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EE 2920

* MSP432 Cap Touch

* Hardware Configuration

All Ports
All Port Pins
* 2 sensors

e Utilize 2 timers

MSP432

ARM®
™
Cortex™-M4F Up to 256 KB Flash Programmable DCO
48 MHz Upto 64 KB SRAM Low-Power OSC
Driver Libraries ReaI-Tlme Clock
DMA (8 ch)
Bootstra der
Deb

1.62V -3.7V Operation Temperature 85°C
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NVIC JWIC ] ITM | SWD

Systick Timer
[ Debig |
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AES-256 4x UART or SPI 24ch, 14-bit 1 MSPS SAR ADC
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* MSP432 Cap Touch

C=Cl||C2=C1+C2
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* MSP432 Cap Touch No port programming required

Port configured by enabling Cap Touch

Analog Enable
PxREM.y =

Capacitive Touch Enable

Diirection Control
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PxOUTY m
Output Signal
Pu.y
Cap.
Input Signal 4|0 D » -”/]—
EN ' ]
Capacitive Touch Signal %

Figure 12-1. Capacitive Touch IO Principle
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* MSP432 Cap Touch
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Figure 12-1. Capacitive Touch |0 Principle
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* MSP432 Cap Touch

C=Cl||C2=C1+C2
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* MSP432 Cap Touch
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Figure 1. Relaxation Oscillator Measurement
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* MSP432 Cap Touch

TimeBase 1
System Clock |
TimeBase 2
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Figure 2. Fast Scan RO Measurement
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* MSP432 Cap Touch
* Comparison between two approaches

RO CTIO TA0 WDTA fRO CTIO TA2 TA3
Gate Time \
Counter Gate Time Counter
10-kHz VLO, Count Count
[wnmz, 6) (RO) ounts (280 RO cycles) (SMCLK) ounts
Touched 6.4 ms 1 MHz 6400 280 /1 MHz = 280 ps 24 MHz 6720
Untouched 6.4 ms 1.1 MHz 7040 280 /1.1 MHz = 254 ps 24 MHz 6096
Difference 640 624
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* MSP432 Cap Touch

Figure 12-3. CAPTIOxCTL Register

15 14 13 12 11 10 4 B
Reserved CAFTIO | CAPTIOEN
i i rd r-0 rw-0
i [i] 5 4 3 2 1 ]
CAPTIOPOSELx | CAFTIOPISELx |  Reserved
-0 w0 rw-0 rw-0 rwi-0 w0 w0 ]
Table 12-2. CAPTIOxCTL Register Description
Bit Field Type Reset Description
15-10 Resenved R O Reserved. Always reads
2 CAPTIO R On Capacitive Touch 10 state. Reports the current state of the selected Capacitive
Touch |0 Reads 0, if Capacitive Touch 1D disabled
Ot = Caent state 0 or Capacitive Touch 10 s disabled
1b = Camrent state 1
& CAPTIOEN RW Oh Capacitive Touch |0 enable
Ot = All Capacitive Touch 10s are disabled. Signal towards timers is 0.
b = Selected Capacitive Towch 10 is enabled
4 CAPTIOPOSELx R Oh Capacitive Touch |0 port select. Selects port Px. Selecting a port pin that is not
available on the device in use gives unpredictible results.
D000k = Px=PJ
DO01b = Px = P1
Nk = Px = P2
110D = Fx =14
111ib=Px=P15
1 CAPTIOFISELx RW On Capacitive Touch 10 pin select. Selects the pin within selected port Px [see
CAPTIOPOSELx). Selecting a port pin that is not available on the device in use
gives unpredictible results.
000 = P D
00 =Px1
010k = Px 2
01l =Px3
100k = Prd
101 =Px5
110k = PG
Mib=Pe7
0 Reserved R Oh Reserved. Always reads
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CAPTIOO->CTL
CAPTIO1->CTL
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* MSP432 Cap Touch

EE 2920

Table 6-48. TAZ2 Signal Connections
DEVICE INFUT FIN OR INTERMNAL MODULE INFUT MODULE MODULE DEVICE OQUTPUT PIN OR
SIGNAL SIGHAL BLOCK OUTPUT SIGMNAL INTERMNAL SIGNAL
P4 ZACLKTAZCLEIATT TACLKE
ACLK {intemal) ACLE
SMCLK {inbermal) SMCLK Tirmer hiA A
From Capacitive Touch 10 0 ~
{internal) INGLK
P'E.TJTAEAJL'CEIE‘L'EQUMJUCBESELA'C COMA
F C itive Touch 1O 0 - PE_TTAZ 4NCBISOMY
O temal) CClB CCR4 TA4 UCB3SCLICT.O
- : TAZ 4 (intemal)
DVes GND - nisma
DVee Veo
Table 6-49. TA3 Signal Connections
DEVICE INFUT PIN OR INTERNAL MODULE INFUT MODULE MODULE DEVICE OUTPUT PIN OR
SIGNAL SIGMAL BLOCK OUTPUT SIGNAL INTERMNAL SHGHAL
PB.ATAICLEIAZZ TACLK
ACLK (internal) ACLE
SMCLEK {intemal) SMCLK Tirmes MiA MiA
From Capacitive Touch 110 1 -~
{intemial) INCLK
PO.3TAZ4 CCHA
From Capacitiee Touch 100 1 ~
{intermial) CChE CCRd TAd TMPECiF!—i';Btéial'
DWeg GMD - ’
OV Voo
12
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* MSP432 Cap Touch

* cap_touch.c

* Created on: Aug 12, 2019

& Author: johnsontimoj

*/
[1111TI1T 707777171l r7r77717777
//
// Cap Touch Example

//

// input none

//

// output - cap touch pin 5.5
//

// watch RC sawtooth with varying cap loads
//
[T 77777l rrrrrrr7r777077

// includes

#include <stdio.h>
#include "msp432.h"
#include "msoe_lib_all.h"

void cap_touch_setup(void);

int main(void){
//
// setup pin
// No pin setup required - done by cap sense block

// Setup cap touch
cap_touch_setup();

// Hang out

while(1){
Delay 3MHz ms(1000);

}

return 9;
} // end main

void cap_touch_setup(void){
// Cap Touch Setup
// Captio 1
// port 5, pin 5
//
// CAPTIO1 CTL
// en port 5 pin 5
[/ XXXXXX X 1 0101 101 X
// ©15A
CAPTIO1->CTL = Ox015A;

return;
} // end cap_touch_setup
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* MSP432 Cap Touch

Analog Discovery Only




