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	Important Notice
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1 Introduction

    GPL951XX contains eight 16-bit up-count timer/counters: TimerA~TimerH. TimerA~TimerF support Bit-Angle-Modulation (BAM) function when cooperates with their own two 16-bit registers (preload registers and CCPB registers).
When timer/counter is set as in Bit-Angle-Modulation (BAM) mode, the PortB[5:0] pin is configured as OUTPUT pin automatically. When the timer/counter is enabled, the BAM output will toggle at the overflow of timer/counter and at the end of CCPB cycle. There are two output signal polarities on BAM output pin, positive and negative.
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Register setting:
*P_TimerX_CCP_Reg[7:0] = Bit[7:0]
*P_TimerX Preload = Timer preload value, at lease 256 upcount in BAM mode
*P_TimerX_CCP_Ctr1[1:0] setting BAM data polarity
*P_TimerX Ctrl setting BAM source clk

Note:
1. Every BAM bit data will keep (BAM source clk)*bit duration.
ex: bit7 keep (BAM source clk)*128 duration, bit6 keep (BAM source clk)*64 duration...etc.
2. After bit0 duration is end, the signal will reserve until mext timer overflow.
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2 Function List for Assembly
	BAM Driver Function List

	Function
	Parameter
	Return
	Description

	F_BAM_Initial
	None
	None
	BAM driver and HW initialize

	F_BAM_Data_Setting
	R1[13:8] : BAM channel select

0x0100 – BAM0

0x0200 – BAM1

0x0400 – BAM2

0x0800 – BAM3

0x1000 – BAM4

0x2000 – BAM5
R1[7:0] : BAM data, 0x00~0xff
	None
	BAM channel data setting

	F_BAM_Start
	R1[13:8] : BAM channel select

0x0100 – BAM0

0x0200 – BAM1

0x0400 – BAM2

0x0800 – BAM3

0x1000 – BAM4

0x2000 – BAM5
	None
	Start BAM signal output

	F_BAM_Stop
	R1[13:8] : BAM channel select

0x0100 – BAM0

0x0200 – BAM1

0x0400 – BAM2

0x0800 – BAM3

0x1000 – BAM4

0x2000 – BAM5
	None
	Stop BAM signal output


3 Global Variable for Assembly
3.1 BAM Driver Global Variable
	Name
	Size(word)
	Description

	None
	None
	None


4 Global Table for Assembly
4.1 BAM Driver Global Table
	Name
	Size(word)
	Description

	None
	None
	None


5 Resource
5.1 BAM Driver Code

5.1.1 RAM Size
	Overlap RAM (word)
	Non-overlap RAM (word)

	0
	0


5.1.2 ROM Size
	Code (word)
	DATA (word)

	198(1ch) ~ 284(6ch)
	0


6 Project Architecture for Assembly
6.1 Architecture
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7 Application Interface for Assembly
7.1 BAM driver Code
7.1.1 F_BAM_Initial
	Description
	BAM HW initial

	Parameters
	None

	Return Values
	None

	Destroy
	R1

	Remarks
	none

	Example
	……..
call
 F_BAM_Initial
……..


7.1.2 F_BAM_Data_Setting
	Description
	Set BAM data

	Parameters
	R1[13:8] : BAM channel select
         0x0100 – select BAM0

         0x0200 – select BAM1

         0x0400 – select BAM2

         0x0800 – select BAM3

         0x1000 – select BAM4

         0x2000 – select BAM5

R1[7:0] : BAM data, 0x00~0xff

	Return Values
	None

	Destroy
	R1, R2

	Remarks
	User need call this function to set BAM data

	Example
	……..
r1 = BAM0+0xff              //set BAM0 data 0xff
call F_BAM_Data_Setting
r1 = BAM3+0x80             //set BAM3 data 0x80
call F_BAM_Data_Setting
r1 = BAM1 + BAM5+0x30     //set BAM1 and BAM5 data 0x30
call F_BAM_Data_Setting
……..




7.1.3 F_BAM_Start
	Description
	Start output BAM signal

	Parameters
	R1[13:8] : BAM channel select

         0x0100 – select BAM0

         0x0200 – select BAM1

         0x0400 – select BAM2

         0x0800 – select BAM3

         0x1000 – select BAM4

         0x2000 – select BAM5

	Return Values
	None

	Destroy
	R1, R2

	Remarks
	none

	Example
	……..

call F_BAM_Initial();


//BAM initial

r1 = BAM0 + 0x0080;



call F_BAM_Data_Setting;
     //BAM0 data 0x0080
r1 = BAM0;

call F_BAM_Start;

     //Start output BAM0 signal
……..


7.1.4 F_BAM_Stop
	Description
	Stop output BAM signal

	Parameters
	R1[13:8] : BAM channel select

         0x0100 – select BAM0

         0x0200 – select BAM1

         0x0400 – select BAM2

         0x0800 – select BAM3

         0x1000 – select BAM4

         0x2000 – select BAM5

	Return Values
	None

	Destroy
	R1, R2

	Remarks
	none

	Example
	  ……..
r1 = BAM0;



call F_BAM_Stop;
     //Stop BAM0
  ……..


8 Function List for C
	BAM Driver Function List

	Function
	Parameter
	Return
	Description

	void BAM_Initial(void);
	None
	None
	BAM Driver and HW Initialize

	void BAM_Data_Setting(unsigned int setting);
	Unsigned int setting

setting[13:8] : BAM channel select

0x0100 – BAM0

0x0200 – BAM1

0x0400 – BAM2

0x0800 – BAM3

0x1000 – BAM4

0x2000 – BAM5
setting[7:0] : BAM data, 0x00~0xff
	None
	BAM channel data setting

	void BAM_Start(unsigned int BAM_ch);
	Unsigned int BAM_ch
BAM_ch[13:8] : BAM channel select

0x0100 – BAM0

0x0200 – BAM1

0x0400 – BAM2

0x0800 – BAM3

0x1000 – BAM4

0x2000 – BAM5
	None
	Start BAM signal output

	void BAM_Stop(unsigned int BAM_ch);
	Unsigned int BAM_ch

BAM_ch[13:8] : BAM channel select

0x0100 – BAM0

0x0200 – BAM1

0x0400 – BAM2

0x0800 – BAM3

0x1000 – BAM4

0x2000 – BAM5
	None
	Stop BAM signal output


9 Project Architecture for C
9.1 Architecture

[image: image5]
10 Application Interface for C
10.1 BAM Driver Code

10.1.1 BAM_Initial  

	Description
	BAM Driver and HW initialize

	Header File
	BAM_H.h

	Syntax
	 void BAM_Initial(void);

	Parameters
	None

	Return Values
	None

	Remarks
	Programmers must call this function to initial BAM driver before user BAM function

	Example
	#include
BAM_H.h
int main(void) {
  ……..
  BAM_Initial();
  ……..
}


10.1.2 BAM_Data_Setting 
	Description
	Set BAM data

	Header File
	BAM_H.h

	Syntax
	 void BAM_Data_Setting(unsigned int setting);

	Parameters
	setting[13:8] : BAM channel select

         0x0100 – select BAM0

         0x0200 – select BAM1

         0x0400 – select BAM2

         0x0800 – select BAM3

         0x1000 – select BAM4

         0x2000 – select BAM5

setting[7:0] : BAM data, 0x00~0xff

	Return Values
	None

	Remarks
	User need call this function to set BAM data

	Example
	#include
BAM_H.h
int main(void) {
  ……..
BAM_Initial();
BAM_data_Setting(BAM0+BAM3+0x00ff);      //BAM0 and BAM3 data 0x00ff
……..
}


10.1.3 BAM_Start
	Description
	Start output BAM signal

	Header File
	BAM_H.h

	Syntax
	void BAM_Start(unsigned int BAM_ch);

	Parameters
	unsigned int BAM_ch

BAM_ch [13:8] : BAM channel select

         0x0100 – select BAM0

         0x0200 – select BAM1

         0x0400 – select BAM2

         0x0800 – select BAM3

         0x1000 – select BAM4

         0x2000 – select BAM5

	Return Values
	None

	Remarks
	None

	Example
	#include
BAM_H.h
int main(void) {
  ……..
BAM_Initial();
BAM_data_Setting(BAM0+BAM3+0x00ff);      //BAM0 and BAM3 data 0x00ff
BAM_Start(BAM0+BAM3);                    //BAM0 and BAM3 start

……..
}


10.1.4 BAM_Stop
	Description
	Stop output BAM signal

	Header File
	BAM_H.h

	Syntax
	void BAM_Stop(unsigned int BAM_ch);

	Parameters
	unsigned int BAM_ch

BAM_ch [13:8] : BAM channel select

         0x0100 – select BAM0

         0x0200 – select BAM1

         0x0400 – select BAM2

         0x0800 – select BAM3

         0x1000 – select BAM4

         0x2000 – select BAM5

	Return Values
	None

	Remarks
	None

	Example
	#include
BAM_H.h
int main(void) {
  ……..
BAM_Initial();
BAM_data_Setting(BAM0+BAM3+0x00ff);      //BAM0 and BAM3 data 0x00ff
BAM_Start(BAM0+BAM3);                    //BAM0 and BAM3 start

……..

BAM_Stop(BAM3);                          // BAM3 stop
}


11 Program Example
In maic.c
//main.c

#include "GPL951_Body.h"
#include "BAM_H.h"

int main()
{


unsigned int BAM_Data;

//add your code here


*P_IOC_Dir = 0x00;

*P_IOC_Attrib = 0x00;

*P_IOC_Buffer = 0x00;

*P_IOC_Data = 0x00;



BAM_Initial();


//BAM initial



BAM_Data = *P_IOC_Data&0x00ff;






//get IOC[7:0] as BAM data


BAM_Data_Setting(BAM0+BAM2+BAM4+BAM_Data);


//BAM0/2/4 output BAM_Data

BAM_Data_Setting(BAM1+BAM3+BAM5+(BAM_Data^0xff));

//BAM1/3/5 output BAM_Data^0xff


BAM_Start(BAM0+BAM1+BAM2+BAM3+BAM4+BAM5);


//Start output BAM signal


while(1)

{




BAM_Data = *P_IOC_Data&0x00ff;





//get IOC[7:0] as BAM data




BAM_Data_Setting(BAM0+BAM2+BAM4+BAM_Data);

//BAM0/2/4 output BAM_Data


BAM_Data_Setting(BAM1+BAM3+BAM5+(BAM_Data^0xff));
//BAM1/3/5 output BAM_Data^0xff



*P_WatchDog_Clear = C_WDT_Clear;




//clear WDT


}


return 0;

}
12 Special Note
1. In BAM_Define.inc, it has some constant define. Programmers need to define these parameters before use BAM driver. 
//==========================================

// Constant define area

//==========================================

.define BAM0 1



//1: Enable IOB0 as BAM, refer to TimerA setting
.define BAM0_Polarity
0

//0: Output low pulse








//1: Output high pulse
.define BAM1 0



//1: Enable IOB1 as BAM, refer to TimerB setting
.define BAM1_Polarity
0

//0: Output low pulse








//1: Output high pulse
.define BAM2 0



//1: Enable IOB2 as BAM, refer to TimerC setting
.define BAM2_Polarity
0

//0: Output low pulse








//1: Output high pulse
.define BAM3 0



//1: Enable IOB3 as BAM, refer to TimerD setting
.define BAM3_Polarity
0

//0: Output low pulse








//1: Output high pulse
.define BAM4 0



//1: Enable IOB4 as BAM, refer to TimerE setting
.define BAM4_Polarity
0

//0: Output low pulse








//1: Output high pulse
.define BAM5 0



//1: Enable IOB5 as BAM, refer to TimerF setting
.define BAM5_Polarity
0

//0: Output low pulse








//1: Output high pulse
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