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Syften:
e Visa exempel GPIO in/ut som forberedelse pa lab2 (keypad).
e Visa implementeringsdetaljer for programmering av ASCII-display.

Kort introduktion:
Vi vill gora en “kortslutningssédker” 16sning for koincidensavsdkning av tangentbord:
Utgangarna ska darfor vara OPEN-DRAIN

En rad aktiveras med ’0’, styrlogiken kommer | | annat fall kommer ~obestimd” niva att ligga
da att jorda raden. pa raden.
Voo Voo
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logik logik —

Kolumner

Kolumner

Da en rad aktiverats och brytaren ar 6ppen, kommer féljdaktligen en hog niva att lasas fran
kolumnerna.

Dé en rad aktiverats och brytaren ar sluten, kommer kolumnen att kopplas till jord, och darfor lases
en lag niva for kolumnen. Om flera brytare &r slutna kommer alla dess kolumner att indikeras.

Jamfor distanslab 1.4
Skapa en tangentbordsrutin som soker av tangentbordet och placerar kolumnvarde for varje rad i en

16 bitars int och returnerar denna. Antag att port D kopplats till keypad (enligt laborationsuppgiften).

Algoritm: keyb_alt_ctrl

Keyb_status = 0;

Aktivera rad 4, placera kolumnvardena i Keyb_status( b0..b3)
Aktivera rad 3, lagg till kolumnvérdena i Keyb_status( b4..b7)
Aktivera rad 2, I&gg till kolumnvérdena i Keyb_status( b8..b11)
Aktivera rad 1, 1agg till kolumnvardena i Keyb_status( b12..b14)
returnera Keyb_status
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Ldsning:
[* Port D */
#define PORT_D_BASE 0x40020C00
ttdefine GPIO_D_MODER ((volatile unsigned int *) (PORT_D _BASE))
t#tdefine GPIO_D_OTYPER ((volatile unsigned short *)(PORT_D_BASE+0x4))
t#tdefine GPIO_D_OSPEEDR ((volatile unsigned int *) (PORT_D_BASE+0x8))
t#tdefine GPIO_D_PUPDR ((volatile unsigned int *) (PORT_D_BASE+0xC))
#define GPIO_D_IDRLOW ((volatile unsigned char *)(PORT_D_BASE+0x10))
#tdefine GPIO _D_IDRHIGH ((volatile unsigned char *)(PORT_D_BASE+0x11))
t#tdefine GPIO_D_ODRLOW ((volatile unsigned char *) (PORT_D_BASE+0x14))
t#tdefine GPIO_D_ODRHIGH ((volatile unsigned char *) (PORT_D_BASE+0x15))
void init_app( void )
{

/* PORT D

b15-b12 used for output to rows

b11-b8 wused for input from columns

b7-b0® used for output to 7-seg display

*/

*GPIO_D_MODER = 0x55000000;

*GPIO_D_PUPDR = 0x00550000; /* Input, pull up */

*GPIO_D_OTYPER = 0x00000000; /* outputs are push/pull */

*GPIO_D_ODRHIGH = 0;
}

unsigned short keyb_alt ctrl(void)

{

int row;

unsigned short pad;

*GPIO_D_ODRHIGH
*GPIO_D_ODRHIGH
*GPIO_D_ODRHIGH
*GPIO_D_ODRHIGH
*GPIO_D_ODRHIGH

return pad”OxFFFF;

~0x80;
~0x40;
~0x20;
~0x10;

OXFF;

pad = (unsigned short) (*GPIO_D_IDRHIGH & OxF);

pad |= (unsigned short) ((*GPIO_D_IDRHIGH <<4) & Ox00F0);

pad |= (unsigned short) ((*GPIO_D_IDRHIGH <<8) & ©OxOF00);

pad |= (unsigned short) ((*GPIO_D_IDRHIGH <<12) & ©xF0e0);

/* Returnera inverterat monster */
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Exempel:
Man vill konfigurera det synkrona granssnittet SPI1 (Serial Peripheral Interface) . Gréanssnittet
anvander tre portpinnar, med funktioner: MISO, MOSI och SCK. Visa hur dessa konfigureras
tillsammans med portpinnarna PA5, PA6 och PA7.
Ldsning:
| databladet sid 58, laser vi ut: Pin rumbar
s
e |e @ | Pin name 2 .i] " ) B X
PAS : SP'l_SCK (Out) g 5 E ; 3 g (mr;::si:‘r;t?lm g E 5 Alternate functions | Additional functions
. 9 glg B |9 =
PA6: SPIL_MISO (in) SR
PA7: SPIL_MOSI (out) AN i
[ SPI. SCK/
21| 68 30| 41| P4 | 51 PAS 10| TTa| @ ’ ADCIZ AR oU
TIM8_CHIN/ EVENTOUT
ISP\ 1_MISO / I
22| He 31| 42 | P3| 52 PAG vo| FT | @ "M 5CMI_F'IX.CLE{ " ADC12_ING
TIM3_CH1/ TIM1_BKIN/
EVENTOUT
R
23| 98 [32[ 43 | R3 | 53 PAT vo| FT | @ | ETHMILRNOV! ADCA2_INT
ETH_RMIl_CRS_DV/
EVENTOUT |
| referenshandboken sid 270 (bild till Rt r— T r—
- “ AF2 (TIM3..TIMS) =} | AF2 (TIM3..TIMS) =——y|
hdger), ser vi att SPI1 anvéander AF5 o ES??,";,"—>)—’ | AR E.T;?i'f;;’—.]—’ _
. . AFS (SPHI2/A/56) meeeepl | | AFS (SPH/2/5/6) > | |
(Alternativ funktion 5) P — &m ot el — _;_Zx;a.m
AF8 (USART 4..8) =" T AFB (USART 4..8) =eeee———p»{ T
AF9 (CANT/CANZ, LTDC,TIM12.14) = | | AF9 (CAN1/CANZ, LTDC,TIM12.14) = | |
AF10 (OTG_FS, OTG_HS) = ! AF10 (OTG_FS, OTG_HS) m—————p{
AF11 (ETH) | AF11 (ETH)
AF12 (FMC, SDIO,0TG_HS) ———f | | AF12 (FMC, SDIO,OTG_HS) ———»)
AF13 (DCMI) = | AF13 (DCM) —eeeeeeeeeeee——p{
ggg :gf[éﬁl)mun —_— ,{J :;g :EL%:I)TOUT) —_— ,{ -
AFRL[31:0] AFRH([31:0]
AvV bilden till h('jger framgé_r de bitfalt 8.4.9 GPIO alternate function low register (GPIOx_AFRL) (x = A..IW/K)
som ska initieras: Address offset 020
PA5 AFRL5 0101 5 Reset value: 0x0000 0000
' - ( ) Eal 30 29 28 27 26 2 24 23 2 21 20 19 18 17 16
PA6 AFR L6:0101 \ AFRL7[30] ‘ AFRLE[30] ] AFRLE[20] | AFRL430] ‘
PAT7: AFRL7=0101 T T T T T T T T T T A T T T
‘ AFRL3[30] ‘ AFRL2[3:0] ] AFRL[Z0] | AFRLO[30] ‘
[ T [ [ Joow T [ow [ow [w [ [ [oow [ow oo [ [ rw ]
Bits 31:0 AFRLy: Alternate function selection for port x bity (y = 0..7)
These bits are written by software to configure alternate function I/Os
AFRLy selection
0000- AFO 1000: AF8
0001 AF1 1001: AF9
0010- AF2 1010: AF10
0011: AF3 1011 AF11
0100 AF4 1100: AF12
0101: AF5 1101: AF13
0110: AF6 1110: AF14
0111: AF7 1111: AF15
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Vi forutsatter att klockor for Port A och SPI1 &r startade.

Vi har: PA5 och PA7 &r output, push-pull 50MHz
PAG, input, pullup.

Konfigurering av AF-register:
GPIOA->afrl | = 0x55500000; /*

GPIO:
GPIOA->moder

0x00008800; /*

|
GPIOA->otyper &= ~0X00A0; /*
GPIOA->ospeedr | = 0x00008800; /*
GPIOA->pupdr | = 0x0001000; /*

AF5

PA5
PA5
PA5
PA6

SPI1/2 -> PAS, PA6, PA7 */

and PA7 output */
and PA7 push pull */
and PA7, 50 MHz */
pull-up */
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Synkronisering
Koncentrera pé ’1dgniva’, Koppla kod till tidsdiagram. Resonera kring mycket korta férdréjningar
(nano-sekunder). En maskininstruktion tar c:a 6 nanosekunder.

Formodligen enklast att géra nagom PPT att prata om har.
Repetera syftet med E-signal, att synkronisera den yttre enheten.

"Enable”

Forbered Utfér Férbered

Bitar i styrregistret:
styrregister

by | bs | bs | bs | bs | bz | bs | o

e g
RW
SELECT=1
Tidsdiagram:
|
RAV 4'_ -« B \ A
I e “ 5 -

Enable I

A
Y

Data
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A
Y

unsigned char ascii_read_controller( void )
{
unsigned char c;
ascii_ctrl bit_set( B_E );
delay_25@ns(); /* max 360 ns */
delay_250ns();
c = *GPIO_E_IDRHIGH;
ascii_ctrl bit_clear( B_E );
return c;

}

unsigned char ascii_read_status()
{
unsigned char c;
*GPIO_E_MODER = Ox00005555; /* bl5-8 are inputs, 7-0 are outputs */
ascii_ctrl_bit_set( B_RW );
ascii_ctrl_bit_clear( B_RS );
c = ascii_read_controller( );
*GPIO_E_MODER = Ox55555555; /* all bits outputs */
return c;
}
void ascii_wait_ready(void)
{
while( ( ascii_read_status() & ©x80)== 0x80 );
delay_micro( 8 ); /* se not sid 16, behovs antagligen inte... */



