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1.1 REER

AR Sunxi FEMNHEREOEAH#ITIREANER, LAFRHEERHRENREZES
Eo

1.2 ERE

Ny,
]

= 1-1: EAF@mYIE

@B VAN IXTh 14
D1-H Linux-5.4 drivers/clk/sunxi-ng/ccu-
sun8iw20.c

1.3 HXAR

AXHEERTREREEA LIRS ERIING,
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R EERRE linux RANG—EEREHFNRHMSENEERELR, ARMEERHIET
MEREE,

2.1 BEIRINEETTAR

N ERERIRE BN RTLESBEHERNTERRFATRERIRER, — P MEHEREEET
5, BMGEMEIFBEHNITEME. THREFX. SLHRAXFERE, HHEEKERNILE
IXchigftgr—RYiR(EE O, EIREIARR RO HEE A SR BT,

b, BT sunxi B9 clk e EIBTER T reset 18xIRah, Fik, (EXEREE S reset F5H
SHERIRE,

2.2 HXRIETEH

& 2-1: CCU #&RIREXANIENA

Ri& fRRR1ER

SUNXI Allwinner —%&5%!| SOC 44

iR AR 70 BT, RIREEENIRZME, W 32K/24MHz &, 2o FrAER#H8REk

PLL BRI, FRMAGESHNRGESHERRAIMEEH

A< RohFHREHRNNEHES, SHASNSEHERBEENFE, HItERNMESEEE

2.3 TRELET T4

CCU RyRIELEH99N FEFAR

I

|-- drivers

| T-- clk

| | --sunxi-ng
| | |-- ccu_common.c
| | | -- ccu_common.h
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-- ccu_div.c
ccu_div.h
ccu_frac.c

-- ccu_frac.h
ccu_gate.c

ccu gate.h
ccu_mmc_timing.c
ccu _mp.c
ccu mp.h
ccu mult.c
ccu mult.h
CCU_Mmux.c
ccu_mux.h
ccu_nk.c
ccu_nk.h
ccu_nkm.c
ccu_nkm.h
ccu_nkmp.c
ccu_nkmp.h
-- ccu_nm.c
ccu_nm.h
ccu_phase.
ccu_phase.
ccu_reset.
ccu_reset.
ccu_sdm.c
-- ccu_sdm.h
-- Ccu-sun*

' ' ' ' '
' ' ' ' '
> 0O S0

D e e e e e e e e e e e e e e e e e s e e e e e e e —
'
'

-- clk.c

-- clk-devres.c

-- clk-conf.c

-- clkdev.c

-- clk-divider.c

-- clk-fixed-factor.e
"-- lclk-fixed-rate.c

*-- include

“-- linux
|-- elk.h
| -- clkdev.h
| -- clk-providersh
T-- clk
|-- clk-conf.h
“-- sunxi-ng.h

2.4 BRRECENTA

2.4.1 kernel menuconfig it &

BE#HNA tina ARIFERBEFEHIT:

source build/envsetup.sh ----EgEtinalfiiL=
lunch ----1%&#d1-h_nezha
make kernel menuconfig ----#HANRZEBEXHRE

WRAFRE © BseEREROERAE. RE—TNF
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AERHI menuconfig RERAME, % Device Drivers &I :

.config - Linux/' 7 1 Configuration

Linux/ 5.4.61 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N= excludes, <M- modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M- module < > module capable

GCeneral setup --->
The name of Sunxi SoC
SoC selection --->
Platform type >
Kernel features --->
Hoot options --->
CPU Power Management --->
Power management options --->
General architecture-dependent options --->
Enable loadable module support --->
Enable the block layer --->
10 Schedulers --->
Hidden DRM configs needed for GKI
Hidden Regmap configs needed for GKI
Hidden CRYPTO configs needed for GKI
Hidden SND configs needed for GKI
Hidden SND_SOC configs needed for GKI
Hidden MMC configs needed for GKI
Hidden GPIO configs needed for GKI
Hidden QCOM configs needed for GKI
Hidden Media configs needed for GKI
Hidden Virtual configs needed for GKI
Hidden wireless extension configs needed for GKI
Hiddel USB configurations needed for G6KL
Hidden SoC bus configuration needed for GKI
Hidden RPMSG configuration needed for GKI
Hidden GPU configuration needed for GKI
Hidden IRQ configuration needed for GKI
Hidden hypervisor configuration needed for GKI
GKI Dummy config options
Optional GKI features
Executable file formats --->
mory Management options

<Exit> <Help> <Save> < load >

2-1: A% menuconfig &

# N\ Device Drivers B%,%# Common Clock Framework &I :

- Linux/riscv 5.4.61 Ki

Arrow keys navigate the menu. ighted letters are hotkeys. Pressing <Y> includes, <N- excludes, <M modularizes
features. Press <Esc<Esc> to , <7> for Help, ; e 1 excluded <M> module < > module capable

on-Privileged userspace driver framework ----
tualization drivers

Virtio drivers -

Microsoft Hyper-V guest support ----

Greybus support -

are Spinlock d
SUNXI Hardware Spinlock device

Clock Source drivers --->

Mailbox Hardware Support

Limit TOVA alignment

IOMMU Hardware Support

Femoteproc drivers --->

Fpmsg drivers --->

SoundWire support ----

S0C (System On Chip) specific Drivers --->

Generic Dynamic Voltage and Frequency Scaling (DVFS) support ----
xternal Connector Class (extcon) support ----

<Exit> <Help> <Save> < load >

2-2: Device Drivers &

# N Common Clock Framework B®, 1%# D1-H XA CCU IRzh:
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.config - Linux/riscv 5.4.61 Kernel Configuration
> Device Drivers > Common Clock Framework

Commo ck Framework
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus . Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </ for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

[ 1 DebugFS representation of clock tree
[ 1 PLL Driver for HSDK platform
< > Maxim 9485 Programmable Clock Generator
< > Clock driver for Silabs 5341 and 5346 A/B/C/D devices
< > Clock driver for Silabs 5351A/B/C
< > Clock driver for Silabs 514 devices
< > Clock driver for Silabs 544 devices
< > Clock driver for Silabs 576 and compatible devices
< > Clock driver for TI CDCE706 clock synthesizer
< > Clock driver for TI CDCE913/925/937/949 devices
< > Clock driver for CS2000 Fractional-N Clock Synthesizer & Clock Multiplier
< > Clock driver for PhMs used as clock outputs
< > Clock driver for IDT VersaClock 5,6 devices
[ 1 Clock driver for Memory Mapped Fixed values
[ 1 SiFive SoC driver support ----
< > Legacy clock support for Allwinner SoCs ----
|<§> Clock support for Allwinner SoCs|
<*>  Support for the Allwinner SUNSBIW26 CCU
<*> _Support for the Allwinner SUNSIW28 PRCM CCU
Support for the Allwinner AS3T CCU

Support for the Allwinner SoCs DE2 CCU
Support for Allwinner SoCs' PRCM CCUs
- (lock support in RTC domain for Allwinner SoCs

<Exit> <Help> <Save> < load >

2-3: Common-Clock-Framework 32

2.4.2 device tree JRIBZEFIERR

e SoC RIZEMRIZ:

((kernel/arch/risev/boot/dts/sunxi/sun20iwlpl.dtsi )

o RZRIEEN (board.dts) B&E:

((device/config/chips/d1-h/configs/nezha/board.dts )

o device tree NRIBEEXAMT:

board.dts
RS sun20iwlpl.dtsi

2.4.3 dts B2&

ZBNRIERIESN CLK MFERE, AIEE CLK FRAKESBERZTENN . BEER
T, ETMRDERFTEEEZEN dts TR TFERE CLK X1 R, RN IERMENAY
CLK #0, EBEE& BRI,

2545115 B
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g2d: g2d@6480000 {
compatible = "allwinner,sunxi-g2d";
reg = <0x0 0x06480000 Ox0 Ox3ffff>;
interrupts = <GIC SPI 91 IRQ TYPE LEVEL HIGH>;
clocks = <&ccu CLK BUS G2D>, <&ccu CLK G2D>, <&ccu CLK MBUS G2D>;
clock-names = "bus", "g2d", "mbus g2d";
resets = <&ccu RST BUS G2D>;
reset-names = "g2d"
iommus = <&mmu _aw 5 1>;
assigned-clocks = <&ccu CLK G2D>; /* $§RECLK G2DXPBIfh */
assigned-clock-rates = <300000000>; /* 15ERTHHEAZE */
assigned-clock-parents = <&ccu xxx>; /* $8FEGLK G2DHYAES®h */
i

dts REEES A

e 1. f£F “assigned-clock*” XRBFHITEE: MREAXFMHANEEX VBT, BAER
RIRTAMNEET, PIZIERIM ST BNERHITIIHECE,

e 2. A “clocks” LI “clock-names” XEFHITHLE: RAFETE CHRsFFBERN
By CLK #EOBTHHEEE INMN#HIZEOESE 3.2) o

(0 388
“resets” 5 “reset-names” XEF5 reset FREHEX, EREEZDIIPFE AR reset FRAEEOHRITHBEMNE L
BE IRREEMEOEE 3.2) o

2.4.4 CLK ?r%au'fﬁﬁﬁlﬁﬁﬂ

WFRSHRR, HpSEURTECENBAHRR, HHBETRTHSREREHRGEIMNE
B, EURTARNIMRREHEMESSRENUES.

X F—ARAVIRIRIKEN R, ERREFHITIN TRIBS AN E (IR 1E:

1. FREXYAIIRIRE clk AIAR

2. AEEX NS HRYBS FERER A S X R A £
o 3. FREXZRIRIRM reset @R

3

. BERREARIRHNEMRT (BIRE LBE—RBAEMRE, HtFEEEEUGZEENER
HITEFSRE)

T LA ERME, clk LUk reset FRAHEZREXIRARMEZO (W 3.2) o

WRAFRE © BseEREROERAE. RE—TNF 6
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Linux 2N ERE X TIERN API, ¥R RZIEO KX S include/linux/clk.h

3.1 B§h API EX

FRAZHNNIZERED, ®A5|A Linux AFRHENNHEOLXS, 5IAAA:

(#include <linux/clk.h> )

Linux RAEANNHEREE X T —EMEN API, Sunxi FERETH API &1z API M58,

3.2 B9 API 15PH

3.2.1 clk get

IZI%*&EEE struct clk *clk get(struct device *dev, const char *id)
ER . FRENEIRETEPRYBY HRE) 1R,
S8

o dev: IEMERIBENBANIZE DR,
o id: FEMEFIERIEI$HE, AILLA NULL,

° J&_@

o F(IN, REIRSHHAIIR,
o 9&)”&: i}g@ NULL,

A &g

EEOES clk_put REXEER.

(1] 3588
LR T RIEEE R TR AR AR, FRA ARSI BT iRE SR SE M.

WRAFRE © BseEREROERAE. RE—TNF
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3.2.2 devm clk get(#FZFEA)

° @?&%ﬁ struct clk *devm clk get(struct device *dev, const char *id)
o M. FREVEIER FHRIFSFH AR,
o B

o dev: FEMEAIEFHANIZE AW,
o id: IEMERIFEMEITHE (FRFE) , ALK NULL,
o JR[O]:

o AT, EREIFSHAIIR,
[ ] 9&)”&’ i&@ NULLO

WRTLL]
ZE A FRIFEEN RN DR, FRIERNNMRERETZINFaMARIM. M c/k_get WXFIETF: —RRATE driver
i) probe R¥ERIGHMHEIE, MY driver probe KM=E driver remove B}, driver &BzhFENI ISR
(BMELFRLBIAR clk_put),

3.2.3 clk put

BRIERIREY: void clk put(struct clk *Clk)

M. BREIRNHEIET SR,

o BEN:
o clk: 15 HIBAY HAYIL & Ao
e 1R[O]:

o RAEIR[EE,

A B

HEOES clk_get REFEM.

[ 5288
R TR RIS RIS, SFBEANE, FERKEHIR.

3.2.4 of clk get(#EF=EH)

o IZI%‘&EEE struct clk *of clk get(struct device node *np, int index)
o 1EF: REVEENAIE TR,
o B

e np: IEMAIREB device node £5=BIIEE

WRAFRE © BseEREROERAE. RE—TNF
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e index: 7£ dts HEMMZES|E,
o IX[O]:

o FIh, REIFSHAIIR,
o XK, 1&[E] NULL,

3.2.5 clk set parent

ER: ATFIRTEIEERTFhAI BT FH,
o B

o clk: FHEIERYBI PR AR,
e parent: BT EHAIES AR,

e IR[O]:

° EszjJ’ i}g@ 0o
o KK, &EITAEEIR,

3.2.6 clk get parent

° @gyﬁﬁ struct clk *clk get parent(struct clk *clk)
o EF: FTFIREVE RS P9 AU B 5o
o S

o clk: FFZIERYBT TR,
o JR[O]:

o F(IY, R[EIRESEHEN,
[ ] 9&)”&’ 5&@ NULLO

3.2.7 clk prepare

BRIEREY: int clk prepare(struct clk *clk)
fER: BT prepare }8EHIETH,
o Y

o clk: FHE/ERVBTEH IR,
o JX[O]:

L4 EJZIjJ: i}g@ 0o

@l%&ﬂ?_\ﬁg:int clk set parent(struct clk *clk, struct clk *parent)

WRAFRE © BseEREROERAE. RE—TNF
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o K, R[OFHIRID,

0 388
IBkRZs kernel B clk_enable 13 kernel P53 fRREARAIERF L TFGAME clk_prepare (ZEK#XFIEHERR) FNRTLATE
[RF L TCGRARAM clk_enable, i clk_prepare_enable NREI5ER prepare #l enable BII{E, REEEIEEIERN L
FiEAR% AP,

3.2.8 clk enable

BRIEREY . int clk_enable(struct clk *clk)
YER: BT enable IEERIBIER,
o B

o clk: FHEIERYBIFREIIR,
e iR[T]:

° EEIjJ’ i&.@ 0o

o K, REIFEIRIG,

(1 38R
|IBRR%s kernel B9 clk_enable 1£3f kernel RS fERATIERF L TFSGABE clk_prepare (iZE#aIHEEE0R) FNaTLITE
FEFLETARBK clk_enable, BTz clk_enable ZHZEMLIART—X clk_prepare, tFf clk_prepare_enable
[FIRt5EE% prepare #1 enable WI{E, RaeiraI LARRMLTFXEARZ API,

3.2.9 clk prepare enable /(#EFEFER)

@%&Eﬁﬁg int clk prepare_enable(struct clk *clk)
o YEF: AT prepare FHfFaEIEEHIBT 5,
o B

o clk: FHE/ERVBTFH IR,
e 1R[O]:

o E}ZIjJ) i&_@ 0o
o KX, REIFEIRIT

(0 388
IBkRZs kernel B clk_enable 13 kernel F 3 fRREARAIERF L TFAME clk_prepare (ZE#XFIEEHERR) FNRTLITE
FEFLETABM clk_enable. ETE clk_enable ZHiELVRAT—R clk_prepare, 7 clk_prepare_enable
FIBI5ER% prepare #1 enable WI{E, REe7Ea LAERRAY LT ARZ API,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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3.2.10 clk disable

BRIEURAY: void clk disable(struct clk *clk)
ER: BFXFAIEERBT B,
o B

o clk: FFRIFRYBI TR,
o JR[O]:
o TIR[EE

A &g

ZEOES clk_enable RERER.

3.2.11 clk unprepare

o @%&ﬁ@ void clk unprepare(struct clk *clk)
o YEF: AT unprepare $EERAT S,
o B

o clk: FHEIERYBT FRETIR,
o JR[O]:

o TiR[ElE

A &g

ZEOES5 clk_prepare RE¥fERA.

(1 35¢e8

IHkRZs kernel B clk_disable T3 kernel H 53R FIERF LETGARAK clk_disable M1IARRIZRF L TIOAAM
clk_unprepare (ZEXrIEEIEIR) # clk_disable_unprepare B3R disable fl unprepare BI{E, QEEEAIHEEE

BE8Y L TFXXARZ API,

3.2.12 clk disable unprepare (#7FfEH)

o @%&Eﬁg void clk disable unprepare(struct clk *clk)
o YEF: AT unprepare FxFIEERIBT 5,
o B

o clk: FHE(FRYBSEHEIIR,

WRAFRE © BseEREROERAE. RE—TNF
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e IR[O]:

o TR
A B

ZiEOES5 clk_prepare_enable RERER,

(0 3588
IHkRZs kernel B clk_disable T3 kernel H 3 REFIERF ETGAAK clk_disable M1IRRIZIRF L TAAM
clk_unprepare (ZEXrIEEIEIR) , clk_disable_unprepare [RB$5EFE disable Ml unprepare BII{E, REETErIEE
IREY_E TR APIL,

3.2.13 clk get rate

° @?&E@ unsigned long clk get rate(struct clk *clk)
o fEA: ATREUEENHIAFRIME, TiEHHEEELMERE,
o S

o clk: FHE/ERYBIFHEIIR,
o JR[O]:

o (TN, R[EIHEERFRRISNZ
o 95%1, i&@ 04

3.2.14 clk set rate

o @%&ﬁ@ int'clk set rate(structsclk *clk, unsigned long rate)
o 1FA: BT RENMIRRNIN, TIeNHEEBEE L.
o B

o clk: FHRERIBI H AR,
o rate: HEIZE RN,

° i&_@

o EJZIjJ: i}g@ 0o
o K, REIFHEIRIG,

3.2.15 devm reset control get

° @?&E@ struct reset control *devm reset control get(struct device *dev, const char *id)

o YEF: FREVHERZBY reset AR,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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o B

o dev: 1IEMHIE reset FRAVIGE D,
o id: IEMEFRIEM reset WHRFER (FERFH) , AN NULL,

e 1R[O]:

° ﬁ}ZIjJ) i}g@ reset ﬁ*ﬁo
e XK, iR[E] NULL,

3.2.16 reset control deassert

u%&ﬁﬁg int reset control deassert(struct reset control *rstc)
EA . IHEANH reset FRHITRES ([121E,
S8

o dev: $EMEIE reset FRAVIRE AR,

e IR[O]:

° EEIby 1R IEI 0o
L 9&)&) %51;650

3.2.17 reset control assert

Bg *KJ_EE int reset_control assert(struct, reset_control *rstc)
ER: XPENE reset HIRFHITEIRE,

L 99&-

o dev: $EMENE reset RIRAVIZE AR,

o iR[O]:

L EEIjJ’ R IEI 00
L 9&)”5[, % =9,

3.2.18 reset control reset

RIEUREEY: int reset _control reset(struct reset control *rstc)
EA . XENRY reset HRFTHITEMIRIE, AFFR 10us, BHITREIRME,

o 99&-

o dev: IEAHIE reset BREMIEF AR,

e IR[O]:

WRAFRE © BseEREROERAE. RE—TNF
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1RIRfE RS

BA spi IRIRAVES S0 IEER 3/ demo 37!

{

struct sunxi spi {

struct clk *pclk; /* PLL clock */

struct clk *mclk; /* spi module clock */
struct clk *bus clk; /*spi bus clock*/
struct reset control *reset; /*reset clock*/

};

static int sunxi_spi_clk_init(struct sunxi_spi *sspi, u32 mod_clk)

int ret = 0;
long rate = 0;
/* 3REXindex = OMJclkAIR */
sspi->pclk = of clk get(sspi->pdev->dev.of node, 0);
/* Flirc kAR BE ML
if (IS _ERR OR NULK(sspi->pclk)) {
SPI ERR("[spi-%d] Unabde to acquire madule“clock '%s', return %x\n",
sspi->master->bus num, sspi->dev_name, PTR RET(sspi->pclk));
return A1;
}
/* FEindeX = 189c I kaRFFFIRraReE: */
sspi->mclk = of clk get(sspi->pdev->dev.of node, 1);
if (IS _ERR OR NULL(sspi->mclk)) {
SPI ERR("[spi-%d] Unable to agQquire module clock '%s', return %x\n",
sspi->master->bus num, sSpi->dev name, PTR RET(sspi->mclk));
return =1;
}
/* GBI KB RBTEAHMTERNIE */
ret = clk set parent(sspi->mclk, sspi->pclk);
if (ret !'= 0) {
SPI_ERR("[spi-%d] clk set parent() failed! return %d\n",
sspi->master->bus num, ret);
return -1;

rate = clk round rate(sspi->mclk, mod clk);

/* RECLKBSREHAMERE */

if (clk set rate(sspi->mclk, rate)) {
SPI ERR("[spi-%d] spi clk set rate failed\n", sspi->master->bus num);
return -1;

}

SPI INF("[spi-%d] mclk %u\n", sspi->master->bus num, (unsigned)clk get rate(sspi->mclk)
)i

/* fERec LkH TR */

if (clk prepare enable(sspi->mclk)) {

IR © HiB2EREROBIRAR. RE—INF
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SPI ERR("[spi-%d] Couldn't enable module clock 'spi'\n", sspi->master->bus num);
return -EBUSY;

}

/* FRERCUKHUSRERME */

return clk get rate(sspi->mclk);

\.\*“‘“ea

WA © BSEERERHERAE. RE—TF
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5.1 A debug /5% RE

5.1.1 clk tree

e 1. FEHE DEBUG_FS:

make kernel menuconfig

---> Kernel hacking
---> Compile-time checks and compiler options
---> Debug Filesystem (i%&H)

o 2. ¥TED clk tree, &EFE clk MEMRITFHEEIEMH, KRUTTEIZE:

# HE#HdebugT =

mount -t debugfs none /sys/kernel/debug
console:/ # 1ls sys/kernel/debug/clk/

clk dump

clk_orphan_dump

clk orphan_summary clk summary

console:/ # cat sys/kernel/debug/clk/clk summary

clock

pll periph@div25m

ephy 25m
hoscdiv32k
hosc32k
losc out
0sc48m
osc48md4

usbohci3 12m
usbohci2 12m
usbohcil 12m
usbohci® 12m

hosc

sdmmcO_mod
cpurcir
dcxo out
cpurapbs2
cpurcan
cpurcpus
cpurahbs
cpurapbsl
stwi
cpurpio
csi masterl
csi master0

enable cnt prepare cnt rate accuracy
0 0 25000000 0
0 0 25000000 0
1 1 32768 0
1 1 32768 0
2 2 32768 0
0 0 48000000 0
0 0 12000000 0
0 0 12000000 0
0 0 12000000 0
0 0 12000000 0
0 0 12000000 0
20 21 24000000 0
0 0 800000 0
1 1 24000000 0
0 0 24000000 0
0 0 24000000 0
0 0 24000000 0
1 1 24000000 0
1 1 24000000 0
2 2 24000000 0
1 1 24000000 0
1 1 24000000 0
0 0 24000000 0
0 0 24000000 0

[clcl ol oNoNoNoNoNoNoNoNolNoNoNoNMolNoNolNoNoNoNoMNoNol
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hdmi_ slow
usbphy3
usbphy2
usbphyl
usbphy0
ths

ts

gpadc
spil

spio

©O 0O 0O L NNNEBR

5.1.1.1 FJA sunxi_dump EGHEMNFFE

FEF S SUNXI DUMP #&3k:

24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000

©O OO0 O L NNNZBR

[clclNoNocNoNoNoNoNoNo)

[clcolNoNocNoNoNoNoNoNol

make kernel menuconfig

---> Device Drivers

---> dump reg driver for sunxi platform (i&H)

ERFE:

cd /sys/class/sunxi_dump/

#1. BE—F78, WEEDERMFEFSE, RiEspec, BEFFREX

echo 0x02001600 > dump ;cat dump

#EERIT:

cupid-pl:/sys/class/sunxi dump # echo 0x02001600 > dump ;cat dump

0x80000000

#2 . 5EEFFEHE L, JXHFDERH

echo 0x02001600 0x00000000 > write ;cat write

#EERIT
reg to write

0x0000000002001600. 0x00000000 0x00000000

#3. EE—REEEFS

after write

echo 0x02001000,0x02001fff > dump;cat dump

#ERWT:

ccupid-pl:/sys/class/sunxi_dump # echo 0x02001000,0x02001fff > dump;cat dump

0x0000000002001000: 0xfab03boO
0x0000000002001010: 0xf8002700
0x0000000002001020: 0xf8216300
0x0000000002001030: O0x00000000
0x0000000002001040: 0xf8002f00
0x0000000002001050: 0x00000000
0x0000000002001060: 0x00000000
0x0000000002001070: O0x00000000
0x0000000002001080: 0xf8417f00

0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

0x00000000
0x00000000
0x00000000
0x00000000
0xf8006202
0xf8002301
0x00000000
0xf8145501
0x00000000

I LRGN, AIUEE, MMAREERTE.

0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

WRAFRE © BseEREROERAE. RE—TNF
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