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CodeWarrior U-Boot Debugging

1.Introduction

This document describes the steps required for U-Boot
debugging using the CodeWarrior IDE.

This document includes the following sections:
e Configuring and building U-Boot.

e Creating a CodeWarrior project to debug U-
boot.

e Specifying the launch configuration settings.

e Debugging U-Boot from NOR, NAND, SPI, and
SD card flash devices for low-end and high-end
Power Architecture CPU.

2. Preliminary background

U-Boot resides in flash memory on target systems and
boots an embedded Linux image or other OS image
(vxworks) or an elf, developed for those systems.

Before debugging U-Boot on a target system, follow
these steps:

1. Install the Board Support Package (BSP) for a
target system you want to debug on the host
Linux machine.

2. Configure the BSP U-Boot package to place
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Configuring and building U-Boot

debugger symbolic information in the U-Boot binary executable file.

3. Configure hardware to use the U-Boot image. (For more information, see Chapter 7.5.3 of
Targeting PA Processor.pdf)

4. Create a new CodeWarrior project that you will use to debug U-Boot on the target system.

3. Configuring and building U-Boot

After installing BSP, configure and build U-Boot images for CodeWarrior debug. For more information
on configuring and building U-Boot with CodeWarrior debugger support, see the SDK User Manual.

4. Configuring a CodeWarrior project

This section covers:
e Creating a CodeWarrior project

= Configure initialization file of project for debugging

e Board hardware configuration

4.1. Creating a CodeWarrior project

1. Open CodeWarrior IDE.

2. Choose File > Import, to import the U-Boot .elf file generated during the U-Boot compilation. It
can be found in u-boot folder.

Figure 1. CodeWarrior File menu
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3. Choose the source to import and select Next.
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Configuring a CodeWarrior project

Figure 2. Import executable file dialog
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4. Specify Project name and Location, or use the default location and select Next.

Figure 3. Import executable file dialog

3B Import a CodeWarrior Executable file

2| 8
Import a CodeWarrior Executable file
Choose the location for the new project

Project name:  P1010RDB_NOR
[¥] Use default location

D:\workspace'pai131024\P1010RDB_NOR

5. Browse to the U-Boot .elf file and select open. By default, CodeWarrior looks for an .elf
extension, so change the file type in lower right corner of select file dialog, as shown in Figure 4.
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Configuring a CodeWarrior project

Figure 4. Select U-Boot elf file
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6. Select processor type for the project and select Next.

Figure 5. Select processor type
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7. Select Debugger Connection Types, Board, and Connection Type.
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Configuring a CodeWarrior project
Figure 6. Target settings dialog
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8. Select the configuration that you want to create and then, select Finish to close the wizard.
Figure 7. Select configuration dialog
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4.2. Configure initialization file of project for debugging

1. Choose Run > Debug configurations, to open the Debug configurations dialog.

2. Select Project name from the left pane and from the right pane, under Main tab — Target
settings, select Edit, as shown in Figure 8.
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Configuring a CodeWarrior project

Figure 8. Debug Configurations dialog
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3. From the Hardware or Simulator Connection dialog, select Edit to edit the target as shown in
the Figure 9.

Figure 9. Hardware or Simulator Connection dialog
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4. From the Initialization tab, browse to the location of U_Boot initialization file and add its
location in the Initialize target, as shown in Figure 10.
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Configuring a CodeWarrior project

Figure 10. Hardware or Simulator Target dialog

ﬁl Properties for PLO10ORDE_NOR_Debug_P1010_Attach Target =re
Hardware or Si Targe| } or Simulator Target v e
Parent profile: zro03-ws466
Name: P1010RDE_NCR_Debug_P1010_Attach Target
Description:
Template: | None Apply Defoults |
Target type: | P1010 = FeEE

Initialization | Memory | Advanced

Execute reset lk
[T Run out of reset

Initialize target: I -S{PA_TOCILS_HOME}IPA_SupporUImtlahzatlon_F\IesJQorIQ_Pl/PlUlU RDB_uboot_é QI

®

5. Navigate to Memory tab and deselect Memory configuration.

Figure 11. Hardware or Simulator Target dialog
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6. Select OK to exit the Debug configurations dialog.

4.3. Board hardware configuration

See the SDK User Guide for the correct board configuration and switch settings.

NOTE U-Boot debug is JTAG-based and a probe needs to be connected to the board.
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Debugging U-Boot from NOR for e500v2

4.4. Useful hints and tips
Refer to Chapter 12, for useful hints and tips.

5. Debugging U-Boot from NOR for e500v2

5.1. Debug environment
Use the following setup for U-Boot debugging on e500v2 core:

P1010RDB board.
Compiled U-Boot for the NOR FLASH target.

Flash U-Boot on the target board. (See SDK documentation, for more information on how to
program the U-Boot to NOR flash.)

Switches set for NOR boot. (See SDK documentation, for more information on how to set switches.)
Latest release of CodeWarrior IDE.

P1010RDB_uboot_32.tcl initialization file.

USB TAP or other probe.

5.2. U-Boot NOR debugging

The U-Boot .elf file generated during the U-Boot compilation should be imported as CodeWarrior
project. (See Configuring a CodeWarrior project, for more information.)

5.2.1. Stage 0 — Connect CodeWarrior to a board
Before debugging, run the board in the debug mode.

1. Choose Run > Debug configurations, to open Debug configurations dialog and select Debug,
as shown in Figure 12.
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Debugging U-Boot from NOR for e500v2
Figure 12. Debug configurations dialog
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2. The connection initializes and configures the TAP, and then it will attach to board.
Figure 13. Debug window
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3. To reinitialize the target from CodeWarrior, select Reset, as shown in Figure 14.
Figure 14. Reset dialog
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Debugging U-Boot from NOR for e500v2

5.2.2. Stage 1 — Debug NOR for ASO

1. Set PIC load address as OxFFF80000, using Debugger Shell command setpicloadaddr
OxFFF80000.

Figure 15. File location

\E (AsmSection)() at /home/freescale/SDK/QorlQ-SDK-V1.4-20130625-yocte/build_pl010rdb. release/tmp/work/pl010rdb-fsl_networking £2 = O |[Z Disassembly &2 _SE Outline {ln]
| Can'tfind a source file st *Thome/freescale/SDK/QorIQ-SDK-VL4-20130625-yorto/build_pi010rdb_rek prwork/pl! fal King-li Enter location here ~la ﬁ,| e
: FHFFF0a:  dc.l exfFFFFFFf -
FEFFFEbE:  do.] OxFEFFFFFF

fFffffbe: de.1 exffffffff
| |Locate Fite... FFFfffco:  dc.l exfEFFFfff

Ffffffca: dc.l exffffffff
| [Edit Source Lookup nm..] FFFFffca:  do.l exFFFFFfff
FRFFffce:  de.l OxFFFFFFFF
[ Apply to Common Source Lookup Path ffffffde:  de.l OxfFFFFFfFf
ffffffds: dc.1 exfFffffff
Frffffds: dc.1 exffffffff
FREFFFde:  de.l OxFRFFFFFF
[ FRFFffea:  de.l OxFFFFFFFF
FFffffea:  de.l OxfFFFFFFf
FRFFFfe:  do.l exFRFFFFFF
FRFFffec:  dc.l OxFFFFFFFF
FIFFFFT0:  de.l OxFFFFFFFF
FEFFFFFA:  de.l OxfFFFFFef
FRFFFFEB:  de.l exfFFEFFef
o FFFFfFfc: | b O@xFFFFFE0R (exfffffoee) ; OxFFFFFeoe

n

< i v
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'3 @n
L 4 (A
k-2
~ Settings

£ %>setpicloadaddr @xfffaeeee
s Debugger now assumes 'u-boot' is loaded at the specified
= || address.

%>

2. After the path is provided, source will become available in CodeWarrior. (See Figure 15, for
more details.)

Figure 16. File editor

5] resetvecs i " =5

1 .section .resetvec,"ax" -
» 2 b _start_e568
3

1 ¥

3. Now debugging (step, run, or breakpoint) can be done before switching to AS1.

CodeWarrior U-Boot Debugging Application Note
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Debugging U-Boot from NOR for e500v2

Figure 17. File editor

i
91 .section .bootpg, "ax" =
92 .globl _start_eSee I}
93
24 start_e500:
95/* Enable debug exception */
®» 95| 14 ri1,MSR DE
97 mimsr rl
98
99 #ifdef CONFIG_SYS_FSL ERRATUM AG04309
188 mfspr r3,PVR
101 rlwinm r3,r3,28,xf /* major_rev */
1e2 cmpwi  r3,8x1l /* is rev. 12 ¥/
183 bne 1f
1a4
185 msync
106 isync
187 mfspr r3, SPRN_HDBCR@
108 oris r3, r3, ox0100
169 ori r3, r3, Bxseee
1le mtspr  SPRN_HDBCR@, r3 ¥
] b

4. Infile start.S, last instruction before moving to AS1 is rfi before switch_as. (See Stage 2 —
Debug NOR for AS1, for more information.)

Figure 18. File editor

|
lis r6,MSR_IS|MSR_DS|MSR_DEgh =
ori r6,r6,MSR_IS|MSR_DS |MSR_DE@L
44 lis r7,switch_as@h
45 ori r7,r7,switch_as@l
46
47 mtspr  SPRH_SRR@,r7
48 mtspr  SPRN_SRR1,r6
49 rfi
1258
1251 switch_as:
1252 /* L1 DCache is used for initial RAM */
1253 I}
1254 /* Allocate Initial RAM in data cache. D
1255 &
1256 lis r3,CONFIG_SYS_INIT_RAM_ADDR@Eh
1257 ori r3,r3,CONFIG_SY5_INIT RAM ADDREL
1258 mfspr  r2, L1CFGO
1259 andi. r2, r2, exiff
1268 /* cache size * 1824 / (2 * L1 line size) */
1261 slwi  r2, r2, (18 - 1 - L1 _CACHE SHIFT)
1262 mictr 2
1263 1i r@,e -
Pl 3

5.2.3. Stage 2 — Debug NOR for AS1

1. Step Into rfi instruction.
2. Reset PIC load address, using Debugger Shell command setpicloadaddr reset.

CodeWarrior U-Boot Debugging Application Note
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Debugging U-Boot from NOR for e500v2

Figure 19. Debugger shell view

[8 starts

Disassembly £ EE Outline

rfi

itch_as:
* L1 DCache is used for initial RAM */

Allocate Initial RAM in data cache.

1is r3,CONFIG_SYS_INIT_RAM_ADDRSh

ori r3,r3,CONFIG_SYS_INIT_RAM_ADDR@L
afspr  r2, LICF

andi.  r2, r2, exiff

/* cach Ze * 1824 / (2 * L1 line size
slwi 2, r2, (18 - 1 - L1 _CACHE_SHIFT)
mtctr  r2

1 re,e

dcbz  ré,r3
debtls @,r8,r3

addi  r3,r3,CONFIG_SYS_CACHELINE_SIZE
bdnz b

/* Jump cut the last 4K page and continue to ‘normal’ start

o

Enter location here

® effifazc: [[lis'r3,-48
offff480:  ori r3,r3,exeeee F|
effffass:  mfspr r2,spr51S [
effffags:  andi. r2,r2,exeiff
effffasc: slwi r2,r2,4
effFf490;  mictr r2
effffasa:  1i re,e
effffsss:  dcbz re,re,r3
effffaoc: debtls @,re,r3
effffas:  addi r3,r3,32
effffasa:  bdnz ion) )i €
effffsal:  1is r3,-4104
effffsac:  ori r3,r3,exeeee
effffabe: addi r3,r3,48
effffaba:  mtle r3
effffaba:  blr
effffabc: dc.1 exfPffffff
efffface: dc.1 exfFffffff
effffaca:  dc.l OxFFFFFFFF
effffacs:  de.l OxfFFFFFFF =
e m 0

~ Project Creation ~ Miscellaneous

g3 Import project @ Welcome screen
¥ CodeWarrior Bareboard Project @ Quick access

+ Build/Debug & Flash programme
L (Al

L 4 A

k2 )

 Settings

%
B

@ i " G |

4 Commander 13 4 ¥ = 0)(B Consol 12 _ Tasks| () Memeor Jﬂhmn{]‘ﬂrm [l Prable |
EPPC, u-boot, core0

mx% GEEFE =2

=8
Bli»

g Progress [ DebuggerShell 23

| %>setpicloadaddr 8xfffaeese

Debugger now assumes ‘u-boot' is loaded at the specified
| address.

%rsetpicloadaddr reset

Debugger now assumes 'u-boot' is loaded at its link-time
| address.

%

3. Debugging (step, run, or breakpoint) can be done until code is relocated in DDR.
a) Runto Line: board_init_f¥and Step Into.

Figure 20. File editor

X

369 unsigned long logbuffer_base(void)
376 {

372}

373 #endif

374

575 void board_init_f(ulong bootflag)
376 §

377 bd_t *bd;

178 ulang len, addr, addr sp;
379 ulong *s3

380 gd_t *id;

381 init fnc t **init fnc_ptr;
382

383 #ifdef CONFIG PRAM

384 ulong reg;

385 #endif

386

398 __asm__

_ volatile_ (

371 return CONFIG_SYS_SDRAM BASE + get_sffective memsize() - LOGBUFF_LEN;

387 /* Pointer is writable since we allocated a register for it */

388 gd = (gd_t *) (CONFIG_SYS INIT RAM ADDR + CONFIG SYS_GBL DATA OFFSET);
389 /* compiler optimization barrier needed for GCC >= 3.4 */

memory”)

b) Runto Line: relocate_code and Step Into.

Figure 21. File editor

[8 starts 32

1794 * r3 = dest

1785 * rd = src

1796 * r5 = length in bytes
1797 * r& = cachelinesize

861 mr rl,r3
882 mr r9,r4
863 mr rle,rs

805 GET_GOT
886 mr o r3,rS

569 Iwz r5,G0T(_ init_end)
816 sub r5,r5,r4

813 /*
814 = Fix GOT pointer:

/* Set new stack pointer
/* Save copy of Init Data pointer
/* Save copy of Destination Address */

/* Destination Address
807 1is r4,CONFIG_SYS MONITOR BASEfh
808 ori r4,r4,CONFIG_SYS_MONITOR_BASE@L

811 1i r6,CONFIG_SYS_CACHELINE_SIZE

/* Source

b

Address =/

/* Cache Line Size */

CodeWarrior U-Boot Debugging Application Note
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Debugging U-Boot from NOR for e500v2

c) Instart.S, last instruction before relocate to DDR is relocate_code.

Figure 22. File editor

i -0
-
* As IVPR is going to point RAM address,
* Make sure TVOR15 has valid opcode to suppert debugger
=
mtspr IVOR15,r8
238
889 i
838 * Re-pojpt the IVPR at RAM
891 Xy %
832 mtspr IVPR,rle
893
894 mtlr ré
895 blr /® NEVER RETURNS! =/
1898 .globl in_ram
1897 in_ram:
1898
18939 * =
1968 = Relocation Function, ri2 point to got2+8x3008 ]
1981 i
1902 * Adjust got2 pointers, no need to check for 8, this code
1983 * already puts a few entries in the table. -
f] 3

d) Step Into blr, it shows the code in assembly. (See Stage 3 — Debug in DDR’s higher address,
for more information.)

5.2.4. Stage 3 — Debug in DDR’s higher address

1. Setthe PIC load address as Ox3FF30000 using Debugger Shell command setpicloadaddr
Ox3TF30000. (See How to calculate PIC load address, for more information.)

Figure 23. Debugger shell view

|8 starts & Disassembly 1 5F Outline =0)
Enter location here - & b4
* Relocation Function, r12 peint to got2+8x580@ # 3ff315b4: | 1d r@,2562 o
. 3ff315b8:  subi r3,r12,32768
or @, this code 3F31Sbe: Iz F11,-32768(r12) i
37f315c0:  mtctr 0
= 3ff315ca:  subf ri1l,ril,r3
11 re,_got2 entriesgsectoff@l 3ff3l5c8:  subi r3,r3,4
1a ,—Liﬁ_ﬁan_rmzj 3ff315cc:  lwzu re@,4(r3)
lwz r11,60T(_GOT2_TABLE. ) 37f315d0:  cepwi r0,0xB000
wtctr @ & 3Ff31504:  beq @x3FF315E@ (@x3F315e@) ; @x3FF31SEQ
sub r11,r3,r11 3ff315d8:  add re,re,r11
2ddi  r3.r3,-4 3FF315dc:  stw re,o(r3
hazu  re,4(r3) 37f315e0:  bdnz Ox3FF3LSCC (@x3FF3iScc) ; Ox3FF31SCC
copwi re,8 37f315e4:  1i r0,1246
beq-  2f 3ff315e8:  lwz r3,-32764(r12)
add re,re,ri1 3ff315ec:  cwpwi ro,oxees0
stw re,o(r3) 3ff315f0:  mectr ro
bdnz b 37f31574:  subi r3,r3,4
3Ff315f8:  beq @x3FFI161C (Bx3FF3161c) ; OxIFF316IC
3F315Fc:  Iwzu ra,4(r3)
I “ tow adjust the fixups and the pointers to the fixups - 3ff31600:  lwzux ro,rd,ril -
| + ’ h L P —— v
| Commander 3 7 = O || & Consol 52 "l Tasks| [} Memor ammm!‘@n@u [ probie | = B|[ag vrnaﬂ&éugawum,, EmETO
— - — EPPC, u-book, core0 | X% B ) 4 B v 09 v ||address.
Project Creation - Miscellaneous s | Cre
£23 Import project @ Welcome screen “ || pebugger now assumes 'u-boot’ is loaded at the specified
B CodeWarrior Bareboard Project &= Quick access address.
7 Xsbp -hw in_ram
* Bishd/Dabiy Eigogmoms g P i address  type enabled? process
LY (Al description
o A #153 #1 vi0xB0901Sb4 -hw  ENABLED a8
el start.S, line 1905 [u-boot]
> %>setpicloadaddr reset |=
~ Settings Debugger now assumes 'u-boot' is loaded at its link-time
address.
= %>setpicloadaddr 8x3ff38000
Debugger now assumes 'u-boot' is loaded at the specified
address. 4
| - =
R 0 w4 |

2. 'You can debug until U-Boot is running.
a) Runto Line: board_init_r and do Step into.

CodeWarrior U-Boot Debugging Application Note
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Debugging U-Boot from NAND for e500v2

Figure 24. File editor

[Elbomac i, =g
62 &

© This is the next part if the initialization sequence: we are now
* running from RAM and have a "normal™ C envircnment, i. e. glebal
@ * data can be written, BSS has been cleared, the stack size in not
* that critical any more, etc.
| e32 %/
E\k!oid board init r(gd t *id, ulong dest_addr)
4

) bd t *bd;

& ulong malloc_start;

T

& #ifndef CONFIG_SYS NO_FLASH

9 ulong flash_size; B
0 #endif i
1

gd = id; /* initialize RAM version of global data */
bd = gd-sbd;

gd->flags |= GD_FLG_RELOC; /* tell others: relecation done */

/* The Malloc area is immediately below the monitor copy in DRAM =/
malloc_start = dest_addr - TOTAL_MALLOC_LEN; -

b) Run to Line: main_loop()

Figure 25. File editor

|l boare o
2 -
Iy do_mdm_init = gd->do_mdm_init;

}

5 gendif

/* Initialization complete - start the monitor */

/* main_loop() can return to retry autoboot, if so just run it again. */
for (55) {

WATCHDOG_RESET();

main_loop();

5 /* NOTREACHED - no way out of command loop except booting */
6}

5void hang(void)

1860 puts("### ERROR ### Please RESET the board ###\n");

1961 bootstage_error(BOOTSTAGE_ID NEED RESET): L

1952 for (33) [
B

6. Debugging U-Boot from NAND for e500v2

U-Boot NAND boot is a 2-stage booting process:

e First stage (U-Boot NAND SPL) — when turned on and on reset, U-Boot NAND SPL gets the
control. It runs from IFC’s internal SRAM and it copies U-Boot RAMBOOT to DDR and transfers
control to it.

e Second stage (U-Boot NAND RAMBOOT) - RAMBOOQOT code.

Depending upon the booting stage, U-Boot NAND debugging can be classified into two modes:
e U-Boot NAND SPL debugging
e U-Boot NAND RAMBOOQOT debugging

6.1. Debug environment

Use the following setup for U-Boot NAND debugging on e500v2 core:
1. P1010RBD board.
2. Compiled U-Boot for the NAND FLASH target.

CodeWarrior U-Boot Debugging Application Note
14 Freescale Semiconductor
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3. Flash U-Boot on the target board. (See SDK documentation, for more information on how to
program the U-Boot to NAND flash.)
4. Switches set for NAND boot (See SDK documentation, for more information on how to set

switches.)

No o

USB TAP or other probe.

Latest release of CodeWarrior IDE.
P1010RDB _uboot_32.tcl initialization file.

6.2. U-Boot NAND SPL debugging

For this stage the U-Boot-spl elf file generated during U-Boot compilation should be imported as a
CodeWarrior project. (See Configuring a CodeWarrior project, for more details.)

6.2.1.Stage 0 — Connect CodeWarrior to board

Before starting debugging, run the project in debug mode.

1. Choose Run > Debug configurations, to open Debug configurations dialog and select Debug.

Figure 26. Debug configurations dialog

Sz‘ Debug Configurations

Create, and run config

Debug or run an application to a target.

TEX| B
type filter text

[5] CodeWarrior

[£] P101ORDB_NAND_SPL Debug_P1010_Attach
I Launch Group
S Target Communication Framework

Filter matched 4 of 4 items

Filter by Project:

|| Name: P1010RDB_NAND_SPL_Debug_P1010_Attach

= P1010RDB_NAND_SPL

,

[5) Main _69- Arguments | %5 Debugger| = Trace and Profile| 1 Source| I Environment | =] Common |
T S e '

Choose a predefined debug session type or custom type for maximumn flexibility

) Download 7 Connect

@ Attach Custom

+ (/C++ application

Project: P1010RDB_NAND_SPL Browse...
Application: Debug/u-baot-spl Search Project...| [ Browse.. | [ Veriables... |

» Build {if required) before launching

~ Target settings

Connection:

4 P010RDB_NAND_SPL_Debug_P1010_Attach Edi

[T Execute initialization script(s)

Execute reset sequence

e

2. This initializes and configures the TAP, then attaches to board.

15
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Figure 27. Debug view

|
=
SlvRSBLEn-|Z-2HT|
4 EE{U}yRDB_NAND_SPL_Debug_PIUlU_Attach [CodeWarrior]
4 |7 EPPC, u-boot-spl, core 0|
5@ Thread [ID: 0x0] (Running)

4 Diworkspace\pa\131024_u-baot_debug\P1010RDE_NAND_SPL\Debug\u-baot-spl (11/20/13 4:15 PM)

B

%5 Debug 22

3. Reinitialize the target from CodeWarrior, using the U-Boot initialization file.
Figure 28. Reset dialog

m TS A

=55

SpRIETEm-|Z- R0

[£] P1010RDB_NAND_SPL Debug P1010_Attach [CodeWarrior]
&8 EPPC, u-boot-spl, cored

@ Thread [ID: 0:0] (Running)
o Di\workspace\pa\131024_u-boot_debug)\P1010RDE_NAND_SPL\Debughu-baot-spl (11/20/13 4:15 PM)

¥ Reset

Execute a target reset:
Run out of reset

[7] Initialize target:  D:\Freescale\ CW_PA v10.3.3 E]

Reload settings from the target configuration:

@ [ |

Cancel ]

6.2.2.Stage 1 — Debug NAND SPL in IFC SRAM for ASO

1. Browse to the location, where the source file is saved, as shown in Figure 29.

CodeWarrior U-Boot Debugging Application Note
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Figure 29. Debug view

Debugging U-Boot from NAND for e500v2

[£] P1010RDB_NAND_SPL_Debug P1010_Attach [CodeWarrior]
&8 EPPC, u-boot-spl, core 0 (Suspended)

o Thread [ID: 0x0] (Suspended: Signal 'Exception 5376 received, Description: PowerPC Exception:
= 1 (AsmSection)() resetvec.5:2 Oxfffffffc

,ﬁ Diworkspace\pa\121024_u-boot_debug\P1010RDE_NAMD_SPL\Debug'u-boot-spl (11/20/12 415 PM)

35 Debug 3 = £1][69- variables 5% . % Breakpoints| [J Cache| ifif Regist

=
ZuawrnEaS | pR|dB A dm-|=-525 Name Value
=E-HEl®

33/gitfarch/powerpc/ cpu/mpeBSey resetvec 5"
Locate the file or edit the source lookup path to include its location,

View Disassembly...

Edit Source Lookup Path...

Apply to Commoen Source Lockup Path

Can't find 3 source file at "/home/freescale/SDK/QorlQ-SDK-V1.4-20130625-yocto/build_pl010rdb_release/tmp/work/pl010rdb-fsl_networking-linux-gnuspe/u-boot/git-

2. After the path is specified, the source is available in CodeWarrior.

Figure 30. File editor

.section .resetvec,”ax

2 | b _start_e5e8
3

3. Now, debugging (step, run, or breakpoint) can be done before switching to AS1.

Freescale Semiconductor
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Figure 31. File editor

5 sarts i
R
83 */ -
ae ol
91 .section .bootpg,"ax" I |
92 .globl _start_e5ea@
93
94 _start_e500:
95 /* Enable debug exception */
B 96 1i rl,MSR DE
87 mEmsr rl
98
99 #ifdef CONFIG_SYS_FSL_ERRATUM ABB4389
100 mfspr r3,PVR
181 rlwinm r3,r3,28,8x7 /* major_rew */
182 cmpwi r3,exl /* is rev 1? */
183 bne 1f
104
165 msync
106 isync
187 mfspr  r3, SPRH_HDBCRG
188 oris r3, r3, @xe1ee
109 ori r3, r3, ox3e00
118 mtspr SPRN_HDBCR8, r3 -
¥ »

4. Infile start.S, last instruction before moving to AS1 is rfi before switch_as. (See Stage 2 —
Debug NAND SPL in IFC SRAM for AS1, for more information.)

Figure 32. File editor

lis r6,MSR_IS|MSR_DS|MSR_DEfh 7
ori r6,r6,MSR_IS|MSR_DS|MSR_DEL

1is r7,switch_as@h

ori r7,r7,switch_as@l

mtspr  SPRN_SRR@,r7
mtspr  SPRN_SRRL,rs

rfi %
1251 switch_as:

1252 /* L1 DCache is used for initial RAM */
1253

1254 /* Allocate Initial RAM in data cache. |
1255 %y
1256 1lis r3,CONFIG_SYS_INIT_RAM ADDR{h

1257 ori r3,r3,CONFIG_SYS_INIT RAM ADDR@L

1258 mfspr  r2, L1CFGA

1259 andi. r2, r2, exiff

1266 /* cache size * 1824 / (2 * L1 line size) */

1261 slwi  r2, r2, (10 - 1 - L1 CACHE SHIFT)

1262 mtctr  r2

1263 1i re,e -

6.2.3. Stage 2 — Debug NAND SPL in IFC SRAM for AS1

1. Step Into this instruction.
2. Debugging is possible until the code is relocated to DDR.
a) Runto Line: board_init_fT and Step Into: board_init_*F.

CodeWarrior U-Boot Debugging Application Note
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Figure 33. File editor

he 23

/* Let the controller go */

u32 plat_ratioc; lk

plat_ratio »»= 1;

puts(”\nNAND boot... ");

/* Initialize the DDR3 */

ccsr_gur_t *gur = (void *)CONFIG_SYS_MPCBSxx_GUTS_ADDR;

/* initialize selected port with appropriate baud rate */
plat_ratio = in_be32(&gur->perpllsr) & MPC85xx_PORPLLSR_PLAT_RATIO;

gd->bus_clk = CONFIG_SYS_CLK_FREQ * plat_ratio;

NS16550_init((NS16550_t )CONFIG_SYS_NS16558_COML,
gd-»bus_clk / 16 / CONFIG_BAUDRATE);

out_be32(&ddr->sdram_cfg, in_be32(&ddr->sdram_cfg) | SDRAM_CFG_MEM EN);

set_next_law(CONFIG_SYS_NAND_DDR_LAW, LAW_SIZE_1G, LAW_TRGT_IF_DDR_1);

b) Runto Line: relocate_code and do Step Into.

Figure 34. File editor

1794 * r3 = dest
1795 * r4 = src
1736 * r5 = length in bytes

1797 * r6 = cachelinesize

1798 */

1799 .globl relocate_code

1800 relocate_code:

1801]  mr PL,r3 7% Set new stack
1862  mr r9,r4 /* Save copy of

1805  GET_GOT

1807 1is r4,CONFIG_SYS_MONITOR_BASEGh
1809 1wz r5,60T(_ init _end)

1818 sub r5,r5,rd

1811 1i r6,CONFIG_SYS_CACHELINE_SIZE

1813 /*
1814 * Fix GOT pointer:

1803 mr rl@,rS /* Save copy of Destination Address */

18086 mr r3,rs /* Destination Address

1508 ori r4,r4,CONFIG_SYS_MONITOR_BASE@L

-

c) Infile start.S, last code before relocate to DDR is relocate_code.

Figure 35. File editor

addi

1883 /*

1557 mispr TLwR1S,re

1889 f*

1894 milr ré

1896 .globl in_ram
1897 in_ram:

r8,r18,in_ram - _start + _START_OFFSET

1884 * As IVPR is going to point RAM address,
1885 * Make sure IVOR1S has valid opcode to suppert debugger

1895 blr /* NEVER RETURNS! */

1900 *= Relocation Function, rl2 point to got2+9x8000

3. Step Into: blr, it shows code in assembly.

(See Stage 3 — Debug in RAM, for more information.)

CodeWarrior U-Boot Debugging Application Note
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6.2.4. Stage 3 — Debug in RAM

1. Set PIC load address as 0x100000 in Debugger Shell using setpicloadaddr 0x100000
command.

Figure 36. Debugger shell view

8 starts 5 = Oz Disassembly 52 .G Outline

Enter location here - | & o EE)
* Relocation Function, r12 peint to got2+Gx8000 ® oe10016c: | 1i re,13
. ©0100190:  subi r3,r12,32768
* Adjust got2 pointers, no need to check for @, this code 0180194: 1wz rll,-32768(r12)
* already puts a few entries in the table ©0100198:  mtctr r
e016015c:  subf r1l,rll,r3
11 8, got2 entriesfisectoff@l 90100120;  subi r3,r3,4
la r3,G0T(_6OT2_TABLE_) o01001a4:  Iwzu r@,4(r3)
lwz ril,GOT(_GOT2_TABLE_) @aleolss:  cepwl ro,exeece
mtctr @ M ©01001ac:  beq 0x@01001B8 (9x1001b8) ; @x0E1001BE
sub ril,r3,ril ©0100100:  add re,r8,rll
addi  r3,r3,-4 001001b4:  stw r0,0(r3)
by r@,4(r3) ©01001b8:  bdnz Ox0G1081A4 (Ex1001a4) ; 0x001001A4
cmpwi r@,8 eorealbc: i re,e
beq-  2f ©01001c0:  Iwz r3,-32764(r12)
add ro,re,r11 001001c4:  cmpwi r@,0x0000
stw r8,8(r3) 001001c8:  mtctr rd
: bdnz b 3 || eereercc:  subi r3,r3,a
001001d0:  bsq @x001001F4 (ox1001f4) ; €x0eleelFs
. 001001d4:  Imzu rd,4(r3)
* How adjust the fixups and the pointers to the fixups - 001001d8:  lwzux r0,rd,r11 -
» < m | *
#4 Commander 13 ¢ ¥ = 0|[E Consol 52 " 4 Tasks| @ Memor | 4§ Remot | ‘& Target | (£ Proble | = 1[5 Progress L =]
| | m-s
~ Project Creation ~ Miscellancous ||© < U-Boot-spl. core 0 ax % GEEE -~
g3 Import project @ Welcome screen &

¥ CodeWarrior Bareboard Project @ Quick access
+ Build/D: & Flash programme

L (A
o @

%

 Settings

Codeliarrior Debugger Shell vi.@

X>setpicloadaddr @x180200

Debugger now assumes 'u-boot-spl’ is loaded at the specified
= |jaddress.

4l i 3Kl | ]

2. Debug until U-Boot RAMBOOT code is copied from NAND to RAM and control is transferred
to it.

a) Runto Line: board_init_r and do Step Into.

Figure 37. File editor

blocks can be read. -

121 L

122

123 relocate_code(CONFIG_SPL_RELOC_STACK, @, CONFIG SPL_RELOC_TEXT BASE);
124}

125

26 void board init r(gd_t *gd, ulong dest_addr)

27§ k‘

28 m and_boot();

29

13e

131void putc(char c)

132 {

133 if (€ == "\n")

134 NS16556_putc((NS16556_t)CONFIG_SYS_NS16558_COM1, '\r');
135

136 NS16558_putc((NS16558 t)CONFIG_SYS_NS16556 COM1, c);

137}

138

139 void puts(const char *str)

140 {

141 while (*str) -
4 3

b) Step Into: nand_boot() function.

CodeWarrior U-Boot Debugging Application Note
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Figure 38.

@ fsl_ifc_spl.c 23" - )
222 -

224 * Main entrypoint for NAND Boot. It's necessary that SDRAM is already
225 * configured and available since this code loads the main U-boot image
226 * from NAND intc SDRAM and starts from there.
227 *f
223 void nand_boot(void)
% 229 f
230 Rﬁttl‘ibute_((noraturn)) void (*uboot)(void);
7+

232 * Load U-Boot image from NAND into RAM

233 N
234 nand_load(CONFIG_SYS_NAND U _BOOT_OFFS, CONFIG SYS NAND U_BOOT SIZE,
235 (uchar *)CONFIG_SYS_MAND_U_BOOT_DST);

237 #ifdef CONFIG_NAND_ENV DST

238 nand_load(CONFIG_ENV_OFFSET, CONFIG_ENV_SIZE,

239 (uchar *)CONFIG_NAND_ENV DST);

240 E

241 #ifdef CONFIG ENV_OFFSET REDUND |L|

242 nand_load (CONFIG_ENV_OFFSET_REDUND, CONFIG_ENV_SIZE,

243 (uchar *)CONFIG_NAND_ENV_DST + CONFIG ENV_SIZE); -
<

c) This is the last function before control is transferred to u-boot RAMBOOT. Run to Line:
uboot () and do Step Into. As soon as we Step Into uboot () function, control is
transferred to U-Boot NAND RAMBOOT, that is, 0x00200000. This address is used to set
PIC load address for U-Boot NAND RAMBOOT debug.

Figure 39.

012 Disassembly 1 B Outline =
= o ES r
¢
00200044:  addi rd4,r3,1024
20200045:  mespr spréd3,rd
@020004c:  addi ré,r3,1280
4 Commander I = = 0|2 Consol 1 . &) Tasks| [ Memor | 28 Remot | 8 Target | (£ Proble | = 1= Progress (I8 Debugges Shell 2 Y
~ Project Creation - Miscelaneous | |77 trboot-spl cored - % wEEE 8-~
2 Import project @ Welcome screen
B CodeWarrior Bareboard Projest &= Quick access
« Buikd/D & Flash programm
A (am)
P an
+ Settings

d) Further debugging is not possible with this u-boot-spl.elf and a new project needs to be
created for U-Boot NAND debugging. (See U-Boot NAND RAMBOOT debugging, for more
information.)

6.3. U-Boot NAND RAMBOOT debugging

For this stage, the U-Boot elf file generated during U-Boot compilation should be imported as a
CodeWarrior project. (See Configuring a CodeWarrior project, for more information.)

CodeWarrior U-Boot Debugging Application Note
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6.3.1. Stage 0 — Connect CodeWarrior to board

1. Restart the board. U-Boot starts and relocates itself into RAM.
2. Before Debugging, run the board in Debug mode.

Figure 40. Debug configurations dialog

B ¢/C-+ - CodeWarrior Develo
File Edit Source Refactor Navigate Search

Project Run Processor Expent Window Help

|©-4-% Q@ #-B-B-M 25 e-g-e-|s-Jo-a-

&7 R . =)
=  ca = = 00 =2 Eii
}EE CodeWartior Proje B e o = . :
File Name Create, manage, and run configurations R
1573041 PBL Debug or run an application to a target. ﬁ'
(=5 P1O10RDB_NA
# Binaries TERIE®-

& Debug
151 P1010RDB_NAL| | [type fites text

Name: P1010RDB_NAND_RAMBOOT Debug_P1010_Attach

() Main . 9 Arguments | % Debugger| 3 Trace and Profile Ty Source| I Environment | I Commen’

LIPIOIOROBNOY || | [ CodeWorior || Debugsession type

153 P1010RDB_SP] [£] P1010RDE_NAND_RAMBOOT Debug_PI010_Attacl || Choose a predefined debug session type or custom type for maximum fleibility

gpmms,mnp B Launch Group ® Download B Connect

PI041DS NOR Target Communication Framework

e B Terg @ Attach ' Custom
+ C/C++ application
Project P1010RDB_NAND_RAMBOOT Browse..

Application: Debug/u-boot [search Project..| [ Browse.. | [ Variables.. |

» Build (if required) before launching

~ Target settings

Connection: 4 PI010RDB_NAND_RAMBOOT Debug PIOI0 Attach = | Newt...

Execute reset sequence

<
& Commander &3

Exccute initiolization script(s)
0 I

+ Project Creation | | | Filter matched 4 of 5 items

223 Import project Filter by Project:
P’ :

53041_PBL - . m b
= BulilTicag 1 P1010RDB_NAND_RAMBOOT [
| Build (Al 1 P1010RDB_NAND_SPL N _— Revert
& Clean (A1)
s Debug
@
~ Settings L

&% Project settings

3. This initializes and configures the TAP, then attaches to the board.

Figure 41. Debug view

3 Debug 83

e
=
B D 0w S|i» B & dm-|2-535%|
E-33 5
[E] PLOI0RDB_NAND_RAMBOGT Debug_P1010_Attach [CodeWarrior]
&8 EPPC, u-boot. cored
M D \131024_u-boot_ debug!P1 _NAND_RAMBOOT\Debug\u-boot (11/21/13 10:42 AM)

4. Reinitialize the target from CodeWarrior, using the U-Boot initialization file.

CodeWarrior U-Boot Debugging Application Note

22

Freescale Semiconductor



h

Debugging U-Boot from NAND for e500v2

Figure 42. Reset dialog

35 0cbug £

.' 0w S| - "~ -5 %%

LT A
[£] P1010RDB_NAND_RAMBOOT Debug_P1010_Attach [CodeWarrior]
{8 EPPC, u-boot, cored
o] Di\workspace\pa\131024_u-boot_debug\P1010RDB_NAND_RAMBOOT\Debughu-boot (11/21/13 10:42 AM) |

B Reset ([ & fmeem|

Execute a target reset:

7] Run out of reset

[¥)Initislze target:  Di\Freescale\CW_PA 1033 [ ]

Reload settings from the target configuration:

6.3.2. Stage 1 — Debug NAND RAMBOOT until U-Boot is relocated to DDR’s
higher address

1. Set PIC load address as 0x00200000 in Debugger Shell, using setpicloadaddr

0x00200000 command.
2. Set break point at address 0x00200008 in Debugger Shell using bp -hw 0x00200008

command.

NOTE  The break point’s address is needed to be offset with 8 bytes because it is required to
jump over the instructions that enables the MSR[DE] bit, otherwise the break point

will not hit.

3. Resume core operation.

Figure 43. Debug view

#F Debug £ =
R D E| e eR|pR | SEHE - =S-FT2D
afc] flﬂlﬂRDEiNAN Resume (FB] ardware_Debug_P1010_P1010RDB_Debug_Attach [CodeWarrior Attach]
4 §@ EPPC, u-bootem rorev-mutpended)
4 o Thread [ID: 0:0] (Suspended: Signal 'Exception 5376 received. Description: PowerPC Exception:
= 1 OxFFFFFFFC (OxFFFFFFFC)() Oxfffffffc
gl C\Data\FSL\PlayGround\CodeWarrior\PA10.1.2\P1010RDE_NAND_RAMBQOT\Hardware_Debug\u-boot.elf

4. When break point is hit, source code location is asked by CodeWarrior. After the path is
specified, it shows the source code in CodeWarrior.

CodeWarrior U-Boot Debugging Application Note
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Figure 44. File editor

8 starts 52 = 0| Disassembly £ _5E Outline ia]
= Enter location here ~|| & i 0 e A
267 12_disabled & ) -
if ee1ffffc: b €x@O1FFeon (exiffeoe) ; exooLFFeed PR
(AsmSection);
* clear registers/arrays not reset by hardware */ — @e200000: 11 rsp,512
©0200004:  mtmsr rsp
/7 L nec2eeees: | 1i'r0,2
1 ore,2 0020000c:  mtspr spriele,r
mtspr  LICSRG,r@ /* invalidate d-cache */ ©0200010:  mtspr spriell,re
wtspr  L1CSR1,r@  /* invalidate i-cache */ ©0200014:  mfspr rsp,spries
©0200018:  mtspr spr3ed,rsp
mfspr  r1,DESR 0020001c:  lis rsp,32 =
mtspr  DBSR,rl  /* Clear all valid bits */ ©0200020:  mtspr spr63,rsp
e0200024:  1is r3,0 =t
©0200028:  ori r3,r3,ex1000 ‘
.macre create_tlbl_entry esel ts tsize epn wimg rpn perm phy_high scratch ©020002c:  addi ra,r3,256 L
lis \scratch, FSL_BOOKE MASB(1, \esel, 8)h 00200030:  mtspr spréoB,rd
ori \scratch, \scratch, FSL_BOOKE_MASB(1, \esel, 8)§l ©0200034:  addi r4,r3,512
mtspr  MASG, \scratch 20200038:  mtspr spradl,rs
1lis \scratch, FSL_BOOKE MAS1(1, 1, @, \ts, \tsize)gh ©020003c:  addi re,r3,768
ori \scratch, \scratch, FSL_BOOKE_MAS1(1, 1, 8, \ts, \tsize)§l 00200040:  mtspr spraez,rd
mtspr  MAS1, \scratch L 00200044:  addl r4,r3,1024 =
0 < i v
#4 Commander 13 # 7 = O)[E Consol 2 & Tasks| (J Memor | 48 Remot | 18 Target | (2] Proble | = 01| (s55 Progress | E&f Debugger Shel £2
+ Project Creation ~ Miscellancous ||/ 4-boot, core0 mxR GEEFE e
£23 Import project @ Welcome screen =
¥ CodeWarrior Bareboard Project ? lF]Iul:‘kn:mi it i e RS
~ Build/Debug - i | %>setpicloadaddr 6x186306
" @ Debugger now assumes 'u-boot' is loaded at the specified
il address.
L 4 an %>setpicloadad)y 8xo200000
i Debugger now assumes 'u-boot’ is loaded at the specified
+ Setti address.
. X>bp -hw 8x08206085
G Orojectse id instance address type enabled? process
= description
T‘s,‘ #131 #1 v:iE8x20200008 -hw ENABLED axa
il = || start.s, line 273, (AsmSection) [u-boot]
a [ a |4 b %

5. Now debugging (step, run, or breakpoint) can be done until U-Boot code is relocated to the

higher address of DDR.

2)

Figure 45.

Run to Line: board_init_f and do Step Into.

File editor

569 unsigned long logbuffer_base(void)
376 {
371
372}
373 #endif

374

375 void board init_f(ulong bootflag)

return CONFIG_SYS_SDRAM BASE + get_cffective memsize() - LOGBUFF_LEN;

377 bd_t *[3;
373 ulong len, addr, addr_sp;
379 ulong *s;
380 gd t *id;

init_fnc_t **init_fnc_ptr;

383 #ifdef CONFIG_PRAM

334 ulong reg;

385 #endif

386

387 /* Pointer is writable since we allocated a register for it */

388 gd = (gd_t *) (CONFIG_SYS_INIT_RAM ADDR + CONFIG_SYS_GBL_DATA_OFFSET);
389 /* compiler optimization barrier needed for GCC >= 3.4 */

398 asm__ _ volatile_ ("":::"memory”);

b) Runto Line: relocate_code and do Step Into.

CodeWarrior U-Boot Debugging Application Note
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Figure 46. File editor

! ength in bytes
* ré6 = cachelinesize
*/
.globl relocate code
relocate_code:
mr rl,r3 /* Set new stack pointer e |
mr r3,rd /* Save copy of Init Data peinter ]
mr rl@,r5 /* Save copy of Destination Address */

GET_GO

mr r3,rs /* Destination Address =/

lis r4,CONFIG_SYS_MONITOR_BASE@h /* Source Address */

ori r4,r4,CONFIG_SYS_MONITOR_BASE@L

1wz r5,60T(_ init_end)

sub r5,r5,r4 L
1i r6,CONFIG_SY5_CACHELINE_SIZE /* Cache Line Size */ (|

-
* Fix GOT pointer:
.

6. Infile start.S, last instruction before moving to the higher address of DDR is relocate_code.

Figure 47. File editor

* Make sure TVORLS has valid opcode to support debugger = |
<

mEspr %IVOR].S,rG

un

X RE'pEint the IVPR at RAM
¢/

mtspr  IVPR,rie

mtlr ra

blr /* NEVER RETURNS! */
1896 .globl in_ram
1897 in_ram:
1898
1899 7*
1908 * Relocation Function, ri2 point to got2+8x8000
1901
1902 * Adjust got2 pointers, no need to check for 8, this code =
1963 * already puts a few entries in the table. [
1964 */
1295 1i r@,_ got2 entries@sectoff@l
1986 la r3,G0T(_GOT2 TABLE_) -
Pl

7. Now Step Into b, CodeWarrior will show the code in assembly. (See Stage 2 — Debug in
DDR’s higher address, for more information.)

6.3.3.Stage 2 — Debug in DDR’s higher address

1. Set PIC load address as Ox3FF2F000 using Debugger Shell command setpicloadaddr
Ox3FF2F000. (See How to calculate PIC load address, for more information.)

CodeWarrior U-Boot Debugging Application Note
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Figure 48. Debugger shell view

r, got2 e
la r3,G0T(_GOT2_TABLE_)
Iwz r11,60T(_GOT2_TABLE_)
wtctr 10
sub r11,r3,r1l

8 starts 52 = O |[z= Disassembly 2 . SE Outline ia]
ik = Enter location here Yo aEE) s T
1899 /*

1908 * Relocation Function, rl2 peint to got2+@x860@ ® 3ff315b4: [ 1i r@,2548 -
1981 - 3FF315b8:  subi r3,r12,32768
1992 * Adjust got2 pointers, na need to check for @, this code 3ff31sbe:  lwz rl1,-32768(r12)
1883 * already puts a few entries in the table. mtcte re
1904 * subf ri1,r11,r3
agLoas 11 re, subi r3,r3,4

Iwzu r0,4(r3)

capwi ro,0xe000

beq @x3FF315E (@x3ffilseR) ; Ox3FFILSER
add re,re,ril

addi r3,r3,-4 stw r8,0(r3)
Iy re,4(r3) bdnz @x3FF31SCC (x3ff315cc) ; BxIFF3LSCC
e 1i re,1246
beg- 2 Iwz r3,-32764(r12)
add re,re,r11 cmpwi r0,0x0080
3 stw r@,8(r3) mtetr ro
9 bdnz b @ subi r3,r3,4
1817 beq @x3FFIL61C (@x3fF3l6lc) ; OxIFF3161C
™ . Twzu ré,4(r3)
1819 * Wow adjust the fixups and the pointers to the Fixups - Twzux £9,r4,F 1 -
) F ) v
#4 Commander 12 # ¥ = 0B Consol 52 i Tasks| B Memor | 8 Remot | 18 Target | (2] Proble | = £1[5; Progress [ Debugger Shell £3 &
— Creath - Misce EPPC, u-boot, core 0 X% | B id instance address  type enabled? process s |
pJEE Gt | description
£ Import project @ Welcome screen b #1658 #1 v:@x@e200088 -hw  ENABLED oxa
¥ CodeWarrior Bareboard Project & Quick access |start.s, line 273, (Aswsection) [u-boot]
|Xssetpicloadaddr exo
~ Build/Debug Flash programmyj 1 5: now assumes 'u-boot' is loaded at the specified
% (Al |address.
« @ | %>bp ~hw in_ram
id instance address type enabled? process
| description B
#167 #1 v:0x000025b4 -hw  ENABLED oxd
start.s, line 1905 [u-boot]
| %>setpicloadaddr ex3ff2feee
|Debugger now assumes 'u-boot' is loaded at the specified
A‘addrus. =
i Kl |5 |

2. 'You can debug until U-Boot is running.

a) Runto Line: board_init_r and Step Into.

Figure 49. File editor

627 /*

629
630
631
632

637

639

628 * This is the next part if the initialization sequence: we are now

* running from RAM and have @ "normal™ C envircnment, i. e. glocbal
* data can be written, BSS has been cleared, the stack size in not
* that critical any more, etc.

)

533 void board_init_r(gd_t *id, ulong dest_addr)
634ff

bd [y *bd;
ulong malloc_start;

538 #ifndef CONFIG_SYS_NO_FLASH

ulong flash_size;

640 #endif

gd = id;
bd = gd->bd;

/* initialize RAM version of global data */

gd->flags |= GD_FLG RELOC; /* tell others: relocation done */

/* The Malloc area is immediately below the monitor copy in DRAM */
malloc_start = dest_addr - TOTAL MALLOC_LEN;

b) Runto Line: main_loop()

CodeWarrior U-Boot Debugging Application Note
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Figure 50. File editor

[ board.c 22 it

do_mdm_init = gd->do_mdm_init;

ndif

r(53) {
WATCHDOG_RESET()3
main_loop();

uts("### ERROR ### Please RESET the board #H:\n");
ootstage_error(BOOTSTAGE_ID NEED RESET);

or (53)

P
by
i

7. Debugging U-Boot from SPI/SD/MMC for e500v2

Booting from SPI and SD\MMC are similar, the only difference between these is how the final image is
build. This chapter provides necessary steps for SPI U-Boot debugging.

7.1. Debugging environment

Given below is the setup used for U-Boot debugging on e500v2 core:

1. P1010RDB board.

2. Compiled U-Boot for the SPI FLASH target.

3. Flash U-Boot on the target board. (See SDK documentation, for more information on how to
program the U-Boot to SPI flash.)

4. Switches set for SPI boot. (See SDK documentation for more information on how to set
switches.)

5. Latest release of CodeWarrior IDE.

6. P1010RDB_uboot 32.tcl initialization file.

7. USB TAP or other probe.

7.2. U-Boot SPI debugging

Import the U-Boot elf file, generated during U-Boot compilation as a CodeWarrior project. (See
Configuring a CodeWarrior project, for more information.)

7.2.1. Stage 0 — Connect CodeWarrior to board
1. Before debugging, run the board in debug mode.
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Figure 51. Debug configurations dialog

B o -G Devel Studio

o |@
File Edit Source Refactor Navigate Search Project Run Processorbxpert Window Help
N-EES 8-4-% Qi f-u-B-M ERis-E-e-[Flo-a- e lanis-Tone-a- % 4 Debug
G il = — - ﬁ
] -, 15 Debug C ¥
!
Create, manage, and run configurations
File Name. i fig
1 piozof|  Debus or run an spplication to atarget
121 P1010k |
S:‘;;-';‘l |L CEIEES Name: PL010RDB_SPL Debug P1010_Attach
[ type filter text [ Main__ 00 Arguments| 3. Debugger| & Trace and Profile) 1, Source | I Envi | & Commeon
4 [E] CodeWonior Debug session type
/€] PL010RDB_SPI_ Debug_P1010_Attach| Choose a predefined debug session type or custom type for masimunm flecbility
& Launch Group ) Download |> ) Connect
[ Target Communication Framewori ® Attach B Gk
= C/C++ application
Project: P100RDE_SPT
Application: Debug/u-boot [search Project..| [ Browse.. | [ Variables.. |
» Build (if required) before launching
~ Target settings
Connection: -4 PI0IORDB_SP Debug P1010 Attach = Edi.. New...
Execute equ
1 71 Execute initialization script(s)
¥ Comman
Fiter matched 4 of 5 items
> Project (Y -
g2 Import gy |Fitter by Project:
B CodeWall || (5 p1010RDE NAND_RAMBOOT -
.  NAND_SPL Ell i
& Build (|} || ©P1010RDE NOR o Apply || Reven
o Clean (fif = 4
Debu
el @
~ Settings
=

2. Start the debugging session using the setup provided in Figure 51. This initializes and configures
the TAP, then attaches to the board.

Figure 52. Debug view

%5 Debug &2 =0

RSO D I EBL S| 2D F T S E m

=%
4 [©] P1010RDB_SPI_Debug_P1010_Attach [CodeWarrior]
4 &8 EPPC, u-boot, core0
5 Thread [ID: 0:0] (Running)
,ﬁ D:\workspace\pa\l}lUZﬂ_u—boot_dal:[}g\PIUIURDB_SPI\Dabug\uVboot (11/26/13 3:12 PM)

3. Reinitialize the target from CodeWarrior.

CodeWarrior U-Boot Debugging Application Note
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Figure 53. Reset dialog

%5 Debug 2@"\\_ ]

kBlrumnglreeRpR S HEm- 2555

=535
[T] P1010RDB_SPI_Debug_P1010_Attach [CodeWarrior]
&® EPPC, u-baot, core 0
5@ Thread [ID: 0:0] (Running)
.-E D:i\workspace\pa\131024_u-boot_debug\P1010RDB_SPN\Debugiu-boot (11/26/13 3:12 PM)

(1 Reset [ [ fom]

Execute a target reset:
[7] Run out of reset

@l nitalize target:  §(PA_TOOLS_ HOME}PA Suf [

Riload settings from Hie target canfiguiaton
N
@ I Rt [ conca |

7.2.2. Stage 1 — Debug SPI until U-Boot relocated to DDR’s higher address

1. Set hardware break point at address 0x1107f008 in Debugger Shell using bp —hw
0x1107¥008 command.
2. Resume core operation.

Figure 54. Debug view

%5Debug 13 =g

=
4 st D] HE sz BR|dBtd - |2-F25
s

4 [c]| P1010RDB_SPI Debug_P1010_Attach [CodeWarrior]
4 38 EPPC, u-boot, core 0 {Suspended)
4 o Thread [ID: 0x0] (Suspended: Signal ‘Exception 5376' received. Description: PowerPC Exception:
|= 1 OxFFFFFFFC (OFFFFFFFC)() Oufffffffc|
sl D:\workspacetpa\131024_u-boot_debug\P1010RDB_SPI\Debug\u-boot (11/26/13 3:12 PM)

3. Once the break point is hit, specify the source code location. After the path is specified, it shows
the source code in CodeWarrior.

Figure 55. File editor

[8) starts =2 =

266 -

267 12_disabled:

263 #endif

289 |

278 /% clear registers/arrays not reset by hardware */ b

271

272 J* L+

273 1i re,2

274 mtspr L1CSR@,r@ /* invalidate d-cache */

275 mtspr  L1CSR1,r@  /* invalidate i-cache */

278

277 mfspr r1,DBSR

278 mtspr  DBSR,rl /* Clear all valid bits */

279

280

251 .macro create_tlbl_entry esel ts tsize epn wimg rpn perm phy_high scratch

282 lis \scratch, FSL_BOOKE MASB(1, ‘\esel, @)@h

283 ori \scratch, \scratch, FSL_BOOKE_MASB(1, \esel, @)@l

284 mtspr  MAS@, \scratch

285 lis \scratch, FSL_BOOKE_MASL(1, 1, @, \ts, \tsize)@h

286 ori \scratch, \scratch, FSL_BOOKE_MAS1(1, 1, 8, \ts, \tsize)@l

287 mtspr  MASL, \scratch v
4 C

4. Now debugging (step, run, or breakpoint) can be done until U-Boot code is relocated to the
higher address of DDR.

CodeWarrior U-Boot Debugging Application Note
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a) Runto Line: board_init_fand do Step Into.

Figure 56. File editor

Tl boarde £ T
362 unsigned long logbuffer_base(void) -
376 {

371 return CONFIG_SYS SDRAM BASE + get effective memsize() - LOGBUFF_LEN;
372}

373 gendif

374

375 void board_init_{ulang b{ytflag)

376 §

577 bd_t *bd; |
378 uleng len, addr, addr_sp;

379 ulong *s;

380 gd_t *id;

381 init_fne_t **init_fnc_ptr;

382

383 #ifdef CONFIG PRAM

384 ulong reg;

385 #endif

386

387 /* Pointer is writable since we allocated a register for it */

288 gd = (gd_t *) (CONFIG_SYS_INIT RAM_ADDR + CONFIG_SYS_GBL_DATA_OFFSET);

389 /* compiler optimization barrier needed for GCC >= 3.4 */

398 _asm__ _ volatile ("":::"memory”): -

b) Runto Line: relocate_code and do Step Into.

Figure 57. File editor

|
= dest -
1795 * r4 = src
1796 * r5 = length in bytes
1797 * r6 = cachelinesize
1738 */
1799 .globl relocate code
1800 relocate_code:
B 1561 | mr Triie3 /* set new stack pointer ]
1802 mr r9,r4 /* Save copy of Init Data pointer =/
1883 mr  rl8,rS /* Save copy of Destination Address */
lge4
1805 GET_GOT
1886 mr r3,rs /* Destination Address */
1867 lis r4,CONFIG_SYS_MONITOR_BASEfh /* Source Address */
1808 ori r4,r4,CONFIG_SYS_MONITOR_BASE@L
1809 lwz r5,G0T(_ init end)
1816 sub r5,r5,rd4 I
1811 1i r6,CONFIG_SYS_CACHELINE_SIZE /* Cache Line Size =/ A
1812
1813 ’*
1814 * Fix GOT pointer:
1815 % -
] 3

c) Infile start.S, last instruction before moving to the higher address of DDR is
relocate_code.

Figure 58. File editor

B ]
1885 * Make sure IVOR15 has valid opcode te support debugger -
1886 *
1387 mtspr IVOR1S,r@
1888
1889 I
1898 * Re-point the IVAR at RAM
1691 21
1892 mtspr  IVPR,rl@
1893
1894 mtlr re
1895 blr /* NEVER RETURNS! =/
15396 .globl in_ram
1897 in_ram:
1898
1899 i
190@ * Relocation Function, rl2 point to got2+0x30600
1901 k4
1902 * Adjust got2 pointers, no need te check for @, this code s
1983 * already puts a few entries in the table. |
1984 *f
1985 1i re,_ pgot2 entries@sectoff@l
1986 la r3,G0T(_GOT2_TABLE_) -
€ v

d) Step Into bl r, it shows the code in assembly. (See Stage 2— Debug SPI in DDR’s higher
address, for more information.)

CodeWarrior U-Boot Debugging Application Note
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NOTE

To find the correct address for hardware break point, that is, 0x1107008,

disassembly on u-boot.elf is done and the _start_e500 address is searched for.
Add 8 to this address to have the correct address for hardware break point.

7.2.3.Stage 2— Debug SPI in DDR’s higher address
1. Set PIC load address as Ox3FF30000 using Debugger Shell command setpicloadaddr

Ox3TF30000. (See How to calculate PIC load address, for more information.)

Figure 59. File editor

& gendif

1
gd = id; /* initialize RAM version of global data */
bd = gd-sbd;

gd->flags |= GD_FLG RELOC; /* tell others: relocation done */

malloc_start = dest_addr - TOTAL_MALLOC LEN;

/* The Malloc area is immediately below the monitor copy in DRAM

*

f@ start§ 53 ]
508 =
9 £
@ * Relocation Function, ri2 point to got2+@xgeesd
1 i
2 * Adjust ot pointers, no need to check for 8, this code
3 * already puts a few entries in the table.
a4 *y
5 1i r@, got2 entries@sectoffl
& la r3,GOT(_GOT2 TABLE_)
7 1wz r11,G0T( GOT2 TABLE )
B mtctr ré I’\\)
a sub ri1,r3,r11
8 addi  r3,r3,-4
11: lwzu  r@,4(r3)
2 cmpwi  r@,e
3 beg- 2F
4 add re,re,rll
5 stw r@,8(r3) L
62: bdnz  1b £}
7
8 =
‘ 3 * Mow adjust the fixups and the pointers to the fixups -
3
2. Runto Line: board_init_r and do Step Into.
Figure 60. File editor
= =
el S -
627 /* -
628 * This is the next part if the initialization sequence: we are now
629 * running from RAM and have a "normal”™ C environment, i. e. gleobal
6390 * data can be written, B5S has been cleared, the stack size in not
631 * that critical any more, etc.
2
3 void board_init_r(gd_t *id, ulong dest_addr)
41
5 bd_t *bd;
5 ulong malloc_start;
7
& #ifndef CONFIG_SYS NO_FLASH
3 ulong flash_size; |j

3. Runto Line: main_loop().

CodeWarrior U-Boot Debugging Application Note
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Figure 61. File editor

%) boardic I3 A

do_mdm_init = gd->do_mdm_init;

e
For (53
WATCHDOG_RESET();
main_loop();
W

TREACHED - no way out of command loop except booting */

* NO

o0id hang(void)

puts("### ERROR ### Please RESET the board ###\n");
bootstage_error(BOOTSTAGE_ID_NEED RESET);
for (53)

8. Debugging U-Boot from NOR for e500mc

8.1. Debug environment

Setup used for U-Boot debugging on e500mc core:

1. P3041DS Hydra board.

2. Compiled U-Boot for the NOR FLASH target.

3. Flash U-Boot on the target board. (See SDK documentation, for more information on how to
program the U-Boot to NOR flash.)

4. Switches set for NOR boot (See SDK documentation, for more information on how to set
switches.)

5. Latest release of CodeWarrior IDE.

6. P3041DS_uboot_36.tcl initialization file.

7. USB TAP or other probe.

8.2. U-Boot NOR debugging

U-Boot elf file generated during U-Boot compilation should be imported as CodeWarrior project. (See
Configuring a CodeWarrior project, for more information.)

8.2.1.Stage 0 — Connect CodeWarrior to board
1. Before debugging, run the board in debug mode.

CodeWarrior U-Boot Debugging Application Note

32 Freescale Semiconductor



N

Debugging U-Boot from NOR for e500mc

Figure 62. Debug configurations dialog

B €/C++ - CodeWarrior Development Studio

file Edt Source Refactor Novigate Search Project Run Processorfxpet Window Help

RrEes -4~ Qi f-u-W-M

a-g-a-[Ffo-a-@s- wuis-d-ve-o-

=] ﬁﬂcﬁ
Bl Codew] ¥ Debug Configurations . T =
By ; b
Create, manage, and run configurations
E“g":; Debug or run an application to a target.
B P —— =
=et I EEEIEES Name: P3041D5_NOR Debug P41 Attach
g:;ln ||| ([E Main 9+ Arguments| %5 Debugger| 5 Trace and Profile ' Source | B Environment| = Cammon
& €] CodeWarrior | Debug session type B
ol €] P304LDS_NOR_Debug P304 Attach Chaose s predefined debug session type or custom type for maximum flexibilty
S| # LaunchGroup ) Downlosd © Connect
S|l B Torget Communication Framework ® Attach ST
| = C/Ce application
Project: P3041DS_NOR Browse...
| Application: Debug/u-boot [searchProject..| [ Browse.. | [ Veriables.. |
| b Build Gf required) before launching I
| = Target settings
Connection: & P3041DS_NOR Debug P3041_Attach = | Edike | [ Newn |
Execute reset sequence
T [7] Execute initialization script(s)
The connection i fora i | acore, or ipl in the case of SMP:
C T
Lo | FEP Torget
 Projec|| - [ P3041
Ry Tpot | IR BY Project: 9] eS00me-0
B Codd)| || P1010RDE_NAND_RAMBOOT B L aSme. i
« Buila/tf || S P1010RDE_NAND_SPL |
" 1 P1010RDB_NOR il Apply Revert
v
= o]
* Settinf) L

2. Start the debugging session using the setup provided in Figure 62. This initializes and configures
the TAP, then attaches to the board.

Figure 63. Debug view
Saacin

cE || Lo om

il
Qm
i
il

&8 EPPC, u-boot, core0 |

-
[C] P3041DS_MOR Debug P3041 Attach [CodeWarrior]
[

35 Diworkspace\pai131024_u-boot_debug\P3041D5_NOR\Debughu-boot (11/27/13 5:39 PM)

3. Reinitialize the target from CodeWarrior.

CodeWarrior U-Boot Debugging Application Note

Freescale Semiconductor

33



N

Debugging U-Boot from NOR for e500mc

Figure 64. Reset dialog

%5 Debug 83

M w0 om et 2|

[E) P3041D5_NOR_Debug P3041_Attach [CodeWarrior]
&8 EPPC, u-boot, core0

ALl TS LRk Sy

Name
=l

IS —

Reload settings from the target configuration:
@

Note: Target initial:

i

I
i

o8 |_u-boot_debug! 5_NOR\Debug\u-boot (11/27/135:39 PM)
B Reset el
Execute a target reset of one oF more core resets:
@ System reset
) Core reset
Target Corereset  Runoutofreset Initialize target  Initialize target script
P41 B8 @

S00me-0 [ 5] DA\Freescale\CW_PA v10....
eS00me-1 ]
500me-2 [} [}
eS00me-3 ] I

8.2.2. Stage 1 — Debug NOR for ASO

1. Set PIC load address as OxFFF80000 using Debugger Shell command setpicloadaddr

OxFFF80000.

Figure 65. Debugger shell view

4= Variables | @0 Breakpoints I3

= O [ 69= Variables | ® Breakpoints 2 *_[J Cache| 4iif Registers| =k Modules| =8
= xkaB-w|mES T
Sl SFPCEr~-S-55F Name Contest Address
_NOR_Debug P3041_Attach [CodeWarrior]
&8 EPPC, u-boot, core 0 (Suspended)
o Thiead [ID: 0x0] (Suspended: Signal 'Halt' received, Description: User halted thread.)
= 1 {AsmSection)( resetvec S:2 Oaffifffc
o |_u-boct_debug _ NO \u-boot (11/27/13 3:38 PM)
<[ H | ’
E & at ‘powerpc/cpu/mp §:2 1 PI041DS NOR_FLASH = B|= pi 2 3E Outline =R
Can't find a source file at "/home/freescale/SDK/u-boot/arch/powerpc/cpu/ mp eSS resetvec S 4
View Disassembly... HHLINOND -1 & o EE
Locate File. N il
pesin bl ffffffdc:  fnmadd. fp31,fp31,fp31,fp3 »
fFffffes: fomadd. fp31,fp31,fpa1,fp3
Edit Source Lookup Path .. ffffffed:  fnmadd. fp31,fp31,fp31,fp3
2 fiffffes: fomedd. fp31,fp3l,fp3l,fp3
] Apply to Commen Source Loakup Path FFFfffec:  fomadd. fp31,fp31,fp3l,fp3
fFFFfffe:  fomadd. fp3l,fp31,fp31,fp3
FFFfffia:  fnmadd. fp31,fp31,fpa1,fp3
fFFFFFf8:  fomadd. fp31,fp31,fp3l,fp3
(AsmSection): K |
® FFFFFffc: | b (AsuSection) (exFfffface| |
Q=]
# Commander % + 7 =0|(@con - &Task| [ Mem| a8 Rem | Ti Targ| (21 Prob| O bxec| = O[3 Progress (i Debuggershel &3
~ Project Creation oy ey | 2 LR 5E| e
iy Import project @) Welcome screen n
¥ CodeWarrior Bareboard Project &= Quick access
- Build/D Flash programme
L (A
v (A
&
CodeWarrior Debugger Shell v1.a
%>setpicloadaddr @xfffBeeae
Debugger now assumes 'u-boot' is loaded at the specified
= || address.
i V vl

2. After the path is specified, source code is available in CodeWarrior.
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Figure 66. File editor

Debugging U-Boot from NOR for e500mc

[8 resetvec.s &2

1 .section .resetvec,"ax"
w2 b _start_e580
3

3. Now debugging (step, run, or breakpoint) can be done before switching to AS1.

Figure 67. File editor

8] starts 53 e
B3 */ -
=l
91 .section .bootpg,“ax” D
92 .globl _start_e5ea

94 _start_e500:
95 7% Enable debug exception */

96 1i rl,MSR DE

97 mtmsr rl

98

99 #ifdef CONFIG_SYS_FSL_ERRATUM_ABB488I

100 mfspr  r3,PVR

161 rlwinm r3,r3,28,8xf J* major_rev */
182 cmpwi  r3,8x1 /* is rev 1} ¥/
183 bne 1f

184

185 msync

106 isync

187 mfspr  r3, SPRN_HDBCR@

188 oris r3, r3, exe1ee

199 ori r3, r3, oxseee

11@ mkspr  SPRN_HDBCR@, r3

4. Instart.S, last instruction before moving to AS1 is rfi before switch_as. (See Stage 2 —

Debug NOR for AS1, for more information.)

Figure 68. File editor

5] "N

1lis r6,MSR_IS|MSR_DS |MSR_DEGh
ori r6,rs,MsR_IS|MSR_DS|MSR_DEEL

1lis r7,switch_asgh
ori r7,r7,switch_as@l

mtspr  SPRN_SRR@,r7
mtspr  SPRH_SRR1,ré&
rfi

1251 switch_as:
1252 /* L1 DCache is used for initial RAM */

1253
1254 /* Allocate Initial RAM in data cache.
1255 =

1256 lis r3,CONFIG_SYS_INIT_RAM_ADDREh
1257 ori r3,r3,CONFIG_SYS_INIT RAM ADDREL
1258 mfspr  r2, L1CFGA
1259 andi. r2, r2, exiff
1260 /* cache size * 1824 / (2 * L1 line size) */
1261 slwi  r2, r2, (18 - 1 - L1 _CACHE SHIFT)
1262 mtctr  r2
1263 1i re,e
«

=

8.2.3. Stage 2 — Debug NOR for AS1

1. Step Into this instruction.
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2. Reset PIC load address using Debugger Shell command setpicloadaddr reset.

Figure 69. Debugger shell view

3 starts 83 = 0| [ Disassembly £ _GE Outline
rfi - Enter location here | &
switch_as: 1o efffface: | lis r3,-560 -

effffass:  ori ra,r3,exeeee

L1 DCache is used for initial RAM */ K
effFfB68:  mfspr r2,sprsis
- Allodibe Initial RaM in date cache SFFFFBEC:  andi. r2,r2,ex0LFF
= effffeze:  shwl r2,r2,3
1is r3,CONFIG_SYS_INIT_RAM_ADDREh effffera; mtctr r2
ori r3, FJ,CWFIG_SVS_INI'_HM_MI effffers: 1 re,0
mfspr r2, L1CFGe effffere: debz r@,r3

effff880: debtls @,r@,r3

andi, r2, r2, @x1ff
offffssa:  addi r3,r3,64

* cache size = 1024 / (2 * L1 line size
slwi  r2, r2, (18 - 1 - L1_CACHE SHIFT) effffesa:  bdnz ) VHE
atcte  r2 effFfaBe:
15 re,e =FFFB%0: 3,r3,0:
effFfB4:  addi r3,r3,48
dehr  rer3 effffags:  mtlr r3
debtls e,ro,r3 effffBoe:  blr
addi 3,r3,CONFIG_SYS_CACHELINE_SIZE effff8a0:  fomadd. fp31,fp3i,fp31,fp3l
bani - B effffBad:  fnmadd. fp31,fp31,fp31,fp31
effffsas:  fomadd. fp31,fp31,fpa1,fp31
* Jump cut the last 4K page and continue to ‘normal’ start */ + || effffssc:  fomadd. fp31,fp3L.fpai, fpan -
“ v of rn | ’
'y Commander 23 = = 8| consol & Tasks| [J Memor Lﬂmmoq“ﬁnrgu [Eiprobte| =8 grus|$mmuggusnd| Bl
| shad =
+ Project Creation M ||EE oo cork0 X% GEEE %o
£ Import project @ Welcome screen &

B CodeWarrior Bareboard Project &= Quick access
« Build/Debug F Flash programmy

[an
(A
CodeWarrior Debugger Shell v1.8

Xrsetpicloadaddr exfffaeese

Debugger now assumes ‘u-boot' is loaded at the specified
2ddress.

X>setpicloadaddr reset

T Debugger now assumes 'u-boot' is loaded at its link-time
address.

4 . v« b %>

3. Now debugging (step, run, or breakpoint) can be done until code is relocated in DDR.

a) Runto Line: board_init_f¥ and Step Into.

Figure 70. File editor

T board.c 2 =]
371 return CONFIG_SYS_SDRAM_BASE + get effective_memsize() - LOGBUFF_LEN; 7
372}

373 #endif

374

375 void board init_f(ulecng bootflag)

376 §

377 bd t *bd; a

578 ulong len, addr, addr_sp;

379 ulong *s;

380 gd_t *id;

381 init fnec_t **init fnc_ptr;

382

383 #ifdef CONFIG_PRAM

384 ulong reg;

385 #endif

3886

387 /* Pointer is writable since we allocated a register for it */

388 gd = (gd_t *) (CONFIG SYS_INIT RAM ADDR + CONFIG_SYS_GBL_DATA OFFSET);
7=

30a

# mmmniTen nmEimiembinn bommdion smmded fae SO0 G- 3 4 w0

b) Runto Line: relocate_code and Step Into.

Figure 71. File editor

'[8 starts = i)
1796 * r5 = length in bytes -
1797 * r6 = cachelinesize
1798 */

1739 .globl relocate_code b
relocate code:
mr rl,r3 /* Set new stack pointer =L
mrr9,r4 /* save copy of Init Data pointer */
mr rle,rs /* Save copy of Destination Address */
GET_GOT
mr r3,rs /* Destination Address */
lis r4,CONFIG_SYS_MONITOR BASE@h /* Source Address  */
ori r4,r4,CONFIG_SYS_MONITOR_BASEQL
1wz r5,G0T(_ init_end)
sub r5,r5,r4 D
1i r6,CONFIG_SYS_CACHELINE_SIZE /* Cache Line Size */
i -
% 2t AT

CodeWarrior U-Boot Debugging Application Note
36 Freescale Semiconductor




Debugging U-Boot from NOR for e500mc

c) Instart.S, last instruction before relocate to DDR is relocate_code.

Figure 72. File editor

(@ start§ £2
* Re-point the IVPR at RAM

=

mtspr IVPR,rle

wtlr  r@

blr /* NEVER RETURNS! */
.globl in_ram

1897 in_ram:

1899 4%

1960 * Relocation Function, ri2 point to got2+@x3eed

1981 i

1902 * adjust got2 pointers, no need to check for @, this code
1203 * already puts a few entrdes in the table.

1984 2

1985 1i re,_got2 entries@sectoff@l
1906 la r3,GOT(_GOT2 TABLE_)
1987 1wz r11,G0T(_GOT2 TABLE )

nno Caific

d) Step Into b, it shows assembly code. (See Stage 3 — Debug in DDR’s higher address, for

more information.)

8.2.4. Stage 3 — Debug in DDR’s higher address

1. Set PIC load address as Ox7¥F30000 using Debugger Shell command setpicloadaddr

Ox7T¥30000. (See How to calculate PIC load address, for more information.)

Figure 73. Debugger shell view

(@ starts 2

2= Disassembly £ 5= Outline

11 re, got2 entriesfisectoffil
la r3,G0T(_GOTZATABLE )

Iwz r11,60T(_GOT2_TABLE )
mtctr o

sub r11,r3,r11

addi  r3,r3,-4

azu  r6,4(r3)

stw ro,8(r3)
bdnz b

Wow adjust the fixups and the pointers to the fixups

4 Commander 53

—— EPPC, u-boo, core 0 A X

~ Project Creation
i3 Import project (@ Welcome screen
¥ CodeWarrior Bareboard Project & Quick access

& Flash programme

~ Build/Debug
L3 i
o (Al
£
~ Settings
P
|

2. We can debug until U-Boot is running.

7 = 0| B Consol 52 "l Tasks| [} Memor | 3§ Remot | @ Target | £/ Proble | = B

¢| Ca BEEP@) 2 @~ i~

Enter location here i

1» 7¢f31508: | 1d r0,2823
7Ff315bc:  subi r3,r12,32768
7Ff315c8:  Iwz r11,-32768(r12)
7ff315c4:  mtctr r@
7ff315c8:  subf ril,ri1,r3
7ff315cc:  subi r3,r3,4
7Ff315d0:  lwzu r@,4(r3)
7ff315d4:  capwi r0,BxB6G8
7ff315d8:  beq Ox7FF315E4 (@x7ff315e4) ; @x7FF315E4
7f315dc:  add r@,r8,rll
7Ff315e@:  stw r8,0(r3
7ff315e4:  bdnz @x7JFFI150@ (x7ff31Sde) ; @xTFFI1SDO
7ff315e8:  1i r@,1229
7ff315ec:  lwz r3,-32764(r12)
77f315f8:  cmpwi r0,0x0000
72154 mtctr r@
7ff315f8:  subi r3,r3,4
7ff315fc:  beq @x7FF31620 (@x7ff31620) ; €x7FF31620
7731608:  lwzu rd,4(r3)

7ff316e4: Iwzux r@,rd,ril
- [ B
(=5 Progress | ¥ Debugger Shell &2 G B
address.

%>setpicloadaddr reset
Debugger now assumes 'u-boot' is loaded at its link-time
address,
%rsetpicloadaddr ex@
Debugger now assuses 'u-boot' iz loaded at the specified
address.
%obp -hw in_ram
id instance address  type enabled? process

description

2114 #1 ViOx00e015b8 -hw  ENABLED oxe
start.s, line 1905 [u-boot]
X>setpicloadaddr 8x7ff30000
Debugger now assumes 'u-boot' is loaded at the specified

address.

a) Runto Line: board_init_r and do Step into.

%
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Figure 74. File editor

(8l board.c 52 =)
629 * running from RAM and have @ "normal” C environment, i. e. global T

53¢ * data can be written, BSS has been cleared, the stack size in not

1 * that critical any more, etc.

P

3void board init r(gd t *id, ulong dest addr)

41

5 bd t *bd; %

ulong malloc_start;

ifndef CONFIG_SYS_NO_FLASH
9 ulong flash size; |
o gendif i

d = id; /* initialize RAM version of global data =/
3 bd = gd->bd;

gd->flags |= GD_FLG_RELOC; /* tell others: relocation dene */

[F The #1Tes mene S- dmmedfotali el dhe manidan cee Se AOAL E S

b) Runto Line: main_loop().

Figure 75. File editor

[

oard.c £2 0 =

/* Initialization complete - start the monitor */

/* main_loop() can return to retry autoboot, if so just run it again. */
for (ki

WATCADOG_RESET();

main_loop();

/* NOTREACHED - ne way out of command loop except booting */

8 void hang(void)
1059 {

1866 puts("### ERROR ### Please RESET the board ###\n"); |
1061 bootstage_error(BOOTSTAGE_ID MEED RESET);
vaza TR

9. Debugging U-Boot from NAND for e500mc

9.1. Debug environment

Setup used for U-Boot NAND debugging on e500mc core:
1. P3041DS Hydra board.
2. Compiled U-Boot for the NAND FLASH target. (See PBL configuration tool, for more
information.)
3. Flash U-Boot on the target board. (See SDK documentation, for more information on how to
program the U-Boot to NAND flash.)
4. Switches set for NAND boot (See SDK documentation, for more information on how to set
switches.)
Latest release of CodeWarrior IDE.
P3041 uboot_36.tcl initialization file.
USB TAP or other probe.

No o
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9.2. U-Boot NAND debugging

Import the U-Boot elf file generated during U-Boot compilation as a CodeWarrior project. (See
Configuring a CodeWarrior project, for more information.)

9.2.1.Stage 0 — Connect CodeWarrior to board
1. Before debugging, run the project in debug mode.

Figure 76. Debug configurations dialog
#2 Debug - CodeWarrior Development Studia
File Edit Nevigate Search Project Run Processor Expert Window Help

% Q@ F-r-m-m GClo-e-a- - b-i-vava- 1 [ ebug.
=

45 Debug | ¥ Debug Configurations
Create, manage, and [:;m configurations =
% 41 D | Debug or run an application to a target,
e 1
Eee| T EX|EB3F~ Name:  P3041DS_NAND_Debug_P3041_Attach
f || | type filtes teat. (5] Main - Arguments | %5 Debugger| & Trace and Profile| % Source| B Environment | = Commen
[€] CodeWarrior Debug session type
[£] P3041DS_NAND_Debug P41 Attach Choose  predefined debug session type or custom type for maximum flesibility
@ Launch Group ) Download Connect
[ Target Communic ation Framewor) k @ Attach st
~ C/C++ application
Project: P304105 NAND Browse...
Application: Debug/u-boot [semrch project..| [ Browse.. | [ variables., |
» Build (if required) before launching
* Target settings
Connection: -6 PIUIDS NAND Debug PIONI Attach = Edit.. New.. |
Execute n nce
ease select a core, or multiple cores in the case of SMP:
Filter matched 4 of 5 items
Filter by Project
| 23041 PBL - i
1 P1010RDB_NAND_RAMBOOT [E |
| &= P1010RDB_NAND_SPL | Appl Revert
__|® ——
# Comma - _ B = = Iy

2. Start the debugging session using the setup provided in Figure 76. This initializes and configures
the TAP, then attaches to the board.

Figure 77. Debug view

%5 Debug 23 =5

-

Redrnmprs|re SRt dm- | -F55

=535
[£] P3041D5_NAND_Debug_P3041_Attach [CodeWarriar]
&2 EPPC, u-boot, core0
ﬁ D:\workspace\pai131024_u-boot_debug'P3041DS_NAND\Debughu-boot (12/2/13 4:03 PM)

3. Reinitialize the target from CodeWarrior, using U-Boot initialization file.
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Figure 78. Reset dialog

%F Debug 28 = O |[e9= Variables f% Breakpoints
|| Name
xElromn sz e RSB rEm- S -5
=-%35
I'El P3041D5_NAND_Debug_P3041_Attach [CedeWarrior]
&2 EPPC, u-boot, core 0
5 Di\workspace\pa'131024_u-boot_debug!P3041DS_ NAND\Debughu-boot (12/2/13 403 PM)
Reset o=l 2
. Iy
Execute a target reset or one or more core resets:
(@ System reset
() Core reset
‘ Target Core reset Run out of reset Initialize target Initialize target script |
=l = . '
e Move Di
&500me-0 5 & Di\Freescale\ CW_PAVLO... | s
B - B |
| S00me-2 i F =] |
| e500me-3 0 [} [} |
Note: Target initialization files only apply to debugged cores.
Reload settings from the target configuration:
®

9.2.2. Stage 1 — Debug NAND SRAM for ASO

1. Reset PIC load address using Debugger Shell command setpicloadaddr reset.
2. Source code location is asked by CodeWarrior.

Figure 79. Debug view

%% Debug = ]

9= Variables | % Ereakpoints 32 [ Cache| Hif Regis

Hedn I my S| eS| BR

¥

@gﬂgm!m'li'%%fﬁl Name

B[S
E P3041D5_NAND_Debug_P3041_Attach [CodeWarrior]
&% EPPC, u-boot, core0 (Suspended)
o Thread [ID: 0:0] {Suspended: Signal 'Halt' received. Description: User halted thread.)
= 1 (AsmSection)() resetvec.5:2 Iufffffffc
5 Di\workspace\pa\131024_u-boot_debug\P304105_ NAND\Debughu-boot (12/2/13 4:03 PM]

[T (AsmSection)() at /home/freescale/SDK/u-haot/arch/pawerpc/cpu/mpcBodesetvecs: 2 33 =5

Can'tfind a source file at "/home/freescale/SDK/u-boot/arch/powerpc/cpu/mpec8 o/ resetvec.S”

View Disassembly...

Locate Fi

Edit Source Lookup Path...

[7] Apply to Common Seurce Lookup Path

3. After the path is specified, sources are available in CodeWarrior.
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Figure 80. File editor

[8 resetvec.s &2 il

1 .section .resetvec,”ax" u
w2 b _start_e580
3

4. Now debugging (step, run, or breakpoint) can be done before switching to AS1.

Figure 81. File editor

=5
.section .bootpg,"ax" (|
.globl _start_e5ea
84 _start_e500:
85 /* Enable debug exception */
# 85| 1i pl,MSR DE
87 mEmsr rl
88
89 #if defined(CONFIG_SECURE_BOOT) &% defined(CONFIG_ES88MC)
98 /* ISBC uses L2 as stack.
91 * Disable L2 cache here so that u-boot can enable it later
g2 * as part of it's normal flow
93 i ]
94
95 /* Check if L2 is enabled */
96 mfspr r3, SPRN_L2CSR@
97 lis r2, L2CSRe _L2E@h
98 ori r2, r2, L2CSR@_L2E@L
g3 and. rd, r3, r2
188 beq 12_disabled -
4 3

5. Infile start.S, last instruction before moving to AS1 is rfi before switch_as. (See Stage 2 —
Debug NAND for AS1, for more information.)

Figure 82. File editor

E : =5

1lis r6,MSR_IS|MSR_DS|MSR_DE@h .
795 ori ré,r6,MsR_IS|MSR_DS|MSR_DEEL
797 1lis r7,switch_as@h
798 ori r7,r7,switch_as@l

799
Bee mtspr SPRN_SRR@,r7
801 mtspr  SPRN_SRR1,ré

882 rfi

883

804 switch_as:

885 /* L1 DCache is used for initial RAM */ |

888

887 /* Allocate Initial RAM in data cache.

z88 =

869 lis r3,CONFIG_SYS_INIT_RAM_ADDR{h

810 ori r3,r3,CONFIG_SY5_INIT RAM ADDREL

811 mfspr r2, L1CFGA

812 andi. r2, r2, exiff

813 /* cache size * 1824 / (2 * L1 line size) */

814 slwi  r2, r2, (18 - 1 - L1 CACHE SHIFT)

815 wkctr  r2

816 1i re,e -
Pl 3

9.2.3. Stage 2 — Debug NAND for AS1

1. Step Into this instruction.
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Figure 83. File editor

(S s |
798 eri r7,r7,switch_as@l =
799

588 mkspr  SPRN_SRR@,r7

561 mtspr  SPRH_SRR1,rS

802 rfi

583

Eq?switchias:
885 /* L1 DCache is used for initial RAM */

886

807 /* Allocate Initial RAM in data cache.

888 * |:|
809 1is r3,CONFIG_SYS_INIT_RAM ADDRgh

818 ori r3,r3,CONFIG_SYS_INIT_RAM ADDR@L

811 mfspr  r2, LICFG@

812 andi. r2, r2, exiff

813 /* cache size * 1024 / (2 * L1 line size) */

814 slwi  r2, r2, (18 - 1 - L1_CACHE_SHIFT)

815 mtctr r2

816 1i re,e

8171:

818 dcbz re,r3

819 decbtls @,r@,r3 -

4 r

2. Now debugging is be possible, before the code is relocated in DDR.

a) Runto Line: board_init_fand Step into: board_init_T.

Figure 84. File editor

b wha
unsigned long logbuffer_base(void) -
return CONFIG_SYS_SDRAM BASE + get_cffective_memsize() - LOGBUFF_LEN;
366 #endif
368 void board init_f(ulong bootflag)
369 —
aze bd_t *bd; L
571 uleng len, addr, addr_sp;
372 ulong 53 4:\{?" 3
373 gd t *id;
374 init_fnec_t **init_fnc_ptr;
375
376 #ifdef CONFIG_PRAM
377 ulong reg;
378 #endif
379
380 /* Pointer is writable since we allocated a register for it */
381 gd = (gd_t *) (CONFIG_SYS_INIT_RAM ADDR + CONFIG_SYS_GBL_DATA_OFFSET);
382 /* compiler optimization barrier needed for GCC >= 3.4 */
383 _asm__ _ volatile_ ("":::"memory™); -
f] 3
b) Runto Line: relocate_code and do Step Into.
Figure 85. File editor
]
1352 * r3 = dest -
1353 * r4 = src
1354 * r5 = length in bytes
1355 * r6 = cachelinesize
1356 */
1357 .globl relocate code
1358 relocate_code:
l359| mr rl,r3 #* Set new stack pointer b
1360 mr o r9,rd /* Save copy of Init Data pointer */
1361 mr rlé,rs /* Save copy of Destination Address */
1362
1363 GET_GOT
1364 r3,rs /* Destination Address */
1365 lis r4,CONFIG_SYS MONITOR_BASE@h /* Source Address  */
1366 ori r4,r4,CONFIG_SYS_MONITOR_BASE@L
1367 1wz r5,60T(__init_end)
1368 sub r5,r5,r4 |:|
1369 1i r6,CONFIG_SYS_CACHELINE_SIZE /* Cache Line Size */
1376
1371 /*
1372 * Fix GOT pointer:
1373 L g
4 b

c) Infile start.S, last code before relocate to DDR is relocate_code.
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Figure 86. File editor

i

* Re-point the IVPR at RAM

=
1451 mtspr IVPR,rle
1452
1453 mtlr ré
1454 blr /* NEVER RETURNS! =/
1455 .globl in_ram
1456 in_ram:
1457 S
1458 ™
1459 * Relocatien Function, rl2 point to got2+@xgeee
1460 X
1461 * pdjust got2 pointers, no need to check for @, this code
1462 * already puts a few entries in the table.
1463 )
1464 1i r@,_got2 entries@sectoff@l |]
1465 la r3,GOT(_GOT2 TABLE_)
1466 1wz r11,G0T(_GOT2 TABLE )
1467 mtctr ré
1468 sub r1l,r3,rll -

] b

3. Step Into: bl r, it shows code in assembly. (See Stage 3 — Debug in RAM, for more
information.)

9.2.4.Stage 3 — Debug in RAM

1. Set PIC load address as OXFFFFFFFF7FFB0020, using Debugger Shell command
setpicloadaddr OxFFFFFFFF7FFB0020. (See How to calculate PIC load address, for
more information.)

Figure 87. Debugger shell view

isassembly £ EE Outline
. Enter location here - & f
tion Function, rl2 peint to got2+@x866a 1 7ff315b4; 1i re,2761 -
7Ff315b8:  subi r3,r12,32768
t got2 pointers, na need to check for @, this code 7ff315bc: 1wz r11,-32768(r12)
ready puts a few entries in the table 7ff315c0:  mtctr ro
7ff315¢4:  subf rll,rll,r3
11 8, got2 entries@sectoffgl 7Ff315¢8:  subi r3,r3,4
la r3,G0T(_GOT2_TABLE ) TFFII5ce:  Iwzu r@,4(r3)
Iwz r11,60T(_GOT2_TABLE ) 7ff315d0:  capwi re,0xe0ae
wtctr re - 7ff31504:  beq @x7FF315E@ (@x7ff3l5e0) ; Ox7FFI1SER
sub ri1,r3,ril 7f£315d8:  add re,re,ril
addi  r3,r3,-2 ke 7Ff315dc:  stw r0,0(r3)
: Iwzu r@,4(r3) 7ff315ea: bdnz @x7FF315CC (Bx7ff31S5cc) ; @xTFF315CC
cmpwi r@,8 7ff315es: 14 re,1150
beq-  2f 7ff315e8:  Iwz r3,-32764(r12)
add re,re,r11 7ff315ec:  cmpwi re,exveee
E stw r0,8(r3) 1L 77631570 mtctr ro
it : bdnz 1b E 7Ff315f4:  subi r3,r3,4
77f315f8:  beq @x7FF3161C (ex7ff3161c) ; X7FFII6IC
E: . TEBISFe:  Dwzu ra,4(r3)
1478 * How sdjust the fixups and the pointers to the fixups - 7£31600:  lwzux ro.rd.ril -
v < i | 8
#4 Commander 13 ¢ ¥ = 0|8 Consol &l Tasks| [ Memor | 48 Remot | 18 Target | (£ Proble | = B[ Progress | B Debugger Shel 52 T =]
* Project Crantion = Miscelaneous (|77 irbocte core0 BB e~ Codeviarrior Debugger Shell v1.8
g3 Import project @ Welcome screen * ||| %>setpicloadaddr reset
¥ CodeWarrior Barebosrd Project &= Quick access D:zugger now assumes 'u-boot.elf' is loaded at its link-time
g address.
~ Build/Debug  Flash programmy %>setpicloadaddr @xa
% (Al Dezuggzr now assumes 'u-boot.elf' is loaded at the specified
address.
o e %rbp -hw in_ram
3 id instance address type enabled? process
+ Settings description
#120 #1 viBxffB1594 -hw  ENABLED [
3 froje start.S, line 1464 [u-boot.elf]
%>setpicloadaddr BxFFFFFFFFTFFBG828
% Debugger now assumes 'u-boot.elf' is loaded at the specified
g = || address.
41 L | & » %

2. Debug until U-Boot code is copied from NAND to RAM and control is transferred to it.

a) Runto Line: board_init_r and do Step Into.
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Figure 88. File editor

%) boardic I3 A

e next part if
om RAM and have

void board init r(gd t *id, ulong dest_addr)

bd + *bd;
ulong malloc_start;

#ifndef CONFIG SYS NO_FLASH k
ulang flash_size;

#endif

gd = id; /* initialize RAM version of global data */
bd = gd->bd;

gd->flags |= GD_FLG_RELOC; * tell others: relocation done */

/* The Malloc area is immediately below the monitor copy in DRAM =/
malloc_start = dest_addr - TOTAL_MALLOC_LEN; -

b) Step Into: main_loop() function.

Figure 89. File editor

t| board.c i3 R

do_mdm_init = gd->do_mdm_init;

}
#endif
art the monitor
& autob o ju run gain
)i
WATCHDOG_RESET();
| main_loop();
/* NOTREACHED - no way out of command loop except booting */

void hang(void)

puts("### ERROR ### Please RESET the board ###\n");
show_boot_progress(-3@);
for (53)

10. Debugging U-Boot from SPI/SD/MMC for e500mc

Booting from SPI and SD\MMC are similar, the only difference between these is, how the final image is
build. This chapter provides steps for SPI U-Boot debugging.

10.1. Debugging environment

Given below is the setup used for U-Boot debugging on e500mc core:
1. Compiled U-Boot for SPI FLASH target.
2. Flash U-Boot on the target board. (For more information, see Chapter 7.6.1.1 Using the Boot
Format Tool, of Targeting PA Processor.pdf)
3. Switches set for SPI boot. (See SDK documentation, for more information on how to set
switches.)
Latest release of CodeWarrior IDE.
P3041 uboot_36.tcl initialization file.
USB TAP or other probe.

SRS
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10.2. U-Boot SPI debugging

Import the U-Boot elf file generated during U-Boot compilation as CodeWarrior project. (See
Configuring a CodeWarrior project, for more information.)

10.2.1. Stage 0 — Connect CodeWarrior to board
1. Before debugging, run the board in debug mode.

|8~&-% Q F-u-B-M @-g-g-[wJo-a- ®@s- @ Bl sx g~

B B cc
) Codew| ¥ Debug Configurations
B Create, manage, and run configurations
File Name | | Debug or run an application to & target.
1 304
& e = =
mng| E & X|E P Neme: P3041D5_SPI_Debug_P3041_Attach
B P || type filter test 5} Main (9 Arguments| %> Debugger| % Trace and rofile - Source| 7§ Environment| = Common
e [E] CodeWarrior Debug session type
i 7 ] P304LDS.SP1Debug PI0AI. Atiach
E’::g B Launch Group ) Download Connect
SPW| B Target Communication Framework @ Attach S Custorn
~ QT+ application
Project: P3041D5_SPL [ browse.,
Application Debug/u-boot Search Project.. | Browse., | [ Variables.. |
» Build (f required) before launching
~ Target settings
| - P3041D5_SP1 Debug P3041_Attach Edit. || New. |
pt(s)
KR— ection is for a multicore target. P[Jase select 2 core, or multiple cores in the case of SMP:
2 Commal | riter matched 4 of 5 tems
= Prodecll | by broject
23 Impell |/
B cm-' [ 13041 poL - m
| | = P1010RDB_NAND_RAMBOOT E |
= B"“"" | =2P1010RDB_NAND_SPL ] Apph
& Build|
o Clead|
% el (7)
~ Set

2. Start the debugging session using the setup provided in Figure 87. This initializes and configures
the TAP, then attaches to the board.

Figure 91. Debug view

=0

RaDnnE S

PRI PR SBIE - -R T

-

::'ﬂTF—'EE‘J‘g‘

» [ &% EPPC, u-boot.elf, core0|

4[] PiudlDS_SPI_DEbug_PBUﬂ__Attach [CodeWarrior]

s Drworkspace\pa\131024_u-boot_debug\P30410S_SPI\Debug\u-boot.elf (12/4/13 4:48 PM)

L

3. Reinitialize the target from CodeWarrior.
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Figure 92. Reset dialog

%5 Debug 38

= 5= varisbles 54 . % Break

‘::::? SN FIA

T P N T I r—

= |

&% EPPC, u-boot.elf, core0

I'El P3041D5_SPI_Debug_P2041_Attach [CodeWarrior]

5 Di\workspacepa\131024_u-boot_debug\P3041D5_SPT\Debughu-boot.elf (12/4/13 4:48 PM)

¥ Reset

fl
[

®) System reset

Execute a target reset or one or more core resets:

Core reset Runoutofreset  Initiglizetarget  Initialize target seript

k

(7 Core reset

#paod

4 Target

e 4 P3041

81 | e500mc-0

82 €500mc-1

83

€500me-2

84

as e500mc-3

86

2z || MNote: Target initialization files only apply to debugged cores.

92 (| Reload settings from the target configuration:

5 | i
D:\Freescale\CW_PA v10.... |
Restere Order

i
OooE

\
|
|

I Reset I[ Cancel

NOTE If Reset Failed error appears go to Debug Configurations, edit Target settings

connection, and then go to Advanced tab, select Reset delay (ms) and set the value
to 2000.

10.2.2. Stage 1 — Debug SPI until U-Boot relocated to DDR’s higher address

1. Reset PIC load address, using Debugger Shell command setpicloadaddr reset.
2. Source code location is asked by CodeWarrior.

Figure 93. Debug view

%5 Debug 23

= 5w ™~
51| (09= Variables &2 . % Breakpaint

% 8D Sl eS| Sl d m-| =

Name

—

[T] P3041DS5_SPLDebug_P3041_Attach [CodeWarrior]
&9 EPPC, u-boot.elf, core 0 (Suspended)
9 Thread [ID: 0:0] (Suspended: Signal 'Halt' received. Description: User halted thread.)
= 1 (AsmSection)() start.5:86 0xfFFFf000
o Diworkspace\pa\131024_u-boot_debug\P304105_SPI\Debug\u-boot.elf (12/4/13 5:09 PM)

i

View Disassembly...
Edit Source Lookup Path...

[ Apply to Common Source Lookup Path

[2] (AsmSection)) at /home/r33392c/u-baot/P3041DS_19March/u-boot_SPVarch/powerpe/cpu/mpciSodstart 5: 86 2 . =0

Can't find a source file at */home/r89892¢/u-boot/P3041D5_19March/u-boat_SPl/arch/powerpe/cpu/mpcBSioy/start.5*
Locate the file or edit the source lookup path to include its location,
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3. After the path is specified, source will be in CodeWarrior.

Figure 94. File editor

Debugging U-Boot from SPI/SD/MMC for e500mc

[5] resetvec.S 52 Sl
1 .section .resetvec,ax >
» 2 b _start _e5e8
3

4. Now debugging (step, run, or breakpoint) can be done until U-Boot code will be relocated to the

higher address of DDR.

a) Step Into:

Figure 95. File editor

T |
79 -/ -
88
81 .section .bootpg,"ax" (|
82 .globl _start_e5ea
83
84 _start_e500:
85 /* Enable debug exception */|
86 1i r1,MSR_DE h
87 mtmsr rl
88
89 #if defined(CONFIG_SECURE_BOOT) &% defined(CONFIG_ES@8MC)
90 /* ISBC uses L2 as stack.
91 * Disable L2 cache here so that u-boot can enable it later
g2 * as part of it's normal flow
93 &)
94
a5 /* Check if L2 is enabled */
96 mfspr r3, SPRN_L2CSR@
97 1lis r2, L2CSR@_L2Egh
98 ori r2, r2, L2CSR@_L2E@L
a9 and. rd, r3, r2
188 beq 12_disabled -
4 3
b) Runto Line: board_ini_T and do Step Into.
Figure 96. File editor

E board.c & =0
562 unsigned long logbuffer base(void) =
363 le
364 return CONFIG_SYS_SDRAM_BASE + pet_effective memsize() - LOGBUFF_LEN;
365 }
366 #endif
367
365 void board_init_f(ulong bootflag)

» 369 -

[

378 bd_t *bd;

571 ulong len, addr, addr_sp;
372 ulong *s;

373 gd_t *id;

374 init fnc_t **init_fnc_ptr;
375

376 #ifdef CONFIG_PRAM

377 ulong reg;

378 #endif

379

388 /* Pointer is writable since we allocated a register for it */

381 gd = (gd_t *) (CONFIG SYS INIT RAM ADDR + CONFIG_SYS_GBL_DATA OFFSET);
382 /* compiler optimization barrier needed for GCC >= 3.4 */

383 _asm__ _ wolatile ("":::"memory"};
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c) Runto Line: relocate_code and do Step Into.

Figure 97. File editor

[ start5 52 0
1352 * r3 = dest -
1353 * r4 = src
1354 * r5 = length in bytes
1355 * r6 = cachelinesize
1356 */

1357 .globl relocate code
1358 relocate_code: I}

» 1359 mr rl,r3 /% Set newstack pointer =

1360 mr o r9,rd /* Save copy of Init Data pointer */

1361 mr rle,rs /* Save copy of Destination Address */

1362

1363 GET_GOT

1364 mr r3,rS /* Destination Address */

1365 lis r4,CONFIG_SYS_MONITOR_BASE{ih /* Source Address */

1366 ori r4,r4,CONFIG_SYS_MONITOR_BASE@L

1367 1wz r5,60T(__init_end)

1368 sub r5,r5,r4 |*|

1369 1i r6,CONFIG_SYS_CACHELINE_SIZE /* Cache Line Size */ [

137@

1371 *

1372 * Fix GOT pointer:

1373 i -
4 b

d) Infile start.S, last instruction before moving to DDR’s higher address is relocate_code.

Figure 98. File editor
St =

f -

* Re-point the IVPR at RAM
=y
mkspr IVPR,rl@

mtlr ré

blr /* NEVER RETURNS! =/
.globl in_ram

5 in_ram:

’*
* RelocatiofyFunction, r12 point to got2+0x3000

* adjust got? pointers, no need to check for 8, this code
* already puts a few entries in the table.
a7

1i r@,_got2 entries@sectoff@l F|
la r3,GOT(_GOT2 TABLE_) =
1wz r11,60T(_GOT2 TABLE_ )

wkctr  r@

sub r11,r3,r11 -

e) Step Into: blr, it shows code in assembly. (See Stage 2 — Debug SPI1 in DDR’s higher
address, for more information.)

10.2.3. Stage 2 — Debug SPIin DDR’s higher address

1. Set PIC load address as OXFFFFFFFT7FFb0020 using Debugger Shell command
setpicloadaddr OxFFFFrfFfrf7Fb0020. (See How to calculate PIC load address, for
more information.)

CodeWarrior U-Boot Debugging Application Note
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Figure 99. Debugger shell view

Debugging U-Boot from SPI/SD/MMC for e500mc

3 starts 53

= Relocation Function, r12 point to got2+@x5000
* adjust got2 pointers, no need to check for @, this code

* slready puts a few entries in the table.
=/

1L ro,_got? er
1a r3,G0T(_GOT2 TABLE )
Iwz r11,60T(_GOT2_TABLE_)

mtctr o

sub r11,r3,r11 [
addi  r3,r3,-4

Twzu r0,4(r3)

cmpwi  re,e

beq-  2f

add ro,re,ri1

stw r0,0(r3)

bdnz b

/*
* How adjust the fixups and the pointers to the fixups

5 Disassembly 51 . BF Outline =0
Enter location here Sl aEE) s T
% 77315b4: | 1i 70,2761 -
7ff315b8: subi r3,r12,32768 D
7F315be:  lwz r11,-32768(r12)
7¥f315¢0: mtetr rd
7Ff315c4:  subf ril,ril,r3
7ff315c8: subi r3,r3,4
7Ff315cc:  Inzu re,4(r3)
7ff31548: cmpwi r0,08x0000
7ff315d4: beq @x7FF315E0 (@x7ff315e@) ; @x7FF315E@
7ff315d8: add re,ré,ril
7ff315dc: stw r@,0(r3)
7ff315¢a: bdnz @x7FF315CC (@x7ff31Scc) ; @xIFF315CC
7ff315¢e4: 1i ra,1150
7ff315e8:  lwz r3,-32764(r12)
7ff315ec: cmpwi r@,0x0000
7ffiisfe: mtctr r@
7FF315f4:  subi r3,r3,4
7ff315f8: beq @x7FF3161C (@x7ff3161c) ; @xTFF3161C
7ff315fc: Inzu r4,4(r3)
7ff31600: Iwzux r@,rd,ril -

| ol " v

4 Commander 25
— o o EPPC, u-boot.elf, core0
i3 Import project @ Welcome screen
¥ CodeWarrior Bareboard Project & Quick access
- Build/Debug Flash programme
8 (Al
o Clean ()
S 1
i "By | ]

27 = 0|8 Consol 5 & Tasks| Mmz}jﬁmn{]ﬁf@ Eirprone] =0

| @~-r3~

Codeuarrior Debugger Shell vi.e
%>setpicloadaddr reset

Debugger now assumes ‘u-boot.elf' is loaded at its link-time
address.

X>setpicloadaddr 0x@

Debugger now assumes 'u-boot.elf’ is loaded at the specified
address.

X>setpicloadaddr @xFFFFFFFF7FFB0820

Debugger now assumes 'u-boot.elf’ is loaded at the specified

2. Runto Line: board_init_r and do Step Into.

Figure 100. File editor

621 /*
623

625 * that critical any more, etc.

626 */

527 void board_init_r(gd_t *id, ulong dest_addr)
628 §
629
638
631
632 #ifndef CONFIG_SYS_NO_FLASH
ulong flash_size;

bd_t *bd;
ulang malloc_start;

636 gd = id;
bd = gd->bd;

gd->flags |= GD_FLG_RELOC;

malloc_start = dest_addr - TOTAL MALLOC_LEN;

622 * This is the next part if the initialization sequence: we are now
* running from RAM and have a "normal™ C envircnment, i. e.
624 * data can be written, BSS has been cleared, the stack size in not

global

/* initialize RAM version of global data */

/* tell others: relocation done */

/* The Malloc area is immediately below the monitor copy in DRAM */

3. Runto Line: main_loop(Q).

Figure 101. File editor

@45 #ifdef CONFIG_MODEM SUPPORT
i

_loop();
@59 ¥

862 }

1863

1064 void hang(void)
1865 {

f

846

847 extern int do_mdm_init;

248

849 do_min_i&jt = gd->do_mdm_init;

250 T

a51 #endif

852

@53 /* Initialization complete - start the monitor */
854

@55  /* main_loop() can return to retry autoboot, if so just run it again. */
@56 for (33) {

@57 WATCHDOG_RESET();

/* NOTREACHED - no way out of command loop except booting */

El
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How to calculate PIC load address

11. How to calculate PIC load address
To set the PIC load address, apply this formula:

PIC address = Runtime symbol address (RAM symbol address in our case)
— Compile time symbol address

After Step Into: blr, in Debugger Shell perform these operations:

1. %>setpicloadaddr O0xO: It tells the debugger that the main executables are loaded at 0xO0.

NOTE  This is not the same as setpicloadaddr reset command, which tells the
debugger that the main executables are loaded at the address set in the ELF.

2. %>bp —hw ¥n_ram: It shows the compile time symbol address.

Figure 102. Debugger shell view

(=5 Progress(&&ehmwﬁ!\_ﬂil 23 = ERE-D

¥>setpicloadaddr @xe
Debugger now assumes ‘u-boot’ is loaded at the specified
.

%>bp -hw in_ram

id instance address  type enabled? process
description

#5 # vi@xBeea1shs  -hw ENABLED exe
Etart.s, h‘nak@s [u-boot]
| L33

3. Calculate the difference between PC address (single step after blr instruction) and compile time
symbol address.

Figure 103. Disassembly view

£ Disassembly 5 . BE Outline| =l
Enter location here e nBEE s T

7Ff315b8: 1i re@,2823 -
Ct subi r3,r12,32768 |

7ff315¢8: 1wz rll,-32768(r12) ]

7ff315c4: mtctr ré

7Ff315¢8:  subf ril,rll,r3

7ff315¢cc: subi r3,r3,4

7ff315d@:  lwzu r@,4(r3)

7¥f315d4: cmpwi re,8xesee

7ff315d8: beq @x7FF315E4 (@x7ff315e4) ; @x7FF315E4

FFf315dc: add ré,ré,ril

7ff315e0: stw r@,8(r3) 5

4 ] | [

PIC address = OX7FF315B8 (PC address) — 0x000015B8 (in_ram break
point address) = Ox7FF30000.
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12. Troubleshooting Tips

This section explains:

Selecting the correct breakpoint type
Risky memory maps

Setting multiple hardware breakpoints
Skipping U-Boot stages effectively
Setting correct absolute addresses
Secure Boot and U-Boot debug

12.1. Selecting the correct breakpoint type

To avoid issues with incorrect interpretation of memory access during the various U-Boot stages, ensure
you use hardware breakpoints only when you have successfully reached the first breakpoint in RAM.
The debugger tries to do modify the target memory map and breakpoints, but you can avoid risks by
sticking to hardware breakpoints during initial bring-up.

12.2. Risky memory maps

Some SoCs do not provide access to invalid memory ranges and get locked due to unfinished
transactions. In such cases, the debug session needs to be restarted. When performing early U-Boot,
consider the following points:
e Do not open the Memory or Memory Browser views for ranges that are not actually readable
yet and do not leave them open if you know that the next reset will render them inaccessible.
e For U-Boot debug, your debugger init script should be nearly empty, but it should contain at
least a reg sp=1 line. This prohibits the debugger in the very early stages from trying to show
a stack back trace that causes invalid accesses, if there is no stack yet.

12.3. Setting multiple hardware breakpoints

The number of active hardware breakpoints is limited, but you can use the Breakpoints view to disable
those that are not relevant right now and then add more. This way you can create a library of breakpoints
that persists across project debug cycles. Whenever you need a specific one, you can enable it and
disable others to stay within the limits of the available hardware breakpoints. Also remember that the
debugger requires a free hardware breakpoint to do specific operations like step over. To avoid error
messages, monitor how many hardware breakpoints you have enabled at a specific point of time.

12.4. Skipping U-Boot stages effectively

Remember that setpiclaodaddr automatically relocates all active source related breakpoints to the
space where a PIC executable is loaded. This means that you can pick a specific breakpoint from your
library of source related hardware breakpoints and use setpiclaodaddr to instantiate it for an
appropriate stage of U-Boot debug. For example, if you have determined that U-Boot will relocate to
Ox7¥£30000 in RAM, run the following sequence:
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1. reset hard

%>bp —hw In_ram: Assuming this breakpoint is not yet enabled in your Breakpoints view.

3. %>setpicloadaddr Ox7ff30000: It instantiates the hardware breakpoint at the right address.
Check the Breakpoints view.

4. %>go: It runs through all the various memory map changes and stops on 1n_ram breakpoint in
RAM.

no

Similarly, you can go straight to board_init_T breakpoint:

1. reset hard

2. %>bp —hw board_init_¥: Assuming that this breakpoint is not yet enabled in your
Breakpoints view.

3. %>setpicloadaddr reset: For a NOR flash setup, board_init_T runs in the address
range to which U-Boot was linked to. So, reset is ok.

4. %>go: It runs through all the various memory map changes and stops on board_init_f
breakpoint in NOR.

12.5. Setting correct absolute addresses

Absolute hex addresses shown in this application note for the setpiclaodaddr command or
breakpoint operations are common for Freescale provided setups. For example, a 512KB U-Boot starts
in NOR flash at OXFFf80000 and is linked to OxeTf80000. Relocation to RAM is based on RAM
sizes. All these perceived absolute values can change depending on the U-Boot size and configuration.
So, if your U-Boot configuration differs from the one shown, adjust the addresses used appropriately. Go
manually from one debugging stage to another debugging stage during debug, and you will see to what
extent addresses may be different for your setup. Then you will know all the required values for
subsequent runs.

12.6. Secure Boot and U-Boot debug

When using Secure Boot, remember that ESBC starts at a different virtual address as configured using
CSF after ISBC has verified it, and not from OxFFFFFffc. If you try to debug U-Boot without
considering this, the debugger shows you the ESBC code starting at OxFFFFFFfc when it is internally
executing an invisible ROM ISBC at those addresses. This shows a discrepancy in the assembly code
and execution behavior. If by using CSF you get, for example, OxcFfFFfffc as ESBC entry vector,
then set an initial hardware breakpoint on the ESBC entry and adjust the source mapping with
setpiclaodaddr appropriately. Then run from the original reset vector to your breakpoint and skip
the invisible ISBC from ROM completely. This procedure can also be entered into lines of a debugger
initialization files so that ISBC is automatically skipped when you start debugging ESBC.
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