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EDB9315A /2 Cirrus Logic A F] T~ 2006 4 Zc A7 #fEH — 3k T EP9315 ¥ A4l
EDBO315A JT K& M I 41 il {2 R 4f 1515 2 % Cirrus Logic 2> ] (1 % i AR F it -
http://www.cirrus.com/en/products/pro/detail/P1052.html,  E 1 E AT 5T R
I EDBO315A JF R ML R FEE: EDB9315A_Tech Ref_Manual.pdf
I A/ JFkfer: EP93xx_Users Guide UM1.pdf

0.2 J-Link

T ILink(VT) 25, A BN T I 1) THX T ARM N TT K 1 B 2 . 3-Link
PRALT AR T, R ARM AREEZR) JTAG #2110, ] LUR J b A B M& 2 CPU/
AN 2T AR 7o (JLink Commander), LA FRAR 1 nor FLASH 34778k 4ifs
(FFlashARM) .

0.3 ARM RDS V2.2

RealView Developer Stitev2.2, s ARM A & [ FAA T kB4, #2448 T CodeWarrior
SETT RIS (IDE) Rl AXD %5/E2k I #E . AXD &54 J-Link, il nf DLBEAT YA A4 (1 7
5w


http://www.cirrus.com/en/products/pro/detail/P1052.html

1% EP9315 BAKRE S

1.1 EP9315: E-F ARM920T Y SoC

EPI315 1 Zh &5 MIAE B an P 1.1 Fro s CRLrp 2 (B HE 2 FR N 111, R/~ 7E S BootL oader
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K 1.1 (KK 5IH A Cirrus Logic 25 1 CHIFRIERD)

1.2 BaENRE

(EDB9315A_Tech Ref Manual.pdf) £ 12 Gi:
There are 10 signals that deter mine how the EP9315 will boot and operate. They are all
shown on this page except for BOOT1. BOOT1 is connected to GND. BOOT1 is used for
factory testing only. The other nine signals are either pulled up or down external to the
EP9315 device. The boot configuration shown sets the EP9315 device to perform an
Internal Async boot from a 16-bit-wide memory.

DA AT R ()IX B SCF 3] T EDBO315A R MK JE s AL & 4 . Internal Async boot
(WIS R 30), FF H B s R AR e 5 B2 16-bit IfEfldsh. el T
EPO3XX FAIAbELAS (I RELFHLER NS, 5 S5 563 3CR ((EPI3xx_Users Guide UM1.pdf) £
4R 5 5D, AP BB S S A OGS N A



1.3 SDRAM

(EP93xx_Users Guide UM1.pdf) f 499 1ii:
Four pins, SDCSN[3:0], are used to as chip-selects (domain selects) for the four synchronous
memory domains.

FEVCTHREPF LRI, 75 28710 SDRAM (17 665 5 A0 B 5 3t k22 1] (R RSB 1 it

(EDB9315A_Tech Ref Manual.pdf) £ 12 Gi:
The SDRAM interface is comprised of two 16-bit SDRAM devices to form a 32-bit
SDRAM bus. The SDRAM is connected to /SDCS0 and is located at physical memory
address 0xC000_0000.

(EP93xx_Users Guide UM1.pdf) = 499 1i:

Because of the row/column/bank architecture of synchronous memory devices, the mapping
of these memories into the processor’s memory space is not always obvious, typically
because the memory inside a synchronous device does not appear to the processor to be
continuous. For example, a 32-Mbyte SDRAM device may be visible as four 4-Mbyte
banks.

)L%j:

HI T R N B RAT /5 Gi ke, A A ISy 81 b B 10 b ik 22 18] T AN AR B
Bln— F SDRAM, W FIAbFEES kA=A 5, i A b AN IESE ) 2 el B
tedn, — ) 32M ‘A1) SDRAM, AIRES 7> 0 8 MR, BRI/ A 4M A5

EDBO9315A T & L f# ¥ SDRAM K3tk 64M 75, 43 gy B b S S 2 P 1 -«

0xC0000000 ~ OXC1FFFFFF 32M Bytes

0xC4000000 ~ OXC5FFFFFF 32M Bytes
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1.4 FLASH

(EDB9315A_Tech Ref Manual.pdf) 3 12 7i:
The Flash interface is made from a single 16-bit device.
The Flash device is connected to /CS6 and is located at physical memory address
0x6000_0000. The reference design uses only one Flash device. However, the EP9315 can
be designed with a 32-bit Flash interface as well. The Flash device installed is a 128Mbit,
16M byte, device.

TR ML) nor FLASH 28504 16M 775 (74453 Intel 28F128J3D), #jHjtcipHbhl Ay
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12 35 TR EIX AR, nLAAMEZ RS FLASH, nl LR SR S 4 9 R E N 8
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Boot ROM [1J il H 2l LSS >4 000000000, 4R & #idhdT Boot ROM HHffifXAg . JLsn] LUK



Boot ROM i 2 — A~ L 4 [ {6 T ) BootLoader , H & 1) £ K 4l 17 i = %
(EP93xx_Users Guide UM1.pdf) % 4 3. 43R FKATATLAH AXD + J-Link Sk A X B RS
(Boot ROM [ ds il 4 0x80090000), 4% [ th A5 A, T Hik:

http://www.fredlists.org/post/li nux-cirrus/EP9312-internal-ROM 4
STk [ OOF 2 WX BRI FFG % 2] EP9315 (1] Boot ROM T i1 T4 A b4 i B,
TV /L A B E R G IR, DR B A T 56 1 D 8 B N &2 2% 11 BootL oader .
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B FNX A EOAHP] T W CPU IR T . R3] B SRR
FLASH 1 ({538 (7 o IS AWML A S S i e ? SR T 2 Wity th 1% %

(EP93xx_Users Guide UM1.pdf) 2 121 1i:
Attempt to read the “CRUS” or “SURC” HeaderID in ASCII in FLASH memory at FLASH
Base + 0x0000 ( and Base + 0x1000) , and verify the HeaderID.
Jump to the start of FLASH memory plus four bytes

KE /2, Boot ROM &7E FLASH Hiasiik b & HRF M Header ID: B2 FRF &
“CRUS” B “SURC”, WIR#RA|T, MBI FERFHERE KL EZPIT. WRKH
$:#| HeaderID, 2> FLASH #24f il +0x1000 [t 77 2 FR4k—1K o

2B A FLASH A2 aa bbb s 455 “CRUS” 8% “SURC”, R %HH
JEATA QRIS HE, EANTRFR KR Z 4N, EHE T “4 7390557 M3

2.2 RealView CodeWarrior iZE
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1561817 CodeWarrior, Frgk— Tf#: startup LED.
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im Debug Settings

ETarget Settingz Panels |E RealView Linker

— Target -
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K 2.3

im Debug Settings
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AREA startup_LED, CODE, READONLY
ENTRY
Main
LDR r0, =0x80840020 ; GPIO Register
LDR rl, [r0, #0]
Loop
LDR r2, =OxFFFFFFFC
AND rl, rl, r2
STR rl, [r0, #0] ; Turn off all LED
MOV r3, #0x20000
Loop_1
SUBS r3,rr, #1 ; Delay
BNE Loop_1
MOV r2, #0x01
ORR rl, rl, r2
STR rl, [r0, #0] ; Turn on green LED, and off red
MOV r3, #0x20000
Loop_2
SUBS r3, r3, #1 ; Delay
BNE Loop_2
MOV r2, #0x02
ORR rl, rl, r2
STR rl, [r0, #0] ; Turnon red LED, and off green
MOV r3, #0x2000
Loop 3
SUBS r3, r3, #1 ; Delay
BNE Loop_3
B Loop
END

J5AHS 2.1 startup_LED.s

BRI, AE TR H S F AR BRSO startup_ LED.bin.



2.4 #RIBHERICHF

TR B e iz BRI NS FLASH FRid 2 SIS ATI, ORI C 4 #, Boot
ROM 4 L2tk Header ID, FitAFRATHI T L0520 2455 5 “ CRUS” 8 I 21 ST 19 55 1 i o
FATH UltraEdit SHEATIX 30 T 4% .

@ Oltrafdit — [C:3LuoCheng\work=2010\cirrus ARN‘projectistartup LEDi=.. |‘__||E||E|
3[1'*#&1) iR E) $FE AERE ME SO A E BHEE aé&if&) /O W) i?ﬁ;hﬂi)
¢+ DcSH Sam B 3|@WE @ :

H|M| age |

' §'12$45$?$‘3¢b¢ﬁ1¢

| noono0o0n: : CRUSI S
| DooDOD10k: m |:u:| 10 SI:I E5 |:|2 38 .w E3 01 30 53 : L2 e84 . 057

| DDOODOZOR: FD FF FF 1k 01 20 A0 E3 02 10 81 EL 00 10 80 ;2 .=, €7 -
| 0000DN30R: Oz 38 A0 E3 O1 30 53 E2 FD FF FF 1A 02 20 40 : 845, osfE i

| 00ooo040R: 0z 10 81 E1 00 10 S0 ES 02 34 RO E3 01 30 53 poLuEL e H 08 —
| DDOODOSOR: FD FF FF 1k EC FF FF EL 20 00 54 80 ;2

1 786 7 8 3 2 b o d g

[oooooooon: FE

| F1 FRERERY i 4, 4, CO 103 I T 2010-5-5 16:07:13  JLRFRA

K 2.6
R A ONHERIRE N T R R CORTG” CEIFRLTRESR A3 ). WTERARIE AN B
Z& UltraEdit I, ABURIERT TR —F, BOSEIRA XTI A, &M TR,

2.5 {EH J-Flash ARM ¥&3C T #ZF) FLASH

J-Link it JTAG #2115 EDB9315A JF kM &R, iSRS, TA1EAT FLink 11
FLASH Zif T.H: FFlashARM, X/ T HATHFriG 22— s . e iseE CPU, WK
JiR
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Project =zettings

Feneral ] Target Interface CFU ]Flash ] Production]

" Dexicej _] [ Check core ID

& Log  |aRMI =

""""""" m W Use target BAM [faster)
ittle endian addi[Bomaong  [2ke ¥

U ze following init zequence:
# ] Action ] W aluel ] W alual ] Camrnert
0 Reset 0 0 mz Rezet and halt target

Add nset Delete Edt | __Up | Don |

2.7
CPU WHit ARMO, BRI\ A hNii (Little endian) #ixl. ffiH Hbrx RAM, Huhikih
“80014000”, K/NHA 2KB (HITHIE & HilixE SRAM 7)o XAV EREZ, R AE
AN SRAM 145, FLASH [ R #GE Bk 8 e AR 2452 !

AR5 Flash BT
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Project =zettings

Feneral ] Target Interface ] CRU Flaczh ]Production]

[ Uze custom BAMCode | _]
Base Addr 60000000 Organization (16 «| Bitss |1 | Chip(s)
I Automatically detect flazh memory Select flash device ‘
b anufacturer Jlntel ¥ Check manufacturer flazh 1d
Chip ]28F1 2813 [v Check product flash |d
Size | 1B3B4KE Sectwrs | 128 Buswidh| 15 14| 830018
" Start/End zector (¢ |ndividual sectors
Start Addr | Sector(U] Dl | |16 Sectarl0}: 0x0 - 0x1FFFF A
: || Sector[1]; 0x20000 - 0x3FFFF
End Addr | =l |5 Sectal2] 0x40000 - 045FFFF
Selected ranges: [C] Sector[3]: 0=x50000 - 0xFFFFF
1 Sector, 1 Range: [] Sector[4]: 0x80000 - 0x3FFFF
0=0000 - 0x1FFFF [] Sector5]: 040000 - 0=BFFFF

[[] Sectar[8]: 0=C0000 - DD FFFF

[ R o W ol T T T TR T

All Hone et

K 2.8
YEBE FLASH 1)) R A, HHbhl (BaseAddr) %4 “60000000” (FF &A% I FLASH
IR AL . % FLASH 354308 128 H, FRATTH BT - T8 (B 0iss) X451 hilktr
ke, Prbligrh Sector[O]sk AT LA T, XFETT LA IIER T 8 i .

RGN CAE DU 1) 381504 startup LED.bin, M FLASH JEHHEAN TFEA AR . 75
X FLASH 4ift 2 1, WUE ST H R, ARG T SHeE Can NI 2.9 Frs).

WS HEV, AN FFlash ARM S4R4E: TOIEERR S N3, XEFHEFIEIT A
WAL, ARG TR 4. GXATREM J-Link IFEAMEH I
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% SEGGER T-Flash ARN V4. 08k — [E:\Pr... [ |[B][X]
File Edit ¥iew [

Options Hindow Help

uwoChengiworks

[0 1
o Retiion | Show CEI info. . : B
Target interface sz | @ | i | 2 |
ek g 52 55
z £
.ljr:ll'I:'l':,JGT'szeZEEEd 'E Lock/Unlock sectors L4 a2 18 @1
TAP number 4 ure cl FD FF FF
IR len 4 B2 38 A@
B2 18 81
CPU & Check blank Fz
Endian HFill with zers E IR EE
Check core Id I —
Care Id i I_Erase sectors F3
Ilze target BAM % Erase chip
Rak addreszs [
Rk zize i Irogram F5
I Program & Werify F&
Flazh mermory ‘ Nt 7
b anufacturer I =
Size 1 :
Yerif Fa
Flash I | ey "
Check flashid 4  Yerify CEC
Baze addreszs [ Eead back k
Organization 1
Start application Fo

K29
NERIG, AT, X A% ] LUE 2PN LED (RS L INKR T, X
FoRBA S CPU I TAERRIN T !

WEXT JTAG KiEE

JTAG EMARFFRPEEL CREIMEM . 1ERMHE R, BATANE 2 2k
iEH&FET JTAG TP R TR, MFREEYE L JTAG A, XFEAETT A d
X0 T HH B PR — 6 r) U fi B A ) BEAR A T

AN ITAG B — b T CPU 542 (R “rriaft”, @il il fHF JTAG 1
WOEEIXAS “HplE " 5, EFnRIERL “H RN MIhEET . & CPU XK, XA
CHAE” SR SERRIANGE TAESNRE R, SR K S 41 CPU.

FEREAT RGNS, EH A7 T IR CPU HIBH:, SRJGA T DL &A%
1FAs NS, I JTAG #: 1 RAEE, SR )5 ik CPU HUPBUESHETT . T LA IHER
TIFEFRZ JTAG T HMAEE AN, HIDRTCRIERHL “4#1L” CPU, B4 FA Tt Z AT
AL EAEIERMM “Hmfths” % “fE1k” CPU,

ETRH e kIEds g, L EEME N SDRAM [RINZ, FEFEF S Flash 2545,
A 5 BRI R T o
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£ 3E BHNEL

HPANTEE T ARG )5, SETT AT R YIAnIE ARSI 1) 55 RE DA “ e k4 19
BootLoader (1550 I, AT ZEHRH s, SRR A A BARET XA 2087 5t
JETLH £ ARM Linux PIAZ A s 1414

ARM Linux W% /2 H1 Russell King 4E47 1), KEIT U4 R ST Linux A2 T ARM &
F PRI S I TS AL ZR R v TA TR BT Il

http://www.arm.linux.org.uk

HA e 7 ARM Linux Kernd Boot Requirements (ARM Linux % R 3K ), X
e CEEAK, (HAFRA M40 B s AA 2 . VE# 21 BootLoader T 1) TAEA
1. Setup and initialisethe RAM. BB FIHI4H1L RAM

2. Initialise one serial port. W —AN R

3. Detect the machine type. or AL s 2 7Y

4. Setup the kernel tagged list. WENZIRL YL

5. Call the kernel image. WH a3 WZELS

SRIGLESRFIR A H T JH 2 ARM Linux P A% BEA5 00 4505 12 1) 4% 1«

In either case, the following conditions must be met:

* CPU register settings
ro=0.
r1 = machine type number discovered in (3) above.
r2 = physical address of tagged list in system RAM.
* CPU mode
All forms of interrupts must be disabled (IRQs and FIQs.)
The CPU must be in SVC maode. (A special exception exists for Angel.)
* Caches, MMUs
The MMU must be off.
Instruction cache may be on or off.
Data cache must be off and must not contain any stale data.
* Devices
DMA to/from devices should be quiesced.
* The boot loader is expected to call the kernel image by jumping directly to the first
instruction of the kernel image.

RECEHPEWTR
PEATATT S B0 FR 20005 12 DL R 464

CPU i frar i &

ro=0

rl= HLESRAAY (%A KB ARM CPU FIE J7 (T R MEA %% A IIHL 825800 )
r2 = FRidFIRAE RS NAF T I R b

CPU [##5iX

P SR T 200G P CRLES IRQs A1 FIQs)

CPU A 41AL T SVC 5 (X Angel IR 354 Bl 4h)

R ZE A7 A MMUSs
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MMU 4720 % 4]
F5A R G A7 v LA T EOC A
K IR AT L], I H 2 A BE SR B AT AR JC FH I B
1 &
R ) DMA JHIE Y 24 % 6 ]
I boot loader il H WAZBEAG I T 1A 2. HBEE BN AL BRI — 4182

T3 A AN B (A 2 00 BE () 2% ) BootLoader 75 5l e 15 5 1 34 ) JT- 5 BootL oader( Lt
U1 U-Boot fil RedBoot) A%, L5231 BootLoader fRACHS )L -4k B T L&A AN T
WA RS o FRAEATT GO, TR A RS H AN 2 52, JUHARTRA X L REE R S5 1)
W1z, AR 2 B e AN R T IS F v S M S AR = T, PRI EFRAT1 52 il Ikl oA
TRETF R ITIE R (PR A TR 2 IRl (B— LA sl (1) TRz 5e 4
PEER, I A BRI R TR I SR . AR BRI R, X LEeHR 2 L)
MO (HREAF G ZE T, XHERANE S L LE S e, XERSEA
/N BootL oader [{I#) 22—,

O 52 ) EDB9O315A [ U-Boot #11 RedBoot (54 i%{E Cirrus Logic 1Mk F#5
AL N ##): http://arm.cirrus.com » FARTE Linux 55T 22 gm it Bt A 2 38, X
HMPRE DA Z T, 1 HIXSeHE T 2R SR AA S 1“7, SR AGRESN
M, B T ESRE 7,

3.1 5 ARMO20T Core HXHIiEE

5T ARM920T Core {1 IhE, 155 % (EP93xx_Users Guide UM1.pdf) % 2 &, LI M
ARM A & I 7 3RS (ARM920T Technical Reference Manual )

B ARMO20T [1)—26 25 f74% S W Ab L85 1) 25 A7 #4540 75 ZLAE R AU N T . 1ff CPU
SAL G B N . BT 1R BT I A

I &HE CPSR CUFITREPIRETTAr4s), KA b, JFik CPU HEA SVC ik

1 E VAL CP15 M7 /74y, XM MMU F1 Cache (fRiidiZeA7)

I S FEEE CPI5 (M2 A2 8%, 34k BE 38 i b T Sync mode ([RlEHER)

(i#fZ% (EP93xx_Users Guide UM1.pdf) #f 2 % F1%E 5 &)

ARG R
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Setup_920T

rhkkkkkkkhkkkkkhkkkkhkhkhkhkhhkhkhkhkhkhhkkkhkhhkkhhkhkhhhkhkhkhkhkhkkhkhkhkkkhhkkhkhkhkkkkk kxk,*x%x
1

; Make sure the processor isin SVC32 mode with IRQ and FIQ disabled.

rhkkkkkkkhkkkkkhkkkkhhkhkhkhhkhkhkhkhkhhkkkhhkkhhhkhhhkhkhkhkhkhkkhkhkhhkkhhkkhkhkhkkkkk,xx*x%x
1

MOV rO, #0xd3
MSR cpsr_cf, r0

rhkkhkkkkkkhkkkkkhkkkkhkhkhkhkhhkhkhkhkhkhhkkkhkhhkhkhhhkhhhkhkhkhkhkhkkhkhkhkkkhhkkkhkhkkkkk xkx*x%x
1

: Make sure caches are off and invalidated.

rhkkkkkkkhkkkkkhkkkkhkhkhkhkhhkhkhkhkhkhhkkkhkhhkkhhhkhhhkhkhkhkhkhkkhkhkhhkkhhkkhkhkhkkkkk xkx*x%x
1

MOV ro, #0

MCR p15, 0xO, r0, 1, c0, 0

MCR p15, 0x0, r0, c7, c7,0 ; turn off I/DCache
MCR p15, 0x0, rO, c8,c7,0 ; turnoff I/D TLBs
NOP

NOP

NOP

NOP

NOP

rhkkkkkkkhkkhkkkkhkkkkhkhkhkhkhhkhkhkhkhkhhkkkhkhhkkhhkhkhhhkhkhkhkhkhkkhkhkhhkkhhkkkhkhkkkkk xk*x%x
1

; Force the nF bit on .Set the Processor clocking modes to Sync mode

rhkkkkkkkhkkkkkhkkkkhkhkhkhkhhkhkhkhkhkhhkkkhkhhkkhhkhkhhhhkhkhkhkhkkhkhkhkkkhkikkkhkhkkkkk kk*x%x
1

MRC p15, 0, r0, c1, cO ; get control register v4
ORR r0, r0, #0x40000000 ; set nF
MCR p15, 0, r0, c1, cO

W
; End of Setup_920T
W

PARHS 3.1

3.2 R HIZE(System Controller)

EP9315 R S5l as T EAN U s 5 W, (EP93xx_Users Guide UM1.pdf) % 5 &, Hrh
T B

1RG5

I R

1 RAEREEH

WIR MK LML, W RESS WA Leah %, (s Tl 2 5, wies RIS HR A
ARSI

KT RGN Bh, BOGE TR, EP9315 WA WA EIRALA) PLL CBURIBR ),
FHIXPAS PLL AN 14.7456MHz BTG FHAE A RIS M5 5, fiE CPU, 2k & 4b
BAF (PR A &S % (EP93xx_Users Guide UM1.pdf) %5 130 H).
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AR — B

(EP93xx_Users Guide UM1.pdf) 2§ 130 0t

The EP93xx uses a flexible system to generate required clocks. The clock system
generates up to 20 independent clock frequencies, some with very tight accuracy
requirements, all from a single external low-frequency crystal or other external clock
source.

EPI3XX i T — ARG R Ge 22 AL O s I & I B N B R G- AE T 2
1% 20 BRI AL FIAN RIS PR I B 5, 2 GG — SR FE ZESRAR R i I A5 5
AR5 S AU H T — MM A, BRSNS N

The ARM Core is designed so that once it has been configured, its CPU speed, bus
speeds, and video clocks may be set to a number of different speeds without affecting
the speeds of other clocks in the processor.

—H ARM WHZELE SER, B CPU B T, A2l FE AN 2h 2 m] LA
% B TAEEARRIE b, i HAS 0 b B2 b (0 L IS i 5 38 s

MIX L IATRT LA 2, RGeS BRC B AP0 U2 AR R0, 1 s a2 JAT eI a6 e R I
{5, AlReHm NG B BRI E T 3 FHA TR TS, LU TS

%1 U-Boot Al RedBoot 2 Ji 5 1) 22 4t N 1 e A Xt -

Setup_Clock
SRR KRR XK KKK XA KR XA H A
; Set the PLL1 and processor clock.
SRR XA KR KKK XK XA KKK
LDR r0, =0x80930000
LDR rl, =0x02a4€39%
STR rl, [r0, #0x20]
NOP
NOP
NOP
NOP
NOP
SRR XA KR KKK XK XA XA
; Set the PLL2 and USB clock.
SRR KRR KR KKK KR XA KX A
LDR rl, =0x300dc317
STR rl, [r0, #0x24]
SN
; End of Setup_Clock
SN

PR 3.2

WK FAFDE — TN ARG PR 5, P HL & 2 75 R I k)i

BOE, T AR S 0L T4 JE AL B AV H B i) N 2 A AR 3
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RGN E IR RS T X WatchDog (141D i 8l. BT 1) BootLoader #8ZEsR L n] A
PHh O 4] WatchDog, 1MiiE EPI3XX R4iH, XA A1) TAE L4 4% Boot ROM it T, i
PUX B R F R A WS T

3.3 ER7STREIEIEHISg(Static Memory Controller)

TEAR MR A 2 5 16-bit 25524 16M S~ 1511 nor FLASH . iX B 3 LX) FLASH
HISSHEAT VR (PR WL_(EP93xx_Users Guide UM1.pdf) 5 12 &),

H527F Boot ROM 47 I i, 4% Flash #2 D TIE W E T, K4S BE8 Eifik 3
FAVEAE FLASH A5, 1 HBRA AR EEE RS 5, CPU 2 B\ FLASH HUK g
— AR LI AT G PTiE R “7E FLASH Hizd7 ™).

{H2 RedBoot [FIFE/7 i1 k46 Boot ROM His B FLASH 2 H (13X BeARRES A A &
W ES T —B, HHIEAR T LA, A T RedBoot 113X B :

Setup_Flash
SRR XA R XA KA
; Undo the silly static memory controller programming
; performed by the boot rom.
KRR KKK KR KKK A
LDR r0, =0x80080000 ; SRAM Controller,SMC Bank Configuration registers
LDR rl1, =0x0000fbe0
LDR r2, [r0, #0]
ORR r2,r2,rl
STR r2, [r0, #0]
LDR r2, [r0, #4]
ORR r2,r2,rl
STR r2, [r0, #4]
LDR r2, [r0, #8]
ORR r2,r2,rl
STR r2, [r0, #8]
LDR r2, [r0, #0xc]
ORR r2,r2,rl
STR r2, [r0, #0xc]
LDR r2, [r0, #0x18]
ORR r2,r2,rl
STR r2, [r0, #0x18]
LDR r2, [r0, #0x1c]
ORR r2,r2,rl
STR r2, [r0, #0x1c]
ST
; End of Setup_Flash
ST

PACHS 3.3
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FEYIR L RE T, B FLASH WIS TBAE R SiBIAa 2 1, S INFE P& B |7,
A5 L Pl Boot ROM ISR R /A L4 ). 2T Boot ROM FHRIACAS I “ 487 £ T
MBI, POEBATF AR LR, Ay AT GBI AT LATSE— R, JFAURR 55— T k4.

3.4 SDRAM ¥Z= #1158

EDB9315A JF kM LA M i SDRAM, a4y 32-bit, 2 64M 47, #r A4 it
ANFESER P B

0xC0000000 ~ OXC1FFFFFF 32M Bytes

0xC4000000 ~ OXC5FFFFFF 32M Bytes

SDRAM Pl #s 4 {5 B2 0L_(EP93xx_Users Guide UM1.pdf) %5 13 &,

SDRAM s Ji A L SE AT ERR 4y 22 MR AL SR R GE, bR T APk as il > 2 oh, 1k
AL, RESINE N R G, kR, EdRiE, HaRRETEE . 2 CPU Uil
SDRAM [R5, sl S BN X SedR BRI T S s, IR SR e e K G, AR
XA A 0 3 AT IR S o BRI FAEFIA 5 1) SDRAM, H Py i hil itk
IS EAT 255, Kt CPU il SDRAM i il TR KKK FTLAstAE CPU Z #ME K
T—7~ SDRAM #=fils, APLe B S50 TAE B L3688 K 5e

Tfift—1% SDRAM [JJRFE )5, X SDRAM il 2 1 ¥ B i FE st 25 5 B A — L6 T

PAF i B ARS 435 | | RedBoot:

Setup_ SDRAM
LDR r11, =0xc0000000 ; Physic Addr of SDRAM in EDB9315A

rhkkkkkkhkkhkkkkhkhkkhkkkkhkkkkhkkhkhkhkhkhkhkhkhkhkhkkkkkikkkkkkkk
1

; Set 32-hit wide configuration of SDRAM.

rhkkkkkkhkkhkkkkhkkhkkhkkkkhkkkkhkhkhkhkhkhkhkhkhkhkhkkkkkikkkkkkkk
1

LDR r0, =0x00210028
LDR r1, =0x00400000
ORR r2, r11, #0x00008800
LDR r3, =0x80060000
STR ro, [r3, #0x0010]

rhkkhkkkkkkhkkkkkhkkkkhkkhkhkhkhkhkhkhkhkhkikkkkkikkk
1

: Set the Initialize and MRS bits

rhkkkkkkkhkkkkkhkhkkkkkkkkkhkhkhkhkkkkikikhkk*k
1

LDR r4, =0x80000003

STR r4, [r3, #0x0004]

kkkkhkkkhkhkhkkkhkkhhkkikhkikkkhk

; Delay for 200us.

skkhkkkkkhkhkkArkhkhkkErhkhkkhkhkk

MOV r4, #0x3000
Delayl

SUBS rd, r4, #1

BNE Deayl

19



rhkkhkkkkkkhkkkkkhkkkkhkhkhkhkhkhkhkhkhkhkkkkkhkkkkhkhkikkkkkikhkxx
1

; Clear the MRS bit to issue a precharge all.

rhkkkkkkkhkkkkhkhkkkkkhkkkkhkhkhkhkhkhkhkhkhkhkkkkkkkkkkkikkkx*k
1

LDR r4, =0x80000001
STR r4, [r3, #0x0004]

rhkkkkkkkhkkkkhkhkkhkkkkkkhkkkhhkhkhhhkhkhkhkhkhkkhkhkhkkhhhkkhhkhkhhkhkikrkhxkxk*x*%x
1

; Temporarily set the refresh timer to 0x10.
; Make it really low so that refresh cycles are generated.

rhkkkkkkkhkkkkhkhkkhkkkkkkhkkkhhkhkhhhkhkhkhkhkhkkkhkhkhkkkhhkkhhkhkhhkhkhkrkhkkkkx*x%x
1

LDR r4, =0x10
STR r4, [r3, #0x0008]

rhkkkkkkkhkkkkhkhkkkkhkkkkhkhkhkhkhhkhkhkhkhkhkkkhkhkkkkkkk*x
1

; Delay for at least 80 SDRAM clock cycles.

rhkkkkkkkhkkkkhkhkhkkkkhkkkkhhkhkhkhhkhkhkhkhkhkkkhkhkkkkkkk*k
1

MOV r4, #80
Delay?

SUBS rd, r4, #1

BNE Deay?2

rhkkkkkkkhkkkkhkhkkkkkkkkkhkhkhkhkhhkhkhkhkhkhkkkhkhkhkkkhkhkkhkkx*k
1

; Set the refresh timer to the fastest required
; for any device that might be used.

rhkkkkkkkhkkkkhkhkkkkkkkkkhkhkhkhhkhkhkhkhkhkhkkhkhkhkkkhkhkkkkkx*k
1

LDR r4, =0x01e0
STR r4, [r3, #0x0008]

rhkkkkkkhkkkkkhkhkkkkhkkkkhkkhkhkhkhkhkhkikhkhkkkk%x
1

; Select mode register update mode.

rhkkkkkkhkkkkkhkhkkkkkhkkkkhkhkhkhkhkhkhkikhkhkkkkk%x
1

LDR r4, =0x80000002
STR r4, [r3, #0x0004]

rhkkkkkkkkkkhkhkkkkkhkkkhkhkhkhkhkhkhkhkhkkhkkkkkkkkkkx*%
1

; Program the mode register on the SDRAM.

rhkkkkkkkkkkhkhkkkkkhkkkkhkhkhkhkhkhkhkhkhkhkkkkkkkkkkx*%
1

LDR r4, [r2]

rhkkkkkkkhkkkkhkhkkkkkhkkkkkkkhkhkhkkhkikhkkx
1

; Select normal operating mode.

rhkkkkkkkhkkkkhkhkkkkkhkkkkhkkkhkhkhkkikikhkikx
1

LDR r4, =0x80000000
STR r4, [r3, #0x0004]

20



rhkkhkkkkkkhkkkkkhkkkkhkkhkhkhkhkhkhkhkhkhkikkkkkkkk
1

: Determine the size of the SDRAM.

rhkkkkkkkhkkkkkhkkkkhkkhkkhkhkhkhkhkhkhkkhkikkkkkikkk
1

MOV ro, r11
BL SDRAMSize

rhkkhkkkkkkhkkkkkhkkkkhkkhkkhkhkhkhkhkhkhkhkhkkkkhkkhkkk
1

: Save the SDRAM characteristics.

rhkkhkkkkkkhkkkkkhkkkkhkkhkkhkhkhkhkhkhkhkhkhkkkkhkkhkkk
1

MOV r8, r0
MOV ro, rl
MOV rio, r2

rhkkhkkkkkkhkkkkkkkhkkkhkhkhkhkhhhkhkhkhkhkhkkhkhkhkhkhhhkkhhkhkhkhkhkhkikhkhkkxk*x*%x
1

; Compute an appropriate refresh rate based on the memory size.
; It may be possible to refresh less often for particular SDRAMS,
; but these values are appropriate for the majority of SDRAMS.

rhkkhkkkkkkhkkkkkkkkkkhhkhkhhkhkhkhkhkhkhkkhkhkhkkhkhhkkhhkhkhkhkhkhkikhkhkkkdkx*x*%x
1

LDR r0, =0x80060000 ; EDB93XX_SDRAM CTRL
Mul rl, r8,r10

LDR r2, [r0, #0x0010]

TST r2, #0x00000004

MOVEQ rd, rl, lsr #1

CMP ri, #0x02000000

MOVLT rl1, #0x0600
MOVGE rl, #0x2f0

STR rl, [r0, #0x0008]
W

; End of Setup_ SDRAM
W

PARHS 3.4.1

Jirh SDRAMSIzZe & 7127, ThEEN X SDRAM IR/, AT
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rhkkkkkhkkhkhkkhkkkhkkhkhkhkhkhkkkhkkhkhkAhkhkhkkhkhkkhkEhkhkkhkhkkkhkhkkhkhkhkhkkhkhkkkhkkhkkhk
1

; Subroutine: SDRAMS ze
: Determ ne the size of the SDRAM
; Use dat a=address for the scan

rhkkkkkkhkhkkhkkkhkkhkkhkhkhkhkkkhkhkhkAhkhkkkhkhkkhkEhkhkkhkhkkkhkkkhkEhkhkhkhkhkkkhkkhkkhk
1

SDRAMSI ze

: Store zero at offset zero

STR 10, [r0]

; Start checking for an alias at 1MB i nt o SDRAM

LDR ri, =0x00100000

: Store the offset at the current offset.
check_bl ock_si ze
STR ri, [r0O, r1]

: Read back from zero.

LDR r2, [ro0]

; Stop searching of an alias was found.
cwP ri, r2
BEQ found_bl ock_si ze

; Advance to the next power of two boundary.

MOV rl, rl1, |Isl #1

; Loop back if the size has not reached 256MB
CwP ri, #0x10000000
BNE check bl ock_si ze

22



; A full 256MB of nmenory was found, so return it now.
LDR r0, =0x10000000

LDR r1, =0x00000000

LDR r2, =0x00000001

MoV pc, Ir

: An alias was found. See if the first block is 128MB i n si ze.
f ound_bl ock_si ze
C\WP ri, #0x08000000

; The first block is 128MB, so there is no further nenmory. Return it

; NOW.

LDREQ r0, =0x08000000
LDREQ r1, =0x00000000
LDREQ r2, =0x00000001
MOVEQ pc, Ir

; Save t he bl ock si ze, set the bl ock address bitsto zero, andinitialize
: the bl ock count to one.

MoV r3, rl

LDR r4, =0x00000000

LDR r5, =0x00000001

; Look for additional blocks of nenory by searching for non-aliases.
; Store zero back to address zero.

find_bl ocks
STR r0, [rO0]

; Advance to the next power of two boundary.

MoV rl, rl1, |Isl #1
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: Store the offset at the current offset.

STR ri, [r0O, r1]

: Read back from zero.

LDR r2, [ro0]

. See if a non-alias was found.

awP ri, r2

; If a non-alias was found, then or in the bl ock address bit and
; multiply the block count by two (since there are two uni que

; blocks, one with this bit zero and one with it one).

ORRNE r4, r4, r1l

MOVNE r5 r5, Isl #1

; Continue searching if there are nore address bits to check.
cwP rl, #0x08000000
BNE find_bl ocks

: Return the block size, address nask, and count.
MoV ro, r3
MoV rl, r4
MoV r2, r5

: Return to the caller.

MoV pc, Ir

s rrrrrrrr
;. End of Subroutine:

; SDRAMSI ze

s rrirrrrr

PARHS 3.4.2
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MRCE TG, BATEXS SDRAM HEATMIR, LLRGHIFFEC & 2SRl MR S B 1R 1
i, g2 SDRAM [FREEEHbE S N 32-bit (A, AR5 Pk Ik Se 50, a0 R A AH T
ML SDRAM BV LAEFAEA T o BATELHIE T KR . SDRAM [H14) Bk ()5
B, b TR i, Hak YN Hidik: 0xC0000000, OxCIFFFFFC, 0xC40000000 #1

OXCSFFFFFC AT, HARMCIS W R

R KKK K KKKk
; Test SDRAM
KKK K KKk K

LDR ro, =0x55aaaa55
LDR ril1, =0xc0000000
STR ro, [rl1, #0]

LDR ril, [rl1, #0]

cwP ro, ri

BNE SDRAM_ERROR

LDR ril, =Oxclfffffc
STR ro, [rl1, #0]
STR ro, [rl1, #0]

LDR ril, [rl1, #0]

awP ro, ri

BNE SDRAM_ERROR

LDR ril1, =0xc4000000
STR ro, [rll, #0]
STR ro, [rl1, #0]

LDR ril, [rl1, #0]

cwP ro, ri

BNE SDRAM_ERROR

LDR rll, =Oxcb5fffffc
STR ro, [rll1, #0]
STR ro, [rl1, #0]

LDR ril, [rl1, #0]

cwP ro, ri

BNE SDRAM_ERROR

PARHS 3.4.3
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3.5 RO4NMEL

I EIR AT R Ak o B4 o B 10 R R 1 S B S el A o 2Ok Ut 3 1
faf o T Y%k USB 45482 1 W) 75 2 5 24 R R S A AR 1 SEE TR

EP9315 (1) LI B £ 4115 B 5% (EP93xx_Users Guide UM1.pdf) % 14 i,

XHEEIR— B R RS E . 8 OIS 5t ANER AR~ 2E (1) 14.7456MHz 15
SHBE A ((EP93xx_Users Guide UML.pdf) %5 5 %5), AL T KISKEf#:

0x80930004 ‘ it 29‘
147456MHz /—. UART CLK
K 3.1

R Y 25 A7 7% 080930004 (1155 29 7, WAFR N UARTBAUD (s y=HD A7,

(EP93xx_Users Guide UM1.pdf) 2 142 1i:
UARTBAUD:
This bit controls the clock input to the UARTs. When cleared, the UARTS are driven
by the 14.7456MHz clock divided by 2 (7.3728MHZz). This gives a maximum baud
rate of 230K bps. When set, the UARTS are driven by the 14.7456MHz clock directly,
giving an increased maxi mum baud rate of 460K bps. This bit is0 on reset.

MR B AE, A OB, 5 i8Rk 14.7456MHz [f—2-: 7.3728MHz.
2%k LI, BB R 14.7456MHz (A3 550 REEAT G, A A% E A 0.
DRI/ W B R T RE 38 2 AT, FRAT TR RTE LA B B Ol o 1T HAB AT — mi 22 T RIS A2
ARM Linux WiZE3hE, BRUGZAA 1, BT DAFRAIERIA A I st B M B8 1, 0
ARM Linux %3S I RE 5 a2 A

ARM Linux PYRZER VK B R R E R 57600, LS A EP9315 [ b2 i 4 A
(R B 0%l 14.7456MHz, P45 R B0k 57600 I 7 AR AR 2 o (KIS B %

(EP93xx_Users Guide UM1.pdf) 5 534 i), KIFATERIIAL I HOE R R Bl 57600
(8T E s, — i A, ToARHALD .
B YRS I
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Setup UART1

rhkkkkkkkhkkkkkkkkkhkhkkhkhkhhkkhkhkhkhkkhkkkkkikkk*k
1

. BEE UART [FIH B

KRR XK XA H AR
LDR r0, =0x80930004

LDR r1, =0x20000000

LDR r2, [r0, #0]

ORR rl, rl, r2

STR rl, [r0, #0]

LDR r0, =0x80930000

MOV rl, #0xaa

STR rl, [r0, #0xcO]

MOV ri, #0x40000

STR rl, [r0, #0x80] ; UART1 baud rate clock is active.

rhkkhkkkkkkhkkhkkkkkkkkkhkkhkhkhhkkhkhkhkhkkhkkkkhkkk*k
1

. WAk UART1

rhkkhkkkkkhkhkkhkkkkkkkkhkhkhkhkhhkkhkikhkhkikkkhkkhkkk*k
1

LDR r12, =0x808c0000

MOV rl, #0

STR rl, [r12, #4] ; UART1 Receive Status Register

STR rl, [r12, #0xc] ; Line Control Register - Middle Byte

MOV rl, #0x2e

STR rl, [r12, #0x10] ; Line Control Register - Low Byte

MOV rl, #0x60

STR rl, [r12, #8] ; Line Control Register - High Byte

MOV rl, #3

STR rl, [r12, #0x100] ; UART1 Modem Control Register

MOV rl, #1

STR rl, [r12, #0x14] ; UART1 Control Register
SetBaud

LDR r3, =0x808c0000

rhkkkkkkhkkkkkhkkhkkkkkhkkkkhkkkkhkhkkhkikhkhkkkk%x
1

; Set Baud 57600

rhkkkkkkhkkkkkhkkhkkkkkhkkkkhkkkkhkhkhkhkikhkhkkkk%x
1

MOV rl, #15
STR rl, [r3, #0x10]
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rhkkhkkkkkkhkkhkkkkkkkkkhkkhkhkhhkkhkhkhkhkhkkkhkkhkkkkhkkkk*k
1

; Clear the upper baud divisor register

rhkkkkkkkhkkkkkhkkkkkkkhkkkkhkkhkhkhhkhkhkhkhkhkhkkkhkhkikkkx*k
1

MOV rl, #0
STR rl, [r3, #0xc]

rhkkkkkkkhkkkkhkhkkkkkkkhkkkkhkkhkhkhhkhkhkhkhkhkkkhkhkikkkx*k
1

; Set the data length to 8 bits per character
; and enable the FIFO. Set the baud rate divider.
: Set the mode to N-8-1

rhkkkkkkkhkkkkkhkkkkkkkhkkkkhkkhkhkhhkhkhkhkhkhkkkhkhkikkk*k
1

MOV rl, #0x70
STR rl, [r3, #0x8]
Wi

; End of Setup UART1
Wi

P 3.5.1

ORISR, BAT AT LU 75 8, FoRih D e BUESR TAF T . Nl
RIS FRF TR 2

rhkkkkkhkkhkhkkhkkkhkkhkhkhkhkhkhkkhkhkhkkhkhkkkhkhkkhkAhkhkkrkhkkkhkkkhkkhkhk k%
1

: Subroutine: SendChar
: Sends a character to UART1.
: The character is stored in rO.

rhkkkkkhkkhkhkkhkkkhkkhkhkhkhkhkhkkhkkhkhkhkhkkkhkhkkhkkhkhkkhkhkkkhkhkkhkkhkhk k%
1

SendChar

ERE S S S I O S S S S O S S S O O S
1

; Wait until the FIFO is enpty.

ERE S S S S S b I
1

MOV r3, #0x80
Send_wai t

LDR r2, [rl, #0x18]

TST r2, r3

BEQ Send_wai t

ERE S S O S S b I S S S S
1

: Wite the character to UARTL.

ERE S S S S S S S S S
1

STR  r0, [rl, #0]

LDR rl, =0x808c0000 ; base address of the UART 1 regi sters.

28



E R S S S O S S Sk R S

Return to the caller.

kkhkhkkkkhkhkhkhkhkkkhkkhkhkrhkkkhkkkhkikhkhkhkkikhkh*k

MoV pc, Ir

s rrrrr
End of Subrouti ne:

;  SendChar

s rrrr

P 3.5.2

3.6 EH#MIEL NG

HRXH, FAIHEELEEEE 11, SR ETTHERR I I, FESERtE o 1
A& ARM Linux WAZ A BB BB A AE . AT DL LR ESIa i “ i g
Ky AR TEREEE I ARy o R TREFIIBEEANISAT A5 208 L2 2 B/ 4. 1
HIECAA R TAEA] LED, &) DUt 747 e, A PR B R ulE R 1o
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F4E REMBL

4.1 BI2FEHEEE] SDRAM FhK3EFT

JUT-FT A 1Y) BootLoader #l 4 4t)i 2l I I R 20 AR 47«

I SR RAIFE S 3 3 BT AR IR aa 1k 350 0 56 4 L G 5 18 RSl
(HA C mwnéﬁi%%ﬁﬁzﬁi—%%&iu ARM CPU FFRUZ TR ), FHETE
“FLASH 217" 5¢

I T3 % G 1 “?Xﬁ%ﬂﬁﬁ%”, AW TR A BT O, IF5
A AT E o IXER7FATLAH] C i aﬂ%bkf)u, 117 HACHSIE % 2 /2 SDRAM 1
KBTI

T3 B S BB T 5 A PRA ) i
I 7 “FLASH igfr” Eﬁﬁf?%h FLASH &z (#% 01 %] SDRAM
SEPRE

I RSBk 5] SDRAM 2817,

BRIV, IG5 S s X ARUIs T 5e e G, T2k C S s I
S RILFE 1 E] SDRAM H12:, AR5k £ SDRAM H 34T C il & 4 S (I 43 P 75

FAIHE CodeWarrior Hgit—AN THE: “startup”, @A S

startup.s G gwiG S FEF) M startup_main.c (CiESEF). W FEFR:

(i Netrowerks CodeWarrior — [startup. =]
Eile Edit V¥iew Search Froject Debug Tools Windew Help - | B
2 — 5 3 - (R b E
| R=R B BEBEHRERRE
=l bh-{-M- v @' - Path: |... \startup. <y
startup.mcp ] a
| # Debus -l AREA  startup, CODE, READON]-|
. ENTRY b
Files= ]Linl': Drder] Targets]
Setup_920T
¥ File Coc 36363636 363636 363636 363636 36 363636 363636 3636 36363636336
Bl startup. = ; Make sure the processor is
ﬂ Etartup main . .:****************************i
- i Moy r0, #0=xd3
MSE cpsr_cf. =0

363636 36 36 36 36336 36 36 36 333636 36 36 36 36 33 33636 36 MM

;. Malke sure caches are off anc
5 36 36 3 3 IE IE I 33 I I I IE IE I I IE I I IEIEIE I IEIEIE I

Moy 0. #*0
HCE pls, 0=x0, 0. 1. c0.
MCE plS, O=x0, 0, =7, o7,
HCE pls, 0=x0, 0. =8, c7.
—— HOP
2 files HOE e
5 Bl wise i ceie|lel | v

K 4.1

30



THEMREESER 2 SN E, ZRBERBEFZEMN FLASH T

(0x60000000) .

Ak, X HIEENE “RW Base” B A: OxC0000000, W1 R &l JFn:

im Debug Settings

ETarget Settingz Panels

[ EealView Linker

— Target
Target Settings

.....

> File Mappings

f Seurce Tress
RealView Target
— Language Settings
i RealView Asze. ..

.....

.....

Fy

(" Scattered
Secatter
Zxmbol

Zrmbol editing

Dutput ll:lptinns ] Layout ] Listings ] Diagnostics ] Extras ]

i hecess Faths Linktype Simple image
‘. Build Fxtras (" Partia R0 Faze E¥ Faze [~ Ropi [ Relacatabl
i Buntime Settings * Simple |0x60000000  ||0:c0000000 | [ Rwpi

[~ Split Imag

Choose. .|

Choose. .|

Chaoze. ..

RealView Comp. ..
—. Linker
(T2 1View Linker

I
|
I
I

ddd

Chaoze. ..

Feedback file

2]

Equiwvalent Command Line
armlink ——ro_base=0xB0000000 ——rw_base=0:CO000000 --

first=startup. o

Real¥iew FromELF
- _E ditor

----- Cuztom Kepwords
— Debugger

dnalyrer Conm. . . v|

.....

Taptory Setting: Rewert Import Fanel. .. I Export Pamel. .. I

0K | Cancel | Apply I

K 4.2

TR TR UG AT, FRAT TV AT 3 5 RW Base” (115 & 1) i . RW Base” % 7<“ Read/Write
Base Address”, ] LAIfiE . 3K LA 52 1 — B N A7 A2 T R AT UORME LR i AT il R b i FH 21
P B0HE g My f AR i, s 2 —Hegg A7 . RATK % bk 3 & 2] SDRAM [ JF 3k 4>
(0xC0000000). M AER M AA kL FEh, SDRAM il #s il G il R ¥ B ek, FrLligE
—HRNAE TR AT T M4 LR R . DR TP E R SA A AR AR A A1 J2 4 FLASH HhizfT,
e H AN A2 2% 1R 5500 45 A6 R0 K o 1) v TR) AR i, IR AEARAD 70 32 47 1 B rh ol AN 75 248
SDRAM 14 2847«

MRS R, BT IRAFWIAR AT, gl 5 A 2 A 1 5t 45 d R K 11 ) AR
XGRS ET LA ] SDRAM SRAE N EA7AE I T .

ICYFE T startup.s 7P 252 28 3 S IR RIUG AL 4y - 1T startup_main.c (1)
P2l 2 B AT 15 B2 4E SDRAM HIEAT I35 o

KIRBA AT BRG] 1 A2 CRFP I D — N AR, RoRBFO&rt:
SDRAM HIEREAT T o FARAIS LT
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[| SCfF4: startup_main.c

#defi ne UART1_PORT 0x808c0000  // UARTL $¥i35 /78
#def i ne UART1_FLAG 0x808c0018  // UARTL hp&&frad

I =
voi d Send_char (unsi gned char);
voi d Send_string(unsigned char*);

/***********

* R

************/

voi d startup_mai n(voi d)

{
Send_string("l'mrunning in SDRAM now! \n\r");

}

/************************

*  pR¥UE X Send_char
* [n) UARTL KIE—FEAF

*************************/

voi d Send_char (unsi gned char ch)

{
/1 waiting for FIFO enpty
whi I e((*(unsi gned char*) UART1_FLAG & 0x80) == 0);
/] then send data to uart port
*(unsi gned char*) UART1_PORT = ch
}

/**************************

*  R¥uE X Send_String
* i UARTL K577
***************************/

voi d Send_string(unsigned char *str)

{
while(*str = 0)
Send_char (*str++);

}

/] End of File: startup_nain.c

P 4.1.1
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A TAEXBACHRENS/E SDRAM  HIaAT, BATTEERZ 7 g P12 I 2B K — HEIAR
4\ FLASH #% I %] SDRAM . IX 7 ZEAEI G A2y h a8 0 T i iz B AXhs -

rhkkkkkhkkhkhkkkAhkhkErkhkkkhkhkkhkk Kk
1

; Copy code to SDRAM

rhkkkkkhkkhkhkkkkhkhkErkhkkkhkhkkhkk Kk
1

Copy_t o_sdram

MOV re, #1012 B LA K
LDR ri, =0xC0002000 . Bk
ADR r3, Call _CFunction ; ¥l

Copy_| oop

rhkkkkhkkkkkhkkhkhkhkkkhkkAhkhkkhkkkhkkhkkhkk Kk
1

; Read 4 bytes from FLASH

rhkkkkhkkkkkhkkhkhkhkkkhkkAhkhkhkhkkkkhkkhkk Kk
1

LDR ro, [r3]
ADD r3, r3, #4

rhkkkkhkkkkkhkkhkhkhkhkkkhkkhkhkhkhkhkkkkhkkhkAhkhkk ok
1

; Wite 4 bytes to SDRAM

rhkkkkhkkkkkhkkhkhkhkhkkkhkkkhkhkhkhkhkkkhkkhkAhkhkkk
1

STR ro, [r1]
ADD ri, rl, #4

CEE R S S S S S b S S S O S S O
1

; Decrenment the count of 4 bytes

rhkkkkhkkkhkkhkkhkhkhkhkkkhkkhkAhkhkhkhkkkhkAhkhkhkhkkhkkkhkk Kk
1

SUBS re, r6, #4
BNE Copy_1I oop
s rrrrrrr
; End of Copy_to_sdram
s rrrrrr

rhkkkkkhkkhkkkkkhkkkhkhkkkkkh Kk
1

; go to SDRAM

RS S0 I S b I I b I b I O I
LDR r13, =O0xCO003FFC  ; BHEARSEE A 16K 75kt
LDR r5, =0xC0002000
MoV pc, r5

PACH 4.1.2
X BARAGAR T B, 5K F e K FLASH Hr 4R, $ D12 4h kit 5 0xC0002000
ff) SDRAM 1, #RJG1E pe, Bk 5] SDRAM rh2iaqT. (H R ACHY AKFE 1% T o < W 2
—ANGRER (EEE U RS MIME R L BB B RiIFTBUE R “startup.bin”
SCAFBIRAN o PRA XA 3B SO & PR 4Lk 1) (startup.o + starup_main.o. A4
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LA TR I g AP [ 5 ), startup.o IS BERAN & R AR . T 3RATME L C RPN, il
U starup_main.o X e R AEARL T, BT LAFRAT TR T A B R ST IR, X
FEA P2 B 1 LS DA AN SE 3 ) 8 (ELARIX Rl o 2 48 DU T — 260 Rk £t
HIXFEA S CREFIIEAT, PrUlFikse 7 “ T,

A TBATHEACS$E UL 2] SDRAM 3k, 12 J87E T 0xC0002000 Ak, X KA FRAT 1K
RS —LARM Linux W% ESIFTRE R SEBAE SDRAM KIFFk#R4>, I ELRT T th i,
BATH SDRAM KT R E R T BFIETHN RE -

6 IR FPINEE 747, 4 T JFah#E DU hik: Call_CFunction, B4t Call_CFunction
JEAEME L A& W 2 LA a3 Hr T DL H, szt Call_CFunction JECZEMB LA AT DL ({HZE4E
startup.s Wi, e X3 C FFh ), Cal_CFunction R T — 3, whZBkE# C &
B 2A84T . AT AR R T et /b, A3 Call_CFunction iUERR /7 15, Kk
¥ “END” Z i, HARMRISUT:

PRESERVES

| MPORT startup_main
rhkkkkkhkkhkkkkhkkhkkhkhkkhkk Kk
;BRI C sy

rhkkkkkhkkhkkkkkhkkkhkhkkk
1

Call _CFunction

BL startup_main
END
s rrrrrrrrrrrry
; End of startup.s
s rrrrrrrrrrrry
PG 4.1.3

W T A%, HSzd B ek iR R R R R X S RS RS R AE FLASH
HIEATHI, BRRASRZE SDRAM HIEST .
FRE— FAHZ TR “RealView Linker” [ & -



im Debug Settings

HTarget Settings Fanels IBReal‘.l’iew Linker

=T Target s
- Target Settings
- Aeccess FPaths

Flace at beginning of image

COutput ] Options Layout lListings ] Diagnostics ] Extras ]

-~ Build Extras Object/Symbol Section
- Buntime Settings Istartup_ o ]|
- File Mappings
-« Gource Trees -Place at end of image
o Rmakii e Tafrget ObjectSymbol Section
—- Langunage Settings
- RealView Asze. .. I
- RealWiew Comp. .. !
—.. Linlker
e alView Linker Equiwalent Command Line
« Real¥Wiew FromELF armlink ——first=startup. o
= Editor
Lo Cusztom Keywords
— Debugger
> Analyzer Conm. . . v|
Tactory Setting:‘ Rewert Import Fanel. .. | Export FPanel. .. |
0K | Cancel | Apply |
K 4.3

XA BEE R TR TR R, RCRBEFFHM 2 AL C BT,

4.2 WEARIRICYIR

IAEFF AR — T AERS 3 T/ 4dil (), BootLoader ZEAH I T.AF:

1. Setup and initialise the RAM.

2. Initialise one serial port.
3. Detect the machine type.

5. Call the kernel image.

aate—A e K

BEE MR RAM

R T (BT CZ S A TF R A7 )
4. Setup the kernel tagged list. W EH NZAR LY R

A ORsD AZER

RS H T D58 BRI 7y o BUAEBRA 4 — T “ ARARICAIR” (kernel tagged

list).

FATIE N ARM Linux [1°E 5 W93k 1) SCARYF L«
http://www.ar m.linux.org.uk/devel oper/booting.php

BEIHH BT “kernd tagged list” 5 S0l R

35



http://www.arm.linux.org.uk/developer/booting.php

4. Setup the kerndl tagged list
Existing boot loaders: OPTIONAL, HIGHLY RECOMMENDED
New boot |oaders: MANDATORY

The boot loader must create and initialise the kernel tagged list. A valid tagged list starts
with ATAG_CORE and ends with ATAG_NONE. The ATAG_CORE tag may or may not be
empty. An empty ATAG_CORE tag has the size field set to '2° (0x00000002). The
ATAG_NONE must set the sizefield to zero.

Any number of tags can be placed in the list. It is undefined whether a repeated tag
appends to the information carried by the previous tag, or whether it replaces the information
inits entirety; some tags behave as the former, others the latter.

The boot loader must pass at a minimum the size and location of the system memory, and

root filesystem location. Therefore, the minimum tagged list should ook:

ATAG_MEM

+
|
+ |
| | increasing address
+ |
ATAG NONE | |
+ + v
The tagged list should be stored in system RAM.
The tagged list must be placed in a region of memory where neither the kernel
decompressor nor initrd 'bootp’ program will overwrite it. The recommended placement isin
the first 16KiB of RAM.

Hrp R E N JEUL: BootLoader /b ZE M ARM Linux W% 42 ft = TAG:
ATAG_CORE, ATAG_MEM F1 ATAG_NONE; fif H'EAMTLIHAE R4 RAM (SDRAM) H1;
J£HAE ARM Linux WA SRR, "EATTANBERE 7 05 s 2 UCK e AT T8 R WA I T 16K
AR

P8 “AEARIeFIR”, B2 BootL oader #HE4 ARM Linux WZKIRGEEHER . it
& BootLoader ATCAERI, T7E ARM Linux PR JE S A2 A0S (045 8 o Jrp 8 5.

I ATAG_MEM, RAWAAEE: WAERIR/N, Pyl R NAEAESL, iz

R HEAS S B A ) B HBE R/ o
I ATAG_INITRD, RAMDISK: ARM Linux [fIHRE SCHF R G E AT IO G BE b
RN

I ATAG CMDLINE, #r4472%: ARM Linux %5 SN By B e 2175 5.

Britz AbE A R 2 ik s B, (H R ZERe ERde ft L FLA&FE, ARM Linux
Wz T LUES 30T .

HR “WZAMLHIER” (kernel tagged list) EATHIMA4H, 5 H ARM Linux PYRZ¥EAL
M 1 “Documentation” Hx R “arm” 1 H S0 . AEFRAE I N AZ IiRAS
kernel /| i nux-2.6.20. 4/ Docurnent ati on/ arm

M C W85 RSCHXLE(E B, wURWIa i —2e i g5, FH e s mwrEm
TR b, AR5 BCE P S M B R S

AR “HFRCTIR” B g oeise X, 1HAE ARM Linux PAZIEACRS R R Y8
. kernel /1inux-2.6.20.4/include/ asm arni setup. h
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VAT A D I8 JUUR SCRESEACAS 7, PR IXSEHR S IEAE R A iz AT i, &l T
KB AR RENREATTRES  “HABER” M LT HREHKUBOR, A E A2

ARG, IRANRIRIE I SOMHEIX LS Js R SOR AEARRS 7
JEREHR FIX LAl 444

struct tag {
struct tag_header hdr;
uni on {
struct tag_core core;
struct tag_nenB2 memn
struct tag_vi deot ext vi deot ext ;
struct tag_randi sk ramdi sk;
struct tag_initrd initrd;
struct tag_serialnr serial nr;
struct tag_revision revision;
struct tag_videolfb vi deol fb
struct tag_cndline cmdl i ne;
/*
* Acorn specific
*/
struct tag_acorn acorn;
/*
* DC21285 specific
*/
struct tag_nencl k nencl k;
Py
e
JEAAY 4.2.1
struct tag_header {
_u32 size;
__u32 tag;
e
LA 4.2.2

/[* it is allowed to have multiple ATAG MEM nodes */
struct tag_nmenB2 {

_u32 size;

__u32 start; /* physical start address */

}s

PARHS 4.2.3

37



struct tag_initrd {

_u32 start; /* physical start
_u32 size; [/* size of conpressed randi sk i mage i n bytes */

address */

i

Y 4.2.4
struct tag_cndline {

char cndline[1]; /* this is the m ninumsize */

i

A 4.25
#defi ne ATAG_CORE 0x54410001
#defi ne ATAG_MEM 0x54410002
#defi ne ATAG_| NI TRD2 0x54420005
#defi ne ATAG_CMDLI NE 0x54410009

A 4.2.6

LLERESAS “fi B8 EdEaii.
N HRAE — NG A R ) R A A

#def i ne BOOT _PARANS

(0xc0000100)

static struct tag *parans;

static void setup_start_tag(void)

{

parans = (struct tag *)BOOT_PARAMS;

par ans- >hdr.tag = ATAG_CORE;
par ans- >hdr.size = tag_si ze(tag_core);

par ans->u. core. f| ags

:O,

par ans- >u. cor e. pagesi ze = 0;
par ans- >u. cor e. root dev = O;

parans = tag_next (params);

AN 4.2.7

AN L7 0 2iUE ATAG_CORE. LIRSS 7 47 ¥ Fa%l params F5 3] SDRAM

38




Hihl: 0xC0000100 4b, X B2 “ WiZbric#I3R” FIBA RGP HEHbE, ARM Linux A% JE

B 2 B FR B “ WAL AR . 5 917 #brid ATG_CORE % #| SDRAM 1, it

T AR B 5 10 4 A BRI/, SR )5S N\ SDRAM .
TG R NE % tag_size (O K5EHKIM:

#define tag_size(type) \
((sizeof (struct tag_header) + sizeof(struct type)) >> 2)

YIS 4. 2.8
T BT R, SERIE BIRIR/NRAL TS, RETHAH 2 61 (FRUL4), £
B LL 4 EAON ARG B KN o 84S A2 LR B AR R 22 (11
WE? FAEH— N, KIERT tag_cmdline, & 15 BB 45 R Rl i 1 B 28 70 4
“_u32”, HELL 4 FATVRRALR, TS IR ARSI L. B AR E — P iRE
t ag_cmdl i ne W2 W] R AL H XA ] 11

static voi d setup_commandl i ne_tag(char *commandl i ne)
{
char *p;
/* eat |eading white space */
I EWSEL AT
for(p = conmmandline; *p =="' "'; p++);
/* skip non-existent command |ines so the kernel will still
* use its default command |ine.
*/
I anREASE, wiklEl, AATH REBINNSH
if(*p == "'\0")
return;
par ans- >hdr.tag = ATAG _CMDLI NE;
parans- >hdr. si ze = (sizeof (struct tag_header) + strlen(p) + 1 + 4) >> 2;
st rcpy(parans->u. cndli ne.cndl i ne, p);
parans = tag_next (parans);
}

JACHS 4.2.9
ARSI 5B 16 47k S 45 B Ek ATAG OMDLINE 19 K/, B8 T o6 %
strien(), XANBRECLECTR, REERFRIKE (BT HREM “0” 240, REh 1,
AR PRJEN “0” AR, i 4, BJEHRLL 4. HOUXRHER T e S LA
SR, ARZPAMT “mm 47 XA EAE, B DRI HERBR AN 0, 5 i B
ABNMEE 2 KT TR RN . GX B AT DL R “ 3=l 8e)
WAVEEREN, ARG W AT SN -
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char commandl i ne[] ="r oot =/ dev/ram consol e=tt yAM';

U 4.2.10

FRE— N 20 1T19%5 2 L tag_next () :

#define tag_next (t) \
((struct tag *)((__u32 *)(t) + (t)->hdr.size))

A 4.2.11

XA LAFEA# A . params = params + params- >hdr . si ze, @i iRAH Bkt A Bk,

TR EIEAR L 510, RPN AE . SRR A 4k 3 153

N4 ATAG_MEM (RAENAFSHD MIE . 1 U-Boot Al RedBoot 5 FH A%/ 7 11,
H TS R LA AR I A ) RGENAE, ARG TR EAH N S8 A THE S AN RAR M A7
BB SO0 R, ST LA “fir— R (CLSZERE PRI an A It Ao ] fe i A7), B

BEE RN RS

static void setup_nenory_tags(void)

{
/] The first MEM bl ock

parans- >hdr.tag = ATAG MEM
par ans->hdr. si ze = tag_si ze(tag_nenB2) ;

paranms->u. mem start = 0xC0000000;

paranms = tag_next (parans);
[/ The second MEM bl ock
parans- >hdr.tag = ATAG MEM

par ans->hdr. si ze = tag_si ze(tag_nenB2) ;

par anms->u. mem start = 0xC4000000;

parans = tag_next (params);

par anms->u. mem si ze = 0x02000000; // 32M Bytes

par anms->u. mem si ze = 0x02000000; // 32M Bytes

P 4.2.12
FEAETRCE NS BVt 2 ATAG_INITRD:
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#defi ne RAMDI SK_RAM BASE (0xCO0A00000)

#defi ne | Nl TRD_LEN (0x00400000)

static void setup_initrd_tag(void)

{
/1 an ATAG I NI TRD node tells the kernel where the conpressed
/1 randi sk can be found. ATAG RDI MGis a better name, actually.
/1
parans- >hdr.tag = ATAG_ | Nl TRD2;
par ans- >hdr.size = tag_size(tag_initrd);
parans->u.initrd.start = RAVDI SK_RAM BASE
parans->u.initrd.size = | NNTRD_LEN
parans = tag_next (params);

}

A 4.2.13
2R ARM Linux W%, RAMDISK J7E T WA At . FeAT 14 RAMDISK
JBCLE N A7) B Rtk % OXCOA00000 (10M “F7154b) [k 7, RAMDISK (5 HIIF A7 25 (0] 4 4M
T S RAMDISK JECZERR B A R RS, (H2 259 5% RAMDISK 1K/, Bl
T AT R TE ) GERTD o X FLERATTHE RAMDISK J7E N A7 10M 54k, KA
AM AT, TIX—HN AR/ 16M £, BT LABAT R
A E ATAG_NONE, 7R “WiztriddIR” 2k A1k 7.

static void setup_end_tag(voi d)
{
par ans- >hdr.tag = ATAG_NONE;
par ans- >hdr. si ze = 0;
}

WA 4.2.14
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4.3 tn# zImage (PIR%EE18) F0 RAMDISK

— i, zimage Al RAMDISK J&7E Linux 355, WA Wamea 2. Joii—
FERMIF IR
WindowsXP SP3 + VMware Wor kstation7.0 + Ubuntu8.10
EDB9315A (1] ARM Linux JF &I ETE 2% http://arm.cirrus.com/
R, 75 VMware Workstation7.0 + Ubuntu8.10 #3885 R, 415 B 5848 X g i3
55, %P ARM Linux HEATHMPBERCDN G, A RESeE T 5 3l Ubuntu8.10 NGVt N R 48
GOk TR TR, B X se G, AT N — 44
sudo chmod 777 /tmp
we FOE i tmp H &P . (VMware 1) vmtools /77 T 1R 2 B ZEFE P AE tmp H X F,
1M A8 S By o] BeAdH FRAE 2T tmp B SR JE M, 1 T F A B vmtool's T6vZ: 1IE A% 1D

4.3.1 ¥ zImage #1 RAMDISK T %] FLASH mn

— i A 1Y) BootLoader #4582 11K zimage Il RAMDISK NEEINAF, AR5
FEPAE SN FLASH H1 o SXFEAHOR BRUA X AN SO, T E R EOR BRI ) (FRAN S T
—F, EDB9315A 1] RAMDISK iR O NEEINAE, JAFERh 57600 I, KR 2
15 73 e A ).

M EFAE ] J-Flash ARM, it JTAG 4% 13K R %% zImage 1 RAMDISK .
WA — AN, XA SO R FLASH A4 7 A Gd@le 2 FeATTn) A%
— N RedBoot J& /& A -

RedBoot> fislist

Name FLASH addr Mem addr Length Entry point
RedBoot 0x60000000 0x60000000 0x00040000 0x00000000
Ramdisk 0x60040000 0x01000000 0x00BOOOOO (0x01000000
zlmage 0x60B40000 0x00080000 0x00200000 (0x00080000
FIS directory O0x60FE0000 Ox60FEO000 0x0001F000 (0x00000000
RedBoot config ~ Ox60FFFO00 0x60FFF000 0x00001000 0x00000000

Kl 4.4

7 RedBoot & & FLASH EHH#, AILAE 2] RAMDISK Ji{t: 0x60040000 4t, 1
2 0x00BO000O (1IM F745) GXANICAHR K,  FRA:H B g DRI 234 TR 43, AR
RAMDISK K/NAE] AM), 2 5 BHAEAFI zimage, K25 0x00200000 (2M 711D

DRI 3 S BRI 1 g B4 B IX P AN ST R, B E AT 14 FLASH T i B 4k
HHEFTT A R FReIm RS I IPIAN SCIE 2 U B RA “bin”, s Ak JFlash
ARM T TR LA W ST R4

zlmage.bin 1.77 MBytes

ramdisk.gz.bin 3.35 MBytes

DLk MR 0 41 5 AR IBOT 20 R . %% ramdisk.gz.bin J87E FLASH (43R da bk
0x60040000 4t , 7 F 5 1A] 2 4M 774+ %% zlmage.bin JiC7ZE FLASH [ B 4 3l 0x60440000
Ab CEFEAE ramdisk.gz.bin /72750, A AR 2M 5
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SRIGIE4T FFlash ARM HEAT 1

Project settings

General ] Targzet Interface | CFU Flash lPr-:nducti-:-n]

[aehiB ] kI _J I Remoyve ]
[ Use cuztom BAMCode | _]
Base Addr |B0000000 Organization |16 «| Bitsx {1 | Chipls]

[ Automatically detect flash memony A e S e ]

b arfachures ]Intel ¥ Check manufacturer flash |d

Chip ]28F1 2017 [V Check product flazh Id
Size 16384 KB Sectors i 128 Buzwidth | 16 Id I 30012
¢ Start/End sector " Individual sectars
Stat Addr [Sectorf2): 0x40000 | | [ Sector(0} 0x0 - 0x1FFFF A
. B Sector[1]: 020000 - 043FFFF —
End Addr |Sectorf33) 0:43FFFF | | |1 oo oioiiop nednonn - 0usrrer
Selected ranges: Sector[3]; OxB0000 - 0«7FFFF
32 Sectors, 1 Range: Sector[4]; 0x80000 - 0«5FFFF
(=40000 - Ox43FFFF Sector[5]: Ox&0000 - OxBFFFF
Sector[5]; 0=CO000 - 0xDFFFF -
o N P T s O PO i e [ I mn.rerrr — -
T mE | ERe |

Kl 4.5
A FLASH 1) 16M 45500 T 128 4 Sector (B, gmfi &£4% Sector Ay 4
BEATHRAER) . B4 Sector K/NA 128K “#47. 11 JHash ARM H1 1% & RAMDISK T2 f7 HI )
Sectors, 1 FE TR, RIS AbhE, Sk T 32 4 Sector, 1E4FSE AM FA
W SE UG AT A A S ramdisk.gz.bin, AR5 FALSH Hr 13X 28 Sectors #E4T #2Fx Fl 4k
T,
X} zImage.bin 2 2 19 BT AR e B L R
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Project settings

General ] Targzet Interface | CFU Flash ]Pr-:nducti-:-nl

[ kB A ] kI _] I ]
[ Use cuztom BAMCode | _]
Baze Addr JEDDEIEIEIEIEI Organization |16 vi Bitz = |‘I '1 Chiplz]

[ Automatically detect flash memony A e S e ]

b arfachures ]Intel ¥ Check manufacturer flash |d

Chip ]28F1 2017 [V Check product flazh Id
Size 16384 KB Sectars I 128 Buswidth l 16 Id ] 290018
% Start/End zector " Individual sectars
Start Addr [Sectorf34) 0:440000 = || [E Sector(O} 0x0 - 0x1FFFF -
. B Sector[1]: 020000 - 043FFFF —
End &ddr | Sector43): D«63FFFF + | B Sctor{2] D+40000 - GHSFFFF
Selected ranges: B Sector[3]: 060000 - 0x7FFFF
1E Sectors, 1 Range: E Sector[4]: 0=50000 - 0x3FFFF
(440000 - OxE3FFFF B Sector[5]: 0x40000 - 0=BFFFF
E Sector[B]: 0=C0000 - 0DFFFF -
i N P T s O PO i e [ I mn.rerrr -—
W BE | ERW

K 4.6
KT FFashARM I & BEIESF H 2 HHTI A4 . I-Flash ARM 11 N E0E R R,
SEAT] UAEHATHEE AR P~ IE  FLASH 19685 T HAFH .




4.3.2 1% zImage #0 RAMDISK ZE X SDRAM FR

RUHTTH OIS EA 5, BATTIAE X ZEHE zImage Al RAMDISK M FLASH H45i ok, i
FINAE 2o RATIAL CEHTE TIXA SR FLASH TR IAL BRI/, BLE TR B AIE )
Ao, NAZEIX PSS B INEE (Load) FNPWAFH AT Ay 222 &G — Favi AL
i 4.2.13, winl LAIEZER RAMDISK hngk 242tk > . OxCOA00000 #k. JI4 zimage
We.? JLSE %S (zZimage) & BRIARI M AE gk ¥y, /2. OxC0008000. Ffilafiit:
zlmage N2 B H 25 o 48R, AR n] LK zimage I8 8 & i 77, LA B S RAMDISK
MR LT o KT SDRAM X BUR AR L, X BT, e A Wb
P AR P 4 .

4.4 mRE—Hk!

5T B TAE Bk 3 zZimage,  J 3 ARM Linux W% .

#define KERNEL_RAM_BASE (0xC0008000)
void (*theKernel)(int zero,int arch,int param) = (void (*)(int, int,int)) KERNEL_RAM_BASE;

PACH 4.4.1
XK E T R EEREN, IR 4EEHEIR KERNEL_RAM_BASE, /& ARM Linux
AEWAT T HhE GEAZBE—ANREO . 5 AERE LR R 50 75 20K CPU 4 il
BAE 4 ARM Linux

#defi ne ARCH NUMBER 772

t heKernel (0, ARCH NUMBER, BOOT_PARAMS);

PACHY 4.4.2
TR R 2 R BUAL L S H) T e EEVAEOLY, Cgmitds F %7 /s ROMLIES 4L 1,
RLEiHSH 2, R2ALIHSH 3. XIFLHLT “ARM Linux Kernel Boot Requirements”
R sk . (LS 3 N5 BOOT _PARAMS JEANZ A0, ek A nakas F e
(B RARE A N AZ I 5 5, XUt ARM Linux A% 7E S Bhist 23 2648 FHERA S 5,
&1 BOOT_PARAMS 5 — N RAEANME, Hmiit: RAM_BASE+0x100. R A 4EIAS
BOCR, WA S 2R e SEER AL 7 LA HRAE BP0
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