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1.2.1 GPIO
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[TT]G PO EHHEEETI0x 18R QI

[TTITIIITIOMIITIMX6ULLTTTvector base[ITTITIIIIIIIIIIIIT] vector base []0x80000000[T]T] DDR [IT]

OTHGPIOMITIITTITTILEDOTTITITTITITIDITTI

[IITITICP15[IIT]

age nojfpund or type unknown

[TTITITITIIITGICOGeNeric Interrupt Controller[TIGICITTFIQUIRQITICPUGPIOTTIUARTITITITITITIILI

1.2 GICITTITI

1.2.1 IMX6ULL GIC

IMX6ULL[Cortex-A7[TTTTIGIC V2[0Generic Interrupt ControllerTTTTTTTTTITITTTTIGICOTTI I I TarmT]

GIC

PUTIITI

age nojfpund or type unknown

ARMIITTTIITGICITTITVIRQUITHIR QIIVFIQIITIF IQIMIRQIFIQIVIRQIVFIQIITTITIITIIRQUFIQIGPIC

TG COTTTITIT]

age nojfpund or type unknown

[TITTISPIShared Peripheral Interrupt[TIPPI[Private Peripheral Interrupt[TJSGI request[jSoftware-gener
InterruptTTITTTITISPITT]

GICIITITITIIDistributor[TICPU[TITICPU interface[T]

IDistributor T T T T T T TTTTTITICPUTT]



CPU[TTICPU interface[TTTTTTITTITTTTITITICPUOTITHTICPUMTHTITI T TICPU T T TITTITIITITI

OITITIIITTTICPUMITICPUTinterface TTTITITTTITTITTITTITTITTTTTITITITITICPU interface[TTTTTITTsig!

1.2.2 IMX6ULL GIC

GIC[IIIIDistributor register[JCPU interface register T

1.2.2.1 GICC_IAR[IT]

%aund or type unknown
éezaund or type unknown

GICC_IARITITICPU interface register(ITTTTTTNIDOTIGICC_IARIITITITOI DT

1.2.2.2 GICC_EOIR[T]

%aund or type unknown
ée%aund or type unknown

GICC_EOIRTITICPU interface register(TTTTITIIIITIGICC_EOIRITOIDITIRQITIIT

1.2.3 CP15

1.2.3.1 CP15[TTIT]
(OARMITTT O TCP LS ITOARMITIIITITIMCROMRCIITITI T TicacheMMULTTITITbootlo:

[TTTITIIIIIITITTSCTLRSystem Control Register[JTTTTIVBAR[Vector Base Address[IT1T]

1.2.3.2 SCTLR[JSystem Control Register[T]T]

[(ISCTLRITTTITcacheMMU[T]



%aund or type unknown
%aund or type unknown
%aund or type unknown
yaund or type unknown
%aund or type unknown

Bit[13]: [ITTIIITIITIITITIO[ITI0x00000000[TTIIIIITvector base[IITIIIIIII]

Bit[12][Bit[2]: Ticache[ITlcache[ITTTTITICPUITITIcachedTicacheITTTI T TIcacheITTTTITITITIITI

Bit[11]: T T T T

Bit[1]: T OCPUTTIT T T CPUTITTIII T

Bit[0]: MMUTITTIITTTTTIMMUMTITITIMMUL

MRC p15, 0, < Rt >, c1, c0, 0: [SCTLRIITIITARMITRtT]

MRC p15, 0, < Rt >, c1, c0, 0: JARMOTRtITTISCTLRIIT]

1.2.3.3 VBAR[[Vector Base Address[I]]]
[TVBAR

PUTTTITICPUOTITIIIIIIITITIIT

age noyfpund or type unknown

age nojfpund or type unknown

MRC p15, 0, < Rt >, c12, c0, 0: [VBAR[IIIIITARMITRYT]



MRC p15, 0, < Rt >, c12, c0, 0: JARMITRtIIIVBARIIIL]

1.3 IMXOULL[GPIO

1.3.1 GPIO interrupt configuration
registerl (GPIOx_ICR1)

GPIO[TTTTIT

ﬁe{aund or type unknown

ICRN[1:01IIIIIL

00 [II1T]

01 [TI1T

10 11T}

11 11111

ICRO~ICR15[TIGPIO interrupt 0-15

1.3.2 GPIO interrupt configuration
register2 (GPIOx _ICR2)

GPIO[TIIIII2

ﬁe{aund or type unknown

OGPIOx_ICR1[T]

ICRO~ICR15[TIGPIO interrupt 16-31




1.3.3 GPIO interrupt mask register
(GPIOx_IMR)

GPIO[IIITT]

ﬁe&aund or type unknown

Bit[n][Tinterrupt n

0 interrupt n[I]

1 interrupt n 1]

1.3.4 GPIO interrupt status register
(GPIOx_ISR)

GPIO[IIITIT]

yaund or type unknown

O THOGPIOM IO CROTTTITT T TN T T TITTITTIGPIO _IMRTITIT]

O A A T T

1.3.5 GPIO edge select reqister
(GPIOx_EDGE_SEL)

GPIO[IIIIITI

yaund or type unknown

[IGPIO_EDGE_SEL [n]TIGPIOITICR [n]TITTTITTITITITITII




1.4 [TTTTTTT1T1

1.4.1

age nof’|[found or type unknown

[TIIIIIIIKEY1[MGPIO5 1[SNVS_TAMPER1 pad[ALT5S[ITKEY4[TIGPIO4 14[NAND CE1 B

padALTS5[ITITIOMUXC SetPinMux[TTTTTTTIGPIOOTITITTITIGPIOITITITIITITIchapter3[JCORTEX A7inte
interrupt ID[T]74 + 32 = 106[ITKEY2[ITIGIC interrupt ID[T]72 + 32 = 104[[]

age noffpund or type unknown

1.4.2 GIC

(IIII1I] Table 2-1. System memory map

age nojfpund or type unknown

(IITOic[ITITI0XA0000
[Moic T CP15T]
mrc pl5, 4, r0, c15, c0, 0

OoicITOmrcdTITroII

1.4.3 GIC

(TICP15IIGICIITITIGICD _TYPERIIIIIIIITITIGICD ICENABLERN[ITITIOXFFFFFFFFITITISGIPPIOSPITTY
[(IITlgroupO[distributor(JCPU interface[]

I*IGit[T] NoosProgramProject/(11_GPIO[TY008_exception/gic.c)**[I1T]



void gic init(void)
{
u32 i, irq_num;

[GIC Type *gic = get gic base();

[/* the maximum number of interrupt IDs that the GIC supports */
Oirq num = (gic->D TYPER & Ox1F) + 1;

/* On POR, all SPI is in group 0, level-sensitive and using 1-N model */

[/* Disable all PPI, SGI and SPI */
Ofor (i = 0; i < irqg num; i++)

[0 gic->D ICENABLER[i] = OxFFFFFFFFUL;

[/* The priority mask level for the CPU interface. If the priority of an
0 * interrupt is higher than the value indicated by this field,

0 * the interface signals the interrupt to the processor

a*/

gic->C PMR = (OXFFUL << (8 - 5)) & OxFFUL;

[/* No subpriority, all priority level allows preemption */

[gic->C BPR = 7 - 5;

[/* Enables the forwarding of pending interrupts from the Distributor to the CPU interfaces.
0 * Enable group0® distribution

a*/

[(bic->D CTLR = 1UL;

[/* Enables the signaling of interrupts by the CPU interface to the connected processor
0 * Enable group0® signaling

a*/

[(bic->C CTLR = 1UL;

}

1.4.4

[ITITITIOX 18I TPcTIRQ_HandlerITITITITIRQ_HandlerTTTTTTTTTTTTITTTr_irg T
handlerTTTITirgMTTITITTTITITTITICOTT I Tcpsie i




ldr r0, = vector table
(ncr pl5, 0, r0, cl2, cO, 0 /* set VBAR, Vector Base Address Register*/

QI TGIt T NoosProgramProject/(11_GPIO[I}J/008 exception/**008_exception\start.S[TTT

. text

.global start, vector table

_start:

_vector table

[(ldr [pc, =Reset Handler[I]] /* Reset[ITI] */

[(Ldr [pc, =Undefined Handler[I] /* Undefined instructions */
[(Ldr [pc, =SVC Handler[IT] /* Supervisor Call [J */

[b halt//ldr [pc, =PrefAbort Handler[]] /* Prefetch abort[] */
[b halt//ldr [pc, =DataAbort Handler[]] /* Data abort[I[] */
0 word[P[IIIIIT] /* RESERVED[IT] */

[(Lldr [pc, =IRQ Handler[IT] /* IRQ interrupt[] */

[b halt//ldr [pc, =FIQ Handler[I] /* FIQ interrupt[@] */
.align 2

IRQ Handler:

0/* 1D

0* 1. lr_irqITTIIIITIIIIIT

* 2. SPSR_irq[IITIITITICPSR

0 * 3. CPSR[IM4-MOIITNL0010, [OTirq[l

0* 4. IPx18[IIIN

g*/

0/* M */

0/* Oir q@IIIIIIIIITre-r12, I */
/* Ur- 4000000100 0010 */

[(bub lr, 1r, #4
(ktmdb sp!, {r06-rl12, 1lr}

/* irqld */
(bl handle irq c

/* mm */
ldmia sp!, {r@6-rl2, pc}” /* ~“Obpsr_irqIIlkpsrQ */0
.align 2

Reset Handler:



[/* Reset SCTlr Settings */

(mrc [p1l5, 0, r0, cl, cO, 00 /* read SCTRL, Read CP15 System Control register[[I*/

[(bic [0, r0, # 06x1 << 13)[Q /* Clear V bit 13 to use normal exception vectors

[pbic [0, r0O, # 0x1 << 12)[] /* Clear I bit 12 to disable I Cache[IIIII/
[bic [0, r0O, #0x1 << 2)[] /* Clear C bit 2 to disable D Cache[IIII}/

[(bic [0, r0, #Ox1l << 2)J /* Clear A bit 1 to disable strict alignment [T1*/

[(bic [0, r0O, # 0x1 << 11)[Q /* Clear Z bit 11 to disable branch prediction[T*/

[(bic [0, r0, #Ox1[QI] /* Clear M bit O to disable MMU[TTIIIT*/

(ncr [p15, 0, r0, cl, cO, 00 /* wite SCTRL, Write to CP15 System Control register[}/

cps #0x1B /* Enter undef mode 5/
ldr sp, =0x80300000 /* Set up undef mode stack /)
cps #0x12 /* Enter irq mode =)
ldr sp, =0x80400000 /* Set up irq mode stack =

cps #0x13 /* Enter Supervisor mode &
ldr sp, =0x80200000 /* Set up Supervisor Mode stack */

[(ldr ro, = vector table
(ncr pl5, 0, r0, cl2, cO, 0 /* set VBAR, Vector Base Address Register*/
//mrc pl5, 0, r0, cl2, cO, 0 //read VBAR

[bl clean bss

(bl system init
[kpsie[i[dTI0 /* Unmask interrupts[I] */

(bl main

halt:
[ halt

clean bss:

0/* [OBssO */

(ldr r1l, = bss start
(ldr r2, = bss end
[mov r3, #0O



clean:

(kmp rl, r2
(btrlt r3, [rl]
(pdd rl, rl1, #4
[blt clean

[(mov pc, 1r

1.4.5 C

OTQicTIITITIGICC_IARITIITITIITITTIIITrg_handlerTTITTTTITTrequest_irq[ITITTTTTITITIGICC_EOQIR|

[T1Git[T] NoosProgramProject/(11_GPIO[[/008_exception\gic.c)

void handle irq c(void)

{
[fint nr;

[GIC Type *gic = get gic base();

[V* The processor reads GICC IAR to obtain the interrupt ID of the

0 * signaled interrupt. This read acts as an acknowledge for the interrupt
a*/

[hr = gic-> C IAR;

[(printf("irq %d is happened\r\n", nr);

irq_table[nr]. irqg handler(nr, irq_table[nr]. param);

[/* write GICC EOIR inform the CPU interface that it has completed
0 * the processing of the specified interrupt

a*/

[gic->C EOIR = nr;

}

1.4.6 GPIO

[MKEY1TIGPIOS_O1MTEDGE_SELITTIITITTIIMRITITI ITTITTITITTISROTILITITTTTTTIrequest_irg[TTT

[I1Git[T] NoosProgramProject/(11_GPIO[]/008_exception\main.c[]



void key gpio5 handle irq(void)

{

[/* read GPIO5 DR to get GPIO5 I001 status*/
(Lf((GPIO5->DR >> 1) & 0x1) {

printf("key 1 is release\r\n");

[O/* led off, set GPIO5 DR to configure GPIO5 I003 output 1 */
[IGPI05->DR | = (1<<3); //led on

[+ else {

printf("key 1 is press\r\n");

[O/* led on, set GPIO5 DR to configure GPIO5 I003 output 0 */
[IGPI05->DR &= ~(1<<3); //led off

il

[/* wite 1 to clear GPIO5 I003 interrput status*/
[GPIN5->ISR | = (1 << 1);

}

void key gpio4 handle irq( void)

{

[/* read GPIO4 DR to get GPIO4 I0014 status*/
if((GPIO4->DR >> 14 ) & 0Ox1)

printf("key 2 is release\r\n");

[else

(printf("key 2 is press\r\n");

[/* wite 1 to clear GPIO4 I0014 interrput status*/
[GPI04->ISR | = (1 << 14);

}

void key irq init(void)

{

[/* if set detects any edge on the corresponding input signal*/
[GPI05->EDGE SEL | = (1 << 1);

/* if set 1, unmasked, Interrupt n is enabled */

[GPIO5->IMR | = (1 << 1);

[/* clear interrupt first to avoid unexpected event */

GPI05->ISR | = (1 << 1);

[GPI04- >EDGE SEL | = (1 << 14);
[GPI04->IMR | = (1 << 14);
[GPI04->ISR | = (1 << 14);



[request irq(GPIO5 Combined O 15 IRQn, (irq handler t)key gpio5 handle irq, NULL);
[request irq(GPIO4 Combined O 15 IRQn, (irq _handler t)key gpio4 handle irq, NULL);
}

1.4.7

ITTTlgic_enable_irqMITTITIGICOIIIITIGICD _ISENABLERN[ITTTTAIITITITOic_ disable _irqMTTTITIGICL

[1GitT] NoosProgramProject/(11_GPIO[T/008_exception[gic.c[]

void gic enable irq(IRQn_ Type nr)
{
[GIC Type *gic = get gic base();

[/* The GICD ISENABLERs provide a Set-enable bit for each interrupt supported by the GIC.

0* Writing 1 to a Set-enable bit enables forwarding of the corresponding interrupt from the
0 * Distributor to the CPU interfaces. Reading a bit identifies whether the interrupt is
enabled.

ax*/

[pic->D ISENABLER[nr >> 5] = (uint32 t)(1UL << (nr & Ox1FUL));

void gic disable irq(IRQn_Type nr)
{
[GIC Type *gic = get gic base();

[/* The GICD ICENABLERs provide a Clear-enable bit for each interrupt supported by the
0* GIC. Writing 1 to a Clear-enable bit disables forwarding of the corresponding interrupt
from
* the Distributor to the CPU interfaces. Reading a bit identifies whether the interrupt
is enabled.
a*/
[gic->D ICENABLER[nr >> 5] = (uint32 t)(1lUL << (nr & Ox1FUL));
}

1.4.8

[(TIsystem_init_irg_table[ITTTTTTTkey_irq_init(ITTTITTIGPIOOIITIIIIIITIToic_initATIGICTITTITIOiC_ena




[(TIGit[T] NoosProgramProject/(11_GPIO[J/008_exception/main.c[]

void system init()

{

[init pins();

[led gpio init();

(led ctl(0); //turn off led

[boot clk gate init();

oot clk init();

[uartl init();

[puts("hello world\r\n");
[system init irq table();

[key irq init();

[(bic init();

[gic enable irq(GPIO5 Combined 0 15 IRQn);
[oic_enable irq( GPIO4 Combined 0 15 IRQn);
}

1.4.9 4-1.4

(I **[IGit[T] NoosProgramProject/(11_GPIO[TY008_exception)**[I1T]

1.4.10 4-1.4

(LTI

[TKEY1

KEY2[MTTTTTKEY 2D T T

age noyfpund or type unknown

1.5 [TTTTTITH

1.5.1

I GIitT] NoosProgramProject/(11_GPIO[TY011_gpio_eint)**1T]




1.5.1.1 [TIstart.S
11110

. text []
.global start, vector table [J
_start: []
_vector table: [T
[(ldr pc, =Reset Handler[IT]
/* Reset[II] */ [@J
b halt[IIIT1D
/* Undefined instructions */ [I]
b halt[ID 10
/* Supervisor Call [ */ M
b halt[[ 110
/* Prefetch abort[I] */ [I]
b halt[l 110
/* Data abort[IT] */ [
. wor d[P[III1T
/* RESERVED[IT] */ [
ldr pc, =IRQ Handler[IT]
/* IRQ interrupt[l] */ [
b halt[I 10
/* FIQ interrupt[@ */ [
.align 2
IRQ Handler: [IJ
(b halt [
.align 2 [
Reset Handler: [I]
(b halt [J
halt: [0
(b halt

[T startdTITTTIOSITTITTIOX00ITIO6 [ITTITTIOX AT 1ATTTTTI0Xx 1811 1. 1. 2T T TTITTTITTTTTT
(ITIOxO00[TTTIdr{ITIReset Handler[ITTTpc[JCPU[ITReset Handler(TTTTTTITICPUITIRQ HandlerIT]

2[TTTTTTIT

[Reset Handler:
[I/* Reset SCTlr Settings */



(mrc [p15, 0, r0, cl, c6, 00 [/* read SCTRL, Read CP15 System Control register[f/
[Ibic [0, r0, # 6x1 << 13)Q [/* Clear V bit 13 to use normal exception vectors [}¥/
(Ibic [0, r0O, # 0x1 << 12)[J [/* Clear I bit 12 to disable I Cache[I[II}*/

[Ibic [0, r0, # 0x1l << 2)[] [/* Clear C bit 2 to disable D Cache[IIII*/

Ibic [0, r0, #06x1 << 1) O [/* Clear A bit 1 to disable strict alignment [T}*/
(Ibic [0, r0O, #0O0x1 << 11) [/* Clear Z bit 11 to disable branch prediction[T}*/

(Ipbic [0, r0, #OX1[II] [/* Clear M bit 0 to disable MMU[TIITI*/

(Imcr [p15, 0, ro6, cl, c6, 00 [/* wite SCTRL, Write to CP15 System Control register[f*/

kps #OX1B[IIIV/* Enter undef mode =

Itdr sp, =0x80300000 [V* Set up undef mode stack [/
dkps #OX12[TI1V/* Enter irq mode o/

Idr sp, =0x80400000[] /* Set up irq mode stack I/
kps #Ox13[III/* Enter Supervisor mode </

[Tldr sp, =0x80200000 [¥* Set up Supervisor Mode stack [I¥/

(Qldr ro, = vector table
[(Imcr pl5, 0, r6, cl2, c6, 0 [IV* set VBAR, Vector Base Address Register*/
0¥ /mrc pl5, 0, rO, cl2, cO, 0 [IJ/read VBAR

[Ibl clean bss

bl system init
(Mkpsie[i[III0] /* Unmask interrupts{Il] [I*/

Ipbl main

Chalt:
b halt

[klean bss:

[y* OBsSsO */

[Qdr rl, = bss start
\dr r2, = bss end
[Imov r3, #0

[clean:

kmp rl, r2



Oktrlt r3, [rl1]
(Ikdd r1, rl, #4
[Iblt clean

(Imov pc, lr

[(Reset Handler[ITTTTTTllcache[[DcacheMMUTTTITICPSTTITTITTTITIcps #0x1B[TJundef mode[ITTTund
mode[TTTITITICPS #0x13[TISupervisor mode[JTISupervisor mode[ T TCOITITIIIT

3IORQIT

IRQ Handler: [J

/* OO O

* 1. Ur _irqIITTO T 0

* 2. SPSR_irq[IIIITITTCPSR [

* 3. CPSRIM4- MO[TTIN6010, [THrqM O
* 4, [IPx18[IIIIIO 0O*/ 0O

/* I */ 0
/* Oir qUIIIIIIITIITr 6-r12, [ */ O
/* lr- AL 0I0 */ 0

sub 1r, lr, # [
stmdb sp!, {r0-rl12, 1lr} o0

/* Mira@ */ 0O
bl handle irq c 000

/* I */ [
ldmia sp!, {r0-rl2, pc}”~ /* ~[Okpsr_irqIllcpsrQd */0

ORQ_Handler[TTITTTThandle_irq_c[TITHTITIr0-r 1 2T T T O T T T AT O T

1.5.1.2 [Tlinterrupt.c

1MTTGICOTTIIIIITITIT

void key exit init(void)

o

[(IGPIO5 IMR[IIIIIITE (volatile unsigned int *)(0x20AC014);

[IGPIO5 EDGE SEL[ITITITE (volatile unsigned int *)(0x20ACO1C);

[TGPIO5 ISRIIIIITITE (volatile unsigned int *)(0x20AC018);

[TIGPIO5 DR = (volatile unsigned int *)(0x20AC000);



[IGPI04 IMR[IIIIIITE (volatile unsigned int *)(0x20A8014);
[IGPI04 EDGE SEL[ITITITF (volatile unsigned int *)(0x20A801C);
[(IGPI04 ISR[TIIIIITF (volatile unsigned int *)(0x20A8018);
[IGPI04 DRIIIIITITE (volatile unsigned int *)(0x20A8000);

(Toic init();
[Mbic enable irq(GPIO5 Combined 0 15 IRQn);
[Moic _enable irq(GPI04 Combined 0 15 IRQn);

[IV* [MGPIOx EDGE SEL[IT]

[0 * GPIO EDGE SEL bit is set, then a rising edge or falling edge in the corresponding
m * signal generates an interrupt.

[0 * GPIO5 EDGE SEL ©x20ACO1C

M * bit[1] = 6bl

[0 * GPI0O4 EDGE SEL 0x20A801C

[0 * bit[14] = 06bl

m */

[[*GPI05 EDGE SEL |= (1<<l);

[I1*GPI04 EDGE SEL | = (1<<14);

[IV* [IGPIOX IMR[II

[ * GPIO IMR contains masking bits for each interrupt line.
(I * GPIO5 IMR 0x20AC014

[0 * bit[1] = 6bl

[0 * GPIO4 IMR 0x20A8014

M * bit[14] = 0bl

m */

[[*GPIO5 IMR | = (1<<1);

[[*GPI04 IMR | = (1<<14);

i

[key_exit_initOITITTTgic_initdTIGICOTITITIITIIToic_enable_irg[TTTIGPIO5_00~GPIO5_15[0GPIO4_00~
[(TIGPIOx_EDGE_SEL[TTTITITIITITIGPIOX_IMRITTITIGPIO5 1[keyl[TIGPIO4 14[key2[TTTIT]

2[ITTTCOTIITIT

void handle irq c(void)
K
[Iint nr;



[(IGIC Type *gic = get gic base();

[(I/* The processor reads GICC IAR to obtain the interrupt ID of the

[ * signaled interrupt. This read acts as an acknowledge for the interrupt
[ */

[(Ihr = gic->C IAR;

printf("irq %d is happened\r\n", nr);

[Iewitch(nr)

K

[ITkase GPIO5 Combined 0 15 IRQn:

[OTK

[(II1/* read GPIO5 DR to get GPIO5 I001 status*/

I f((*GPIO5 DR >> 1 ) & 0x1) {

IIIprintf("key 1 is release\r\n");

IIITV* led off, set GPIO5 DR to configure GPIO5 IO003 output 1 */
I1Tled ctl(0);

(111} else {

IIIprintf("key 1 is press\r\n");

II1/* led on, set GPIO5 DR to configure GPIO5 I003 output 0 */
(IITTted ctl(1);

nnnn;

IITV* write 1 to clear GPIO5 I003 interrput status*/
MII*GPIO5 ISR | = (1 << 1);

[(IITbreak;

miny

[(ITkase GPI04 Combined 0 15 IRQn:
OTK

[(IITV* read GPI0O4 DR to get GPI04 I0014 status*/
QITif((*GPI04 DR >> 14 ) & 0x1)
[TTK

IIIprintf("key 2 is release\r\n");
I1Tled ctl(0);

[T

[IITelse

[ITX

OIIIprintf("key 2 is press\r\n");
OITTled ctl(1);

[T



IT/* write 1 to clear GPIO4 I0014 interrput status*/
[II11*GPI04 ISR |= (1 << 14);

(IITbr eak;

iy

[ITdefault:
(IIThbr eak;
(0

[IV/* write GICC EOIR inform the CPU interface that it has completed
[I] * the processing of the specified interrupt

M */

[Tgic->C EOIR = nr;

0

Ohandle_irq_c[TTITITIGICC_IARITTITOIDITT DO T T TTO DT T TITITIGPIOX_IS

1.5.2
1.5.2.1 [IITISDK(T]

#include "gic. h"

#include "my printf. h"

GIC Type * get gic base(void)
{

[GIC Type *dst;

[ _asm volatile ("mrc pl5, 4, %0, cl5, c0O, 0" : "=r" (dst));

[Feturn dst;
}

void gic init(void)
{

u32 i, irq_num;

[GIC Type *gic = get gic base();



[V* the maximum number of interrupt IDs that the GIC supports */
Oirg num = (gic->D TYPER & OX1F) + 1;

[/* On POR, all SPI is in group 0, level-sensitive and using 1-N model */

[/* Disable all PPI, SGI and SPI */
Ofor (i = 0; 1 < irq_num; i++)

0 gic->D ICENABLER[i] = OXFFFFFFFFUL;

/* The priority mask level for the CPU interface. If the priority of an
0 * interrupt is higher than the value indicated by this field,

0 * the interface signals the interrupt to the processor

a*/

[gic->C PMR = (OXFFUL << (8 - 5)) & OxFFUL;

/* No subpriority, all priority level allows preemption */

gic->C BPR = 7 - 5;

[/* Enables the forwarding of pending interrupts from the Distributor to the CPU interfaces.
0 * Enable group® distribution

a*/

[pic->D CTLR = 1UL;

[/* Enables the signaling of interrupts by the CPU interface to the connected processor
0 * Enable group0® signaling

a*/

ic->C CTLR = 1UL;

}

void gic_enable irq(IRQn_Type nr)
{
[GIC Type *gic = get gic base();

[/* The GICD ISENABLERs provide a Set-enable bit for each interrupt supported by the GIC.

0* Writing 1 to a Set-enable bit enables forwarding of the corresponding interrupt from the
0 * Distributor to the CPU interfaces. Reading a bit identifies whether the interrupt is
enabled.

a*/

[gic->D ISENABLER[nr >> 5] = (uint32 t)(1lUL << (nr & Ox1FUL));



void gic disable irq(IRQn Type nr)
{
[GIC Type *gic = get gic base();

[/* The GICD ICENABLERs provide a Clear-enable bit for each interrupt supported by the

0* GIC. Writing 1 to a Clear-enable bit disables forwarding of the corresponding interrupt
from

0 * the Distributor to the CPU interfaces. Reading a bit identifies whether the interrupt is
enabled.

a*/

[(pic->D ICENABLER[ nr >> 5] = (uint32 t)(1UL << (nr & Ox1FUL));

}

gic_init[ITTITITIGICIT]

gic_enable_irqTIITTIGPIOOIT]

gic_disable_irqTITITIGPIOITIT]

get_gic_base[ITTTTTIGICOTTIITIGICOITITTITITIGICITTITI

1.5.2.2 [[Makefile

PREFIX=arm- linux- gnueabihf-
CC=$(PREFIX)gcc

LD=$( PREFIX) ld

AR=$( PREFIX) ar

0BJCOPY=$( PREFIX) objcopy
0BJDUMP=$( PREFIX) objdump

INCLUDEDIR [} = $(shell pwd) /include

CFLAGS [I1 = -Wall

CPPFLAGS [ = -nostdinc -fno-builtin -I$(INCLUDEDIR)

LDFLAGS := -L /usr/arm/gcc-linaro-6. 2. 1-2016. 11- x86 64 arm- linux-
gnueabihf/lib/gcc/arm- linux- gnueabihf/6. 2.1 -1lgcc

objs := start.o main.o led.o key.o interrupt.o uart.o eabi compat.o my printf.o gic.o

TARGET : = eint



$( TARGET).img : $(objs)

[B(LD) -T imx6ull.lds -o $( TARGET).elf $~ $(LDFLAGS)

[5( 0BJICOPY) -0 binary -S $(TARGET).elf $(TARGET).bin

[(5(0BIDUMP) -D -m arm $(TARGET).elf > $(TARGET).dis[]

[0 /tools/mkimage -n . /tools/imximage. cfg. cfgtmp -T imximage -e 0x80100000 -d $( TARGET). bin
$( TARGET) . imx

[dd if=/dev/zero of=1k.bin bs=1024 count=1

[cat 1k.bin $( TARGET). imx > $( TARGET). img

[B{CC} $(CPPFLAGS) $(CFLAGS) -c -0 %@ $<

[B{CC} $(CPPFLAGS) $(CFLAGS) -c -0 $%$@ $<

clean:

Orm -f $(TARGET). dis $(TARGET). bin $( TARGET).elf $(TARGET). imx $( TARGET).img *. o

1.5.3 4-1.4

[(TIGit[T] NoosProgramProject/(11_GPIO[[/011_gpio iRt T1T]

1.5.3.1 (IT1TA-1. 4TI IIIIIIIIITITIT]
(I

11T Tkey1lkey2 ITIDOTIITITLedITITIMCIMX6Y2.h[ITTTIGPIO5_Combined_0 15 IRQN[GPIO4_Combil

age noyfpund or type unknown
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