Starterware T2 5 H & T2\ ARM Mode FjX FI| Bk
3-22-2016 Tony Tang

EEXTAE AP T 3R] starterware TR, PAKH R CCS A2 LA ARM B A7 7E5E
W, AR DEMAR LS, DI, AR AIEy H .

#1. ARMV4 UL EIAIZAE 7 DRI, HORZESRTDLUET CPSR F7dstfie. (BT A
LB IX AT, ARANE TR

(1) User Mode: /. #1E RS0 Task — K LLXFREA 447 . User Mode & ARM
ME— AR, X RN IR CPU A FIX R T, REZIBSBAREB AT, FILEIER
Guit GRS LAR T

(2) System Mode: iX/& V4 JH UL ERARRT 5 NRRAURE .

(3) IRQ Mode: HBEat. T CAEFERWT) Ab3H R BAEIX AR 04T .

(4) FIQ Mode: PP, T2 7 IUASAE&E4L, HARR IRQ —Ff.

(5) Supervisor Mode: B HAA . W (SWIAEHE R EAEX s S AT

(6) Abort Mode: FITH [F] N AE LRI AH G 1) 57 5 A AR X PP = R AT

(7) Undefined Mode: Ab3EJCR4HE 4 1) 570 AL R oR AR X PR =0 R AT

#2. ARM TEAR RIS N A AR IIALR, DL OMAP-L138 Jfil, 1&0 R G055 1748 s BEAE
supervisor B system mode X f privilege #4417, Al E PLL, PINMUX %%,

#3. RE KU starterware $EfitH I LR, —VIFEIS AR, BIT x5 B STk,
PR OE. (HE2—HECH ces g — 1T/, siftatmiEAT 7, —F& CPSR
JFRSETEH P, (HEABEN privilege B g~~~

#4. ¥ E~~~ARM 1E user mode | ZE T SWI 4 BE3E N supervisor #3%, spnu151L R4 HL
WML T call_swi O eRE#EC, BRI SH, A4 — A K T ? ih

NS HREE-?

#5. NEBEM TR, A LESUE ARM L HE )5 /& supervisor #53X, 1 H_FHLEE L
B2, WA LIE F| CPSR fn B4 supervisor #3. A 21247 3] main BiZZHY. user mode
T, IBAAE main Z R T M~

#6. C LREMCRESAZE M main FFERIZATH, JEREZR] map X3, HIH entry_point /&

_c_int00, ARAFIEE ZETREH], & —F spnulsll KI5 6 &, filll 5, M& C Y]

B0, (SIER AT PR BEIX N ULTE). I A FEE_c_int00 IX AN BRI T il GX AR BTE RTS
JER, JESCARAE CCS MI4miFas %35 H % T boot.asm)

Sk
7’

;* SET TO USER MODE

ok
’




MRS 10, cpsr
~ BIC 10,10, #OXIF ; CLEAR MODES
~ ORR 0,10, #0x10 ; SET USER MODE
~ MSR cpsr_cf, 10
AR E, BEIX B3] T user mode, ZAJGHIUGAL T user mode HIHERR, H&XIH])

BRI IEAE (_Tilauto_init) , FRERBEEIFRATH main T

ok
’

;* INITIALIZE THE USER MODE STACK

ok
’

Jif __TI_AVOID_EMBEDDED_CONSTANTS

MOVW sp, _ stack

MOVT sp, __stack

MOVW r0O, _ STACK_SIZE

MOVT r0, __STACK_SIZE

.else

LDR sp, c_stack

LDR  r0, c_STACK_SIZE

.endif

ADD sp, sp, rO

ok
’

;* ALIGN THE STACK TO 64-BITS IF EABI.

ok
’

.if __TI_EABI_ASSEMBLER
BIC sp, sp, #0x07 ; Clear upper 3 bits for 64-bit alignment.

.endif

Sk

’

;* SAVE CURRENT STACK POINTER FOR SDP ANALYSIS

Sk

’




.if __TI_AVOID_EMBEDDED_CONSTANTS
MOVW r0, MAIN_FUNC_SP

MOVT r0, MAIN_FUNC_SP

.else

LDR r0, c_mf_sp

.endif

STR  sp, [r0]

ok
’

;* Perform all the required initilizations:

;¥ - Process BINIT Table

;* - Perform C auto initialization

;¥ - Call global constructors

ok
’

BL __ Tl auto_init

ok
’

;* CALL APPLICATION

ok
’

BL ARGS_MAIN_RTN
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Entry:



5
; Set up the Stack for Undefined mode
5
LDR  r@, _stackptr ; Read and align the stack
pointer
SUB ro, ro, #8
BIC reo, ro, #7

MSR  cpsr_c, #MODE_UND|I_F_BIT ; switch to undef mode
MOV  sp,re ; write the stack pointer
SUB ro, re, #UND_STACK_SIZE ; glve stack space

; Set up the Stack for abort mode

MSR  cpsr_c, #MODE_ABT|I_F_BIT ; Change to abort mode
MOV  sp, re ; write the stack pointer
SUB ro,ro, #ABT_STACK_SIZE ; glve stack space

; Set up the Stack for FIQ mode

MSR cpsr_c, #MODE_FIQ|I_F_BIT ; change to FIQ mode
MOV  sp,re ; write the stack pointer
SUB ro,re, #FIQ STACK_SIZE ; give stack space

; Set up the Stack for IRQ mode

MSR  cpsr_c, #MODE_IRQ|I_F_BIT ; change to IRQ mode
MOV  sp,re ; write the stack pointer
SUB ro,re, #IRQ_STACK SIZE ; give stack space

; Set up the Stack for SVC mode

MSR  cpsr_c, #MODE_SVC|I_F_BIT ; change to SVC mode
MOV  sp,ro ; write the stack pointer
SuB ro,ro, #SVC_STACK_SIZE ; give stack space

; Set up the Stack for USer/System mode

JEORAE X AR 1 AN (AR, AR i 5 BUESE 1 system mode. FHE T

5
; Clear the BSS section here
5

Clear_Bss_Section:

LDR r@, _bss_start ; Start address of BSS
LDR r1, _bss_end ; End address of BSS
SUB  ril,rl,#4
MOV  r2, #0
Loop:
STR r2, [ro], #4 ; Clear one word in BSS



CMP ro, ri
BLE  Loop ; Clear till BSS end

BL __TI auto_init ; Call TI auto init

5
; Enter the start_boot function. The execution still happens in system mode

B

_ ; Get the address of
start_boot

Mov  1r,pc ; Dummy return

BX rie ; Branch to start_boot

SUB  pc, pc, #0x08 ; looping
5 MSR cpsr_c, #MODE_SVC|I_F _BIT ; change to SVC mode
5 BX 1r

; End of the file
LH_TI_auto_init B2 —HEI AN RTS M, SAEHA T start_boot (startup.c) ,

unsigned int start_boot(void)

{

/* Enable write-protection for registers of SYSCFG module. */
SysCfgRegistersLock();

/* Disable write-protection for registers of SYSCFG module. */
SysCfgRegistersUnlock();

PSCModuleControl(SOC_PSC_1_REGS, HW_PSC_UART2, @, PSC_MDCTL_NEXT_ENABLE);

PSCModuleControl(SOC_PSC_© REGS, HW_PSC_AINTC, ©, PSC_MDCTL_NEXT_ENABLE);
/* Initialize the vector table with opcodes */
CopyVectorTable();

/* Calling the main */
main();

while(1);
}
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static unsigned int const vecTbl[14]=

{
OxE59FF@18, // 0x00: RESET
OXES59FF018, // 0x04: Undefined
OxXE59FF0O18, // 0x08: SWI
OxXE59FF018, // ©xeC: Abort prefetch
OXE59FFQ14, // ©0x10: Abort Data
OXE24FF008, // 0x14: reserved
OXE59FF010, // 0x18: IRQ



OxE59FF010, // 0x1C: FIQ

(unsigned int)Entry, //0x20
(unsigned int)UndefInstHandler, //0x24
(unsigned int)SWIHandler, //0x28
(unsigned int)AbortHandler, //0x2C
(unsigned int)IRQHandler, //0x30
(unsigned int)FIQHandler //0x34

3

static void CopyVectorTable(void)

{

unsigned int *dest = (unsigned int *)OxFFFF0000,;

unsigned int *src =

unsigned int count;

(unsigned int *)vecTbl;

for(count = 0; count < sizeof(vecTbl)/sizeof(vecTbl[@]); count++)

{

dest[count]

}
}

= src[count];
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83 ** INTERNAL VARIABLE DEFINITIONS o ffffooee: E59FF@18 LDR
84%**#ﬁ*41*4141*#1*%**%*41**41*#1*#1#1*41*41**41*41*k41*%*%%*%*%%*%*%**%*%**%*: ffffaeed ESgFFelE LDR

85 static unsigned int const vecTbl[14]= ffffeees: E59FF@18 LDR

86 { ffffoeac: E59FF@18 LDR

87 OxE59FFO18, // 8x@@: RESET ffffoo10: E59FF@14 LDR

88 @xE59FF018, // @x@4: Undefined ffffoe14: E24FF@08 SUB

89 @xE59FF018, /] @x@8: SWI ffffoe1s: E59FF@10 LDR

90 @xE59FFe18, // @x@C: Abort prefetch ffffeelc: E59FF01@ LDR

91 OxE59FFO14, // 8x1@: Abort Data fff{0020: C1088000 MRSGT
92 OxE24FF008, // 8x14: reserved ffffo024: C18829CC SMLABTGT
93 exEsoFFele, // [EE: IRQ — | ffffee2s: 1082974 .word
94 @xE59FFele, // exiC: FIQ ‘E‘ ffffeozc: C10829CC SMLABTGT
95 (unsigned int)Entry, //@x2@ | ffffeese: C1882994 SWPGT
96 (unsigned int)UndefInstHandler, //0x24 ffffoesa: C10829B@ STRGTH
97 (unsigned int)SWIHandler, //8x28 ffffee3s: 70101CD@ LDRVCSB
98 (unsigned int)AbortHandler, //0x2C ffffee3c: D823A649 STMLEED
99 (unsigned int)IRQHandler, //0x30 ffffoede: 76262BF3 QSUBBVC
Le0 (unsigned int)FIQHandler //ex34 ffffeed4: 4B328746 BLMI
101}; ffffoe4s: 4E@7844A CDPMI
L@2 ffffoosc: 2FD4AD7AB SWICS
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PC, OxFFFFO020

PC, OxFFFFOO24

PC, OXFFFFO028

PC, OXFFFFBO2C

PC, OXFFFFBO2C

PC, PC, #0x3

PC, OxFFFFOO30

PC, OXFFFFOO34

RO, CPSR

RS, R12, R9, R2

ax(1082974

R8, R12, R9, R2

R2, R4, [R8]

R2, [RS8, -RO]

R1, [RE], -RO

R3!, {R@, R3, R6, R9-R1Q, Ri:
R2, R6, R3
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P4, #0x0, (8, C7, (18, #0x2
#0xDAD7AB

P14 (N4 NA  NDE DT DAan naa

Ja 7% system mode #EA main 5, BUEHHF B BHKE T, (H2IX B ERFT A8
boot.asm #E A main J5 I IX G EATAWe ? Fi 1 P A5 2 an RARFE ) i LB A Tp .

IAE )T starterware () TAE AT LA A cpu.c SCF B R EGEEAT B D)4, (LR AT 6
MASEL LA AT T, — A . HEAET, ERH swi i, FFaBkies) swi iz
& Bl OXFFFF0008, 74 J5 ¥k ¥4 2] SWIHandle (i, exceptionhandler.asm) ,

SWIHandler:
STMFD
LDR
BIC
CMP
MRSEQ
ORREQ

ri3!, {re-ri, ri4} 5
re, [ri4, #-4] 5
ro, ro, #MASK_SWI_NUM 5
ro,

rl, spsr 5
rl, rl, #0x1F R

Save context in SVC stack
RO points to SWI instruction

Get the SWI number

Copy SPSR
Change the mode to System



MSREQ spsr_cf, rl ; Restore SPSR
LDMFD ri3!, {re-ri1, pci~ ; Restore registers from IRQ stack
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