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1. SCfFEREA

HYCON IP(IP # %5 Intellectual Property 48%5) » fUZR&EEE 32 firot MCU WEIE T (B &)
IS R R EERE o ASCFSTE HY16F18 %51 > SOC & NEfr ~ Jatb s EH T
FE ¥ TP {i{E FRRHA -

TEEELN 4 R7HE:

(DELAL 1P TimerA/TimerB/TimerC/WDT/PWM/Hardware RTC/GPIO
(2)FAEEL TP ¢ 8 bit Resistance Ladder(DAC)/ADC/OPAMP /CMP
(3)#EN 1P @ Hardware 32-bit SPI/ Hardware UART/ Hardware 12C
(4)E:Ath TP : Power Management

2. EFERE
HY16F18X & IAE 1P BRfRE(E AR A -
4 N
UART 32-bit SPI 12C
Hardware TimerA/B/C
RTC Clock System || 45 pit PwM
2KB~8KB Debug
SRAM Module
N8
32-bit MCU
16KB~64KB Power
Flash Management
Rail-to-Rail
Watch Dog Reset Control OPAMP
Low Noise . Analog
PGA 24-bit ADC Comparator
8-bit Resistance Charge Pump
Bandgap Ladders (HY16F 188 only)
-
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(ODERA &L FBHY Andes 32 fiz7T CPU #00s N80T FRIHES -

(02)EE PR FRAE ] 2.2~3.6VCHALLEFIHBUEI T) » PAK-40C~85C TAE RIS #HiE -

(03)Z#&HMAS 16MHz LB Z s s A Hl 10MHz SifEE RC Bz

(0HFEECIE RS 64K-Byte Flash ROM

(05)Ek}EC EA% 8K-Byte SRAM -

(06)#EH BOR and WDT ZE » A1l CPU ZEM% -

(07)24-bit EFEFHERE Y A ADC JECLE T iR 25
(7.1)NE PGA (Programmable Gain Amplifier), &z A# AR RS2 128 fEHCK »
(7.2)NE RS ECHTES TPS

(08)/ % 1 4H OPA HEFIAES

(09) PN Z2EHHEE 8-bit Resistance Ladder(DAC) ©

(10)16-bit Timer A

(11)16-bit Timer B #5240 H PWM P E A DR

(12)16-bit Timer C FH&HEE Az Capture IIEE

(13)RE RS £ 51385 32-bit SPI/I2C/UART #5841

(14)HFEEE RTC HFEEThAERLH

e HRETRITE AR

Interrupt Vector Address N&01 Interrupt Function

INT Base Address + 0x00 (COM) HWO void HWO_ISR(void)
INT Base Address + 0x04 (Timer ABC WDT HW RTC) HW1 voild HW1_ISR(void)
INT Base Address + 0x08 (ADC) HW?2 void HW?2_ISR(void)
INT Base Address + 0x0C (CMP/OPA) HW3 void HW3_ISR(void)
INT Base Address + 0x10 (PT1) HW4 void HW4_ISR(void)
INT Base Address + 0x14 (PT2) HW5 void HWS5_ISR(void)

www.hycontek.com p;gee
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3. Bfr IP(Timer)

3.1, #EpIatE

HY16F183_Timer
32. HBBIEREA

(D Timer A/Timer B/Timer C {5 F3 J5 = Bl HA.
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Q)F]HAME i #define ZREEFEF4REBIT TMATEST 2 TMBTEST ¢ TMCTEST.

QOFEFMLT Timer #I4AEENE LR BEATRE Timer 51804 HELBARL System GIE
284 Timer 51804 HE TAE Timer #EH HETHVZEE.

45 Timer HET

(4 HE—2R Timer B, Z1E Timer FETEIFEFA, REFTECEVEE Timer Count fi+1 BYEHTE,

7 H [0]5) FF2 = Timer Count #5~4F LCD Display L.

33. EEAE

EIVRRIR

Timerdah
RN

LCDEERERFETN
MIaIEERE

ETimerdoER
TEE

'

'

Timer %8
{LERE

Timer
Count +1

'

LCD &~
Timer Count

l

FErFTimerth T
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34. EAHH

/**********************************$********************************************
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
*and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_Timer

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crt0.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

G0 S ——
*  PT2.01SCL --> SCL | LCD Drive HY2613 |
SO = VR ) YN Y N ——

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

e ¥

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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/* Includes

[

#include "HY16F188.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvTimer.h"
#include "DrvI2C.h"
#include "DrvCLOCK.h"
#include "HY2613.h"

#include "my define.h"

[
/* STRUCTURES
[

volatile typedef union _MCUSTATUS
{
char _byte;
struct
{
unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_TMCldone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
IS
} MCUSTATUS;

[

HYGON

HYCON TECHNOLOGY

/

/
#/
/

¥

/* DEFINITIONS

#

/%
#define 12CBufferSize 64
#define TMATEST
[Hdefine  TMBTEST
/Hdefine  TMCTEST

© 2013-2018 HYCON Technology Corp
www.hycontek.com
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& %
/% Global CONSTANTS %
& %

unsigned char I2C_RW,

unsigned char I2C_TARGET;

unsigned char 12C_EndFlag;

unsigned int 12C_Sendbuf[I2CBufferSize];

unsigned int I2C_Recbuf[I2CBufferSize];

unsigned int I12C_DataTxLen,[2C_DataTxIndex,I2C_DataRxLen,]2C_DataRxIndex;

MCUSTATUS MCUSTATUSDbits;

unsigned int TimerA_count, TimerB_count, TimerCO_count, TimerC1_count;

[* */
/* Function PROTOTYPES */
[* */

void Delay(unsigned int num);

void Initall2C(void);

& i

/* Main Function K
& i

int main(void)

{

InitalI2C();

SYS_EnableGIE(4,0x3F); // Enable GIE(Global Interrupt)
DisplayInit();

ClearLCDframe();

Delay(10000);

DisplayHYcon();

Delay(10000);

MCUSTATUSDbits._byte = 0;

TimerA_count=0;
TimerB_count=0;
TimerCO_count=0;
TimerC1_count=0;

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
www.hycontek.com paae12


http://www.hycontek.com/

HY16F18 5%l

HYCON IP {EHRIEE

#f defined(TMATEST)
DrvTMA_Open(15,0);

DrvTIMER_ClearIntFlag(E_TMA);
DrvTIMER_EnableInt(E_ TMA);
#endif

#if defined(TMBTEST)
DrvTMBC_CIk_Source(0,3);

/Timer A Overflow
1115:taclk/65536/32; TMRDV=rup
/100:HS_CK

/[Clear Timer A interrupt flag

/[Timer A interrupt enable

/[Timer B Prescaler 1
//0: HS_CK clock source.
//3: clock divider.ur

DrvTMB_Open(E_TMB_MODEO,E_TMB_NORMAL,0xFFFF); //Timer B overflow Oxffff

DrvTIMER_ClearIntFlag(E_TMB);
DrvTIMER_Enablelnt(E_TMB);

#elif defined(TMCTEST)
DrvTMBC_Clk_Source(0,1);

/[Clear Timer B interrupt flag

/[Timer B interrupt enable

/[Timer B Prescaler 1
//0: HS_CK clock source.
//1: clock divider.ur

DrvTMB_Open(E_TMB_MODEO,E_TMB_NORMAL,0xFFFF); //Timer B overflow Oxffff

DrvCapturel_Open(2,14,1);

DrvCapture2_Open(1,1);

DrvTIMER_ClearIntFlag(E_TMCO);
DrvTIMER_ClearIntFlag(E_TMC1);
DrvTIMER_EnableInt(E_TMCO);
DrvTIMER_EnableInt(E_TMC1);

© 2013-2018 HYCON Technology Corp
www.hycontek.com

/[Timer CO use as Capture 1

//input source selection

/12:LS_CK

1114:S_CKource selectione 1lag)Zh4-
/[Timer C1 use as Capture 2

//Input source selection

//1:same as Caputrel

/[Falling-edge trigger

/[Clear TMCO interrupt flag
/[Clear TMCI1 interrupt flag
/[Timer CO interrupt enable

/[Timer C1 interrupt enable

HYGON
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#endif

SYS_EnableGIE(4,0x3F); /[Enable GIE(Global Interrupt)
MCUSTATUSDbits._byte = 0;

while(1) /[Wait for Interrupt
{

if(MCUSTATUSbits.b_TMAdone==1)

{
LCD_DATA_DISPLAY(TimerA_count);
MCUSTATUSDbits.b_TMAdone=0;

if(MCUSTATUSbits.b_TMBdone==1)

{
LCD_DATA_DISPLAY(TimerB_count);
MCUSTATUSbits.b_TMBdone=0;

if(MCUSTATUSbits.b_TMCOdone==1)

{
LCD_DATA_DISPLAY (TimerCO_count);
MCUSTATUSDbits.b_TMC0done=0;

if(MCUSTATUSbits.b_TMCldone==1)

{
LCD_DATA_DISPLAY (TimerC1_count);
MCUSTATUSDbits.b_TMC1ldone=0;

return 0;

¥ ¥

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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/* Function Name: HWO_ISR() */
/* Description : I2C/UART/SPI interrupt Service Routine (HWO). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HWO_ISR(void)

{
unsigned char 12C_Status,I2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();
if((12C_IntFlag == E_DRVI2C_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Interrupt Flag
{
12C_Status=DrvI2C_GetStatusFlag(); /[Get 12C Status Flag
switch(I2C_Status)
{
case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted
DrvI2C_WriteData2C_TARGET); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
IS
case 0x84: //MACTFlag+ACKFlag
{ //Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x80: //MACTFlag
{ /[Slave A + W has been transmitted. ACK has been received.

DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave

DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
15
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag

12C_EndFlag=1;

© 2013-2018 HYCON Technology Corp
www.hycontek.com
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break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all 12C flag

else

if(I2C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if(2C_RW ==12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal
12C_DataTxIndex=0;
12C_EndFlag=1;
break;
IS
case 0xBO:
{ //A repeated START has been transmitted.

DrvI2C_WriteDataI2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit

DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
}
case 0x94:  //MACTFlag+RWFlag+ACKFlag
{ //Slave A + R has been transmitted. ACK has been received.

if(12C_DataRxLen>1)

© 2013-2018 HYCON Technology Corp
www.hycontek.com
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DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit
telse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag
{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
if((12C_DataRxLen-1)>12C_DataRxIndex)
{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x98: //MACTFlag+RWFlag+DFFlag

{ //Data byte has been received. NACK has been transmitted.

12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
break;
IS
default:
{
DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag
12C_EndFlag=1;
break;
IS
}
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(0); /[Clear 12C Interrupt Flag(I2CIF)

© 2013-2018 HYCON Technology Corp
www.hycontek.com
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if((I12C_IntFlag == E_DRVI2C_ERROR_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag
{
12C_EndFlag=1;
DrvI2C_ClearIRQ();

DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(1); /[Clear 12C Interrupt Flag(I2CEIF)
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
}
SYS_EnableGIE(4,0x3F); //Enable GIE(Global Interrupt)
!
[* */
/* Function Name: HW1_ISR() */

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HW1_ISR(void)
{
if(DrvTIMER_GetIntFlag(E_TMA))
{
DrvTIMER_ClearIntFlag(E_TMA); /I Clear TMA interrupt flag
MCUSTATUSDbits.b_TMAdone=1;

TimerA_count++;

if(DrvTIMER_GetIntFlag(E_TMB))

{
DrvTIMER_ClearIntFlag(E_TMB); // Clear TMB interrupt flag
MCUSTATUSbits.b_TMBdone=1;

TimerB_count++;

if(DrvTIMER_GetIntFlag(E_TMCO0))

{
DrvTIMER_ClearIntFlag(E_TMCO); /I Clear TMCO interrupt flag

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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MCUSTATUSbits.b_TMCOdone=1;

TimerCO_count++;

if(DrvTIMER_GetIntFlag(E_TMC1))

{
DrvTIMER_ClearIntFlag(E_TMC1);
MCUSTATUSbits.b_TMCldone=1;

TimerC1_count++;

[

/I Clear TMCI1 interrupt flag

*/

/* Function Name: HW2_ISR()

/* Description : ADC interrupt Service Routine (HW?2).

/* Arguments : None.
/* Return Value : None.

/* Remark

[
void HW2_ISR(void)
{

/

[*
/* Function Name: HW3_ISR()

/

/* Description : CMP & OPA interrupt Service Routine (HW3).

/* Arguments : None.
/* Return Value : None.
/* Remark

[

*/

void HW3_ISR(void)
{

[

*/

© 2013-2018 HYCON Technology Corp
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/* Function Name: HW4_ISR()

/* Description : PT1 interrupt Service Routine (HW4).

/¥ Arguments : None.
/* Return Value : None.
/¥ Remark

J%

void HW4_ISR(void)
{

[*
/* Function Name: HW5_ISR()

/* Description : PT2 interrupt Service Routine (HW5).

/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark

J%

void HW5_ISR(void)
{

[

/* Function Name: tlb_exception_handler()

/* Description  : Exception Service Routines.
/* Arguments : None.

/* Return Value : None.

/* Remark

J%

void tlb_exception_handler()

{
asm("nop"); //procedure define by customer.

asm("nop");

[k

/* Software Delay Subroutines

© 2013-2018 HYCON Technology Corp
www.hycontek.com
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[

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* Function Name: InitalI2C(void)

/¥ Description  : Hardware 12C Initial.
/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

/>k

void Initall2C(void)
{

DrvI2C_SetIOPin(4); /[setting 10 pin, 4 SCL=PT2.0;SDA=PT2.1
DrvI2C_Open(0x4); //Enable 12C function and set I12C baud rate=100kHz

*/

*/

*/

HYGON

HYCON TECHNOLOGY

#
#
¥
¥
#

/[Default CPU clock is 2MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 2000000/[4*(4+1)]=100kHz

DrvI2C_EnableInt(2);  //Enable 12C interrupt and error interrupt

[

f* End Of File
¥

© 2013-2018 HYCON Technology Corp
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4. Bifir IP(WDT)

4.1. #EpIatE

HY16F188_WDT
42. EBIERE

(HWDT fsE R 5 B a5 B

O T WDT WA {CENEELEE B WDT 80 T E (4,5 System GIE 5545F WDT HrlEras
4. WDT 18 HE T E WDT #EH Fh 2R,

Q)YFHE—X WDT B &£ WDT FETEIFE=NA, KEFTeErE 8 WD T Count fi+1 FYEITE, I
H[oz] F 2= WDT Count #~4E LCD | ©

43. HERE

D WDT
ENE a2

LCDEEREEFETY /BWDTHIER
IEERTE TERER
WDT #])%8 WDT
1EERE Count +1

'

LCD &R

WDT Count
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44. B

/**********************************$********************************************
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
* and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_WDT

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crt0.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

G0 S —
*  PT2.01SCL --> SCL | LCD Drive HY2613 |
SO = VR ) YN Y N ——

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

e ¥

/* Includes */

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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[

#include "HY16F188.h"
#include "System.h"
#include "DrvTimer.h"
#include "DrvI2C.h"
#include "DrvCLOCK.h"
#include "HY2613.h"

#include "my define.h"

[

/¥ STRUCTURES

/>k
volatile typedef union _MCUSTATUS
{
char _byte;
struct
{
unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_ WDTdone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
IS
} MCUSTATUS;

[k

*/

¥

¥

¥

J* DEFINITIONS
¥

¥

#define 12CBufferSize 64

[k

¥

/* Global CONSTANTS
[k

¥

© 2013-2018 HYCON Technology Corp
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unsigned char I2C_RW,

unsigned char I2C_TARGET;

unsigned char 12C_EndFlag;

unsigned int 12C_Sendbuf[I2CBufferSize];

unsigned int I2C_Recbuf[I2CBufferSize];

unsigned int I12C_DataTxLen,[2C_DataTxIndex,]2C_DataRxLen,]2C_DataRxIndex;

MCUSTATUS MCUSTATUSDbits;

unsigned int WDT _count;

[* */
/* Function PROTOTYPES */
[* */

void Delay(unsigned int num);

void Initall2C(void);

& i

/* Main Function K
& i

int main(void)

{

WDT_count=0;

DrvWDT_Open(E_IRQ,E_PRE_SCALER_D32); //WDT IRQ open pre scaler 32
DrvWDT_ClearWDT(); /[Clear WDT interrupt flag
DrvTIMER_EnableInt(E_WDT); //WDT interrupt enable

InitalI2C();
SYS_EnableGIE(4,0x3F); // Enable GIE(Global Interrupt)

DisplayInit();
ClearLCDframe();
Delay(10000);
DisplayHYcon();
Delay(10000);

while(1) /[Wait for Interrupt

{
if(MCUSTATUSbits.b_WDTdone==1)

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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LCD_DATA_DISPLAY(WDT_count);
MCUSTATUSDbits.b_WDTdone=0;

[* */
/* Function Name: HWO_ISR()

/* Description : I2C/UART/SPI interrupt Service Routine (HWO).

/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

I* */
void HWO_ISR(void)

{

unsigned char 12C_Status,I2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();
if((I2C_IntFlag == E_DRVI2C_INT)III2C_IntFlag == E_DRVI2C_INT_ALL))
{

12C_Status=DrvI2C_GetStatusFlag(); /[Get 12C Status Flag
switch(I2C_Status)
{
case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted

DrvI2C_WriteData(I2C_TARGET);

DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
IS
case 0x84: //MACTFlag+ACKFlag
{ //Slave A + W has been transmitted. ACK has been received.

DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]);
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x80: //MACTFlag

© 2013-2018 HYCON Technology Corp
www.hycontek.com
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*/
/IGet 12C Interrupt Flag

//Send Slave Address & R/W Bit

//Send Data to Slave
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{ /[Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave

DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
15
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag

12C_EndFlag=1;
break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all 12C flag

else

if(I2C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if(2C_RW ==12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal
12C_DataTxIndex=0;
12C_EndFlag=1;
break;

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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case 0xBO:

{ //A repeated START has been transmitted.
DrvI2C_WriteData(I2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;

}

case 0x94: //MACTFlag+RWFlag+ACKFlag
{ //Slave A + R has been transmitted. ACK has been received.
if(12C_DataRxLen>1)
{
DrvI2C_Ct1(0,0,0,1);  //Set ACK bit
Jelse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag
{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
if((12C_DataRxLen-1)>12C_DataRxIndex)
{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x98: //MACTFlag+RWFlag+DFFlag
{ //Data byte has been received. NACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
break;
IS
default:
{

© 2013-2018 HYCON Technology Corp
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DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag

12C_EndFlag=1;
break;
15
}
DrvI2C_ClearTRQO);
DrvI2C_ClearEIRQQ);

/[Clear EIRQFlag

DrvI2C_ClearIntFlag(0); /[Clear 12C Interrupt Flag(I2CIF)

}

if((I12C_IntFlag == E_DRVI2C_ERROR_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag

{
12C_EndFlag=1;
DrvI2C_ClearIRQ();

DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(1); /[Clear 12C Interrupt Flag(I2CEIF)
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag

}
SYS_EnableGIE(4,0x3F);

[

//Enable GIE(Global Interrupt)

/* Function Name: HW1_ISR()

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1). */

/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark

J%

void HW1_ISR(void)
{
if(DrvTIMER_GetIntFlag (E_WDT))
{
WDT_count++;
MCUSTATUSbits.b_WDTdone=1;
DrvTIMER_ClearIntFlag(E_WDT);

© 2013-2018 HYCON Technology Corp
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[* */
/* Function Name: HW2_ISR()

/* Description : ADC interrupt Service Routine (HW?2).

/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

I* */
void HW2_ISR(void)

{

[* */
/* Function Name: HW3_ISR()

/* Description : CMP & OPA interrupt Service Routine (HW3).
/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

I* */
void HW3_ISR(void)

{

/¥ */
/* Function Name: HW4_ISR()

/* Description : PT1 interrupt Service Routine (HW4).

/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

I* */
void HW4_ISR(void)

{

[* */
/* Function Name: HW5_ISR()

© 2013-2018 HYCON Technology Corp
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/* Description : PT2 interrupt Service Routine (HW5).
/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

/>k

void HW5_ISR(void)
{

[k

/* Function Name: tlb_exception_handler()

/* Description  : Exception Service Routines.
/* Arguments : None.

/* Return Value : None.

/* Remark

[*
void tlb_exception_handler()

{
asm("nop"); //procedure define by customer.

asm("nop");

[k

/* Software Delay Subroutines

[*
void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* Function Name: InitalI2C(void)

/¥ Description  : Hardware 12C Initial.
/¥ Arguments : None.

/* Return Value : None.

/* Remark

© 2013-2018 HYCON Technology Corp
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¥ ¥

void Initall2C(void)
{
DrvI2C_SetIOPin(4); /[setting 10 pin, 4 SCL=PT2.0;SDA=PT2.1
DrvI2C_Open(0x4); //Enable 12C function and set I12C baud rate=100kHz
//Default CPU clock is 2MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 2000000/[4*(4+1)]=100kHz

DrvI2C_EnableInt(2);  //Enable 12C interrupt and error interrupt

I +/
/% End Of File /
I +/

© 2013-2018 HYCON Technology Corp
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54. B

/**********************************$********************************************
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
* and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_WDT_Reset

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crt0.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

G0 S —
*  PT2.01SCL --> SCL | LCD Drive HY2613 |
S = VR ) YN Y N ——

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

e #

/* Includes */
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www.hycontek.com pa5e34


http://www.hycontek.com/

HY16F18 5%l

HYGON

HYCON IP {EHRIEE

[

#include "HY16F188.h"
#include "System.h"
#include "DrvTimer.h"
#include "DrvI2C.h"
#include "DrvCLOCK.h"
#include "HY2613.h"
#include "my define.h"

#include "DrvGPIO.h"

[

/* STRUCTURES
[

volatile typedef union _MCUSTATUS
{
char _byte;
struct
{
unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_ WDTdone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
IS
} MCUSTATUS;

typedef union PTINTSTATUS
{
char _byte;
struct
{
unsigned b_PTINTOdone:1;
unsigned b_PTINT1done:1;
unsigned b_PTINT2done:1;
unsigned b_PTINT3done:1;

© 2013-2018 HYCON Technology Corp
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unsigned b_PTINT4done:1;
unsigned b_PTINTSdone:1;
unsigned b_PTINT6Done:1;
unsigned b_PTINT7Done:1;
IS
} PTINTSTATUS;

[

/¥ DEFINITIONS
I

#define 12CBufferSize 64
#define KEY_PORT E_PT1
#define KEYINO BIT6
#define KEYIN1 BIT7
#define KEYINO_PIN 6
#define KEYIN1_PIN 7

[

/* Global CONSTANTS

/>k
unsigned char I2C_RW;

unsigned char I2C_TARGET;

unsigned char 12C_EndFlag;

unsigned int 12C_Sendbuf[I2CBufferSize];
unsigned int I2C_Recbuf[I2CBufferSize];

unsigned int I12C_DataTxLen,[2C_DataTxIndex,I2C_DataRxLen,]2C_DataRxIndex;

MCUSTATUS MCUSTATUSbits;
PTINTSTATUS PTIINTSTATUSbits;
unsigned int WDT _count;

J%

/* Function PROTOTYPES
[*

void Delay(unsigned int num);

void Initall2C(void);

[k

© 2013-2018 HYCON Technology Corp
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/* Main Function

¥ ¥

int main(void)

{

WDT _count=0;

DrvWDT_Open(E_NMIE_PRE_SCALER_D2048);
DrvWDT_ClearWDT();
DrvWDT _ResetEnable();

DrvGPIO_ClearIntFlag(KEY_PORT,KEYIN1IKEYINO);
DrvGPIO_Open(KEY_PORT,KEYINIIKEYINO,E_IO_INPUT);
DrvGPIO_Open(KEY_PORT,KEYINIIKEYINO,E_IO_PullHigh);
DrvGPIO_Open(KEY_PORT,KEYINIIKEYINO,E_IO_IntEnable);

DrvGPIO_ClkGenerator(E_HS_CK,1);

DrvGPIO_IntTrigger(KEY_PORT,KEYINIIKEYINO,E_N_Edge);
MCUSTATUSDbits._byte = 0;
PT1INTSTATUSbits._byte = 0;

Initall2CQ);
SYS_EnableGIE(4,0x3F);

DisplayInit();
ClearLCDframe();
Delay(10000);
DisplayHYcon();
Delay(10000);

while(1)
{
for(WDT_count=0;WDT_count<999999;WDT_count++)
{
LCD_DATA_DISPLAY(WDT_count);
depends on the HAO frequency

© 2013-2018 HYCON Technology Corp
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*/

/IWDT IRQ open pre scaler 2048
/[Clear WDT_count
/Iset WDNMI=1. 0x40108[6]=1b
/Iclear PT1 interrupt flag
/lset PT1.7/PT1.6 INPUT
/lenable PT1.7/PT1.6 pull high R
//[PT1_7/PT1_6 interrupt enable

/[Set 10 sampling clock input source is HS_CK

//[PT1_7/1_6 interrupt trigger method is negative edge

// Enable GIE(Global Interrupt)

//WDT Reset occur on about WDT_count=1500~2500, it
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Delay(1000);
if(PTIINTSTATUSDits.b_PTINT7Done) /it PT1.7 low
{
WDT_count=0; //Set WDT_count=0,
DrvWDT _ClearWDT(); /IWDT re-count again, start from O to count

PT1INTSTATUSbits.b_PTINT7Done=0;

}

I* */

/* Function Name: HWO_ISR() */
/* Description : I2C/UART/SPI interrupt Service Routine (HWO). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HWO_ISR(void)

{
unsigned char 12C_Status,I2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();
if((12C_IntFlag == E_DRVI2C_INDII(I12C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Interrupt Flag
{
12C_Status=DrvI2C_GetStatusFlag(); //Get 12C Status Flag
switch(I2C_Status)
{
case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted
DrvI2C_WriteDataI2C_TARGET); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
IS
case 0x84: //MACTFlag+ACKFlag
{ //Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
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case 0x80: //MACTFlag
{ /[Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
12C_EndFlag=1;
break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all 12C flag

else

if(I2C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if(2C_RW ==12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal
12C_DataTxIndex=0;
12C_EndFlag=1;
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break;

IS

case 0xBO:

{ //A repeated START has been transmitted.
DrvI2C_WriteData(I2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;

}

case 0x94: //MACTFlag+RWFlag+ACKFlag

{ //Slave A + R has been transmitted. ACK has been received.

if(12C_DataRxLen>1)

{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

telse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag

}

break;

IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag

{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
if((12C_DataRxLen-1)>12C_DataRxIndex)

{
DrvI2C_Ct1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag

}
break;

IS

case 0x98: //MACTFlag+RWFlag+DFFlag

{ //Data byte has been received. NACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
break;
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default:

{
DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag
12C_EndFlag=1;
break;
IS
}
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(0); /[Clear 12C Interrupt Flag(I2CIF)
}
if((I12C_IntFlag == E_DRVI2C_ERROR_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag
{
12C_EndFlag=1;
DrvI2C_ClearIRQ();

DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(1); /[Clear 12C Interrupt Flag(I2CEIF)
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
}
SYS_EnableGIE(4,0x3F); //Enable GIE(Global Interrupt)
!
[* */
/* Function Name: HW1_ISR() */

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HW1_ISR(void)
{
if(DrvTIMER_GetIntFlag (E_WDT))
{
MCUSTATUSbits.b_WDTdone=1;
DrvTIMER_ClearIntFlag(E_WDT);  //Clear WDT interrupt flag
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/>k
/* Function Name: HW2_ISR()

/* Description : ADC interrupt Service Routine (HW?2).
/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

/>k

void HW2_ISR(void)
{

[

/* Function Name: HW3_ISR()

/

*/

*/

/* Description : CMP & OPA interrupt Service Routine (HW3).

/* Arguments : None.
/* Return Value : None.
/* Remark

[

void HW3_ISR(void)
{

/>k
/* Function Name: HW4_ISR()

/* Description : PT1 interrupt Service Routine (HW4).
/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

[

*/

*/

*/

void HW4_ISR(void)

{
uint32_t PORT_IntFlag;

PORT_IntFlag=DrvGPIO_GetIntFlag(KEY_PORT);
if((PORT_IntFlag&KEYINO)==KEYINO)

© 2013-2018 HYCON Technology Corp
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PT1INTSTATUSbits.b_PTINT6Done=1;
}
if((PORT _IntFlag&KEYIN1)==KEYIN1)
{

PT1INTSTATUSbits.b_PTINT7Done=1;

}
DrvGPIO_ClearIntFlag(KEY_PORT,KEYIN1IKEYINO); /Iclear PT1_7/1_6 interrupt flag

[* */
/* Function Name: HW5_ISR() */

/* Description : PT2 interrupt Service Routine (HW5). */

/* Arguments : None. */
/* Return Value : None. */

/¥ Remark : */
I* */

void HW5_ISR(void)

{

e ¥

/* Function Name: tlb_exception_handler() */

/* Description : Exception Service Routines. */

/* Arguments : None. */
/* Return Value : None. */

/¥ Remark : */
I* */

void tlb_exception_handler()

{

asm("nop"); //procedure define by customer.

asm("nop");
!
[* */
/* Software Delay Subroutines */
[* */
© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* Function Name: InitalI2C(void)

/¥ Description  : Hardware 12C Initial.
/¥ Arguments : None.

/¥ Return Value : None.

/* Remark

J%
void Initall2C(void)
{

DrvI2C_SetIOPin(4); /[setting 10 pin, 4 SCL=PT2.0;SDA=PT2.1
DrvI2C_Open(0x4); //Enable 12C function and set I12C baud rate=100kHz

*/

*/

¥
#
¥
¥
#

//Default CPU clock is 2MHz, Data Baud Rate : (I2CLK)/[4x(CRG+1)]= 2000000/[4*(4+1)]=100kHz

DrvI2C_EnableInt(2);  //Enable 12C interrupt and error interrupt

[

f* End Of File
¥

© 2013-2018 HYCON Technology Corp
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6.4. EH

/k>{<k**k>!<***+*>{<+><+*k>{<+><>{<*k><+><>{<*k><+><*k><>1<k****k****+><>{<*k><+*k>{<*k><+*k>{<*k><+k*+><*k>{<*>}<>{<k>{<*>}<>{<}~**+
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
* and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_RTC

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crtO.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

*HYIOFI88 | s

* PT2.0 1 SCL ---> SCL | LCD Drive HY2613 |
* PT2.1 | SDA ---> SDA -----nmmeeemmeeaeee

* |

* PT2.4 | LXIN

* PT2.5 I LXOUT

* GND |
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[* */
/* Includes */
[* */

#include "HY16F188.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvI2C.h"
#include "DrvCLOCK.h"
#include "DrvRTC.h"
#include "HY2613.h"

#include "my define.h"

[* */
/* STRUCTURES */
[* */
volatile typedef union _MCUSTATUS
{
char _byte;
struct
{

unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_TMCldone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
IS
} MCUSTATUS;

¥ ¥
/* DEFINITIONS l
¥ ¥

#define 12CBufferSize 64
/Rdefine  RTC_counter_show
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#define TimerDtata_show

& 5/
/% Global CONSTANTS
& 5/

unsigned char I2C_RW,

unsigned char I2C_TARGET;

unsigned char 12C_EndFlag;

unsigned int 12C_Sendbuf[I2CBufferSize];
unsigned int I2C_Recbuf[I2CBufferSize];

unsigned int I12C_DataTxLen,[2C_DataTxIndex,I2C_DataRxLen,]2C_DataRxIndex;

MCUSTATUS MCUSTATUSbits;

unsigned int sec,min,hour,week,day,month,year ;

unsigned int RTC_counter;

unsigned int TimerDtata;

[*
/* Function PROTOTYPES
[*

*/

¥

void Delay(unsigned int num);
void Initall2C(void);
void InitalRTC(void);

int ComputeWeek(int TempYear, int TempMonth, int TempDay);

[

*/

/* Main Function

*/

[*
int main(void)

{

S_DRVRTC_TIME_DATA_T sCurTime;

RTC_counter=0;

TimerDtata=0;

InitalI2C();

SYS_EnableGIE(4,0x3F);

DisplayInit();

© 2013-2018 HYCON Technology Corp
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ClearLCDframe();
Delay(10000);
DisplayHYcon();
Delay(10000);

MCUSTATUSDbits._byte = 0;

InitalRTC();

while(1)
{
if(MCUSTATUSDbits.b_RTCdone==1)
{
DrvRTC_Read(DRVRTC_CURRENT_TIME,&sCurTime);
TimerDtata=sCurTime.u32cSecond+sCurTime.u32cMinute* 100+sCur Time.u32cHour*10000;
#if defined(TimerDtata_show)
LCD_DATA_DISPLAY (TimerDtata);
#endif
#if defined(RTC_counter_show)
LCD_DATA_DISPLAY(RTC_counter);
#endif

sec=sCurTime.u32cSecond,;
min=sCurTime.u32cMinute;
hour=sCurTime.u32cHour;
week=sCurTime.u32cDayOfWeek;
day=sCurTime.u32cDay;
month=sCurTime.u32cMonth;
year=sCurTime.u32Year;

MCUSTATUSDbits.b_RTCdone=0;

return 0;

¥ ¥
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/* Function Name: HWO_ISR() */
/* Description : I2C/UART/SPI interrupt Service Routine (HWO). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HWO_ISR(void)

{
unsigned char 12C_Status,I2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();
if((12C_IntFlag == E_DRVI2C_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Interrupt Flag
{
12C_Status=DrvI2C_GetStatusFlag(); /[Get 12C Status Flag
switch(I2C_Status)
{
case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted
DrvI2C_WriteDataI2C_TARGET); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
IS
case 0x84: //MACTFlag+ACKFlag
{ //Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x80: //MACTFlag
{ /[Slave A + W has been transmitted. ACK has been received.

DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave

DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
15
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag

12C_EndFlag=1;

© 2013-2018 HYCON Technology Corp
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break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all 12C flag

else

if(I2C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if(2C_RW ==12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal
12C_DataTxIndex=0;
12C_EndFlag=1;
break;
IS
case 0xBO:
{ //A repeated START has been transmitted.

DrvI2C_WriteDataI2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit

DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
}
case 0x94:  //MACTFlag+RWFlag+ACKFlag
{ //Slave A + R has been transmitted. ACK has been received.

if(12C_DataRxLen>1)

© 2013-2018 HYCON Technology Corp
www.hycontek.com

HYGON

HYCON TECHNOLOGY

APD-HY16F003-V07_TC

page51


http://www.hycontek.com/

HY16F18 5%l
HYCON IP {§F3ERBEE

DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit
Jelse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag
{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
if((12C_DataRxLen-1)>12C_DataRxIndex)
{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x98: //MACTFlag+RWFlag+DFFlag

{ //Data byte has been received. NACK has been transmitted.

12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
break;
IS
default:
{
DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag
12C_EndFlag=1;
break;
IS
}
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(0); /[Clear 12C Interrupt Flag(I2CIF)
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if((I12C_IntFlag == E_DRVI2C_ERROR_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag
{
12C_EndFlag=1;
DrvI2C_ClearIRQ();

DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(1); /[Clear 12C Interrupt Flag(I2CEIF)
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
}
SYS_EnableGIE(4,0x3F); //Enable GIE(Global Interrupt)
!
[* */
/* Function Name: HW1_ISR() */

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HW1_ISR(void)
{
if(DrvRTC_ReadState)&&0x2)  //check PTF flag
{
DrvRTC_ClearState(E_DRVRTC_CLEAR_ALL);
DrvRTC_ClearIntFlag();
RTC_counter++;

MCUSTATUSbits.b_RTCdone=1;

}

I* */

/* Function Name: HW2_ISR() */
/* Description : ADC interrupt Service Routine (HW?2). */

/* Arguments : None. */
/* Return Value : None. */

/¥ Remark : */
I* */

void HW2_ISR(void)
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{

}

I* */

/* Function Name: HW3_ISR() */
/* Description : CMP & OPA interrupt Service Routine (HW3). */

/* Arguments : None. */
/* Return Value : None. */
/¥ Remark */
I* */

void HW3_ISR(void)

{

}

I* */

/* Function Name: HW4_ISR() */
/* Description : PT1 interrupt Service Routine (HW4). */

/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark */
/¥ */

void HW4_ISR(void)

{

}

/% */

/* Function Name: HW5_ISR() */
/* Description : PT2 interrupt Service Routine (HW5). */

/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark */
/% */

void HW5_ISR(void)

{
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[* */
/* Function Name: tlb_exception_handler() */
/* Description : Exception Service Routines. */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
[* */

void tlb_exception_handler()
{

asm("nop"); //procedure define by customer.

asm("nop");
!
[* */
/* Software Delay Subroutines */
[* */

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

¥ ¥

/* Function Name: InitalI2C(void) */

/* Description  : Hardware I12C Initial. */

/* Arguments : None. */
/* Return Value : None. */

/¥ Remark : */
I* */

void Initall2C(void)

{
DrvI2C_SetIOPin(4); /[setting 10 pin, 4 SCL=PT2.0;SDA=PT2.1

DrvI2C_Open(0x4); //Enable 12C function and set I12C baud rate=100kHz
/[Default CPU clock is 2MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 2000000/[4*(4+1)]=100kHz

DrvI2C_EnableInt(2);  //Enable I2C interrupt and error interrupt
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I* */
/* Function Name: InitalRTC() */
/* Description : RTC Initialization Subroutines . */
/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark : */
I* */
void InitalRTC()
{
S_DRVRTC_TIME_DATA_T sCurTime; /[Setting Start

DrvRTC_ClkConfig(1);
DrvCLOCK_EnableLowOSC(E_EXTERNAL,130000);
DrvRTC_ClockSource(0); /IRTC clock source =LSXT

//IDRVRTC_CURRENT_TIME or Alarm Time

DrvRTC_WriteEnable();

DrvRTC_Read(DRVRTC_CURRENT_TIME,&sCurTime);

sCurTime.u8cClockDisplay=0; //IDRVRTC_CLOCK_12//DRVRTC_CLOCK_24
sCurTime.u8cAmPm=0; //[DRVRTC_AM//DRVRTC_PM
sCurTime.u32cSecond=40;

sCurTime.u32cMinute=59;

sCurTime.u32cHour=23;

sCurTime.u32cDay=18;

sCurTime.u32cMonth=2;

sCurTime.u32Year=2018;
sCurTime.u32cDayOfWeek=ComputeWeek(sCurTime.u32Year,sCurTime.u32cMonth,sCurTime.u32cDay);
sCurTime.u8IsEnableWakeUp=0; ITWK
DrvRTC_Write(DRVRTC_CURRENT_TIME,&sCurTime);
DrvRTC_HourFormat(E_DRVRTC_HOUR_24); //1:12hour 0:24hour

DrvRTC_Enable();

DrvRTC_PeriodicTimeEnable(E_DRVRTC_1_8_SEC);

DrvRTC_ClearIntFlag();

DrvRTC_Enablelnt(); //Enable RTC interrupt
!
[* */
/* Function Name: ComputeWeek(int TempYear, int TempMonth, int TempDay) */

© 2013-2018 HYCON Technology Corp
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/¥ Description  : Compute Week Subroutines.

/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

I* */

int ComputeWeek(int TempYear, int TempMonth, int TempDay)

{
int TempWeek;

if (TempMonth >= 3)
{

TempMonth = TempMonth - 2;

else

TempMonth = TempMonth + 10;

TempYear--;

HYGON

HYCON TECHNOLOGY

#/
*/
*/
*/

TempWeek = TempYear + (int)(TempYear / 4) - (int)(TempYear / 100) +(nt)(TempYear / 400) + (int)(2.6 * TempMonth - 0.2) +

TempDay;
TempWeek = TempWeek - 7*(int)(TempWeek / 7);

return (TempWeek);

[* */
/* End Of File
[* */

© 2013-2018 HYCON Technology Corp
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74. BB

/**********************************$********************************************
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
*and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_PWM

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crtO.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

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

[* */
/* Includes
[* */

#include "HY16F188.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvREG32.h"
#include "DrvTimer.h"

#include "DrvCLOCK.h"

© 2013-2018 HYCON Technology Corp
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[* */
/¥ STRUCTURES */
[* */
[* */
/* DEFINITIONS */
[* */
[* */
/* Global CONSTANTS */
[* */
[* */
/* Function PROTOTYPES */
[* */

void Delay(unsigned int num);

[* */
/* Main Function */
[* */

int main(void)

{

DrvCLOCK_SelectIHOSC(1); /I Select HAO 4MHz

DrvCLOCK _EnableHighOSC(E_INTERNAL,10);

SYS_DisableGIE(); //Disable GIE

DrvPWMO_Open(0,1,4); /[PWMO Enable Port 2.0 =PWMOO, Port 2.1 =PWMO1(Set PWMO0=PT2.0)
DrvPWMI1_Open(1,1,4); /[PWM1 Enable Port 2.0 =PWMOQO, Port 2.1 =PWMO1(Set PWM1=PT2.1)
DrvPWM_CountCondition(0x 7fff,0x 3fff); /[PWMO Duty 0X7FFF, PWMO0=PT2.0

/[PWM1 Duty 0X3FFF, PWM1=PT2.1
DrvGPIO_Open(E_PT2,0x0110x02,E_IO_OUTPUT); //PT2.0, PT2.1 Set Output
DrvTMBC_Clk_Source(0,0); /[TMB Clock Enable/1

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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DrvIMB_Open(E_TMB_MODEO,E_TMB_NORMAL,0x{fff); //TMB Overflow OXFFFF

//PWM Period OXFFFF

while(1);
}
I* */
/* Function Name: HWO_ISR() */
/* Description : I2C/UART/SPI interrupt Service Routine (HWO). */
/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark : */
I* */
void HWO_ISR(void)
{
}
I* */
/* Function Name: HW1_ISR() */

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HW1_ISR(void)

{

}

I* */

/* Function Name: HW2_ISR() */
/* Description : ADC interrupt Service Routine (HW?2). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HW2_ISR(void)

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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{

}

I* */

/* Function Name: HW3_ISR() */
/* Description : CMP & OPA interrupt Service Routine (HW3). */

/* Arguments : None. */
/* Return Value : None. */
/* Remark %
/¥ */

void HW3_ISR(void)

{

}

/¥ */

/* Function Name: HW4_ISR() */
/* Description : PT1 interrupt Service Routine (HW4). */

/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark */
/¥ */

void HW4_ISR(void)

{

}

/% */

/* Function Name: HW5_ISR() */
/* Description : PT2 interrupt Service Routine (HW5). */

/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark */
/¥ */

void HW5_ISR(void)

{

© 2013-2018 HYCON Technology Corp
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[
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*/

/* Function Name: tlb_exception_handler()

/* Description  : Exception Service Routines.
/¥ Arguments : None.

/* Return Value : None.

/* Remark

J%

¥
¥
¥
¥
#
¥

void tlb_exception_handler()

{

asm("nop"); //procedure define by customer.

asm("nop");

[

*/

/* Software Delay Subroutines

[

#/
/

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* End Of File

[

© 2013-2018 HYCON Technology Corp
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8. B IP(Flash)

8.1. HEPI&TE

HY16F188_Flash
8.2. HapIREA

(1) Flash E#EEsHELEE B FHER BH

(2) FH— B HEI ST T —HE(E Page 0 H FoBesfill sl ol ffinss, WIRF ABEREHIAE
AME, REEETHEFRAE While(1).

(3) BBV ELBIE T —(E Word 1Y B B il aE ol finsg, 5= A ERE NS~
[d], RIEETTEZ-RAE While(D).

EE: [FEh{TFlashi: ﬁ‘é\ﬁ?ﬂﬁi#ﬁ SRl WVESETTSYS DisableGIE(); BEEAZ Ik {#HEE

g, B A DU e AR T UE T R E AT R A

JERE2 ¢ B TFlashi f‘ﬁav, %\Zﬁﬁﬁ{%aaﬁ If’E%JEiVDD3V%E/:\2.7V, WS/ EFEVDD3V

2.7V, RITTRE &3 A4 S it ol e T K.

8.3. 2=

*

* Copyright (c) 2016-2026 HYCON Technology, Inc.

* All rights reserved.

* HYCON Technology <www.hycontek.com>

%

* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
*and HYCON disclaims any express or implied warranty, relating to sale

* and/or use of this code including liability or warranties relating

* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

%

%

* Project Name : HY16F188_Flash

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3_DeviceV0.2 crt0.0 for HY 16F18x MCU.

* Library Ver.: 1.5
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* MCU Device
* Description
* Created Date : 2018/2/18

* Created by

*

k>{<+‘k*+><>{<*><+><>{<+><+*k>{<+><>{<*k><+><*k><>l<>1<>{<k**k****«kx**k*ka**kx«k***kak*kx*k****k****ka**xfk**/

[k

/* Includes

[k

#include "HY16F188.h"
#include "DrvCLOCK.h"
#include "System.h"
#include "DrvI2C.h"
#include "HY2613.h"
#include "my define.h"

#include "DrvFlash.h"

[

/¥ STRUCTURES

[

[k

J* DEFINITIONS
¥

[k

/* Global CONSTANTS
[k

[k

/* Function PROTOTYPES

[k

void Delay(unsigned int num);

[k

© 2013-2018 HYCON Technology Corp
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/* Main Function

[

HYGON
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#/
/

int main(void)

{
int index,error;
int BufferTx[32];
int BufferRx[32];

SYS_DisableGIE();

for(index=0;index<32;index++)

{

/[before execute Flash burn, must be to do that Disable GIE

BufferTx[index]=index; /to set BufferTx[0]=0xO0....BufferTx[31]=0x1f

BufferRx[index]=0xFFFFFFEF;

}
ROM_BurnPage(0x8000,0x2000,BufferTx);

/1o set BufferRx[0]=0xFFFFFFFE.... BufferRx[31]=0xFFFFFFFF

ReadPage(0x8000,BufferRx); //Read BufferRx to make sure BurnPage data

for(index=0;index<32;index++)

{

BufferTx[index]=31-index; /fto set BufferTx[0]=0x1f....BufferTx[31]=0x0

BufferRx[index]=0xFFFFFFEF;

}
ROM_BurnPage(0x8000,0x2000,BufferTx);

/1o set BufferRx[0]=0xFFFFFFFE.... BufferRx[31]=0xFFFFFFFF

ReadPage(0x8000,BufferRx); //Read BufferRx to make sure BurnPage data

/Iverify the ROM_BurnPage function, if fail to stuck in the while(1)

for(index=0;index<32;index++)
{
if(BufferTx[index]!'=BufferRx[index])

{
while(1);

error=DrvFlash_Burn_Word(0x8014,0x2000,0x12345678);

if(error==0)

© 2013-2018 HYCON Technology Corp
www.hycontek.com
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ReadPage(0x8014,BufferRx);

error=DrvFlash_Burn_Word(0x8010,0x2000,0x12345678);

if(error==0) //if Error=0, it means BurnWord success

ReadPage(0x8010,BufferRx);

error=DrvFlash_Burn_Word(0x8020,0x2000,0x12345678);

if(error==0) //if Error=0, it means BurnWord success

ReadPage(0x8020,BufferRx);

while(1);

return 0;

[* */
/* Function Name: HWO_ISR()

/* Description  : I2C/UART/SPI interrupt Service Routine (HWO).

/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

I* */
void HWO_ISR(void)

{

[* */
/* Function Name: HW1_ISR()

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1).

/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

I* */
void HW1_ISR(void)

{

© 2013-2018 HYCON Technology Corp
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[* */
/* Function Name: HW2_ISR()

/* Description : ADC interrupt Service Routine (HW?2).

/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

I* */
void HW2_ISR(void)

{

[* */
/* Function Name: HW3_ISR()

/* Description : CMP & OPA interrupt Service Routine (HW3).
/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

I* */
void HW3_ISR(void)

{

/¥ */
/* Function Name: HW4_ISR()

/* Description : PT1 interrupt Service Routine (HW4).

/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

/% */
void HW4_ISR(void)

{

[* */
/* Function Name: HW5_ISR()

© 2013-2018 HYCON Technology Corp
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/* Description : PT2 interrupt Service Routine (HW5).

/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark

J%

HYGON

HYCON TECHNOLOGY

¥
¥
¥
#
¥

void HW5_ISR(void)
{

[

*/

/* Function Name: tlb_exception_handler()

/* Description  : Exception Service Routines.
/* Arguments : None.

/* Return Value : None.

/* Remark

l
¥
¥
¥
#

[*
void tlb_exception_handler()

{
asm("nop"); //procedure define by customer.

asm("nop");

[

*/

*/

/* Software Delay Subroutines

*/

[*
void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* End Of File
[

© 2013-2018 HYCON Technology Corp
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9. Bufir IP(GPIO)

0.1. FuplatE

HY16F183_GPIO
9.2. HEHIHEA

(1) GPIO fsE FH#EIBIFE .

QWAL GPIO MHBHERE L LCD 3R E.
(R)EF—2 PT1.6,5: 8 count+1, LCD #E7~ count ${H
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/**********************************$********************************************
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
*and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_GPIO

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crtO.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

G0 S ——
*  PT2.01SCL --> SCL | LCD Drive HY2613 |
SO = VR ) YN Y N——

************************************************************$*****************/

e ¥

/* Includes */

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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[

#include "HY16F188.h"
#include "System.h"
#include "DrvI2C.h"
#include "DrvCLOCK.h"
#include "HY2613.h"
#include "my define.h"

#include "DrvGPIO.h"

[

/¥ STRUCTURES

/>k
volatile typedef union _MCUSTATUS
{
char _byte;
struct
{
unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_ WDTdone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
IS
} MCUSTATUS;

typedef union PTINTSTATUS
{
char _byte;
struct
{
unsigned b_PTINTOdone:1;
unsigned b_PTINT1done:1;
unsigned b_PTINT2done:1;
unsigned b_PTINT3done:1;
unsigned b_PTINT4done:1;

© 2013-2018 HYCON Technology Corp
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unsigned b_PTINTSdone:1;
unsigned b_PTINT6Done:1;
unsigned b_PTINT7Done:1;
IS
} PTINTSTATUS;

[

/* DEFINITIONS
¥

#define 12CBufferSize 64
#define KEY_PORT E_PT1
#define KEYINO BIT6
#define KEYIN1 BIT7
#define KEYINO_PIN 6
#define KEYIN1_PIN 7

[

/* Global CONSTANTS

/>k
unsigned char I2C_RW,

unsigned char I2C_TARGET;

unsigned char 12C_EndFlag;

unsigned int 12C_Sendbuf[I2CBufferSize];
unsigned int I2C_Recbuf[I2CBufferSize];

HYGON

HYCON TECHNOLOGY

¥
l
¥

/
/
/

unsigned int 12C_DataTxLen,[2C_DataTxIndex,]2C_DataRxLen,]2C_DataRxIndex;

MCUSTATUS  MCUSTATUSbits;
PTINTSTATUS  PTIINTSTATUSbits;
e

/* Function PROTOTYPES
[*

void Delay(unsigned int num);

void Initall2C(void);

[

/* Main Function

[

© 2013-2018 HYCON Technology Corp
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int main(void)

{

int count=0;
DrvGPIO_ClkGenerator(E_HS_CK,1); //Set 10 sampling clock input source is HS_CK
DrvGPIO_Open(KEY_PORT,KEYIN1IKEYINO,E_IO_INPUT); /lset PT1.2/PT1.1 INPUT

DrvGPIO_Open(KEY_PORT,KEYINIIKEYINO,E_IO_PullHigh);  //enable PT1.2/PT1.1 pull high R
DrvGPIO_Open(KEY_PORT,KEYIN1IKEYINO,E_IO_IntEnable); //PT1.2/PT1.1 interrupt enable
DrvGPIO_IntTrigger(KEY_PORT,KEYINIIKEYINO,E_N_Edge); //PT1.2/PT1.1 interrupt trigger method is negative edge
DrvGPIO_ClearIntFlag(KEY_PORT,KEYIN1IKEYINO); /lclear PT1 interrupt flag

MCUSTATUSBbits._byte = 0,

PTIINTSTATUSBits._byte = 0;

InitalI2C();

SYS_EnableGIE(4,0x3F); // Enable GIE(Global Interrupt)
DisplayInit();

ClearLCDframe();

LCD_DATA_DISPLAY (count);

while(1)
{
if(PTIINTSTATUSbits.b_PTINT6Done) /fif PTL.6 low
{
LCD_DATA_DISPLAY (count++);
PT1INTSTATUSbits.b_PTINT6Done=0;
}
if(PTIINTSTATUSbits.b_PTINT7Done) /it PTL.T low
{
LCD_DATA_DISPLAY (count--);
PT1INTSTATUSbits.b_PTINT7Done=0;

e ¥

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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/* Function Name: HWO_ISR() */
/* Description : I2C/UART/SPI interrupt Service Routine (HWO). */

/* Arguments : None. */
/* Return Value : None. */

/¥ Remark : */
I* */

void HWO_ISR(void)

{
unsigned char 12C_Status,I2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();
if((12C_IntFlag == E_DRVI2C_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Interrupt Flag
{
12C_Status=DrvI2C_GetStatusFlag(); /[Get 12C Status Flag
switch(I2C_Status)
{
case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted
DrvI2C_WriteDataI2C_TARGET); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
IS
case 0x84: //MACTFlag+ACKFlag
{ //Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x80: //MACTFlag
{ /[Slave A + W has been transmitted. ACK has been received.

DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave

DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
15
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag

12C_EndFlag=1;

© 2013-2018 HYCON Technology Corp
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break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all 12C flag

else

if(I2C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if(2C_RW ==12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal
12C_DataTxIndex=0;
12C_EndFlag=1;
break;
IS
case 0xBO:
{ //A repeated START has been transmitted.

DrvI2C_WriteDataI2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit

DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
}
case 0x94:  //MACTFlag+RWFlag+ACKFlag
{ //Slave A + R has been transmitted. ACK has been received.

if(12C_DataRxLen>1)
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DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit
telse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag
{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
1f((12C_DataRxLen-1)>12C_DataRxIndex)
{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x98: //MACTFlag+RWFlag+DFFlag

{ //Data byte has been received. NACK has been transmitted.

12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
break;
IS
default:
{
DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag
12C_EndFlag=1;
break;
IS
}
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(0); /[Clear 12C Interrupt Flag(I2CIF)
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if((I12C_IntFlag == E_DRVI2C_ERROR_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag

{
12C_EndFlag=1;
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQQ);
DrvI2C_ClearIntFlag(1);
DrvI2C_Ctr1(0,0,0,0);

}

SYS_EnableGIE(4,0x3F);

/[Clear EIRQFlag

/[Clear all 12C flag

J%
/* Function Name: HW1_ISR()
/* Description
/¥ Arguments : None.

/* Return Value : None.

/* Remark

¥
void HW1_ISR(void)
{

[

/* Function Name: HW2_ISR()
/* Description : ADC interrupt Service Routine (HW?2).
/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark

[

void HW2_ISR(void)
{

[

/* Function Name: HW3_ISR()

© 2013-2018 HYCON Technology Corp
www.hycontek.com
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//Enable GIE(Global Interrupt)
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/* Description : CMP & OPA interrupt Service Routine (HW3).

/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark

J%

*/

void HW3_ISR(void)
{

[k

¥

/* Function Name: HW4_ISR()

/* Description : PT1 interrupt Service Routine (HW4).
/¥ Arguments : None.

/* Return Value : None.

/* Remark

[*
void HW4_ISR(void)
{

uint32_t PORT_IntFlag;

PORT_IntFlag=DrvGPIO_GetIntFlag(KEY_PORT);
if((PORT_IntFlag&KEYINO)==KEYINO)
{
PTIINTSTATUSDits.b_PTINT6Done=1;
}
if((PORT_IntFlag&KEYIN1)==KEYIN1)
{
PTIINTSTATUSDits.b_PTINT7Done=1;

}
DrvGPIO_ClearIntFlag(KEY_PORT,KEYIN1IKEYINO);

[k

/* Function Name: HW5_ISR()

/* Description : PT2 interrupt Service Routine (HW5).
/¥ Arguments : None.

/* Return Value : None.
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/* Remark

[
void HW5_ISR(void)
{

[

/* Function Name: tlb_exception_handler()

/* Description  : Exception Service Routines.
/* Arguments : None.

/* Return Value : None.

/* Remark

/>k

void tlb_exception_handler()

{
asm("nop"); //procedure define by customer.

asm("nop");

[

/* Software Delay Subroutines

[

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* Function Name: InitalI2C(void)

/¥ Description  : Hardware 12C Initial.
/¥ Arguments : None.

/* Return Value : None.

/* Remark

/%
void Initall2C(void)
{
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DrvI2C_SetIOPin(4); /[setting 10 pin, 4 SCL=PT2.0;SDA=PT2.1
DrvI2C_Open(0x4); //Enable 12C function and set 12C baud rate=100kHz
//Default CPU clock is 2MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 2000000/[4*(4+1)]=100kHz

DrvI2C_EnableInt(2);  //Enable 12C interrupt and error interrupt

I +/
/% End Of File /
I +/
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10. JEEL IP(8 bit Resistance Ladder DAC)

10.1. HEH-4TH

HY16F188_DAC

10.2. EaHIEREA

(1) 8 bit Resistance ladder DAC {3 FH 5 EH

(2) F20EF VDDA (B RGENE, 5% & VDDA £ 8 bit Resistance Ladder Y 1F 1, Elms% & Fy VSS.
FEHECE N, DAC Redafi i =8By VDDA

(3) DAC Vg R O PEGeaaE: ] 255 g, ATLLE IC fllfiz DAO &% DAC #ntH EEE

10.3. BREWIE
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/**********************************$********************************************
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
*and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_DAC

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crt0.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

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

[* */
/* Includes */
[* */

#include "HY16F188.h"
#include "DrvREG32.h"
#include "DrvPMU.L"
#include "DrvDAC.h"

#include "my define.h"

/:k *k/

/#* STRUCTURES */

/:k *k/

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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I* */

/* DEFINITIONS

I* */

I* */

/¥ Global CONSTANTS

/¥ */

I* */

/¥ Function PROTOTYPES

/¥ */

void Delay(unsigned int num);

I* */

/¥ Main Function

I* */

int main(void)

{
unsigned char 1;
DrvPMU_VDDA_LDO_Ctl(E_LDO); //LDO ON
DrvPMU_VDDA_Voltage(E_VDDA2_4); /INDDA=2.4

DrvDAC_Open(E_DAC_PVDDA,E_DAC_NVSSA,0);

DrvDAC_SetoutputlO(ENABLE);
DrvDAC_EnableOutput();
DrvDAC_Enable();

while(1)
{
for(i=0;1<256;1++)
{
DrvDAC_DABIT();
Delay(1000);

HYGON
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ol

#

dl

*/

/IDAC_Vrefp=VDDA, DAC_Vrefn= VSSA, DAO=0

/IDAC output with PT3.1
//DAC output enable
/IDAC IP enable

//User can use meter to check the pind9(PT3.1) to pin100(VSS) to check the DAC output voltage
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}

return 0;

[* */
/* Function Name: HWO_ISR()
: [2C/UART/SPI interrupt Service Routine (HWO).

/* Description
/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

I* */
void HWO_ISR(void)

{

[* */
/* Function Name: HW1_ISR()

/* Description
/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

I* */
void HW1_ISR(void)

{

[* */
/* Function Name: HW2_ISR()

/* Description : ADC interrupt Service Routine (HW?2).

/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

/% */
void HW2_ISR(void)

{

© 2013-2018 HYCON Technology Corp
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}

I* */

/* Function Name: HW3_ISR() */
/* Description : CMP & OPA interrupt Service Routine (HW3). */

/* Arguments : None. */
/* Return Value : None. */
/¥ Remark */
I* */

void HW3_ISR(void)

{

}

I* */

/* Function Name: HW4_ISR() */
/* Description : PT1 interrupt Service Routine (HW4). */

/* Arguments : None. */
/* Return Value : None. */
/¥ Remark */
/¥ */

void HW4_ISR(void)

{

}

I* */

/* Function Name: HW5_ISR() */
/* Description : PT2 interrupt Service Routine (HW5). */

/* Arguments : None. */
/* Return Value : None. */
/¥ Remark */
/¥ */

void HW5_ISR(void)

{

}
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I* */
/* Function Name: tlb_exception_handler() */
/* Description : Exception Service Routines. */
/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark */
I* */
void tlb_exception_handler()
{
asm("nop"); //procedure define by customer.
asm("nop");
}
I* */
/* Software Delay Subroutines */
I* */
void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
}
I* */
/* End Of File */
I* */
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11. JHEE IP(OPA)

11.1. #ap2H
HY16F188_OPA
11.2. #apiEREA

(1) OPAMP fif FHELEL E T =
QL EE B REFO=1.2V T4

(3)F2£=0#E4% REFO £ OPAMP HY1EN#, OPAMP HY & I#sEfE AIOS.
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(H OPAMP ‘EELLER R, & REFO EEE AL AIOS5, OPO filfiz PT3.7 &g High, & REFO
BB/ INA ATIOS, OPO Mz PT3.7 & Low.

(5)EE OPAMP #E A HfEi—2%, PT2.0 Milfiz & Z 4 High or Low HYREEE

11.3. BRERE
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/**********************************$********************************************
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
*and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_OPA

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crt0.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

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

[* */
/* Includes
[* */

#include "DrvGPIO.h"
#include "DrvOP.h"
#include "DrvPMU.L"
#include "DrvREG32.h"
#include "HY16F188.h"

#include "System.h"
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#include "my define.h"

[

/¥ STRUCTURES

/>k
volatile typedef union _MCUSTATUS
{
char _byte;
struct
{
unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_TMCldone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
unsigned b_OPAdone:1;
IS
} MCUSTATUS;

[

/* DEFINITIONS
¥

#define KEY_PORT E_PT2
#define KEYINO BITO

[

/* Global CONSTANTS
[

MCUSTATUS MCUSTATUSDbits;

unsigned char i;

[k

*/

/

*/

/

*/

/

/

/* Function PROTOTYPES
[*

*/

void Delay(unsigned int num);

© 2013-2018 HYCON Technology Corp
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[* */
/* Main Function */
[* */

int main(void)

{

1=0;

DrvPMU_VDDA_LDO_Ctrl(E_LDO); //LDO ON
DrvPMU_VDDA_Voltage(E_VDDA2_4); /[VDDA=2.4
DrvPMU_REFO_Enable(); //IREFO ON

DrvGPIO_Open(E_PT2,KEYINO,E_IO_OUTPUT);  //PT2.0 Output

DrvOP_Open();

DrvOP_PInput(0x08); //OPA positive reference input selection REFO

DrvOP_NInput(0x02); //OPA negative reference input selection AIOS

DrvOP_OPOoutEnable(); /IOPA Out Enable PT3.7. If REFO>AIOS, PT3.7=High, IF REFO<AIOS,
PT3.7=Low

DrvOP_OPDEN(1); /IOPDEN=1b

DrvOP_Enablelnt();
MCUSTATUSDbits._byte = 0;
SYS_EnableGIE(4,0x3F); //Enable GIE(Global Interrupt)

while(1)

{
/[If REFO>AIOS5, enter HW3_ISR()

return 0;

I* */

/* Function Name: HWO_ISR() */
/* Description : I2C/UART/SPI interrupt Service Routine (HWO). */

/* Arguments : None. */

/* Return Value : None. */

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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/* Remark

[* */
void HWO_ISR(void)

{

[* */
/* Function Name: HW1_ISR()

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1).

/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

I* */
void HW1_ISR(void)

{

[* */
/* Function Name: HW2_ISR()

/* Description : ADC interrupt Service Routine (HW?2).
/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

I* */
void HW2_ISR(void)

{

[* */
/* Function Name: HW3_ISR()

/* Description : CMP & OPA interrupt Service Routine (HW3).
/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark

¥ ¥
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void HW3_ISR(void)
{
if(DrvOP_ReadIntFlag())
{
if(i==ENABLE)
{

HYGON

HYCON TECHNOLOGY

DrvGPIO_ClrPortBits(E_PT2,KEYINO); //PT2.0 Output Low

i=DISABLE;

else

DrvGPIO_SetPortBits(E_PT2,KEYINO); //PT2.0 Output High

i=ENABLE;

DrvOP_ClearIntFlag();

/¥
/* Function Name: HW4_ISR()

/* Description : PT1 interrupt Service Routine (HW4).

/¥ Arguments : None.
/* Return Value : None.
/¥ Remark

J%

void HW4_ISR(void)
{

[k

/* Function Name: HW5_ISR()

/* Description : PT2 interrupt Service Routine (HW5).

/¥ Arguments : None.
/* Return Value : None.
/¥ Remark

J%

void HW5_ISR(void)

© 2013-2018 HYCON Technology Corp
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/

/>k
/* Function Name: tlb_exception_handler()

/* Description  : Exception Service Routines.
/* Arguments : None.

/* Return Value : None.

/* Remark

/>k

dl
¥
¥
¥
#
¥

void tlb_exception_handler()

{

asm("nop"); //procedure define by customer.

asm("nop");

[

¥

/* Software Delay Subroutines

*/

[*
void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* End Of File
[

© 2013-2018 HYCON Technology Corp
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12. JEE IP(ADC)

12.1. EH-4TH

HY16F188_ADC

12.2. #apiEREA
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12.4. 215

/k>{<k**k>!<***+*>{<+><+*k>{<+><>{<*k><+><>{<*k><+><*k><>1<k****k****+><>{<*k><+*k>{<*k><+*k>{<*k><+k*+><*k>{<*>}<>{<k>{<*>}<>{<}~**+
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
* and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_ADC

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crt0.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

*HYI6FI88 1 e

* PT2.01 SCL ---> SCL I LCD Drive HY2613 |
* PT2.11 SDA ---> SDA -------emmermmmmeee

* |

* AIOO | ADC Input +

* AIO1 | ADC Input -
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k>{<k>}<*k**‘kx+><>{<+><+*k>{<+><>{<*k><+><>{<*k><+><*k><>1<k****k****+><>{<*k><+*k>{<*k><+*k>{<*k><+k*+><>{<k>{<*>}<>{<k>{<*‘k>{<+‘k>k/

[* */
/* Includes */
[* */

#include "HY16F188.h"
#include "System.h"
#include "DrvI2C.h"
#include "DrvADC.h"
#include "DrvPMU.L"
#include "DrvClock.h"
#include "HY2613.h"

#include "my define.h"

[* */
/* STRUCTURES */
[* */
volatile typedef union _MCUSTATUS
{
char _byte;
struct
{

unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_TMCldone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
IS
} MCUSTATUS;

¥ ¥
/* DEFINITIONS l
¥ ¥

#define 12CBufferSize 64
/MAtdefine HAO_2MHZ
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/[#define HAO_4MHZ
#define HAO_10MHZ
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/

[
/* Global CONSTANTS
[

#
#

unsigned char I2C_RW;

unsigned char I2C_TARGET;

unsigned char 12C_EndFlag;

unsigned int 12C_Sendbuf[I2CBufferSize];
unsigned int I2C_Recbuf[I2CBufferSize];

unsigned int I12C_DataTxLen,[2C_DataTxIndex,I2C_DataRxLen,]2C_DataRxIndex;

MCUSTATUS MCUSTATUSbits;
int ADCData;
[*

*/

/* Function PROTOTYPES

dl
¥

/>k
void Delay(unsigned int num);
void Initall2C(void);

void InitalADC(void);

/>k

*/

/* Main Function

[

#/
/

int main(void)

{

InitalI2C();
Inital ADC();
SYS_EnableGIE(4,0x3F);

Displaylnit();
ClearLCDframe();
Delay(10000);
DisplayHYcon();
Delay(10000);
MCUSTATUSBbits._byte = 0,

© 2013-2018 HYCON Technology Corp
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while(1)
{
if(MCUSTATUSBbits.b_ADCdone)
{
LCD_DATA_DISPLAY(ADCData>>16);
MCUSTATUSDbits.b_ADCdone=0;

}

return 0;

I* */
/* Function Name: HWO_ISR()
/* Description : I2C/UART/SPI interrupt Service Routine (HWO).
/¥ Arguments : None.
/* Return Value : None.
/¥ Remark
I* */
void HWO_ISR(void)
{

unsigned char 12C_Status,]2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();

//give up 16bits.

HYGON

HYCON TECHNOLOGY

#
#
¥
#
#

if((12C_IntFlag == E_DRVI2C_INDII2C_IntFlag == E_DRVI2C_INT_ALL)) //Get I2C Interrupt Flag

{
12C_Status=DrvI2C_GetStatusFlag(); //Get 12C Status Flag
switch(I2C_Status)
{
case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted

DrvI2C_WriteDataI2C_TARGET); //Send Slave Address & R/W Bit

DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
IS
case 0x84: //MACTFlag+ACKFlag
{ //Slave A + W has been transmitted. ACK has been received.

DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]);

© 2013-2018 HYCON Technology Corp
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DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x80: //MACTFlag
{ /[Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
12C_EndFlag=1;
break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all I2C flag

else

if(12C_RW == [2C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if12C_RW == 12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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12C_DataTxIndex=0;
12C_EndFlag=1;
break;

IS

case 0xBO:

{ //A repeated START has been transmitted.
DrvI2C_WriteData(I2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;

}

case 0x94:  //MACTFlag+RWFlag+ACKFlag
{ //Slave A + R has been transmitted. ACK has been received.
if(12C_DataRxLen>1)
{
DrvI2C_Ct1(0,0,0,1);  //Set ACK bit
Jelse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag
{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
if((12C_DataRxLen-1)>12C_DataRxIndex)
{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag

}
break;

IS

case 0x98: //MACTFlag+RWFlag+DFFlag

{ //Data byte has been received. NACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;

© 2013-2018 HYCON Technology Corp
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break;
1
default:

{
DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag
12C_EndFlag=1;
break;
IS
}
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(0); /[Clear 12C Interrupt Flag(I2CIF)
}
if((I12C_IntFlag == E_DRVI2C_ERROR_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag
{
12C_EndFlag=1;
DrvI2C_ClearIRQ();

DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(1); /[Clear 12C Interrupt Flag(I2CEIF)
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
}
SYS_EnableGIE(4,0x3F); //Enable GIE(Global Interrupt)
!
[* */
/* Function Name: HW1_ISR() */
/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1). */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
[* */
void HW1_ISR(void)
{
!
[* */
© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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/* Function Name: HW2_ISR()
/* Description : ADC interrupt Service Routine (HW?2).
/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark
I* */
void HW2_ISR(void)
{
if(DrvADC_ReadIntFlag())

{
DrvADC_ClearIntFlag();

ADCData=DrvADC_GetConversionData();
MCUSTATUSDbits.b_ADCdone=1;

I* */
/* Function Name: HW3_ISR()

/* Description : CMP & OPA interrupt Service Routine (HW3).
/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

I* */
void HW3_ISR(void)

{

/¥ */
/* Function Name: HW4_ISR()

/* Description : PT1 interrupt Service Routine (HW4).

/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

/% */
void HW4_ISR(void)

{

© 2013-2018 HYCON Technology Corp
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}
I* */
/* Function Name: HW5_ISR()
/* Description : PT2 interrupt Service Routine (HW5).
/¥ Arguments : None.
/* Return Value : None.
/¥ Remark
I* */
void HW5_ISR(void)
{
}
I* */
/* Function Name: tlb_exception_handler()
/¥ Description  : Exception Service Routines.
/¥ Arguments : None.
/* Return Value : None.
/¥ Remark
/¥ */
void tlb_exception_handler()
{
asm("nop"); //procedure define by customer.
asm("nop");
}
I* */
/¥ Software Delay Subroutines
/¥ */
void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
}
/¥ */

/* Function Name: InitalI2C(void)

© 2013-2018 HYCON Technology Corp
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/* Description  : Hardware I12C Initial.
/* Arguments : None.
/* Return Value : None.

/* Remark

¥

[*
void Initall2C(void)

{
DrvI2C_SetIOPin(4);

#if defined(HAO_2MHZ)
DrvI2C_Open(0x4);

/[setting 10 pin, 4 SCL=PT2.0;SDA=PT2.1

//Enable 12C function and set I12C baud rate=100kHz

HYGON

HYCON TECHNOLOGY

%/

¥
¥
#

//Default CPU clock is 2MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 2000000/[4*(4+1)]=100kHz

#endif
#if defined HAO_4MHZ)
DrvI2C_Open(0x9);

//Enable 12C function and set 12C baud rate=100kHz

/[Default CPU clock is 4MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 4000000/[4*(9+1)]=100kHz

#endif
#if definedHAO_10MHZ)
DrvI2C_Open(0x18);

/[Enable I2C function and set 12C baud rate=100kHz

//Default CPU clock is 10MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 10000000/[4*(24+1)]=100kHz

#endif

DrvI2C_Enablelnt(2);

//Enable I12C interrupt and error interrupt

J%
/* Function Name: InitalADC()

/* Description  : ADC Initialization Subroutines
/¥ Arguments : None.

/* Return Value : None.

/* Remark

¥

¥

[*
void InitalADC(void)
{

#if definedHAO_2MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);

© 2013-2018 HYCON Technology Corp
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DrvCLOCK_SelectIHOSC(0); /Select internal 2MHZ
DrvADC_ClkEnable(0,1); /Setting ADC CLOCK ADCK=HS_CK/6 & Rising edge is high
#endif

#if defined(HAO_4MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);  //Select HSRC

DrvCLOCK_SelectIHOSC(1); /Select internal 4AMHZ
DrvADC_ClkEnable(1,1); /Setting ADC CLOCK ADCK=HS_CK/12 & Rising edge is high
#endif

#if defined(HAO_10MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);  //Select HSRC

DrvCLOCK_SelectIHOSC(2); //Select internal 10MHZ

DrvADC_ClkEnable(2,1); /[Setting ADC CLOCK ADCK=HS_CK/30 & Rising edge is high
#endif

//Set VDDA voltage

DrvPMU_VDDA_LDO_Ctrl(E_LDO);
DrvPMU_VDDA_Voltage(E_VDDA2_4);
DrvPMU_BandgapEnable();

Delay(0x1000);
DrvPMU_AnalogGround(ENABLE); //ADC analog ground source selection.

/1 : Enable buffer and use internal source(need to work with ADC)
//Set ADC input pin

DrvADC_SetADClInputChannel(ADC_Input_AIO0,ADC_Input_AIO1); //Set the ADC positive/negative input voltage source.
DrvADC_InputSwitch(OPEN); //ADC signal input (positive and negative) short(VISHR) control.
DrvADC_RefInputShort(OPEN); //Set the ADC reference input (positive and negative) short(VRSHR) control.

DrvADC_Gain(ADC_PGA_Disable, ADC_PGA_Disable); //Input signal gain for modulator.

DrvADC_DCoffset(0); //DC offset input voltage selection (VREF=REFP-REFN)
DrvADC_RefVoltage(0,0); //Set the ADC reference voltage. VDDA-VSSA
DrvADC_FullRefRange(1); //Set the ADC full reference range select.

//0: Full reference range input
//1: 1/2 reference range input

DrvADC_OSR(0); /10 : OSR=32768

/ISet ADC interrupt
DrvADC_ClearIntFlag();

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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DrvADC_Enablelnt();
DrvADC_Enable();

DrvADC_CombFilter(ENABLE); /[Enable comb filter
!
[* */
/* End Of File
[* */

© 2013-2018 HYCON Technology Corp
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13. L IP(CMP)

13.1. GBI

HY16F188_CMP
13.2. #apiEREA

(DCMP {5 A 77 =057 0H

)R FHFE B #define FRAEFEEAG =207 T V12_Voltage_mueasure 5, RLO_Voltage mueasure Z¥,
CH3_Compare_CH?2_Voltage.

QAN EEEE T T4R=E V12_Voltage_mueasure, RIIA]LIE HY16F B CH1(PT1.0)-VSS Hlfiz £ 2N
=8 V12(REFO) 28 BA i H.

(4AN B EE T4 E RLO_Voltage_mueasure, HIIELAfE HY16F Ay CH1(PT1.0)-VSS Hilfz &5
VDD3V E AL 16 E iy BEEEAH 7 A 1Y 22 B .

(S) UGB E 0T T 4R 5% CH3_Compare_ CH2_Voltage. Ehifr CH3(PT1.2)B1 CH2(PT1.1)AYEEEE A/,
H CH3(PT1.2) A CH2(PT1 ), HILCD &88=" 1" [EiF CMPO MIfir B High, & CH2(PTL.1)
j:ﬁ’\ CH3(PT1.2), AILCD &8E=" 07 [EHF CMPO Bilfir B Low

13.3. BB

*

* Copyright (c) 2016-2026 HYCON Technology, Inc.

* All rights reserved.

* HYCON Technology <www.hycontek.com>

%

* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
*and HYCON disclaims any express or implied warranty, relating to sale

* and/or use of this code including liability or warranties relating

* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

%

%

* Project Name : HY16F188_CMP
*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
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* Device Ver. : HY16F _RDSp3 DeviceV0.2 crtO.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

G0 S ——
*  PT2.01SCL --> SCL | LCD Drive HY2613 |
SO = VR W) YN 7 N ——

k>{<+‘k*+><>{<*k><+><>(<+><+*k>{<+><>{<*k><+><*k><>l<>1<>{<k**k****«kx***ka**kxfk***kak*kx*k****k****ka**xfk**/

[* */
/* Includes */
[* */

#include "HY16F188.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvCLOCK.h"
#include "DrvPMU.h"
#include "DrvREG32.h"
#include "HY2613.h"
#include "DrvI2C.h"
#include "DrvCMP.h"

#include "my define.h"

[* */

/* STRUCTURES */
[* */

volatile typedef union _MCUSTATUS

{

char _byte;

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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struct

{
unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_TMCldone:1;
unsigned b_CMPdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;

IS

} MCUSTATUS;

[

/¥ DEFINITIONS
I

#define 12CBufferSize 64

#define CMPO_PORT E_PT1
#define CMPOut BIT7

/Rdefine V12_Voltage_mueasure
/#define RLO_Voltage_mueasure
#define CH3_Compare_CH2_Voltage

[
/* Global CONSTANTS
[

unsigned char I2C_RW,

unsigned char I2C_TARGET;

unsigned char 12C_EndFlag;

unsigned int 12C_Sendbuf[I2CBufferSize];
unsigned int I2C_Recbuf[I2CBufferSize];

unsigned int I12C_DataTxLen,[2C_DataTxIndex,]2C_DataRxLen,]2C_DataRxIndex;

MCUSTATUS MCUSTATUSDbits;

[

© 2013-2018 HYCON Technology Corp
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/* Function PROTOTYPES */
e ¥

void Delay(unsigned int num);

void Initall2C(void);

/:k * /

/* Main Function K
/:k * /

int main(void)

{

InitallI2C();
SYS_EnableGIE(4,0x3F); //Enable GIE(Global Interrupt)
MCUSTATUSDbits._byte = 0;

//Display Setting
DisplayInit();
ClearLCDframe();
DisplayHYcon();

/IGPIO Setting & GPIO Setting
DrvGPIO_Open(CMPO_PORT,CMPOut,E_IO_OUTPUT); //Set PT1_7 OUTPUT

#if defined(RLO_Voltage_mueasure)

DrvCMP_PInput(0); /ICMP positive input CH1

DrvCMP_NInput(3); /[CMP negative input RLO

DrvCMP_RLO_refV(2,1); /[RLO=VDD3V, CPIS=Closed

DrvCMP_InputSwitch(1); //INPUT SHORT SWITCH ENABLE
#endif

#if defined(V12_Voltage_mueasure)
DrvPMU_VDDA_Voltage(E_VDDA?2_4);
DrvPMU_VDDA_LDO_Ctl(E_LDO);
DrvPMU_BandgapEnable();
DrvPMU_REFO_Enable();

DrvCMP_PInput(3); /ICMP positive input V12
DrvCMP_NInput(0); /[CMP negative input CH1
DrvCMP_InputSwitch(1); //INPUT SHORT SWITCH ENABLE
© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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#endif

#if defined(CH3_Compare_CH2_Voltage)

unsigned int i=0;
DrvCMP_PInput(2);
DrvCMP_NInput(1);
DrvCMP_InputSwitch(0);

#endif

DrvCMP_Enable();
DrvCMP_OutputPinEnable(0);

#if defined(RLO_Voltage_mueasure)

/ICMP positive input CH3
/ICMP negative input CH2

/INPUT SHORT SWITCH ENABLE

/[CMP enable.

/[Enable CMP digital output to port

/0:PTL.7

/I Setting CPDM=0000b and CPDA to observe RLO voltage

DrvCMP_RLO_Ctrl(0x00,0x00);
DrvCMP_RLO_Ctrl(0x01,0x00);
DrvCMP_RLO_Ctrl(0x02,0x00);
DrvCMP_RLO_Ctrl(0x03,0x00);
DrvCMP_RLO_Ctrl(0x04,0x00);
DrvCMP_RLO_Ctrl(0x05,0x00);
DrvCMP_RLO_Ctrl(0x06,0x00);
DrvCMP_RLO_Ctrl(0x07,0x00);
DrvCMP_RLO_Ctrl(0x08,0x00);
DrvCMP_RLO_Ctrl(0x09,0x00);
DrvCMP_RLO_Ctrl(0x0A,0x00);
DrvCMP_RLO_Ctrl(0x0B,0x00);
DrvCMP_RLO_Ctrl(0x0C,0x00);
DrvCMP_RLO_Ctrl(0x0D,0x00);
DrvCMP_RLO_Ctrl(0xOE,0x00);
DrvCMP_RLO_Ctrl(0x0F,0x00);

#endif

while(1)
{
1=DrvCMP_ReadData();

© 2013-2018 HYCON Technology Corp
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/ICHI to VSS around 0.0062V
/ICHI to VSS around 0.2132V
/ICHI to VSS around 0.4163V
/ICHI to VSS around 0.6205V
//CHI to VSS around 0.8221V
//CHI to VSS around 1.0252V
//CHI to VSS around 1.2290V
//CHI to VSS around 1.4355V
//CHI to VSS around 1.6393V
//CHI to VSS around 1.8449V
/ICH1 to VSS around 2.0476V
/ICH1 to VSS around 2.2535V
/ICH1 to VSS around 2.4577V
/ICH1 to VSS around 2.6613V
/ICH1 to VSS around 2.8686V

/ICH1 to VSS around 3.0777V, VDD3V around 3.3091V

#if defined(CH3_Compare_CH2_Voltage)
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LCD_DATA_DISPLAY();
Display(0).
}
#endif

while(1);

return 0;

e ¥

/* Function Name: HWO_ISR()
/* Description : I2C/UART/SPI interrupt Service Routine (HWO).
/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark

e ¥

void HWO_ISR(void)

{
unsigned char 12C_Status,I2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();
if((I2C_IntFlag == E_DRVI2C_INT)III2C_IntFlag == E_DRVI2C_INT_ALL))
{

12C_Status=DrvI2C_GetStatusFlag(); /[Get 12C Status Flag
switch(I2C_Status)
{
case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted

DrvI2C_WriteData(I2C_TARGET);

DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
IS
case 0x84: //MACTFlag+ACKFlag
{ //Slave A + W has been transmitted. ACK has been received.

DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]);
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;

IS

© 2013-2018 HYCON Technology Corp
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/NTF positive(CH3) > negative(CH2), CMPO=High, LCD Display(1). otherwise CMPO=Low, LCD

*/
*/
*/
*/
*/
/IGet 12C Interrupt Flag

//Send Slave Address & R/W Bit

//Send Data to Slave
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case 0x80: //MACTFlag
{ /[Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
12C_EndFlag=1;
break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all 12C flag

else

if(I2C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if(2C_RW ==12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal
12C_DataTxIndex=0;
12C_EndFlag=1;
break;
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IS

case 0xBO:

{ //A repeated START has been transmitted.
DrvI2C_WriteData(I2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;

}

case 0x94:  //MACTFlag+RWFlag+ACKFlag

{ //Slave A + R has been transmitted. ACK has been received.

if(12C_DataRxLen>1)

{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

telse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag

}

break;

IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag

{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
if((12C_DataRxLen-1)>12C_DataRxIndex)

{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x98: //MACTFlag+RWFlag+DFFlag
{ //Data byte has been received. NACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
break;
IS
default:
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DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag

12C_EndFlag=1;
break;
15
}
DrvI2C_ClearTRQO);
DrvI2C_ClearEIRQQ);
DrvI2C_ClearIntFlag(0);
}

/[Clear EIRQFlag
/[Clear 12C Interrupt Flag(I2CIF)

HYGON

HYCON TECHNOLOGY

if((I12C_IntFlag == E_DRVI2C_ERROR_INDII(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag

{
12C_EndFlag=1;
DrvI2C_ClearIRQ();

DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(1); /[Clear 12C Interrupt Flag(I2CEIF)
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag

}
SYS_EnableGIE(4,0x3F);

[

/* Function Name: HW1_ISR()

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1).

/¥ Arguments : None.
/* Return Value : None.
/¥ Remark

J%

void HW1_ISR(void)
{

[k

/* Function Name: HW2_ISR()
/* Description : ADC interrupt Service Routine (HW?2).
/* Arguments : None.

© 2013-2018 HYCON Technology Corp
www.hycontek.com
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/* Return Value : None.
/* Remark
[*

void HW2_ISR(void)
{

[

/* Function Name: HW3_ISR()
/* Description
/¥ Arguments : None.
/* Return Value : None.

/* Remark
[*

: CMP & OPA interrupt Service Routine (HW3).

void HW3_ISR(void)
{
MCUSTATUSDbits.b_CMPdone=1;

DrvCMP_ClearIntFlag(); /[Clear CMP interrupt flag

/>k
/* Function Name: HW4_ISR()
/* Description : PT1 interrupt Service Routine (HW4).
/¥ Arguments : None.
/* Return Value : None.
/¥ Remark

[

void HW4_ISR(void)
{

[k

/* Function Name: HW5_ISR()
/* Description : PT2 interrupt Service Routine (HW5).
/* Arguments : None.

/* Return Value : None.

© 2013-2018 HYCON Technology Corp
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/* Remark

[
void HW5_ISR(void)
{

[

/* Function Name: tlb_exception_handler()

/* Description  : Exception Service Routines.
/* Arguments : None.

/* Return Value : None.

/* Remark

/>k

void tlb_exception_handler()

{
asm("nop"); //procedure define by customer.

asm("nop");

[

/* Software Delay Subroutines

[

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* Function Name: InitalI2C(void)

/¥ Description  : Hardware 12C Initial.
/¥ Arguments : None.

/¥ Return Value : None.

/* Remark

J%
void Initall2C(void)
{

© 2013-2018 HYCON Technology Corp
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DrvI2C_SetIOPin(4); /[setting 10 pin, 4 SCL=PT2.0;SDA=PT2.1
DrvI2C_Open(0x4); //Enable 12C function and set 12C baud rate=100kHz
//Default CPU clock is 2MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 2000000/[4*(4+1)]=100kHz

DrvI2C_EnableInt(2);  //Enable 12C interrupt and error interrupt

I +/
/% End Of File /
I +/
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14. &R IP(SPI)

14.1. FEHI-4TH

HY16F188_SPI

14.2. #aBEREA

(1) HY16F188 TAFFE =4# =\, SPI Master 2k¥f SPI Flash 25X40(Winbond)fi{ 55 A BizE HyFZ= il &ufsl.
R By SPI Master Ay =432 FTLL CS(Chip Select) 35 %5 A GPIO 2R ffidzei] > 5% & PT1.4=CS IHEE °
TE5ERK SPI AT HERIRIALN s b2 1% » BIE]BEsG#ES T SPI #2460 {E

() FEHE—EEHEL B, SPI Flash Manufacturer and Device Identification 38 EUFESY, 415 [F e, S8
Flash_ID &2}~ 0xEF12

(3) AL AR fy, FEMETFE Stringl B A BLRERERS NG, WRE A SREN A S HEE,
LCD &80 0, WERAME, LCD &R 1

(3) AL =R fy, FEMETF 5 String2 B A BLREHERS MG, WRE A SRER A S E,
LCD &R 0, WRAME, LCD R 123

14.3. ZEE

SPI Flash HY16F188

W25X40
cs CS=PT14
CcK CK=PT15
MISO MISO = PT1.6
MOSI MOSI = PT1.7

GND [J— 1 onD

SPI Slave SPI Master
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14.4. EKABHAE

eSSl

Y
SPI Master#]%8
{EERTE

A

SPI Master{&ix
Ox90:EEXIDIE T

\i
SPI| MastersEHY
W25X40 ID%A
OxEF12

'

SPI Master¥iW25X40
RFEESTEESting 1A

Y

SPI| Master¥jW25X40

AEESTERSring2 A
EACEEREE
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14.5. =15
StEH - AEDLERS E mainc BAAEMSE.

/k>{<k**k>!<***+*>{<+><+*k>{<+><>{<*k><+><>{<*k><+><*k><>1<k****k****+><>{<*k><+*k>{<*k><+*k>{<*k><+k*+><*k>{<*>}<>{<k>{<*>}<>{<}~**+
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
* and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_SPI

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crt0.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

* | W25Q16BV

* PT1.41SPLSS -—--->1 CS |

* PT1.51SPL_CLK ---->| CLKI
* PT1.61SPL. MISO <---1 DO |
* PT1.71SPL. MOSI--->| DI |

ES |

ES |

© 2013-2018 HYCON Technology Corp
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* PT2.0 1 SCL ---> SCL | LCD Drive HY2613 |

* PT2.1 1 SDA ---> SDA

k>{<k**k**‘k>{<+><>(<+><+*k>{<+><>{<*k><+><>{<*k><+><*k><>1<k>{<>1<>1<>1<k****+><>{<*k><+*k>{<*k><+*k**k><+k*+><*k****k****+**/

[*
/* Includes

[

*/

*/

#include "HY16F188.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvSPI32.h"
#include "DrvCLOCK.h"
#include "SPI_Flash.h"
#include "my define.h"
#include "HY2613.h"
#include "DrvI2C.h"

[

*/

/¥ STRUCTURES

#/

[

*/

volatile typedef union _MCUSTATUS

{
char _byte;
struct

{

unsigned b_ADCdone:1;
unsigned b_ TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_TMCldone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
IS
} MCUSTATUS;

© 2013-2018 HYCON Technology Corp
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& Y
/* DEFINITIONS */
& Y

#define 12CBufferSize 64
#define  FlashAddress 0x000000

e ¥
J* Global CONSTANTS ¥
e #

unsigned char I2C_RW,

unsigned char I2C_TARGET;

unsigned char 12C_EndFlag;

unsigned int 12C_Sendbuf[I2CBufferSize];

unsigned int I2C_Recbuf[I2CBufferSize];

unsigned int I12C_DataTxLen,[2C_DataTxIndex,]2C_DataRxLen,]2C_DataRxIndex;

MCUSTATUS MCUSTATUSbits;
unsigned char Flash_Write_Buffer[256];
unsigned char Flash_Read_Buffer[256];

unsigned short Flash_ID;

[* */
/* Function PROTOTYPES */
[* */

void Delay(unsigned int num);

void Initall2C(void);

& i

/* Main Function K
& i

int main(void)

{

const unsigned char String1[]={
"Hycon Technology was established in July, 2007 in Taipei, Taiwan. We dedicate ourselves to develop high precision and low drift
analog signal related processing ICs." };
const unsigned char String?2[]={

"The identity stands for the vision and values of Hycon Technology- To be the ideal solution partner in the area of analog circuit.”" };

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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unsigned short index_d,Size;

InitalSPI();
InitalI2C();

SYS_EnableGIE(4,0x3F); // Enable GIE(Global Interrupt)

Displaylnit();
ClearLCDframe();
Delay(10000);
DisplayHYcon();
Delay(10000);
MCUSTATUSBbits._byte = 0,

Flash_ID=SpiFlash_ReadMidDid(); /Mf correct, Flash_ID=0xEF12

/[Test] : 16F write String] to Flash, and Read out

Size=sizeof(String1);

SpiFlash_ChipErase(); /[Erase DATA
Delay(256);

SpiFlash_ReadData(Flash_Read_Buffer,FlashAddress,Size); /[Read DATA
Delay(256);

for( index_d=0;index_d<Size;index_d++)
{
Flash Write_Buffer[index_d]=String1[index_d];
}
SpiFlash_PageProgram(Flash_Write_Buffer,FlashAddress,Size); //Write DATA
Delay(256);
SpiFlash_ReadData(Flash_Read_Buffer,FlashAddress,Size); //[Read DATA
Delay(256);

for( index_d=0;index_d<Size;index_d++)
{
if(Flash_Read_Buffer[index_d]!=String]1[index_d])
{
LCD_DATA_DISPLAY(1);
while(1);
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!
else

LCD_DATA_DISPLAY(0);

/[Test2 : 16F write String2 to Flash, and Read out
Size=sizeof(String2);

SpiFlash_SectorErase(0x00);

Delay(256);
SpiFlash_ReadData(Flash_Read_Buffer,FlashAddress,Size);
Delay(256);

for( index_d=0;index_d<Size;index_d++)
{

Flash Write_Buffer[index_d]=String2[index_d];
}
SpiFlash_PageProgram(Flash Write Buffer,FlashAddress,Size);
Delay(256);
SpiFlash_ReadData(Flash_ Read_Buffer,FlashAddress,Size);
Delay(256);

for( index_d=0;index_d<Size;index_d++)
{
if(Flash_Read_Buffer[index_d]!=String?[index_d])
{
LCD_DATA_DISPLAY(1);
while(1);
}
else

LCD_DATA_DISPLAY(123);

while(1);

return 0;

la ¥

© 2013-2018 HYCON Technology Corp
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/* Function Name: HWO_ISR() */
/* Description : I2C/UART/SPI interrupt Service Routine (HWO). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HWO_ISR(void)

{
unsigned char 12C_Status,I2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();
if((12C_IntFlag == E_DRVI2C_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Interrupt Flag
{
12C_Status=DrvI2C_GetStatusFlag(); /[Get 12C Status Flag
switch(I2C_Status)
{
case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted
DrvI2C_WriteDataI2C_TARGET); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
IS
case 0x84: //MACTFlag+ACKFlag
{ //Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x80: //MACTFlag
{ /[Slave A + W has been transmitted. ACK has been received.

DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave

DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
15
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag

12C_EndFlag=1;

© 2013-2018 HYCON Technology Corp
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break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all 12C flag

else

if(I2C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if(2C_RW ==12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal
12C_DataTxIndex=0;
12C_EndFlag=1;
break;
IS
case 0xBO:
{ //A repeated START has been transmitted.

DrvI2C_WriteDataI2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit

DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
}
case 0x94:  //MACTFlag+RWFlag+ACKFlag
{ //Slave A + R has been transmitted. ACK has been received.

if(12C_DataRxLen>1)

© 2013-2018 HYCON Technology Corp
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DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit
telse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag
{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
if((12C_DataRxLen-1)>12C_DataRxIndex)
{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x98: //MACTFlag+RWFlag+DFFlag

{ //Data byte has been received. NACK has been transmitted.

12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
break;
IS
default:
{
DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag
12C_EndFlag=1;
break;
IS
}
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(0); /[Clear 12C Interrupt Flag(I2CIF)
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if((I12C_IntFlag == E_DRVI2C_ERROR_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag

{
12C_EndFlag=1;
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQQ);
DrvI2C_ClearIntFlag(1);
DrvI2C_Ctr1(0,0,0,0);

}

SYS_EnableGIE(4,0x3F);

/[Clear EIRQFlag

/[Clear all 12C flag

J%
/* Function Name: HW1_ISR()
/* Description
/¥ Arguments : None.

/* Return Value : None.

/* Remark

¥
void HW1_ISR(void)
{

[

/* Function Name: HW2_ISR()
/* Description : ADC interrupt Service Routine (HW?2).
/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark

[

void HW2_ISR(void)
{

[

/* Function Name: HW3_ISR()

© 2013-2018 HYCON Technology Corp
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/[Clear 12C Interrupt Flag(I2CEIF)

//Enable GIE(Global Interrupt)

: WDT & RTC & Timer A/B/C interrupt Service Routine (HW1). */
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/* Description : CMP & OPA interrupt Service Routine (HW3).

/* Arguments : None.
/* Return Value : None.
/* Remark

[

void HW3_ISR(void)
{

[

/* Function Name: HW4_ISR()

/* Description : PT1 interrupt Service Routine (HW4).

/* Arguments : None.
/* Return Value : None.

/* Remark

¥
void HW4_ISR(void)
{

[

/* Function Name: HW5_ISR()

/* Description : PT2 interrupt Service Routine (HW5).

/* Arguments : None.
/* Return Value : None.
/* Remark

[

void HW5_ISR(void)
{

[

/* Function Name: tlb_exception_handler()
/* Description : Exception Service Routines.

/* Arguments : None.

© 2013-2018 HYCON Technology Corp
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/* Return Value : None. */
/¥ Remark */
I* */
void tlb_exception_handler()
{
asm("nop"); //procedure define by customer.
asm("nop");
}
/¥ */
/* Software Delay Subroutines */
/¥ */
void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
}
I* */
/* Function Name: InitalI2C(void) */
/* Description  : Hardware I12C Initial. */
/* Arguments : None. */
/* Return Value : None. */
/¥ Remark */
I* */
void Initall2C(void)
{

DrvI2C_SetIOPin(4); /[setting 10 pin, 4 SCL=PT2.0;SDA=PT2.1
DrvI2C_Open(0x4); //Enable I12C function and set I12C baud rate=100kHz

//Default CPU clock is 2MHz, Data Baud Rate : I12CLK)/[4x(CRG+1)]= 2000000/[4*(4+1)]=100kHz

DrvI2C_EnableInt(2);  //Enable 12C interrupt and error interrupt

¥
J* End Of File
¥

15. #&H IP(UART)
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15.1. SEHI-4TH

HY16F188_UART

15.2. EaBIEREA

(1)HY16F198B {# A UART fh TX &2 RX {Hig#a iz =t

(2)#%E4% UART Port ZZ T{EFE PT2 port , TX=PT2.2, RX=PT2.3.

Q)VIERFHTE AT LU ia#define HAO_2MHZ/ HAO_4MHZ/ HAO_10MHZ/ HAO_16MHZ 3R 35E4% & H
TAEfER

(WHFEBAMATT, UART & —E 2455 ABCDEF , EHELE] abeedf F&, AgrtH
BB abeedf AFH TXAZIHE#HZE. EWEIRNEFE abeedf , RIg 4L ABCDEF .

C
15.3. BREWIE

UARTHER
BN

EFE

UART CIEFUART
A b S =
W”lb“m WREETRR
UART TX />
{EH52ABCEDFEERXSE Ei=EEFIN
FEU UARTEHR
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15.4. 215

/**********************************$********************************************
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
* and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_UART

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crt0.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

S QT3] i e ———

*  PT2.01SCL --> SCL | LCD Drive HY2613 |
SO = VR ) YN Y N ——

£ PT22ITX -->

*  PT23IRX <

*  GND |

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

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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*/

/* Includes

[

*/

#include "HY16F188.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvUART.h"
#include "DrvI2C.h"
#include "DrvCLOCK.h"
#include "HY2613.h"

#include "my define.h"

[
/* STRUCTURES
[

*/
*/
*/

volatile typedef union _MCUSTATUS
{
char _byte;
struct
{
unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b_TMCldone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
IS
} MCUSTATUS;

*/

e
/* DEFINITIONS
e

#
*/

#define 12CBufferSize 64
#define I2C_WRITE 0x00
#define I2C_READ 0x01

© 2013-2018 HYCON Technology Corp
www.hycontek.com

// 12C WRITE command
// 12C READ command
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#define HSRC  //Internal HAO
/H#define HSXT  //External 4MHz

#define HAO_2MHZ
/[Hdefine HAO_4MHZ
/[#define HAO_10MHZ

#define  UART_PORT E_PT2
#define  UART_TXD BIT2
#define  UART_RXD BIT3
#define  UartBufferSize 128
#define Uart RX_BufferSize 6
#define Uart_TX_BufferSize 8
/>k

/* Global CONSTANTS
[

unsigned char I2C_RW;

unsigned char I2C_TARGET;

unsigned char I2C_EndFlag;

unsigned int 12C_Sendbuf[I2CBufferSize];
unsigned int I2C_Recbuf[I2CBufferSize];

HYGON

HYCON TECHNOLOGY

unsigned int [2C_DataTxLen,[2C_DataTxIndex,I2C_DataRxLen,]2C_DataRxIndex;

MCUSTATUS MCUSTATUSbits;

unsigned char UartRxBuffer[Uart_RX_BufferSize]={0},UartTxBuffer[Uart_TX_BufferSize]={0};

unsigned char UartTxIndex,UartTxLength,UartRxIndex,UartRxLength;

unsigned char UartRxBuffer_Command[Uart_RX_BufferSize]=

{

0x61,0x62,0x63,0x64,0x65,0x66  //ASCII KEYWORD = abcdef

3

J%
/* Function PROTOTYPES
J%

void Delay(unsigned int num);
void Initall2C(void);
void InitalUart(void);

© 2013-2018 HYCON Technology Corp
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void InitalClock(void);

[* */
/* Main Function */
[* */

int main(void)

{

unsigned char Stop_To_Send_UART=DISABLE,;
InitalClock();

InitallI2C();

InitalUart();

MCUSTATUSDbits._byte = 0;
MCUSTATUSDits.b_UART_TxDone=ENABLE;
SYS_EnableGIE(4,0x3F); //Enable GIE(Global Interrupt)

DisplayInit();
ClearLCDframe();
Delay(10000);
DisplayHYcon();
Delay(50000);

UartTxIndex=0;
UartRxIndex=0;

while(1)
{

ITUART RX
if(MCUSTATUSbits.b_UART_RxDone==ENABLE)

{

if(
(UartRxBuffer[5]==UartRxBuffer_Command[5] && UartRxBuffer[4]==UartRxBuffer Command[4]) &&
(UartRxBuffer[3]==UartRxBuffer_Command[3] && UartRxBuffer[2]==UartRxBuffer Command[2]) &&
(UartRxBuffer[1]==UartRxBuffer_Command[1] && UartRxBuffer[0]==UartRxBuffer_Command[0])

)

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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/if UART receive == 0x61(a)0x62(b)0x63(c)0x64(d)0x65(e)0x66(f)
/lsend out 0x61(a)0x62(b)0x63(c)0x64(d)0x65(e)0x66(f) and stop to send out
Stop_To_Send_UART=ENABLE; //UART stop to send out ABCDEF
for(UartTxLength=0;UartTxLength<=Uart_TX_BufferSize;UartTxLength++)
{
UartTxBuffer[UartTxLength]=UartRxBuffer[UartTxLengthl];
if(UartTxLength==Uart_RX_BufferSize)
{
UartRxIndex=0;
MCUSTATUSbits.b_UART_TxDone=DISABLE;
DrvUART_EnableInt(ENABLE,DISABLE); //Enable UART Tx Interrupt, Disable UART Rx Interrup
while('MCUSTATUSDits.b_UART_TxDone); //If MCUSTATUSbits.b_UART_TxDone=DISABLE, stop at here

else

/lif UART receive = 0x61(a)0x62(b)0x63(c)0x64(d)0x65(e)0x66(f)
//User defined at here
Stop_To_Send_UART=DISABLE; //UART start to send out ABCDEF

UartRxIndex=0; //When finished the data reception. Set UartRxIndex=0
MCUSTATUSDbits.b_UART_RxDone=DISABLE;

/[UART TX
if(MCUSTATUSDits.b_UART_TxDone==ENABLE && Stop_To_Send_UART==DISABLE )
{

UartTxBuffer[7]="\r";

UartTxBuffer[6]="\n";

UartTxBuffer[5]=0x46; //F
UartTxBuffer[4]=0x45; //E
UartTxBuffer[3]=0x44; //D
UartTxBuffer[2]=0x43; //C
UartTxBuffer[1]=0x42; //B
UartTxBuffer[0]=0x41; //A
MCUSTATUSbits.b_UART_TxDone=DISABLE;
UartTxLength=8;

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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UartTxIndex=0;
DrvUART_EnableInt(ENABLE,ENABLE); //Enable UART Tx Interrupt;Enable UART Rx Interrupt
while(IMCUSTATUSDits.b_UART_TxDone); //If MCUSTATUSbits.b_UART_TxDone=DISABLE, stop at here

}

I* */

/* Function Name: HWO_ISR() */
/* Description  : I2C/UART/SPI interrupt Service Routine (HWO). */

/* Arguments : None. */
/¥ Return Value : None. */

/¥ Remark : */
I* */

void HWO_ISR(void)

{
unsigned char 12C_Status,I2C_IntFlag;

if(DrvUART_GetRxFlag()
{
UartRxBuffer[UartRxIndex]=DrvUART_Read();
UartRxIndex++;
if(UartRxIndex>=Uart_RX_BufferSize)
{
UartRxIndex=0;
MCUSTATUSbits.b_UART_RxDone=ENABLE;

DrvUART_CIrRxFlag();

if(DrvUART_GetTxFlag())
{
if(MCUSTATUSbits.b_UART_TxDone==DISABLE)
{
DrvUART_Write(UartTxBuffer[UartTxIndex++]);
DrvUART_ClrTxFlag();

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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if(UartTxIndex>=UartTxLength)

{
DrvUART_EnableInt(ENABLE,ENABLE); //ENABLE UART Tx Interrupt, ENABLE UART Rx Interrupt

MCUSTATUSDbits.b_UART_TxDone=ENABLE;
UartTxIndex=0;

}
if(MCUSTATUSbits.b_UART_TxDone==ENABLE)

{
DrvUART_EnableInt(DISABLE,ENABLE); //DISABLE UART Tx Interrupt, ENABLE UART Rx Interrupt

DrvUART_ClrTxFlag();

12C_IntFlag=DrvI2C_ReadIntFlag();
if((12C_IntFlag == E_DRVI2C_INT)III2C_IntFlag == E_DRVI2C_INT_ALL)) //Get I2C Interrupt Flag

{
12C_Status=DrvI2C_GetStatusFlag(); //Get 12C Status Flag
switch(I2C_Status)
{
case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted
DrvI2C_WriteDataI2C_TARGET); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
IS
case 0x84: //MACTFlag+ACKFlag
{ //Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x80: //MACTFlag
{ /[Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS

APD-HY16F003-V07_TC
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case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
12C_EndFlag=1;
break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all 12C flag

else

if(I2C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if(2C_RW == 12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal
12C_DataTxIndex=0;
12C_EndFlag=1;
break;
IS
case 0xBO:
{ //A repeated START has been transmitted.

DrvI2C_WriteDataI2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit

DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;

© 2013-2018 HYCON Technology Corp
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}
case 0x94:  //MACTFlag+RWFlag+ACKFlag
{ //Slave A + R has been transmitted. ACK has been received.
if(12C_DataRxLen>1)
{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit
telse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag
{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
if((12C_DataRxLen-1)>12C_DataRxIndex)
{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag
}
break;
IS
case 0x98: //MACTFlag+RWFlag+DFFlag
{ //Data byte has been received. NACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
break;
IS
default:
{
DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag
12C_EndFlag=1;
break;
IS
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DrvI2C_ClearIRQ();

DrvI2C_ClearEIRQ();

DrvI2C_ClearIntFlag(0);
}

/[Clear EIRQFlag
/[Clear 12C Interrupt Flag(I2CIF)

if((I12C_IntFlag == E_DRVI2C_ERROR_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag

{
12C_EndFlag=1;
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQQ);
DrvI2C_ClearIntFlag(1);
DrvI2C_Ctr1(0,0,0,0);

}

SYS_EnableGIE(4,0x3F);

/[Clear EIRQFlag
/[Clear 12C Interrupt Flag(I2CEIF)
/[Clear all 12C flag

//Enable GIE(Global Interrupt)

I* */

/* Function Name: HW1_ISR() */
/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1). */

/* Arguments : None. */
/* Return Value : None. */

/¥ Remark */
/¥ */

void HW1_ISR(void)

{

}

I* */

/* Function Name: HW2_ISR() */
/* Description : ADC interrupt Service Routine (HW?2). */

/* Arguments : None. */
/* Return Value : None. */

/¥ Remark */
I* */

void HW2_ISR(void)

{

}

© 2013-2018 HYCON Technology Corp
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I* */

/* Function Name: HW3_ISR() */
/* Description : CMP & OPA interrupt Service Routine (HW3). */

/* Arguments : None. */
/* Return Value : None. */
/¥ Remark */
I* */

void HW3_ISR(void)

{

}

I* */

/* Function Name: HW4_ISR() */
/* Description : PT1 interrupt Service Routine (HW4). */

/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark */
I* */

void HW4_ISR(void)

{

}

I* */

/* Function Name: HW5_ISR() */
/* Description : PT2 interrupt Service Routine (HW5). */

/* Arguments : None. */
/* Return Value : None. */
/¥ Remark %/
I* */

void HW5_ISR(void)

{

}

/% */

© 2013-2018 HYCON Technology Corp
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/* Function Name: tlb_exception_handler()

/* Description  : Exception Service Routines.
/* Arguments : None.

/* Return Value : None.

/* Remark

[*
void tlb_exception_handler()

{
asm("nop"); //procedure define by customer.

asm("nop");

[*
/* Software Delay Subroutines

[

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* Function Name: InitalI2C(void)

/¥ Description  : Hardware 12C Initial.
/¥ Arguments : None.

/* Return Value : None.

/¥ Remark

J%

*/

*/

/

*/

/

void Initall2C(void)
{

DrvI2C_SetIOPin(4); /[setting 10 pin, 4 SCL=PT2.0;SDA=PT2.1

#if definedHSRC)
#f defined(HAO_2MHZ)

DrvI2C_Open(0x4); //Enable 12C function and set I12C baud rate=100kHz

*/
gl
ol
ol
ol

*/

+/
*/
/
/
/

//Default CPU clock is 2MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 2000000/[4*(4+1)]=100kHz

#endif
#if defined HAO_4MHZ)

© 2013-2018 HYCON Technology Corp
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DrvI2C_Open(0x9); //Enable 12C function and set I12C baud rate=100kHz
/[Default CPU clock is 4MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 4000000/[4*(9+1)]=100kHz

#endif
#if defined(HAO_10MHZ)

DrvI2C_Open(0x18); /[Enable I2C function and set 12C baud rate=100kHz
//Default CPU clock is 10MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 10000000/[4*(24+1)]=100kHz

#endif
#endif
#if defined(HSXT)

DrvI2C_Open(0x9); //Enable 12C function and set 12C baud rate=100kHz
//Default CPU clock is 4MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 4000000/[4*(9+1)]=100kHz

#endif

DrvI2C_EnableInt(2);  //Enable 12C interrupt and error interrupt

[

¥

/* Function Name: InitalClock()

/¥ Description : CLOCK Initial Subroutines.
/¥ Arguments : None.

/¥ Return Value : None.

/¥ Remark

[

¥
¥
¥
#
#
¥

void InitalClock(void)
{

#if defined(HSRC)
#f defined(HAO_2MHZ)
/[Clock INIT 2MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(0);
DrvCLOCK_SelectMCUClock(0,0);
DrvCLOCK_CalibrateHAO(0);
#endif
#f defined(HAO_4MHZ)
//Clock INIT 4AMHZ
DrvCLOCK _EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(1);

© 2013-2018 HYCON Technology Corp
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//Select HSRC
/fSelect internal 2MHZ
/ICPU CLOCK IS 'hs_ck/1"
/[Calibration 2.000MHz

//Select HSRC
//Select internal 4MHZ
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DrvCLOCK_SelectMCUClock(0,0);
DrvCLOCK_CalibrateHAO(1);
#endif

#if defined(HAO_10MHZ)

//Clock INIT 10MHZ

DrvCLOCK_EnableHighOSC(E_INTERNAL,10);

DrvCLOCK_SelectIHOSC(2);
DrvCLOCK_SelectMCUClock(0,0);
DrvCLOCK_CalibrateHAO(2);
#endif

#endif

#if defined(HSXT)

DrvCLOCK_EnableHighOSC (E_EXTERNAL,50)

#endif
}

[k

//CPU CLOCK IS 'hs_ck/1"
/[Calibration 4.000MHz

/ISelect HSRC
//Select internal 10MHZ
/ICPU CLOCK IS 'hs_ck/1"
/ICalibration 10.000MHz

%/

/* Function Name: InitalUart()

/* Description : UART Initial Subroutines.

/* Arguments : None.
/* Return Value : None.
/* Remark

[k

*/
%/

HYGON

HYCON TECHNOLOGY

¥

%/

%/

void InitalUart(void)
{

#if defined(HSRC)
DrvUART_ClkEnable(1,0);
#if defined HAO_2MHZ)

/[Choose the internal HAO as clock source

DrvUART_Open(2000,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,5);

#endif
#if defined HAO_4MHZ)

DrvUART_Open(4000,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,5);

#endif
#if defined HAO_10MHZ)

DrvUART_Open(10000,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,5);

#endif

© 2013-2018 HYCON Technology Corp
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#endif

#if defined(HSXT)

DrvUART_ClkEnable(0,0); //Choose the external OSC as clock source
DrvUART_Open(4000,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,5);

#endif

!

[k
[k
[k

/12000 : oscillator frequency 2MHz Unit After Calibration HAO = 2000kHz
/14000 : oscillator frequency 4MHz Unit After Calibration HAO = 4000kHz
//10000 : oscillator frequency 10MHz Unit After Calibration HAO = 10000kHz
//None parity

/18 data bits.

/15 = Port 2.2 =TX, Port 2.3 =RX

DrvGPIO_Open(UART_PORT,UART_TXD,E_IO_OUTPUT);
DrvGPIO_Open(UART_PORT,UART_RXD,E_I0_INPUT);
DrvGPIO_Open(UART_PORT,UART_RXDIUART_TXD,E_IO_PullHigh);

DrvGPIO_ClkGenerator(E_HS_CK,1);

DrvUART_EnableInt(ENABLE,ENABLE); //Enable UART Tx Interrupt, Enable UART Rx Interrupt
DrvUART_Close();

DrvUART_Enable();

+/

End Of File */

+/

© 2013-2018 HYCON Technology Corp
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16. &M IP12C)

16.1. GBI

HY16F188_I12C

16.2. EHIEREA

(DHY16F188 T{EAE 12C Master Mode, ¥%f 12C EEPROM 24C02 {55 A B8 By FZe b &
Q#EIFIFE AL E HY16F188 2 12C Master 5% B 4J4A 042 » 3 H 3 —{[& 12C EEPROM(24C02)
ALE MEERAVE R B ARIRE B &R 5 AGE L]

Q)R EE—ERIIRE B EE MRV E R 5 ANEERAE EEPROM 5% - B tH 12C Master 55 A&
#}0x01 £ EEPROM #J WORD ADDRESS 0x00 > ZA1&FF [ Read $§<#8[5] EEPROM HJ WORD
ADDRESS 0x00 iz & > 052 IErER: - BlgrH 12C Master Iag [0 E] 0x01 BYEUEE R -
(MOFEFEE ETRE Ay E M0 E R R ARIERE EEPROM 425 > {i¢ EEPROM #Y WORD
ADDRESS 0x01 BHZ4% A 4bytes &R E F] WORD ADDRESS 0x04> FH/F 1% EEPROM HYJ WORD
ADDRESS 0x00 ZH4Efi 5 bytes FVERREERE E] 0x04 - B ERHE B EKIEER S A -
OEASCHBIFE A - BT — BRI BV IEREAY 7455 £y EEPROM
Address 0x00 EHRFZERY 0x01 » Address 0x01 BRI 0x02 > Address 0x02 BRI 0x03 > Address
0x03 BHRFEEHS 0x04 » Address 0x04 ZEHRFEEHA 0x05 ©

16.3. Z&EE

12C EEPROM HY16F188
24C02

sct. pD<@—— ] scL=p120
SDA  [J<@——P[] sDA=PT21

I2C Slave GND ] onD

Address=0xA0 I12C Master
M
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16.4. EKABAAE

ESANEEl

[2CHDIAIEERE

%%IZCEP%J?Q

12C R
BliE

{E=EEEUNI2C
Bx

16.5. =15
StEH ¢ (ELLERS E mainc BAAEMSE.

/>k>{<>k>1<*>k>!<**>I<>1<*>{<>1<>:<>X<>k>(<>X<>:<>{<>k>:<>X<>:<>(<>k>:<>X<>:<*>k>:<*>k>{<*>1<*>k>l<**>(<>1<>:<>{<>k>:<>X<>k>(<>k>:<>X<>k>(<>k>:<>k>k*>k>:<*>k>{<*>}<>{<>k>{<*>}<>{<>k**>k
*
* Copyright (c) 2016-2026 HYCON Technology, Inc.
* All rights reserved.
* HYCON Technology <www.hycontek.com>
*
* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
* and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating
* 10 fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F188_12C

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F _RDSp3 DeviceV0.2 crt0.o for HY16F18x MCU.

* Library Ver. : 1.5

* MCU Device

* Description

* Created Date : 2018/2/18
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* Created by

*

* Program Description:

e N 10—
*  PT2.01SCL --> SCL | EEPROM 24LC02

SR VAU 0Y RS 5 | —

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

[

/* Includes

[

#include "HY16F188.h"
#include "DrvI2C.h"

#include "System.h"

#include "EEPROM_24Cxx.h"

#include "my define.h"

[

/* STRUCTURES
[

[k

/* DEFINITIONS
¥

#define 12CBufferSize 256

[k
/* Global CONSTANTS
[

unsigned char 12C_Read_Buffer[I2CBufferSize];;
unsigned char I2C_RW,

© 2013-2018 HYCON Technology Corp
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unsigned char I2C_TARGET; /[Target I2C slave address

unsigned char 12C_Sendbuf[I12CBufferSize];

unsigned char 12C_Recbuf[I2CBufferSize];

unsigned char 12C_EndFlag;

unsigned int I12C_DataTxLen,[2C_DataTxIndex,I2C_DataRxLen,]2C_DataRxIndex;

[* */
/* Function PROTOTYPES */
[* */

void Delay(unsigned int num);

[* */
/* Main Function */
[* */

int main(void)
{

unsigned int 1;

unsigned char EEPROM_WriteData[4] = {0x02,0x03,0x04,0x05};

for(i=0;1<=I2CBufferSize;i++)
{

12C_Read_Buffer(i]=0; /Mnitial I2C data buffer=0
}
DrvI2C_SetIOPin(4); //Setting 1o pin, 4: SCL=PT2.0;SDA=PT2.1
DrvI2C_Open(0x63); /[Enable I2C function and set 12C baud rate=5kHz

//Default CPU clock is 2MHz, Data Baud Rate : I2CLK)/[4x(CRG+1)]= 2000000/[4*(99+1)]=5kHz

DrvI2C_Enablelnt(2); //Enable 12C interrupt and error interrupt

SYS_EnableGIE(4,0x3F); //Enable GIE(Global Interrupt)

/M2C single I2C_WRITE & 12C_READ

EEPROM_ByteWrite(0x00,0x01); //Single Byte I2C_WRITE word address 0x00, and I2C_WRITE data 0x01
Delay(1000); //Delay for EEPROM 24C02 I2C_WRITE Cycle Time 5ms
12C_Read_Buffer[0]=EEPROM_ByteRead(0x00); //Single Byte I2C_READ word address 0x00, the I2C_READ value is 0x01
Delay(1000); /[Delay for EEPROM 24C02 I2C_WRITE Cycle Time 5ms

© 2013-2018 HYCON Technology Corp APD-HY16F003-V07_TC
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/I 12C sequential I2C_WRITE & I2C_READ
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EEPROM_ WriteArray(0x01,EEPROM_WriteData,4); //I2C_WRITE array data to the word address from 0x01 to 0x04

Delay(1000); /[Delay for EEPROM 24C02 I2C_WRITE Cycle Time 5ms
EEPROM_ReadArray(I2C_Read_Buffer, 0x00, 5); //sequential I2C_READ data from 0x00 to 0x04
Delay(1000); //Delay for EEPROM 24C02 I2C_WRITE Cycle Time 5ms
while(1);

!

[* */

/* Function Name: HWO_ISR()
/* Description : I2C/UART/SPI interrupt Service Routine (HWO).
/¥ Arguments : None.
/¥ Return Value : None.
/¥ Remark
I* */
void HWO_ISR(void)
{
unsigned char 12C_Status,I2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();
if((12C_IntFlag == E_DRVI2C_INDII(I2C_IntFlag == E_DRVI2C_INT_ALL))
{

12C_Status=DrvI2C_GetStatusFlag(); /[Get 12C Status Flag

switch(I2C_Status)

{

case 0x90: //MACTFlag+RWFlag
{ /ISTART has been transmitted

*/
*/
*/
*/
*/
/IGet 12C Interrupt Flag

DrvI2C_WriteData2C_TARGET); //Send Slave Address & R/W Bit

DrvI2C_Ctrl(0,0,0,0); /[Clear all I12C flag
break;
15
case 0x84: //MACTFlag+ACKFlag

{ /[Slave A + W has been transmitted. ACK has been received.

DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave

DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;

© 2013-2018 HYCON Technology Corp
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case 0x80: //MACTFlag
{ /[Slave A + W has been transmitted. ACK has been received.
DrvI2C_WriteData(I2C_Sendbuf[I2C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;
IS
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
12C_EndFlag=1;
break;
IS
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(I2C_DataTxIndex<I2C_DataTxLen)
{
DrvI2C_WriteData(I2C_Sendbuf[I12C_DataTxIndex++]); //Send Data to Slave
DrvI2C_Ctrl(0,0,0,0); /I Clear all 12C flag

else

if(I2C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
}
else if(2C_RW ==12C_READ)
DrvI2C_Ctrl(1,0,0,0); /12C as master sends START signal
12C_DataTxIndex=0;
}
break;
IS
case 0x88: //MACTFlag+DFFlag
{ //DATA has been transmitted and NACK has been received
DrvI2C_Ctrl(0,1,0,0); /M12C as master sends STOP signal
12C_DataTxIndex=0;
12C_EndFlag=1;
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break;

IS

case 0xBO:

{ //A repeated START has been transmitted.
DrvI2C_WriteData(I2C_TARGET | I2C_READ); //Send Slave Address & R/W Bit
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
break;

}

case 0x94: //MACTFlag+RWFlag+ACKFlag

{ //Slave A + R has been transmitted. ACK has been received.

if(12C_DataRxLen>1)

{
DrvI2C_Ct1(0,0,0,1);  //Set ACK bit

telse{
DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag

}

break;

IS
case 0x9C:  //MACTFlag+RWFlag+DFFlag+ACKFlag

{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
if((12C_DataRxLen-1)>12C_DataRxIndex)

{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit

else

DrvI2C_Ctrl(0,0,0,0); //Clear all 12C flag

}
break;

IS

case 0x98: //MACTFlag+RWFlag+DFFlag

{ //Data byte has been received. NACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1;
break;
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default:
{

DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag

12C_EndFlag=1;
break;
15
}
DrvI2C_ClearTRQO);
DrvI2C_ClearEIRQ(Q);
DrvI2C_ClearIntFlag(0);
}

/[Clear EIRQFlag
/[Clear 12C Interrupt Flag(I2CIF)

HYGON

HYCON TECHNOLOGY

if((I2C_IntFlag == E_DRVI2C_ERROR_INDI(I2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Error Interrupt Flag

{
12C_EndFlag=1;
DrvI2C_ClearIRQ();

DrvI2C_ClearEIRQ(); /[Clear EIRQFlag
DrvI2C_ClearIntFlag(1); /[Clear 12C Interrupt Flag(I2CEIF)
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag

}
SYS_EnableGIE(4,0x3F);

[

/* Function Name: HW1_ISR()

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1).

/* Arguments : None.
/* Return Value : None.
/* Remark

[

void HW1_ISR(void)
{

[

/* Function Name: HW2_ISR()

/* Description : ADC interrupt Service Routine (HW?2).

© 2013-2018 HYCON Technology Corp
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//Enable GIE(Global Interrupt)
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/* Arguments : None. */
/* Return Value : None. */
/¥ Remark */
I* */

void HW2_ISR(void)

{

}

I* */

/* Function Name: HW3_ISR() */
/* Description : CMP & OPA interrupt Service Routine (HW3). */

/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark */
I* */

void HW3_ISR(void)

{

}

I* */

/* Function Name: HW4_ISR() */
/* Description : PT1 interrupt Service Routine (HW4). */

/* Arguments : None. */
/¥ Return Value : None. */
/¥ Remark */
/¥ */

void HW4_ISR(void)

{

}

/% */

/* Function Name: HW5_ISR() */
/* Description : PT2 interrupt Service Routine (HW5). */

/* Arguments : None. */
/¥ Return Value : None. */

© 2013-2018 HYCON Technology Corp
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/* Remark
[*

HYGON
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*/
*/

void HW5_ISR(void)
{

[

*/

/* Function Name: tlb_exception_handler()

/* Description  : Exception Service Routines.
/* Arguments : None.

/* Return Value : None.

/* Remark

/>k

l
¥
¥
¥
¥
¥

void tlb_exception_handler()

{
asm("nop"); //procedure define by customer.

asm("nop");

[

*/

/* Software Delay Subroutines

[

*/
*/

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

[

/* End Of File

[
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17. EAtl IP(Power)

17.1. FEHI-4TH

HY16F188_Power

17.2. #apiEREA

(1) HY16F188 #E A Sleep ¥ Idle Mode #ifFIFE=,
QEEFSHEE 4y, S A8, Fan:flfiz EDIO ¥ ECK 2t

(3) 8% PT1.6 # A Sleep Mode °
(4) FFE1%3 R PT1.7 # A Idle Mode ©
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O)HLEEFIFEIEHC HY 16F188 RERGEA SR, "I HIEF] Sleep FEEMLT Ry 2.5uA, Idle ALY Ky

3.5uA.

17.3. BRERE

EINFRIR

At

RE

EARBEN

Sleep or Idle
Mode
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17.4. FE15

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

*

* Copyright (c) 2016-2026 HYCON Technology, Inc.

* All rights reserved.

* HYCON Technology <www.hycontek.com>

*

* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
* and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating

* 1o fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

«

*

* Project Name : HY16F188_Power

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3_DeviceV0.2 crtO.o for HY 16F18x MCU.

* Library Ver.: 1.5

* MCU Device

* Description

* Created Date : 2018/2/18

* Created by

*

* Program Description:

ksl otk ook selololok ook seiolololdolskselolololokskeiololol ook skesielololodoloRseiololol ook solololol ok skeiolololok |

[* */
/* Includes
f g

#include "HY16F188.h"
#include "System.h"
#include "DrvCLOCK.h"
#include "DrvPMU.h"
#include "my define.h"
#include "DrvGPIO.h"

/¥ */
/¥ STRUCTURES
[ */
volatile typedef union _MCUSTATUS
{

char _byte;

struct

{

© 2013-2018 HYCON Technology Corp
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unsigned b_ADCdone:1;
unsigned b TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMCOdone:1;
unsigned b WDTdone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1;
unsigned b_UART_RxDone:1;
1
} MCUSTATUS;

typedef union _PTINTSTATUS
{
char _byte;
struct
{
unsigned b_PTINTOdone:1;
unsigned b_PTINT1done:1;
unsigned b_PTINT2done:1;
unsigned b_PTINT3done:1;
unsigned b_PTINT4done:1;
unsigned b_PTINT5done:1;
unsigned b_PTINT6Done:1;
unsigned b_PTINT7Done:1;
1
} PTINTSTATUS;

s
/* DEFINITIONS
J¥

#define KEY_PORT E_PT1
#define KEYINO BIT6
#define KEYINI BIT7
#define KEYINO_PIN 6
#define KEYIN1_PIN 7

[
/* Global CONSTANTS
[

MCUSTATUS MCUSTATUSDbits;
PTINTSTATUS PTIINTSTATUSbits;

/*

/¥ Function PROTOTYPES
¥

void Delay(unsigned int num);

© 2013-2018 HYCON Technology Corp
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[* *

/* Main Function */

/% */

int main(void)

{
DrvGPIO_ClkGenerator(E_HS_CK,1); //Set 10 sampling clock input source is HS_CK
DrvGPIO_Open(KEY_PORT,KEYINIIKEYINO,E_IO_INPUT);, /lset PT1.7/PT1.6 INPUT

DrvGPIO_Open(KEY_PORT,KEYIN1IKEYINO,E_IO_PullHigh);  //enable PT1.7/PT1.6 pull high R
DrvGPIO_Open(KEY_PORT,KEYIN1IKEYINO,E_IO_IntEnable); //PT1.7/PT1.6 interrupt enable
DrvGPIO_IntTrigeer(KEY PORT,KEYIN1IKEYINO,E N Edge); //PT1.7/PT1.6 interrupt trigger method is negative edge

DrvGPIO_ClearIntFlag(KEY_PORT,KEYINIIKEYINO);

PTIINTSTATUSDits._byte = 0;
SYS_EnableGIE(4,0x3F);

while(1)
{
If(PTIINTSTATUSbits.b_PTINT6Done)

{
PT1INTSTATUSbits.b_PTINT6Done=0;

/lclear PT1 interrupt flag

//Enable GIE(Global Interrupt)

/fif PT1.6 low

//1If wake up from sleep mode, user can enable internal HAO first to do some application

DrvPMU_LDO_LowPower(0);
DrvCLOCK_EnableHighOSC(E_INTERNAL,1);
DrvCLOCK_SelectMCUClock(E_HS_CK,0);

/[Enter sleep mode setting
DrvPMU_LDO_LowPower(1);

DrvCLOCK _SelectMCUClock(E_LS_CK,1);
DrvCLOCK_CloseIHOSC();

SYS_ LowPower(0);

if(PTIINTSTATUSbits.b_PTINT7Done)

{
PT1INTSTATUSbits.b_PTINT7Done=0;

/ISET normal power mode

/ISET CPUCKL=HAO/1

/ISET low power mode
/ISET CPUCKL=LPO/2
/[Close HAO
//sleep mode, around 2.5uA

/hif PT1.7 low

//If wake up from idle mode, user can enable internal HAO first to do some application

DrvPMU_LDO_LowPower(0);
DrvCLOCK_EnableHighOSC(E_INTERNAL,1);
DrvCLOCK_SelectMCUClock(E_HS_CK,0);

/[Enter idle mode setting
DrvPMU_LDO_LowPower(1);

DrvCLOCK _SelectMCUClock(E_LS_CK,1);
DrvCLOCK_CloseIHOSC();
SYS_LowPower(1);

© 2013-2018 HYCON Technology Corp
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//SET normal power mode

/ISET CPUCKL=HAO/1

/ISET low power mode
/ISET CPUCKL=LPO/2
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}

return 0;

[* */
/* Function Name: HWO0_ISR()

/* Description : [2C/UART/SPI interrupt Service Routine (HWO).

/* Arguments : None.

/* Return Value : None.

/* Remark

/% )
void HWO_ISR(void)

{

[* */
/* Function Name: HW1_ISR()

/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1).

/* Arguments : None.

/* Return Value : None.

/* Remark

/% *
void HW1_ISR(void)

{

[* */
/* Function Name: HW?2_ISR()
/* Description : ADC interrupt Service Routine (HW?2).

/* Arguments : None.

/* Return Value : None.

/* Remark

/% */
void HW?2_ISR(void)

{

[* */
/* Function Name: HW3_ISR()

/* Description : CMP & OPA interrupt Service Routine (HW3).
/¥ Arguments : None.

/* Return Value : None.

© 2013-2018 HYCON Technology Corp
www.hycontek.com

HYGON

HYCON TECHNOLOGY

!
gl
dl
dl
dl

#
¥
#
#
¥

%
%
#
*
*/

J
J
J

APD-HY16F003-V07_TC
page163


http://www.hycontek.com/

HY16F18 5%l
HYCON IP {§F3ERBEE

/* Remark
[*

void HW3_ISR(void)
{

[

/* Function Name: HW4_ISR()
: PT1 interrupt Service Routine (HW4).

: None.

/* Description
/* Arguments
/* Return Value : None.
/* Remark

/>k

void HW4_ISR(void)

{
uint32_t PORT_IntFlag;

PORT _IntFlag=DrvGPIO_GetIntFlag(KEY_PORT);
if(PORT_IntFlag&KEYINO)==KEYINO)
{
PTIINTSTATUSDbits.b_PTINT6Done=1,;
}
if(PORT _IntFlag&KEYIN1)==KEYIN1)
{
PTIINTSTATUSDbits.b_PTINT7Done=1,;

}
DrvGPIO_ClearIntFlag(KEY_PORT,KEYINIIKEYINO);

&

/* Function Name: HW5_ISR()
: PT2 interrupt Service Routine (HW5).

: None.

/* Description
/* Arguments
/* Return Value : None.

/* Remark

/*
void HWS5_ISR(void)
{

[

/* Function Name: tlb_exception_handler()
/* Description : Exception Service Routines.
/* Arguments : None.

/* Return Value : None.

© 2013-2018 HYCON Technology Corp
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*/
*/
*/
*/
*/
*/
*/
*/
/lclear PT1_7/1_6 interrupt flag
*/
*/
*/
*/
*/
*/
*/
*/
:k/
*/
*/
*/
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/* Remark
[*
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*/
#

void tlb_exception_handler()
{

asm("nop"); //procedure define by customer.

asm("nop");

*

[*
/* Software Delay Subroutines
/>l<

*/
*/

void Delay(unsigned int num)

{

for(;num>0;num--)
asm("NOP");

[

/* End Of File
[

© 2013-2018 HYCON Technology Corp
www.hycontek.com

#
dl

!

APD-HY16F003-V07_TC
page165


http://www.hycontek.com/

HY16F18 :3! OV

18. fE&TECH#
PUN S IAE 22 R TS - ARG AT S5t B TR A AR L ACHE E -
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2013/03/20 V01 All | WIWET
2013/07/20 V02 All |2 BREsfT
2013/09/11 V03 All | 3 FREETT

(¥ RTC % 1P 3767
()M BOR3 5 [l

2013/12/13 V04 All | 4 BREE(T
(HAlfir 2478 5 E) VDD->VDD138
2014/11/12 V03 All | (DE#H Tiemr 55 [P AE

(2)PIN3 falfZEs% B PT4.0/RST f40 5 RST
(3)RTC & rtc_00=0x400 B[l HRF=0 % 24 /NI%EL

2017/1/17 V06 All | BECA BRI RS B AR, (E2#% TP Demo Code N
75, i B4 — 12 R EAL.

2018/6/15 V07 All - Change the single bin file to separate 3 bin files(APP Bin
File/Data Bin File/Bin File)

- All : Modify the 12C_EndFlag judgement

- HY16F188_ADC :

Add HAO 2MHz/4MHz/10MHz/16MHz clock setting.

- HY16F188_GPIO :

Modify the GPIO initialization(GPIO setting-->Clear GPIO
Flag-->judgement GPIO INT)

- HY16F188_UART :

Modify the UART initialization, avoid to occur the first byte
error issue. Modify the demo code application.

- HY16F188_Power :

Modify the GPIO initialization(GPIO setting-->Clear GPIO
Flag-->judgement GPIO INT)
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