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1. XA

HYCON IP(IP 1 %54 Intellectual Property 45%53) » AAFREEEE 32 fizT MCU A EB&TTIAFHIY EHA)
G B EER A R o RS RSTE HY 16F3981 %1 » SOC & F PNEfir ~ 2EEE fimsiE H
T 3% 1P f{sE FEREH -

TEEELT 4 R

(DAL 1P TimerA/TimerB/timerB2/TimerC/WDT/PWM/Hardware RTC/GPIO
(QFEEL TP © 12 bit Resistance Ladder(DAC)/ADC/OPAMP/LCD/IA

(3)iEEH 1P © Hardware 32-bit SPI/ Hardware UART/ Hardware UART 2/ Hardware 12C
(4)EcAth TP : Power Management/LVD

2. & EREA
HY16F3981 & IhAE 1P E:bE (s FHEREA -
HY16F3981
2*UART 32b SPI 12C
Calendar,
Hardware RTC Clock System 4CH PWM
8KB Debug
SRAM Module
E801
32-bit MCU Power
64KB
Flash Management
LVD
Wa;??ngog, 12b Resistance Rail to Rail
A/B/B2/C Ladder(DAC) OPAMP
LCD Driver
437 or 6%30 24b ADC IA
T©2016-2018 HYCON Technology Cop _________________________________ APD-HY16IDE023-V02_TC
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(ODERF & LFHS Andes 32 izt CPU %0 ES01 BERHEES ©

(02)E R FHuE 2.2~3.6VOHRELEIFZFRUEI 1) » PLK-40C~85C T/E RIS HiE -

(03)Z &AM 16MHz 9B 28Nl 160MHz SifsE RC EZes

(04)FE= 0 E RS 64K-Byte Flash ROM

05) &I 8K-Byte SRAM ©

(06)##A BOR and WDT Zhj&E » w71k CPU SEM%

(07)24-bit =FEHERE T A ADC JELLS i =it s
(7.1)INE PGA (Programmable Gain Amplifier), fz A ARME RS2 256 fEH0K -
(12N EREECHIZS TPS -

(08)AJ % 1 4H OPA #HEURES -

(09) PN 7ZERFEEE 12-bit Resistance Ladder(DAC) -

(10)16-bit Timer A

(11)16-bit Timer B/B2 541 H PWM K 7 A58

(12)16-bit Timer C 540 EL#{ir Capture TIEE

(13)EFE R %1 AR 32-bit SPI/I2C/UART*2 #5140

(14)hF5E RTC F5EEThEER4H

(15)LCD BE#EhfEH
s hETRIE AR
i HETREIRERES atEH ffiat
HWO void HWO_ISR(void) AHEH IP UART/I2C/32-bit SPI
HW1 void HW1_ISR(void) 2fir 1P Timer A/B/C & WDT/RTC
HW?2 void HW2_ISR(void) ADC IP SD 24-bit ADC
HW4 void HW4_ISR(void) PT3 IP PT3.0~PT3.7 a] f&1re—kE{E H
HWS5 void HW5_ISR(void) PT2IP PT2.0~PT2.7 "] ¥&178¢—EE{H
HW6 void HW6_ISR(void) SW Int
HW7 void HW7_ISR(void) UART?2
HWS void HW8&_ISR(void) TMB?2
HW9 void HW9_ISR(void) OPA TP Analog OPAMP
T©2016.2018 HYCON Technology Cop ____ APD-HYI6IDE023.V02_TC
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3. Bfiz IP(Timer)

3.1. #pIrE

HY16F3981_Timer
3.2. HipEREA

(1)Timer A/Timer B/Timer C {5 7 =Bz HH.

QA FHFE G #define 2REEFEE GREERN (T TMATEST 2¢ TMBTEST = TMCTEST.

QYR ZHF Timer WA LEH/EELE% B AHRE Timer 5HE50% HELBHRL System GIE Z4F Timer BT
24 Timer 5180 HHE O AE Timer #EH P ETHYZEE.

(DX Timer HEf, F1E Timer FETRIFESA, REATEENEE Timer Count fi+1 HIEN(E,
A H [0 %] FF2 38 Timer Count 287~4F LCD Display _F-.

3.3. EEME

= " TimerdIEfR

LCDEEREAFETN ya Timerrhh
¥IREERE EIZ
Timer %28 Timer
{EERE Count +1
LCD &~
Timer Count
ERfTimerthEy
M
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34. B

/>k>l<>k>':<>{<>k>l<>{<>':<>I<>l<>k>{<>l<>l<>l<>k>k>X<>I<>k>k>:<>X<>:<>k>)<>:<>X<>:<>I<>k>l<*****************>k>k>k>:<>k>k>k>)<>:<>l<>)<>I<>X<>I<>I<>k>l<*>}<>l<*>l<**>{<*>’:<>{<*
*
* 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
* to fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.
%

%
* Project Name : HY16F3981_Timer

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : User choose #define TMATEST or TMBTEST or TMCTEST.

* This program shows Timer count ++ on LCD Display

* Created Date : 2018/3/9

* Created by  : Robert.Wang
ES

* Program Description:

[

/* Includes
¥

#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "DrvTimer.h"
#include "System.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;
B
} MCUSTATUS;

© 2016-2018 HYCON Technology Corp
www.hycontek.com

#
#
#

#
#
#
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[* */
/* DEFINITIONS

[* */
/Mdefine  TMATEST

/Mdefine  TMBTEST

#define TMCTEST

¥ %/
/* Global CONSTANTS

[* */

MCUSTATUS MCUSTATUSDbits;

unsigned int TimerA_count, TimerB_count, TimerCO_count, TimerC1_count;

/>k

*/

/* Function PROTOTYPES
¥

*/

void Delay(unsigned int num);

/>k

*/

/* Main Function
¥

*/

int main(void)

{

TimerA_count=0;
TimerB_count=0;
TimerCO_count=0;
TimerC1_count=0;
DisplayInit();
ClearLCDframe();

#if defined(TMATEST)
DrvTMA_Open(15,1);

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

#f defined(TMBTEST)
DrvTMBC_CIk_Source(1,3);

/[Timer A Overflow
1115:taclk/65536/32; TMRDV=+32
//01:HS_CK

/[Clear Timer A interrupt flag

/[Timer A interrupt enable

/[Timer B Prescaler 1
//1: HS_CK clock source.
//3: clock divider.+8

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

DrvTIMER_ClearIntFlag(E_TMB);
DrvTIMER_EnableInt(E_TMB);

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

/[Clear Timer B interrupt flag
/[Timer B interrupt enable

/[Timer B Prescaler 1
/11: HS_CK clock source.
//1: clock divider.+2

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

DrvCapturel_Open(2,14,1);

© 2016-2018 HYCON Technology Corp

www.hycontek.com

/[Timer CO use as Capture 1
//input source selection
/12:LS_CK
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#
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DrvCapture2_Open(1,1);

DrvTIMER_ClearIntFlag(E_TMCO);

DrvTIMER_ClearIntFlag(E_TMC1);

DrvTIMER_Enablelnt(E_TMCO);

DrvTIMER_EnableInt(E_TMC1);
#endif

SYS_EnableGIE(4,0x3FF);
MCUSTATUSbits._byte = 0;

while(1)
{

if(MCUSTATUSbits.b_TMAdone==1)
{

/114:+16384 1:Rising-edge trigger
/[Timer C1 use as Capture 2

//Input source selection

//1:same as Caputrel

/[Falling-edge trigger

/[Clear TMCO interrupt flag
/[Clear TMC1 interrupt flag

/[Timer CO interrupt enable
/[Timer C1 interrupt enable

/[Enable GIE(Global Interrupt)

/[Wait for Interrupt

LCD_DATA_DISPLAY (TimerA_count);

MCUSTATUSDbits.b_TMAdone=0;
1

if(MCUSTATUSbits.b_TMBdone==1)
{

LCD_DATA_DISPLAY (TimerB_count);

MCUSTATUSDbits.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);

MCUSTATUSbits.b_TMC1done=0;
1

}

return 0;

[k

#

/* Function Name: HWO0_ISR()
/* Description
/* Arguments : None.
/* Return Value : None.
/* Remark

/*

: [2C/UARTY/SPI interrupt Service Routine (HWO).

%/

void HWO_ISR(void)
{

!
[

*/

© 2016-2018 HYCON Technology Corp
www.hycontek.com
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/* 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)
{
if(DrvTIMER _GetIntFlag(E_TMA))
{
DrvTIMER_ClearIntFlag(E_TMA);
MCUSTATUSDbits.b_TMAdone=1;
TimerA_count++;

}

if(DrvTIMER_GetIntFlag(E_TMB))

{
DrvTIMER_ClearIntFlag(E_TMB);
MCUSTATUSDbits.b_TMBdone=1;
TimerB_count++;

}

if(DrvTIMER_GetIntFlag(E_TMCO0))

{
DrvTIMER_ClearIntFlag(E_TMCO);
MCUSTATUSDits.b_TMCOdone=1;
TimerCO_count++;

}

if(DrvTIMER_GetIntFlag(E_TMCL))

{
DrvTIMER_ClearIntFlag(E_TMC1);
MCUSTATUSDbits.b_TMCldone=1;
TimerC1_count++;

}
}

*/

// Clear TMA interrupt flag

// Clear TMB interrupt flag

/I Clear TMCO interrupt flag

/I Clear TMC1 interrupt flag

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

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

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */
void HW?2_ISR(void)

{

}

[* */
/* Function Name: HW4_ISR()

/* Description : PT3 interrupt Service Routine (HW4).

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */

void HW4_ISR(void)
{

}

© 2016-2018 HYCON Technology Corp
www.hycontek.com
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¥
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#
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/>k

/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

/>k
void HWS5_ISR(void)
{

}
[

/* Function Name: HW7_ISR()

/* Description : UART?2 interrupt Service Routine (HW7).

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

Jid

void HW7_ISR(void)
{

}

/*
/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HWS).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW8_ISR(void)
{

}
[k

/* Function Name: HW9_ISR()

/* Description  : OPA interrupt Service Routine (HWO).
/* Arguments : None.

/* Return Value : None.

/* Remark

[

void HW9_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");
]
J%

/* Software Delay Subroutines
J¥

© 2016-2018 HYCON Technology Corp
www.hycontek.com
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¥

#

*/

*/

*/

#

*/

*/

*/

#

*/
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/
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#
#
dl
dl
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*
gl
dl
dl
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void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
}

/*
/* End Of File
[

© 2016-2018 HYCON Technology Corp
www.hycontek.com
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4. Bfir I(WDT)

4.1. #plarE

HY16F3981 WDT
4.2. EFIEREH

(1)WDT {77 = e BH

Rt WDT WA BB EELEL B WDT 5180 HE MR FIEL System GIE 45 WDT s
4. WDT s8R HH{E TR E WDT 2 B e,

Q)Y H#E—X WDT H87> &7F WDT FErRIFE=NA, RAre e s WDTCount fi+1 HIEHE, I
H[EEF 204 WDT Count 28~4E LCD | -

43. BREME

o I WDTHIER

LCDEEREAFETN yBEWDTHER
IabERE TEFE
WDT %5 WDT
{EERE Count +1
LCD &~
WDT Count
FRIWDT
M
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44. EERH

/*>I<>k>':<*****************>k>:<>X<>:<>k>)<>:<>l<>:<>l<>k>l<*>k>l<**>{<>k>l<>{<>k>{<>l<>l<>k>k>l<>l<>k>k>k>:<>X<>k>k>)<>:<>X<>)<>I<>X<>I<>I<>k>l<*>}<>l<*>l<**>I<>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 : HY16F3981_WDT

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : HY16F3981 to do WDT_count++, WDT_count display on LCD
* Created Date : 2018/3/9

* Created by  : Robert.Wang
%

* Program Description:

[

/* Includes

/>k
#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "DrvTimer.h"
#include "System.h"

/*

/¥ STRUCTURES

J%
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;
IR
} MCUSTATUS;

/>k

© 2016-2018 HYCON Technology Corp
www.hycontek.com

#
#
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dl
)
dl

*/
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/* DEFINITIONS
& dl
& dl
J* Global CONSTANTS

& dl

MCUSTATUS MCUSTATUSbits;
unsigned int WDT _count;

& 5
J* Function PROTOTYPES
& ol

void Delay(unsigned int num);

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

int main(void)

{
WDT_count=0;
DisplayInit();
ClearLCDframe();

DrvWDT_Open(E_IRQ,E_PRE_SCALER_D32); //WDT IRQ open pre scaler 32

DrvWDT_ClearWDT();
DrvTIMER_Enablelnt(E_WDT);
SYS_EnableGIE(4,0x3FF);
MCUSTATUSDits._byte = 0;

/[Clear WDT interrupt flag
//WDT interrupt enable
/[Enable GIE(Global Interrupt)

while(1) /[Wait for Interrupt
{
ifMMCUSTATUSDits.b_WDTdone==1)
{
LCD_DATA_DISPLAY(WDT_count);
MCUSTATUSbits.b_ WDTdone=0;
1
}
return 0;
}
[* */

/* Function Name: HWO_ISR()

/* Description : I2C/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)
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{
if(DrvTIMER_GetIntFlag (E_WDT))
{
WDT_count++;
MCUSTATUSbits.b_WDTdone=1;

DrvTIMER_ClearIntFlag(E_WDT);  //Clear WDT interrupt flag

}

}
[

/* Function Name: HW?2_ISR()

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

/* Return Value : None.

/* Remark

/*

void HW2_ISR(void)
{

}
/*

/* Function Name: HW4_ISR()

/* Description : PT3 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)
{

}
/>k

/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).

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

J%

void HW7_ISR(void)
{

}

[
/* Function Name: HW8_ISR()
/* Description : TMB2 interrupt Service Routine (HW8).

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

J¥
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void HW8_ISR(void)
{

}
[

/* Function Name: HW9_ISR()

/* Description : OPA interrupt Service Routine (HW9).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW9_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");
}
J¥

/* Software Delay Subroutines

/%
void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
}
¥

/* End Of File
/>k
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5. iz IP(WDT Reset)

51. #pIatE

HY16F3981_WDT_Reset
52. #aBIEREA

(DWDT Reset {52 F 5 =(ELER BH

Q2 2t WDT Wa LB EELER B WDT sH80H HAE R B WDT Reset B System GIE, F
1EFAgAETE WDT Count 37 HE RS LCD |, Z55F WDT Reset 28 4.

(3)WDT Count R&JETEIZE 2500~3400 £ T - Blgrsd4: WDT Reset (R R85 IC Ay =4 HAO A
BEARAN—EE, ALl WDT Count 51881884 WDT Reset Bl A —E & & AH[E)
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Reset &4 HFfH] o

53. BEME

o " WDTHa
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D rEE ese
WDT Count++ U=l
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l
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54. E=EREA

/*>I<>k>':<>{<>k>{<>{<>’:¢>l<>l<>k>{<>l<>l<>l<>k>k>X<>I<>k>k>:<>X<>:<>k>)<>:<>X<>:<>I<>k>l<*****************>k>k>k>:<>k>k>k>)<>:<>X<>)<>I<>X<>I<>I<>k>l<*>}<>l<*>l<**>l<**>{<*
*
* 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 : HY16F3981_WDT_Reset

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332

* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : HY16F3981 WDT Reset occur on WDT_count near to 2500~3400, it depends on the HAO frequency setting
* After WDT_Reset, if PT3.0=Low. Set WDT_count=0, WDT re-count again, start from O to count

* Created Date : 2018/3/9

* Created by : Robert.Wang
*

* Program Description:

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

#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "Display.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvTimer.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;

B
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} 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;
B
} PTINTSTATUS;

/>k

/* DEFINITIONS
[

#define KEY_PORT E_PT3
#define KEYINO BITO

[

/* Global CONSTANTS

/ %
MCUSTATUS MCUSTATUSbits;
PTINTSTATUS PT3INTSTATUSbits;
unsigned int WDT_count;

J%
/* Function PROTOTYPES
¥

void Delay(unsigned int num);

J%
/* Main Function
J¥

int main(void)

{
WDT _count=0;
DisplayInit();
ClearLCDframe();

DrvWDT_Open(E_NMLE_PRE_SCALER_D2048);

DrvWDT _ClearWDT();
DrvWDT_ResetEnable();

DrvGPIO_ClkGenerator(E_HS_CK,1);

DrvGPIO_Open(KEY_PORT,KEYINO,E_IO_INPUT);,
DrvGPIO_Open(KEY_PORT,KEYINO,E_IO_PullHigh);
DrvGPIO_Open(KEY_PORT,KEYINO,E_IO_IntEnable);
DrvGPIO_IntTrigger(KEY_PORT,KEYINO,E_N_Edge);
DrvGPIO_ClearIntFlag(KEY_PORT,KEYINO);

PT3INTSTATUSbits._byte = 0;
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//WDT IRQ open pre scaler 2048
/[Clear WDT _count
/lset WDNMI=1. 0x40108[6]=1b

//Set 10 sampling clock input source is HS_CK
/fset PT3.0 INPUT

/lenable PT3.0 pull high R

//PT3.0 interrupt enable

//PT3.0 interrupt trigger method is negative edge

/lclear PT3 interrupt flag
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MCUSTATUSbits._byte = 0
SYS_EnableGIE(4,0x3FF);

while(1)
{
for(WDT_count=0;WDT_count<999999;WDT _count++)
{
LCD_DATA_DISPLAY(WDT_count);
frequency
Delay(1000);
if(PT3INTSTATUSDits.b_PTINTOdone)
{
WDT_count=0;
DrvWDT_ClearWDT();
PT3INTSTATUSDits.b_PTINTOdone=0;
}
}
}

/fif PT3.0 low

return 0;

}

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

/* Description : I2C/UART/SPI interrupt Service Routine (HWO).
/* Arguments : None.

/* Return Value : None.

/* Remark

[* */
void HWO_ISR(void)

{

}
[* */
/* Function Name: HW1_ISR()
/* Description
/* Arguments : None.
/* Return Value : None.
/* Remark
[* */
void HW1_ISR(void)
{
if(DrvTIMER_GetIntFlag(E_WDT))
{
MCUSTATUSDbits.b_ WDTdone=1;
DrvTIMER_ClearIntFlag(E_WDT);
}
}
[* */
/* Function Name: HW?2_ISR()
/* Description : ADC interrupt Service Routine (HW?2).
/* Arguments : None.
/* Return Value : None.
/* Remark
[* */
void HW?2_ISR(void)
{

/IClear WDT interrupt flag

}

© 2016-2018 HYCON Technology Corp
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/ISet WDT _count=0,
/IWDT re-count again, start from 0 to count

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

/[Enable GIE(Global Interrupt)

#

*/

/IWDT Reset occur on WDT_count=2500~3400, it depends on the HAO
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/>k

/* Function Name: HW4_ISR()
/* Description : PT3 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)
{
PT3INTSTATUSbits.b_PTINTOdone=1;
}

DrvGPIO_ClearIntFlag(KEY_PORT,KEYINO); //clear PT3.0 interrupt flag

}
/*

/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

[

void HWS5_ISR(void)
{

}
[

/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).

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

[
void HW7_ISR(void)
{

}
/>k

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW8).
/* Arguments : None.

/* Return Value : None.

/* Remark

J%

void HW8_ISR(void)
{

}

/*
/* Function Name: HW9 _ISR()
/* Description : OPA interrupt Service Routine (HWO).

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

¥
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void HW9_ISR(void)
{

}
[

/* 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");
}
¥

/* End Of File
[
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/k>{<k>1<>1<k>{<***+*>{<+><+*>{<+><>{<*k><+><>k*k><+><*k><>l<k****k****+><>{<*><+*k>{<*k><+*k>k*k><+k*+><*k>{<>l<>}<>{<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 : HY16F3981_RTC

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332

* Device Ver. : HY16F_RDSp3_DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : HY16F3981 display the RTC_counter or TimerDtata on LCD by #define RTC_counter_show or TimerDtata_show
* Created Date : 2018/3/9

* Created by : Robert.Wang
*

* Program Description:

[* */
/* Includes */
f ¥

#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "DrvRTC.h"
#include "DrvLCD.h"
#include "Display.h"
#include "System.h"

¥ */
/* STRUCTURES */
& i
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;
IR
} MCUSTATUS;
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e #
/* DEFINITIONS
e ¥

/Hdefine  RTC_counter_show
#define TimerDtata_show

& dl
J* Global CONSTANTS
& )

MCUSTATUS MCUSTATUSDbits;

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

[* */
/* Function PROTOTYPES

[* */
void Delay(unsigned int num);

void InitalRTC(void);

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

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

int main(void)

{

S_DRVRTC_TIME_DATA_T sCurTime; //Setting Start
RTC_counter=0;
TimerDtata=0;

DisplayInit();
ClearLCDframe();
InitalRTCO);
MCUSTATUSDbits._byte = 0;

SYS_EnableGIE(4,0x3FF); /[Enable GIE(Global Interrupt)

while(1)

{
if(MCUSTATUSbits.b_RTCdone==1)
{

DrvRTC_Read(DRVRTC_CURRENT_TIME,&sCurTime);

HYGON
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i

TimerDtata=sCurTime.u32cSecond+sCurTime.u32cMinute*100+sCurTime.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;
MCUSTATUSbits.b_RTCdone=0;
}
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}

return 0

}

[* */
/* Function Name: HWO_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)
{
if(DrvRTC_ReadState )& &0x2)
{
DrvRTC_ClearState(E_DRVRTC_CLEAR_ALL);
DrvRTC_ClearIntFlag();
RTC_counter++;
MCUSTATUSDits.b_RTCdone=1;
}

/Icheck PTF flag

]

[* */
/* 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: HW4_ISR()

/* Description : PT3 interrupt Service Routine (HW4).

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */
void HW4_ISR(void)

{

1

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

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

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

void HWS5_ISR(void)
{

!
[

/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).

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

[
void HW7_ISR(void)
{

}
/*

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HWS).
/* Arguments : None.

/* Return Value : None.

/* Remark

/>k

void HW8_ISR(void)
{

}

/>k
/* Function Name: HW9_ISR()

/* Description : OPA interrupt Service Routine (HW9).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW9_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");
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[
[
[
[
[
[
[

*/

Function Name: InitalRTC() */
Description : RTC Initialization Subroutines. */

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

void InitalRTC()

{

}

[
[
[

S_DRVRTC_TIME_DATA_T sCurTime; //Setting Start
DrvCLOCK_EnableLowOSC(E_EXTERNAL,130000);
DrvRTC_ClkConfig(2); /Set 0x40308 RTCKS=10b, 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=Compute Week(sCurTime.u32Year,sCurTime.u32cMonth,sCurTime.u32cDay);
sCurTime.u8IsEnableWakeUp=0; /WK
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
*/

Compute Week Subroutines */
*/

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

{

!
[

int TempWeek;

if (TempMonth >= 3)

{
TempMonth = TempMonth - 2;

}

else

{
TempMonth = TempMonth + 10;
TempYear--;

}

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

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

*/
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/* End Of File */
/% ¥
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7. Bz IP(PWM)

7.1. Pt

HY16F3981_PWM
72. HHIEREA

(1) PWM fi F 5 2CUEAER

2) BEAYMEIERE HAO TAESAREL TimerB sHBUR H{E IR

(3) FHB PWM {7 25 84 PWM Duty 3%E, FHFZEATT PWM Banthiiry 1O 5 Ryl
(4) FIFE PT2.0 82 PT2.1 BiZZE] PWM Y, PT2.0 &y PWMO, PT2.1 & PWML.

73. BREME

ESRAWEE]

il

BRE

l

PWM

AxX AE

PT2.0E2PT2.1 PWD

KRBV
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74. 1EFEHRHA

/k>{<k>1<>1<k>{<***+*>{<+><+*>{<+><>{<*k><+><>k*k><+><*k><>l<k****k****+><>{<*><+*k>{<*k><+*k>k*k><+k*+><*k>{<>l<>}<>{<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 : HY16F3981_PWM

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332

* Device Ver. : HY16F_RDSp3_DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : PT2.0 output PWMOMode:PWMA), PT2.1 output PWM1(Mode:PWMA)
* Created Date : 2018/3/9

* Created by : Robert.Wang
*

* Program Description:

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

#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "DrvTimer.h"
#include "System.h"
#include "DrvGPIO.h"

[* */

/* STRUCTURES */
[* */

[* */

/* DEFINITIONS */
[* */

[* */

/* Global CONSTANTS */
[* */

[* */

/* Function PROTOTYPES */
[* */

void Delay(unsigned int num);

© 2016-2018 HYCON Technology Corp APD-HY16IDE023-V02_TC
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/% */
/* Main Function %/
e g

int main(void)

{

DrvCLOCK_SelectlHOSC(1); /I Select HAO 4MHz

DrvCLOCK_EnableHighOSC(E_INTERNAL,10);

SYS_DisableGIE(); /[Disable GIE

DrvPWMO_Open(0,1,2); /[PWMO Enable Port 2.0 =PWMOO, Port 2.1 =PWMO1(Set PWMO=PT2.0)
DrvPWM1_Open(1,1,2); /[PWM1 Enable Port 2.0 =PWMOO, Port 2.1 =PWMO1(Set PWM1=PT2.1)
DrvPWM_CountCondition(0x 7£ff,0x 3£ff); /[PWMO Duty 0X7FFF, PWMO0=PT2.0

//PWMI Duty 0X3FFF, PWMI1=PT2.1
DrvGPIO_Open(E_PT2,0x0110x02,E_IO_OUTPUT); /IPT2.0, PT2.1 Set Output

DrvTMBC_Clk_Source(0,0); /ITMB Clock Enable/1
DrvTMB_Open(E_TMB_MODEO,E_TMB_NORMAL,0xffff); //TMB Overflow 0XFFFF
//[PWM Period OXFFFF
while(1);
}
¥ */
/* Function Name: HWO_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: HW4_ISR() */
/* Description : PT3 interrupt Service Routine (HW4). */

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

/* Remark : */

© 2016-2018 HYCON Technology Corp APD-HY16IDE023-V02_TC
www.hycontek.com page37


http://www.hycontek.com/

HY16F3981
HYCON IP {EFsREEE

/>k

void HW4_ISR(void)
{

}
/*

/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

/>k

void HWS5_ISR(void)
{

!
[

/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).

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

[
void HW7_ISR(void)
{

}

¥
/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HWS).
/* Arguments : None.

/* Return Value : None.

/* Remark

J%

void HW8_ISR(void)
{

}

J%
/* Function Name: HW9 _ISR()

/* Description : OPA interrupt Service Routine (HWO).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW9_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.

© 2016-2018 HYCON Technology Corp
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dl
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*/
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#

#
#
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J
J
J

dl

*/
*/
/

*/
*/
*/
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asm("nop");

}

[*
/* Software Delay Subroutines
¥

void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
}
/ *

/* End Of File
[

© 2016-2018 HYCON Technology Corp
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8. Bfir IP(Flash)

8.1. EPIHTE

HY16F3981_Flash
8.2. HBIERHA

(1) Flash HHEesElzE B FH &R BH

(2) F—ERmREEFI ST —F(E Page 1Y B BB E RS, WHEE ABRERITAE
AAEME], LCD gER” 17 W HAZZRAE While(1).

(3) & BRREFIT—(E Word HY H BoEesr i 38 o fiess, W55 ABLEr NS H
A, RIEEETEZ-RAE While(D).

AR EE T lashiesk BEE AR =F55 2 Ail, WVESEFTTSYS_DisableGIE(); BEEAI{FHERE

i, 20 DU e R S UE T R E I T A A

FE2 . #{TFlashiEEskis<, LVHMRE R TAEEBVDDIVET2.TV, WE S F EEEVDD3V

2.7V, RITTRE & 28 A4 g ol et T K.

8.3. TEZERHEH

iR e e e L L L e e L e e L e L L L L L L e L e L R L L LS
*
* 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 : HY16F3981_Flash

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332

* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY 16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : ROM_BurnPage on Flash 0x9F000 and then read out to check.

* DrvFlash_Burn_Word on Flash 0x98014. 0x98010, 0x98020 and then read out to check
* Created Date : 2018/3/9

* Created by  : Robert.Wang
%

* Program Description:

& dl
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/* Includes */
[* */
#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "DrvFlash.h"
#include "system.h"
[* */
/* STRUCTURES */
[* */
[* */
/* DEFINITIONS */
[* */
[* */
/* Global CONSTANTS */
[* */
[* */
/* Function PROTOTYPES */
[* */
void Delay(unsigned int num);
[* */
/* Main Function */
[* */
int main(void)
{
int index,error;
unsigned int BufferTx[32];
unsigned int BufferRx([32];
DisplayInit();
ClearLCDframe();
Delay(10000);
DisplayHYcon();
Delay(10000);
SYS_DisableGIE(); /Ibefore execute Flash burn/read function, user have to do that SYS_DisableGIE();
for(index=0;index<32;index++)
{
BufferTx[index]=index; /Ito set BufferTx[0]=0x0....BufferTx[31]=0x1f

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

}

ROM_BurnPage(FLASH_KEY_A,0xF000,0x2000,BufferTx);
ReadPage(0xF000,BufferRx); //Read BufferRx to make sure BurnPage data

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

{

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

© 2016-2018 HYCON Technology Corp
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BufferRx[index]=0xFFFFFFEFF; /1o set BufferRx[0]=0xFFFFFFFE....BufferRx[31]=0xFFFFFFFF

}

ROM_BurnPage(FLASH_KEY_A,0xF000,0x2000,BufferTx);

ReadPage(0xF000,BufferRx); //[Read BufferRx to make sure BurnPage data

/Iverify the ROM_BurnPage function, if fail to show "1" on the LCD Display
for(index=0;index<32;index++)
{
if(BufferTx[index]!=BufferRx[index])
{
LCD_DATA_DISPLAY(1);
while(1);
}
}

error=DrvFlash_Burn_Word(0x8014,0x2000,0x12345678);
if(error==0) /Af Error=0, it means BurnWord success
ReadPage(0x8014,BufferRx);

error=DrvFlash_Burn_Word(0x8010,0x2000,0x12345678);
if(error==0) /hif Error=0, it means BurnWord success
ReadPage(0x8010,BufferRx);

error=DrvFlash_Burn_Word(0x8020,0x2000,0x12345678);
if(error==0) /hif Error=0, it means BurnWord success
ReadPage(0x8020,BufferRx);

while(1);

return 0;

}

f g
/* 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).

© 2016-2018 HYCON Technology Corp
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/* Arguments : None.
/* Return Value : None.
/* Remark

Jid

void HW2_ISR(void)
{

}
[

/* Function Name: HW4_ISR()

/* Description : PT3 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 HWS5_ISR(void)
{

}
/%

/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).

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

[
void HW7_ISR(void)
{

}
/*

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW8).
/* Arguments : None.

/* Return Value : None.

/* Remark

J%

void HW8_ISR(void)
{

}

/*
/* Function Name: HW9 _ISR()
/* Description : OPA interrupt Service Routine (HWO).

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

J¥
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/
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void HW9_ISR(void)
{

}
[

/* 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");
}
/%

/* End Of File
[

© 2016-2018 HYCON Technology Corp
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9. &fir IP(GPIO)

0.1. HpItE

HY16F3981_GPIO
9.2. Hapl=RH

(1) GPIO fs i HIFZ=.

Q2 wia(E GPIO MHEELEEL LCD 5% &,
Q)EFH—2 PT3.0,858; count+1, LCD #&77~ count E{H
(4)FH—2 PT3.5,854) count-1, LCD 8871~ count E{H

903. BEEME

o N GPIOHER

LCDRARERZTN /BGPIOHER
LR E TEIR

l

GPIO %5
1EERTE

'

LCD &7~
#20 Count

'

FRFGPIOHER
FIEPT3.05% T
HEPT3.5E T
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9.4. EEREA

/*>I<>k>':<>{<>k>{<>{<>’:¢>l<>l<>k>{<>l<>l<>l<>k>k>X<>I<>k>k>:<>X<>:<>k>)<>:<>X<>:<>I<>k>l<*****************>k>k>k>:<>k>k>k>)<>:<>X<>)<>I<>X<>I<>I<>k>l<*>}<>l<*>l<**>l<**>{<*
*
* 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 : HY16F3981_GPIO

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : if PT3.0 low to do count++, if PT3.5 low to do count--

* Created Date : 2018/3/9

* Created by : Robert.Wang
*

* Program Description:

[

/* Includes

/>k
#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "DrvGPIO.h"
#include "System.h"

/*

/¥ STRUCTURES

J%
volatile 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;

/>k

© 2016-2018 HYCON Technology Corp
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/* DEFINITIONS

1% */
#define KEY_PORT E_PT3

#define KEYINO BITO

#define KEYIN1 BIT5

& dl
J* Global CONSTANTS
& dl

PTINTSTATUS  PT3INTSTATUSbits;

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

void Delay(unsigned int num);

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

int main(void)

{
int count=0;
DisplayInit();
ClearLCDframe();
LCD_DATA_DISPLAY (count);

DrvGPIO_ClkGenerator(E_HS_CK,1);
DrvGPIO_Open(KEY_PORT,KEYINIIKEYINO,E_IO_INPUT);

DrvGPIO_Open(KEY_PORT,KEYINIIKEYINO,E_IO_PullHigh);
DrvGPIO_Open(KEY_PORT,KEYIN1IKEYINO,E_IO_IntEnable);
DrvGPIO_IntTrigger(KEY_PORT,KEYINIIKEYINO,E_N_Edge);

DrvGPIO_ClearIntFlag(KEY_PORT,KEYIN1IKEYINO);
PT3INTSTATUSDits._byte = 0;
SYS_EnableGIE(4,0x3FF);

while(1)
{
if(PT3INTSTATUSbits.b_PTINTOdone)
{
LCD_DATA_DISPLAY (count++);
PT3INTSTATUSbits.b_PTINTOdone=0;
}
if(PT3INTSTATUSbits.b_PTINT5done)
{
LCD_DATA_DISPLAY (count--);
PT3INTSTATUSbits.b_PTINTSdone=0;
}

}

[* */
/* Function Name: HWO0_ISR()
/* Description : [2C/UART/SPI interrupt Service Routine (HWO).

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

© 2016-2018 HYCON Technology Corp
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//Set 10 sampling clock input source is HS_CK
/lset PT3.0/PT3.5 INPUT
/lenable PT3.0/PT3.5 pull high R
/[PT3.0/PT3.5 interrupt enable
//PT3.0/PT3.5 interrupt trigger method is negative edge
/lclear PT3 interrupt flag

/[Enable GIE(Global Interrupt)

/1if PT3.0 low

[lif PT3.5 low

gl

#
dl
il
dl
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[* */

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)

{

1

[* */

/* Function Name: HW4_ISR() */
/* Description : PT3 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)

{ PT3INTSTATUSDits.b_PTINTOdone=1;

} if((PORT_IntFlag&KEYIN1)==KEYIN1)

{ PT3INTSTATUSDbits.b_PTINTS5done=1;

}
DrvGPIO_ClearIntFlag(KEY_PORT,KEYIN1IKEYINO);

}

/*
/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

J%

void HWS5_ISR(void)
{

/Iclear PT3.0/PT3.5 interrupt flag

*/
*/
¥/
%/
*/
*/
dl
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!
[

/* Function Name: HW7_ISR()

/* Description : UART?2 interrupt Service Routine (HW7).
/* Arguments : None.

/* Return Value : None.

/* Remark

¥

void HW7_ISR(void)
{

}

/*
/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HWS).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW8_ISR(void)
{

]
[

/* Function Name: HW9_ISR()

/* Description : OPA interrupt Service Routine (HW9).
/* Arguments : None.

/* Return Value : None.

/* Remark

[

void HW9_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");
]
J%

/* Software Delay Subroutines
J¥

void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
}
/ *

/* End Of File
[

© 2016-2018 HYCON Technology Corp
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10. JHEE TP(12 bit Resistance Ladder DAC)

10.1. A4

HY16F3981 DAC
10.2. EpIEREH

(1) 12 bit Resistance ladder DAC {# FHzR7EH

(2) F2=04e VDDA B EN{E, s%& VDDA /& 12 bit Resistance Ladder AV 1Ef, El%E B
VSS. TEBLEEE T, DAC Be#9 HHHY i =185 82 Ky VDDA

(3) DAC 1V HEE 0 P& BRI HHE] 4095 B, tTDAH IC Mz DAO &% DAC #iHHEEBR

10.3. EARMAE

ENFRA

At

RE

'

12 bit Resistance Ladder

AxX AE

l

DACE R fiH
e SR OPEFRIAZI40950

© 2016-2018 HYCON Technology Corp APD-HY16IDE023-V02_TC
www.hycontek.com page50


http://www.hycontek.com/

HY 16F3981 A

10.4. F2=(EREA

/k>{<k**k>{<***+*>{<+><+*k>{<+><>{<*k><+><>k*k><+><*k><>1<k****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 : HY16F3981_DAC

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3_DeviceV0.2 crtO.o for HY 16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : HY16F3981 12bit DAC output voltage from stage 0 to 4095

* Created Date : 2018/3/9

* Created by : Robert.Wang
*

* Program Description:

[* */
/* Includes */
f ¥

#include "Display.h"
#include "my define.h"
#include "HY 16F3981.h"
#include "DrvDAC.h"
#include "DrvPMU.h"

[* [

/* STRUCTURES */
[* [

[* */

/* DEFINITIONS */
[* */

[* */

/* Global CONSTANTS [
[* */

[* */

/* Function PROTOTYPES */
[ */

void Delay(unsigned int num);

/* */
/* Main Function */
© 2016-2018 HYCON Technology Corp APD-HY16IDE023-V02_TC
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/ *
int main(void)
{

unsigned char 1;

//Set Power system
DrvPMU_VDDA_LDO_Ctrl(E_LDO);
DrvPMU_VDDA_Voltage(E_VDDA?2 4);

/ISet DAC
DrvDAC_Open(E_DAC_PVDDA,E_DAC_NVSSA,0);
DrvDAC_DALH(1);
DrvDAC_EnableOutput();
DrvDAC_Enable();

while(1)
{
for(i=0;1<4096;1++)
{
DrvDAC_DABIT();

Delay(1000); /[Delay for reference
//User can use meter to check the pinl4(DAO) to pin2(VSS) to check the DAC output voltage

}
}

return 0;

}

[

*/

//LDO ON
/IVNDDA=2.4

HYGON

HYCON TECHNOLOGY

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

//Set DALH=1b
//Enable 12-bit resistance ladder DAC output
/[Enable 12-bit resistance ladder DAC function

*/

/* Function Name: HWO_ISR()

/* Description  : I2C/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)

{

1

[* */
/* Function Name: HW?2_ISR()

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

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */

void HW2_ISR(void)
{

© 2016-2018 HYCON Technology Corp
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]
[

/* Function Name: HW4_ISR()

/* Description : PT3 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: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).
/* Arguments : None.

/* Return Value : None.

/* Remark

/%
void HW7_ISR(void)
{

}
[

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW8).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW8_ISR(void)
{

}

J¥
/* Function Name: HW9_ISR()

/* Description : OPA interrupt Service Routine (HW9).
/* Arguments : None.

/* Return Value : None.

/* Remark

J%

void HW9_ISR(void)
{

}
[

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

© 2016-2018 HYCON Technology Corp
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/* 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");
}
J¥

/* End Of File
[

© 2016-2018 HYCON Technology Corp
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11. JHEE IP(OPA)

11.1. EpI4TE
HY16F3981 OPA
11.2. EPIEREH

(1) OPAMP feff i L% 5 J5 =4
(D) JELLEE B REFO=1.2V ¥R

)2 #EEHE REFO & OPAMP HY1FEl#, OPAMP HY &l E AIOS.

HYGON
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(4 OPAMP & {EELIE3 /], & REFO BEEA® AIOS, OPO Rlfiz PT3.7 &t High, & REFO
EEE/ NS AIOS, OPO HAIfT PT3.7 €t Low.

(5)E % OPAMP #E A il —2%, PT2.0 Bl ir €284 High or Low fI4REES (1

11.3. SRR
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11.4. B2=(EREA
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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 : HY16F3981_Style

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3_DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2
* MCU Device

* Description  : HY16F3981 OPA to do voltage compare, if REFO>AIOS, PT3.7=High, IF REFO<AIOS, PT3.7=Low

* Created Date : 2018/3/9

* Created by : Robert.Wang
*

* Program Description:

[

/* Includes
/*

#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "System.h"
#include "DrvPMU.h"
#include "DrvOP.h"
#include "DrvGPIO.h"

[
/* STRUCTURES

[

&

/* DEFINITIONS
[

&

/* Global CONSTANTS
/ *

unsigned char 1;

&
/* Function PROTOTYPES

/%

© 2016-2018 HYCON Technology Corp
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void Delay(unsigned int num);

[* */
/* Main Function
[* */
int main(void)
{
1=0;
DrvPMU_VDDA_LDO_Ctrl(E_LDO); //LDO ON
DrvPMU_VDDA_Voltage(E_VDDA2_4); //INDDA=2.4
DrvPMU_REFO_Enable(); //IREFO ON
DrvGPIO_Open(2,0x01,E_IO_OUTPUT); //PT2.0 Output

DrvOP_Open();
DrvOP_PInput(0x08);
DrvOP_NInput(0x02);
DrvOP_OPOoutEnable();
DrvOP_OPDEN(1);

DrvOP_Enablelnt();
SYS_EnableGIE(4,0x3FF);

while(1)
{

/1f REFO>AIOS, enter HW9_ISR()
}

//OPA positive reference input selection REFO
/IOPA negative reference input selection AIOS

*/

HYGON

HYCON TECHNOLOGY

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

/IOPDEN=1b

/[Enable GIE(Global Interrupt)

return 0;
}
[* */
/* Function Name: HWO_ISR()
/* Description : [2C/UART/SPI interrupt Service Routine (HWO). */
/* Arguments : None.
/* Return Value : None.
/* Remark
[* */
void HWO_ISR(void)
{
}
[* */

/* Function Name: HW1_ISR()
/* Description
/* Arguments : None.
/* Return Value : None.

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

/* Remark

[* */

void HW1_ISR(void)

{

1

[* */

/* Function Name: HW?2_ISR()

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

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

© 2016-2018 HYCON Technology Corp
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/* Remark
[*

void HW2_ISR(void)
{

}

/:k
/* Function Name: HW4_ISR()

/* Description : PT3 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 HWS5_ISR(void)
{

}
/*

/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).

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

[

void HW7_ISR(void)
{

}
[

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW®8).
/* Arguments : None.

/* Return Value : None.

/* Remark

[
void HW8_ISR(void)
{

}

/*
/* Function Name: HW9_ISR()
/* Description : OPA interrupt Service Routine (HWO).

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

J%

void HW9 _ISR(void)

{

© 2016-2018 HYCON Technology Corp
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if(DrvOP_ReadIntFlag())
{
if(i==ENABLE)
{
DrvGPIO_ClrPortBits(E_PT?2,0); //PT2.0 Output Low
i=DISABLE;
!
else
{
DrvGPIO_SetPortBits(E_PT2,0); /[PT2.0 Output High
i=ENABLE,;
!
DrvOP_ClearIntFlag(); /[Clear OPA interrupt flag
}
]
[* */
/* 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");
}
[* */
/* End Of File */
[* */
© 2016-2018 HYCON Technology Corp APD-HY16IDE023-V02_TC
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12. JAEE IP(ADC)

12.1. #EHI4HE

HY16F3981_ADC
12.2. EfEREH

(1)iE# ADC AHRBHRRE, ATLLEFR ADC i A BT ADC B H B fEes &kt

(QADC Wiiase B S, & ADC HYMELEIR & VDDA, 3%¢& ADC HYHUEAHZE OSR £ 32768,
ADC BRI = R 30Hz(sps), 328 ADC B Alis% B 5y AIO2-AIO3, 3% & ADC IS5
FREEE Fs VDDA ¥ VSS.

(3) ADC #W¥Rs% B 5eh%, FARL System GIE % {5 ADC HEr#4E. ADC OSR 3¢ & AR E ADC #E
H R ERYERE. A ADC HRETTUET ADC #riH By fres & R TE LCD b

12.3. EKABMAE

o ADCHhES

LCDEZADC S
M EERTE e
LCD 88 {EADC i E 558
TV ERIMAZIEE
ADCData ADCData
S EADCHHET
M
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12.4. 2=
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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 : HY16F3981_ADC

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : Showing high 16 bit ADCData on LCD display

* Created Date : 2018/3/9

* Created by : Robert.Wang
%

* Program Description:

Akl sekokolok ook seiolololokooRsoiololol ook sololololdolskesiololololololsieiolololololoRsoiololololoRsolololol ol skeioiololor |

[

/* Includes

J%
#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "System.h"
#include "DrvADC.h"
#include "DrvPMU.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;
B
} MCUSTATUS;

© 2016-2018 HYCON Technology Corp
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e #
/* DEFINITIONS
e ¥

/Hdefine HAO_2MHZ
#define HAO_4MHZ
[f#define HAO_10MHZ
/[H#define HAO_16MHZ
/Hdefine ADC_Chopper

[* */
/* Global CONSTANTS

[* */
MCUSTATUS MCUSTATUSbits;

int ADCData;

int ADCData_Array[2];
int ADCData_Chopper;
char 1;
[* */
/* Function PROTOTYPES
[* */
void Delay(unsigned int num);
void InitalADC(void);
[* */
/* Main Function
[* */
int main(void)
{
Inital ADC();
DisplayInit();
ClearLCDframe();
Delay(10000);
DisplayHYcon();
Delay(10000);
SYS_EnableGIE(4,0x3FF);

//Enable GIE(Global Interrupt)
MCUSTATUSDbits._byte = 0;

while(1)
{

#if defined(ADC_Chopper)
for(i=0;i<=1;i++)
{
switch (1)
{
case O:
whileMMCUSTATUSbits.b_ADCdone==0);
MCUSTATUSDits.b_ADCdone=0;
DrvADC_SetADClInputChannel(ADC_Input_ AIO2,ADC_Input_AIO3);
DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);
MCUSTATUSDits.b_ADCdone=0;
whileMMCUSTATUSDits.b_ ADCdone==0);
ADCData_Array[0]J=ADCData>>16;
MCUSTATUSbits.b_ ADCdone=0;
break;

case 1:
DrvADC_SetADClInputChannel(ADC_Input_ AIO3,ADC_Input_AIO2);

© 2016-2018 HYCON Technology Corp
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DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);
MCUSTATUSDits.b_ADCdone=0;
while(MCUSTATUSDbits.b_ ADCdone==0);
ADCData_Array[1]=ADCData>>16;
ADCData_Chopper=(ADCData_Array[0]-ADCData_Array[1])>>1;
LCD_DATA_DISPLAY(ADCData_Chopper);
MCUSTATUSDits.b_ ADCdone=0;
break;

}

]
#else  //NO ADC_Chopper mode

if(MCUSTATUSbits.b_ADCdone)
{

LCD_DATA_DISPLAY(ADCData>>16);  //16bits give up.
MCUSTATUSDits.b_ADCdone=0;
}
#endif
}
return 0;
}
[* */

/* Function Name: HWO_ISR()

/* Description : [2C/UART/SPI interrupt Service Routine (HWO).
/* Arguments : None.

/* Return Value : None.

/* Remark :

¥ */
void HWO_ISR(void)

{

}

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

/* Description
/* 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)
{
if(DrvADC_ReadIntFlag())
{

//[Read ADC Flag

ADCData=DrvADC_GetConversionData();
MCUSTATUSDits.b_ ADCdone=1;

}

© 2016-2018 HYCON Technology Corp
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: WDT & RTC & Timer A/B/C interrupt Service Routine (HW1).
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]
[

/* Function Name: HW4_ISR()

/* Description : PT3 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: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).
/* Arguments : None.

/* Return Value : None.

/* Remark

J%
void HW7_ISR(void)
{

}
/%

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW8).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW8_ISR(void)
{

}

¥
/* Function Name: HW9_ISR()

/* Description : OPA interrupt Service Routine (HW9).
/* Arguments : None.

/* Return Value : None.

/* Remark

J%

void HW9 _ISR(void)
{

}
[k

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

© 2016-2018 HYCON Technology Corp
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/* Arguments : None.
/* Return Value : None.
/* Remark

Jid
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HYCON TECHNOLOGY

*/
*
*/
*

void tlb_exception_handler()

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

}

[

#

/* Function Name: InitalADC()

/* Description : ADC Initialization Subroutines.

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

Jid

il
|
i
dl
dl
dl

void InitalADC(void)
{
//Set ADC Clock
#f defined HAO_2MHZ)

DrvCLOCK_EnableHighOSC(E_INTERNAL,10);

DrvCLOCK_SelecttHOSC(0);
DrvADC_ClkEnable(2);
#endif
#if definedHAO_4MHZ)

DrvCLOCK_EnableHighOSC(E_INTERNAL,10);

DrvCLOCK_SelectlHOSC(1);
DrvADC_ClkEnable(2);
#endif
#if defined(HAO_10MHZ)

DrvCLOCK_EnableHighOSC(E_INTERNAL,10);

DrvCLOCK_SelectIHOSC(2);
DrvADC_ClkEnable(3);
#endif
#if defined( HAO_16MHZ)

DrvCLOCK_EnableHighOSC(E_INTERNAL,10);

DrvCLOCK_SelectIHOSC(3);
DrvADC_ClkEnable(4);
#endif

//Set VDDA voltage
DrvPMU_VDDA_LDO_Ctrl(E_LDO);
DrvPMU_VDDA_Voltage(E_ VDDA?2 4);
DrvPMU_BandgapEnable();

#if defined(HAO_2MHZ)
Delay(0x18000);

#endif

#if defined HAO_4MHZ)
Delay(0x30000);

#endif

#f defined HAO_10MHZ)
Delay(0x60000);

#endif

#if defined(HAO_16MHZ)
Delay(0xC0000);

#endif
DrvPMU_AnalogGround(ENABLE);

© 2016-2018 HYCON Technology Corp
www.hycontek.com

//Select HSRC

/ISelect internal 2MHZ=HS_CK
//Setting ADC CLOCK ADCK=HS_CK/4

//Select HSRC

//Select internal 4MHZ=HS_CK
//Setting ADC CLOCK ADCK=HS_CK/4

//Select HSRC

/Select internal 10MHZ=HS_CK
//Setting ADC CLOCK ADCK=HS_CK/8

//Select HSRC

//Select internal 16MHZ=HS_CK
/ISetting ADC CLOCK ADCK=HS_CK/16

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

DrvADC_SetADClInputChannel(ADC_Input_ AIO2,ADC_Input_AIO3); //Set the ADC positive/negative input voltage source.
//ADC signal input (positive and negative) short(VISHR) control.
//Set the ADC reference input (positive and negative) short(VRSHR) control.

DrvADC_InputSwitch(OPEN);
DrvADC_RefInputShort(OPEN);
DrvADC_ADGain(0);
DrvADC_DCoffset(0);
DrvADC_RefVoltage(0,0);
DrvADC_FullRefRange(1);

DrvADC_OSR(0);
/ISet ADC interrupt

DrvADC_Enablelnt();
DrvADC_Enable();

/IADC Gain=1
//DC offset input voltage selection (VREF=REFP-REFN)
//Set the ADC reference voltage. VDDA-VSSA
//Set the ADC full reference range select.
//0: Full reference range input
//1: 1/2 reference range input
/10 : OSR=32768

/[Enable comb filter

DrvADC_CombFilter(ENABLE);
]
[* */
/* Software Delay Subroutines
[* */
void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
]
/* */
/* End Of File
[* */
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13. JEE IP(ADC_IA)

13.1. #EpIarE

HY16F3981_ADC_IA
13.2. #apiEREA

(1)iE# ADC BRG] IA FERICN 2RI E, 7] LR ADC # A TEHMEL ADC i HE{Fes &
(2)ADC Eidpigh A ERPURSIIERBEE S, & ADC EEEER A VDDA, & ADC #Y
HUEEAER OSR £ 32768, ADC &l HAE B 30Hz(sps), %8 [A HYlE A% & A AIO0-AIOL,
2 ADC M2 EE R E B VDDA ¥f VSS.

(3) ADC HiRiTak IA RISV E 5%, FrEY System GIE 45 ADC Hrfrag4E. ADC
OSR ==& a5 ADC #EH By, #E A ADC FEIENY ADC fiiH 2 7 s B RHE R TE
LCD L.

(HFE=FBERL REFO TR E i BIAS %8B, REFO BEEA & 1.2V, WfEE%E  REFO Bl A0
FER&. ANERE AGRIEE] AIO0-AIOL HY 1A fHEHyESAl.

TA B & i A EFEEE +/- 1080mV

13.3. BREBRIE

o ADCHkR

LCDEEADCEHIA =22 i
IRIEERE e
e 1BADC i HE 523
LCD B BRBAZIBH
ADCData ADCData

* s
Z1FADCHIE FEN
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/*>I<>k>':<*****************>k>:<>X<>:<>k>)<>:<>l<>:<>l<>k>l<*>k>l<**>{<>k>l<>{<>k>{<>l<>l<>k>k>l<>l<>k>k>k>:<>X<>k>k>)<>:<>X<>)<>I<>X<>I<>I<>k>l<*>}<>l<*>l<**>I<>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 : HY16F3981_ADC_IA

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY 16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : Showing high 16 bit ADCData on LCD display

* Created Date : 2018/3/9

* Created by  : Robert.Wang
%

* Program Description:

[

/* Includes

J%
#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "System.h"
#include "DrvADC.h"
#include "DrvPMU.h"
#include "DrvIA.h"

[
/* STRUCTURES

Jid
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;
B
} MCUSTATUS;

© 2016-2018 HYCON Technology Corp
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/% */
/* DEFINITIONS *
& o

[f#define HAO_2MHZ

#define HAO_4MHZ

/Hdefine HAO_10MHZ
/Hdefine HAO_16MHZ
#define SW_IA_ADC_Chopper

[* */

/* Global CONSTANTS */
[* */

MCUSTATUS MCUSTATUSbits;

int ADCData;

int ADCData_Array[2];
int ADCData_Chopper;
char 1;
[* */
/* Function PROTOTYPES */
[* */
void Delay(unsigned int num);
void InitalADC(void);
[* */
/* Main Function */
[* */
int main(void)
{
Inital ADC();
DisplayInit();
ClearLCDframe();
Delay(10000);
DisplayHYcon();
Delay(10000);
SYS_EnableGIE(4,0x3FF); //Enable GIE(Global Interrupt)

MCUSTATUSDbits._byte = 0;

while(1)
{
#if defined(SW_IA_ADC_Chopper)
for(i=0;1<=1;1++)
{
switch (1)
{
case 0:
while(MCUSTATUSDbits.b_ ADCdone==0);
MCUSTATUSbits.b_ADCdone=0;
DrvADC_SetADClInputChannelJA_Input_AIOO0,IA_Input_AIO1);
DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);
MCUSTATUSbits.b_ADCdone=0;
whileMCUSTATUSDbits.b_ADCdone==0);
ADCData_Array[0]=ADCData>>16;
MCUSTATUSbits.b_ ADCdone=0;
break;

case 1:
DrvADC_SetADClInputChannel(IA Input_ AIO1,IA Input_AIOO0);
DrvADC_CombFilter(DISABLE);
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DrvADC_CombFilter(ENABLE);
MCUSTATUSDits.b_ADCdone=0;
whileMCUSTATUSDits.b_ADCdone==0);
ADCData_Array[1]=ADCData>>16;
ADCData_Chopper=(ADCData_Array[0]-ADCData_Array[1])>>1;
LCD_DATA_DISPLAY(ADCData_Chopper);

MCUSTATUSDbits.b_ADCdone=0;
break;
}

}
#else  //HW IA_ADC_Chopper mode

if(MCUSTATUSbits.b_ADCdone)
{

LCD_DATA_DISPLAY(ADCData>>16);  //16bits give up.
MCUSTATUSDbits.b_ADCdone=0;
}
#endif
}
return 0;
}
[* */

/* Function Name: HWO0_ISR()
/* Description
/* Arguments : None.
/* Return Value : None.

: I2C/UARTY/SPI interrupt Service Routine (HWO).

/* Remark

[* */
void HWO_ISR(void)

{

}

[* */

/* Function Name: HW1_ISR()
/* Description
/* Arguments : None.
/* Return Value : None.
/* Remark

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

/*
void HW1_ISR(void)
{

}
[

)/

*/

/* Function Name: HW?2_ISR()
/* Description
/* Arguments : None.
/* Return Value : None.
/* Remark

J¥

: ADC interrupt Service Routine (HW2).

*/

void HW?2_ISR(void)

{
if(DrvADC_ReadIntFlag())
{

ADCData=DrvADC_GetConversionData();

MCUSTATUSDits.b_ADCdone=1;
}

!
[

//[Read ADC Flag

*/

© 2016-2018 HYCON Technology Corp
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/* Function Name: HW4_ISR()

/* Description : PT3 interrupt Service Routine (HW4).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW4_ISR(void)
{

}
/*

/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

[

void HW5_ISR(void)
{

}
[

/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW7_ISR(void)
{

}
/*

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW8).
/* Arguments : None.

/* Return Value : None.

/* Remark

J%
void HW8_ISR(void)
{

}

/*
/* Function Name: HW9 _ISR()

/* Description : OPA interrupt Service Routine (HWO).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW9_ISR(void)
{

1
[

/* Function Name: tlb_exception_handler()

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

/* Return Value : None.

© 2016-2018 HYCON Technology Corp
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#

#
#
*/

#
#

/
*/

#
dl

*/
*/

#

J
J
J

*/

#
#
#

*/
*/
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/* Remark
[*

J
J

void tlb_exception_handler()
{
asm("nop");
asm("nop");

}

/Iprocedure define by customer.

/>k

*/

/* Function Name: InitalADC()

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

/* Return Value : None.

/* Remark

/>k

*/
%
/
/
*/
*/

void InitalADC(void)

{
/ISet ADC Clock

#if defined(HAO_2MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(0);
DrvADC_ClkEnable(2);

#endif

#if defined HAO_4MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(1);
DrvADC_CIlkEnable(2);

#endif

#if defined HAO_10MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(2);
DrvADC_ClkEnable(3);

#endif

#f defined HAO_16MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(3);
DrvADC_ClkEnable(4);

#endif

//Set VDDA voltage
DrvPMU_VDDA_LDO_Ctrl(E_LDO);
DrvPMU_VDDA_Voltage(E_VDDA2_4);
DrvPMU_BandgapEnable();
DrvPMU_REFO_Enable();
Delay(0x1000);
DrvPMU_AnalogGround(ENABLE);

/ISet TA

DrvIA_SetIAInputChannel(IA_Input_AIOO,IA_Input_AIO1);
/A Gain=4

DrvIA_TAGain(IA_IAGain_4);
#if defined(SW_IA_ADC_Chopper)
DrvIA_TACHMIA_TACHM_NoChopper);
#else  //HW IA_ADC_Chopper mode
DrvIA_TACHM(IA_IACHM_Both);
#endif
DrvIA_TAIS(0);
DrvIA_ENIA(0);

//Select HSRC
//Select internal 2MHZ=HS_CK
//Setting ADC CLOCK ADCK=HS_CK/4

//Select HSRC
//Select internal 4AMHZ=HS_CK
/ISetting ADC CLOCK ADCK=HS_CK/4

//Select HSRC
//Select internal 10MHZ=HS_CK
//Setting ADC CLOCK ADCK=HS_CK/8

//Select HSRC
//Select internal 16MHZ=HS_CK
/ISetting ADC CLOCK ADCK=HS_CK/16

//ADC analog ground source selection.
/1 : Enable buffer and use internal source(need to work with ADC)

/IADC positive=AIO0, negative=AIO1

//TA Chopper Off

/MTA Chopper On

//Input control=open

//Disable TA

© 2016-2018 HYCON Technology Corp
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DrvIA_ENIA(1);

//Set ADC input pin

DrvADC_SetADClInputChannel(OP_OP,OP_ON);

DrvADC_InputSwitch(OPEN);
DrvADC_RefInputShort(OPEN);
DrvADC_ADGain(0);
DrvADC_DCoffset(0);
DrvADC_RefVoltage(0,0);
DrvADC_FullRefRange(1);

DrvADC_OSR(0);
/ISet ADC interrupt

DrvADC_Enablelnt();
DrvADC_Enable();

/[Enable TA

//Set the ADC positive/negative input voltage source.

HYGON

HYCON TECHNOLOGY

//ADC signal input (positive and negative) short(VISHR) control.
//Set the ADC reference input (positive and negative) short(VRSHR) control.

/IADC Gain=1
//DC offset input voltage selection (VREF=REFP-REFN)
//Set the ADC reference voltage. VDDA-VSSA
//Set the ADC full reference range select.
//0: Full reference range input
/1: 1/2 reference range input
/10 : OSR=32768

/[Enable comb filter

DrvADC_CombFilter(ENABLE);
]
[* */
/* Software Delay Subroutines
[* */
void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
]
[* */
/* End Of File
[* */
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14. ZHEE IP(LCD)

14.1. FEHI4HE

HY16F3981 LCD
14.2. #EFIEREH

(DLCD {77 =ERA

(Q)BARL LCD 2% E VLCD R K Duty

Q)iEFER 47 1/0 5% 3E £ LCD Mode

(A~ LCD ik L&~ HYCON T4

(5)HYCON #ini&, ghitat 0 12184 L8, %= 50000

14.3. EKARMAE

E\FEE

LCD

AxX AE

l

LCD g8~
HYCON

@%&lmﬁéoﬁﬂﬁtﬁD

i HEEELCD
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/*>I<>k>':<>{<>k>l<>{<>’:<>l<>l<>k>{<>l<>l<>l<>k>k>X<>I<>k>k>:<>X<>:<>k>)<>:<>X<>I<>I<>k>l<*****************>k>k>k>:<>k>}<>k>}<>:<>X<*>I<>X<>I<>I<>k>l<*>}<>l<*>l<>{<*>{<**>{<*
*
* 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 : HY16F3981_LCD

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : HY16F3981 to do m++, and then LCD_DATA_DISPLAY (m)

* Created Date : 2018/3/9

* Created by : Robert.Wang
*

* Program Description:

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

#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"

s l
/* STRUCTURES #
& dl

& )

/* DEFINITIONS i
& dl

s dl

/* Global CONSTANTS dl
& dl

unsigned int m;

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

void Delay(unsigned int num);
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[* */
/* Main Function

[* */
int main(void)

{

DisplayInit();
ClearLCDframe();
DisplayHYcon();
Delay(500000);
for(m=0;m<50000;m-++)
{
LCD_DATA_DISPLAY(m);
Delay(65535);
}
return 0;

}

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

/* Description : I2C/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)

{

1

[* */
/* Function Name: HW?2_ISR()

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

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */
void HW2_ISR(void)

{

]

[* */
/* Function Name: HW4_ISR()

/* Description : PT3 interrupt Service Routine (HW4).

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */

void HW4_ISR(void)
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{

!
[

/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

/*

void HW5_ISR(void)
{

}
/*

/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).

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

[*
void HW7_ISR(void)
{

}
[

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW8).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW8_ISR(void)
{

}

/*
/* Function Name: HW9_ISR()

/* Description : OPA interrupt Service Routine (HW9).
/* Arguments : None.

/* Return Value : None.

/* Remark

/>k

void HW9 _ISR(void)
{

}
[

/* 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");

1
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/>k

/* Software Delay Subroutines

[*
void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
}

[
/* End Of File
[
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15. R IP(SPD)

15.1. #EEpIatE

HY16F3981_SPI
15.2. #EBIERA

(1) HY16F3981 TAEAE=4%=X SPI Master 2¥} SPI Flash 25X40(Winbond )% A il 58 HY 122 i & 5]
IR By SPI Master £ = &R = BT LA CS(Chip Select) 75 2 A GPIO 2R ffidZe] > 5% & PT2.0=CS ThaE
FE5ERY SPI ATA EHIRIM T wia b2 1% - BImTBEA#ETT SPL fZEHIEhE

Q) FBERE—ELHIER By, SPI Flash Manufacturer and Device Identification 58 HURESE, 4158 IEHE, B2 8
Flash_ID €55 A 0xEF12

(3) 1R AR fy, FERETFEE Stringl B A BLRERERES NG, SR A BLREH A S E,
LCD g&#UR 0, WHRAHHE], LCD &8 1

(3) 12 =R fy, AEPETEE String2 B9 A BLERERES MG, SR A BLREH A S E,
LCD &0~ 0, WHRAHHE, LCD &R 123

15.3. ZEHE
SPI Flash HY16F3981
W25X40
cs CS =PT2.0
CK é% CK =PT2.1
MISO MISO = PT2.2
MOsI MOSI = PT2.3
GND [[— ] ceND
SPI Slave SPI Master
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15.4. BREBRE
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15.5. 215
SREH ;- fFH{ERE E mainc RN B,

/*>I<>k>':<>{<>k>{<>{<>’:¢>l<>l<>k>{<>l<>l<>l<>k>k>X<>I<>k>k>:<>X<>:<>k>)<>:<>X<>:<>I<>k>l<*****************>k>k>k>:<>k>k>k>)<>:<>X<>)<>I<>X<>I<>I<>k>l<*>}<>l<*>l<**>l<**>{<*
*
* 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 : HY16F3981_SPI

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332

* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : HY16F3981 use SPI interface to communicate with SPI Flash(W25X40)
* Created Date : 2018/3/9

* Created by : Robert.Wang
*

* Program Description:

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

#include "DrvREG32.h"
#include "SpecialMacro.h"
#include "stdint.h"
#include "HY16F3981.h"
#include "Display.h"
#include "System.h"
#include "DrvGPIO.h"
#include "my define.h"
#include "SPI_Flash.h"

s dl
/* STRUCTURES #
& dl

s dl

* DEFINITIONS i
& dl

#define FlashAddress 0x000000

e #
J* Global CONSTANTS #
e #

unsigned char Flash. Write Buffer[256];
unsigned char Flash_Read_Buffer[256];
unsigned short Flash_ID;
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/ *
/* Function PROTOTYPES
[*

void Delay(unsigned int num);

/ %
/* Main Function
¥

int main(void)

{

const unsigned char String1[]={

*/

¥

*/

*/

HYGON
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dl

*/

"Hycon Technology was established in July, 2007 in Taipei, Taiwan. We dedicate ourselves to develop high precision and low drift analog

signal related processing 1Cs." };
const unsigned char String2[]={

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

unsigned short index_d,Size;

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

Flash_ID=SpiFlash_ReadMidDid();

/[Testl : 16F3981 write String] to Flash, and Read out
Size=sizeof(String1);

SpiFlash_ChipErase();

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]=String1[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]!=String1[index_d])
{
LCD_DATA_DISPLAY(1);
while(1);
}
else
LCD_DATA_DISPLAY(0);
}

/[Test2 : 16F3981 write String? to Flash, and Read out
Size=sizeof(String2);

SpiFlash_SectorErase(0x00);

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

© 2016-2018 HYCON Technology Corp
www.hycontek.com

/1f correct, Flash_ID=0xEF12

/[Erase DATA

/[Read DATA

/[Write DATA

/[Read DATA

//1f error, LCD Display "1"

//1f correct, LCD Display "0"

/[Erase DATA

//[Read DATA
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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]!=String2[index_d])
{
LCD_DATA_DISPLAY(1);
while(1);
}
else
LCD_DATA_DISPLAY(123);
}

while(1);
return 0;

}

/ %
/* Function Name: HWO_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

J¥

void HW1_ISR(void)
{

}
/*

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

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

J%

void HW?2_ISR(void)

{

© 2016-2018 HYCON Technology Corp
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*/

*/

*/

*/

#

/[Write DATA

HYGON
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/[Read DATA

//1f error, LCD Display "1"

/Mf correct, LCD Display "123"

#
ol
*/
*/
/
5
:{</
il
*/
ol
#
*/
*/
*/
*/
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!
[

/* Function Name: HW4_ISR()

/* Description : PT3 interrupt Service Routine (HW4).
/* Arguments : None.

/* Return Value : None.

/* Remark

¥

void HW4_ISR(void)
{

}

/*
/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

/*

void HW5_ISR(void)
{

]
[

/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).
/* Arguments : None.

/* Return Value : None.

/* Remark

[

void HW7_ISR(void)
{

}
[

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW®8).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW8_ISR(void)
{

}
/*

/* Function Name: HW9_ISR()

/* Description : OPA interrupt Service Routine (HWO).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*
void HW9_ISR(void)
{

}
/%

/* Function Name: tlb_exception_handler()

© 2016-2018 HYCON Technology Corp
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*/
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#

*/

*/

*/

*/

*/

*/
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5/
ol
*/
ol
ol
::</
)
*/
J
*/
5/
*/
*/
J
/
*/
*/
gl
*/
/
#
*/
*/
*/
gl

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

/* Return Value : None.

/* Remark

Jid

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

[

© 2016-2018 HYCON Technology Corp
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16. &N IP(UART)

16.1. HEHI4HE

HY16F3981 UART
16.2. EfIEREH

(DHY16F3981 {5 FH UART {5 TX Bl RX (S izt

(O)F2FBABE O] LA i/ define PORTY 2 i54% UART Port /&2 T/EAE PT2 port B PT9 port. 4l
572 Port2 Al TX=PT2.0, RX=PT2.1. #15SE Port9 HIl TX=PT9.4, RX=PT9.5.

(3)F2 2t BEE F] 3B #define HAO_2MHZ/ HAO_4MHZ/ HAO_10MHZ/ HAO_16MHZ A1 & F
TSR

WFEAFAEETT, UART & —H AT ABCDEF , HELE] abcedl F&, A gttiH
£ abcedf’ WH TXAFIEMEZE BUEIAZEFH abcedf , RIEHBHMRZL ABCDEF F&.

16.3. EKABMAE

UARTHRER
BIFERN

ESRANEE]

UART ARt

Wﬁ‘f”m eI

UART TX

BRI EREEN
i UARTEH

UART RXEH&?EUEQ
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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 : HY16F3981_UART

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332

* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : using #define HAO_2MHZ/ HAO_4MHZ/ HAO_10MHZ/ HAO_16MHZ to select HAO frequency.

* UART TX continue transmit ‘ABCEDF  until RX receiving = abcedf  to stop transmit. If RX receiving not equal to’

UART TX start to transmit ‘ABCEDF
ES
* Created Date : 2018/3/9
* Created by : Robert.Wang
%

* Program Description:

******************************************************************************/
[* */
/* Includes */
[* */
#include "DrvCLOCK.h"
#include "my define.h"
#include "HY16F3981.h"
#include "DrvUART.h"
#include "DrvGPIO.h"
#include "System.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;
B

abcedf”
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} MCUSTATUS;

[

/* DEFINITIONS
[

[f#define PORT9
#define HSRC  //Internal HAO
/H#define HSXT  //External 4MHz

#define HAO_2MHZ
/[#define HAO_4MHZ
/H#define HAO_10MHZ
/Hdefine HAO_16MHZ

#if defined(PORT9)

#define UART_PORT E_PT9
#define UART_TXD BIT4
#define UART_RXD BITS
#else
#define
#define
#define
#endif

UART_PORT E_PT2
UART_TXD BITO
UART_RXD BIT1

#define
#define

Uart_RX_BufferSize 6
Uart_TX_BufferSize 8

[

/* Global CONSTANTS
[k

¥

*/

*/

#

unsigned char UartRxBuffer[Uart. RX_BufferSize]={0},UartTxBuffer[Uart TX_ BufferSize]={0};
unsigned char UartTxIndex,UartTxLength, UartRxIndex,UartRxLength;

MCUSTATUS MCUSTATUSDbits;

unsigned char UartRxBuffer Command[Uart_ RX_BufferSize]=

{

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

IR

J%
/* Function PROTOTYPES
J¥

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

void InitalClock(void);

/*

/* Main Function

/>k
int main(void)
{
unsigned char Stop_To_Send_UART=DISABLE;
InitalClock();
InitalUart();
MCUSTATUSDbits._byte = 0;
MCUSTATUSDits.b_UART_TxDone=ENABLE;
SYS_EnableGIE(4,0x3FF); //Enable GIE(Global Interrupt)

UartTxIndex=0;
UartRxIndex=0;

© 2016-2018 HYCON Technology Corp
www.hycontek.com

#

*/

*/

*/

HYGON

HYCON TECHNOLOGY

*

gl

*/

#

APD-HY16IDE023-V02_TC
page88


http://www.hycontek.com/

HY16F3981 A
while(1)
{

ITUART RX
if(MCUSTATUSbits.b_UART_RxDone==ENABLE)
{

if(
(UartRxBuffer[S]==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])
)

/Af UART receive == 0x61(a)0x62(b)0x63(c)0x64(d)0x65(e)0x66(f)
/Isend 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[UartTxLength];
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('MCUSTATUSbits.b_UART_TxDone); /If MCUSTATUSbits.b_UART_TxDone=DISABLE, stop at here

}
else
{
/hif 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
MCUSTATUSbits.b_UART_RxDone=DISABLE;
}

//UART TX
if(MCUSTATUSbits.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;
UartTxIndex=0;
DrvUART _EnableInt(ENABLE,ENABLE); /[Enable UART Tx Interrupt;Enable UART Rx Interrupt
while(IMCUSTATUSDbits.b_ UART_TxDone); /If MCUSTATUSDbits.b_ UART TxDone=DISABLE, stop at here

}

© 2016-2018 HYCON Technology Corp APD-HY16IDE023-V02_TC
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[* */
/* Function Name: HWO_ISR()
/* Description : I2C/UART/SPI interrupt Service Routine (HWO). */
/* Arguments : None.
/* Return Value : None.
/* Remark :
[* */
void HWO_ISR(void)
{
if(DrvUART_GetRxFlag())
{
UartRxBuffer[UartRxIndex]=DrvUART_Read();
UartRxIndex++;
if(UartRxIndex>=Uart_RX_BufferSize)
{
UartRxIndex=0;
MCUSTATUSDits.b_UART_RxDone=ENABLE;
}
DrvUART_ClIrRxFlag();

}

if(DrvUART_GetTxFlag())
{
if(MCUSTATUSDbits.b_UART_TxDone==DISABLE)
{
DrvUART_Write(UartTxBuffer[UartTxIndex++]);
DrvUART_CIrTxFlag();
if(UartTxIndex>=UartTxLength)
{
DrvUART_EnableInt(ENABLE,ENABLE);
MCUSTATUSDbits.b_UART_TxDone=ENABLE;
UartTxIndex=0;
}
}
if(IMCUSTATUSDbits.b_UART_TxDone==ENABLE)
{
DrvUART_EnableInt(DISABLE,ENABLE);
DrvUART_CIrTxFlag();
}
}

]

[* */

/* 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)

{

1

[* */

/* Function Name: HW?2_ISR()

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

/* Return Value : None.

/* Remark

© 2016-2018 HYCON Technology Corp
www.hycontek.com
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J
J
i

//ENABLE UART Tx Interrupt, ENABLE UART Rx Interrupt

//DISABLE UART Tx Interrupt, ENABLE UART Rx Interrupt

¥/
*/

/
)/

*
dl
dl
gl
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/>k

void HW2_ISR(void)
{

}
/*

/* Function Name: HW4_ISR()

/* Description : PT3 interrupt Service Routine (HW4).
/* Arguments : None.

/* Return Value : None.

/* Remark

J%

void HW4_ISR(void)
{

}
[

/* Function Name: HW5_ISR()

/* Description  : PT2 interrupt Service Routine (HWS5).
/* Arguments : None.

/* Return Value : None.

/* Remark

[
void HW5_ISR(void)
{

}

J¥
/* Function Name: HW7_ISR()

/* Description : UART? interrupt Service Routine (HW7).

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

J%

void HW7_ISR(void)
{

}

J%
/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW8).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW8_ISR(void)
{

!
[

/* Function Name: HW9_ISR()
/* Description : OPA interrupt Service Routine (HW9).

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

/*

void HW9_ISR(void)

{

© 2016-2018 HYCON Technology Corp
www.hycontek.com

*/

ol

¥

*/

*/

*/

#

#

%/

*/

dl

dl

J

#

!

#
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#
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J
J
J

dl

#
¥
¥
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]
[
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*/

/* Function Name: tlb_exception_handler()

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

/* Return Value : None.

/* Remark

[

i
dl
dl
dl
dl
dl

void tIb_exception_handler()
{

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

}

/>k

*/

/* Function Name: InitalClock()

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

/* Return Value : None.

/* Remark

/>k

5
J
/
*/
*/
*/

void InitalClock(void)
{

#if defined(HSRC)
#if defined(HAO_2MHZ)
/[Clock INIT 2MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelecttHOSC(0);
DrvCLOCK_SelectMCUClock(0,0);
DrvCLOCK_CalibrateHAO(0);
#endif
#if defined(HAO_4MHZ)
//Clock INIT 4MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(1);
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(Q2);
#endif
#if defined(HAO_16MHZ)
//Clock INIT 16MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(3);
DrvCLOCK_SelectMCUClock(0,0);
DrvCLOCK_CalibrateHAOQ3);
#endif

#endif

#if defined(HSXT)

DrvCLOCK_EnableHighOSC (E_EXTERNAL,50);
#endif
}

© 2016-2018 HYCON Technology Corp
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/Select HSRC
/[Select internal 2MHZ
/ICPU CLOCK IS 'hs_ck/1"
/[Calibration 1.843MHz

/Select HSRC
//Select internal 4MHZ
//ICPU CLOCK IS 'hs_ck/1"
/[Calibration 4.147MHz

/ISelect HSRC
/ISelect internal 10MHZ
//ICPU CLOCK IS 'hs_ck/I"
/[Calibration 9.216MHz

/Select HSRC
/ISelect internal 16MHZ
//ICPU CLOCK IS 'hs_ck/1"
//Calibration 15.667MHz
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[* */
/* Function Name: InitalUart()

/* Description : UART Initial Subroutines.

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */
void InitalUart(void)

{

#if defined(HSRC)
DrvUART_ClkEnable(1,0);
#if defined(PORT9)

#if defined(HAO_2MHZ)

//Choose the internal HAO as clock source

HYGON

HYCON TECHNOLOGY

%/
#
*/
*/
*/

DrvUART_Open(1843,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,7);

#endif
#if defined(HAO_4MHZ)

DrvUART_Open(4147,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,7);

#endif
#if defined(HAO_10MHZ)

DrvUART_Open(9216,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,7);

#endif
#if defined(HAO_16MHZ)

DrvUART_Open(15667,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8 DRVUART_STOPBITS_1,7);

#endif
#else //PORT2
#if defined(HAO_2MHZ)

DrvUART_Open(1843,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,2);

#endif
#if defined(HAO_4MHZ)

DrvUART_Open(4147,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8, DRVUART_STOPBITS_1,2);

#endif
#if defined(HAO_10MHZ)

DrvUART_Open(9216,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,2);

#endif
#if defined(HAO_16MHZ)

DrvUART_Open(15667,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8, DRVUART_STOPBITS_1,2);

#endif
#endif
#endif

/11843 : oscillator frequency 2MHz Unit After Calibration HAO = 1843kHz
/14147 - oscillator frequency 4MHz Unit After Calibration HAO = 4147kHz
/19216 : oscillator frequency 10MHz Unit After Calibration HAO = 9216kHz
/115667 : oscillator frequency 16MHz Unit After Calibration HAO = 15667kHz

//None parity

/18 data bits.

/[T Port 9.4 =TX, Port 9.5 =RX
/12 : Port 2.0 =TX, Port 2.1 =RX

#if defined(HSXT)
DrvUART_ClkEnable(0,0);

/[Choose the external 4MHz OSC as clock source

DrvUART_Open(4000,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8 DRVUART_STOPBITS_1,2);

#endif

#if defined(PORT9)

DrvGPIO_LCDIOOpen(UART_PORT, UART_TXD, E_IO_OUTPUT);
DrvGPIO_LCDIOOpen(UART_PORT, UART_RXD, E_IO_INPUT);

© 2016-2018 HYCON Technology Corp
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felse

DrvGPIO_Open(UART_PORT,UART_TXD,E_IO_OUTPUT);

DrvGPIO_Open(UART_PORT,UART_RXD,E_IO_INPUT);

DrvGPIO_Open(UART_PORT,UART_RXDIUART_TXD,E_IO_PullHigh);
#endif

DrvGPIO_ClkGenerator(E_HS_CK,1);
DrvUART _EnableInt(ENABLE,ENABLE); //Enable UART Tx Interrupt, Enable UART Rx Interrupt
DrvUART_Disable_AutoBaudrate();
DrvUART_Close();
DrvUART_Enable();
1

[* */
/* Software Delay Subroutines */
[* */

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");
}

/% */

/% End Of File %
I */
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17. &R IP(UART?2)

17.1. #EHI4HE

HY16F3981 UART2
17.2. EFIEREH

(1)HY16F3981 {5 UART2 fi TX &1 RX (S e =

(Q)FZFFHTE T DL #8//#define PORTY 3R 342 UART? Port 2% T{E4E PT2 port 203 PT9 port. 41
I Port2 HIl TX=PT2.2, RX=PT2.3. #4157 Port9 HI] TX=PT9.2, RX=PT9.3.

Q)FEFFHTE AT LLE ##define HAO_2MHZ/ HAO_4MHZ/ HAO_10MHZ/ HAO_16MHZ 3K #5852 5 H
TAERR

(4FERFELGHTT, UART2 & —HixFH ABCDEF |, HFNUIE abcedf e, A E&EHHE
BB abcedf f H TX fZ1EHEE. EWERETFE abcedf , RIEFEF4GZE ABCDEF Fi.

17.3. EKABHAE

UART 2R
BIEEN

ESAWEE]

UART2 HETUARTZ2
Wﬁ‘fﬂm e
UART2 TX

BRI EREEN
i UART2E R

UART2 RX?%H%EJJQ
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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 : HY16F3981_UART?2

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332

* Device Ver. : HY16F_RDSp3 DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : using #define HAO_2MHZ/ HAO_4MHZ/ HAO_10MHZ/ HAO_16MHZ to select HAO frequency.

* UART TX continue transmit ‘ABCEDF  until RX receiving = abcedf  to stop transmit. If RX receiving not equal to’

UART TX start to transmit ‘ABCEDF
ES
* Created Date : 2018/3/9
* Created by : Robert.Wang
%

* Program Description:

******************************************************************************/
[* */
/* Includes */
[* */
#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvUART.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_UART2_TxDone:1;
unsigned b_UART?2_RxDone:1;

abcedf”
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IR
} MCUSTATUS;

[* */

/* DEFINITIONS */
[* */

/R#define PORT9

#define HSRC  //Internal HAO
/Mtdefine HSXT  //External 4MHz

#define HAO_2MHZ
/Hdefine HAO_4MHZ
/#define HAO_10MHZ
/H#define HAO_16MHZ

#if defined(PORT9)

#define UART2_PORT E_PT9
#define UART2_TXD BIT2
#define UART2_RXD BIT3
#else

#define UART2_PORT E_PT2
#define UART2_TXD BIT2
#define UART2_RXD BIT3
#endif

#define Uart2_RX_BufferSize 6
#define Uart2_TX_BufferSize 8

s dl
/* Global CONSTANTS i
& dl

unsigned char Uart2RxBuffer[Uart2_RX_BufferSize]={0},Uart2TxBuffer[Uart2_TX_BufferSize]={0};
unsigned char Uart2TxIndex,Uart2TxLength,Uart2RxIndex, Uart2RxLength;
MCUSTATUS MCUSTATUSbits;

unsigned char Uart2RxBuffer_Command[Uart2_RX_BufferSize]=

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

IR

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

void Delay(unsigned int num);
void InitalUart2(void);
void InitalClock(void);

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

int main(void)

{

unsigned char Stop_To_Send_UART2=DISABLE;
InitalClock();

InitalUart2();

MCUSTATUSDbits._byte = 0;
MCUSTATUSbits.b_UART2_TxDone=ENABLE;
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SYS_EnableGIE(4,0x3FF);  //Enable GIE(Global Interrupt)

Uart2TxIndex=0;
Uart2RxIndex=0;

while(1)
{

IMTUART2 RX
if(MCUSTATUSbits.b_UART2_RxDone==ENABLE)
{

if(
(Uart2RxBuffer[5]==Uart2RxBuffer_Command[5] && Uart2RxBuffer[4]==Uart2RxBuffer Command[4]) &&
(Uart2RxBufter[3]==Uart2RxBuffer_Command[3] && Uart2RxBuffer[2]==Uart2RxBuffer_Command[2]) &&
(Uart2RxBuffer[1]==Uart2RxBuffer_Command[1] && Uart2RxBuffer[0]==Uart2RxBuffer_Command[0])
)

/if UART?2 receive == 0x61(a)0x62(b)0x63(c)0x64(d)0x65(e)0x66(f)
/Isend out 0x61(a)0x62(b)0x63(c)0x64(d)0x65(e)0x66(f) and stop to send out
Stop_To_Send_UART2=ENABLE; //UART stop to send out ABCDEF
for(Uart2TxLength=0;Uart2TxLength<=Uart2_TX_BufferSize;Uart2TxLength++)
{
Uart2TxBuffer[Uart2TxLength]=Uart2RxBuffer[Uart2TxLength];
if(Uart2TxLength==Uart2_RX_BufferSize)
{
Uart2RxIndex=0;
MCUSTATUSbits.b_UART2_TxDone=DISABLE;
DrvUART?2_EnableInt(ENABLE,DISABLE);  //Enable UART?2 Tx Interrupt, Disable UART2 Rx Interrup
while('MCUSTATUSbits.b_UART2_TxDone); /If MCUSTATUSDbits.b_UART2_TxDone=DISABLE, stop at here

]
else
{
//if UART?2 receive != 0x61(a)0x62(b)0x63(c)0x64(d)0x65(e)0x66(f)
//User defined at here
Stop_To_Send_UART2=DISABLE;  //UART?2 start to send out ABCDEF
}
Uart2RxIndex=0; //When finished the data reception. Set Uart2RxIndex=0
MCUSTATUSDbits.b_UART2_RxDone=DISABLE;

}

//UART2 TX

if(MCUSTATUSDits.b_UART2_TxDone==ENABLE && Stop_To_Send_UART2==DISABLE )

{
Uart2TxBuffer[7]="\r";
Uart2TxBuffer[6]="\n";
Uart2TxBuffer[5]=0x46; //F

Uart2TxBuffer[4]=0x45; //E

Uart2TxBuffer[3]1=0x44; //D

Uart2TxBuffer[2]=0x43; //C

Uart2TxBuffer[1]=0x42; //B

Uart2TxBuffer[0]=0x41; //A

MCUSTATUSDbits.b_UART2_TxDone=DISABLE;

Uart2TxLength=8;

Uart2TxIndex=0;

DrvUART?2_EnableInt(ENABLE,ENABLE); /[Enable UART? Tx Interrupt;Enable UART?2 Rx Interrupt

while(IMCUSTATUSDbits.b_UART2_TxDone); //If MCUSTATUSDbits.b_ UART2_TxDone=DISABLE, stop at here

APD-HY16IDE023-V02_TC
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}

[* */
/* 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: HW2_ISR()

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

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */
void HW?2_ISR(void)

{

}

[* */
/* Function Name: HW4_ISR()

/* Description : PT3 interrupt Service Routine (HW4).

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */
void HW4_ISR(void)

{

1

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

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

/* Arguments : None.

/* Return Value : None.

/* Remark :

[* */
void HWS5_ISR(void)

{

© 2016-2018 HYCON Technology Corp
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/* Function Name: HW7_ISR() */
/* Description : UART?2 interrupt Service Routine (HW7). */

[
[
[
[

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

void HW7_ISR(void)

{

}

if(DrvUART2_GetRxFlag())
{
Uart2RxBuffer[Uart2RxIndex]=DrvUART2_Read();
Uart2RxIndex++;
if(Uart2RxIndex>=Uart2_RX_BufferSize)
{
Uart2RxIndex=0;
MCUSTATUSDbits.b_UART2_RxDone=ENABLE;
}
DrvUART?2_ClIrRxFlag();
}

if(DrvUART2_GetTxFlag())
{
ifMMCUSTATUSDits.b_UART2_TxDone==DISABLE)
{
DrvUART?2_Write(Uart2TxBuffer[Uart2 TxIndex++]);
DrvUART2_ClrTxFlag();
if(Uart2TxIndex>=Uart2TxLength)
{
DrvUART?2_EnableInt(ENABLE,ENABLE); //ENABLE UART2 Tx Interrupt, ENABLE UART?2 Rx Interrupt
MCUSTATUSbits.b_UART2_TxDone=ENABLE;
Uart2TxIndex=0;
}
}
if(MCUSTATUSbits.b_UART2_TxDone==ENABLE)
{
DrvUART?2_EnableInt(DISABLE,ENABLE); //DISABLE UART?2 Tx Interrupt, ENABLE UART2 Rx Interrupt
DrvUART?2_CIrTxFlag();
}

* */

/* Function Name: HW8_ISR() */
/* Description : TMB2 interrupt Service Routine (HW8). */

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

/* Remark : */
[* */

void HW8_ISR(void)

{

}

[* */
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/* Function Name: HW9_ISR()

/* Description : OPA interrupt Service Routine (HW9).

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

5
*/
#
#
*/

/ *
void HW9_ISR(void)
{

}
/*

*/

/* Function Name: tlb_exception_handler()

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

/* Return Value : None.

/* Remark

J¥

#
%
%
*/
ol
i
*/

void tlb_exception_handler()

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

}

/>k
/* Function Name: InitalClock()

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

/* Return Value : None.

/* Remark

/*

*/
5
%
ol
#
i
*/

void InitalClock(void)
{

#if defined(HSRC)
#if defined(HAO_2MHZ)
/[Clock INIT 2MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectlHOSC(0);
DrvCLOCK_SelectMCUClock(0,0);
DrvCLOCK_CalibrateHAO(0);
#endif
#if defined(HAO_4MHZ)
//Clock INIT 4MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(1);
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(Q2);
#endif
#if defined(HAO_16MHZ)
/[Clock INIT 16MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectIHOSC(3);

© 2016-2018 HYCON Technology Corp
www.hycontek.com

/Select HSRC
/[Select internal 2MHZ
/ICPU CLOCK IS 'hs_ck/1"
/[Calibration 1.843MHz

/Select HSRC
//Select internal 4MHZ
/ICPU CLOCK IS 'hs_ck/1"
/[Calibration 4.147MHz

/ISelect HSRC
/fSelect internal 10MHZ
//ICPU CLOCK IS 'hs_ck/I'
/[Calibration 9.216MHz

//Select HSRC
//Select internal 16MHZ

HYGON
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DrvCLOCK_SelectMCUClock(0,0);
DrvCLOCK_CalibrateHAOQ3);
#endif

#endif

#if defined(HSXT)

DrvCLOCK_EnableHighOSC (E_EXTERNAL,50);
#endif
1

HYGON

HYCON TECHNOLOGY

//ICPU CLOCK IS 'hs_ck/1'
/[Calibration 15.667MHz

/>l<
/* Function Name: InitalUart2()

/* Description : UART? Initial Subroutines.
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

#
¥
#
#
¥
#
;k/

void InitalUart2(void)
{

#if defined(HSRC)

DrvUART?2_ClkEnable(1,0); /[Choose the internal HAO as clock source

#if defined(PORT9)
#if defined(HAO_2MHZ)

DrvUART2_Open(1843,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8, DRVUART_STOPBITS_1,6);

#endif
#if defined(HAO_4MHZ)

DrvUART?2_Open(4147,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,6);

#endif
#if defined(HAO_10MHZ)

DrvUART2_Open(9216,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8 DRVUART_STOPBITS_1,6);

#endif
#if defined(HAO_16MHZ)

DrvUART2_Open(15667,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,6);

#endif
#else //PORT2
#if defined(HAO_2MHZ)

DrvUART?2_Open(1843,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,2);

#endif
#if defined(HAO_4MHZ)

DrvUART?2_Open(4147,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,2);

#endif
#if defined(HAO_10MHZ)

DrvUART2_Open(9216,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8 DRVUART_STOPBITS_1,2);

#endif
#if defined(HAO_16MHZ)

DrvUART?2_Open(15667,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,2);

#endif
#endif
#endif

/1843 : oscillator frequency 4MHz Unit After Calibration HAO = 1843kHz
/14147 - oscillator frequency 4MHz Unit After Calibration HAO = 4147kHz
/19216 : oscillator frequency 4MHz Unit After Calibration HAO = 9216kHz
/115667 : oscillator frequency 4MHz Unit After Calibration HAO = 15667kHz

//None parity

/18 data bits.

/16 : Port 9.2 =TX, Port 9.3 =RX
/12 : Port 2.2 =TX, Port 2.3 =RX

© 2016-2018 HYCON Technology Corp
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#if defined(HSXT)
DrvUART?2_ClkEnable(0,0); //Choose the external OSC as clock source

DrvUART?2_Open(4000,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS_1,2);
#endif

#if defined(PORT9)
DrvGPIO_LCDIOOpen(UART2_PORT, UART2_TXD, E_IO_OUTPUT);
DrvGPIO_LCDIOOpen(UART2_PORT, UART2_RXD, E_IO_INPUT);

#else
DrvGPIO_Open(UART2_PORT,UART2_TXD,E_IO_OUTPUT);
DrvGPIO_Open(UART2_PORT,UART2_RXD,E_IO_INPUT);
DrvGPIO_Open(UART2_PORT,UART2_RXDIUART2_TXD,E_IO_PullHigh);
#endif

DrvUART?2_EnableInt(ENABLE ,ENABLE); //ENABLE UART2 Tx Interrupt, ENABLE UART2 Rx Interrupt
DrvUART?2_Disable_AutoBaudrate();

DrvUART?2_Close();

DrvUART?2_Enable();

[* */
/* Software Delay Subroutines */
[* */

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");
}
[* */
/* End Of File */
/* */
© 2016-2018 HYCON Technology Corp APD-HY16IDE023-V02_TC

www.hycontek.com page103


http://www.hycontek.com/

HY 16F3981 A

18. ##sH IPA2C)

18.1. B4

HY16F3981 12C
18.2. EpIEREH

(DHY16F3981 T{EfE 12C Master Mode, ¥#f 12C EEPROM 24C02 {55 A B8 By 2e ki i3,
Q#EIFIFER AN LA HY16F3981 22 12C Master 2 B4 LEFE » AF H ¥ —1{E 12C
EEPROM(24C02)2: B i B R AV E R 55 ARIRE B B 8 Y ED R B A SR A 7]

QPR —EIRE A E MR E RN ARIGERE EEPROM 2458 » H4tH 12C Master 55 A&
5} 0x01 78 EEPROM 1Y WORD ADDRESS 0x00 ° #A1&F | Read f5<38[2] EEPROM Y WORD
ADDRESS 0x00 fir' & > 2R EhfEdEsR - HlErdy 12C Master Uiad @@J 0x01 HVEEE R} -
(D2 B TAE B s M &R 5 AREERE EEPROM 458 » 1 EEPROM Y WORD
ADDRESS 0x01 Fi#6%5 A 4bytes E#} H 5] WORD ADDRESS 0x04 E{{?E@’“ EEPROM Y WORD
ADDRESS 0x00 Z4E{5 5 bytes IVEREEUE E] 0x04 > BIEE R E G TR A -
OEASCEHREEE > EPTeE = — BRI B IEMERV T T45 5 £ EEPROM
Address 0x00 EHR}ZFERY 0x01 » Address 0x01 BRI 0x02 » Address 0x02 EARFEERY 0x03 » Address
0x03 EHRFZFER 0x04 » Address 0x04 EHRFZFERY 0x05 -

18.3. 245k

12C EEPROM HY16F3981
24C02

scL D<—— ] scL=PT22
SDA  [J<@—P] spA=PT23

12C Slave GND [—— ] onp
Address=0xA0 I12C Master
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18.4. ¥REBRAZ

ET\FElE

12C R
BIRELV

FUER2CHR

REMAE

[2CHDIAERE

%ﬁlchz%éﬁq

BE=ERENI2C

Bx

18.5. FBH5
SRBH ;- fFH{ERE E mainc RN Bz,

/>k>{<>k>1<>1<>k>l<*****>{<>1<>:<>X<>k>{<>X<>:<>(<>k>:<>X<>:<>(<>k>:<>X<>:<**>:<*>k>{<>1<>1<>1<>k>(<>k*>{<>1<>:<>(<>k>:<>k>k>(<>k>:<>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 : HY16F3981_12C

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332

* Device Ver. : HY16F_RDSp3_DeviceV0.2 crt0.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description  : HY16F3981 use 12C interface to communicate with I2C EEPROM(24Cxx)
* Created Date : 2018/3/9

* Created by  : Robert.Wang
%

* Program Description:

* HY16F3981

* ---------

* e
* PT2.3 1 SDA <--> SDA [EEPROMI
* PT2.21SCK ---> SCK --------

* GND |

%

© 2016-2018 HYCON Technology Corp
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k>{<k**k>'<>1<*>I<+><>(<+><+*>{<+><>{<*k><+><>k*k><+><*k><>l<k****k****+><>{<*><+*k>{<*k><+*k>k*k><+k**x*k****k****+**/

[* */
/* Includes
[* */

#include "DrvI2C.h"

#include "System.h"

#include "EEPROM_24Cxx.h"
#include "my define.h"
#include "HY 16F3981.h"

& dl
/* STRUCTURES
& dl
s l
/* DEFINITIONS
& dl

#define 12C_PORT E_PT2

#define SCL_PIN 2

#define SDA_PIN 3

#define SCL_BIT BIT2

#define SDA_BIT BIT3

#define 12CBufferSize 256

#define I2C_WRITE  0x00 //12C WRITE command
#define 12C_READ 0x01 //12C READ command

& ol
/* Global CONSTANTS
& /

unsigned char 12C_Read_Buffer[I2CBufferSize];;

unsigned char I2C_RW;

unsigned char I2C_TARGET; /l Target I2C slave address

unsigned char 12C_Sendbuf[I12CBufferSize];

unsigned char 12C_Recbuf[I2CBufferSize];

unsigned char 12C_EndFlag;

unsigned int [2C_DataTxLen,I2C_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[1]=0;
}

/Mnitial I2C data buffer=0

DrvI2C_SetIOPin(5);
DrvI2C_Open(0x63);

//Setting 10 pin, 5: SCL=PT2.2;SDA=PT2.3
/[Enable I12C function and set 12C baud rate=5kHz

© 2016-2018 HYCON Technology Corp
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//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(4,0x3FF); //Enable GIE(Global Interrupt)

/1 12C single I2C_WRITE & I2C_READ
EEPROM_ByteWrite(0x00,0x01); //Single Byte I2C_WRITE word address 0x00, and I2C_WRITE data 0x01

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

/1 12C sequential I2C_WRITE & I2C_READ
EEPROM_ WriteArray(0x01,EEPROM_WriteData,4); //I2C_WRITE array data to the word address from 0x01 to 0x04

Delay(1000); /[Delay for EEPROM 24C02 12C_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 : */

[* */

void HWO_ISR(void)

{
unsigned char 12C_Status,I2C_IntFlag;

12C_IntFlag=DrvI2C_ReadIntFlag();
if((I2C_IntFlag == E_DRVI2C_INDIII2C_IntFlag == E_DRVI2C_INT_ALL)) //Get 12C Interrupt Flag
{
12C_Status=DrvI2C_GetStatusFlag(); /IGet 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 12C flag
break;
IR
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); /IClear all 12C flag
break;
B
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;
B
case 0x30:
{
DrvI2C_Ctrl(0,0,0,0); /[Clear all 12C flag
12C_EndFlag=1;
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IR
case 0x8C: //MACTFlag+DFFlag+ACKFlag
{ //DATA has been transmitted and ACK has been received
if(12C_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
{
if12C_RW == 12C_WRITE)
{
DrvI2C_Ctrl(0,1,0,0); //12C as master sends STOP signal
12C_EndFlag=1,
}
else if(I2C_RW == 12C_READ)
DrvI2C_Ctrl(1,0,0,0); //12C as master sends START signal
12C_DataTxIndex=0;
}
break;
B
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;

[2C_EndFlag=1;
break;

1

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.

if12C_DataRxLen>1)

{
DrvI2C_Ctrl(0,0,0,1);  //Set ACK bit

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

}

break;

B
case 0x9C:  //IMACTFlag+RWFlag+DFFlag+ACKFlag

{ //Data byte has been received. ACK has been transmitted.
12C_Recbuf[I2C_DataRxIndex++]=DrvI2C_ReadData();
1f(I12C_DataRxLen-1)>I2C_DataRxIndex)

{
DrvI2C_Ctr1(0,0,0,1);  //Set ACK bit
}
else
{
DrvI2C_Ctrl(0,0,0,0);  //Clear all 12C flag
}
break;
B
case 0x98: //MACTFlag+RWFlag+DFFlag

© 2016-2018 HYCON Technology Corp
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{ //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

HYGON

HYCON TECHNOLOGY

12C_EndFlag=1;
break;
1
default:
{
DrvI2C_Ctrl(0,0,0,0); //Clear all I2C flag
12C_EndFlag=1;
break;

IR
}
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQOQ);
DrvI2C_ClearIntFlag(0);

}

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

if((12C_IntFlag == E_DRVI2C_ERROR_INT)III2C_IntFlag == E_DRVI2C_INT_ALL)) //Get I2C Error Interrupt Flag

{
12C_EndFlag=1,
DrvI2C_ClearIRQ();
DrvI2C_ClearEIRQ(Q);
DrvI2C_ClearIntFlag(1);

/[Clear EIRQFlag
/[Clear 12C Interrupt Flag(I12CEIF)

DrvI2C_Ctr1(0,0,0,0); /IClear all 12C flag

}

SYS_EnableGIE(4,0x3FF); /[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 */
f ¥
void HW1_ISR(void)
{
}
¥ */
/* Function Name: HW?2_ISR() */
/* Description : ADC interrupt Service Routine (HW?2). */
/* Arguments : None. */
/* Return Value : None. */
/* Remark #/
[ *
void HW2_ISR(void)
{
}
[* */
/* Function Name: HW4_ISR() */
/* Description : PT3 interrupt Service Routine (HW4). */
/* Arguments : None. */
/* Return Value : None. */
/* Remark */
[* */
void HW4_ISR(void)
{

© 2016-2018 HYCON Technology Corp
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]
[

/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

¥

void HW5_ISR(void)
{

}
[

/* Function Name: HW7_ISR()

/* Description : UART2 interrupt Service Routine (HW7).

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

/*

void HW7_ISR(void)
{

}
/*

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW8).
/* Arguments : None.

/* Return Value : None.

/* Remark

J%
void HW8_ISR(void)
{

}
/%

/* Function Name: HW9_ISR()

/* Description : OPA interrupt Service Routine (HWO).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW9_ISR(void)
{

}

Jid
/* 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

© 2016-2018 HYCON Technology Corp
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¥

*/

*/

J

%

#

*/

*/

*/

#

*/
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%/
*/
*/
*/
*/

#
gl
dl
dl
gl

%/
*/
/
/
/

#
#
¥
#
#

*/
/
/
*/

*/
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/>k

void Delay(unsigned int num)
{
for(;num>0;num--)
asm("NOP");
}

&
/* End Of File
¥

© 2016-2018 HYCON Technology Corp
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19. EAth IP(Power)

19.1. HEHI4HE

HY16F3981 Power
19.2. #EpIEREH

(1) HY16F3981 #E A Sleep £ Idle Mode #ifflf2=t,

Q)EERG IR 57, SR A T3, Fla0:HIfz EDIO £ ECK f2ib.

(3) &% T PT3.0 g H LCD #w 50000 ©

4)_E&E®E T PT3.5 #E A Idle Mode 2, Sleep Mode, #E A Idle Mode or Sleep Mode 72 #5205
FEAY#define IDLE_ MODE &k#define SLEEP. MODE A TE °

S)Be#EFITEERC HY 16F3981 BEREREEE K, T HIEE] Sleep #EEIRLYFy 2.5uA, Idle FEEE LY Ky
3.5uA.

19.3. EKARMAE

o " FRER

a1t AR
RE TEAR
GPIO EElutyeg e
BRE 77N
EAEZSEI
Sleep Mode
| iz258 or Idle Mode
=AER g
LCD &8/
50000

SRFFRE
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19.4. F2EREH

/k>{<k>1<>1<k>{<***+*>{<+><+*>{<+><>{<*k><+><>k*k><+><*k><>l<k****k****+><>{<*><+*k>{<*k><+*k>k*k><+k*+><*k>{<>l<>}<>{<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 : HY16F3981_Power

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3_DeviceV0.2 crtO.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description

* Created Date : 2018/3/9

* Created by : Robert.Wang
*

* Program Description:

[

/* Includes
¥

#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "DrvPMU.h"
#include "System.h"
#include "DrvGPIO.h"

[
/* STRUCTURES

/*
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_PTINTSdone:1;
unsigned b_PTINT6Done:1;
unsigned b_PTINT7Done:1;
B
} PTINTSTATUS;

© 2016-2018 HYCON Technology Corp
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/ *
/* DEFINITIONS
¥

#define KEY_PORT E_PT3
#define KEYINO BITO
#define KEYIN1 BITS

/H#define IDLE_MODE
#define SLEEP_MODE
/ *

/% Global CONSTANTS
I

PTINTSTATUS PT3INTSTATUSbits;
unsigned int PT30_IDF;
/ ES

/* Function PROTOTYPES
¥

void Delay(unsigned int num);

/>k

/* Main Function
¥

int main(void)

{
DisplayInit();
ClearLCDframe();
DrvGPIO_ClkGenerator(E_HS_CK,1);

DrvGPIO_Open(KEY_PORT,KEYINIIKEYINO,E_IO_INPUT);

*/

¥

*/

#

*/

*/

*/

*/

HYGON
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ol

dl
#

*/

//Set 10 sampling clock input source is E_HS_CK
/lset PT3.0/PT3.5 INPUT

DrvGPIO_Open(KEY_PORT,KEYIN1IKEYINO,E_IO_PullHigh);  //enable PT3.0/PT3.5 pull high R
DrvGPIO_Open(KEY_PORT,KEYIN1IKEYINO,E_IO_IntEnable); //PT3.0/PT3.5 interrupt enable
DrvGPIO_IntTrigger(KEY PORT,KEYINI1IKEYINO,E N Edge); //PT3.0/PT3.5 interrupt trigger method is negative edge

DrvGPIO_ClearIntFlag(KEY_PORT,KEYIN1IKEYINO);

PT3INTSTATUSDbits._byte = 0;
SYS_EnableGIE(4,0x3FF);

while(1)
{
if(PT3INTSTATUSbits.b_PTINTOdone)
{
LCD_DATA_DISPLAY(50000);
PT3INTSTATUSbits.b_PTINTOdone=0;

}

if(PT3INTSTATUSbits.b_PTINT5done)
{

PT30_IDF=DrvGPIO_PortIDIF(E_PT3) & 0x01;

if(PT30_IDF==0x01)
{
/[Enter Sleep or Idle Mode setting

DrvLCD_VLCDMode(E_VLCD_DISABLE);

while((inw(0x41B00)&(1<<IDF))==0);
DrvPMU_LDO_LowPower(1);

DrvCLOCK_SelectMCUClock(E_LS_CK,1);

DrvCLOCK_CloseIHOSC();
#if defined(DLE_MODE)
SYS_LowPower(1);

#endif

#if defined(SLEEP_MODE)

© 2016-2018 HYCON Technology Corp
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/lclear PT3 interrupt flag

/[Enable GIE(Global Interrupt)

//if PT3.0 low, wake up

/iif PT3.5 low, Enter Sleep or Idle Mode

/Icheck wake up pin, PT3.0 IDF status

/[Wait LCD Idle, IDF=20
/ISET low power mode
JISET CPUCKL=LPO/2
/[Close HAO

//ldle Mode, around 3.5uA
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SYS_LowPower(0);
#endif
}

HYGON
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//sleep mode, around 2.5uA

//1If 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);
DrvGPIO_ClkGenerator(E_HS_CK,1);
DisplayInit();
PT3INTSTATUSDits.b_PTINTS5done=0;
}
}

return 0;

}

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

/* Description : [2C/UART/SPI interrupt Service Routine (HWO).
/* Arguments : None.

/* Return Value : None.

/* Remark

[* */
void HWO_ISR(void)

{

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

/ISET normal power mode

/ISET CPUCKL=HAO/1

//Set 10 sampling clock input source is E_HS_CK

#
gl
gl
dl
gl

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

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

/* Remark :

e *
void HW1_ISR(void)

{

]

e *

/* 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: HW4_ISR()

/* Description : PT3 interrupt Service Routine (HW4).

/* Arguments : None.

/* Return Value : None.

/* Remark

[* */
void HW4_ISR(void)

{

© 2016-2018 HYCON Technology Corp
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gl
i
dl

#
#
¥
#
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uint32_t PORT_IntFlag;

PORT_IntFlag=DrvGPIO_GetIntFlag(KEY_PORT);
if((PORT_IntFlag&KEYIN0O)==KEYINO)

{ PT3INTSTATUSbits.b_PTINTOdone=1;

! if((PORT_IntFlag&KEYIN1)==KEYIN1)

{ PT3INTSTATUSbits.b_PTINTS5done=1;

}
DrvGPIO_ClearIntFlag(KEY_PORT,KEYIN1IKEYINO);

}
/*

/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

/>k
void HWS5_ISR(void)
{

}
[

/* Function Name: HW7_ISR()
/* Description
/* Arguments : None.
/* Return Value : None.
/* Remark

/*

: UART? interrupt Service Routine (HW7).

void HW7_ISR(void)
{

}

/*
/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HWS).
/* Arguments : None.

/* Return Value : None.

/* Remark

/>k

void HW8_ISR(void)
{

}
[

/* Function Name: HW9 _ISR()

/* Description : OPA interrupt Service Routine (HWO).
/* Arguments : None.

/* Return Value : None.

/* Remark

/*

void HW9_ISR(void)
{

!
[

© 2016-2018 HYCON Technology Corp
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#

#
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/lclear PT3.0/PT3.5 interrupt flag

dl

*/

*/

*/

#

J
J
J

*

dl
dl
dl

J
J
J

*/

¥
#
#
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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");

]

/*

/* End Of File

/*

© 2016-2018 HYCON Technology Corp
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20. HAf IP(LVD)

20.1. #EfI4TE

HY16F3981_LVD

20.2. HifIEREA

(1) HY16F3981 LVD (K& R (AR FIFZ =

(2) LCD Display #J#a{Le%BEEL LVD WALE%E, FHRIPIELE band gap B EFSEERRIE.

(3)E¢E LVD {KEEE B 2.4V, & VDD3V EEE/NA 2.4V HII LCD Display &80~ 07, 4014
VDD3V ZEEE =~ 2.4V HIl LCD Display &8~ 17

20.3. ERABHAZ

ESRNEE]

LCDEELVD®IIaE

A AE

¥U§ﬁVDD3V7(B’Q

2.4V(EET)ZNER

.....
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20.4. 2=CEREA

/k>{<k**k***>I<+‘k>(<+><+*k>{<+><>{<*k><+><>k*k><+><*k><>1<k****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 : HY16F3981_LVD

*]DE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. : HY16F_RDSp3_DeviceV0.2 crt0.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description

* Created Date : 2018/3/9

* Created by  : Robert.Wang
%

* Program Description:

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

#include "DrvCLOCK.h"
#include "Display.h"
#include "my define.h"
#include "HY16F3981.h"
#include "DrvPMU.h"

& dl
/* STRUCTURES #
& dl

s dl

/* DEFINITIONS !
& dl

#define VOLTAGE High 1
#define VOLTAGE_LOW 0

[* */
/* Global CONSTANTS */
[* */
[* */
/* Function PROTOTYPES */
[* */

void Delay(unsigned int num);

e #
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/* Main Function
[* */
int main(void)
{
unsigned char LVDO_JUDGEMENT;

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

//Set bandgap voltage
DrvPMU_VDDA_LDO_Ctrl(E_LDO);
DrvPMU_VDDA_Voltage(E_VDDA2_4);
DrvPMU_BandgapEnable();

/ISet LVD
DrvPMU_SetLVDS(LVD_24V),
DrvPMU_SetLVDI12(LVD_V12_BGR);
DrvPMU_SetLVDVS(LVD_VDD3V);
DrvPMU_EnableENLVD();

while(1)
{
LVDO_JUDGEMENT=DrvPMU_GetLVDO();
if(LVDO_JUDGEMENT==VOLTAGE_High)
{
LCD_DATA_DISPLAY(VOLTAGE_High); //VDD3V>LVDS
}
if(LVDO_JUDGEMENT==VOLTAGE_LOW)
{
LCD_DATA_DISPLAY(VOLTAGE_LOW);  //VDD3V<LVDS
}
}

}

[* */
/* Function Name: HWO_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)
{

}

© 2016-2018 HYCON Technology Corp
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/>k

/* Function Name: HW2_ISR()

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

/* Return Value : None.

/* Remark

/>k
void HW?2_ISR(void)
{

}
[

/* Function Name: HW4_ISR()

/* Description : PT3 interrupt Service Routine (HW4).
/* Arguments : None.

/* Return Value : None.

/* Remark

J¥

void HW4_ISR(void)
{

}

/*
/* Function Name: HW5_ISR()

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

/* Return Value : None.

/* Remark

/*

void HW5_ISR(void)
{

}
[k

/* Function Name: HW7_ISR()

/* Description : UART?2 interrupt Service Routine (HW7).

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

/*

void HW7_ISR(void)
{

}
/%

/* Function Name: HW8_ISR()

/* Description : TMB2 interrupt Service Routine (HW®8).
/* Arguments : None.

/* Return Value : None.

/* Remark

/ *
void HW8_ISR(void)
{

}
/>k

/* Function Name: HW9_ISR()
/* Description : OPA interrupt Service Routine (HWO).
/* Arguments : None.

© 2016-2018 HYCON Technology Corp
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/* Return Value : None.
/* Remark
[*

void HW9_ISR(void)
{

!
[

/* Function Name: tlb_exception_handler()

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

/* Return Value : None.

/* Remark

Jid
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");
}
J¥

/* End Of File

[k
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21. {E5T5Ce#%k
DU A AAE A= RIS TARBL T 5t B B R A A L i -

HHA SRR | BHX T
2017/4/20 V01 All | WIRREETT
2018/7/13 V02 All | -HY16F3981 ADC :

Add HAO 2MHz/4MHz/10MHz/16MHz clock setting.
Add #define ADC_Chopper setting
- HY16F3981_GPIO :
Modify the GPIO initialization(GPIO setting-->Clear GPIO
Flag-->judgement GPIO INT)
- HY16F3981_12C :
Modify the I2C_EndFlag judgement
- HY16F3981_UART :
Modify the UART initialization, avoid to occur the first byte
error issue. Modify the demo code application.
- HY16F3981_UART2 :
Add the UART?2 demo code
- HY16F3981_LVD :
Add the LVD demo code
- HY16F3981_Power :
Modify the GPIO initialization(GPIO setting-->Clear GPIO
Flag-->judgement GPIO INT)
Added the DrvGPIO_PortIDIF judgement before enter sleep or
idle mode
- HY16F3981_ADC_IA :
Add HAO 2MHz/4MHz/10MHz/16MHz clock setting and
modify the TA nitialization(Using IA_TACHM_Both)
Add #define SW_IA_ADC_Chopper setting
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