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e ARM® Cortex™-A Series Programmer’s Guide version4.0

e ARM® Architecture Reference Manual ARMv7-A and ARMv7-R edition

e Cortex™-A7 MPCore™Technical Reference Manual Revision: rOp5

e ARM® Generic Interrupt Controller Architecture Specification Architecture version 2.0
e [[TITIChapter 3 & Chapter28 : Ultra Secured Digital Host Controller (uSDHC)[T]

(ITIIIIIIIIIITARM ® Cortex™-A Series Programmer’s Guide version4.0[]
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[(IITITITICPSROcurrent programmer status register(TTTTTTTTTTTITITIT]
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E, bit[9] TTTTTTIOMTITI 11T

Mask bits, bits[8:6]

A, bit[8] [TTTITTIAsynchronous abort mask bit.
I, bit[7] IRQ [IIJ

F, bit[6] FIQ 1T
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10.1.3 CP15
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MRC p15, Opl, Rt, CRn, CRm, Op2 ; read a CP15 register into an ARM register
DARMITIITICP15[IT]

MCR p15, Opl, Rt, CRn, CRm, Op2 ; write a CP15 register from an ARM register

10.1.3.1 System control register (SCTLR)
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M -[[MMU[]
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MRC pl15, 0, r0, cl, cO, 0 ; Read System Control Register configuration data

ORR r0, r0, #1 << 2) ; Set C bit

ORR r0, r0, #1 << 12) ; Set I bit

ORR r0, ro, #1 << 11) ; Set Z bit

MCR pl5, 0, r0Q, cl, cO, 0 ; Write System Control Register configuration data
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[TTTTOPLITITITIIIIIIIITINon-secure[JTISCTLR. VIITIIIIIIITITITV ==0[ITINon-secure VBARIIIIIIIT
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2.[TIIIIITITPCH

DARMIITTITIIITR FEOTTP COTITI TSI TIITITISUBS PCOLRO# offsetTTISOTITTTIRFE]
[T

* TTITCR TP CTIT

SUBS PC, LR, [#

[STITISPSRIITICPSR{

O O O T O T T

LDMFD sp!, {pc} *

LDMFD sp!, {R@-R12[pc} ~

[T JIITSPSROTITICPSR]

(LTI T TTITT 0T
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I 6[Thum b[IIIIIIIIIIIIIIIIITICPSRIRFEMIIIIIIIIIITIPCOSPSRY
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o [TTTTTILR-2[TTTILR-4[]

* LTI 6T
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I 0xdeadcOd e T T T T rintException MTTTTTTTICPSRTITITI

[ITReset_HandlerTTTTTTISVCITUNd T T TC T T T T T

mcr pl5, 0, r0O, cl2, cO, 0O

I TUndefined_Handler[IT]

ldr pc, =Undefined Handler

Undefined_Handler[TIrO-r120rTTundI T TprintExceptionTTTTICPSROTITITITTITITTITITIFO-r12[1T]

[I1T1008_exception_undef\start.S[]

. text

.global start, vector table

_start:

_vector table:

[(Ldr [pc, =Reset Handler[IT] /* Reset[IIl] */

(Lldr [pc, =Undefined Handler[]] /* Undefined instructions */
[//b Reset Handler

[//b Undefined Handler

b halt//b SVC Handler//ldr [pc, =SVC Handler[II] /* Supervisor Call [J */
[b halt//ldr [pc, =PrefAbort Handler[I] /* Prefetch abort[l] */
[b halt//ldr [pc, =DataAbort Handler[]] /* Data abort[I[] */

0 word[P[IIIIID /* RESERVED[II] */

(b halt//ldr [pc, =IRQ Handler[IT] /* IRQ interrupt[[] */

[b halt//ldr [pc, =FIQ Handler[IT] /* FIQ interrupt[@] */

.align 2

Undefined Handler:

0/* Mo

0* 1. lr_undITOTOTOTITITT

0 * 2. SPSR _und[ITTITTITICPSR

0 * 3. CPSRIM4-MOITN1611, [OTMnd]
0* 4. OPxX4011110

ax*/

/* und[TTTITITITY0-r12, 1110 */
/* \r [MIIOTI0 010 */
(ktmdb sp!, {r6-rl2, 1r}




/* am */

O/* und[d */

(nrs r0@, cpsr

(ldr r1l, =und string
(bl printException

/* 0Im */
Mdmia sp!, {r0-rl2, pc}”~ /* ~[IkpsrIIIIkpsr */

und string:

0 string "undefined instruction exception"

.align 2
Reset Handler:

[/* Reset SCTlr Settings */

(nwrc [p15, 0, r6, cl, cO, 00 /* read SCTRL, Read CP15 System Control register[TI¥/

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

[(bic [0, r0, # 0x1 << 12)[Q /* Clear I bit 12 to disable I Cache[IIITI*/
[(bic [0, r0, #0x1 << 2)[Q /* Clear C bit 2 to disable D Cache[I[[[I*/

[(bic [0, r0, #06x1 << 2)[J /* Clear A bit 1 to disable strict alignment [TI*/

[(bic [0, r0, #Ox1l << 11)J /* Clear Z bit 11 to disable branch prediction[I}*/

(bic [0, r0, #x1OQ] /* Clear M bit 0 to disable MMU[TITITI/

(mcr [p15, 0, rO, cl, cO, 00 /* wite SCTRL, Write to CP15 System Control register[f/

cps #0x1B /* Enter undef mode &/
ldr sp, =0x80300000 /* Set up undef 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

und_code:



0 word OxdeadcOde /* undefine instruction */

[V/. word OxFFFFFFFF

[Pl main

halt:
(b halt

clean bss:

/* [OBsSsO */

ldr r1, = bss start
(ldr r2, = bss end
[nov r3, #0

clean:

(kmp rl, r2

[(btrlt r3, [rl]

(pdd rl, rl1, #4

[(blt clean

(mov pc, 1r

10.3.2 4-1.4
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M Cswi 12 3MTTTTTITITTIITTOX8 MTIIIITITITITITIITISVC_HandlerTTT1T]

ldr pc, =SVC Handler

0SVC_Handler[Tr0-r12[irITISVCOITTITOMITITR4ITprintExceptionITTTTTTICPSRITITITITITITITTIRAL
r1 2O OPCOIIISPSRITICPSRITIITIIsWIlTTIIIIIIIIIII1008_exception swi\start.S[:

. text

.global start, vector table

_start:

_vector table:

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

(Ldr [pc, =Undefined Handler[T] /* 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[Il] */
[0 word[PIIIIIT /* RESERVED[IT] */

[b halt//ldr [pc, =IRQ Handler[IT] /* IRQ interrupt[@] */

(b halt//ldr [pc, =FIQ Handler[I[] /* FIQ interrupt[l] */

.align 2

Undefined Handler:

/* 1T

0* 1. Ur_undIITTTOTOTITITT

0 * 2. SPSR und[TTTTTTITCPSR

0 * 3. CPSR[IM4-MO[TTIN1011, [TTund[M
0* 4. [OPx4[IIII10

a*/

/* und[IITITITITITr6-rl12, OII0 */
/* U [QOIOTOI0 010 */
(ktmdb sp!, {r0-r12, 1lr}

/* OIm */

/* [Mund[Dd */

(nrs r0O, cpsr

[(Ldr rl, =und string
[bl printException

/* o */



(ldmia sp!, {r0-r12, pc}~ /* ~[BpsrIIllkpsrQ */

und string:

0 string "undefined instruction exception"

.align 2

SVC Handler:

0/* 1D

0* 1. lr_svcIITTHTITIITIITTIT

0 * 2. SPSR_svc[ITITTTITICPSR

0 * 3. CPSR[IM4-MO[IITNL0011, [ITkvcI]
0* 4. [Px608IIIII

0*/
I/* [0 */

/* s wi [T - r12, [TTT0 */
/* U OIOOOTIIn. 0om */

(ktmdb sp!, {r0-rl12, 1lr}

(mov r4, 1r

/* Obwill */
(nrs r0@, cpsr
ldr r1, =swi string

[bl printException

[(bub r0, r4, #4
(bl printSWIVal

/* mm */
Mdmia sp!', {r0-rl2, pc}~ /* ~[IkpsrIIllkpsrQ */

swi string:

0 string "swi exception”

.align 2
Reset Handler:

[/* Reset SCTlr Settings */

(orc [p15, 0, r0, cl, c6, 00 /* read SCTRL, Read CP15 System Control register[[I*/



(bic [0, r0, # 0x1 << 13)[Q /* Clear V bit 13 to use normal exception vectors [}/
[(bic [0, r0, # O0x1l << 12)[] /* Clear I bit 12 to disable I Cache[IIIII*/

(bic [0, r0, #Ox1 << 2)[ /* Clear C bit 2 to disable D Cache[IIIII*/

[(bic [0, r0, #06x1 << 2)[J /* Clear A bit 1 to disable strict alignment [TI*/

[(bic [0, r0, #Ox1l << 11)J /* Clear Z bit 11 to disable branch prediction[I}*/

[bic [0, r0, #OX1[I] /* Clear M bit 0 to disable MMU[TITIII/

(mcr [p15, 0, r6, cl, cO, 00 /* wite SCTRL, Write to CP15 System Control register[}/

cps #0x1B /* Enter undef mode &/
ldr sp, =0x80300000 /* Set up undef mode stack 5/
cps #0x13 /* Enter Supervisor mode &7/
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, 06 //read VBAR

[bl clean bss

[bl system init

und_code:
00 word OxdeadcOde /* undefine instruction */

[V/. word OXFFFFFFFF

swi code:

(bwi 0x123 /* [T OBWI[D [OIBx8[ */

(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

10.4.2 4-1.4
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MTOTOTOTAITTTOARMOTITTIGICTITITT

10.5.3
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1.OTORQITARMITIIIIITITITITIPCIIITILR _IRQMICPSRITIIITISPSR _IRQUCPSRIITITIIITITTIIRQIITIT

2.[TTTTOIRQIITTTTITTITTIIT]

3. T O O O O I

4.1
5.[JTISPSR_IRQITICPSRITTITIITTITITHICPUTITTTTITITITITILR _IRQTIPC

(TR QT
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T OCO TR QO TICPU T T T T T T T T T T T I I T T TNCPU T

TS PSROTTITIITIITTIIIITIS PSR _irq M T TS PSRRI
SRSFD sp !,[J0x12
TTTITITTBLOTITLR _IRQUTITIITITTBLITITITISupervisor ITTTTITITTTTTITITTITIRQIIITIITITITI
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3.[IIIITITICPUTISVCIITICPSR I T

AT ITTT T

S [T

6.[TTTITIITTITTIRQOTTITIITIITIT]

7T TPCOCPSROCPSR I TTTITISPSROITTTITTTTTTTTTTTTT]

10.6 [TTITIITIGIC, Generic Interrupt
Controller(]

GICTTTTT G COTT T T T T T T TG | CO T T A T A T T

TG COTTITTII

@ [TITI(Distributor)

T T O T T TC PU O

@ CPU[TIITICPU Interface(]

CPUITITTICPUIIIIIITTICPUTTT T T TICPUTT T T TICPUITITITIITTICPULITI

T DO DO T T O OO T T T T T O DO T TS OCH T
(T

@ [IITIITISGIOSoftware Generated Interrupt[]

T T T COSGIRTTTITTTIC PU TS G T T T T T T ITTTT10- 151

@ [IIIIITPPIPrivate Peripheral Interrupt(]

[MTTICPUMTIIITITIPPIOTIT 6-3 1T TICPUMTT T T T T I T T T I T T

® [IIIIIIISPIgShared Peripheral Interrupt(]
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@ [IMTinactive-[TTTITIIIT]

@ [TPending[HITTTITTTITTITTTITTICPUITITTITITITITTTICPUTITITITICPULTTITTITIT]

® DActive T

@ [ITTITActive and pending[FITITTITTTCPUIITTIITIGI COTITIIIITIT

T Kdistributor) I T Teending[TTTIActive and Pending[TTTTITTTTlactive
interface[ITTTTICPUIIIIIITICPUIIIFIQIRQII]

[TTOCPUOTTHTITIIITITICPU interface[TTTITTIDOTTTITITTITTITIITTICPU interface[TITITTITT]

(T OeendingJactive[TITinactive[ITTTIITdistributorITIT]

O OGICIIITTI

age noyfpund or type unknown

10.6.1

GICTTITIIIIIIIIIIIIIIIdistributorITITICPU interfaceITTITTTITTTICPUIIIIITIIIIIIIIIITICPUL

Distributor TT T

* MITITDistributor ITTTTITTTITITITICPUT]

 (LITITIITIITTTITITTITTT]

e MITTTTITTTTIIITITICPUT]

 MTTTHITDistributo T T T

*[TTIITIIIIIITISecureIINormal world[]T]

110

distributor TTTTTTTITTTT T IOTIIITICPUIDistributor TTTITITI T T Tpending[TTTTTITICPUT]

[MICPUTICPU interface[JTTTITICPUTITIIIIT]

10.6.2




distributor{JCPU interfaceTTTTITITITTITIGICOTITITITIIITITICPUT]

Odistributor T T T I T OCPU T T T TICPU T

OCPULTITTTITITI T TITTICPS ROTTITITTICPULTTITIT

[ITdistributor MTTITTITTITITTITIITTTITICPUOCPUMIIITITICPSROTIITITIITTICPUITITIITITdistributor]

[ITTTITITICPUTITITTITdistributor(ICPUTTTTITTICPSRIITITIIT

10.6.3 GIC

OCPUTTTIITITTITIIITIIIIIIIIITITICPUI I Interrupt Acknowledge Register[TTTITID[]

IO DO Tdistributor{ITTactive T DO T T T T T

OTTTTITTTITITTITTITTITTTIDTCPY interface[TTTIENd of Interrupt registerTTTTITTTTTITTIIT]

M TactiveI T Tinactive[pending[ITTTTlinactive and pending[ITITICPU interface[IITTTITpe!

[TTITIITITIITIIIITCPY interface T T IIITIITIODOL0 2 3 T T T I IIIII

OO DT T T A T T OO T T T TC PULTTITTT T T T

10.7 [ITTTIT1

10.7.1 Distributor

10.7.1.1 Distributor Control Register, GICD _CTLR

age noyfpund or type unknown

[1] EnableGrpl[IIIITpending Group 1[I Distributor[ITICPU interfaces[]

0 Group 1I1T1T1

1[ITITTITIGroup 1[IT]

[0] EnableGrpO[IITITpending Group O[T Distributor[ITICPU interfaces[]



0 Group OIIT1T

1[ITITTITIGroup O[IT]

10.7.1.2 Interrupt Controller Type Register, GICD TYPER

%aund or type unknown

[15:11] LSPIMGICOTT IS PIOIIIIIITION0b00000I31[10b1 111 1[TTIITITI0b00000[TIGIC

[10] SecurityExtn[TIGICITITIIIIO

O[T

11T

[7:5] CPUNumber[IITITICPU interfaces[IIIIIITICPU interfaces[ITITIIITAIIIIIIITIOb0O11IIITICPU int

[4:0] ITLinesNumber[TIGICIITITIIIIITITLinesNumber = N[T]
IITTB2*(N+1)TTIDOTToMIDOT 10111

O0b00011[MI128[ITIIITID 0-127(]
OITTTIT110200b 1 1 1 I IQTTITTTTTIDOTITIIIITID 1020-102 311111111

10.7.1.3 Distributor Implementer Identification Register,
GICD_IIDR

Yaund or type unknown

[31:24] ProductID[ITTID[]

[23:201-[110

[19:16] Variant VariantTITITIIIIIIIIT

[15:12] Revision RevisionTTTTTTTTTTTTTITITIT
(11:0] ITHTGICOIIIITIEP106[IT]

[11:8] [TITJEP106 continuation code[JTJARMIITIIITIOx4[]



(7101100

[6:0] [TTTJEP106code[JTJARMIIITI7:0]100x3B[]

10.7.1.4 Interrupt Group Registers, GICD IGROUPRN

ﬁe{aund or type unknown

[31:0] (IITIITIO

O[IITITIGroup 0O

1ITT1TIGroup 10

10.7.1.5 Interrupt Set-Enable Registers, GICD ISENABLERN

ﬁe&wnd or type unknown

[31:0] [IITIITISPICPPIIIIIIIIIIIIIDistributor[JCPU interfaces[III]

[0 T T T

00 OTTTTAITIIITITTd

10.7.1.6 Interrupt Clear-Enable Registers,
GICD_ICENABLERN

yaund or type unknown

[31[01TISPIOPPIIITIIIIIIIIIIIIIDistributor[JCPU interfaces[II1]

[0 T O

00 (I OTITITTTIT

10.7.1.7 Interrupt Set-Active Registers, GICD_ISACTIVERN

ﬁe{aund or type unknown




[31:0] Set-active[IIIT]
[TIO[IIITInot active[]
1TITlactive[]

0o

1 Activates[TTTTTITITActivates[T] [(TTTTTTActivatesTTTTTTTTTITTT T

10.7.1.8 Interrupt Clear-Active Registers, GICD ICACTIVERN

%aund or type unknown

[31:0] Clear-active[ITII]

[TIO[IIIIInot active[]

1TITlactive[]

[0

1[I Tactive[IITIDeactivates[TTIT ITTITPeactivates T OTITITITIITIITON0

10.7.1.9 Interrupt Priority Registers, GICD IPRIORITYRN

Yaund or type unknown

[31:24]MIToyte offset AT

[23:16]ITTbyte offset 2
[15:8[1]Tbyte offset 1

[7:0]IITbyte offset O

10.7.1.10 Interrupt Processor Targets Registers,
GICD_ITARGETSRnN

%wnd or type unknown




[31:24] CPU[TIbyte offset 3MTTTTTOMTITICPUITTTITITITTITITITITTITIOX3O IO OTIGICD_IT/

[23:16] CPU[ITbyte offset 2
[15:8] CPU[ITbyte offset 1

[7:0] CPU[ITbyte offset O

10.7.1.11 Interrupt Configuration Registers, GICD_ICFGRn

Yaund or type unknown

[2F + 1:2F] Int_config[ffield F[TIInt_config [11ITTTTTI2F + 1111T]

O[T

10T

Int_config [O]OTITIITTI2F]OTITT
[sGI0

Int_config [1][TTTTIRAO / WI[J
(TPPIOSPIO

Int_config [1]TISPITTTITITTTPPIC I T T

10.7.1.12 Identification registers

Yaund or type unknown

[31:8]- [ITTITICoreLink{CoreSightTTTIDTTTITIITITTIRAZOARMITTTTIITITT]

[7:4] GICOIITArchRevITITTTITTIITIGICOTIT]

*GICv1[j0x1

*GICv2[]0x2[]

[3:0]-I1110



10.7.2 CPU interface

10.7.2.1 CPU Interface Control Register, GICC _CTLR

%aund or type unknown
yound or type unknown

[9] EOImodeNS [TTGICC_EOIR[GICC_DIRTIIIIIIT]

0 GICC_EOIR[TTIIIITdeactivate[TTTITIGICC_DIRIIIIIIIT

1 GICC_EOIRIIIIIIITN GICC_DIR[TITIdeactivate[TT1T]

[6] IRQBypDisGrp1[CPU interface[IRQIIIIIIIIIIIIIIIIITIbypass IRQIT]

Ofbypass IRQIIIIIT]

1 [bypass IRQUIITIIIIT

TR -27 ITIIITIGICv2[ITTT]

[5] FIQBypDisGrpl[JCPU interface[FIQUIIIIIIIITIIIIIIITbypass FIQIT]
OITIF IQMIIIITIT

1R QI

[ITTITITITR-2 70T TIGICV2 T

[0] EnableGrplTICPU interfaceTTTTTTTTTTATIIII

O[ITTIT]
10111
[0

[IITITOMICPU interface[TTTTTITITending[TIITTITTITICPUITITITITTPending T TTTTTITTITTTTTIITT

10.7.2.2 Interrupt Priority Mask Register, GICC_PMR



Yaund or type unknown

[7:0]01 CPU interface TG COTITIITR S6TTITTIRAZ / WITITT

128[11] bit[0] = 0[]
64[ITbit [100] = 0bOO[]
32[ITit [200] = 0b00O[]
16[IThit [300] = 0b0000[]

PS[Oimx6ull[TT132[1T]

10.7.2.3 Binary Point Register, GICC_BPR

Yaund or type unknown

[2000] Binary point QT8 bit T T T T T T T A AT

OGICC_CTLR.CBPRITIIIIITIGICIITIgroup 1IIIIIIII

PS[limx6ull [BPR[ITITR

10.7.2.4 Interrupt Acknowledge Register, GICC_|IAR

%aund or type unknown

(12:10] CPUIDITITITTISGIITTTIITITTITIT OTTITITICPY interface[TTITTITTBTITITITICPU interface 3[T]

(90o]mIbIba

10.7.2.5 Interrupt Register, GICC_EOIR

%wnd or type unknown

(12:10] CPUIDOITIIITIITIITISGIMIITIIIIITIGICC_IARTICPUIDI IIIITIIITIIITISBZ[

[9010] EONINTIDIITIGICC_IARITIITIDI]



