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F—4 4372 UART %f# 5 75, VC1,VC2,VC3 L I1IMN. L CRHRETHLHICT D0
PWM16 7= > 7 /b UART D 7 v v 7 OAERKEIT 5,
oo SPIIE(E T, &K 500kHz*2 ETHr/ v 7% A/JTEx5H0DT, VC1 % 12 &
LT 1IMHz #{EY, VC1 % Clock Z AWK E LTH I,

LD H1E, 3.3VEHWETH S7-%, Global Resource D% EILRD L 91z L=,

Global Resources - scp_1000_nospim
Power Setting [ Voo & SwsGl 3.3V 7 24MHz
CPU_Clock, Swallk 2
32K_Select Internal
PLL_Mode Dizable
Sleep_Timer b12 Hz
WG 1= GGk M 12
WC2= WG 4
WoE Source W1
W3 Divider 1
SyaClk Source Internal
SyaClkx? Dizable Mo
finalog Power SC Ond/Ref High
Fef b dds A ~00dd A 2
AGndBvpazs Dizable
Op-fmp Biaz Liow
& _Buff_Power Loy
SmitchModePump QFF
Trip Vaoltage [LWD (SMPY] 431 (hnm
LWDThrottlzBack Dizable
Watchdog Enable Dizable ;I

Power Setting 7% 3.3V Ti%, CPU_Clock I% SysClk/2 g K & 725, AlElE, ZFhLlldto
REL, 774N bOEETHHEDR,

Ty OREIILLTO X SIT LT,

PWM16_1,UART_1 Z#[X® X 5 ITAET 5




y GO g

PSoC ME—1THIRZEA RF 1 X NEH Gerox(c) 2010

=1

http://www.gerox.com

Gl L]
RO}

pmg

RIOE)
B0
P‘.r.m; LEH  Famis i.ise
—_LEL
RCO[1]

___Roog]
RCOj3]

(AL

GOC g7 GOE g

R

RI)

HEIEE

R
BC1

CEsD Casn

p CCETE

N

an_1_

RCH)|
RCA[]

RC[E]

3 AT SHIAYYDERE PWMI16_1

Bz - Pt 161

Mame

Uzer Module
“erzion
Clock
Enahle
CompareOut
TerminalCountOut
Feriod
Pulzeilfidth
Compare Tvpe
Interrupt Twpe
CilockSync

InvertEnaIe

Pyl 16_1

Py 16

2h

SyeClk*2

High

Mone

Mone

il

il

Lesz Than Or Equal
Terminal Gount
Unsynchronized =
Marmal

i

Clock 1%, VC1~VC3 OZ T ZEEn MmN L 512, SysClk*2 #3835,
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Mame
Uger Module
“fersion
Clock,

R Input
T Output
T Interrupt Mode

Fux Buffersize
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Param_Delimiter
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Enable_BackSpace
R Cutput
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UART_1

UART

ha
Fow_0_Broadcaszt
Row_0_Input_2
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LRAIZZD LT LIE, BRATGER bps (X, UTFDO X IZEHETE 5,

bps FHEK PWM16

Period
9600 24*1076*2/9600/8 625
19200 24*1076%2/19200/8 313
38400 24*1076*2/38400/8 156
57600 24*1076*2/57600/8 104
115200 24*1076%*2/115200/8 52
DFED,

// 9600 bps PWM16 1 WritePeriod(625-1);PWM16 1 WritePulseWidth (312);
// 19200 bps PWM16 1 WritePeriod(313-1);PWMl6 1 WritePulseWidth (156);
// 38400 bps PWM16 1 WritePeriod(156-1);PWM16 1 WritePulseWidth(78);
// 57600 bps PWM16 1 WritePeriod(104-1);PWMl6 1 WritePulseWidth (52);

//115200 bps PWM16 1 WritePeriod(52-1);PWM16 1 WritePulseWidth (26);

5 ZhfenTOoyy
T, v A FEMAEERTHZD, By hOBEEZ LSBT OITEOI BT T
7y 7 &2BM LT,

Workzpace Explarer
21 Workspace 'scp_ 1000 nospim' {1 project)
-5 scp_1000_nospim [CYSC29466-24PVvXI]
=8 =cp_ 1000 nospim [Chip]
E|1__'}' Loadable Configurations
EI]__,.- zcp_ 1000 nozpim — & User Modules
-0 LeD_1
[ SHADOWREGS_1
[ SHADOWREGS 2
[l UART 1
o PWMIE 1
----- E zop_ 1000 hospim [Pinout]
- =cp_1000_nozpim

LCD_1 7 v v 7%, EBZIFEH Lz, LCD_Port OFXEIT L7V,
BA%4? 1.cD 1 Delay50uTimes DA E AT 272 DIZALE L T 5,
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Froperties - LCGD_1

- 01X

Mame

Uzer Module
Werzion
LZOPort
BarGraph

LGD_1
LD
1h
MHone
Dizable

SHADOWREGES 1 1%, ShadowPort Port 0
SHADOWREGES_2 (%, ShadowPort Port_1
WZxIh T DL 9L, Bb7eAiZ, SHADOWREGES #7177 A TCfE 5 1213,
extern E5 % T OMERH D,

extern BYTE Port_O_Data_SHADE;

extern BYTE Port_l_Data_SHADE;

RO I

Port 1 Data SHADE
Port 1 Data SHADE
Port 1 Data SHADE
Port 1 Data SHADE
Port 1 Data SHADE
Port 1 Data SHADE
Port O Data SHADE
Port O Data SHADE

&= ~0x20; PRT1DR
|= 0x20;PRTIDR =
&= ~0x10; PRT1DR
|= 0x10;PRT1DR =
&= ~0x08; PRT1DR
|= 0x08;PRT1DR =
&= ~0x01;PRTODR

0x01;PRTODR

Port 1 Data SHADE;//set CSB='L'
Port 1 Data SHADE;//set CSB='H'
Port 1 Data SHADE;//set SCK='L'
Port 1 Data SHADE;//set SCK='H'
Port 1 Data SHADE;//set MOSI='L'
Port 1 Data SHADE;//set MOSI='H'
Port 0 Data SHADE;//set TRIG='L'

= Port 0 Data SHADE;//set TRIG='H'

DRDY=0;if (PRT1IDR & 0x80) DRDY=1;
MISO=0;if (PRT1IDR & 0x04) MISO=1;
6 PINOUT LA 7™k
Port 0 7 1PO[7] ~ 28 VDD
Port 0 5 2 PO[5] 27 PO[B] Port_0_6
Port 0 3 3PO[3 26 PO[4] Port_0_4
Port_0_1 4 PO[1)] 25 PO[2] Port_0_2
TXout 5P2[7] 24 PO[0] SPIM_TRIG
Port 2 5 & P2[5) 23 P2[6] Port_2_6
ez 7 PABYgc29466-24PVXI PEIFAH el
Port 2 1 8 P21 21 P22 Port_2_2
9 SMP 20 P2[0] Port_2_0
SPIM_DRDY 10 P1[7] 18 XRES
SPIM_CSB 11 P1[5) 18 P[] Rxin
SPIM_MOSI 12 P1[3) 17 P1J4] SPIM_SCLK.
Port_1_1 13 P1[1] 16 P1[2) SPIM_MISO
14 WSS 15 P1[0] Port_1_0

Std CPU

Global In

Global Out
Analog In
Analog Out

Port_1_0O,Port_1_11%, 7’0/ 7 AxEZX AL L XIFEHT LD, 207 vr =7 KT,
Pin 7H A L ABET TN D, Br T 7 HATEHEHOE L &, 2320 T —X & HH
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TRROOEAILTOLEY THD,
HARMINZ, PSoC 761X, Strong, AJJi%, HighZ & L TW5.

PSoC 75 ANl RIE

TXout (HH77) P27 Strong, Disablelnt
SPIM_DRDY (A7) P17 StdCPU,High Z,Disablelnt
SPIM_CSB (7)) P15 StdCPU,Strong,DisableInt
SPIM_MOSI (Hi77) P13 StdCPU,Strong,DisableInt
SPIM_TRIG (7)) P00 StdCPU,PullDown,DisableInt
Rxin (A ) P16 High Z, Disablelnt
SPIM_SCLK (H77) P14 StdCPU,Strong,DisableInt
SPIM_MISO (A7) P12 StdCPU,High Z,Disablelnt

// P10,P1l1l for Miniprog

232 TTL Converter

Jumper J1 1-2 short 3.3V

Jumper J2 short from USB to Vcc supply
232Module---PSoC

TXD (1) ———-—-- RX in(18)P1l6
RXD(5) - —=——- TXout (5) P27
GND (24)

GND (7)

VCC(21)

VCC(15)

PSOC —-- SCP1000

P00 (24)-->1(Trig)

P17 (10)<--2 (DRDY)

P14 (17)-->3 (SCLK)

GND (14) -->4 (GND)
P13(12)-->5(MOSTI)

P12 (16)<--6(MISO)
P15(11)-->7 (CSB)

Vecc (28) -->8 (Vce)

U EDREEATIR, 7077 LBl 5, 22T, 37 vrn s AL LU
FTOXDITEHE LIER LT,

AV T NERRDERERRIZLTO L ZATHS.

wait_ms BT, U= A FENT LB THY, 22 TiE, CPUDZ v v 7 ITK(FE LR,
LCD_1_Delay50uTimes B#t & H L CTIE L T\ 5. device_init P9, & B &)
b9 2% CTH 5. SPIM_2_SendTxData B#%, SPIM_2_bReadRxData Bi%%i%, PSoC ®
SPIM 7 2 v 7 OFR¥ L IZIFHMOBI TH S .

void wait ms(unsigned int ms) {

int i,9;
if (ms > ) |
i = (int) (ms / ) ;
for(j = 0;3 < i;3++) {
LCD_1 Delay50uTimes ( ) ;
ms -= ;

}
}
LCD_1 Delay50uTimes (ms * ) ;
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void device init (void) {

Port 1 Data SHADE &= ~ ;PRT1DR = Port 1 Data SHADE;//set CSB='L'
Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data SHADE;//set SCK='L'
Port 1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data SHADE;//set MOSI='L'
Port 0 Data SHADE &= ~ ;PRTODR = Port O Data SHADE;//set TRIG='L'

}
void SPIM 2 SendTxData (unsigned char data) {

int n ;
while (n--) {
if (data & (unsigned char) ) {
Port 1 Data SHADE |= ;PRTIDR = Port_ 1 Data SHADE;//set MOSI='H'
} else {
Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data SHADE;//set MOSI='L'
}
Port 1 Data SHADE |= ;PRT1DR = Port 1 Data SHADE;//set SCK='H'
Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data_ SHADE;//set SCK='L'
data <<= 1;

}
}
unsigned charSPIM 2 bReadRxData (void) {

int n = g;
unsigned char data = 0;
while (n--) {
Port 1 Data SHADE | ;PRTIDR = Port_ 1 Data SHADE;//set SCK='H'
data <<= 1;
if (PRT1DR & ) {// MISO
data |= (unsigned char) ;
}
Port 1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data_ SHADE;//set SCK='L'

}

return data;

}

¥ 72, Read_Direct_Access_SPI Bi%t &, Write_Direct_Access_SPI B8%ui%, 4 VU o+ 1o
B R— A EE LT TH 5.

unsigned int Read Direct Access_ SPI (unsigned char address, int number of bytes) {
unsigned int value;

value = 0y
address = (address << 2); // #1, shift the SCP1000 reg address to left by 2
Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data SHADE;//set CSB='L'
SPIM 2 SendTxData (address) ;
value = (unsigned int) (SPIM 2 bReadRxData());
if (number of bytes > 1) {

value <<= &;

value |= (unsigned int) (SPIM 2 bReadRxData());

}
Port_1 Data_SHADE |= ;PRTIDR = Port_1 Data_ SHADE;//set CSB='H'

return value;
}

void Write Direct Access SPI (unsigned char address, unsigned char data) {

address = (address << 2); // #1, shift the SCP1000 reg address to left by 2
address |= ; // #2, set write bit to one (RW=1)

Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data SHADE;//set CSB='L'

SPIM 2 SendTxData (address); // get revision number

SPIM 2 SendTxData(data); // get revision number

Port_1 Data_SHADE |= ;PRTIDR = Port_1 Data_ SHADE;//set CSB='H'

}

FUVFNADCE/EDT 077 ATE, PD EVEFHALTHDA, LWL
TiE, PDIX, 77> RicEfiSnCn572), ASIC Y7 by =7 Uty MZLDHIET
FHEL TN D.

ZDO7 T Ak MiniProg TEZIADLSGS, 7 74/V M TlE, 5V &7225720, ¥
MEATLE D WEERH L. £ 2T, EXRALHEIL, B2 —RE LE R H D,
FATIL, Teraterm 72 E&4EEN L, CFZEM4ICATIL Enter 2795 & AT L7 3UF0E

REND, Z EATIL Enter 95 LY OTFT —FOFHrAFRIFIGS D, v, T
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DTRT T hEar—_"—ZX ML TETTIHHEITIE, ¥ENKEETDHI L, PSoC
Designer TOZFRRIE, \IZ725, ¥TlE, 742 MR8RRS,

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

* INITIALIZE SCP1000 AND ACTIVATE MEASUREMENT MODE

*

1. SCP1000 power supplies are to set up and stabilized before the SCP1000 is initialized
2. Set CSB and PD high ('l') and wait 1lms

3. Pull PD low ('0') and wait 60ms

4. Read STATUS register (0x07) and check that STARTUP bit (LSB, bit0) is zero, if not
SCP1000 start-up procedure is running --> check STATUS.STARTUP in loop for 6 times

if it is not zero after 6 cycles, SCP1000 start-up has failed

5. Read DATARD8 register and check that LSB (bit0) is one, if not

EEPROM checksum error is detected —--> SCP1000 will not give reliable pressure data

6. Low noise configuration (done with indirect write)

Write 0x2D to ADDPTR (0x02)

Write 0x03 to DATAWR (0x01)

Write 0x02 to OPERATION (0x03)

7. wait 100ms

8. SCP1000 is in standby mode

* 9. Set measurement mode (High resolution in this example).
‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***********************************************/

X% X o X oF o o X X X X ok

void init scpl000 (void) {
unsigned int DATA;
int i;
Port_1_ Data SHADE |= ;PRTIDR = Port_1 Data_ SHADE;//set CSB='H'
wait ms(60); // #3, 60ms wait
wait ms(90); // #3, 90ms wait
Write Direct Access SPI ( , y; // ASIC software reset
wait ms(10); // #3, 10ms wait

wait ms(60); // #3, 60ms wait
for(i = 6; 1 > ;oi--){
DATA = Read Direct_ Access_SPI ( ’ );// #4, read STATUS register --> LSB '0'=0K
if (! (DATA & )) break;
wait ms (10);
}
if(i == 0) fail(0);
DATA = Read Direct Access SPI ( , 1); // #5, read DATARD8 register --> LSB '1'=0K
if (! (DATA && )y) fail(l);
Write Indirect Access SPI( ’ ); // #6, Low noise configuration
wait ms( y; // #7, wait for 100ms
Write Direct Access SPI ( , ); // Reset operation mode
wait ms(10); // Wait before change new mode
//Write_Direct Access_SPI(0x03, 0xO0Rr); // #9, set SCP1000 into 'high resolution'
Write Direct Access SPI( , ); // #9, set SCP1000 into 'high speed'’
// measurement mode (0x0A)
wait ms( )

}

main.c

#include <m8c.h>

#include "PSoCAPI.h"

#include <stdlib.h>

#include <math.h>

extern BYTE Port 0 Data SHADE;

extern BYTE Port 1 Data SHADE;

// UART PWM16_1

// VC1=SysClk/N --> VC1l=24MHz/24=1MHz

// 9600 bps PWM16 1 WritePeriod(625-1);PWM16 1 WritePulseWidth (312);
// 19200 bps PWM16 1 WritePeriod(313-1);PWM16 1 WritePulseWidth (156);
// 38400 bps PWM16 1 WritePeriod(156-1);PWM16 1 WritePulseWidth (78);
// 57600 bps PWM16 1 WritePeriod(104-1);PWM16 1 WritePulseWidth (52);
//115200 bps PWM16 1 WritePeriod(52-1);PWM16 1 WritePulseWidth (26);
//For SPIM 1////////////

// CSB P1[5] 01,02,04,08,16,32,64,128

// CSB P1[5] 01,02,04,08,10,20,40, 80

// 01 2 3 4 5 6 7

// MISO,MOSI,SCLK, CSB,RXin,DRDY

// 0x04,0x08,0x10,0x20,0x40,0x80

// SPI have to set less than 500kHz
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// 24MHz/12 (VC1l) /4 (VC2)->500kHz
// P10,P1l1l for Miniprog
// Port 1 Data SHADE &= ~0x20;PRTIDR = Port 1 Data SHADE;//set CSB='L'

// Port 1 Data SHADE |= 0x20;PRTIDR = Port 1 Data SHADE;//set CSB='H'
// Port 1 Data SHADE &= ~0x10;PRTI1DR = Port 1 Data SHADE;//set SCK='L'
// Port 1 Data SHADE |= 0x10;PRT1DR = Port 1 Data SHADE;//set SCK='H'
// Port 1 Data SHADE &= ~0x08;PRTIDR = Port 1 Data SHADE;//set MOSI='L'
// Port 1 Data SHADE |= 0x08;PRTIDR = Port 1 Data SHADE;//set MOSI='H'
// Port O Data SHADE &= ~0x01;PRTODR = Port 0 Data SHADE;//set TRIG='L'
// Port 0 Data SHADE |= 0x01;PRTODR = Port O Data SHADE;//set TRIG='H'

// DRDY=0;if (PRTI1IDR & 0x80) DRDY=1;
// MISO=0;if (PRT1DR & 0x04) MISO=1;
/*

232 TTL Converter

Jumper J1 2-3 short VCC supply
Jumper J2 short from USB to Vcc supply
232Module---PSoC

TXD (1) ———--- P16(18) RX in

RXD(5) - —==-—- P27 (5) TXout

GND (24)

GND (7)

VCC(21)

VCC(15)

Pin assignment

//FOR UART

TX out,,Strong, DisableInt
RX in,,High Z, Disablelnt

//FOR SPIM 1

SPIM78CLK,,Strong,DisableInt
SPIM MOSI,,Strong,Disablelnt
SPIM MISO,,High Z,DisablelInt

// FOR sensor handshake for SPIM 1
SPIM CSB, StdCPU, Strong,DisablelInt

SPIM TRIG, StdCPU,Strong,Disablelnt
SPIM DRDY, StdCPU,High Z,Disablelnt

*/

/* For PSoC Writer
PSOC ---MiniProg
vdd (28) ---1

GND (14) ---2

XRES (19)---3
P11(13)---4

P10 (15)---5

*/

/*

PSOC -- SCP1000

P00 (24)-->1(Trig)
Pl7(lO)<——2(DRDY)

P14 (17)-->3 (SCLK)
GND (1 )——>4(GND)
P13(12)-->5(MOSI)
P12 (16)<--6(MISO)
P15(11)-->7(CSB)
Vcec (28) ==>8 (Vee)
*/

/* Data type
unsigned char 1 byte
unsigned short 2 byte ****x 111
unsigned int 2 byte
unsigned long 4 byte
*/
void wait_ms(unsigned int ms) {
int 1,37
if (ms > ) |
i = (int) (ms / );
for(j = 0;3 < i;j++) |
LCD_1 Delay50uTimes ( )i
ms -= ;
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}
}
LCD_1 Delay50uTimes (ms * ) ;
}

void device init (void) {

Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data SHADE;//set CSB='L'
Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data SHADE;//set SCK='L'
Port 1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data SHADE;//set MOSI='L'
Port O Data SHADE &= ~ ;PRTODR = Port 0 Data SHADE;//set TRIG='L'

}
void SPIM 2 SendTxData (unsigned char data) {

int n ;
while (n—--) {
if (data & (unsigned char) ) {
Port 1 Data SHADE |= ;PRTIDR = Port 1 Data SHADE;//set MOSI='H'
} else {
Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data SHADE;//set MOSI='L'
}
Port_1 Data_ SHADE |= ;PRTIDR = Port_ 1 Data SHADE;//set SCK='H'
Port 1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data_ SHADE;//set SCK='L'
data <<= 1;

}
}
unsigned charSPIM 2 bReadRxData (void) {

int n = g;
unsigned char data = 0;
while (n--) {
Port 1 Data SHADE |= ;PRTIDR = Port_ 1 Data SHADE;//set SCK='H'
data <<= 1;
if (PRT1DR & ) {// MISO
data |= (unsigned char) ;
}
Port 1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data_ SHADE;//set SCK='L'

}

return data;
}
void fail(int 1) {

int j=0;

for(j = 0;3 < ;J++) {UART_1 CPutString("Sensor Fail");UART 1 PutChar('0'+1i);}
}

/~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k************************

* DIRECT READ, inputs: register address, number of bytes to be read

*

1. Convert the SCP1000 register address to real address by shifting the
bit pattern to left by 2 bits ([xxAAAAAA] --> [A A AAAARWO], A= address bit):
(MSB) A A AAAAARWO (LSB)
*- allways zero

| | *--- Read/Write Bit (Read: RW=0, Write: RW=1)

Hmmm e Koo Register address bits
2. Set Read/Write bit to '0O' at the address byte:
[AAAAAARWO] -——> [AAAAARADO0O O]

The RW bit is zero automatically after the register address is shifted to left by 2
3. Set CSB to low

4. Send address byte (register)

5. Send SCK (clock cycles) and read data bytes

6. Set CSB to HIGH

******~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k***********************/

P T

unsigned int Read Direct Access_ SPI (unsigned char address, int number of bytes) {
unsigned int value;

value = 0y
address = (address << 2); // #1, shift the SCP1000 reg address to left by 2
Port 1 Data SHADE &= ~ ;PRT1DR = Port 1 Data SHADE;//set CSB='L'
SPIM 2 SendTxData (address);
value = (unsigned int) (SPIM 2 bReadRxData());
if (number of bytes > 1) {

value <<= &;

value |= (unsigned int) (SPIM 2 bReadRxData());

}
Port 1 Data SHADE |= ;PRTIDR = Port_ 1 Data_ SHADE;//set CSB='H'

return value;

}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k********
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*

DIRECT WRITE, inputs: register address, register data

*

Set CSB to low

Send register address byte

Send register content (data byte)
Set CSB to HIGH

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

o U W— N

* 1. Convert the SCP1000 register address to real address by shifting the
* bit pattern to left by 2 bits ([xxAAAAAA] --> [A A A A A A RWO0], A = address bit):
* (MSB) AAAAAAARWNO (LSB)

* | | | *- allways zero

* | | *--- Read/Write Bit (Read: RW=0, Write: RW=1)

* Hmmm e Hmm e Register address bits

* Set read/write bit to 'l' at the address byte:

* [NAAAAARWO] --—> [AAAAAATILO]

*

*

*

*

*

void Write Direct Access_ SPI (unsigned char address, unsigned char data) {

address = (address << 2); // #1, shift the SCP1000 reg address to left by 2
address |= ; // #2, set write bit to one (RW=1)

Port_1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data SHADE;//set CSB='L'

SPIM 2 SendeData(address); // get revision number

SPIM_Z_SendeData(data); // get revision number

Port_ 1 Data SHADE |= ;PRTIDR = Port_1 Data SHADE;//set CSB=

}

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

* INDIRECT WRITE, input: indirect register address, register data

K

* Indirect write requires three DIRECT WRITE actions:

* 1. Use DIRECT WRITE to write register address to ADDPTR (0x02)

* 2. Use DIRECT WRITE to write data to DATAWR (0x01)

* 3. Use DIRECT WRITE to write "indirect write" command 0x02 to OPERATION (0x03)
* 4. Wait 50ms

*

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

void Write Indirect Access_ SPI (unsigned char address, unsigned char data) {

Write Direct Access SPI ( , address); // #1, write reg address to ADDPTR (0x02)
Write Direct Access SPI( , data); // #2, write reg data to DATAWR (0x01)

Write Dlrect Access _SPI( ’ y: // #3, write 0x02 to OPERATION (0x03)
walt_ms( y; // #4, wait 50ms

}

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

* INDIRECT READ, input: indirect register address

*

* Indirect read requires three DIRECT read/write actions:
* 1. Use DIRECT WRITE to write the register address to ADDPTR (0x02)
* 2. Use DIRECT WRITE to write the "read indirect" command 0x01 to OPERATION (0x03)
* 3. Wait 10ms
* 4. Use DIRECT READ to read 2 bytes from DATARD16 (0x20), the register content
* is in bits [7:0], bits [15:8] should be treated as zeros
****************************************************************/
unsigned int Read Indirect Access SPI (unsigned char address) {
unsigned int value;

Write Direct Access SPI ( , address); // #1, write reg address to ADDPTR (0x02)
Write Direct Access_ SPI( , y; // #2, write 0x01 to OPERATION (0x03)

wait ms(10); // #3, wait 10ms

value = Read Direct Access SPI( ’ y; // #4, read two bytes from DATARD16 (0x20)

return value;

}

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

* INITIALIZE SCP1000 AND ACTIVATE MEASUREMENT MODE

*

1. SCP1000 power supplies are to set up and stabilized before the SCP1000 is initialized
2. Set CSB and PD high ('l') and wait 1lms

3. Pull PD low ('0'") and wait 60ms

4. Read STATUS register (0x07) and check that STARTUP bit (LSB, bit0) is zero, if not
SCP1000 start-up procedure is running --> check STATUS.STARTUP in loop for 6 times

if it is not zero after 6 cycles, SCP1000 start-up has failed

5. Read DATARD8 register and check that LSB (bit0O) is one, if not

EEPROM checksum error is detected --> SCP1000 will not give reliable pressure data

6. Low noise configuration (done with indirect write)

Write O0x2D to ADDPTR (0x02)

Write O0x03 to DATAWR (0x01)

Write 0x02 to OPERATION (0x03)

7. wait 100ms

X% ko ko oF oF X X X X X




PSoC ME—1THIRZEA RF 1 X NEH Gerox(c) 2010
http://www.gerox.com

* 8. SCP1000 is in standby mode
* 9. Set measurement mode (High resolution in this example).
‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k*‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k*‘k‘k‘k‘k****************/
void init scpl000 (void) {
unsigned int DATA;
int i;
Port 1 Data SHADE |= ;PRTIDR = Port_ 1 Data_ SHADE;//set CSB='H'
wait ms(60); // #3, 60ms wait
wait ms(90); // #3, 90ms wait
Write Direct Access SPI( , ); // ASIC software reset
wait ms(10); // #3, 10ms wait

wait ms(60); // #3, 60ms wait
for(i = 6; 1 > ; 1--){
DATA = Read Direct Access SPI( , ):// #4, read STATUS register --> LSB '0'=OK
if (! (DATA & )) break;
wait ms (10);
}
if(i == 0) fail(0);
DATA = Read Direct Access SPI( , 1); // #5, read DATARD8 register --> LSB 'l'=0K
if (! (DATA && )) fail(l);
Write Indirect Access SPI( , ); // #6, Low noise configuration
wait ms( Y; // #7, wait for 100ms
Write Direct Access SPI( ’ ); // Reset operation mode
wait ms(10); // Wait before change new mode
//Write Direct Access SPI(0x03, 0xOA); // #9, set SCP1000 into 'high resolution'
Write Direct_Access_SPI ( / ); // #9, set SCP1000 into 'high speed’
// measurement mode (0x0A)
wait ms ( )

}

[ KKKk K K K K Kk K K K K ok K K K R ok K K Kk ok K K K ok ok kK R ok ok ok K K K ok ok kK R ok Rk kK

* MAIN

kS

* 1. Setup, configure MCU

* 2. Init SCP1000, initialize SCP1000 and activate measurement mode

* 3. Read SCP1000 pressure and temperature every time when new measurement
* results are available (e.g. DRDY pin is '1l"')
~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k***********************/

int main(void) {
char * strPtr; // Parameter pointer
unsigned int temp;
unsigned long pressure;
Port 0 Data SHADE &= ~ ;PRTODR = Port 0 Data SHADE;//set TRIG='L'
device init();

UART 1 CmdReset();
UART_1_IntCntl (UART_1 ENABLE RX_INT);

PWM16 1 WritePeriod -1);PWM16 1 WritePulseWidth )://9600 bps

( (
//PuM16_1 WritePeriod(313-1);PWM16 1 WritePulseWidth (156);// 19200 bps
//PWM16 1 WritePeriod(156-1);PWM16 1 WritePulseWidth(78);// 38400 bps
//PWMl6 1 WritePeriod(104-1);PWMl6 1 WritePulseWidth (52);// 56600 bps
//PWM16 1 WritePeriod(52-1);PWMl6 1 WritePulseWidth(26); // 115200 bps
PWM16 1 DisableInt();
PWM16_1 Start();
UART 1 Start (UART 1 PARITY NONE);
M8C EnableGInt;
while (1) {
if (UART_1 bCmdCheck ()) { // Wait for command
if (strPtr = UART 1 szGetParam()) { // More than delimiter?

UART 1 CPutString("Found valid command¥r¥nCommand =>");
UART 1 PutString(strPtr);

if(strPtr[0] == 'Z'"') break;
UART_l_CPutString("<¥r¥nParamaters:¥r¥n");
while (strPtr = UART 1 szGetParam()) { // loop on each parameter
UART 1 CPutString(" <"y ;
UART 1 PutString(strPtr); // Print each parameter

UART 1 CPutString(">¥r¥n");
}
}
UART 1 CmdReset () ; // Reset command buffer
}




PSoC ME—1THRZEA RF 1 X NEHR Gerox(c) 2010
http://www.gerox.com

}
init scpl000();

// #2, Initialize SCP1000, activate

// 'high resolution' measurement mode

UART 1 CPutString("init scpl1000 ()

done") ;

for(;;){

}

while (! (PRT1DR & )) wait_ms(l);// DRDY

temp = Read Direct Access SPI( ’ ):// Read 2 bytes from TEMPOUT (0x21)
temp = temp & ; // Mask bits [13:0]

temp = temp * 100 / ; // Convert temperature to [[]1<C] by dividing

// the result by 20

pressure = (unsigned long) (( ) & Read Direct Access SPI( ;1))

// Read 1 byte from DATARD8 (0x1F)
// mask bits [2:0] in order to get
// 3MSB bits for pressure information

pressure <<= ; // shift 3MSB bits to left by 16

pressure |= (unsigned long)Read Direct Access SPI( , ) ;

// Read 2 bytes from DATARD16 (0x20) in

// order to get 16 LSB bits for pressure

// information.

pressure *= ;

pressure >>= 2; // Convert to [Pa] by dividing the 19 bit

// pressure by 4 --> the 19 bit pattern

// is shifted to right by 2

// <- Here user can add temperature and pressure data send / display routines

// as needed for application. Notice that temperature is in 2's complement format.
UART_ 1 PutSHexInt ((int)temp);

UART_ 1 PutSHexInt ((int) (pressure >>
UART 1 PutSHexInt ((int) (pressure &

and

))
)) ;UART_1 PutChar ('¥r');

return 0U;

2.SPIM JOw9 #RAN-EE
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unsigned int Read Direct Access SPI(unsigned char address, int number of bytes) {
unsigned int value;

value = 0y
address = (address << 2); // #1, shift the SCP1000 reg address to left by 2
Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data SHADE;//set CSB='L'

SPIM 1 SendTxData (address) ;

while (! (SPIM_1 bReadStatus() & SPIM 1 SPIM SPI COMPLETE)) {};
SPIM 1 SendTxData ( ) ;

while (! (SPIM 1 bReadStatus() & SPIM 1 SPIM SPI COMPLETE)) {};

value = (unsigned int) (SPIM 1 bReadRxData());
if (number of bytes > 1) {
value <<= &;

SPIM 1 SendTxData ( ) ;
while (! (SPIM 1 bReadStatus() & SPIM 1 SPIM SPI COMPLETE)) {};
value |= (unsigned int) (SPIM 1 bReadRxData());
}
Port 1 Data SHADE |= ;PRTIDR = Port_ 1 Data_ SHADE;//set CSB='H'
return value;

}

void Write Direct Access_ SPI (unsigned char address, unsigned char data) {

address = (address << 2); // #1, shift the SCP1000 reg address to left by 2
address |= ; // #2, set write bit to one (RW=1)
Port_1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data SHADE;//set CSB='L'

SPIM 1 SendTxData (address);

while (! (SPIM_1 bReadStatus() & SPIM 1 SPIM SPI COMPLETE)) {};

SPIM 1 SendTxData (data);

while (! (SPIM_ 1 bReadStatus() & SPIM 1 SPIM SPI_COMPLETE)) {};

Port 1 Data SHADE |= ;PRTIDR = Port_ 1 Data_ SHADE;//set CSB='H'
}

Z3UZ main LN D

SPIM 1 EnableInt();
SPIM 1 Start(SPIM 1 SPIM MODE O | SPIM 1 SPIM MSB FIRST);

T&) ZDO

FuarI I EoEESAE LTIE, SPIM_1_bReadRxData BEECHIATIX, PSoC 75 SCLK
SRALZRY, TO70, B L, B LT DX I REATDOT /A AT, KT
B =T =L DNENHD,

#include <m8c.h>

#include "PSoCAPI.h"

#include <stdlib.h>

#include <math.h>

extern BYTE Port_O_Data_SHADE;

extern BYTE Port_l_Data_SHADE;

// UART PWM16 1

// VC1=SysClk/N --> VC1=24MHz/24=1MHz

// 9600 bps PWM16 1 WritePeriod(625-1);PWM16 1 WritePulseWidth (312);
// 19200 bps PWM16 1 WritePeriod(313-1);PWM16 1 WritePulseWidth (156);
// 38400 bps PWM16 1 WritePeriod(156-1);PWM16 1 WritePulseWidth (78);
// 57600 bps PWM16 1 WritePeriod(104-1);PWM16 1 WritePulseWidth(52);
//115200 bps PWM16 1 WritePeriod(52-1);PWM16 1 WritePulseWidth (26);
//For SPIM 1////////////

// CSB P1[5] 01,02,04,08,16,32,64,128

// CSB P1[5] 01,02,04,08,10,20,40, 80

// 01 2 3 4 5 6 7

// MISO,MOSI,SCLK, CSB,RXin,DRDY

// 0x04,0x08,0x10,0x20,0x40,0x80

// SPI have to set less than 500kHz

// 24MHz/12(VCl) /4 (VC2)->500kHz

// P10,P1l1 for Miniprog

// Port_1 Data SHADE &= ~0x20;PRTIDR = Port 1 Data_ SHADE;//set CSB='L'

// Port_ 1 Data SHADE |= 0x20;PRT1DR = Port 1 Data SHADE;//set CSB='H'
// Port 1 Data SHADE &= ~0x10;PRT1DR = Port 1 Data SHADE;//set SCK='L'
// Port_1 Data SHADE |= 0x10;PRTIDR = Port 1 Data_ SHADE;//set SCK='H'
// Port_1 Data_ SHADE &= ~0x08;PRTIDR = Port 1 Data_ SHADE;//set MOSI='L'
// Port_ 1 Data SHADE |= 0x08;PRT1DR = Port 1 Data SHADE;//set MOSI='H'

// Port 0 Data SHADE &= ~0x01;PRTODR = Port 0 Data SHADE;//set TRIG='L'
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// Port 0 Data SHADE |= O0x01;PRTODR = Port O Data SHADE;//set TRIG='H'
// DRDY=0;if (PRT1DR & 0x80) DRDY=1;

// MISO=0;if (PRT1DR & 0x04) MISO=1;

/*

232 TTL Converter

Jumper J1 2-3 short VCC supply

Jumper J2 short from USB to Vcc supply

232Module---PSoC

TXD (1) —===-- P16 (18)RX in

5)-=————- P27 (5) TXout

Pin assignment

//FOR UART

TX out,,Strong, DisableInt
RX in,,High Z, Disablelnt

//FOR SPIM 1

SPIM78CLK,,Strong,DisableInt
SPIM MOSI,,Strong,Disablelnt
SPIM MISO,,High Z,DisablelInt

// FOR sensor handshake for SPIM 1
SPIM CSB,StdCPU, Strong,DisableInt
SPIM TRIG, StdCPU,Strong,Disablelnt
SPIM DRDY, StdCPU,High 7,Disablelnt

*/

/* For PSoC Writer
PSOC ---MiniProg
vdd (28) ---1

GND (14) ---2

XRES (19) ---3
P11(13)---4
P10(15)---5

*/

/*

PSOC -- SCP1000
P00 (24)-->1(Triq)
P17(10)<--2 (DRDY)
P14 (17)-->3 (SCLK)
GND (14) -->4 (GND)
P13(12)-->5(MOSI)
P12 (16)<--6 (MISO)
P15(11)-->7(CSB)
Vcec (28) ==>8 (Vece)
*/

/* Data type

unsigned char 1 byte

unsigned short 2 byte ****x 111
unsigned int 2 byte

unsigned long 4 byte

*/
void wait ms(unsigned int ms) {
int 1,735
if (ms > ) |
i = (int) (ms / )7
for(j = 0;3 < i;3++) |
LCD 1 Delay50uTimes ( )
ms -= ;

}
}
LCD_1 Delay50uTimes (ms * )
}

voiddevice init (void) {

Port 1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data SHADE;//set CSB='L'
Port 1 Data SHADE &= ~ ;PRT1DR = Port 1 Data SHADE;//set SCK='L'
Port 1 Data SHADE &= ~ ;PRTIDR = Port 1 Data SHADE;//set MOSI='L'

Port 0 Data SHADE &= ~ ;PRTODR = Port 0 Data SHADE;//set TRIG='L'
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}
void fail (int 1){

int j=0;

for(j = 0;3 < ;J++) {UART_ 1 CPutString("Sensor Fail");UART 1 PutChar('0'+1i);}
}

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

* DIRECT READ, inputs: register address, number of bytes to be read

*

1. Convert the SCP1000 register address to real address by shifting the
bit pattern to left by 2 bits ([xxAAAAAA] --> [AAAAAARWO], A= address bit):
(MSB) A A AAAAARWNO (LSB)
| | | *- allways zero
| | *--- Read/Write Bit (Read: RW=0, Write: RW=1)
Hmmm e Hmmmm Register address bits
2. Set Read/Write bit to '0' at the address byte:
[AAAAAARNO] -——>[AAAARARADO0OO]

The RW bit is zero automatically after the register address is shifted to left by 2
3. Set CSB to low

4. Send address byte (register)

5. Send SCK (clock cycles) and read data bytes

6. Set CSB to HIGH

KKK KK K KKK K Kk R K AR K Kk R A AR K KKk A AR KKKk A AR KK KK KA K KKK KKK KK kKA AR K [

%k ok ok X O X X ok b ok X X X

unsigned int Read Direct Access_SPI (unsigned char address, int number of bytes) {
unsigned int value;

value = 0;
address = (address << 2); // #1, shift the SCP1000 reg address to left by 2
Port_1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data SHADE;//set CSB='L'

SPIM 1 SendTxData (address);

while (! (SPIM 1 bReadStatus() & SPIM 1 SPIM SPI COMPLETE)) {};
SPIM 1 SendTxData ( ) ;

while (! (SPIM_ 1 bReadStatus() & SPIM 1 SPIM SPI_COMPLETE)) {};

value = (unsigned int)(SPIM_l_bReadﬁxData());
if (number of bytes > 1) {
value <<= &;
SPIM 1 SendTxData ( ) ;
while (! (SPIM_1 bReadStatus() & SPIM 1 SPIM SPI_COMPLETE)) {};
value |= (unsigned int) (SPIM 1 bReadRxData());
}
Port_1_Data SHADE |= ;PRTIDR = Port_1 Data_ SHADE;//set CSB='H'

return value;

}

/~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k************************

* DIRECT WRITE, inputs: register address, register data

*

. Set CSB to low

. Send register address byte

. Send register content (data byte)
. Set CSB to HIGH

~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k***********************/

2
[
3
4
5
6

* 1. Convert the SCP1000 register address to real address by shifting the
* bit pattern to left by 2 bits ([xxXAAAAAA] --> [A A AAAARWO], A= address bit):
* (MSB) AAAAAAARWO (LSB)

* | | | *- allways zero

* | | *--- Read/Write Bit (Read: RW=0, Write: RW=1)

* Hmmm e Koo Register address bits

* 2. Set read/write bit to 'l' at the address byte:

* [ANAMAAAARWO] --=> [AAAAAATL1LOQ]

*

*

*

*

*

void Write Direct Access SPI (unsigned char address, unsigned char data) {

address = (address << 2); // #1, shift the SCP1000 reg address to left by 2
address |= ; // #2, set write bit to one (RW=1)
Port 1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data SHADE;//set CSB='L'

SPIM 1 SendTxData (address) ;

while (! (SPIM 1 bReadStatus() & SPIM 1 SPIM SPI COMPLETE)) {};

SPIM 1 SendTxData (data);

while (! (SPIM 1 bReadStatus() & SPIM 1 SPIM SPI COMPLETE)) {};

Port 1 Data_ SHADE |= ;PRTIDR = Port 1 Data SHADE;//set CSB='H'
}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k********

* INDIRECT WRITE, input: indirect register address, register data

* Indirect write requires three DIRECT WRITE actions:
* 1. Use DIRECT WRITE to write register address to ADDPTR (0x02)
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* 2. Use DIRECT WRITE to write data to DATAWR (0x01)
* 3. Use DIRECT WRITE to write "indirect write" command 0x02 to OPERATION (0x03)
* 4. Wait 50ms

‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***********************/

void Write Indirect Access_SPI (unsigned char address, unsigned char data) {

Write Direct Access SPI( , address); // #1, write reg address to ADDPTR (0x02)
Write Direct Access SPI( , data); // #2, write reg data to DATAWR (0x01)

Write Direct Access SPI( ’ y: // #3, write 0x02 to OPERATION (0x03)

wait ms(50); // #4, wait 50ms

}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***************************************

* INDIRECT READ, input: indirect register address
S
* Indirect read requires three DIRECT read/write actions:
* 1. Use DIRECT WRITE to write the register address to ADDPTR (0x02)
* 2. Use DIRECT WRITE to write the "read indirect" command 0x0l1 to OPERATION (0x03)
* 3. Wait 10ms
* 4, Use DIRECT READ to read 2 bytes from DATARD16 (0x20), the register content
* is in bits [7:0], bits [15:8] should be treated as zeros
****************************************************************/
unsigned int Read Indirect Access SPI (unsigned char address) {
unsigned int value;

Write Direct Access SPI ( , address); // #1, write reg address to ADDPTR (0x02)
Write Dlrect Access _SPI( ’ y: // #2, write 0x01 to OPERATION (0x03)

walt_ms( y; // #3, wait 10ms

value = Read Direct Access_SPI( ’ ); // #4, read two bytes from DATARD16 (0x20)

return value;

}

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

* INITIALIZE SCP1000 AND ACTIVATE MEASUREMENT MODE

*

1. SCP1000 power supplies are to set up and stabilized before the SCP1000 is initialized
2. Set CSB and PD high ('l') and wait 1lms

3. Pull PD low ('0') and wait 60ms

4. Read STATUS register (0x07) and check that STARTUP bit (LSB, bit0) is zero, if not
SCP1000 start-up procedure is running --> check STATUS.STARTUP in loop for 6 times

if it is not zero after 6 cycles, SCP1000 start-up has failed

5. Read DATARD8 register and check that LSB (bit0) is one, if not

EEPROM checksum error is detected --> SCP1000 will not give reliable pressure data

6. Low noise configuration (done with indirect write)

Write Ox2D to ADDPTR (0x02)

Write 0x03 to DATAWR (0x01)

Write 0x02 to OPERATION (0x03)

7. wait 100ms

8. SCP1000 is in standby mode

9. Set measurement mode (High resolution in this example).
***************************************************************/

S T T T T T S S

void init scpl000 (void) {
unsigned int DATA;

int 1i;
Port_1_Data SHADE |= ;PRTIDR = Port_1 Data_ SHADE;//set CSB='H'
wait ms(60); // #3, 60ms wait
wait ms(90); // #3, 90ms wait
Write Direct Access SPI( ’ ); // ASIC software reset
wait ms(10); // #3, 10ms wait
wait ms(60); // #3, 60ms wait
for(i = 6; 1 > ;o i--){
DATA = Read Direct Access SPI( , y:// #4, read STATUS register --> LSB '0'=0K
if (! (DATA & )) break;
wait ms (10);
}
if(i == 0) fail(0);
DATA = Read Direct Access SPI ( , 1); // #5, read DATARDS register --> LSB 'l'=0K
if (! (DATA && )) fail(l);
Write Indirect Access SPI( ’ ); // #6, Low noise configuration
wait_ms ( y; // #7, wait for 100ms
Write Direct Access SPI( , ); // Reset operation mode
walt_ms( ): // Wait before change new mode
//Write_Direct_ Access_SPI(0x03, Ox0A); // #9, set SCP1000 into 'high resolution'
Write Direct Access_SPI( ’ ); // #9, set SCP1000 into 'high speed'

// measurement mode (0xO0A)
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walt ms( )i

}

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k********

* MAIN

K m———

* 1. Setup, configure MCU

* 2. Init SCP1000, initialize SCP1000 and activate measurement mode

* 3. Read SCP1000 pressure and temperature every time when new measurement
* results are available (e.g. DRDY pin is '1')

*

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

int main (void) {

char * strPtr; // Parameter pointer

unsigned int temp;

unsigned long pressure;

Port O Data SHADE &= ~ ;PRTODR = Port 0 Data SHADE;//set TRIG='L'
device init();

UART 1 CmdReset();

UART 1 IntCntl(UART 1 ENABLE RX INT);

PWM16 1 WritePeriod( -1);PWMl6 1 WritePulseWidth(
//PWM16_1 WritePeriod(313-1);PWM16_1 WritePulseWidth (1
//PWM16 1 WritePeriod(156-1);PWMl6 1 WritePulseWidth (7
//PWM16 1 WritePeriod(104-1);PWMl6 1 WritePulseWidth (5
//PWM16_1 WritePeriod(52-1);PWM16_1 WritePulseWidth (26

)://9600 bps
56);// 19200 bps
8);// 38400 bps
2);// 56600 bps
):; // 115200 bps

PWM16_1 DisableInt();
PWMl6_1 Start();
UART 1 Start (UART 1 PARITY NONE) ;
M8C EnableGInt;
SPIM 1 EnablelInt();
SPIM 1 Start(SPIM 1 SPIM MODE 0 | SPIM 1 SPIM MSB_FIRST);

while (1) {
if (UART 1 bCmdCheck()) { // Wait for command
if (strPtr = UART 1 szGetParam()) { // More than delimiter?

UART_1_CPutString("Found valid command¥r¥nCommand =>");
UART 1 PutString(strPtr);

if (strPtr[0] == 'Z') break;
UART 1 CPutString("<¥r¥nParamaters:¥r¥n");
while (strPtr = UART 1 szGetParam()) { // loop on each parameter
UART_I_CPutString(" <");
UART 1 PutString(strPtr); // Print each parameter

UART 1 CPutString(">¥r¥n");
}
}

UART 1 CmdReset () ; // Reset command buffer

}
}
init scpl000(); // #2, Initialize SCP1000, activate
// 'high resolution' measurement mode
UART 1 CPutString("init scpl000() done");

for(;;){
while (! (PRT1DR & )) wait ms(1);// DRDY
temp = Read Direct Access_ SPI( , );// Read 2 bytes from TEMPOUT (0x21)
temp = temp & ; // Mask bits [13:0]

temp = temp * 100 / ; // Convert temperature to [[]<«C] by dividing

// the result by 20

pressure = (unsigned long) (( ) & Read Direct Access SPI( , ));

// Read 1 byte from DATARD8 (0x1F) and

// mask bits [2:0] in order to get

// 3MSB bits for pressure information

pressure <<= ; // shift 3MSB bits to left by 16

pressure |= (unsigned long)Read Direct Access SPI( ;)

// Read 2 bytes from DATARD16 (0x20) in

// order to get 16 LSB bits for pressure

// information.

pressure *= ;

pressure >>= 2; // Convert to [Pa] by dividing the 19 bit

// pressure by 4 --> the 19 bit pattern

// is shifted to right by 2

// <- Here user can add temperature and pressure data send / display routines
// as needed for application. Notice that temperature is in 2's complement format.
UART 1 PutSHexInt ((int)temp);
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UART 1 PutSHexInt ((int) (pressure >> ));
UART_1_PutSHexInt ((int) (pressure & )) ;UART 1 PutChar ('¥r');
}
return U;

7 SPIM EEIYAAZFIBL-EZE
Pinout ®» SPIM_DRDY #% StdCPU,High Z, ChangeFromRead (22 %95,
boot.tpl D H1 D

org 1Ch ;GPIO Interrupt Vector
"@INTERRUPT 7°

reti
i
org 1Ch ;GPIO Interrupt Vector
1jmp GPIO ISR
reti
ICEHEL,
S b, HIV AL,
volatile char gate = 0;

#pragma interrupt handler GPIO ISR
void GPIO ISR (void) {
gate++;

}

B 5,
B AAIZ L VDRDYE U AR T 5729, B DR E%, DisableInt) b ChangeFromRead
WWEET A, R0 7a T NILLTO®BY ThhH,

#include <m8c.h>

#include "PSoCAPI.h"

#include <stdlib.h>

#include <math.h>

extern BYTE Port 0 Data SHADE;

extern BYTE Port 1 Data SHADE;

volatile char gate = 0;

// UART SysClk,VC1l,PWM 1

// VC1=SysClk/N --> VC1=24MHz/12=2MHz

// 24MHz*2/(9600*8) =625

// 24MHz*2/(19200%8)=313

// 24MHz*2/(38400%8)=156

// 24MHz*2/(57600*8)=104

// 24MHz*2/(115200%*8)=52

// 24MHz*2/(230400*8)=26

// 24MHz*2/ (460800*8)=13

// 9600 bps PWM16 1 WritePeriod(625-1);PWM16_ 1 WritePulseWidth(312);
// 19200 bps PWM16 1 WritePeriod(313-1);PWM16 1 WritePulseWidth (157);
// 38400 bps PWM16 1 WritePeriod(156-1);PWM16 1 WritePulseWidth(78);
// 57600 bps PWM16 1 WritePeriod(104-1);PWM16 1 WritePulseWidth(52);
//115200 bps PWM16 1 WritePeriod(52-1);PWM16 1 WritePulseWidth (26);
//230400 bps PWM16 1 WritePeriod(26-1);PWM16 1 WritePulseWidth (13);
//460800 bps PWM16 1 WritePeriod(13-1);PWMl6 1 WritePulseWidth (7);
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//For SPIM 1////////////

// CSB P1[5] 01,02,04,08,16,32,64,128

// CSB P1[5] 01,02,04,08,10,20,40, 80

// 001 2 3 4 5 6 7

// MISO,MOSI,SCLK, CSB,RXin, DRDY

// 0x04,0x08,0x10,0x20,0x40,0x80

// SPI have to set less than 500kHz

// 24MHz/12 (VC1l) /4 (VC2)->500kHz

// P10,P1l1 for Miniprog

// Port 1 Data SHADE &= ~0x20;PRTIDR = Port 1 Data SHADE;//set CSB='L'

// Port 1 Data SHADE |= 0x20;PRTIDR = Port 1 Data SHADE;//set CSB='H'
// Port 1 Data SHADE &= ~0x10;PRTIDR = Port 1 Data SHADE;//set SCK='L'
// Port 1 Data SHADE |= 0x10;PRTIDR = Port 1 Data SHADE;//set SCK='H'
// Port 1 Data SHADE &= ~0x08;PRTIDR = Port 1 Data SHADE;//set MOSI='L'
// Port 1 Data SHADE |= 0x08;PRT1DR = Port 1 Data SHADE;//set MOSI='H'
// Port 0 Data SHADE &= ~0x01;PRTODR = Port O Data SHADE;//set TRIG='L'
// Port 0 Data SHADE |= 0x01;PRTODR = Port 0 Data SHADE;//set TRIG='H'

// DRDY=0;if (PRT1DR & 0x80) DRDY=1;
// MISO=0;1if (PRT1DR & 0x04) MISO=1;
/*

232 TTL Converter

Jumper J1 2-3 short VCC supply
Jumper J2 short from USB to Vcc supply
232Module---PSoC

TXD (1) ———--- P16(18)RX in

RXD(5) —==--- P27 (5) TXout

GND (24)

GND (7)

VCC(21)

VCC (15)

Pin assignment

//FOR UART

TX out,,Strong, DisableInt
RX in,,High Z, Disablelnt

//FOR SPIM 1

SPIM SCLK,,Strong,Disablelnt
SPIM MOSI,,Strong,DisablelInt
SPIM_MISO,,High Z,DisablelInt

// FOR sensor handshake for SPIM 1
SPIM _CSB, StdCPU, Strong,DisablelInt
SPIM_TRIG, StdCPU, Strong,Disablelnt
SPIM DRDY, StdCPU,High 7Z,ChangeFromRead

*/

/* For PSoC Writer
PSOC ---MiniProg
vdd (28) ---1

GND (14)---2

XRES (19)---3
P11(13)---4

P10 (15)---5

*/

/*

PSOC -- SCP1000
P00 (24)-->1(Triqg)
P17 (10)<--2 (DRDY)
P14 (17) -—>3 (SCLK)
GND (14) -->4 (GND)
P13(12)-->5(MOSI)
P12 (16)<--6(MISO)
P15(11)-->7 (CSB)
Vece (28) -=>8 (Vece)
*/

/* Data type

unsigned char 1 byte

unsigned short 2 byte **x*x 111
unsigned int 2 byte

unsigned long 4 byte

*/
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void wait _ms(unsigned int ms) {

int 1i,7;

if (ms > ) |
i = (int) (ms / );
for(j = 0;3 < i;3++) |

LCD_1 Delay50uTimes (

ms -= ;
}

}

LCD_1 Delay50uTimes (ms *
}
voiddevice init (void) {
Port 1 Data SHADE &= ~
Port 1 Data SHADE &= ~
Port 1 Data SHADE &= ~
Port 0 Data SHADE &= ~
}
void fail(int i) {

int j=0;

for(j = 0;3 <
}

i3t

unsigned int Read Direct Access_ SPI(unsigned char address,

unsigned int value;
value = 0y
address =
Port 1 Data SHADE &= ~

(address << 7);

)i

);

;PRT1DR = Port_1 Data SHADE;//set CSB='L'
;PRTIDR = Port 1 Data SHADE;//set SCK='L'
;PRTIDR = Port 1 Data SHADE;//set MOSI='L'
;PRTODR = Port 0 Data SHADE;//set TRIG='L'

{UART_1 CPutString("Sensor Fail");UART 1 PutChar('0'+1i);}

int number of bytes) {

// #1, shift the SCP1000 reg address to left by 2
;PRT1DR = Port 1 Data SHADE;//set CSB='L'

SPIM 1 SendTxData (address) ;

while (! (SPIM 1 bReadStatus ()

SPIM 1 SendTxData ( ) ;

& SPIM 1 SPIM SPI COMPLETE)) {};

while (! (SPIM 1 bReadStatus ()

value = (unsigned int) (SPIM 1 bReadRxData());
if (number of bytes > 1) {

value <<= &;

SPIM 1 SendTxData ( ) ;

while (! (SPIM_1 bReadStatus() & SPIM 1 SPIM SPI COMPLETE)) {};

value |= (unsigned int) (SPIM 1 bReadRxData());
}
Port 1 Data SHADE |=
return value;

}

& SPIM 1 SPIM SPI COMPLETE)) {};

;PRT1DR = Port 1 Data SHADE;//set CSB='H'

void Write Direct Access SPI (unsigned char address, unsigned char data) {

address = (address << 2);
address |= ;o /) #2,
Port 1 Data SHADE &= ~
SPIM 1 SendTxData (address) ;
while (! (SPIM 1 bReadStatus ()
SPIM 1 SendTxData (data) ;

while (! (SPIM 1 bReadStatus ()
Port 1 Data SHADE |=

/] #1,

set write bit to one (RW=1)

}

& SPIM 1 SPIM SPI COMPLETE)) {};

& SPIM 1 SPIM SPI COMPLETE)) {};
;PRT1DR = Port 1 Data SHADE;//set CSB='H'

shift the SCP1000 reg address to left by 2

;PRTIDR = Port_ 1 Data SHADE;//set CSB='L'

void Write Indirect Access_SPI (unsigned char address, unsigned char data) {

Write Direct Access SPI ( , address); // #1, write reg address to ADDPTR (0x02)
Write Direct Access_ SPI( , data); // #2, write reg data to DATAWR (0x01)
Write Direct Access SPI( , y: // #3, write 0x02 to OPERATION (0x03)
wait ms(50); // #4, wait 50ms
}
unsigned int Read Indirect Access SPI (unsigned char address) {
unsigned int wvalue;
Write Direct Access SPI ( , address); // #1, write reg address to ADDPTR (0x02)
Write Direct Access_ SPI( , y: // #2, write 0x01 to OPERATION (0x03)

wait_ms (10); // #3, wait 10ms
value = Read Direct Access SPI( , )
return value;

/] #4,

}
void init scpl000 (void) {
unsigned int DATA;

read two bytes from DATARD16

(0x20)

int 1i;

Port_1 Data_SHADE |= ;PRTIDR = Port_1 Data_ SHADE;//set CSB='H'
wait _ms(60); // #3, 60ms wait

wait ms(90); // #3, 90ms wait

Write Direct Access SPI( , y; // ASIC software reset

wait ms(10); // #3, 10ms wait
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//

}
#p
vO

}

in

//

wait ms(60); // #3, 60ms wait
for(i = 6; 1 > ;o i--){
DATA = Read Direct Access SPI( ’ );// #4, read STATUS register --> LSB '0'=0K
if (! (DATA & )) break;
wailt ms (10);
}
if(i == 0) fail(0);
DATA = Read Direct Access SPI( , 1); // #5, read DATARD8 register --> LSB 'l'=0K
if (! (DATA && )y) fail(l);
Write Indirect Access SPI( , ); // #6, Low noise configuration
wait ms ( y: // #7, wait for 100ms
Write Direct Access SPI( ’ ); // Reset operation mode
wait ms(10); // Wait before change new mode
Write Direct_Access_SPI(0x03, 0x0a); // #9, set SCP1000 into 'high resolution'
Write Direct Access SPI( , y; // #9, set SCP1000 into 'high speed’
// measurement mode (0xO0A)
walt ms( )i
ragma interrupt handler GPIO ISR
id GPIO ISR(void) {
gate++;
t main (void) {

char * strPtr; // Parameter pointer

unsigned int temp;

unsigned long pressure;

Port 0 Data SHADE &= ~ ;PRTODR = Port_ 0_Data SHADE;//set TRIG='L'
Port 1 Data SHADE &= ~ ;PRTIDR = Port_ 1 Data SHADE;//set DRDY='L'
device_init();

UART_1 CmdReset();
UART 1 IntCntl(UART 1 ENABLE RX INT);
PWM16_1 WritePeriod( ) ;PWM16_ 1 WritePulseWidth( )

PWM16 1 DisablelInt();

PWMl6 1 Start();
UART 1 Start (UART 1 PARITY NONE);
M8C_EnableIntMask(INT_MSKO, INT_MSKO_GPIO);
M8C EnableGInt;

while (1) {
if (UART 1 bCmdCheck()) { // Wait for command
if (strPtr = UART 1 szGetParam()) { // More than delimiter?
UART 1 CPutString("Found valid command¥r¥nCommand =>");
UART 1 PutString(strPtr);
if (strPtr[0] == 'Z') break;
UART 1 CPutString("<¥r¥nParamaters:¥r¥n");
while (strPtr = UART 1 szGetParam()) { // loop on each parameter
UART 1 CPutString(" <");
UART 1 PutString(strPtr); // Print each parameter
UART 1 CPutString(">¥r¥n");
}
}
UART 1 CmdReset () ; // Reset command buffer

}

}
SPIM 1 EnablelInt();
SPIM 1 Start(SPIM 1 SPIM MODE 0 | SPIM 1 SPIM MSB FIRST);

init scpl000(); // #2, Initialize SCP1000, activate
gate = 17
while (! (PRT1DR & ));// DRDY
for (;;){
if (gate) {
while (! (PRT1DR & 0x80));// DRDY
temp = Read Direct Access SPI( , ):;// Read 2 bytes from TEMPOUT (0x21)
temp = temp & ; // Mask bits [13:0]
temp = temp * / ; // Convert temperature to [[I<«C] by dividing
pressure = (unsigned long) (( ) & Read Direct Access SPI( , ));
pressure <<= ; // shift 3MSB bits to left by 16
pressure |= (unsigned long)Read Direct Access SPI( ;)
pressure *= ;

pressure >>= 2; // Convert to [Pa] by dividing the 19 bit
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gate =
}
UART_ 1 PutSHexInt ((int)temp);
UART 1 PutSHexInt ((int) (pressure >> ));
UART_1_PutSHexInt ((int) (pressure & )) ;UART 1 PutChar ('¥r');

}

return

8 MATLAB [ZX BHYIAH

MAT—42 74—~ M,

16 X 4 #14r (REE) 16 #EH 8 Hioy (KRF) ¥r
THRTLTWOIDTUTORIRAZ VT FEnd, ZOAZ YT MEEINTICE,
rs323cj2.mexw32 NHLETH 5,

F72, COMEZX, "—L— MNMIEDLELILERH D,

FEFETLOH LI PSoC D71/ T ATIE, ZFXF—DAI % LighE, T—XDELY AR IR
EHR, £IZT, £7, Teraterm ZEENL, ZZ ANk, VH¥—2% L, T—XDOHY
IABDIEE T2 D Zfifgidf4, Teraterm Z#& T L, ZD#% T, MATLAB 7LV jATe,

clear all;close all
rs232cj2 (' COM8’, 9600, 8,0, 1, 0)
data=[];
temp=[1;
pres=[1;
ttime=[];
rs232¢j2([1)
figure(1)
tic;
for i=1:1000
data=[];
while(1)
data=[data, char (rs232¢j2([1))]:
ind=findstr (data, 13) ;
if (length (ind)>2)
data=data(ind (1) :ind(end)) ;
ind=findstr (data, 13) ;
ddata=[];
for j=1:length(ind)-1
ddata=[ddata;data ((ind (j)+1) : (ind (j+1)-1))1;
end
break;
end
end
ttime=[ttime;ones (length(ddata(:, 1)), 1) *toc];
temp=[temp;hex2dec (ddata (:, 1:4)) /100];
pres=[pres;hex2dec (ddata (:,5:12)) /10000] ;
subplot (2,1, 1) ;plot (ttime, temp) ;
subplot(2,1,2):plot(ttime, pres);
drawnow;
end




