U-boot to Kernel Start

Testis runwith SD booting using SDK6.3 on AM335x GP EVM

1. Stop @u-boot prompt, and setupu-boot breakpoi

nt as shown below in “/arch/arm/lib/bootm.c”

e R6=0x82000000 matching “loadaddr=0x82000000" from running “printenv” @u-boot prompt.
[ /A TRACE22 ARM POWER DEBUG USE @] - = oo
File Edit View Var Bresk Run CPU Misc Trace Perf Cov TI-AMix AM335x Linux AM355x Window Help
(M K|+ | v |28 d
§ii Buregister /spotlight i< [BuList boot_jump_linux] =8 EoR=<=
N _ RO 0 R3 BDF3BC40 Pistep || # over || ADiverge | ¢ Retun|[ @up | »Go || NIBreak | ! Mode ]@ Find: bootm.c
i g E% . Oe05 E%O BDF51EBS addr/line code label mnemonic comment
< S8FFF2000 * of DMA operation or releasing device Tnternal buffers.
vV _ R3 A238 il ... 0400 %/
0 _ R4 R12 BDE3Z2EEA dm_remove_devices_flags (DM_REMOVE_ACTIVE_ALL);
RS  BEED5438 R13 BDE4ZD68 111 - - - - ’
0 _ Br6 B2 R14  BEE£3324 NST:BFF7393E [F44F60C0 mov r0, #0x600
L_ R 0 PC_ BEE/395C NST:BFF73942 [FO18FFDB OXBFFBCBFC
2 SPSR 0 cCPsrR 60000183 cleanup_before_Tinux();
il 113 (+
NST:BFF73946 [F/FFFCFE OxBFF73340
& B:VarFrame /Locals /Caller it (IMAGE_ENABLE_OF_LIBFDT && images->ft_len)
301 r2 = (unsigned long)images->ft_addr; ‘é
t.Up Down Margs  [MLlocals [V Callg NST:BFF7394A |[FED530A4 Tdr r3, [r5,#0xAd] iy
—000[[boot_jump_Tinux( NST:BFF7394E |B13B cbz r3,0xBFF73960
ER = OXBFFD5438 392 else
}ngei ? X ’ NST:BFF73950 |[F8D520A0 1dr r2, [r5,#0xa0]
- machid = 0x0EQ5 it (Ifake) {
kernel_entry = 0x82000000 396 |[#ifdef CONFIG_ARMV7_NONSEC
. r2 = Ox8FFF2000 NST:BFF73954 |2C00 cmp r4,#0x0
. fake = Ox0 NST:BFF73956 [D1D38 bne OxBFF/390A
if (ar‘mv?,bootfnqnsec()) i
-001||do_bootm_Tinux( armv?_init_nonsec();
- flag = 0x0400, secure_ram_addr(_do_nonsec_entry) (kernel_entry,
? , machid, r2);
2’ 1 else
& 5 - #endif
“ images OXBFFD3438) kernel_entry(0, machid, r2);
return 0; 404 }
- ’ NST:BFF73958 (9901 Tdr rl, [rl13,#0x4]
002 bogt._selected os( NST:BFF7395A |4620 mov r0.rd
£l — OxBDE5BC44 2 4/B0 blx ro ; kernel_entry
- otate = 0x0400, NST:BFF7305E [£/D4 b 0xBFF7390A
images = OxBFFD5438, o r2 = gd-»bd->bi_boot params;
] =
= boot_fin = OXBFF73AAY) NST:BFE73960 |F8093000 1dr r3,[r9]
Ik NST:BFF73964 |6C5A Tdr r2, [r3,#0x44]
NST:BFF73966 |IE7F5 b OxBFF73954
B::
[compmems][ trace ][ Data ][ var ][ List ][ PERF ][ SYStem ][ Step H Go H Break H sYmbol ][ Frame ][ Register ][ FPU ][ other ][p(evious ]
NST:BFF7395C \\u-boot\lib/bootm\boot_jump_linux+0x80 stopped at breakpoint MIX  |UP
2. Run “boot” cmd @u-boot prompt, and serial log is shown below
Where kernel zimage, DTB are loaded fromSD to DDR
=>boot

switch to partitions #0, OK

mmcO0 is current device

SD/MMCfoundon device 0

switch to partitions #0, OK

mmcO0 is current device

Scanning mmc 0:1...

switch to partitions #0, OK

mmcO is current device

SD/MMCfoundon device 0

4280832 bytesread in 283 ms (14.4 MiB/s)

41528 bytes read in 4ms (9.9 MiB/s)

## Flattened Device Tree blob at 88000000
Booting usingthefdt blob at 0x88000000
Loading Device Tree to 8fff2000, end 8ffff237 ... OK

Starting kernel ...




3. The call flow on bootz cmd for u-boot loading zlmage from SD to DDR

B::Var.Frame_/Locals_/Caller
-000boot_jump_linux(

| images =0xBFFD5438,

| flag="?)

| machid = 0x0E05

| kernel_entry =0x82000000

| r2 = 0x8FFF2000

| fake =0x0

|
-001|do_bootm_linux(
| flag = 0x0400,
?l
?,

images = OxBFFD5438)

return O;

002|boot_selected_os(
?

0
argv =0xBDF5BC44,
state =0x0400,
images = 0xBFFD5438,
boot_fn =0xBFF73AA5)
0

|

|

|

|

|

|

|

|

|

| boot_fn(state, argc, argv, images);

-003|do_bootm_states(

| cmdtp =0xBFFD2FAS,

| flag = 0x0,

| argc=0x3,

| argv=0xBDF5BC44,

| states =0x0710,

| images =0xBFFD5438,

| boot_progress=0x1)

| boot_fn=0xBFF73AA5

|

|
|
|
|
|
|
|

004|do_bootz(
cmdtp = 0xBFFD2FAS,
flag = 0x0,
argc =0x3,
argv =0xBDF5BC44)
ret = 0x0

| ret=do_bootm_states(cmdtp, flag, argc, argv,
-005|cmd_call(inline)
-005|cmd_process(



Run one more stepout of the previously setbreakpoint <BLX R6>

Thefirst instruction @0x82000000 is “arch/arm/boot/compressed/head.S” for decompressing kernel image.
The decompression codeis under “arch/arm/boot/compressed”, and piggy-backed into zimage.

The decompressed kernel physical address (0x80008000 below) is determined in this file
“arch/arm/boot/compressed/head.S”.

.vawﬁqh [E=RECh &3
- RO 0 nf  BOFSBCA0 5] Stack | - || Mswp | B Owr | MDwerge ofRetom | @Up || #Go || M Breok || PMode Mgt Fnd: head.8
‘-' Z B 8 2533 JIEU BOF S%Eag C label mnemenic n
C n2 FFF [ FFD2FA 4 5“%—-3 o T
. & B A3 1 o ':?wn FEFFFC [DUU0000T andeq 10,0, 10 .
1 - R4 wl?  BOF52FFA nE -0, I
B gEEDSI38 <13 woRdd06s e oo
- RO B2000000 tstne  r0, #0x4D000
i M 0 tstne 0, #0x40000
g — SPSR o 0 tstne  r0, #OxAD000
1‘— (i . 00018 [17107 440 tstne 0. #0x40000
!
1 Ba¥mbol List TREE AR_CLASS( .arm bl
AME start:
P ~-BI001AIF | =« \head .type  start,#function
:82001A20--82001893 | = \misc .rept 7
P:82001894- 2ABE ] \dﬂ‘ €55 —nop
P:B2002ABC - Da7 - sed/string . endr
P 82002040 EAl . \hyp‘stub #ifndef CONFTG_THUMB.! _KERNEL
P EAd ABE A AFdt_rw 134 mow r0, r
P:82003ABC-- 4 \Fdt_ro NSR:8200001C [F1400000 nop
P:B2MCO0--B2004DE7 | @ \Fdi_wip Helse
P: D 200520F @ \compressed/fdt AR_CLASS( sub pc, pc, #3 @ A/R: switch to Thumb2 mode
P:B20052E0-- 562F | @ \atags_to_fdt M_CLASS( nep.w @ M: already in Thumb2 mode
P 2005933 | @ \hb?funrﬁ « thumb
P F @ \ashlm 3 Wendif
e P 57| @ wib)  1f
A7 i \arm—stub NSR: 20 [EAQO03FG b OB 2001000
06528 @ harmi2-stub NSP 24 (016 2818 ded Ox16+ 2818
200797 @ \efi-stub-helper NSP: 28 (00000000 ded Oxl)
2 Y Tibstub/fdt NSP: 00415200 ded 0415200
gop NSP: 30 mﬁli]?fﬂ. ded 04030201
\?dl._mty-lre: NSP: 454 ded Oxd5454545
200 \Fdt_sw NSP: ded 0x9484
9258 # \random NP :B20( ded Ox40
939F # \secureboot NSP: 0 pe_header :dcd Ox4550
# Y1ibstub/string NSP: coff_hea. :dcd Ox201C2
< ZGlobal NSP: 00048 |00 Jcluﬂh ded Oxl
NSP: 4¢ (00000000 ded Oxl -
i 0 i n ¥
componenss [ wace |[ pata |[ var [ = [ e [ svsem |[ swp [ 6o J[ Bresk |[ stmbol |[ Frame |[ Regeer |[ Py || reo [y [TRansienen [ omer | [ previous |
WSR:62000000 stopped MX WP

Setup breakpoint @0x80008000, and run

Decompression would take time to finish before hitting bkpt @0x80008000
Thefirst instruction @0x80008000 is “arch/arm/kernel/head.S”, the kernelentry code before MMU is ON

L |—.M|—I|J;l—"_““ | iModa. fge] Find: head.5
i addr/line code label \comment J
"ARM_BES (setend be ) @ ensure we are in BES mode
THUMB( badr rd, 1f ) @ Kernel is always entered in ARM.
THUMB( bx rd ) @ If this is a Thumb-2 kernel,
THUMB . thumb ) @ switch to Thumb now
| 2 THUMB(1: ¥
l
#ifdef CONFTIG_ARM_VIRT_E.
‘name &9 b'l _hw nub dinstall
T = whead hvp.stub.install
P: i \entry-common endl
P: & \entry-arme @ ensure sve mode and all interrupts masked
| P: Yinit/main 2 safe_svemode_maskall rd
P @ \do_mounts NSR: £ 10E 9000 mrs rd, cper
P B \dl)“murlts,.irlitr'd NSR:BODDBOOB [F 22949004 eor r9,rd #ixla
P: # Yecalibrate NSR :B000800C |F119001F tst ra, #0x1F
P o \wfpmodule NSR E3C9001F bic rg,rd, #0x1F
B i \entry NSR: 80008014 [F 2599003 orr 9, r9, #0xD3
p: \wphi NER: 80008018 (14000004 bne 0x40002030
P: 1 \wipsingle NSR:BO00B01C | 3800C01 orr ra, ro9, #0x100
p: \wipdouble NSR: 0 | 28F£00C adr r14, 0xB0008034
P elf NSR: 4| e sper_cxsf, rd
P # \kernel/irg NSP:BODDBOZE [F126F 10F ded OxE1ZEF 108
P i \opcodes NSP E160006E ded OxE1B000GE
Pz + Zkernel/process NSR:BOD0B030 |F1.21F009 msr cpar_c,r9
P w harch/arm/kernel /per
P: @ varch/arm/kernel/reb 94 mre pls, 0, r9, <0, <0 @ get processor id
P: ® \return_address NSR: EE10AFL0 lJ Ox0, r9,e0,c0, erﬂ
P: \setup 4 8 'Iuokup_.p!'c{_l,ssor l.yp; |5—pr'0r.|r|fo r9=r_pu|d
P: reh/arm/kernel fsig NSR:BOODBO3B |e0icin b1 0x8010248
P :8010BCA0--B010BD5F \stacktrace 96 s rlo, r3 o invalid processor (r5=007
P : 80106060~ -80108087 YS_art NSR:BODOBOIC [F1R0ADDY mOVS rlf,rs
P:B0108088--B010BDCE o \kernel/time THUMBL it eq ) @ force fixup-able long branch enceding
P:B0L0BDCC--BOLOCEET | @ \traps 98 beq error_p @ yes, error ‘p’
P :BOLOCFFB--BO10DOIF i \atags_proc NSR : 80008040 |0a03E52D beg 0xB01024FC T i
P:80100048--8010006F | & \bugs - |h
. m, 1 . ) L}
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