C4:
CA:
CE:
Divide by n:

Sample Clock (Hz):

Cwersamole Ratio:

(Hz): [4n000

i

1002

0.889

135

32

32

150

40000

40

Gain (dB): 0.00 |

{ 5000 to 850000 )

{ 40 to 2000 )

Gain (db)

c2:i0 |

Band Pass Frequency Response

»i

[

>

[ 1ts16]

0dB

Q=1000Hz/250Hz=4

,40KHZz*4=160KHz

APPLY
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PWM
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Expected

1250
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( 1 Hz)
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lab _bpf

PWMS8 x 2, PGA, BPF2

PWM_2
—f?

1/158°

? ?
24MHz 12MHz i PWM 1
1/2 . 12MHz N
_ VC1 v—cz' 1/76?
158KHz
?
poa —1 AL L gppy
SC BPF
UM 1Hz BPF

1Hz  P04,P03 LED
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PSoC

(M8C)
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PSoC
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~ Start Page,”” p3_1200hz [Chip]* |

7 GO g7

Port

Port 0.4
Port 0.4

= S'_'n_e lect .' qub_cj [CutEven 4
Port 0 & D_rive N :Strong -
Por 7 | Interrupt. Disablelnt
.Puﬁ_r_ﬂ i

Cancel

ROO[0]

oK |
Pon 1.2 {‘ ggﬁlﬂ
e R00[2]
, Port_ 1.3 4 RGQEB]
Port_1_4 3 :

- Port O 4

Port O 4

Renji_Mikami@nifty.com MIKAMI CONSULTING 2011

hGOE 0

Port_ 0 0
Port_0_1
Port 0 2

Port 0 3

N

Port 0 6
Port_0_7
Port_1_0

Port_1_1

Port 1 2
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Analog Column Input

Analog Column Input Mux

Port

Renji_Mikami@nifty.com

Port 0.0
Port_0_1

Port 0 2

PGA 01

lPort 0 3

Porl 0 4

Port 0 5

Fol 0.8

-ﬁn‘t-;n-_.'l
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ACBOD

AED1

{x
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ASD20

AEC2
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ACA| sl ACA aca|  —wlaca
| oo —-I ot I—l- o —| 03 L ACA ACA ACA ACA
I E T & 0o m b2 R
| : B %
== | = L
et +
. . | A &
iy AsA gl ﬂ-AEa | ASA gl AZE
= 1T TIN 1 Gpdee a2 Rloom 1A ASA ASE ASA ASH
B ; 10 .

T 12 13

O | 1 -

Select ase L1 fmsa Ldd-dolnsa LY _Lnsa | | | . Select
B,PF zuA 20 p-=14 21 mf4-1- 22 #f--4- 3 A AS ABA, * A5 ASA
: A ' 4 BPF2V =« | %'« v P e e

ACA __ sl nen ACA 4 ACA |
oo ol —» bz — @ [ ACA ACA AGH ACA
2 Bl B o E: = Jren]
“ FY
H 2 I é
¥ Y| ! .
ASA ASE b --f- AsA AsH 1 T
< { F23 | ASA ASE wp—-d- ASA | ASB .
______ » | . HFp=1m 12 M 13 o ol e Fa e -
-:-1"| :: J!" A {:} v :, vk T f = &
'::f-::' : 1L - ]: 1 1| * b T : ' - | £
: : L 1 I i |
: 11 u | | ,
Select 3 ¥ | [ Wil Select v —
ol [ e =12 A0S ASR | = ASE ASE g e ASE PET 0
BPF2A | 2 | BRI S 23 BPF2B 2 il o) e e o
a i .
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Memo

URL

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

142-0042 2-17-8

( )

Renji_Mikami@nifty.com
http://nhomepage3.nifty.com/western/mikamiconsult.htm
080-5422-2503(au)
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