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Output High

v

Discharge Sensor
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Start Timer_A & Enter
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VCC
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¢ t
Switch to
Enter Next Sensor
LPM3 23

Tl Proprietary information

I3 TEXAS
INSTRUMENTS




EER R

s EMFIMBAE, MNETHES
5E ) 2% B S5 B E B

e 4. ACLK =VLO ; SMCLK =
DCO cal

=i 74
=
=

RC Counts vs. C_Sensor
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HE A FRER, FAT RS R
= EX: re-average with current result
HEAEF LT, TR AR
= Ex: adjust by 1 with each measurement
= Only adjust if no keys are pressed

BOE RN BME, SR — K
{gﬁﬂ‘, Nk LR LA - N i

= Alternatively, can adjust on per key basis

HER deltalfF S ERCEROF R
T AR

= RO: delta’yj 6, 4%

= RC: delta’yy i, 2q8d% HRf

vy

Deltatota| = 0
i=0

v

Measure
Sensors

v

Delta; = base; — meas;
If Delta; < 0:

{ base; = (base; + meas;) / 2
Delta;=0 }
Deltaiota += delta;
i++

NO

Threshold:

{base; = base; -1} .
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5 H R 0] 88K H B TE] & 1 A0
RAJ R Timer  ARE)YE

= AC 5% 1MHz, WDT= SMCLK/1/512
= AC 2% 1MHz, WDT= SMCLK/4/512

Sensor Switch Application- RO
Current & SPS vs. Sensor Count (~20 counts)

’IZW

10+

8,
SPS & UA's 6+

4

2 ~ Meas per sec(2%)
Meas per sec(5%)
Average current(2%)

Average current(5%)

0-

1
# of Sensors 3

RCH =
- EHREJKAFITACLK

= AC 5% 8MHz TACLK
= AC 2% 16MHz TACLK

Sensor Switch Application- RC
Current & SPS vs. Sensor Count (~20 counts)

12W/

L
10- —————
8 o — |

SPS & UA's 6+

4,
2 ~ Meas per sec(2%)
Meas per sec(5%)
0- Average current(2%)
1 Average current(5%)
# of Sensors 3
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Demo: & {KI)FE RN #& gk

» RCIEHIE

// RC Method: Measurement Excerpt

P10OUT &=—~(BITO+BIT1+BIT2+BIT3); // everything is low
P10OUT |= active_key; // Charge the sensor
_NOPQ); NOP(Q); NOP(Q); // short time for hard pull high
PLIES |= active key; //-ve edge trigger
P1IE |= active key;
P1DIR &= ~active key; // set the active key to input
timer_count = TAR; // Take a snapshot of the timer
LPMO;
meas_cnt[i1]= timer_count;

- // Now repeat with charging cycle and average results

// Port ISR

timer_count=TAR-timer_count; // Get charge/discharge time
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« ROMIEHIE
// RO Method: Measurement Excerpt

TACTL = TASSEL 0O+MC_2; // TACLK, cont mode
TACCTL1 = CM_3+CCIS_2+CAP; // Posé&Neg Capture
CACTL1 |= CAON; // Turn on comparator

for (1 = 0; I<Num_Sen; 1++)
{switch (1)
{case 0: // Sensor 1
CAPD = CA_Ref+S 1; // Disable 1/0:CAl ref, 1lst sensor
CACTL2 = CA 1+CA 2;// CAl ref, CAx sensor

break;
WDTCTL = WDT_meas_setting; // Set duration of sensor measurement
TACTL |= TACLR; // Clear Timer_A TAR
LPMO; // Wait for WDT interrupt
meas_cnt[i1] = TACCR1; // Save result
// WDT ISR
TACCTL1 ~= CCI1SO0; // Create SW capture of CCR1
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M.
Set max delta expected

¢ *EE%’EZ%&%H *%fgﬂé:&‘ﬁ“% Set steps per key (stepskey)

Step size = max delta / stepskey
% (slider steps = stepskey * #keys)
. Y AT v
u éﬁ%’{}%@ﬁ Get key delta & limit to max value

. o positiongey = delta / step size
R S :

If KEY pressed: Slider position =
positiongey + steps*weightgey
(0,1,2,3..)

DELTAwmAx

Count Step size
Delta

LXYYVYYVYYYYY
1 2 3 .. Steps
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Vg %
—““ Jl{_:_( ﬁmﬁﬁﬂ If end KEY pressed AND last

press
= Press beyond max POSTHon = max

= Movement beyond max VY
= Movement from max If end-1 positiongey < = last end-1
positiongey
vY

position = max position
(finger moving beyond max)

MaX
Delta
If end KEY pressed AND last
o e
position =0
vY
K
Thre:?]/old """""""""""""""" If end-1 KEY not pressed
vY
position = max position
(finger approaching from max)
1 2
Min
position
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RO
* t_meash (A & O Al 4mfE

= Larger window = more counts

= Define smallest window for needed
counts, use lowest DCO for window

Sensor Slider Application- RO
Count Delta & Current Consumption vs. SMCLK (~5SPS)

2501/ e

200+

150+
counts & uA's
100+

50+

~ Count delta(10%)
Count delta(5%)

Average current

0,

1 2
SMCLK Divider

(SMCLK = 1MHz/x,
WDTDIV = 512)

RCHRA
* t_measll = [A] HRCHE

= Faster TACLK = more counts

= Don'’t divide TACLK, set = to fastest
DCO required for needed counts

Sensor Slider Application- RC
Count Delta & Current Consumption vs. SMCLK (~5SPS)

/

90
o]

70

60-

. 50+

counts & UuA's 40
30

20

10

0,

~ Count delta(10%)
Count delta(5%)

1 Average current

2

SMCLK Divider
(SMCLK = 16MHz/x) 40
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Demo: & Zh#eIF &AL

// Sensor slider definitions

#define Num_Sen 4 // # of sensors

#define KEY_Ivl 5 // min count for a "key press'
// Must be less than step size

#define max_cnt 100 // Set below actual max delta expected
#define num_steps 16 // How many steps per key?
#define step_size (max_cnt/num _steps) // Step size for position

it (delta_cnt[i] > max_cnt) // count exceeds preset upper delta
delta cnt[i1] = max_cnt; // limit to set point

key pos[i] = delta cnt[i1]/step_size; // individual "position”

it (key_pos[i] > 0) // 1T the key i1s 'pressed",
position = key pos[i] + num _steps*(1); // Pos=0-16, key Welght

« TR Y& N 8 I 2% 2 R B B
- BT RES M

1522
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Demo:{KIh g & im m Ab B

// Handle max end of slider

IT (key press[3] && position _old == Num_Sen*num_steps)

{if (key_pos[Z2]<key_ pos old[2] || key_pos[2]==key_pos_old[2])
position = Num_Sen*num_steps; // moving beyond the max

else 1T (key press[3] && position old == 0 && 'key press[2])
position = Num_Sen*num_steps; // approaching from max

MaxX o ] MaX
Delta Delta
[}
[}
[}
' v
Key %- doce-B¥-.. Key
1 2 3 4 1 2 3 4
Min Max Min Max
position position position position
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