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OVERVIEW 
 
This document is a reference to use the ADC function of S1C17801. 
 
 

OPERATING ENVIRONMENT 
 
･ S5U1C17801T1100 (hereafter SVT17801:Software eValuation Tool for S1C17801) 
  SVT17801 CPU board and SVT17 ICD board 
･ USB miniB cable 
･ PC 
  Installed with GNU17 development tools 
  Installed with the USB driver for the SVT17 ICD board 
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1. SPECIFICATIONS 
 
This sample converts input on the Push-Switch (S1 to S6) and Push (SW2) of RotarySW connected to AIN7 

on the SVT108/501 board, and discriminate the Switch being pressed. 
A pressed Switch is discriminated and if corresponding Switch is found, the result is output to the simulated 

I/O. The figure below shows the connection between the PC and the SVT17801. 
 
PC (Installed with GNU17 development tools) 
 
 

SVT17 ICD BOARD 

SVT17801 Main BOARD 

Key Matrix 
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2. DESCRIPTIONS OF FUNCTIONS USED 
 
Input and output pins ADC and analog pins are connected between AIN0 to AIN4 and the connector J7 

on the sensor board. 
 AIN5 to AIN6 are connected to the LCD board connector (J13). AIN7 is 

connected to S1 to S6 and SW2-S. 
 This port is also used by general input and output port pins (P00 to P07). 
 
ADC Uses AIN7 on ADC. 
 
PT8 Uses channel 10 of PT8. 
 The oscillator generates an 48MHz clock, so the sample program sets PCLK to 

1/4096 and the counter reload value to 0xFF. 
 
Interrupt The vector number and the vector address of the ADC out of range interrupt are as 

follows: 
 Vector number: 10(0x0a) 
 Vector address: 0x900028 
 The vector number and the vector address of the ADC conversion complete 

interrupt are as follows: 
 Vector number: 11(0x0b) 
 Vector address: 0x90002c 
 
 The vector number and the vector address of the PT8 channel 10 interrupt are as 

follows: 
 Vector number: 21(0x15) 
 Vector address: 0x900054 
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3. OPERATION 
 
The following describes key connections mounted on the SVT17801 board. 
The SW1 to SW6 in the figure below correspond to S1 to S6 on the board, while SW7 to the Push of SW2 on 

the board. 
 +3.3V 

SW1

SW2

SW3

SW4

SW5

SW6

C17801 
AIN7 

SW7

 
Pressing one of the above switches changes electric current, which is read as an input value. 
This sample program cannot read multiple switch inputs simultaneously. 
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4. SOFTWARE DESCRIPTION 
 

4.1  File Configuration 
 

File name Function 
boot.c Startup module 
inthdlr.c Interrupt handler 
main.c Main process of the ADC sample program 
vector.c Vector table 
header/reg_801.h Register definitions 
header/vector.h Vector table definitions 
adc_drv/adc_api.h ADC driver API definitions 
adc_drv/adc_drv.c ADC driver API group 
cmu_drv/ CMU driver folder 
flashc_drv/ FLASHC driver folder 
gpio_drv/ GPIO driver folder 
itc_drv/ ITC driver folder 
sramc_drv/ SRAMC driver folder 
t8_drv/ T8 driver folder 
adc_gnu17IDE.lds Linker script file 
adc_gnu17IDE.cmd GDB command file 
adc_gnu17IDE.par Parameter configuration file 
adc_gnu17IDE.mak Makefile 
.cdtproject Project file 
.gnu17project Project file 
.project Project file 
GDB17 Launch for adc.launch Project startup file 
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4.2  Descriptions of the Modules 
 

File name: main.c 
Function name Function 

main Configures T8/Port/ITC/ADC and interrupts, and discriminates input switches. 
T8Initialize Starts timer operation after initializing T8-ch0 and setting supplied clk/timer value. 
ItcInitialize Allows the ADC/T8 interrupt flag. 
PortInitialize Port definitions for AD. Uses AIN7 
AdcInitialize Configures channels and other spec used by ADC 
InterruptEnableADC Enable ITC to execute ADC interrupt 
InterruptDisableADC Disable ITC to execute ADC interrupt 
 
For the T8 driver functions, refer to the “Detailed description of T8 Driver” chapter. 
For ITC driver functions, refer to the “Detailed description of ITC driver” chapter. 
For the GPIO driver functions, refer to the “Detailed description of GPIO driver” chapter. 
For the CMU driver functions, refer to the “Detailed description of CMU driver” chapter. 
For the FLASHC driver functions, refer to the “Detailed description of FLASHC Driver” chapter. 
For SRAMC driver functions, refer to “Detailed descriptions of SRAMC driver” chapter. 
 
 

4.3  Global Variables 
 
The following shows the global variables used in the sample program. 
 

Variable name Type Function 
AdcBuffer[1] unsigned short Storage buffer for AD conversion 
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4.4  Structure 
 

Definition name 
T_ADC_CFG  config 
Member 
bufferMax unsigned short buffer size(half-word:2Byte) 
_reserved0 unsigned short padding 
buffer unsigned short* Convert result save buffer 
intEnableFunc void(*)(void) Interrupt Enable function 
intDisableFunc void(*)(void) Interrupt Disable function 
_reserved1 unsigned short advance mode 
advanceMode unsigned short advance mode 
_reserved2 unsigned short advance mode 
clockDivide unsigned short A/D converter clock division ratio select 
clockControl unsigned short A/D converter clock control 
_reserved3 unsigned short padding 
_reserved4 unsigned short padding 
triggerSelect unsigned short A/D conversion trigger selection 
modeSelect unsigned short A/D conversion mode selection 
_reserved5 unsigned short padding 
channelStart unsigned short A/D converter start channel selection 
channelEnd unsigned short A/D converter end channel selection 
_reserved6 unsigned short padding 
_reserved7 unsigned short padding 
convertIntEnable unsigned short Conversion complete interrupt enable (ADV) 
compareIntEnable unsigned short Out-of-range interrupt enable (ADV) 
intSignalMode unsigned short Interrupt signal mode (ADV) 
_reserved8 unsigned short padding 
samplingTime unsigned short Input signal sampling time setup 
_reserved9 unsigned short padding 
compareChannle unsigned short Upper/Lower limit comparision channel selection (ADV) 
compareEnable unsigned short Upper/Lower limit comparision ebnable (ADV) 
upperLimit unsigned short A/D conversion upper limit value (ADV) 
_reserved10 unsigned short padding 
lowerLimit unsigned short A/D conversion lower limit value (ADV) 
_reserved11 unsigned short padding 
intEnable0 unsigned short Ch0 conversion complete interrupt enable (ADV) 
intEnable1 unsigned short Ch1 conversion complete interrupt enable (ADV) 
intEnable2 unsigned short Ch2 conversion complete interrupt enable (ADV) 
intEnable3 unsigned short Ch3 conversion complete interrupt enable (ADV) 
intEnable4 unsigned short Ch4 conversion complete interrupt enable (ADV) 
intEnable5 unsigned short Ch5 conversion complete interrupt enable (ADV) 
intEnable6 unsigned short Ch6 conversion complete interrupt enable (ADV) 
intEnable7 unsigned short Ch7 conversion complete interrupt enable (ADV) 
_reserved12 unsigned short padding 
Remarks 
Structure for setting the initial value of ADC. 
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4.5  Operating Procedures 
 
Import the project 
(1) Launch the IDE and import the “abc” project. 

 For information on importing projects, refer to “3. Software Development Procedures” in 
S5U1C17001C Manual. 

 
Build 
(1) Build the “abc” project by using the IDE. 
 
Connection and powering on procedures 
(1) Connect SVT17801, USB miniB cable and PC. 
(2) Reset SVT17 ICD board. 
 
Run the program 
(1) Execute “abc” project by using the IDE. 
(2) After “abc” has been executed, a message “This is sample program for AD controller.” is output to the 

simulated I/O. 
(3) Press one of Push Switch S1 to S6 or SW2. 

A message that the corresponding Switch has been pressed is output to the Simulated I/O. 
 
 

4.6  Outline of the sample program operations 
 
(1) Initialize the PT8. 
(2) Set the Port0 for analog input. 
(3) Initialize ITC. (Enable interrupt for ADC/PT8Ch0.) 
(4) Initialize the ADC. 
(5) Enable the CPU interrupt. 
(6) Enable ADC functions. 
(7) Wait for a conversion result reported from AIN7 and, if the result is within the defined range, output the 

relevant message to the simulated I/O. 
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4.7  Flowchart 
 
The following shows the flowchart of the main routine and interrupt handler functions. 
 

Main process 

Initialize T8_ch.0

T8Initialize 

Initialize GPIO 

PortInitialize 

Initialize ITC 

ItcInitialize 

Initialize ADC 

AdcInitialize 

Enable CPU interrupt 
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Read key by 
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 Interrupt handler section (inthdlr.c ; adc_drv.c) 
 

  

End 

Clear relevant flag 

ItcClrT8Ch0Int 

AdcEndInt 

Start interrupt 

ADC interrupt handler 

AdcInterruptHandler 

End 

AdcRangeInt 

Start interrupt 

End 

ADC status check
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Copy to ADC Data 

Read & 
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End 

Adv

Copy to ADC Data 

Read & 
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ADC software 

trigger Setting 

AdcStartADC 

 

T8_Ch.0 

interrupt occurred 

Start T8_Ch.0 interrupt

AD conversion complete 

interrupt occurred. 

 



4. SOFTWARE DESCRIPTION 
 
 

10 EPSON S1C17801 ADC Application Note 
(Rev.1.0) 

4.8  Detailed description of ABC driver 
 
The following provides descriptions on the functions described in the files adc_drv.c and adc_api.h. 
 
 

Initializing ADC 
 

Format Int AdcInit(T_ADC_CFG *config) 
Function Initializes the ADC functions 
Argument config -in Parameters setting AD controller 
Return value SUCCESS : Terminated successfully 

ERROR  : Terminated abnormally 
(Description) 
 
Initializes ADC according to the config details. 
The following shows the structure of T_ADC_CFG. When using this function for configuration, define the setting value 
for each member. 
Undefined value is set for a member that has not been defined. 
(ADV) can be defined when AdvMode is enabled. 
 
typedef struct { 
 unsigned short bufferMax;  // The maximum number of buffer (by half-word unit) 
 unsigned short *buffer;  // Buffer holding the covers result 
     // [15]:Overwrite Error 
     // [11]:Conversion result valid flag 
     // [9:0]:Conversion result 
 void  (*intEnableFunc)(void);  // Interrupt Enable function 
 void  (*intDisableFunc)(void); // Interrupt Disable function 
 
 unsigned short advanceMode:1; // advance mode 
 
 unsigned short clockDivide:3; // A/D converter clock division ratio select 
 unsigned short clockControl:1; // A/D converter clock control 
 
 unsigned short triggerSelect:2; // A/D conversion trigger selection 
 unsigned short modeSelect:1; // A/D conversion mode selection 
 unsigned short channelStart:3; // A/D converter start channel selection 
 unsigned short channelEnd:3; // A/D converter end channel selection 
 
 unsigned short convertIntEnable:1; // Conversion complete interrupt enable(ADV) 
 unsigned short compareIntEnable:1; // Out-of-range interrupt enable(ADV) 
 unsigned short intSignalMode:1; // Interrupt signal mode(ADV) 
 unsigned short samplingTime:2; // Input signal sampling time setup 
 unsigned short compareChannle:3; // Upper/Lower limit comparision channel selection(ADV) 
 unsigned short compareEnable:1; // Upper/Lower limit comparision ebnable(ADV) 
 
 unsigned short upperLimit:10; // A/D conversion upper limit value(ADV) 
 
 unsigned short lowerLimit:10; // A/D conversion lower limit value(ADV) 
 
 unsigned short intEnable0:1; // Ch0 conversion complete interrupt enable(ADV) 
 unsigned short intEnable1:1; // Ch1 conversion complete interrupt enable (ADV) 
 unsigned short intEnable2:1; // Ch2 conversion complete interrupt enable (ADV) 
 unsigned short intEnable3:1; // Ch3 conversion complete interrupt enable (ADV) 
 unsigned short intEnable4:1; // Ch4 conversion complete interrupt enable (ADV) 
 unsigned short intEnable5:1; // Ch5 conversion complete interrupt enable(ADV) 
 unsigned short intEnable6:1; // Ch6 conversion complete interrupt enable(ADV) 
 unsigned short intEnable7:1; // Ch7 conversion complete interrupt enable(ADV) 
} T_ADC_CFG; 
 
Data within the buffer are assigned as follows: 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
OWE - Valid - Conversion result 

 
When bit 11 is defined as Valid, the conversion result is valid. 
  To be cleared using application on the upper level. Otherwise, the next result will not be held. 
When bit 15 is defined as OWE, the conversion result is also valid. However, the converted result has been lost in advance. 
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Setting ADC operating mode 
 

Format int AdcSetMode(unsigned short mode) 
Function Switches the operation mode of ADC function (between standard and advance modes) 
Argument mode -in modes switched 

  ADC_STANDARD : Standard mode 
  ADC_ADVANCE : Advance mode 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
The operating mode is set by the AdcInit function at initialization. 
The operating mode can also be switched at any time besides the initialization. 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD 
converter is enabled, the setting is not effected and ERROR is returned. 
 
 

Obtaining ADC operating mode (Macro function) 
 

Format unsigned short AdcGetMode(void) 
Function Returns the current operating mode of ADC function 
Argument None 
Return value ADC_STANDARD : Standard mode 

ADC_ADVANCE : Advance mode 
(Description) 
Returns the operating mode currently set. 
 
 

Selecting ADC supply clock 
 

Format int AdcSetClock(unsigned short clock) 
Function Selects the ADC supply clock 
Argument clock -in Clock selected 

  ADC_CLOCK_256：PCLK/256 
  ADC_CLOCK_128：PCLK/128 
  ADC_CLOCK_64 ：PCLK/64 
  ADC_CLOCK_32 ：PCLK/32 
  ADC_CLOCK_16 ：PCLK/16 
  ADC_CLOCK_8  ：PCLK/8 
  ADC_CLOCK_4  ：PCLK/4 
  ADC_CLOCK_2  ：PCLK/2 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
The operating mode is set by the AdcInit function at initialization. 
The operating mode can also be switched at any time besides the initialization. 
Select the clock to supply from Prescaler. 
 
When this function is used to change a setting, disable the AD converter and turn off the Clock Control. Otherwise, the 
setting is not effected and ERROR is returned. 
After the setting, the Clock Control must be started using AdcClockStart. 
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Obtaining ADC supply clock (Macro function) 
 

Format unsigned short AdcGetClock(void) 
Function Obtains current set value of the supply clock 
Argument None 
Return value ADC_CLOCK_256：PCLK/256 

ADC_CLOCK_128：PCLK/128 
ADC_CLOCK_64 ：PCLK/64 
ADC_CLOCK_32 ：PCLK/32 
ADC_CLOCK_16 ：PCLK/16 
ADC_CLOCK_8 ：PCLK/8 
ADC_CLOCK_4 ：PCLK/4 
ADC_CLOCK_2 ：PCLK/2 

(Description) 
Obtains the set value currently defined. 
 
 

Starting ADC clock supply 
 

Format int AdcStartClock(void) 
Function Starts the supply clock to ADC function 
Argument None 
Return value SUCCESS : Terminated successfully 

ERROR  : Undefined 
(Description) 
Starts clock supply 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD convert 
is enabled, the setting is not effected and ERROR is returned. 
 
 

Stopping ADC clock supply 
 

Format int AdcStopClock(void) 
Function Stops the supply clock to ADC function 
Argument None 
Return value SUCCESS : Terminated successfully 

ERROR  : Undefined 
(Description) 
Stops clock supply 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD 
converter is enabled, the setting is not effected and ERROR is returned. 
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Setting ADC conversion channel 
 

Format int AdcSetChannel(unsigned char start,  
unsigned char end) 

Function Sets ADC conversion channel 
Argument start -in Start channel number 

end -in End channel number 
  ADC_CH0 : Channel 0 
  ADC_CH1 : Channel 1 
  ADC_CH2 : Channel 2 
  ADC_CH3 : Channel 3 
  ADC_CH4 : Channel 4 
  ADC_CH5 : Channel 5 
  ADC_CH6 : Channel 6 
  ADC_CH7 : Channel 7 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
Sets the channel for conversion. 
The channel is set by the AdcInit function at initialization, 
and can also be set using this function at any time. 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD 
converter is enabled, the setting is not effected and ERROR is returned. 
 
 

Obtaining the set value of ADC conversion channel 
 

Format void AdcGetChannel(unsigned char *start,  
unsigned char *end) 

Function Obtains the set value of ADC conversion channel 
Argument *start -out Start channel number 

*end -out End channel number 
  ADC_CH0 : Channel 0 
  ADC_CH1 : Channel 1 
  ADC_CH2 : Channel 2 
  ADC_CH3 : Channel 3 
  ADC_CH4 : Channel 4 
  ADC_CH5 : Channel 5 
  ADC_CH6 : Channel 6 
  ADC_CH7 : Channel 7 

Return value None 
(Description) 
Obtains the set value of ADC conversion channel. 

 



4. SOFTWARE DESCRIPTION 
 
 

14 EPSON S1C17801 ADC Application Note 
(Rev.1.0) 

Setting conversion operating mode for ADC 
 

Format int AdcSetConvertMode(unsigned short mode) 
Function Sets conversion operating mode for ADC 
Argument mode -in Conversion operating mode 

  ADC_CONTINUE: Continue mode 
  ADC_NORMAL : Normal mode 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
Sets the operation mode for conversion. 
The mode is set by the AdcInit function at initialization,  
and can also be set using this function at any time. 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD 
converter is enabled, the setting is not effected and ERROR is returned. 
 
 

Obtaining set value of conversion operating mode for ADC (Macro function) 
 

Format unsigned short AdcGetConvertMode(void) 
Function Obtains the set value of conversion operating mode for ADC 
Argument None 
Return value ADC_CONTINUE : Continue mode 

ADC_NORMAL : Normal mode 
(Description) 
Obtains the conversion operation mode currently set. 
 
 

Setting trigger to start ADC conversion 
 

Format int AdcSetTrigger(unsigned short trigger) 
Function Sets trigger to start ADC conversion 
Argument trigger -in Trigger to start conversion 

  ADC_EXTERN : External trigger (#ADTRG) 
  ADC_TIMER_8 : 8 Bit Timer 
  ADC_TIMER_16 : 16 Bit Timer 
  ADC_SOFTWARE : Software 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
Sets the trigger to start conversion process. 
The trigger is set by the AdcInit function at initialization,  
and can also be set using this function at any time. 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD 
converter is enabled, the setting is not effected and ERROR is returned. 
 



4. SOFTWARE DESCRIPTION 
 
 

S1C17801 ADC Application Note EPSON 15 
(Rev.1.0) 

Obtaining set value of starting ADC conversion (Macro function) 
 

Format unsigned short AdcGetTrigger(void) 
Function Obtains the set value of the trigger starting ADC conversion 
Argument None 
Return value ADC_EXTERN : External trigger (#ADTRG) 

ADC_TIMER_8 : 8 Bit Timer 
ADC_TIMER_16 : 16 Bit Timer 
ADC_SOFTWARE : Software 

(Description) 
Returns the trigger value to start conversion. 
 
 

Setting ADC interrupt signal mode 
 

Format int AdcSetInterruptMode(unsigned short mode) 
Function Sets ADC interrupt signal mode 
Argument mode -in Interrupt signal mode 

  ADC_INT_CMPONLY : Conversion complete interrupt only 
  ADC_INT_OR : Conversion complete OR comparison result

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
Sets the interrupt signal mode. 
The mode is set by the AdcInit function at initialization, 
and can also be set using this function at any time. 
However, ERROR is returned unless Advance mode is enabled. 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD 
converter is enabled, the setting is not effected and ERROR is returned. 
 
 

Obtaining set value of ADC interrupt mode (Macro function) 
 

Format unsigned short AdcGetInterruptMode(void) 
Function Sets ADC interrupt signal mode 
Argument None 
Return value ADC_INT_CMPONLY : Conversion complete interrupt only 

ADC_INT_OR : Conversion complete OR comparison result 
(Description) 
Returns the interrupt signal mode. 
 
 

Enabling ADC conversion complete interrupt 
 

Format int AdcEnableConvertInterrupt(void) 
Function Enables ADC conversion complete interrupt 
Argument None 
Return value SUCCESS : Terminated successfully 

ERROR  : Undefined 
(Description) 
Enables interrupt handler when conversion is completed. 
The mode is set by the AdcInit function at initialization, 
and can also be set using this function at any time. 
However, ERROR is returned unless Advance mode is enabled. 
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Disabling ADC conversion complete interrupt (Macro function) 
 

Format void AdcDisableConvertInterrupt(void) 
Function Disables ADC conversion complete interrupt 
Argument None 
Return value None 
(Description) 
Disables interrupt handler when conversion is completed. 
The mode is set by the AdcInit function at initialization, 
and can also be set using this function at any time. 
 
 

Enabling ADC out of range interrupt 
 

Format int AdcEnableOutOfRangeInterrupt(void) 
Function Enables ADC out of range interrupt. 
Argument None 
Return value SUCCESS : Terminated successfully 

ERROR  : Undefined 
(Description) 
Enables out of range interrupt handler. 
The mode is set by the AdcInit function at initialization, 
and can also be set using this function at any time. 
However, ERROR is returned unless Advance mode is enabled. 
 
 

Disabling ADC out of range interrupt (Macro function) 
 

Format void AdcDisableOutOfRangeInterrupt(void) 
Function Disables ADC out of range interrupt 
Argument None 
Return value None 
(Description) 
Disables out of range interrupt handler. 
The mode is set by the AdcInit function at initialization, 
and can also be set using this function at any time. 
 
 

Enabling ADC operation 
 

Format int AdcEnableADC(void) 
Function Enables the ADC operation 
Argument None 
Return value SUCCESS : Terminated successfully 

ERROR  : Undefined 
(Description) 
The ADC operation is enabled, and is started by the trigger input previously set. 
ERROR is returned unless Clock is started. 
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Disabling ADC operation (Macro function) 
 

Format void AdcDisableADC(void) 
Function Disables the ADC operation 
Argument None 
Return value None 
(Description) 
Disables the ADC operation. 
 
 

Starting ADC conversion 
 

Format int AdcStartADC(void) 
Function Starts ADC conversion process. 
Argument None 
Return value SUCCESS : Terminated successfully 

ERROR  : Undefined 
(Description) 
Starts the ADC conversion process. (Enabled when trigger is set in software.) 
ERROR is returned unless ADC is enabled. 
 
 

Stopping ADC conversion (Macro function) 
 

Format void AdcStopADC(void) 
Function Stops ADC conversion process. 
Argument None 
Return value None 
(Description) 
Stops the ADC conversion process. (Can forcibly stop regardless of the trigger setting.) 
 
 

Setting time for sampling ADC input signal 
 

Format int AdcSetSampling(unsigned short sampling) 
Function Sets time for sampling ADC input signal 
Argument sampling -in Time for sampling conversion input signal 

  ADC_SAMPLING_9：9CLock 
  ADC_SAMPLING_7：7Clock 
  ADC_SAMPLING_5：5Clock 
  ADC_SAMPLING_3：3Clock 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
Sets time for sampling conversion input signal. 
The time is set by the AdcInit function at initialization, 
and can also be set using this function at any time. 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD 
converter is enabled, the setting is not effected and ERROR is returned. 
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Obtaining set value of time for sampling ADC input signal (Macro function) 
 

Format unsigned short AdcGetSampling(void) 
Function Obtains set value of time for sampling ADC input signal(Macro function) 
Argument None 
Return value ADC_SAMPLING_9：9CLock 

ADC_SAMPLING_7：7Clock 
ADC_SAMPLING_5：5Clock 
ADC_SAMPLING_3：3Clock 

(Description) 
Returns set value of time for sampling conversion input signal. 

 
 
Sets ADC upper/lower limit comparison channel 
 

Format int AdcSetCmpCh(unsigned char ch) 
Function Sets ADC upper/lower limit comparison channel 
Argument ch -in Comparison channel 

  ADC_CH0 : Channel 0 
  ADC_CH1 : Channel 1 
  ADC_CH2 : Channel 2 
  ADC_CH3 : Channel 3 
  ADC_CH4 : Channel 4 
  ADC_CH5 : Channel 5 
  ADC_CH6 : Channel 6 
  ADC_CH7 : Channel 7 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
Defines channel number used for comparing values set in the upper/lower limit comparison register. 
The channel number is set by the AdcInit function at initialization, 
and can also be set using this function at any time. 
However, ERROR is returned unless Advance mode is enabled. 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD 
converter is enabled, the setting is not effected and ERROR is returned. 

 
 
Obtaining set value of ADC upper/lower channel comparison channel (Macro function) 
 

Format unsigned char AdcGetCmpCh(void) 
Function Obtains the set value of the ADC upper/lower limit comparison channel 
Argument None 
Return value ADC_CH0 : Channel 0 

ADC_CH1 : Channel 1 
ADC_CH2 : Channel 2 
ADC_CH3 : Channel 3 
ADC_CH4 : Channel 4 
ADC_CH5 : Channel 5 
ADC_CH6 : Channel 6 
ADC_CH7 : Channel 7 

(Description) 
Returns channel number used for comparing values set in the upper/lower limit comparison register. 
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Setting ADC upper/lower limit comparison value 
 

Format int AdcSetLimit(unsigned short upper, 
unsigned short lower) 

Function Sets ADC upper/lower limit comparison value. 
Argument upper -in upper limit value 

  0 to 0x3FF 
lower -in lower limit value 
  0 to 0x3FF 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
Sets upper/lower limit comparison value. 
The value is set by the AdcInit function at initialization, 
However, ERROR is returned unless Advance mode is enabled. 
 
When this function is used to change a setting, disable the AD converter. If this function is called while the AD 
converter is enabled, the setting is not effected and ERROR is returned. 

 
 
Obtaining set value of ADC upper/lower limit comparison 
 

Format void AdcGetLimit(unsigned short *upper,  
unsigned short *lower) 

Function Obtains set value of ADC upper/lower limit comparison 
Argument *upper -out upper limit value 

  0 to 0x3FF 
*lower -out lower limit value 
  0 to 0x3FF 

Return value None 
(Description) 
Returns set value of upper/lower limit comparison. 
 
 

Enabling interrupt 
 

Format int AdcEnableInterrupt(unsigned short ch) 
Function Enables ADC interrupt 
Argument ch -in Channel to be enabled (OR setting allowed) 

  ADC_INT_CH0 : Channel 0 
  ADC_INT_CH1 : Channel 1 
  ADC_INT_CH2 : Channel 2 
  ADC_INT_CH3 : Channel 3 
  ADC_INT_CH4 : Channel 4 
  ADC_INT_CH5 : Channel 5 
  ADC_INT_CH6 : Channel 6 
  ADC_INT_CH7 : Channel 7 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
Enables interrupt handler. 
However, ERROR is returned unless Advance mode is enabled. 
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Disabling ADC interrupt (Macro function) 
 

Format void AdcDisableInterrupt(unsigned short ch) 
Function Disables ADC interrupt 
Argument ch -in Channel to be disabled (OR setting allowed) 

  ADC_INT_CH0 : Channel 0 
  ADC_INT_CH1 : Channel 1 
  ADC_INT_CH2 : Channel 2 
  ADC_INT_CH3 : Channel 3 
  ADC_INT_CH4 : Channel 4 
  ADC_INT_CH5 : Channel 5 
  ADC_INT_CH6 : Channel 6 
  ADC_INT_CH7 : Channel 7 

Return value SUCCESS : Terminated successfully 
ERROR  : Undefined 

(Description) 
Disables interrupt handler. 
 
 

Obtaining ADC conversion result (Macro function) 
 

Format unsigned short AdcGetData(void) 
Function Obtains ADC conversion result. 
Argument None 
Return value Returns the ADC conversion result. 
(Description) 
Returns the ADC conversion result. 
 
 

Obtaining ADC conversion channel (Macro function) 
 

Format unsigned char AdcGetChStatus(void) 
Function Obtains ADC conversion channel 
Argument None 
Return value Returns the ADC conversion result. 

ADC_CH0 : Channel 0 
ADC_CH1 : Channel 1 
ADC_CH2 : Channel 2 
ADC_CH3 : Channel 3 
ADC_CH4 : Channel 4 
ADC_CH5 : Channel 5 
ADC_CH6 : Channel 6 
ADC_CH7 : Channel 7 

(Description) 
Returns the ADC channel currently in conversion process. 
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Obtaining ADC status (Macro function) 
 

Format unsigned short AdcGetStatus(void) 
Function Obtains ADC status 
Argument None 
Return value Returns ADC status (OR condition) 

ADC_STATUS_UPPER : Out of upper limit 
ADC_STATUS_LOWER : Out of lower limit 
ADC_STATUS_CMP : Conversion complete 
ADC_STATUS_RUN : Currently in conversion process 
ADC_STATUS_ERR : ADD register overwrite error 

(Description) 
Returns the ADC status. 
 
 

Clearing ADC overwrite error (Macro function) 
 

Format void AdcClearOverwriteError(void) 
Function Clears ADC overwrite 
Argument None 
Return value None 
(Description) 
Clears ADC overwrite error. 
 
 

Obtaining ADC advance status (Macro function) 
 

Format unsigned short AdcGetADVStatus (void) 
Function Obtains ADC upper/lower limit status 
Argument None 
Return value Returns ADC advance status (OR condition) 

ADC_STATUS_CHO_CMP : Ch.0 Conversion complete 
ADC_STATUS_CH1_CMP : Ch.1 Conversion complete 
ADC_STATUS_CH2_CMP : Ch.2 Conversion complete 
ADC_STATUS_CH3_CMP : Ch.3 Conversion complete 
ADC_STATUS_CH4_CMP : Ch.4 Conversion complete 
ADC_STATUS_CH5_CMP : Ch.5 Conversion complete 
ADC_STATUS_CH6_CMP : Ch.6 Conversion complete 
ADC_STATUS_CHO_CMP : Ch.7 Conversion complete 
ADC_STATUS_CH0_ERR : Ch.0 overwrite error 
ADC_STATUS_CH1_ERR : Ch.1 overwrite error 
ADC_STATUS_CH2_ERR : Ch.2 overwrite error 
ADC_STATUS_CH3_ERR : Ch.3 overwrite error 
ADC_STATUS_CH4_ERR : Ch.4 overwrite error 
ADC_STATUS_CH5_ERR : Ch.5 overwrite error 
ADC_STATUS_CH0_ERR : Ch.6 overwrite error 
ADC_STATUS_CH7_ERR : Ch.7 overwrite error 

(Description) 
Returns the upper/lower limit value obtained from ADC conversion result. 
 



4. SOFTWARE DESCRIPTION 
 
 

22 EPSON S1C17801 ADC Application Note 
(Rev.1.0) 

Clearing ADC advance overwrite error (Macro function) 
 

Format void AdcClearADVOverwriteError( 
unsigned short over) 

Function Clears ADC advance overwrite 
Argument over -in Overwrite error Ch (OR setting allowed) 

  ADC_STATUS_CH0_ERR  ：Ch0 Overwrite Error 
  ADC_STATUS_CH1_ERR  ：Ch1 Overwrite Error 
  ADC_STATUS_CH2_ERR  ：Ch2 Overwrite Error 
  ADC_STATUS_CH3_ERR  ：Ch3 Overwrite Error 
  ADC_STATUS_CH4_ERR  ：Ch4 Overwrite Error 
  ADC_STATUS_CH5_ERR  ：Ch5 Overwrite Error 
  ADC_STATUS_CH6_ERR  ：Ch6 Overwrite Error 
  ADC_STATUS_CH7_ERR  ：Ch7 Overwrite Error 

Return value None 
(Description) 
Clears ADC advance overwrite error. 
 
 

Obtaining ADC advance conversion result 
 

Format unsigned short AdcGetADVData(unsigned char ch) 
Function Obtains ADC advance conversion result 
Argument ch -in Channel number 

  ADC_CH0 : Channel 0 
  ADC_CH1 : Channel 1 
  ADC_CH2 : Channel 2 
  ADC_CH3 : Channel 3 
  ADC_CH4 : Channel 4 
  ADC_CH5 : Channel 5 
  ADC_CH6 : Channel 6 
  ADC_CH7 : Channel 7 

Return value Returns the ADC advance conversion result. 
(Description) 
Returns the ADC conversion result. 
 
 

Obtaining ADC internal state 
 

Format void AdcGetInternalState(unsigned char *state, 
unsigned char *counter) 

Function Obtaining ADC internal state 
Argument state -in Internal state 

  ADC_INTERNAL_ST_IDEL : Idle state 
  ADC_INTERNAL_ST_SAMP : Sampling 
  ADC_INTERNAL_ST_CONV : Currently in conversion process 
counter -in Internal counter value 
  0 to 15 

Return value None 
(Description) 
Returns the ADC internal state. 
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Disables interrupt handler 
 

Format void AdcInterruptHandler(void) 
Function ADC interrupt handler 
Argument None 
Return value None 
(Description) 
Executes ADC interrupt handler. 
Holds the conversion result in config.buffer. 
 
 

Obtaining ADC internal interrupt flag 
 

Format unsigned short AdcGetIntFactor(void) 
Function Obtains ADC internal interrupt flag 
Argument None 
Return value ADC_INTR_UPPER_OUT : Out of upper range 

ADC_INTR_LOWER_OUT : Out of lower range 
ADC_INTR_CONVERT_CMP : Conversion complete 
ADC_INTR_OWE  : Overwrite 

(Description) 
Returns ADC internal interrupt flag. 
Stored in the buffer area specified by config.buffer, as Ring Buffer of config.bufferMax. 
 
Application on the upper level must call this API to determine whether the conversion process is completed or not. 
ADC_INTR_CONVERT_CMP/ADC_INTR_OWE is set for each conversion of each channel if conversion for multiple 
channels is defined. When checking conversion data using this flag, refer to Valid Bit inside config.buffer. 
If the data is not needed, clear Valid.Bit inside the buffer. 

 
 
Clearing ADC internal interrupt flag 
 

Format void AdcClearIntFactor(unsigned short factor) 
Function Obtains ADC internal interrupt flag 
Argument factor -in Clear flag 

  ADC_INTR_UPPER_OUT : Out of upper range 
  ADC_INTR_LOWER_OUT : Out of lower range 
  ADC_INTR_CONVERT_CMP : Conversion 
  ADC_INTR_OWE : Overwrite 

Return value None 
(Description) 
Clears ADC internal interrupt flag. 
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4.9  Header Definitions 
 
The tables below show the definitions used in the driver functions. 
The following lists definitions used by config in AdcInit function. 
 

Definition name Value Description 
ADC_INIT_CONFG_0 8 Register offset 
ADC_INIT_CONFG_1 (ADC_INIT_CONFG_0 + 1) Register offset 
ADC_INIT_CONFG_2 (ADC_INIT_CONFG_1 + 1) Register offset 
ADC_INIT_CONFG_3 (ADC_INIT_CONFG_2 + 1) Register offset 
ADC_INIT_CONFG_4 (ADC_INIT_CONFG_3 + 1) Register offset 
ADC_INIT_CONFG_5 (ADC_INIT_CONFG_4 + 1) Register offset 
ADC_INIT_CONFG_6 (ADC_INIT_CONFG_5 + 1) Register offset 
ADC_INIT_STANDARD 0x00 Standard Mode 
ADC_INIT_ADVANCE 0x01 Advance Mode 
ADC_INIT_CLK2 0x00 clock Divide 1/2 
ADC_INIT_CLK4 0x01 clock Divide 1/4 
ADC_INIT_CLK8 0x02 clock Divide 1/8 
ADC_INIT_CLK16 0x03 clock Divide 1/16 
ADC_INIT_CLK32 0x04 clock Divide 1/32 
ADC_INIT_CLK64 0x05 clock Divide 1/64 
ADC_INIT_CLK128 0x06 clock Divide 1/128 
ADC_INIT_CLK256 0x07 clock Divide 1/256 
ADC_INIT_CLKOFF 0x00 clock Control OFF 
ADC_INIT_CLKON 0x01 clock Control ON 
ADC_INIT_TRIG_SOFT 0x00 trigger Select Software 
ADC_INIT_TRIG_16TIMER 0x01 trigger Select 16bit Timer 
ADC_INIT_TRIG_8TIMER 0x02 trigger Select 8bit Timer 
ADC_INIT_TRIG_ADTRG 0x03 trigger Select AD Trigger 
ADC_INIT_MODE_NORMAL 0x00 mode Select Normal 
ADC_INIT_MODE_CONTINUE 0x01 mode Select Continue 
ADC_INIT_CH0 0x00 Channel 0 
ADC_INIT_CH1 0x01 Channel 1 
ADC_INIT_CH2 0x02 Channel 2 
ADC_INIT_CH3 0x03 Channel 3 
ADC_INIT_CH4 0x04 Channel 4 
ADC_INIT_CH5 0x05 Channel 5 
ADC_INIT_CH6 0x06 Channel 6 
ADC_INIT_CH7 0x07 Channel 7 
ADC_INIT_DISABLE 0x00 Interrupt disable 
ADC_INIT_ENABLE 0x01 Interrupt enable 
ADC_INIT_INTR_OR 0x00 intSignalMode OR mode 
ADC_INIT_INTR_CMP 0x01 intSignalMode Complete only 
ADC_INIT_SAMPLING3 0x00 sampling Time Clock3 
ADC_INIT_SAMPLING5 0x01 sampling Time Clock5 
ADC_INIT_SAMPLING7 0x02 sampling Time Clock7 
ADC_INIT_SAMPLING9 0x03 sampling Time Clock9 
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The following lists definitions used in API functions. 
 

Definition name Value Description 
ADC_STANDARD 0 Standard Mode 
ADC_ADVANCE ADC_ADVMODE_ADCADV Advance Mode 
ADC_CLOCK_2 ADC_INIT_CLK2 clock Divide 1/2 
ADC_CLOCK_4 ADC_INIT_CLK4 clock Divide 1/4 
ADC_CLOCK_8 ADC_INIT_CLK8 clock Divide 1/8 
ADC_CLOCK_16 ADC_INIT_CLK16 clock Divide 1/16 
ADC_CLOCK_32 ADC_INIT_CLK32 clock Divide 1/32 
ADC_CLOCK_64 ADC_INIT_CLK64 clock Divide 1/64 
ADC_CLOCK_128 ADC_INIT_CLK128 clock Divide 1/128 
ADC_CLOCK_256 ADC_INIT_CLK256 clock Divide 1/256 
ADC_CH0 ADC_INIT_CH0 Channel 0 
ADC_CH1 ADC_INIT_CH1 Channel 1 
ADC_CH2 ADC_INIT_CH2 Channel 2 
ADC_CH3 ADC_INIT_CH3 Channel 3 
ADC_CH4 ADC_INIT_CH4 Channel 4 
ADC_CH5 ADC_INIT_CH5 Channel 5 
ADC_CH6 ADC_INIT_CH6 Channel 6 
ADC_CH7 ADC_INIT_CH7 Channel 7 
ADC_NORMAL 0x0000 mode Select Normal 
ADC_CONTINUE ADC_TRIG_CHNL_MS mode Select Continue 
ADC_EXTERN 0x0018 trigger Select AD Trigger 
ADC_TIMER_8 0x0010 trigger Select 8bit Timer 
ADC_TIMER_16 0x0008 trigger Select 16bit Timer  
ADC_SOFTWARE 0x0000 trigger Select Software  
ADC_INT_CMPONLY ADC_EN_SMPL_STAT_INTMODE intSignalMode Complete only 
ADC_INT_OR 0x0000 intSignalMode OR mode 
ADC_SAMPLING_9 0x0300 sampling Time Clock9 
ADC_SAMPLING_7 0x0200 sampling Time Clock7 
ADC_SAMPLING_5 0x0100 sampling Time Clock5 
ADC_SAMPLING_3 0x0000 sampling Time Clock3 
ADC_INT_CH0 ADC_CH07_INTMASK_INTMASK0 Channel 0 interrupt 
ADC_INT_CH1 ADC_CH07_INTMASK_INTMASK1 Channel 1 interrupt 
ADC_INT_CH2 ADC_CH07_INTMASK_INTMASK2 Channel 2 interrupt 
ADC_INT_CH3 ADC_CH07_INTMASK_INTMASK3 Channel 3 interrupt 
ADC_INT_CH4 ADC_CH07_INTMASK_INTMASK4 Channel 4 interrupt 
ADC_INT_CH5 ADC_CH07_INTMASK_INTMASK5 Channel 5 interrupt 
ADC_INT_CH6 ADC_CH07_INTMASK_INTMASK6 Channel 6 interrupt 
ADC_INT_CH7 ADC_CH07_INTMASK_INTMASK7 Channel 7 interrupt 
ADC_STATUS_UPPER ADC_EN_SMPL_STAT_ADUPRST Out of upper limit value 
ADC_STATUS_LOWER ADC_EN_SMPL_STAT_ADLWRST Out of lower limit value 
ADC_STATUS_CMP ADC_EN_SMPL_STAT_ADF Conversion complete 
ADC_STATUS_RUN ADC_EN_SMPL_STAT_ADST Currently in conversion process
ADC_STATUS_ERR ADC_EN_SMPL_STAT_OWE Overwrite error 
ADC_STATUS_CH0_CMP ADC_END_ADF0 Ch.0 Conversion complete 
ADC_STATUS_CH1_CMP ADC_END_ADF1 Ch.1 Conversion complete 
ADC_STATUS_CH2_CMP ADC_END_ADF2 Ch.2 Conversion complete 
ADC_STATUS_CH3_CMP ADC_END_ADF3 Ch.3 Conversion complete 
ADC_STATUS_CH4_CMP ADC_END_ADF4 Ch.4 Conversion complete 
ADC_STATUS_CH5_CMP ADC_END_ADF5 Ch.5 Conversion complete 
ADC_STATUS_CH6_CMP ADC_END_ADF6 Ch.6 Conversion complete 
ADC_STATUS_CH7_CMP ADC_END_ADF7 Ch.7 Conversion complete 
ADC_STATUS_CH0_ERR ADC_END_OWE0 Ch.0 Overwrite error 
ADC_STATUS_CH1_ERR ADC_END_OWE1 Ch.1 Overwrite error 
ADC_STATUS_CH2_ERR ADC_END_OWE2 Ch.2 Overwrite error 
ADC_STATUS_CH3_ERR ADC_END_OWE3 Ch.3 Overwrite error 
ADC_STATUS_CH4_ERR ADC_END_OWE4 Ch.4 Overwrite error 
ADC_STATUS_CH5_ERR ADC_END_OWE5 Ch.5 Overwrite error 
ADC_STATUS_CH6_ERR ADC_END_OWE6 Ch.6 Overwrite error 
ADC_STATUS_CH7_ERR ADC_END_OWE7 Ch.7 Overwrite error 
ADC_INTERNAL_ST_IDLE 0x0000 IDLE state 
ADC_INTERNAL_ST_SAMP 0x0010 Sampling 
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Definition name Value Description 
ADC_INTERNAL_ST_RSV 0x0020 Reserved 
ADC_INTERNAL_ST_CONV 0x0030 Currently in conversion process
ADC_INTR_BUFFER_FULL 0x0001 Unused 
ADC_INTR_UPPER_OUT 0x0002 Out of upper limit value 
ADC_INTR_LOWER_OUT 0x0004 Out of lower limit value 
ADC_INTR_CONVERT_CMP 0x0008 Conversion complete 
ADC_INTR_OWE 0x0010 Overwrite 
ADC_DATA_OWE 0x8000 Conversion result: Overwrite 

generation flag 
ADC_DATA_VALID 0x4000 Conversion result: Data validity 

flag 
ADC_INT_ENABLE 0 Interrupt enable flag 
ADC_INT_DISABLE 1 Interrupt disable flag 
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