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Sample Testing Circult for HU5522 With

// send out 32-bit (4 bytes) data for 1lpcs HV5522

void HV5522 send data(unsigned char *vdata)

{ unsigned char temp,i,idx;

HV5522 POL_1; HV5522 BL_1; // Do this outside the

HV5522 LE_0;
// send data
for (idx=0; idx<4; idx++)

{
temp = vdatalidx];
for (i=0; 1i<8; i++)
{ HVS5522_CLK_1;
Do-Delay () ;
if (temp&0x01)
HV5522 DIN 1;
else
HV5522 DIN 0;
temp >>= 1;
// clock run
Do-Delay () ;;
HV5522 CLK 0;
Do-Delay () ;
}
}
// strob run
Do-Delay () ;
HVS5522_LE 1;
Do-Delay () ;

HV5522_LE 0;
Do-Delay () ;
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 >NAME
 >VALUE
 

 
 <b>Plastic Leaded Chip Carrier</b> Socked
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >VALUE
 >NAME

 
 <b>Dual In Line Package</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>Small Outline package</b> 150 mil
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >VALUE
 >NAME
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 >NAME
 VCC
 VDD
 GND
 
 
 


 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 




 
 TTL or CMOS to CMOS hex <b>LEVEL SHIFTER</b>
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 












// send out 32-bit(4 bytes) data for 1pcs HV5522

void HV5522_send_data(unsigned char *vdata)

{

	unsigned char temp,i,idx;



	HV5522_POL_1;

	HV5522_BL_1;

	

	HV5522_LE_0;



	// send data	

	for (idx=0; idx<4; idx++)

	{

		temp = vdata[idx];

		for (i=0; i<8; i++)

		{

			HV5522_CLK_1;

			Do-Delay();

			if (temp&0x01)

				HV5522_DIN_1;

			else

				HV5522_DIN_0;

			temp >>= 1;

			// clock run

			Do-Delay();;

			HV5522_CLK_0;

			Do-Delay();

		}

	}

	

	// strob run

	Do-Delay();

	HV5522_LE_1;

	Do-Delay();

	HV5522_LE_0;

	Do-Delay();

}




 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b><p>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 <b>CAPACITOR</b><p>
grid 2.5 mm, outline 2.4 x 4.4 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 mm, outline 2.5 x 5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 mm, outline 3 x 5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 mm, outline 4 x 5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 mm, outline 5 x 5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 mm, outline 6 x 5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 mm + 5 mm, outline 2.4 x 7 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 + 5 mm, outline 2.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 + 5 mm, outline 3.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 + 5 mm, outline 4.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 2.5 + 5 mm, outline 5.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 5 mm, outline 2.4 x 4.4 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>CAPACITOR</b><p>
grid 5 mm, outline 2.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 5 mm, outline 4.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 5 mm, outline 3 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 5 mm, outline 5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 5 mm, outline 5.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 5 mm, outline 7.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
Horizontal, grid 5 mm, outline 7.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>CAPACITOR</b><p>
grid 7.5 mm, outline 3.2 x 10.3 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 7.5 mm, outline 4.2 x 10.3 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 7.5 mm, outline 5.2 x 10.6 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 10.2 mm, outline 4.3 x 13.3 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 10.2 mm, outline 5.4 x 13.3 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 10.2 mm, outline 6.4 x 13.3 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 10.2 mm + 15.2 mm, outline 6.2 x 18.4 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 15 mm, outline 5.4 x 18.3 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 15 mm, outline 6.4 x 18.3 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 15 mm, outline 7.2 x 18.3 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 15 mm, outline 8.4 x 18.3 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 15 mm, outline 9.1 x 18.2 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 22.5 mm, outline 6.2 x 26.8 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 22.5 mm, outline 7.4 x 26.8 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 22.5 mm, outline 8.7 x 26.8 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 22.5 mm, outline 10.8 x 26.8 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 22.5 mm, outline 11.3 x 26.8 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 27.5 mm, outline 9.3 x 31.6 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 27.5 mm, outline 11.3 x 31.6 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 27.5 mm, outline 13.4 x 31.6 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 27.5 mm, outline 20.5 x 31.6 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 32.5 mm, outline 13.7 x 37.4 mm
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 32.5 mm, outline 16.2 x 37.4 mm
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 32.5 mm, outline 18.2 x 37.4 mm
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 37.5 mm, outline 19.2 x 41.8 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 37.5 mm, outline 20.3 x 41.8 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 5 mm, outline 3.5 x 7.5 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 37.5 mm, outline 15.5 x 41.8 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 7.5 mm, outline 6.3 x 10.6 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 27.5 mm, outline 15.4 x 31.6 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>CAPACITOR</b><p>
grid 27.5 mm, outline 17.3 x 31.6 mm
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>Ceramic Chip Capacitor KEMET 0204 reflow solder</b><p>
Metric Code Size 1005
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>Ceramic Chip Capacitor KEMET 0603 reflow solder</b><p>
Metric Code Size 1608
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>Ceramic Chip Capacitor KEMET 0805 reflow solder</b><p>
Metric Code Size 2012
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>Ceramic Chip Capacitor KEMET 1206 reflow solder</b><p>
Metric Code Size 3216
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>Ceramic Chip Capacitor KEMET 1210 reflow solder</b><p>
Metric Code Size 3225
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>Ceramic Chip Capacitor KEMET 1812 reflow solder</b><p>
Metric Code Size 4532
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>Ceramic Chip Capacitor KEMET 1825 reflow solder</b><p>
Metric Code Size 4564
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>Ceramic Chip Capacitor KEMET 2220 reflow solder</b><p>Metric Code Size 5650
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>Ceramic Chip Capacitor KEMET 2225 reflow solder</b><p>Metric Code Size 5664
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b> </b><p>
Source: http://www.vishay.com/docs/10129/hpc0201a.pdf
 
 
 >NAME
 >VALUE
 

 
 Source: http://www.avxcorp.com/docs/catalogs/cx5r.pdf
 
 
 >NAME
 >VALUE
 
 
 
 

 
 <b>CAPACITOR</b><p>
Source: AVX .. aphvc.pdf
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>CAPACITOR</b><p>
Source: AVX .. aphvc.pdf
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 >VALUE
 >NAME

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>EPCOS SMD Varistors, MLV; Standard Series</b><p>
Source: www.farnell.com/datasheets/49238.pdf
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>EPCOS SMD Varistors, MLV; Standard Series</b><p>
Source: www.farnell.com/datasheets/49238.pdf
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>EPCOS SMD Varistors, MLV; Standard Series</b><p>
Source: www.farnell.com/datasheets/49238.pdf
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>EPCOS SMD Varistors, MLV; Standard Series</b><p>
Source: www.farnell.com/datasheets/49238.pdf
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>EPCOS SMD Varistors, MLV; Standard Series</b><p>
Source: www.farnell.com/datasheets/49238.pdf
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>EPCOS SMD Varistors, MLV; Standard Series</b><p>
Source: www.farnell.com/datasheets/49238.pdf
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>EPCOS SMD Varistors, MLV; Standard Series</b><p>
Source: www.farnell.com/datasheets/49238.pdf
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>VARISTOR</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>SMD Varistors Monolithic; Standard Series</b><p>
Source: www.epcos.com .. 01430148.pdf
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 <b>SMD Varistors Monolithic; Standard Series</b><p>
Source: www.epcos.com .. 01430148.pdf
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 2mm SMD side-entry connector. tDocu layer indicates the actual physical plastic housing. +/- indicate SparkFun standard batteries and wiring.
 
 
 
 
 
 
 
 
 
 
 
 
 
 >Name
 >Value
 +
 -

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >Name
 >Value

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 This footprint was designed to help hold the alignment of a through-hole component (i.e.  6-pin header) while soldering it into place.  
You may notice that each hole has been shifted either up or down by 0.005 of an inch from it's more standard position (which is a perfectly straight line).  
This slight alteration caused the pins (the squares in the middle) to touch the edges of the holes.  Because they are alternating, it causes a "brace" 
to hold the component in place.  0.005 has proven to be the perfect amount of "off-center" position when using our standard breakaway headers.
Although looks a little odd when you look at the bare footprint, once you have a header in there, the alteration is very hard to notice.  Also,
if you push a header all the way into place, it is covered up entirely on the bottom side.  This idea of altering the position of holes to aid alignment 
will be further integrated into the Sparkfun Library for other footprints.  It can help hold any component with 3 or more connection pins.
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 
 

 
 
 
 >NAME
 >VALUE
 
 

 
 
 
 
 
 
 
 
 
 
 >Name
 >Value
 +
 -

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 
 
 
 
 
 
 
 
 
 >Name
 >Value
 +
 -

 
 
 
 
 
 
 
 
 
 
 >Name
 >Value
 +
 -
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 >NAME

 
 <b>TO-92</b>
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>TO-220</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 

 
 <b>Metal Can Package</b>
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>SMALL OUTLINE TRANSISTOR</b><p>
TS-003
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 
 
 
 


 
 <b>TO 200 vertical</b>
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 1
 2
 3
 
 
 
 
 
 
 
 

 
 <B>DIODE</B>
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 

 
 Header for OS4000-T
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 

 
 This footprint was designed to help hold the alignment of a through-hole component (i.e.  6-pin header) while soldering it into place.  
You may notice that each hole has been shifted either up or down by 0.005 of an inch from it's more standard position (which is a perfectly straight line).  
This slight alteration caused the pins (the squares in the middle) to touch the edges of the holes.  Because they are alternating, it causes a "brace" 
to hold the component in place.  0.005 has proven to be the perfect amount of "off-center" position when using our standard breakaway headers.
Although looks a little odd when you look at the bare footprint, once you have a header in there, the alteration is very hard to notice.  Also,
if you push a header all the way into place, it is covered up entirely on the bottom side.  This idea of altering the position of holes to aid alignment 
will be further integrated into the Sparkfun Library for other footprints.  It can help hold any component with 3 or more connection pins.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 

 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 No outline in silkscreen
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 


 
 
 
 
 >NAME
 >VALUE
 
 
 
 

 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 

 
 
 
 >VALUE
 

 
 
 
 
 
 
 
 >VALUE
 >NAME
 
 

 
 
 
 
 
 >NAME
 >VALUE
 GND
 
 
 

 
 
 
 
 
 
 
 
 
 
 >VALUE
 >NAME
 
 
 
 
 


 
 
 <B>CAPACITOR</B>, European symbol
 
 

 
 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 




 
 <b>VARISTOR</b>
 
 

 
 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 




 
 <b>VDD Supply Symbol</b>
 
 

 
 
 
 




 
 <b>Header 2</b>
Standard 2-pin 0.1" header. Use with straight break away headers (SKU : PRT-00116), right angle break away headers (PRT-00553), swiss pins (PRT-00743), machine pins (PRT-00117), and female headers (PRT-00115). Molex polarized connector foot print use with SKU : PRT-08233 with associated crimp pins and housings.
 
 

 
 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 


 
 
 
 

 
 




 
 Positive <b>VOLTAGE REGULATOR</b><p>
Source:<br>
http://cache.national.com/ds/LM/LM78L05.pdf<br>
http://www.fairchildsemi.com/ds/LM/LM7805.pdf
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 


 
 
 
 
 

 
 
 
 
 
 
 
 


 
 
 
 
 

 
 
 
 
 
 
 
 


 
 
 
 
 

 
 
 
 
 
 
 
 


 
 
 
 
 

 
 
 
 
 
 
 
 


 
 
 
 
 

 
 
 
 
 
 
 
 


 
 
 
 
 

 
 




 
 <b>Header 5</b>
Standard 5-pin 0.1" header. Use with straight break away headers (SKU : PRT-00116), right angle break away headers (PRT-00553), swiss pins (PRT-00743), machine pins (PRT-00117), and female headers (PRT-00115). Molex polarized connector foot print use with SKU : PRT-08230 with associated crimp pins and housings.
 
 

 
 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 

 
 






 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 >NAME
 >VALUE
 

 
 
 >NAME
 >VALUE

 
 
 
 
 
 
 

 
 
 
 
 >Value
 >Name
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 

 
 
 >NAME
 >VALUE

 
 
 
 
 
 
 
 >NAME
 >VALUE
 

 
 

 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 


 
 


 
 
 
 >VALUE
 

 
 
 
 >VALUE
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >VALUE
 >NAME
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 >VALUE
 >NAME
 


 
 
 <b>SUPPLY SYMBOL</b>
 
 

 
 
 
 




 
 <b>SUPPLY SYMBOL</b>
 
 

 
 
 
 




 
 <b>Header 10</b>
Standard 10-pin 0.1" header. Use with straight break away headers (SKU : PRT-00116), right angle break away headers (PRT-00553), swiss pins (PRT-00743), machine pins (PRT-00117), and female headers (PRT-00115).
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 
 
 
 
 
 

 
 




 
 <b>Header 1</b>
Standard 1-pin 0.1" header. Use with straight break away headers (SKU : PRT-00116), right angle break away headers (PRT-00553), swiss pins (PRT-00743), machine pins (PRT-00117), and female headers (PRT-00115).
 
 

 
 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 


 
 
 

 
 






 
 <b>CMOS Logic Devices, 4500 Series </b><p>
Based on the following sources:
<ul>
<li>http://www.ls3c.com.tw/product/1/COMOS.html
<li>http://www.ee.washington.edu
<li>http://www.onsemi.com
</ul>
<author>Created by librarian@cadsoft.de</author>
 
 
 <b>Dual In Line Package</b>
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE

 
 <b>Small Outline package</b> 150 mil
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >VALUE
 >NAME
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 >NAME
 VCC
 VDD
 GND
 
 
 


 
 
 TTL or CMOS to CMOS hex <b>LEVEL SHIFTER</b>
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 






 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
 

 
 <b>Plastic Leaded Chip Carrier</b> Socked
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 >VALUE
 >NAME


 
 
 
 
 
 
 >NAME
 >VALUE
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 







 

 

 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 +12Vin
 1:If TTL input;
 0:If CMOS input;
 Mode:
 
 
 
 
 Sample Testing Circuit for HV5522 With 5V->12V level-shift
 +5V

 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 


 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 


 
 
 
 
 


 
 
 
 
 
 
 


 
 
 
 
 
 
 


 
 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 
 


 
 
 
 
 


 
 
 
 
 


 
 
 
 
 


 
 
 
 
 


 
 
 
 
 


 
 
 
 
 


 
 
 
 
 


 
 
 
 
 


 
 
 
 
 


 
 
 
 
 










 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 HV5522 TEST
 CD4504/MC14504
 V3.0.
 +12V
 GND
 HTTP://vfdclock.jimdo.com
 !POL
 !BL
 !LE
 DIN
 CLK
 +5V
 GND
 25 24 23 22 21 20 19 18 17 16
 Output
 Dout

 
 
 
 
 <b>EPCOS SMD Varistors, MLV; Standard Series</b><p>
Source: www.farnell.com/datasheets/49238.pdf
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 <b>CAPACITOR</b>
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 <b>TO 200 vertical</b>
 
 
 
 
 
 
 
 
 
 >NAME
 >VALUE
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 2
 3
 
 
 
 
 
 
 
 

 
 <b>CAPACITOR</b>
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 <b>CMOS Logic Devices, 4500 Series </b><p>
Based on the following sources:
<ul>
<li>http://www.ls3c.com.tw/product/1/COMOS.html
<li>http://www.ee.washington.edu
<li>http://www.onsemi.com
</ul>
<author>Created by librarian@cadsoft.de</author>
 
 
 <b>Dual In Line Package</b>
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 <b>EAGLE Design Rules</b>
<p>
Die Standard-Design-Rules sind so gewählt, dass sie für 
die meisten Anwendungen passen. Sollte ihre Platine 
besondere Anforderungen haben, treffen Sie die erforderlichen
Einstellungen hier und speichern die Design Rules unter 
einem neuen Namen ab.
 <b>EAGLE Design Rules</b>
<p>
The default Design Rules have been set to cover
a wide range of applications. Your particular design
may have different requirements, so please make the
necessary adjustments and save your customized
design rules under a new name.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
 


 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 






