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Booting2| 2| 0]

Booting2 &2

v KernelO| 220l 24Xl 12 ol
AR E BtE= A2 28 0|t

Bootingll =&

v processor =J| g}

v memory & ¥ xJ|gt
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Power On

SUN Sparc, ---

Intel ix86

VGA A 3
Memory & 3
IDE &=X| A3

4Z 33 HE 43

StrongARM, XScale, ---

Flash Memory
intgl

1283213

MBROl = Boot
loader 24 E&
bootsect.S 2

i
A
[T
)
JE
ol

\ 4



kernel2 main memory=2 £4

kernel &= sl A|
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S8 WS EAE(3/5)

%=7|%} code =

start_kernel() {

Architecture 2|&=%& ¢l A
trapoll CH St _’F_7|§P

Interruptdll C{ st =7|35}

h lerol| TS =715 .
ggﬁﬁggﬂermlor”gg 7|5 }lg} init kernel thread

M

Timer =7|3}
Console 7|3}

kernel module AF2S 9|8 =7|5} 2Z+=  interface x| =7|35}

kernel cache®f| et =7] 43 network interface Z=7|3}

Clock tickxt BOQOM'PSE T initrd 25 21 ¢/ i

buddy system A2 2| St nitr =) es 0 ledin
memory =75 free memory A A&t

kernel cacheoll Cf &t =7|35} console open i

forkoll &+t Z7|3} (max threads) /sbin/init process =& |

Zt= kernel cache 2
bufferof| Ci{ st MM 3! X735}
/proc C|& E2|of CSF =75}

IPCoi| i 8t =75}
SMPof| i 3t 7|5}

| init kernel thread Al ZEf I\/

kernel idle

m
W
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»

Wil
=

alll

/sbin/init Z=84

P

signal handler & H
console A&
/etc/inittab It read

/etc/rc.d/rc.sysinit scrlpt

BN

—_—

/

/etc/rc.d/rc script T _—
/sbin/mingetty 3 )
run level 50|™ /etc/X11/prefdm=<-34

/etc/X11/prefdm

gdm

= kdm E&= xdm

Al sl

o

»

T4 (4/5)

/etc/rc.d/rc.sysinit

host name A&
AlZEAEH

usb A&

file system check
ISA AH

sound A&

/etc/rc.d/rc 3

run levelol| =
/etc/rc*.d C|2H E2[ 9]
scriptg +d

/sbin/mingetty

A 4

7 Efo| g =D

login Z= 78 A%

N~
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/sbin/login

A\ 4

215 T8 = shell 4

Red Hat Linux release 9 (Shrike)
Kernel Z2.4.20-8 on an i686

oung jin login: root
Password:

Last login: Sun Aug 31 B1:12:15 on ttyl
[root@young jin rootlf _

Shel| Al
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MBR2| 013H(1/2)

MBR2| O] oH
v MBROIgt StELCIATZ 2E6HD| 8t boot loader?t HIEIA 28 AE, 28U AIEX=
ALK TFEISE (ACTIVE PARTITION)O CHEH BB &= RO=Z 5IE0IATS NY HIZZE
ol IXIst B2t 2 (HHAE0(Cylinder 0, Head 0, Sector 1), 2 J]:1sector(512byte)) ot
CAdz sHe= 220 &©l= RO0ICH MBR2 boot sectortil & &lLI 2 & boot
sectorJt MBR2 OFLICt. boot sectore= 2 WHEI& 2] & HRH sectorE 2| 0| StLt.

SRpindle

E20, 41




MBR2| 0|dH(2/2)

MBR 0|0|X| (dd if=/dev/had of=MBR.img bs=1¢ count=512)

[ LILO 2A}& time out A|ZF

W
—

EE 7C_KC i1 ek 9 4C 01 00 15 04(5A 00 L. | ThalILoO. 7.
[]n 0, ¢ ; El <1 BO 1D - Ed EOQ S
01 = 0 D 1 44 5 ; = 10 S

EO - - 47 BO A0 - 47 BO ¢ i 4 7 i

16 PE——— I - a 1 132 a7

a1

7 [
second boot : ' 10 : : ; Floomennnns
loader2| 2 x| - on e En Sy

o000 5 oo i i 1y 5 i N

map It : : 7 4 97 : P2 i e r
image Cl&3 2 0F 00 3 D1 4 R .
2 E1 2% : o I 2 ! h 72 02 04 ... . ¥ Boot Loader
code

EI-ElAIjS ||£||;|_ :: 0 fC 3F

mnoo100

bin" 512 bytes
HI L2 &) [ 2]




v GRUB
= 220 == &0 A= boot loader2 A Jlsilt HE HOA LILOZCH & CH GNUOIA Bt

O| O St -7 =
Bootloaderl| St S&
s Boot Loader?| &gt

v Kernel& memory0ll 2ot HMHE kernelZ2 52

v OS9 MeH™ ZE

v Kernel 2252 HIZ61J| % sttt}

v Embedded system= ? 8t boot loader= BIOSH A == SIEANH =D|3t & &&
= Boot Loader2 =&

v LILO

= MEHOI |linux boot loaderO|Ct. € BFAE Ol pboot loaderdt 1€ < assemblyE MM U0 A
MBROI S 0{Jt= first.S2t /boot/boot.bZ StE X Xl = second.S & BE2Z 0|20 I4 O'EP

H F Ot shell interfaceS Ml =&HCH
v bootsector.S
= Kernellld HIZ% = boot loaderZ Al &=& kernel2 MY & 512byte 22t XKoot US M
floppy s = 28€E M AF2ZUH X1 CHE boot loaderg fEE e 24 Y= 220|CH

v Blob

= ARM SA-11x0 architectureOil Al AI25
90 serials E¢t 22 E Xdstt
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Entry point =9l

~/src/start—ld—script

OUTPUT_FORMAT ("elf32—-littlearm", "elf32-littlearm", "elf32-littlearm")

OUTPUT_ARCH(arm)
ENTRY (_start)
SECTIONS
{

. = 0x00000000;

. = ALIGN(4);
dext : { *(.text) }

. = ALIGN(4);
.rodata : { *(.rodata) }

. = ALIGN(4);
.data : { *(.data) }

. = ALIGN(4);
.got : { *(.got) }

. = ALIGN(4);
.bss : { *(.bss) }

J

32bit ELF LSS JtKl=

little endian SE S D=
= A A
= OO

A 4

Ol IOl 2L E S ARMO|2H=
Architecturefil A AlSiE S 2HS

_start 2t

=32 0x00000000 HAINWA =
HO| AIAEIH, A2 DI S
Ot A= textt rodata, data, got,
bss2 =AU Z 4byte & E &S
£ 9|0|
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Memory 2+&8 &

_ sams ]
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_start H|0| =

text G2 ARZE LIEHE

m ~/src/start.S
I

text _
globl2 &A1& start =, 2R 0l A extern ol Ct
/* Jump vector table as-i e3.1in[1]1| &4 U= _start &=

.globl _start
_start:

reset N
undefined_instruction
software_interrupt
prefetch_abort >
data_abort
not_used

irq
fiq _ ARMS| 2

OO OUOCUTOUT OO

xceptionf| handler
=2 table

I
ol
J
W o

m
A
o
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reset 40| =

m ~/src/start.S

IC_BASE: .word 0x90050000
#define ICMR 0x04
reset:
/* First, mask **ALL** interrupts */
|dr r0, IC_BASE
mov r1, #0x00
str r1, [r0, #ICMR]

h
fin
e
WL
11
m
U
W
Ql
]

Interrupt Controller Registers

Oh 9005 0000 ICIP Interrupt controller irg pending register.
Oh 9005 0004 ICMR Interrupt controller mask reqgister.

Oh 9005 0008 ICLR Interrupt controller FIQ level register.

Oh 9005 000C ICCR Interrupt controller control register.

Oh 9005 0010 ICFP Interrupt controller FIQ pending register.
Oh 9005 0020 ICPR Interrupt controller pending register.

o=

CH

I
S
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ol



m ~/src/start.S

reset 40| =

PWR_BASE: .word
#define PSPR 0x08
#define PPCR Ox14

0x90020000

/* switch CPU to correct speed */

|dr r0, PWR_BASE
LOR r1, couspeed
str r1, [r0, #PPCR]
/* setup memory */

bl memsetup

/* init LED =/

bl ledinit

CPU clock speed & &

Power Manager Registers

Oh 2002 0000 PMCR Power manager control register.

Oh 9002 0004 PSSR Power manager sleep status register.

Oh 9002 0008 PSFPR Power manager scratchpad register.

Oh 2002 000C PWER Fower manager wakeup enable register.
Oh 2002 0010 PCFR Power manager configuration reqister.

Oh 2002 0014 PPCR Power manager PLL configuration register.
Oh 9002 0018 PGSR Power manager GPIO sleep state register.
Oh 9002 001C POSR Power manager oscillator status reqister.

20y

I
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i
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reset 40| =

m ~/src/start.S

/* The initial CPU speed. Note that the SA11x0 CPUs can be safely overclocked:
* 190 MHz CPUs are able to run at 221 MHz, 133 MHz CPUs can do 206 Mhz.

*/

#if (defined ASSABET) || (defined CLART) || (defined LART) W

|| (defined NESA) || (defined NESA)

cpuspeed: .long 0x0b /* 221 MHz */ ceran core Clock Fre
#elif defined SHANNON 3.6864-MHz Crystal Oscillator
qc;E;;llJSsepeed: long 0x09 /* 191.7 MHz */ 00000 9.0
#warning "FIXME: Include code to use the correct clock sp¢ 00001 3.7
cpuspeed: .long 0x05 /* safe 133 MHz speed */| 00010 88.5
#endif 00011 1032

00100 118.0

00101 132.7

00110 1475

00111 162.2

01000 176.9

01001 191.7

01010 206.4

01011 2212

O01100— 11111 Mot supported.
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memsetup 40| =

s ~/src/memsetup.S

dext

MEM_BASE:
MEM_START:
#define  MDCNFG
#define MDCASO
#define MDCASH
#define MDCAS?2
#define MCSO

#if (defined BRUTUS)
mdcasO0:

mdcasl:

mdcas?2:

mdcnfg:

mcsO0:

#endif

.globl memsetup
memsetup:

Jong
.long
0x0

0x04
0x08
0x0c
0x10

.ong
.long
.long
.long
Jong

0xa0000000
0xc0000000

Oxc71c703f
Oxffc71c71
Oxfffffff
0x0334b22f
Oxfff8fff8
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memsetup dl0|=

s ~/src/memsetup.S
#elif defined USE_SA1110

/* This part is actually for the Assabet only—&—aretoaae-l

* uses other settings, you'll have to ifdef| MDCASOQO, 20, 01, 21, 02, 22, MDREFR,
*/ MDCNFG register&d &
/* Set up the SDRAM */

mov r1, #0xA0000000 /* MDCNFG base address */
ldr r2, =0xAAAAAATF

str r2, [r1, #0x04] /* MDCASOQQ */

str r2, [r1, #0x20] /* MDCAS20 */

ldr r2, =0xAAAAAAAA

str r2, [r1, #0x08] /* MDCASO1 */

str r2, [r1, #0x24] /* MDCAS21 */

ldr r2, =0xAAAAAAAA

str r2, [r1, #0x0C] /* MDCASO02 */

str r2, [r1, #0x28] /* MDCAS22 */

|dr r2, =0x4dbc0327 /* MDREFR */

str r2, [r1, #0x1C]

ldr r2, =0x72547254 /* MDCNFG =/

str r2, [r1, #0x00]
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memsetup dl0|=

~/src/memsetup.S

disable& 83 0| refreshJt
Ot) |6l 8H BH=010 A DI

R o

/* Issue read requests to disabled bank/to start refresh */
|dr ri, =0xC0000000
.rept 8
dr ro, [r1]
.endr
mov r1, #0xA0000000 /* MDCNFG base address */
|dr 2, =0x72547255 * Enable the banks */
str r2, [r1, #0x00] /* MDCNFG =/

J1ed¥ MDCNFGzi=2 OX72547255§ &3
ot 0/1 bank pair 43}
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s ~/src/memsetup.S

memsetup dl0|=

[* Static memory chip selects on Assabet: */

[dr
orr
str

[dr
str

[dr
str

[dr
str

r2, =0x4b90
re,re,r2,lsl #16
r2, [r1, #0x10]

r2, =0x22212419
r2, [r1, #0x14]

r2, =0x42196669
r2, [r1, #0x2C]

r2, =0xafccafcc
r2, [r1, #0x30]

/* Set up PCMCIA space */

[dr
str

r2, =0x994a994a
r2, [r1, #0x18]

/* MCSO0 */

/* MCS1 */

/* MCS2 */

/* SMCNFG */

/* All SDRAM memory settings should be ready to go... */

/* For best performance, should fill out remaining memory config regs: */

/* Testing ,Chester */
mov r3,#0x12000000

mov r2,#0x5000
strr2, [r3]

mov r4, #0x20000

gogogo2:

subs r4, r4, #1
bne gogogo?

mov

pc, Ir

/* D9_LED on and D8_LED off */

~

Board specificst

>—> PCMCIA/memory &8 3

A S
Z=oH

J

BL=Z X ol L2 = Irdt= PCO| =&l

o il ?X= =

i
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o
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ledinit 40| =

s ~/src/ledasm.S

dext

LED:
GPIO_BASE:
#define  GPDR
#define GPSR
#define GPCR

.globl ledinit

/* initialise LED GPIO and turn LED op.
* clobbers r0 and r1

*/
ledinit:
|dr
|dr
str
str
mov

long LED_GPIO

.long 0x90040000

0x00000004

0x00000008 —
0x0000000c LED &= &dl &

r0, GPIO_BASE
ri, LED

r1, [r0, #GPDR]
r1, [r0, #GPSR]
pc, Ir

/* LED GPIO is output */
/* turn LED on */
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reset 40| =

~/src/start.S

RST_BASE: .word 0x90030000
#define RCSR 0x04
/* check if this is a wake—up from sleep */
|dr r0, RST_BASE
|dr r1, [r0, #RCSR]
and r1, r1, #0xOf
teq r1, #0x08
bne normal_boot /* no, continue booting */

Z Ml 8tLt.
RCSR register= ™ 0|/ 2 reset QIHEED} M=

O AN L

RSSR register= S/W reset2 24 Al2]|= registerO| Ct.

resettl A=A & 1H =,

PSPR registergt= S0 r10ll 2011,

Ol= oAl =Lt

etA Blob01|fH RCSR reglster_—l i 0N G2l Ul BHIE 8t=

JtE LIEHUHH,

Sleep reset@! AL ({Sdt= HIEE 22l 8tF,

Ol ICZ jumpECZM Ol& AEHZ SRoHH =,
HAHOI H/W reset?! 322tH normal_boot dI0IE2Z

Sofl HHE 0lR=

SA11X0% H/W reset, S/W reset, Watchdog reset, Sleep reset Ul J} X2 resetO]
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Reset

0Oh 9003 0000 RSRER Write-Only
M 3029282F 262242322 M20191617 16151413 12 1110 9 8 7 6 h 4 3 2 1 0O
Reserved g
w
0 00O OODOOD 0 00O OO OOOTOTOOU ®OTOOTOOOOOUOOTU OO OTH®O

Bits Name Description
Software reset.
0 — Do notinvoke a software reset of the chip.
0 SWR 1 — Invoke a software reset of the chip.
Note: This bit is self-resetting, and is automatically cleared several system clock cycles
after it has been set.
31..1 — Resarved
Oh 9003 0004 RCSR Read/Write
31 30 29 28 27 26 25 24 23 22 2120191817 1615 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
o ||| &
Reserved E g % %
Heset 0 0 0 0O O O O O O OO DOOOTDODTOTDODOOOODDTDODTOOTDODT DODOTDODTD
Bits Name Description
Hardware reset.
0 HWR 0 — Hardware reset has not occurred since the last time the CPU cleared this bit.
1 — Hardware reset has occurred since the last time the CPU clearad this bit.
Software reset.
1 SWR 0 — Software reset has not occurred since the last time the CPU clearad this bit.
1 — Software reset has occurred since the last time the CPU cleared this bit.
Watchdog reset.
2 WDR 0 —Watchdog reset has not occurred since the last time the CPU cleared this bit.
1 — Watchdog reset has occurred since the last time the CPU cleared this bit.
Sleep mode reset.
3 SMR 0 — Sleep mode reset has not occurred since the last time the CPU cleared this bit.
1 — Sleep mode reset has occurred since the last time the CPU cleared this bit.
31.4 — Reserved
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normal_boot 40| =

m ~/src/start.S

normal_boot:
/* enable |-cache */
mrc p15,0,r1, c1, c0, 0 @ read control reg
orr r1, r1, #0x1000 @ set Icache
mcr p15,0,r1, c1, c0, 0 @ write it back

I-cache enable &g 3
control registergf2 A4 F = lcacheE setol] = CtAl E0{&
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normal_boot 40| =

~/src/start.S

normal_boot:
/* enable |-cache */
mrc p15, 0, r1, c1, c0, 0 @ read control reg
orr r1, r1, #0x1000 @ set Icache
mcr p15, 0, r1, c1, c0, 0 @ write it back

I-cache enable & =~3dH

T o
control registergt2 A2 F = lcacheE setol] = CtAl| E@0{E

/* main memory starts at Oxc0000000 */

MEM_START: .Jlong Oxc0000000
/* check the first IMB in increments of 4k */
mov r7, #0x1000
mov 6, r7, Isl #8 [* 4k << 278 = 1MB */
ldr r5, MEM_START

HI22 A2 BHXIE 26 1IMBE HAE &HC}.
r70l Ox1000=2 €11

X2 8H shiftd A2 =
HIZ22I2 A& HX] =4

MBI rell IME €2 =,
Ol Oxc000 0000 £ r5 registertll &€ =LC}.
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normal_boot 40| =

m ~/src/start.S

mem_test_loop:
mov
bl
teq
beq

add
subs
bne

ro, r5
testram
r0, #1
badram

rs, rb, r7
re, re, r7
mem_test_loop

o222l El

e § (—/src/testmem.S)IHY LU H2 & U

AE A&H

—_ T o

i
[a—

testram= S=6104
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normal_boot 40| =

~/src/start.S

/* the first megabyte is OK, so let's clear it */

mov r0, #((1024 = 1024) / (8 * 4)) /* 1MB in steps of 32 bytes */
|dr ri, MEM_START
mov r2, #0

mov r3, #0

mov r4, #0

mov r5, #0

mov re, #0

mov r7, #0

mov r8, #0

mov r9, #0

clear_loop:

stmia r1!, {r2-r9}
subs ro, r0, #(8 x 4)

bne clear_loop
Ol&t SliIH S LE SHA &0l 1 Aol == 022 =D|3 &.
rO€ 1MB/32 gt= 2, r10l H222 A& =48 E=L0
stmia @ HE 0[&E0l(H r10] Jt2lFl= R0l r2-ro2] gt(0)S € =1 r02
at= 32 B2 24 AIZICH 24 Al21 gt0] 00| OtLIA HI= ot S22 E =B A
IMB S99 = 25 022 Bt=C




normal_boot 40| =

~/src/start.S

/* get a clue where we are running, so we know what to copy */
and r0, pc, #0xff000000 /* we don't care about the low bits */

/* relocate the second stage loader */

add r2, r0, #(128 » 1024) /* blob is 128kB */

add r0, r0, #0x400 /* skip first 1024 bytes */
|dr ri, MEM_START

add r1, r1, #0x400 /* skip over here as well */

Blob A&l &0I0| 222 = RAM2 = = A} otcd etlt.
PCet= O0lEdli (LCIA & S Aol OF ot= Al 2 & 8tL.

-

Blob2| & JHI SlzeDP 128KO0|E= SAI HHE 20tH0F ole =4 =, & PC
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normal_boot 40| =

m ~/src/start.S

/* get a clue where we are running, so we know what to copy */
and r0, pc, #0xff000000 /* we don't care about the low bits */

/* relocate the second stage loader */

add r2, r0, #(128 » 1024) /* blob is 128kB */

add r0, r0, #0x400 /* skip first 1024 bytes */
|dr ri, MEM_START

add r1, r1, #0x400 /* skip over here as well */

ro0fl= PC + 0x400 gt2 =Lt ros = AL ZHH 0N sourcell |IXIE LIEHH
=0 0l &l =3HE 10 Y= start.S 212 C2 W] A0 2H I U=
rest-id-script0ll .text2 AlZ0| O0xc0000400 HAIZ XELZH UIJITHSO0|CH.
222 r10ll= S A &2 destination gt 20 &L

MetA SAIEHA target =48 LIEHH = rl& 0xc0000400S Jie| I
ot rest-ld-scriptZ &2 & binary=0| XI&0| =8%| =5 StC}.

m
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o
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normal_boot 40| =

~/src/start.S

copy_loop:
ldmia ro!, {r3-r10}
stmia r1!, {r3-r10}
cmp ro, r2
ble copy_loop

roJt DFEIEIJ_ U= 29 HE2S r3—~r100 &1
Ol tHKES r10| Jt2l2112 Y= T—OE IP“OHZP
0l &‘”o sourcel 20| lETl= r22t
ldmia @0 E Soll AAs2C & SOt &1 U= roghto] 20 Z2MNEX] ==

o2t
L
[

/* turn off the LED. if it stays off it is an indication that
* we didn't make it into the C code

*/

bl led_off

L1l 2 === ?oll ledE 2L
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normal_boot 40| =

m ~/src/start.S

/* set up the stack pointer */

|dr r0, MEM_START
add r1, r0, #(1024 = 1024)
sub sp, r1, #0x04

/* blob is copied to ram, so jump to it */
add r0, r0, #0x400
mov pc, r0

[t2t A OxcO000400 X0l U=

Stack pointerE 0xc0000000 + 1M — 0x04 ®¥IXl& &3
PCE &2 SAI o =2 RAMA 2| BlobE Jte|3|Hl StCt.
s T = MO{oF & 01 2tLh.
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rest—ld—script

OUTPUT_FORMAT ("elf32—-littlearm", "elf32-littlearm", "elf32-littlearm")
OUTPUT_ARCH(arm)
ENTRY (_trampoline

SECTIONS
{
.= 0xc0000400; )
. = ALIGN(4);
AR 8 ol A ) AIBHTIHI O entry point}
.= ALIGN(4); _trampoline Ol2t= dI0I=22 = €
rodata : { *(.rodata) } =
. = ALIGN(4); 22|F=4A 0xc0000400 = K| 0fl A
.data : { *(.data) } SSH0| AIZEI0H, A'IOId2 3 E
: Il 20 I A= text rodata
. = ALIGN(4); ’
o2 4 ollaen) data, got, bss2| =AU =
J Abyte &2 RHE 2 20|
. = ALIGN(4);

Jbss : { *(.bss) }
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Memory 2+&8 &

Ox c000 0400

_ sams ]
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_trampoline & 0| =

s ~/src/trampoline.S

text

.globl _trampoline
_trampoline:
bl main

/* if main ever returns we just call it again */
b _trampoline

mainl & 2J|ol= 9& otsS &

= (]

0
]

OtoF mainOil A 2lE&HCHH CHA

Rl
~
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s ~/src/main.c

int main(void)
{
u32 blockSize = 0x00800000;
int numRead = 0;
char commandline[128];
int i;
int retval = 0;

/* Turn the LED on again, so we can see that we safely made it
* into C code.

*/

led_on();

/* We really want to be able to communicate, so initialise the
* serial port at 9k6 (which works good for terminals)

*/ — —

Seriallnit(baud9ke); LEDE #HAZ, Al2IE L E

Timerlnit(); _ o
EIOIHE =D|3&l ot1,

/* Print the required GPL string */
SerialOutputString("WnConsider yourself LARTed!Wn¥Wn");
SerialOutputString(PACKAGE " version " VERSION "Wn"

"Copyright (C) 1999 2000 2001 " "Jan—Derk Bakker and Erik Mouwn"

"Copyright (C) 2000 " "Johan PouwelseWn");
SerialOutputString(PACKAGE " comes with ABSOLUTELY NO WARRANTY:; "

"read the GNU GPL for details.¥n");
SerialOutputString("This is free software, and you are welcome " "to redistribute itwn");
SerialOutputString("under certain conditions; " "read the GNU GPL for details.Wn");
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Seriallnit()

m ~/src/serial.c
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void Seriallnit(eBauds baudrate)
{
/* Theory of operations:
* — Flush the output buffer
* — switch receiver and transmitter off
* — clear all sticky bits in control register 3
* — set the port to sensible defaults (no break, no interrupts,
* no parity, 8 databits, 1 stopbit, transmitter and receiver
* enabled
* — set the baudrate to the requested value
* — turn the receiver and transmitter back on
*
/

#if defined USE_SERIALI1
while(SeriUTSR1 & UTSR1_TBY) {
}

Ser1UTCR3 = 0x00;
Ser1UTSRO = Oxff;
Ser1UTCRO = ( UTCRO_1StpBit | UTCRO_8BitData );
Ser{UTCR1 = 0;
SertUTCR2 = (u32)baudrate;
Ser1UTCR3 = ( UTCR3_RXE | UTCR3_TXE );
#elif defined USE_SERIALS
while(Ser8UTSR1 & UTSR1_TBY) {
}

Ser3UTCR3 = 0x00;
Ser3UTSRO = Oxff;
Ser3UTCRO = ( UTCRO_1StpBit | UTCRO0_8BitData );
Ser3UTCR1 = 0;
Ser8UTCR2 = (u32)baudrate;
Ser3UTCR3 = ( UTCR3_RXE | UTCR3_TXE );
#else
#error "Configuration error: No serial port used at alll"
#endif
1
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s ~/src/time.c

void Timerlnit(void)

{

/* clear counter */
OSCR = 0;

/* we don't want to be interrupted */
OIER = 0;

/* wait until OSCR > 0 */
while(OSCR == 0)

/* clear match register 0 */
OSMRO = 0;

/* clear match bit for OSMRO */
OSSR = OSSR_MO0;

numOverflows = 0;

Timerlnit() &t ==

1IJH2 OSCR(Operating System Counter
Register)(up-counter register) it 4J4 2l
OSMR(Operating System Match
Register) &

OSCRO| OSMR1t € X[&H
OSSR(Operating System Status
Register)2| ol & HIE D} set&l 12, INTI}
enable= ZA2c2tH INTE A
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~/src/main.c

/* get the amount of memory */
get_memory_map();

/* initialise status */
blob_status.kernelSize = 0;
blob_status.kernelType = fromFlash;
blob_status.ramdiskSize = 0;
blob_status.ramdiskType = fromFlash;
blob_status.blockSize = blockSize;
blob_status.downloadSpeed = baud115k2;

il
e

get_memory _map() &=

blob_status XX 0 H4-E X=D|5}
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get_memory_map()

s ~/src/memory.c
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#define NUM_MEM_AREAS (32)
typedef struct {
u32 start;
u32 len;
int used;
} memory_area_t;
extern memory_area_t memory_map [NUM_MEM_AREAS]

/* memory start and end */
#define MEMORY_START
#define MEMORY_END
#define TEST_BLOCK_SIZE

(0xc0000000)
(0xe0000000)
(1024 = 1024)

void get_memory_map(void)
{

u32 addr;

inti;

[* init =/
for(i = 0; i < NUM_MEM_AREAS; i++)
memory_map[i].used = 0;

/* first write a 0 to all memory locations */
for(addr = MEMORY_START; addr < MEMORY_END:; addr += TEST_BLOCK_SIZE)
* (U32 *)addr = 0;

memory2| &EHE MEE 22 H 2 A ES= HEAlot= usedZ2 &£ clear ot
ANl 2cl 220 MegaBHRAZ AUHFHHA 02 2L
I s
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get_memory_map()

m —~/SIc/memorv.c

i=0;

for(addr = MEMORY_START; addr < MEMORY_END; addr += TEST_BLOCK_SIZE) {

if(testram(addr) == 0) {
/* yes, memory */

if(* (u32 *)addr = 0) { /* alias? */
if(memory_mapli].used)

i++;
continue;

}

/* not an alias, write
* (u32 *)addr = addr
/* does this start a n
if(memory_mapli].us

o
[ol
T
ol
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~/src/testmem.SW 2l testram

B2z A+ B 0= clE st

memory_mapli].start = addr;
memory_maplil.
[

memory_mapli].
}else {
memory_maplil.
}
}else {

/* no memory here */

if(memory_mapli].used == 1)

len = TEST_BLOCK_SIZE;
used =1;

len += TEST_BLOCK_SIZE;

++;
}
}
SerialOutputString("Memory maq
for(i = 0; i < NUM_MEM_AREAS;

MZ2 areall OtLI2IH Ol N areall sizeBt ol =Cl.

MZ2 areactd X E H&o| AME S

if(memory_maplil.used) {

SerialOutputString(" 0x");
SerialOutputHex(memory_maplil.len);
SerialOutputString(" @ 0x");
SerialOutputHex(memory_mapli] .start);
SerialOutputString(" ("); 1
SerialOutputDec(memory_mapli].len / (1024 * 1024));
SerialOutputString(" MB)Wn");
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blob_status #+24 X &Y

typedef enum {
fromFlash = 0,
fromDownload = 1
} block_source_t;

typedef struct {
int kernelSize;
block_source_t kernelType;

int ramdiskSize;

block_source_t ramdiskType;

int blobSize;
block_source_t blobType:;

u32 blockSize;

eBauds downloadSpeed;
} blob_status_t;

blob_status_t blob_status;

= OIOTATS! 31
2= OCOM JIAL= XIE E9

Ramdisk2 37|
RamdiskZ O{LIA DI L= XNIE F9

Blob XA 3i
BlobE LM JIA2E XIE A9

otLtC] Blocke AJ|E A9

Downloading speed& &9
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s ~/src/main.c

/* Load kernel and ramdisk from flash to RAM */
Reload("blob");
Reload("kernel");
Reload("ramdisk");
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Reload &t

~/src/main.c

void Reload(char *commandline)

{

u32 *src = 0;
u32 *dst = 0;
int numWords;

if(MyStrNCmp(commandline, "blob", 4) == 0) {
src = (u32 *)BLOB_RAM_BASE:
dst = (u32 *)BLOB_START;
numwWords = BLOB_LEN / 4;
blob_status.blobSize = 0;
blob_status.blobType = fromFlash;
SerialOutputString("Loading blob from flash ");
} else if(MyStrNCmp(commandline, "kernel", 6) == 0) {
src = (u32 *)KERNEL_RAM_BASE:;
dst = (u32 *)KERNEL_START;
numWords = KERNEL_LEN / 4;
blob_status.kernelSize = 0;
blob_status.kernelType = fromFlash;
SerialOutputString("Loading kernel from flash ");
} else if(MyStrNCmp(commandline, "ramdisk", 7) == 0) {
src = (u32 *)RAMDISK_RAM_BASE;
dst = (u32 *)INITRD_START;
numWords = INITRD_LEN / 4;
blob_status.ramdiskSize = 0;
blob_status.ramdiskType = fromFlash;
SerialOutputString("Loading ramdisk from flash ");
}else {

SerialOutputString("++* Don't know how to reload W"");

SerialOutputString(commandline);
SerialOutputString ("W"wWn");
return;

}

MyMemCpy(src, dst, numWords);
SerialOutputString(" doneWn");

MyStrNCmp() & +E 01235t
oIxtZ @& O|0IXIE
Blob2! &< 0xc100 0000 2 X| 0l

Kernel®l 2 0xc000 8000 H X| 0l
Ramdisk@! &< 0xc080 0000 " X| 4l
SglC.
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Memory 2+&8 &

Ox 0000 0000

Ox c000 0400
Ox c000 8000
Ox cO80 0000
Ox ¢100 0000

o
A
[T
)
JE
ol



s ~/src/main.c

/* wait 10 seconds before starting autoboot */

SerialOutputString("Autoboot in progress, press any key to stop ");
for(i=0; i< 10; i++) {

SerialOutputByte('.");

retval = SeriallnputBlock(commandline, 1, 1);

if(retval > 0)

break;
}

/* no key was pressed, so proceed booting the kernel */
if(retval == 0) {

commandline[0] = 'W0'";
boot_linux(commandline);
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s ~/src/main.c

void boot_linux(char *commandline)

{

register u32 i;
void (*theKernel)(int zero, int arch) = (void (*)(int, int))KERNEL_RAM_BASE

setup_start_tag();
setup_memory_tags();
setup_commandline_tag(commandline);
setup_initrd_tag();

setup_ramdisk_tag();

setup_end_tag();

/* we assume that the kernel is in place */
SerialOutputString("WnStarting kernel ... Wnwhn");

/* turn off |-cache */
asm ("mrc p15, 0, %0, c1, c0, 0": "=r" (i));
i &= ~0x1000;
asm ("mcr p15, 0, %0, c1, c0, 0": : "r" (i));

/* flush |-cache */
asm ("mcr p15, 0, %0, c7, c5, 0": : "r" (i));
theKernel(0, ARCH_NUMBER);

SerialOutputString("Hey, the kernel returned! This should not happen.#n");

IE& BOOT_PARAMSE M< A
xc000 01000i ==

o >

I-cacheE& 111, flushAl2! ¥

XM argll= 02
S8 M argll= ARCH_NUMBERE €11
MO E &2ICt.
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tag+ 2 Al

= linux/include/asm—arm/setup.h

struct tag_header {
u32 size;
u3?2 tag;

15

struct tag {
struct tag_header hdr;

union {
struct tag_core core;
struct tag_mem32 mem;

struct tag_videotext videotext;
struct tag_ramdisk ramdisk;
struct tag_initrd initrd;
struct tag_serialnr ~ serialnr;
struct tag_revision  revision;
struct tag_videolfb  videolfb;
struct tag_cmdline cmdline;

/*
* Acorn specific
*/

struct tag_acorn acorn;

/*

* DC21285 specific

*/

struct tag_memclk memclk;

Tu

tag® 2J[%F magic number

HZe2le 3J(2t A& =4

HICI@ &9l {Xl2} resolution
ramdiske S&, 30| L A& =4
Initial RAM disk2 3J|2} A& F=A
Serial2| Ji ==

Revision H&

Video Frame Buffer2| & & Atst
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Memory 2+&8 &

Ox 0000 0000
Ox c000 0100
Ox c000 0400
Ox c000 8000
Ox cO80 0000
Ox ¢100 0000
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