27t HLeis Set 2

TECHNICAL FEATURE > > > >

2HICI= OSe| ofshet S8

MMU®} JHAl &3

Xt SoiM= REZCEQ| LIHX| 221t Z
MMUZt HA| 2 BES Zdsl 27|12 iRt

MoI/nfsl | HE ST (www.stii.ce.kr)

minucy@hanmail.net

AT E o7 F2sl= @A MMU(Memory
Management Unit)2} 7)Al(cache)”} 1= 7152 543}
ot FHAlE AlLE O AeS =o17] Slsl ARS8l sh=go]
ArjolH | 7MdFAE TeEdhs MMUE o8] ZEA|A 7o
Fagods Eod HorN 4T IME v 9T 3ith
07| A= MMU®Q] 545 =6 olsfistal 7Ha7t 2¢
= Yu|E A7) B2 5AL

HA head.S #d9| W& HuE7|Z 3} head.S #t
Ao W8-2 ot Ak

head.S

.equ TIRQ32MOD, 0x12
.equ SVC32MOD, 0x13
.equ SYS32MOD, Ox1f
.equ NOINT, OxcO

.globl _start

90

IS cuteOS2| AlRF 22 2hdsl 2UCE O 7|AIM=

_start:

bl mmusetup

stack_setup:
mov r0,#0x100000
sub sp,r0,#4

msr cpsr_c,#NOINT|IRQ32MOD
sub sp,r0,#0x1000

msr cpsr_c,#NOINT|SYS32MOD
ldr sp,=0x408000

msr cpsr_c #NOINT|SVC32MOD

ldr pc,=kmain

head.S TFAo A= mmusetup olgh= &5
mmusetup FrollAE B0 cuteOS7| 7HIF



oA FAHER: translation H|olE 2Hd @ MMUE 2%
gt mEbA mmusetup 8 3E517] Hol= B4
T7HAOlA FABEAEE mmusetup oA ElElgE o] %
L= L =

FolA FAH R dHEAARE startd] FAZ
mmusetup S 3E3}17| Aol EeF4 0x3010_0000
WS ARgSIcE SHATE mmusetup EollA] 8IS o] %
o= starte] FARE 7MFFA 0x0000 0000 HAE AR
M| Hek 74 R 0x0000_0000 HAS ARE3H= o]¢
© O 7IAblA FAIF R oE wEH o5 $1A]7F
_start ®A]o| Eo]7] &t} mmusetup T4
mmusetup.S ZFQ e A 2jx|of glct,

mmusetup o4 HESE Fol= 7 F4 3T
A SVC ®E, [RQ ¥.5, SYSTEM F.E2 ARgat A8 %9]
Bl 3H2 AR} WA SVC REoA ARESH A8 Z9TE
U= (0x10_.0000-4)= AAITh the [RQ == 4%t
gk 5, o] HmEoflA ARgE A8 231E 2hE ((0x10_0000-
4)-0x1000) 0.2 At iz SVC mEofA ARge A
Bo] 4 #9= (0x0f f000~0x10 0000)2-2, IRQ ©E
oAl ARg-EE 28 o] F24 H = (0x0f_ e000~0x0f_f000)2-
2 Azt

°o]% SYSTEM HE= HgsfjA] o] mEojji] ARgah 28]
SEOTE]Q] 7S 0x40 800002 AAB}IL, ThA] SVC BER
solatt, FoF M2 B HMAHA| o}22 exceptions A
2|3 2u)7} Eof Q1A 37| wiEol| cpsr BIAIAE Q] T bitet
F bitE 12 AT 2N ofor] Fole= IEYESE v
ofof gt} o|gA 7} mEoA ARG A8 ETH ZhS A
3] A kmain FE0 & H}

A7|7HA] 7} head.S T 9] 0|t} T3~ mmusetup.S
TU0) Y85 AHE7|RE 512 WA mmusetup.S THUQ]
U-8-& o5t At

mmusetup.S

#define LIPT 0x30000000
#define L2PT1 0x30004000
#define L2PT2 0x30004400

F YHICI= 0s9l ofshiet SEE@

#define L2PT3 0x30004800
#define L2PT4 0x30004c00

#define KERNELBASE (0x30100000 0x55¢{40x2¢<2|0x2)

#define KERNELL2PT (L2PT1]0x03{¢5]1<{4 | 0x1)

#define SFRSECBASE (0x48000000|0x1<<1010x03<<511
{410x0<<2]0x2)

#define PTSECBASE (LIPT|0x1¢<10]0x03¢<5|1{{4]0x2
210x2)

#define DOMAINVAL 0x00000040

.globl mmusetup
mmusetup:
mmu_init, pt:

Idr rO,=L1PT

add r1,r0,#0x5000

mov 12 #0x0

str r2,[r0] #4
cmp r0,rl
blt 1b

mmu_map kernel:
Idr r0,=L2PT1
add r1,r0,#0x400
ldr r2,=KERNELBASE

str r2,[r0] #4

cmp r0,rl

addlt r2,r2#0x1000
blt 1b

ldr rO,=L1PT

ldr r2,=KERNELL2PT
str 12, [r0]

add r0,r0,#0xc00
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TECHNICAL FEATURE > > > >

add r0,r0#4 orr r0,r0,#0x00001000 @ set bit 12 () I-Cache
str r2,[r0] orr r0,r0,#0x00000004 @ set bit 2 (C) D-Cache
orr 10,r0,#0x00000001 @ set bit 0 (M) MMU enable

mmu_map_sfr: mer pl15,0,r0,c1,¢0,0

ldr r1,=L2PT1

sub r0,r1,#0x600 mov pe,lr

ldr r2,=SFRSECBASE
L mmusetup.S THLolA= 7HEFAE o]8517] $lste] 9

str 12,50l o|7] Hol-E 245t MMUE 243} 3Hct, ARM9Z0TO

R A Ve SRR s Bt e BRe

addlt 12,12, #0x100000 Aoz 2ol akh

blt 1b

1. level 1 translation table¥} level 2 translation table

o map pt & AT, 24 Hole] AEel TEAE Selr

e LUSEE AR sk B vme] BBoiee she S A

add OO 9} write buffero] et AMGo1E Aele Hroe

ldr r2,=PTSECBASE Ut}

str 12,[r0]

2. CP159] c2 FA~H(translation table base register,

tthr)7} level 1 translation table®] A|ZF F45 7}2]7]
ttbmap: T2 3t}
ldr r0,=LIPT 3. CP159] ¢3 YA ~E(domain access control register,
mer pl15,0,r0,c2,c0,0 dacr)E A&}
4, CP159] c7 YR A E(cache operation register)& ©]-&
3}o Instruction cache, Data cacheS 27|31t}

5. CP159] ¢8 #|XAE|(TLB operation register)& o}&

domainset:
ldr r0,=DOMAINVAL

mer pl15,0,r0,c3,c0,0 3l TLBE 27|3}3ic},
6. CP159] cl1 @A AH/(control register)E ©|-&3}¢]
controlset: Instruction cache, Data cache, MMUE 4 3}3tc},
mov r0#0
mer pl5,0,r0,c7,c7,0 @ flush v3/v4 cache 78 FTo] LS FHHoR Al E )R skt WA I
mer p15,0,r0,c8,c7,0 @ flush v4 TLB A7} ApgERe Heo) v e thea) Zth

mre p15,0,r0,cl,c0,0

bic r0,r0,#0x00002300 @ clear bits 13,9:8 (——V—- —RS)
bic r0,r0,#0x00000087 @ clear bits 7,2:0 (B—— —~CAM)
orr 10,r0,#0x00000002 @ set bit 2 (A) Align

0x0000_0000~0x0010_0000:1MB NOR flash
ROM(boot ROM)

0x3000_0000~0x3400_0000:64MB SDRAM
0x4800_0000~0x6000_0000:SFR

R”



SDRAM ol th&a} g AmEgJolr} el

0x3000_0000~0x3000_5000:1evel 1, level 2
translation table 94
0x3010_0000~0x3020_0000:cuteOS 44

o] % (0x3000_0000~0x3000 5000)2] < cfeat 7
o] AlEzt=|of Qlrt,

0x3000_0000~0x3000_4000:level 1 translation
table(L1PT)

0x3000_4000~0x3000_4400:level 2 translation
table(L2PT1)

0x3000_4400~0x3000 _4800:1level 2 translation
table(L2PT2)

0x3000_4800~0x3000_4c00:1level 2 translation
table(L2PT3)

0x3000_4c00~0x3000_5000:1evel 2 translation

0x6000_0000

SFR
0x4800_0000
( 0x3400_0000
0x3000_5000
L2PT4
0x3000_4c00
o L2PT3 [0) 3000_4800
020_00! X )_¢
0x3020_0000 TR
cuteOS _ 0x3000_4400
0x3010_0000 0x3000_4000
..................... 0x3000_0000

0x3000_0000

a2 1. =220l Hi=2| Y

F HICI= 0sel olslet S2@

table(L2PT4)

Solxe vjme] 9o] vlg-e 12 17} o] ek 4 glck

12 level 1 translation table translation table,
level 2 translation table< page tableo|2til e gt} E=
& T} page tableo|2talte Qlth, o]Fof= o]2f3t Go|53
Z&3 A ARgsE7 | = sl

mmusetup I IA G FZLZ o] Fo1A Qi

1. mmu init pt — Ho]A] Hlo]E&& 2713} gt
Jo12] Hlo]Ee] W

©

=as

2. mmu_map kernel — 718 J9
Bt

3. mmu_map_sfr — SFR(Special Function Registers)
FA= HlolA| Hlolsol WB gt

4, mmu_map_pt — #H°|] HoEo] Sl= FE Ho|X]|
ol & @ gte},

5. ttbmap — CP159] c2 HA2E7} LIPTY A2t 45
7Fe)71 =5 g,

6. domainset — CP159] c3 HIAAEE 27|3lelc,

7.controlset — CP159 c7 #ALHE ©o]&5}]
Instruction cache, Data cache® %7]8}8}aL, CP15%]
c8 HAAEE o]83to] TLBE 27|33t $of CP15¢]
cl #HALEE o]43}9 Instruction cache, Data

cache, MMUE 843 &}3tct,

o7|AE Aol B4 mmu init pt, mmu map,_sfr,
domainset, mmu_map_kernel, mmu_map_pt, ttbmap,
controlset®] A& A R 7| & ST

WAl mmu init pt FEollA= LIPT, L2PT1, L2PT2,
L2PT3, L2PT4 Ho|EE& 27|33t} LIPT+= level 1
translation talbeZ AREE Zlo|d] LOPTIS #Ad 99L&
H2E level 2 page tableZ AREEH Aot} T L2PT2,
L2PT3%= 27} bl task®] 99 ] level 2 page
table= AMS-EF Zlo|t}. taskol thet &7t L2PT2, L2PT3
page tableoll tiet A4S th& 7130 t-E ZAojt.
mmu_init pt FEC] AL OF 29} o] YERd 4=
sick

Embedded World 93



TECHNICAL FEATURE

M — 0x3000_5000
0x0000_0000

r2 | (=0x0000_0000)

0X0000_0000 ...
e 0x3000_0000

a8 2. Ho|x| HolE =7|3t

level 1 translation table?] 37| 16KBe|H, % 40967}
o AEZE 7M. AEZ] shte] A7]= 4Bo|w, IMB]

7V St Hidt Eeag ] W HEef vk A
o Fot A1 A A} write buffer] ARgojHof| tist HE
£ 714t level 1 translation table Q1Eg]of= O3 37}
22 Y9 ghol &0l o= itk

3t 2019 122110 9 8 543210
0 0 Fault
I I-- Caurse page table
(Seclonbaseaddess AP DS 1C810 e
1 S N 8 e poge e

a3 3. level 1 descripter

Level 2 page table®] Z7|+= 1KB ¥= 4KBo|H, Z}z}
256 = 1024719 AEZE 7RI}, AEF 4] 27)=
4Bolw, 64KB, 4KB Fi= IKBO| 7MIFA F1to] digt &
glare] Wy ret mre] M ek JE, AfAe
write buffer®] ARgojFo] gt JHE 714}

o}7] A= 1KB] 256711 IE2]E Zk+= Course page table

2 A8t 7-]0]\:::] Z¥7bo] AlEw]= 4KBO 7HlEA T7HS
EeFar WHsH ol level 2 page table AEZ o=
T 49} 22 B9l gro] Sofd = qlh

31 1615 2110 9876543210
0 0 Fault
Large page base address AP3 AP2 APl APO C B 0 1 Large page

Small page base address AP3 AP2 AP1 APO C B 1 O Small page

i g b adares 1 e B ) o oo

33 4. Level 2 descripter

mmu_map_sfr FEo|A= SFR 99 (0x4800_0000

~0x5fff_ffff)S 7Hdad 57t —4 (0xe800_0000~
Oxffff ffff) FHofl WHAIZITE, mmu_map_sfr FE 2] =8
I7ge 7 59 o] vpehd 4= ik,

virtual I physical
addr 0 addr
L1PT
....................... OXSHff_ffif
0xfff0_0000 Ox&ff 01 0011 0 0 10 0x3000 4000 SFR

0x1fe0_0000 -I.ll.
oxtdo_0000 0x6id 61 90 o] [01 6!

(=SFRSECBASE)

0x4800.0000
0x3000.32000 x4800.

0x0010_0000
0x0000_0000

0x0000_0000

0x0000_0000
0x3000_0000

32 5. SFR ¥o| My

2 504 LIPTE] 0x3000_3a00 ¥R Q= qlEE]
At EAL o] QlEZ]= Section descriptoro]™ 7HS
(0xe800_0000~0xe810_0000) 94 & & F
(0x4800_0000~0x4810_0000) WF A k. E
AP(access permission) BEQ] g2 o] 0101,
DS(Domain Selector) BE9] 72 o|%14= 0011°|t}. SFR
g o]7] wj&o]l C(cacheable) bit2} Blbufferable) bitE 0

© 2 430 M4 non—cacheable, non—bufferable 4%
o2 AA3ich

B

B



o] 5 DS BES} AP BE+= WHsH wEe] 9lom,
MMU7} |2 2|E H25}7] fleix ARg3ic}, DS == CP15
9] c3(Domain Access Control Register)v} W5} A E]of
)t} dacr(Domain Access Control Register) #A|2~E+=
32bito]H, 2bit¥ sht= Fol F 16719 = Q1S Uehd
1% 62 Domain Access Control Register?] SZHio]ct,

3130292827 262524232221 2019 18 17 1615 14 312 1110 9 8 7 6 56 4 3 2 1 0
D15 D14 D13 D12 D1t DIO D9 D8 D7 D6 D5 D4 D3 D2 DI DO

12! 6. Demain Access Centrel Register =%

Zy7ko] wem Q1S 2bit 7|5 7HAIH, A7kl whet s
T2 Gl gt A o] ekt Er19] gho] o)X
4= 01Y 7Z9oll= level 1 translation table E= level 2
page table ANE2]9] APZrol whe} s 24 F ol Tt
< W] AAE L =r?1o] Fho] 119 A9oll= AP
FAJ8lAL, user modeY superviser modedl A F-24 s
T4 FY9e AT 4= Qlek =19 gre] 004 AS-oll=

ol thaliA] =H|Ql fault7h BA¥eict AP BE9] 7
© A 7tol| whe} user modelt superviser modeol|A &
Q171/2717} 7Rs3kAY, superviser modeo Atk 917]/2~
717} Vst sk 59 A8 3t

mmusetup 352 domainset A= CP159] ¢3 @l
A 2Elol] 27 72t o] wrel HE ARE Y=tk

3130292827 262524232221 2019 18 17 161514 18312 1110 9 8 7 6 5 4 3 2 1 0
00 00 00 OO 00 00 OO 00 OO OO 00 OO Of 00 00 00

J& 7. mmusetup &0lA2| dacr ZIX|AE HH

LIPT?] 0x3000_3a00 HxJol| 9= E=|S] DS HE=
71 ko] o] 001109 dacr HAAE Q] D3 ZEE 71
ZIt}, D3 BEY| gk o]l 010|282 AP B9 ghof whet
g T2 9 2(0x4800 0000~0x4810_0000)°] that A
Hgto] ZA = LIPTS] 0x3000_3a00 HA]o] 2= dEZ]

L L et 7 F HICI= 0sel olslet S2@

mmu_map_kernel F & A & cuteOS
(0x3010_0000~0x3020_0000)& 7HdF4 F 7
(0x0000_0000~0x0010_0000) <ol WgA 7,
mmu_map kernel FE9| 3y O 89} o] Uet
9 4= Qlh CuteOS] A2 45 7PE4 0x0000_0000
H2Jo| WA A7) o]+ exception vector tables
cuteOS9] A2} 9]20f g o4 o]7] wjzoltt.,

L2PT19] Z} AE &)= small pageoll that descriptoro]tt,
small page®| Z7]:= 4KBolt}, 7} IE2]9] C bit= 12 A
A3l cuteOS ¥YL cacheabledt Foz LA}
small page®ll tit level 2 descriptoroll= 47H2] AP 2=
7F EA8k=t, ol 4KB Fo|AE 47HE Hro] 1KB T
2 o doof dhgh A dghE AT ¢ Aes 5] 9
Froltt, T3 mmu map kernel FE24+= cuteOS Y
(0x3010_0000~0x3020_0000)& 7t x4 F 7t
(0x3010_0000~0x3020_0000) Ao WsIA| 71T},

physical
addr

L2PT 0x3400_0000

0x301f 01 01 01 01 1 O 10
0x301fe O1 O1 01 O1 1 O 10
0x301fid O1 O1 01 01 1 O 10

_ "" OX3020_0000
cuteOS

0x30102 01 01 O1 01 1 O 10

-0x3000_4400

0x3010_0000

ool G006 10 0 oo
ables
ezaoiche fuluifail o ."6x3000,4000 0x3000_0000
virtual
addr L1PT

0xfff0_0000 = Ox&ff 01 0011 O O 10
Oxfle0_0000 ~ Ox5fe 01 0011 O O 10

0x3010_0000 0x3000.40 0011 o1 -
0x3000_0c04

0x0010_0000 0x0000_0000

0x0000_0000 ' 0x3000.40 0011 o
0x3000_0000

13l 8. cute0S FHo| Ml

HA Makefiled] WE5E AHRE 7|2 3R} Makefile®]
W&o o3 At
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Makefile
.c.0:

arm-linux—gee ${ ¢

.S.0:

arm-linux—gec ${ —c

# BOOTLOADER
OBJ = start.o led.o clksetup.o memsetup.o cuteOS,bin.o

cute—boot: $(OBJ)
arm-linux-1d $(OBJ) —o cute—boot —Ttext 0x00000000
—N —T cute—boot.lds

arm—linux—objcopy cute—boot cute—boot.bin —O binary

start.o: start.S
arm-linux—gce start.S —¢ —DOS_RAM_BASE=0x30100000

# KERNEL
KERNEL_OBJ = head.o main,o mmusetup.o

cuteOS.bin.o: cuteOS
arm-linux—ld —r —o cuteOS bin.o —b binary cuteOS.bin

cuteOS: $(KERNEL_OBJ)
arm-linux—1d $(KERNEL OBJ) —o cuteOS —Ttext 0x000
00000 -N
arm—linux—objcopy cuteOS cuteOS,bin —O binary

clean:
rm —f *.0
rm —f cute—boot
rm —f cute—boot.bin
rm —f cuteOS
rm —f cuteOS bin

96

Makefileo| A g0l S0t Fia Am AL of7]A

£ cuteOS7} &8 45 0x00000000 HA|2 A4t
ol A WIS0] exception vector tables cuteOS2] Al
2920l - oflol7] wizol] o]e} o] A=|Fiet, o] -
ARt Ad o v e ge B o g,

$ arm—linux—nm cuteOS —n
00000000 T _start
00000004 t stack_setup
00000012 a IRQ32MOD
00000013 a SVC32MOD
0000001f a SYS32MOD

0000002¢ t gec2_compiled.
0000002¢ T kmain
000000c0 a NOINT
000000e8 t mmu_init,_pt
000000e8 T mmusetup
00000100 t mmu_map kernel
00000134 t mmu_map_sfr
00000150 t mmu_map_pt
00000160 t ttbmap
00000168 t domainset
00000170 t controlset
000001b4 A _bss end
000001b4 A Dbss start
000001b4 A _bss start,
000001b4 D _ data_start
000001b4 A _end__
000001b4 A bss end
000001b4 A _edata
000001b4 A _end

oJ7)A kmain 42 Y3 0x0000002¢ RS &

4= A}, A head.S THAQ] upz|gto] E<l the WY o
oA pe BIAAE Ol kmain 34=9] 4221 0x0000002¢ %
o] Eof7it,



Idr pc, =kmain

head.S 29| _start HAA= ths EFofol sl
oJA] Hlol&& A8k, MMUE 279ttt

bl mmusetup

wh2bA| kmain $<=9] 491 0x0000002¢ 7 7HdF4
7b "k, o] 9 MMU7ZF oju] E4d3t=]o] 917] wizol
LIPTO] A §A AEefo] ofsfi] &efF4: 0x3010002¢ ¥
A2 gk,

MMU7} E43tEl= A2 mmusetup $oll =
controlset 82| npA|} Fgto] Q1= vk WH o)z} =3

31 UAfol,
mer p15,0,r0,cl,c0,0

start WA Sl ol e A2shA of Bolrt
A BeFAS 0|83 FHY, The Bl e
ek %, o] 9

2of o] el hRA 0=

A5t pe dXAE Q] 27]3He 0x301000000] It
{arm-linux—objdump cuteOS -D)& ©]&3}o] (mer
p15,0,r0,c1,c0,0) oo EejFighe sl B,
0x30100198 HA7} He & 4= e, o] WHE 3571
A3l pe FAIAEI ZH2 0x301001980] Fe}, E3F o] ©H
o] th5oll &= HE o) 24 ZR 0x3010019¢7F it
o]Fo] &= WHE FasH] fdl pe HALE Y| G
0x3010019¢7} Ett. 298] 0x301001989] 49+ &&=+
2 MMUE AR @A 0x3010019¢9] A= 7Hd
A2 MMUE AXA ", &, _start FE3 mmusetup 3
= 0x30100000 ®1A] ZA A 528k, kmain 5
58] L A] 262 0x00000000 HA|] ZA o)A F2kst),

o] 2 gstart HAEE controlset $E9 (mer

F YHICI= 0s9l ofshiet SEE@

p15,0,r0,¢1,¢0,00 W O|7HAl= E2]4x 0x30100000 ¥
A FA oA FAskaL, o] o] tha-i-H kmain FHOE
H+= ddr pe, =kmain) YHAA = 7HAF
0x30100000 WA LA A F2zc}, U kmain
2 FHH 7HEA 0x00000000 HA] Aol A F2Fetct, wh

rm

4N
o b

ko] o) Bejam o] wigo] Basc

Makefile®] SH-2ol A thaath 22 28 & = 3tk

.C.0:

arm-linux—gee ${ —c

o]& suffix rulec|2tal git}, o7|A= 2 Euhs Y
= .0 HUR L= TS 3t o2 By Y-S o7
2 u7] 9J8f 9J714& arm-linux—gee ${ —¢> YHAS
2t $E o2 Bde= dYY Hds B3 dE =
main.c 3Lo] & 4% main.o Y= H] 95
{arm-linux—gcc main.c —¢) YHIE $=33}7 Ht,

mmu_map pt FEo A= FHo|A HolE ¢
(0x3000_0000~0x3010_0000)& 7t1AF4 7+
(0x0010_0000~0x0020_0000) &< WP A 7T},
mmu map pt FHE] $HF 22 99} o] LEpd 4

et

virtual

addr
0xiff0_0000 | Ox5fff (01 0011 0 0 10 physical
Oxffe0.0000  OxBfe 01 0011 0 O 10 addr

0x3400_0000

0x3010_0000 0x3000.40 0011 ot 0x3020_0000
cuteOS
0x3010_0000
page
0x0010_.0000 | 0x300 01 0011 1 0 10—
0x3000_0004 tables

0x0000_0000 0x3000.40 0011 0x3000_0000

1
0x3000_0000

32 9. Ho|x| H|o|S MT
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TECHNICAL FEATURE

VA

L1PT 0x3000_4000

0x{ff0_0000 Ox5ff 01 0011 0 0 10

. co00 [0 1 65611 6]
ok so00 [NOSEIN 1 691 0

o o0 51108811 1 00

0x3000_3200

0Ox301f_f
0x301f_e

0x3010_0000  0x3000_400 0011
Course Level 2 Descriptor Base Addr

L2PT1

01 01 01 O1 1 0 10

0x0010_0000 0x300 01 0011 0 0 10

0:0000.0000 000040 0O O

c2(ttbr)

100 (00 00 (00|00 (00 00 (00 00 (00 (00 00 (01 00 00 00
c3(dacr)

PA
0x6000.0000
SFR
0x4800.0000
. 0x3000_4400
ol o101 011 010 ° 0x3400.0000
SDRAM
) 0x3000.5000
i L2PT4 643000 400
0430200000 ;P18 03000 4800
cuteOS L2PT2 " 6,3000.4400
0x3010_0000 -Ox3000_4000
., page :
tables

0x3000_0000
0x3000_0000

a2 10. MMU

main.c
#define rGPFDAT (*(volatile unsigned long *)0xf6000054)

void kmain(void)
{
int i
while(D) {
rGPFDAT = rGPFDAT | 0x000000£0;
for(i=0;1{0x100000:1++);
rGPFDAT = rGPFDAT&~0x000000£0;
for(i=0;1{0x100000:1++);

Ho|2] Hlolg Fo& 7HIFA Sl WHATIE olf

= FlolAl task®] 4870

YA f #o]A] Hloles

HelloF 3F7] wio|ct, E taskit EM AT et A9

9%

o= #Hlo] 2] Hlo|Eof thet o] Hasith

ttbmap FEOIA= LIPTY] F44HS CP159] ¢2 HIAA
o Y3228 MMU7} level 1 trasnlation tableol] A
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