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panel on alaptop—when you move the finger on the
touch panel, the mouse cursor onscreen follows it.
With many consumer and industrial devices, a person
uses afinger on atouch panel or pad, touch wheel, or
slide bar to move the cursor on adisplay. This type of
intuitive “finger” interface makes products easy to use
and greatly improves the overall customer experience.
&
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2 Touch Panel Demo Example

The following is an example of a demo board using
* aJM badge board
* and the MPR121 evaluation kit.

M badge board
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Figure 1. Touch panel demo assembly

Why choose a JM badge board as a motherboard?

» To calculate the coordinates for atouch sensor, you want a powerful processor, like the
MCF51IM 128 (ColdFire v1 32-bit core).

» For convenience, you want a USB device interface with a HID mouse device driver already
implemented on it, so that you don't have to implement it yourself.

However, the IM badge board does not have the MPR121 sensor on it (the JM badge board has an
MPRO08x, and eight electrodes are not enough for our application), so we run wiresto the MPR121 EVK,
to use the touch sensor on it.

Actualy, you could make your own PCB to skip the operation above. If desired, we can provide the whole
project code (include HID mouse device driver and touch sensor algorithm related code) for your
reference. This application note provides the core algorithm code of the touch sensor; the HID device
driver is not included here.
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3 Controller Schematic
Usinga2.0V to 3.6 V supply isrecommended, as shown in Figure 2.
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A separate 0.1 uF decoupling
ceramic capacitor on VREG to VSS
isapplied asabypass cap for internal
circuitry.

Pullup resistors, typically 4.7 kQ, are
required on SDA, SCL, IRQ, and
REXT.

MPR121 has 12 input sensing
channels ELEO — ELE11 (pins 8 —
19). Pins 12 — 19 are multifunction
pins.

Figure 2. MPR121 schematic using 2.0 V to 3.6 V power supply

The schematic for the sensor controller is simple—simply connect several resistors and capacitors. The
sensor uses 12C to communicate with the MCU. In this example, ELEO—ELE11 are used as touch panel

inputs.

4 Touch Panel PCB Layout

For accurate coordinates, apply a matrix PCB layout method, see Figure 3.

ELEO — ELE11
are electrodes.

ELEO — ELES6 are the vertical coordinates.
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Figure 3. Track panel PCB layout

Designing a Touch Panel using the Xtrinsic MPR121 Capacitive Touch Sensor Controller, Rev 0

Freescale Semiconductor, Inc.



» Thevertical and horizontal electrodes have no junctions.
* Blocks connect to each other in vertical or horizontal directions.

* Thesize of the block is determined by the expected finger size. When you touch the panel, your
finger end should match four blocks for the sensor to achieve the best sensitivity and the data
(vertical/horizontal) required for calculating the coordinate.

» If theblock istoo small, then the sensor will havelow sensitivity, which can beworseif thick cover
materials are used.

5 Board Layout Tips

We recommend:
* Block sizeof 3.5-4.0 mm
e 0.5 mm gap between blocks
e 1.6 mm touch panel thickness
» Toreduce any interference, place the sensor circuit as far away from other circuits as possible.
» The electrode trace (the wire between an ELEx pin and the blocks) must be short and slim:
— trace length should not exceed 7800 mil (200 mm)
— trace width is recommended to be 5 mil (0.127 mm)

« There should be no high frequency traces near the electrode traces (such as 1°C, SPI, etc.). If you
do have high frequency traces near the el ectrode traces, then route the traces on different layersand
perpendicular to each other.

* When laying out the touch panel, route the blocks on the top layer, and route the traces on the
bottom layer.

» |f theboard exhibitsno strong RF disturbance, then aground planeisnot necessary. A ground plane
will decrease the pandl's sensitivity, but will improve the anti-interference capability. For safety,
you can fill a40% ground plane on the sensing area (the top layer); the bottom layer does not need
aground plane.

» |If the board exhibits a strong RF disturbance, then fill a40% ground plane on the top layer, plusa
a 60% ground plane on the bottom layer.

*  Werecommend using ABS plastic cover materials(thickness< 0.25 mm) and 3M 467MP adhesive
(thickness< 0.05 mm). Thetotal thickness (plastic cover + adhesives) should be lessthan 0.3 mm.
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6 About the Demo Software

Figure 4 shows the flowchart of a demo program,; the source code follows in the next section (Section 7,

“Demo Code").
‘ Sys_init |
Click below to go to the code example <
void Read_MPR121_ele_register(void) ‘ Read MPR121 electrode register
void Get_ele_data(void) ‘ Get electrode data‘
void Get_touch_status(void) ‘ Get touch status ‘
void Intp5x7(void) | Do interpolation |
void Pol_mouse_dat(void) ‘ Poll mouse data ‘
(includes digital filtering and dividing) $ AlSO See
in_report=hid_add_report(rpt_in, 0, 3); ‘ Hid_report | int mouse_demo(void)
‘ (the sensor application)

Figure 4. Program flowchart

MPR121 initialization: Before initializing the MPR121, know your application parameters:
» Touch button, slider bar, or touch panel?
* How many electrodes will be used?
* What istherequired sensitivity?
* Which adhesive are you using, and what is its thickness?
This information helps to determine the sensor's configuration. For our finger tracking application (to

emulate amouse), we need afaster frequency response than atouch button, so we will use 12 electrodes.
Thus, we configure the following registers:

» Electrode Configuration register (Ox5E) = 0x0C (for 12 electrodes)

* AFE Configuration register (0x5C) = 0xCO (take 34 samples, which is good for interference
immunity)

* AFE Configuration2 register (0x5D) = 0x00 (SFI = 4, ESI = 1 ms, so the responsetimeis4 ms,
which is the fastest response time)

Getting accur ate coor dinates using an inter polation algorithm: By using an interpolation algorithm,
we can get the finger's coordinate accurately. For the horizontal coordinates, we use seven electrodes
(ELEO — ELESG). Theformulais:

SumN =1 x Delg(0) + 2 x Dele(1) + 3 x Dele(2) + ...... + 7 x Dele(6)
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SumD = Delg(0) + Dele(1) + Dele(2) + ...... + Dele(6)
Dele(n) (n = 0to 6) represents the delta value (difference) of electrode-filtered data and its corresponding
baseline value. After getting SumN and SumD, then:
Coordinate = SumN + SumD

After getting the finger's horizontal coordinate, you use the same interpolation method to compute the
vertical coordinate, using the other five electrodes (ELE7 — ELE11).

Smoothing sensor outputsusing a digital filter: We need to use adigital filter to smooth the sensor's
output. The first-order filter formulais:
FO(n) = A x FO(n-1) + B x SP(n)
A+B=1
* FO(n) represents current filter output value.
* FO(n-1) represents previous filter output value.
* SP(n) represents current sample value.
* A and B are scale factors, which represent the weights of FO(n-1) and SP(n) in thefirst order filter

FO(n).

— Thevalue of A determinesthe digital filter effect: the greater the value of A, the smoother the
output (but thiswill sacrifice tracking performance, i.e., the system will respond more slowly),
so you haveto find a balance.

— Thevalue of B determinesthe digital filter response time: the greater the value of B, the faster
the response timeis.

Reducing cursor jitter: To reduce the noise that can cause the cursor to jitter when you touch the touch
panel: after reading filtered 10-bit data value from the registers (0x04 — 0x1B), mask its lower two bits
with OxFFFC before passing it for consecutive calculations.

Implementing a divider in software: Some 8-bit MCUs have no hardware divider, so you may have
implement the divider in software. See Section 7, “Demo Code”.

Data polling over USB: The polling time defines the frequency that the MCU polls data over the USB
link. If we configure the sensor's response time to be T ms, then the polling time must satisfy 0.5 T, which
is half the response time (according to Shannon Sampling Theory). This response performance will lose
no frames and get the best performance.

Designing a Touch Panel using the Xtrinsic MPR121 Capacitive Touch Sensor Controller, Rev 0
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7 Demo Code

Thefollowing code exampleisfor alow cost, high performance mouse tracking demo, using the MPR121
device. You can copy the code directly out of this PDF to atext file.

Table 1. Demo functions

Function (click to go there) Description
voi d MPR121_init(void) MPR121 and sensor initialization
voi d Read_MPR121 el e_regi ster(void) Read registers
voi d Get_el e_data(void) Get coordinate data
voi d Get_touch_status(void) Get touch status
voi d | nt p5x7(voi d) Interpolate coordinates

INT32 Filter XY(INT32 prev, | NT32 spl, U NT8 m Digital filter

I NT32 Get PosXY(INT32 fz,INT32 fm Data divider
voi d Pol _nouse_dat (voi d) Poll for data over USB
i nt nmouse_deno(voi d) Mouse tracking demo

Example 1. Mouse tracking demo using MPR121 device

#defi ne TouchThre 10//15//30//10
#define ReleaThre 8//8//25//8

voi d MPR121_init(void)

{
// Reset MPR121 if not reset correctly
I1C ByteWite(0x80,0x63); //Soft reset
11 C ByteWite(Ox5E, 0x00); //Stop node

//touch pad baseline filter

/1rising

11 C_ByteWite(0x2B, 0x01); //OxFF// MAX HALF DELTA Rising
11 C_ByteWite(0x2C, 0x01); //OxFF// NO SE HALF DELTA R sing
11 C ByteWite(0x2D, 0x00); // //0 NO SE COUNT LIMT Ri sing
11 C ByteWite(0Ox2E, 0x00); // DELAY LIMT Rising

/lfalling

11 C_ByteWite(Ox2F, 0x01); // NMAX HALF DELTA Falling

11 C_ByteWite(0x30,0x01); // NO SE HALF DELTA Falling

11 C ByteWite(0x31, 0xFF); // NO SE COUNT LIMT Falling

11 C ByteWite(0x32,0x02); // [/2//DELAY LIMT Falling

/' / t ouched

11 C ByteWite(0x33,0x00); // Noise half delta touched

11 C_ByteWite(0x34,0x00); // Noise counts touched

11 C_ByteWite(0x35,0x00); //Filter delay touched

/1 Touch pad threshol d
11 C_ByteWite(0x41, TouchThre); // ELEO TOUCH THRESHOLD

Designing a Touch Panel using the Xtrinsic MPR121 Capacitive Touch Sensor Controller, Rev 0
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11 C ByteWite(0x42, Rel eaThre); // ELEO RELEASE THRESHOLD
11 C_ByteWite(0x43, TouchThre); // ELEL TOUCH THRESHOLD

11 C_ByteWite(0x44, Rel eaThre); // ELE1 RELEASE THRESHOLD
11 C_ByteWite(0x45, TouchThre); // ELE2 TOUCH THRESHOLD

11 C ByteWite(0x46, Rel eaThre); // ELE2 RELEASE THRESHOLD
11 C ByteWite(0x47, TouchThre); // ELE3 TOUCH THRESHOLD

11 C ByteWite(0x48, Rel eaThre); // ELE3 RELEASE THRESHOLD
11 C_ByteWite(0x49, TouchThre); // ELE4 TOUCH THRESHOLD

11 C_ByteWite(0Ox4A, Rel eaThre); // ELE4 RELEASE THRESHOLD
11 C_ByteWite(0x4B, TouchThre); // ELE5 TOUCH THRESHOLD

11 C ByteWite(0x4C, Rel eaThre); // ELE5 RELEASE THRESHOLD
11 C_ByteWite(0x4D, TouchThre); // ELE6 TOUCH THRESHOLD

11 C ByteWite(Ox4E, Rel eaThre); // ELE6 RELEASE THRESHOLD
11 C_ByteWite(0Ox4F, TouchThre); // ELE7 TOUCH THRESHOLD
I1C ByteWite(0x50, Rel eaThre); // ELE7 RELEASE THRESHOLD
11 C_ByteWite(0x51, TouchThre); // ELE8 TOUCH THRESHOLD

11 C ByteWite(0x52, Rel eaThre); // ELE8 RELEASE THRESHOLD
11 C_ ByteWite(0x53, TouchThre); // ELE9 TOUCH THRESHOLD

11 C ByteWite(0x54, Rel eaThre); // ELE9 RELEASE THRESHOLD
11 C_ByteWite(0x55, TouchThre); // ELEL10 TOUCH THRESHOLD
11 C_ByteWite(0x56, Rel eaThre); // ELELO0 RELEASE THRESHOLD
11 C_ByteWite(0x57, TouchThre); // ELE11 TOUCH THRESHOLD
11 C ByteWite(0x58, Rel eaThre); // ELE11l RELEASE THRESHOLD

/I AFE configuration
11 C_ByteWite(0x5D, 0x00);
11 C_ByteWite(0x5C, 0xC0);

/1 Auto configuration

11 C_ByteWite(0x7B, 0xCB);

11 C ByteWite(0x7D, OxE4);

11 C_ByteWite(Ox7E, 0x94);

11 C_ByteWite(Ox7F, 0xCD);

11 C_ByteWite(Ox5E, 0x0C);
}

voi d Read_MPR121 el e_regi st er(void)
{
/1 read the register before 0x2B
readi ng = u8VI 2CRead(i Bat Address, (Ul NT8 *) (& eadi ngArray), O0x2B);

}

voi d Get_el e_data(void)
{
U NT8 i;
U NT16 tnp_si g, tnp_bas;
for (i=0; i<13; i++)
{
tnp_si g=(( (U NT16) readi ngArray[ 0x04+2*i])| (( (Ul NT16) r eadi ngArray[ 0x04+1+2*i ] ) <<8) ) &0xFFFC,
t np_bas=( (Ul NT16) r eadi ngArray[ Oxle + i]) <<2;
ele_delta[i]=abs((INT16)(tnmp_sig-tnp_bas));
}
}

voi d Get_touch_status(void)

{
Curr TouchSt at us. Reg0=r eadi ngAr r ay[ 0x00] ;

Designing a Touch Panel using the Xtrinsic MPR121 Capacitive Touch Sensor Controller, Rev 0
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Curr TouchSt at us. Regl=r eadi ngArray[ 0x01];
if (((CurrTouchStatus.Reg0 & Oxff) !'=0) || ((CurrTouchStatus. Regl & Ox1f)!= 0) )

Cur r TouchSt at us. Touched=1;
lel se

{

}
}

voi d | ntp5x7(voi d)
{

Cur r TouchSt at us. Touched=0;

U NT8 i;
SampSuniX=0;
SanmpSX=0;
SanpSuni'=0;
SanpSY=0;
for(i=0;i<12;i++)
{
if(i<7)
{
SampSumX+=(i +1)*el e_delta[i];
SanpSX+=el e_delta[i];
}
el se
{
SanpSunY+=(i-6)*ele_deltali];
SanpSY+=el e_delta[i];
}
}
}

INT32 FilterXY(INT32 prev, | NT32 spl, U NT8 m
{
/] X=6/8*X +2/8*X"'
if(me=1) return prev-(prev>>2)+(spl >>2);
Il 4/8 4/ 8
else if(m=2) return (prev>>1)+(spl>>1);
/1 5/8 3/8
else if(m=3) return prev-(prev>>1)+(prev>>3)+(spl >>2) +(spl >>3);
/1 7/8 1/8
else if(m=4) return prev-(prev>>3)+(spl>>3);

}

/1 divider
I NT32 Get PosXY(INT32 fz, I NT32 fm

{
UINTS i ;

U NT16 g=
U NT8 s=0,
if(fz==0]|fm=0) return O;
for(i=0;i<5;i++)
{

if(fz<fm

{

Designing a Touch Panel using the Xtrinsic MPR121 Capacitive Touch Sensor Controller, Rev 0
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i f(i==0) w=0;
if(i==1) q=0;
if(i==2) b=0;
i f(i==3) s=0;
if(i==4) g=0;
fz=(fz<<3) +(fz<<l);
conti nue;

}

whi | e(1)

{
fz-=fm
if(i==0) ++w
if(i==1) ++q;
if(i==2) ++b;
if(i==3) ++s;
if(i==4) ++g;
if(fz<fm
{

fz=(fz<<3) +(fz<<l);
br eak;

}

}

}
/1 y.yyyy*10000

w=(We<13) +( wk<10) +( wW<<9) +( ws<8) +(w<<4) ;
0=(q<<9) +( q<<8) +(q<<7) +(q<<6) +(q<<5) +(g<<3);
b=(b<<6) +( b<<b) +( b<<2);

s=(s<<3) +(s<<1);

return wtq+b+s+g;

}

voi d Pol _nouse_dat (voi d)

{
i f (CurrTouchSt at us. Touched==1) /'l pressed
{

/1 get Cur SunX, Cur Sunv, SX, SY

Cur SumX = Fi | t er XY( PrevSunX, SanpSuni, 1) ;
Cur SX = Filter XY(PrevSX, SanpSX, 1) ;

Cur Sumy = Fi | t er XY( PrevSuny, SanpSun, 1) ;
Cur SY = Fil ter XY(PrevSyY, SanpSY, 1) ;

Cur PosX = Get PosXY( Cur SumX, Cur SX) ;

Cur PosY = Get PosXY( Cur Sumy, Cur SY) ;

/Il GFilter

#if FI LTER==G

Cur PosX = Filter XY(PrevPosX, CurPosX, 2);
Cur PosY = Filter XY(PrevPosY, Cur PosY, 2);
Cur DX = Cur PosX- PrevPosX;

Cur DY = Cur PosY- Pr evPosY,

#endi f

/1 DFilter

#if FILTER==D

SanDX = Cur PosX- PrevPosX;
SanDY = Cur PosY- PrevPosY;
CurDX = FilterXY(PrevDX, SanDX, 1) ;
CurDY = FilterXY(PrevDY, SanDY, 1) ;

Designing a Touch Panel using the Xtrinsic MPR121 Capacitive Touch Sensor Controller, Rev 0
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#endi f

/'l AFilter

#i f FI LTER==A

Cur PosX = FilterXY(PrevPosX, CurPosX 3);
Cur PosY = FilterXY(PrevPosY, Cur PosY, 3);

SanDX = Cur PosX- PrevPosX;
SanDY = Cur PosY- PrevPosY;
Cur DX = Fil ter XY(PrevDX, SanDX, 3) ;
Cur DY = Fil ter XY(PrevDY, SanDY, 3);
#endi f
i f (PreTouchSt atus. Touched==0) // fast track when finger just pressed
{
#i f FILTER==D| | FI LTER==A
SndFI g=1;
#endi f

Pr evSumX=SanpSumn;

Pr evSX=SanpSX;

Pr evSumy=SanpSun;

Pr evSY=SanpSY;

Pr evPosX=Get Pos XY( Pr evSunX, Pr evSX) ;
Pr evPosY=Get Pos XY( Pr evSuny, PrevSY) ;

}
el se /'l when finger pressed for sone tine
i f(FstFlg++>=3) // ingored first three sanples for avoid cursor's trenble
{
Fst FI g=3;
/1 for debug
/*
i f((CurSumX! =PrevSunX) || (Cur SX! =PrevSX) | | ( Cur Sum¥! =Pr evSuni) | | ( Cur SY! =Pr evSY))
{

SendChar ((char) ( Cur SunX>>8)) ;
SendChar ((char) ( Cur SunX&x00ff));
SendChar ((char) (Cur SX>>8)) ;
SendChar ((char) ( Cur SX&0x00ff));
SendChar ((char) ( Cur Suniy>>8) ) ;
SendChar ((char) ( Cur Suny&x00ff));
SendChar ((char) (Cur SY>>8)) ;
SendChar ((char) ( Cur SY&0x00f f));
SendChar ('\r');
SendChar ('\n');
} 1
i f((CurPosX! =PrevPosX) || (CurPosY!=PrevPosY))
{
/1 for debug
/*
SendChar ((char) (Cur PosX>>24));
SendChar ((char) ( ( Cur PosX&0x00f f 0000) >>16) ) ;
SendChar ((char) ( ( Cur PosX&0x0000f f 00) >>8) ) ;
SendChar ((char) ( Cur PosX&x000000ff) ) ;

SendChar ((char) (Cur PosY>>24));

SendChar ((char) (( Cur PosY&x00f f 0000) >>16) ) ;
SendChar ((char) (( Cur PosY&x0000f f 00) >>8) ) ;
SendChar ((char) ( Cur PosY&0x000000f f));
SendChar ("\r');

SendChar ('\n"); */
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/1 delta counts < threshol d?i ngored
i f(((CurDX<S_X)&&( Cur DX>=0)) || ((Cur DX>- S_X) &&( Cur DX<=0)))

/1l send O
DX=0;

}

el se

{

/1 every 50 delta counts corresponds to 1 anplify factor
/1 anmplify factors could be adjusted by cursor's nove perfornance

i f(Cur DX>0)
{
i f(Cur DX>=S_X&&Cur DX<S_X+50) DX=2; Il 2
el se i f(Cur DX>=S_X+50&&Cur DX<S_X+100) DX=2; Il 2
el se i f(Cur DX>=S_X+100&&Cur DX<S_X+150) DX=2; Il 2
el se i f(Cur DX>=S_X+150&&Cur DX<S_X+200) DX=2; Il 2
el se i f(Cur DX>=S_X+200&&Cur DX<S_X+250) DX=3; /1 3
el se if(Cur DX>=S_X+2508&&Cur DX<S_X+300) DX=3; /13
el se i f (Cur DX>=S_X+300&&Cur DX<S_X+350) DX=3; Il 3
el se i f (Cur DX>=S_X+350&&Cur DX<S_X+400) DX=3; /1 3
el se i f(Cur DX>=S_X+400&&Cur DX<S_X+450) DX=4; Il 4
el se i f(Cur DX>=S_X+450&&Cur DX<S_X+500) DX=4; Il 4
el se i f(Cur DX>=S_X+500&&Cur DX<S_X+550) DX=4; Il 4
el se i f (Cur DX>=S_X+5508&&Cur DX<S_X+600) DX=4; /15
el se i f (Cur DX>=S_X+600&&Cur DX<S_X+650) DX=5; /15
el se i f (Cur DX>=S_X+650&&Cur DX<S_X+700) DX=5; /15
el se i f (Cur DX>=S_X+700&&Cur DX<S_X+750) DX=5; Il 6
el se i f(Cur DX>=S_X+750&&Cur DX<S_X+800) DX=5; Il 6
el se i f(Cur DX>=S_X+800&&Cur DX<S_X+850) DX=6; Il 6
el se if (Cur DX>=S_X+850&&Cur DX<S_X+900) DX=6; 17
el se if(Cur DX>=S_X+900&&Cur DX<S_X+950) DX=6; 17
el se i f(Cur DX>=S_X+950&&Cur DX<S_X+1000) DX=6; /1 8
el se i f(Cur DX>=S_X+1000&&Cur DX<S_X+1050) DX=7; /1 8
el se if (Cur DX>=S_X+1050&&Cur DX<S_X+1100) DX=7; /119
el se if (Cur DX>=S_X+1100&&Cur DX<S_X+1150) DX=7; /1 10
el se if(Cur DX>=S_X+1150&&Cur DX<S_X+1200) DX=8; /1 11
el se i f(CurDX>=S_X+1200&&Cur DX<S_X+1250) DX=8; /1 12

el se if(CurDX>=S_X+1250&8&Cur DX<S_X+1300) DX=9; /1 13
el se if(Cur DX>=S_X+1300&&Cur DX<S_X+1350) DX=9; // 14

el se if (Cur DX>=S_X+1350&&Cur DX<S_X+1400) DX=10; /1 15
el se if (Cur DX>=S_X+1400&&Cur DX<S_X+1450) DX=10; /1 16
el se i f(Cur DX>=S_X+1450&&Cur DX<S_X+1500) DX=11,; 117
el se i f(Cur DX>=S_X+1500&&Cur DX<S_X+1550) DX=11; /1 18

el se i f(Cur DX>=S_X+1550&&Cur DX<S_X+1600) DX=12; // 19
el se i f(Cur DX>=S_X+16008&&Cur DX<S_X+1650) DX=13; // 20

el se if (Cur DX>=S_X+1650&&Cur DX<S_X+1700) DX=14; /1 21
el se if (Cur DX>=S_X+1700&&Cur DX<S_X+1750) DX=15; Il 22
el se DX=18; /1l 25

}

el se

{
i f (Cur DX+S_X<=0&&Cur DX+S_X+50>0) DX=- 2; [l -2 2
el se i f (Cur DX+S_X+50<=0&&Cur DX+S_X+100>0) DX=- 2; Il -2 2
el se i f (Cur DX+S_X+100<=0&&Cur DX+S_X+150>0) DX=- 2; /Il -2 2
el se if (Cur DX+S_X+150<=0&&Cur DX+S_X+200>0) DX=- 2; /1 -3 3
el se if (Cur DX+S_X+200<=0&&Cur DX+S_X+250>0) DX=-3; /1 -3 3
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el se if (Cur DX+S_X+250<=0&&Cur DX+S_X+300>0)

el se i f (Cur DX+S_X+300<=0&&Cur DX+S_X+350>0)

el se if (Cur DX+S_X+350<=0&&Cur DX+S_X+400>0)

el se if (Cur DX+S_X+400<=0&&Cur DX+S_X+450>0)

el se if (Cur DX+S_X+450<=0&&Cur DX+S_X+500>0)

el se if (Cur DX+S_X+500<=0&&Cur DX+S_X+550>0)

el se if (Cur DX+S_X+550<=0&&Cur DX+S_X+600>0)

el se i f (Cur DX+S_X+600<=0&&Cur DX+S_X+650>0)

el se i f (Cur DX+S_X+650<=0&&Cur DX+S_X+700>0)

el se if (Cur DX+S_X+700<=0&&Cur DX+S_X+750>0)

el se if (Cur DX+S_X+750<=0&&Cur DX+S_X+800>0)

el se if (Cur DX+S_X+800<=0&&Cur DX+S_X+850>0)

el se if (Cur DX+S_X+850<=0&&Cur DX+S_X+900>0)

el se i f (Cur DX+S_X+900<=0&&Cur DX+S_X+950>0)

el se i f (Cur DX+S_X+950<=0&&Cur DX+S_X+1000>0)
el se if (Cur DX+S_X+1000<=0&&Cur DX+S_X+1050>0)
el se if (Cur DX+S_X+1050<=0&&Cur DX+S_X+1100>0)
el se if (Cur DX+S_X+1100<=0&&Cur DX+S_X+1150>0)
el se if(Cur DX+S_X+1150<=0&&Cur DX+S_X+1200>0)
el se i f(Cur DX+S_X+1200<=0&&Cur DX+S_X+1250>0)
el se i f(Cur DX+S_X+1250<=0&&Cur DX+S_X+1300>0)
el se i f (Cur DX+S_X+1300<=0&&Cur DX+S_X+1350>0)
el se if (Cur DX+S_X+1350<=0&&Cur DX+S_X+1400>0)
el se if (Cur DX+S_X+1400<=0&&Cur DX+S_X+1450>0)
el se if(Cur DX+S_X+1450<=0&&Cur DX+S_X+1500>0)
el se i f (Cur DX+S_X+1500<=0&&Cur DX+S_X+1550>0)
el se i f (Cur DX+S_X+1550<=0&&Cur DX+S_X+1600>0)
el se i f (Cur DX+S_X+1600<=0&&Cur DX+S_X+1650>0)
el se if (Cur DX+S_X+1650<=0&&Cur DX+S_X+1700>0)
el se if (Cur DX+S_X+1700<=0&&Cur DX+S_X+1750>0)

DX=- 3;
DX=- 3;
DX=- 3;
DX=- 4;
DX=- 4;
DX=- 4;
DX=- 4;
DX=- 5;
DX=- 5;
DX=- 5;
DX=-5;
DX=- 6;
DX=- 6;
DX=- 6;
DX=- 6;
DX=-7;
DX=-7;
DX=-7;
DX=- 8;
DX=- 8;
DX=-9;
DX=-9;
DX=-10;
DX=-10;
DX=-11;
DX=-11;
DX=-12;
DX=-13;
DX=- 14;
DX=- 15;
DX=-18;

el se
}

}

i f(((CurDY<S_Y)&&(CurDY>=0))|| ((CurDY>-S_Y) &&( Cur DY<=0)))
/1l send O
DY=0;

}

el se

{

i f (Cur DY>0)
{

i f (Cur DY>=S_Y&&Cur DY<S_Y+50)

el se i f(CurDY>=S_Y+50&&Cur DY<S_Y+100)
el se if(CurDY>=S_Y+100&&Cur DY<S_Y+150)
el se if(CurDY>=S_Y+150&&Cur DY<S_Y+200)
el se if(CurDY>=S_Y+200&&Cur DY<S_Y+250)
el se if(CurDY>=S_Y+250&&Cur DY<S_Y+300)
el se i f (CurDY>=S_Y+300&&Cur DY<S_Y+350)
el se if(CurDY>=S_Y+350&&Cur DY<S_Y+400)
el se if(CurDY>=S_Y+400&8&Cur DY<S_Y+450)
el se i f(CurDY>=S_Y+450&&Cur DY<S_Y+500)
el se i f (CurDY>=S_Y+500&&Cur DY<S_Y+550)
el se i f(CurDY>=S_Y+550&&Cur DY<S_Y+600)
el se i f (Cur DY>=S_Y+600&&Cur DY<S_Y+650)
el se i f(CurDY>=S_Y+650&&Cur DY<S_Y+700)
el se if(CurDY>=S_Y+700&&Cur DY<S_Y+750)
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el se i f (Cur DY>=S_Y+750&&Cur DY<S_Y+800) DY=5; Il 6

el se i f (CurDY>=S_Y+800&&Cur DY<S_Y+850) DY=6; Il 6
el se if(CurDY>=S_Y+850&&Cur DY<S_Y+900) DY=6; 17
el se if(CurDY>=S_Y+900&&Cur DY<S_Y+950) DY=6; 17
el se if (CurDY>=S_Y+950&&Cur DY<S_Y+1000) DY=6; /Il 8
el se i f(CurDY>=S_Y+1000&&Cur DY<S_Y+1050) DY=7, /1 8
el se i f(CurDY>=S_Y+1050&&Cur DY<S_Y+1100) DY=7, /19
el se i f(CurDY>=S_Y+1100&&Cur DY<S_Y+1150) DY=7, /1 10
el se i f(CurDY>=S_Y+1150&&Cur DY<S_Y+1200) DY=8; /1 11
el se if(CurDY>=S_Y+1200&&Cur DY<S_Y+1250) DY=8; /1 12
el se if(CurDY>=S_Y+1250&&Cur DY<S_Y+1300) DY=9; /1 13
el se if(CurDY>=S_Y+1300&&Cur DY<S_Y+1350) DY=9; /1 14
el se i f(CurDY>=S_Y+1350&&Cur DY<S_Y+1400) DY=10; /1 15
el se i f(CurDY>=S_Y+1400&&Cur DY<S_Y+1450) DY=10; Il 16
el se i f(CurDY>=S_Y+1450&&Cur DY<S_Y+1500) DY=11; [l 17
el se if (CurDY>=S_Y+1500&&Cur DY<S_Y+1550) Dy=11; /1 18
el se if(CurDY>=S_Y+1550&&Cur DY<S_Y+1600) Dy=12; /1 19
el se if(CurDY>=S_Y+1600&&Cur DY<S_Y+1650) Dy=13; /1 20
el se i f(CurDY>=S_Y+1650&&Cur DY<S_Y+1700) DY=14; /1121
el se i f(CurDY>=S_Y+1700&&Cur DY<S_Y+1750) DY=15; Il 22
el se DY=18; /1 25

}

el se

{
i f (Cur DY+S_Y<=0&&Cur DY+S_Y+50>0) DY=-2; Il -2
el se i f (Cur DY+S_Y+50<=0&&Cur DY+S_Y+100>0) DY=- 2; 1l -2
el se i f(Cur DY+S_Y+100<=0&&Cur DY+S_Y+150>0) DY=- 2; Il -2
el se i f (Cur DY+S_Y+150<=0&&Cur DY+S_Y+200>0) DY=- 2; Il -2
el se if (CurDY+S_Y+200<=0&&Cur DY+S_Y+250>0) DY=-3; /Il -3
el se if (CurDY+S_Y+250<=0&&Cur DY+S_Y+300>0) DY=-3; /Il -3
el se if(Cur DY+S_Y+300<=0&&Cur DY+S_Y+350>0) DY=-3; /1 -3
el se i f(Cur DY+S_Y+350<=0&&Cur DY+S_Y+400>0) DY=-3; /1 -3
el se if(Cur DY+S_Y+400<=0&&Cur DY+S_Y+450>0) DY=-4; Il -4
el se i f (Cur DY+S_Y+450<=0&&Cur DY+S_Y+500>0) DY=- 4; Il -4
el se if (Cur DY+S_Y+500<=0&&Cur DY+S_Y+550>0) DY=-4; Il -4
el se if (CurDY+S_Y+550<=0&&Cur DY+S_Y+600>0) DY=-4; /Il -5
el se if (Cur DY+S_Y+600<=0&&Cur DY+S_Y+650>0) DY=-5; /Il -5
el se if(Cur DY+S_Y+650<=0&&Cur DY+S_Y+700>0) DY=-5; /Il -5
el se i f(Cur DY+S_Y+700<=0&&Cur DY+S_Y+750>0) DY=-5; Il -6
el se i f (Cur DY+S_Y+750<=0&&Cur DY+S_Y+800>0) DY=-5; Il -6
el se if (CurDY+S_Y+800<=0&&Cur DY+S_Y+850>0) DY=- 6; Il -6
el se if (CurDY+S_Y+850<=0&&Cur DY+S_Y+900>0) DY=- 6; I -7
el se i f (Cur DY+S_Y+900<=0&&Cur DY+S_Y+950>0) DY=- 6; I -7
el se i f (Cur DY+S_Y+950<=0&&Cur DY+S_Y+1000>0) DY=-6; /Il -8
el se if(CurDY+S_Y+1000<=0&&Cur DY+S_Y+1050>0) DY=-7; /1l -8
el se if(Cur DY+S_Y+1050<=0&&Cur DY+S_Y+1100>0) DY=-7; /Il -9
el se if(CurDY+S_Y+1100<=0&&Cur DY+S_Y+1150>0) DY=-7; /1 -10
el se if (CurDY+S_Y+1150<=0&&Cur DY+S_Y+1200>0) DY=-8; /[l -11
el se i f(Cur DY+S_Y+1200<=0&&Cur DY+S_Y+1250>0) DY=-8; /Il -12
el se if(CurDY+S_Y+1250<=0&&Cur DY+S_Y+1300>0) DY=-9; /1l -13
el se if(CurDY+S_Y+1300<=0&&Cur DY+S_Y+1350>0) DY=-9; /[l -14
el se if(Cur DY+S_Y+1350<=0&&Cur DY+S_Y+1400>0) DY=-10; /1 -15
el se i f (Cur DY+S_Y+1400<=0&&Cur DY+S_Y+1450>0) DY=-10; /Il -16
el se if (CurDY+S_Y+1450<=0&&Cur DY+S_Y+1500>0) Dy=- 11; I -17
el se i f(Cur DY+S_Y+1500<=0&&Cur DY+S_Y+1550>0) DY=- 11, /1 -18
el se i f(Cur DY+S_Y+1550<=0&&Cur DY+S_Y+1600>0) DY=-12; /1 -19
el se if(Cur DY+S_Y+1600<=0&&Cur DY+S_Y+1650>0) DY=-13; Il -20
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el se i f(CurDY+S_Y+1650<=0&&Cur DY+S_Y+1700>0) DY=- 14; /Il -21
el se if(Cur DY+S_Y+1700<=0&&Cur DY+S_Y+1750>0) DY=- 15; Il -22
el se DyY=- 18; [l -25

}
}
el se
{
/1l send O
DX=0;
DY=0;
}
}
el se
{
//send O
DX=0;
DY=0;
}
Pr evSunmX=Cur Sumni;
Pr evSX=Cur SX;
Pr evSunmy=Cur Suny;
Pr evSY=Cur SY;
Pr evPos X=Cur PosX;
Pr evPosY=Cur PosY;
#i f FILTER==D| | FI LTER==A
i f(SndFl g==1)
{
SndFl g=0;
Pr evDX=SamDX;
Pr evDY=SanDY;

}
el se
{
Pr evDX=Cur DX;
Pr evDY=Cur DY;
}
#endi f
}
PreTouchSt at us. Touched=1;
}
el se /'l unpressed
{
Fst FI g=0;
PreTouchSt at us. Touched=0;
DX=0;
DY=0;
}
}
i nt nouse_deno(voi d)
{
int x=0;
int y=0;

dword xinit,yinit;
const int delta=1;
hcc_u8 in_report;
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PTAD=0x01;
PTED=~( 0x01) ;
set _nmode(dm nouse);
/* Val ue for accel eroneter when held |evel */
Xi ni t =32000;
yi ni t =32000;
H D init(0, 0);
in_report=hid_add_report(rpt_in, 0, 3);
LED GRN = OFF;
whi | e(! devi ce_st p)
{
LED RED = ON,
Read_MPR121 ele register(); // read reg 0x00 - Ox2b value to readi ngArray[]
LED RED = CFF;

Cet _ele_data(); /1 get signal, baseline, delta
Cet _touch_status(); /1 read touch status reg 0x00, 0x01, determi n touched or not
I nt p5x7(); /'l interpolation algorithm

Pol _nmouse_dat () ;

hi d_process();

if ('hid_report_pending(in_report))

{
DI R_REP_X(hid_report) = (hcc_u8)(DX);
DIR REP_Y(hid_report) = (hcc_u8)(DY);
hid wite_report(in_report, (hcc_u8*)hid_report);

}

busy_wai t();

{
| ong stackSi ze = stack_si ze(0x88);

}

}

return(0);

}
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