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XEFHIRSHRLE SOC FEARMATITIRITPNIESE, ARERXERRURTE, FEMER—,
CLOCK thBER, RLIEEABNFE. BEEZ EREFBIED, thilEsER (WFE
SSHMR, USBF) MRz, EEEZ TEEMR SOC SRR HHR(EMTS.

R tiRLEtS

FIE1T LINUX BUEFANESR TS, #EIEEEZRI CLOCK TREE, EAIIMEZ— RS SPEC, &
& CLOCK I BXMET, — BB N EERAFEZMIRMKE, XAMER CLOCK 18XAYes 4, LIk
XL A HHAY CLOCK 4HAK,

EES-e

CLOCK BRI 48HE: FITF 724 CLOCK By Oscillator (BifiRses, TMEEIRSE) &
Crystal (FTEIRSHEE, HFRGEIR) ;| BTSIRA0 PLL (84#8FR, Phase Locked Loop) ; FAFHHRM
Divider; FIFZ &SR MUX; FBFCLOCK ENABLERZ4IBYSI]; EEFE CLOCK BURE(4HELR (RTFRIE
CONSUMER) ; &%,

iNEY S

B SOC EPEECHIHSESE, TEREE PLLANRE, B CLOCKREM. DIV, MUX
F. TRTE, HHEEREERN.
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L
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% o /1273 hwd _clk » HW3
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Clock driver

fixed factor

> Clock driver
fixed-rate
Uses the public clyck API
clk_get(), cle_puy() 5 Clock driver Provided by
clk_prepare(), clk_unprgpare() Uses the gate the base clock
clk_enable(), clk_disable() clk_ops framework
raton: 2
Device driver B » Clock framework E..._ 2 > I:Ioc;::ver

Clock driver
> divider |

Describes:

Clock driver
= Clocks and their —>

& i foo
relationships Provided by
= Which clocks are needed i the driver code
for the different devices L—» Cloc::lrnver
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FERSEE (FEEE CLOCK #B2HF)

1. Enable/Disable CLOCK,
2. 188 CLOCK g93=&,
3. 1%4% CLOCK |9 Parent,

(N 2

CLOCK HY#ER{AHEZRH CLOCK @Y Device Tree (CLOCK HYS7788HHA. CLOCK ZIEHIFHIRRRE) |
Device driver B CLOCK BEEF] CLOCK APl =& Hapk., IX=2BHHITNRE. CLOCK {ARBERRUNER 1-1
Fh7.

0 =| Lhgg =

Clk- CHFEERCLOCKISTFEERNA. CLOCKZEH)  Drivers/clk/rockchip/clk-
rk3xxx.c RERKE A E rk3xxx.c

Rk3xxx- e 2CLOCKMIIDEN,, EBidIDITEECLOCK Include/dt-

cru.h Name, bindings/clock/rk3xxx-cru.h

RK4FBIRY Qb RK Y PLL B$th, 4038 RK 9—LL4E5RRAT S Drivers/clk/rockchip/clk-
QbR 0 LCDC, 12S & XXX.C

CLK API 244 Linux SME Tt Driver EBAEO Drivers/clk/clk-xxx.x

ElZR 1-3 CLOCK{CABHARY

CLOCK H4&15E

ik

AEFAWEKATEECE. £ APl #ZEOKEI CLOCK f2/%.
ASERBRIHESCHES:

PLL

BHEER, 2 24M RIRIRAA, AEAEBBUMEABILHENARZR, X2 SOC fiF CLOCK AYRTHRY
iR SOC RIFFBRE M IREBAIRTITERRM PLL DS TRE. RKFEEEPLLEA:

PLL FigE Big sF

—hgR4S CPU (A, B/ CPU S, APLLS

APLL CLOCK_CORE CPU HIRT 4 HRIE CPU EESRAGURETS L,

—h%%5 DDR M, FEJ9 DDR 2384f, DPLL&

DPLL CLOCK_DDR DDR YAt {RIE DDR B,

RHE%, b —MRIKETE 594M BE 1200M, REEARHR

G
PLL GRIEREAEH 100, 200, 300, 400M HIRIEREBEIL
ChLL GMAC 5iEH —AREJRER 400, 500, 800. 1000M, ERERLZS
IR B MR Ledc 38 515,
YA D
NPLL EREMBIRE —RRETREE 1188M, EE4S Lcdc ¥ L{EEH,
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% 2-1 PLUER
St

(11 SOC Pm&E ACLK_PERI, HCLK_PERI, PCLK_PERI, ACLK_BUS. HCLK_BUS, PCLK_BUS.
(ACLK FBF#REH), PCLK iR HCLK —RRERTHFHIEE)

X% BUS ER PERI FEZEAN T MEERFIRIERESLAIX S, ACLKSBE 100-300M, PCLK SEE
50M~150M, HCLK3BE 37M~150M, BUS FEIFERE—EMEIEAVIRE, a012C. 12S. SPI %, PERI
TEH—#E EMMC, GMAC, USB %%, ARG HAERITIRISE—LER, flil: WFREXTELEE
EEKZEN, TIReERMAIIREIRIT—MHRIZAY ACLK (%0 ACLK_EMMC =& ACLK_USB %) .

BMREBDEA TS EE EEX SR E, WTESA:

aclk_peri_noc
aclk peri pre

aclk_gmac
— i

(610 ] helk_sdmme
helk

-l:nt:l];e,i:n:u:n:n»::.|I

helk peri pre -M_’

clk_intmem_mbist

— E——

aclk intmem

aclk bus pre Lo = »

aclk dmac bus

N _ =»
T} aclk bus ng

helk_rom

oy Pk i250_8¢h
ey helk 121 8¢
gy belk 252 2¢)
gy _helk_spdif_8¢h

d peril cmO, crypto, dcf, imem, dmac, bootrom,
pd_penip efuse_con, spi, i2¢, uart, saradc, tsadc
pd_perihp pcie, usb2, hsic

Bl 2-2 BEheEta

hclk_bus| pre

(#0: GMAC JBiEE B CiREE LR AT E ISR M &7, vTLAMRS ACLK_PERI 3k
SCHR)

g/iE:

RK3399_bigitigmEmfRIR S EAERD T, 2 ki=ER: ACLK_PERIHP, HCLK_PERIHP,
PCLK_PERIHP; {Ei&: ACLK_PERILPO. HCLK_PERILPO, PCLK_PERILPO, HCLK_PERILP1,
PCLK_PERILP1, XIHEANTIHERN, RIEAFDNFEKAUIEEFNFDNERENE, (BEAEGMEE
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EMPSR R A AT S E])
ALlE%E (EMMC, GMAC. USBEBEBHTHIACLK) .

GATING

CLOCK HItEZRHBTRERT GATING, EEENTIHEINFEER, E—EiIREXME, CLOCK AFEE4ER
HURTR, RILAKE GATING, TSEI0E.

RK CLOCK RITEZRAY GATING ZERINEVE, BRFEIE. GATING RIFFRE—SIRIEWLE, &
FRXAMTERSEH CLOCK TS, SEMHFIFFAR CLOCK, £+ CLOCK XifRf, R CLOCK &i&EfH
FFBRYF CLOCK, FERTBERIFERKIHIRIR IR 2K CLOCK,

(0 1252 E(FEEHIRHE, YRESTHEHR=/ GATING ({1E 2-2) , (BE%H4 F RAEEFREE—RK
A9 GATING, BIHPESBRIRYFIFE parent 89 GATING)

XIN24AM_DIV2
516_15 q sgsivo (12Miz) ‘% clk_i2s2 m | :’
from ~—— 1~128 530_0 / \E../ | siicas
i S—¢

A

¥

86 15 ce n XINAM_DIVZ -

B3 2-3 GATINGRBIE]

BItHECE
RISFsAILERE

5LINUX3.10RER, 4.4RZRTshA9-IsAE R of_clk_set_defaults"sAIE M assigned-clocks "$KEY
CLOCKHIID, #AfGFKENCLOCK Name, fi##fr"assigned-clock-parents"skENEZEIGEMIPARENT, 2
Hr"assigned-clock-rates"SRENE EIR BERVIIE,

arch/armé4/dts/rockchip/rk33xx.dtsi

cru: clock-controller@ff760000 {
compatible = "rockchip,rk3399-cru";
reg = <0x0 Oxff760000 Ox0 0x1000>;
#clock-cells = <1>;
#reset-cells = <1>;
assigned-clocks =
<&cru ACLK_VOPO>, <&cru HCLK_VOPO>,
<&cru ACLK_VOP1l>, <&cru HCLK_VOP1>,
<&cru ARMCLKL>, <&cru ARMCLKB>,
<&cru PLL_GPLL>, <&cru PLL_CPLL>,
<&Cru PLL_NPLL>,
<&Cru ACLK_PERIHP>, <&cru HCLK_PERIHP>,
<&cru PCLK_PERIHP>,
<&cru ACLK_PERILPO>, <&cru HCLK_PERILPO>,
<&cru PCLK_PERILPO>,
<&Cru HCLK_PERILP1>, <&cru PCLK_PERILP1>;
};

1. g

CLOCK TREE #J48{t AT IR ERISIER :
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assigned-clock-rates =
<400000000>, <200000000>,
<400000000>, <200000000>,
<816000000>, <816000000>,
<594000000>, <800000000>,

<1000000000>,

<150000000>, <75000000>,
<37500000>,

<100000000>, <100000000>,
<50000000>,

<100000000>, <50000000>;

2. Parent

CLOCK TREE #J#a{¢ TR ERT PARENT:

assigned-clock-parents =
<&cru VPLL>, <&cru VPLL>,
<&cru CPLL>, <&cru CPLL>,
<&cru APLLL>, <&cru APLLB>,
<&cru GPLL>, <&cru GPLL>,
<&cru GPLL>,
<&cru GPLL>, <&cru GPLL>;

AR
AssingedfEZE ParentfIRatefHE, EEIRAssigned-Clocks—Xdiz, EIEE2ikEBAssigned-
ClocksHICLK IDBHTEIKFHR B,

3. Gating
CLOCK TREE #J#B{¢ET2EEKIA Enable:

IR WFEBEAIAK Enable, BiREFi€E5|AZX Enable B9BTH?, ZECLOCK{IMRH=RZE, &

(1) BEFCLOCK:

FBEEclk-rk3xxx.cHRIEANCritical idE, FE1Erk3399_cru_critical_clocks i NEESIAFTFAY
CLOCK Name, —EIEANCLOCKAYITE#EANT, FREIXNCLOCKIEABEMIKIA,

static const char *const rk3399_cru_critical_clocks[] __initconst = {
"acTk_usb3_noc",
"aclk_gmac_noc",
"pcTk_gmac_noc",
"pcTk_center_main_noc",
"aclk_cci_noc0",
"aclk_cci_nocl",
"cTk_dbg_noc",
"hcTk_vcodec_noc",
"aclk_vcodec_noc",
"hcTk_vdu_noc",
"acTk_vdu_noc",

(2) CLOCKRIRE M ARt hnFlag/@tECLK_IGNORE_UNUSED, XHEMEXMCLOCKREFEA, ERE
CLOCKXFZB BIICLOCKRTHE AL X XA, {BEECLOCK TREELEZIRIEnable CntiRE0, BE
CLOCKEFEH.



GATE (PCLK_PMUGRF_PMU, "pcTk_pmugrf_pmu", "pclk_pmu_src", CLK_IGNORE_UNUSED,
RK3399_PMU_CLKGATE_CON(1), 1, GFLAGS),

R3$RID

LINUX4.4%04.19_EXFCLOCKRYIER/EEREE|HCLOCK ID, mIDan{a/skER?
FEClk-rk3xxx.cHBIFEEEHIRICLOCK(AT LAFIEName &) :

COMPOSITE FRm:M @ CLK_SET_RATE_PF\RENT,
RK3 NG, o,

CLK 399 PM KGATE_CON(0), 5, GFLAGS, \
&

artd_prou fracmux)J
tells, parent_name

A% prigu clock gates */
GATE} . a Sll_timer] W 0, RK3399_PMU_CLKGATE_CON(D), 3, GFLAGS),
GATE(S% PRU, "Bl timep " "N timer_src_prmud, 0, RK3399_PMU_CLKGATE_CON(n), 4, GFLAGS],
B3 2-4 CLOCKID/~FIE
FERICLOCKEMSEBYFHEL
HERBN T LM

GATE: HHIRGATING, EFEEFECLOCKID, A GATINGHISFEEmisibit, BITRE,

MUX: #HARSLECT, FEEIECLOCK ID, B MUXBISTZSS(RigHit, BITHEZ,

COMPOSITE: #HABMUX, DIV, GATINGHICLK, FEMFECLOCK ID, B! MUX. DIV, GARING
NS EEsmrEitit. BITRE.
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branch_type
.name

.parent_names

anum_parents
flags

muxdiv_offset

mux_shift
s _width
mu_flags
div_shift = ds
div_width

El

div_flags= df,

.gate_offset
.gate_shift
.gate_flags

= (const char *[10{ pname },

branch_composite,
cname,
= pnames,

ARRAY SIZE(pnames),
f, b,

= mo,
ms,
mw,
mf,

dur,
qo,

gs,
af,

b7 end COMPOSITE 7

ElZ 2-5 CLOCKTYPERMIE]

Clk-rk3xxx.cHREdfER, (FRIXLECLOCKATEMEREL, HHARLLLCLOCKAY

H
I
B
i
1
H
3
1

A* usbphy */

‘x

‘x

1
Jid = _id, %,
.branch_type = branch_rmux,
Jnarme = cname,
Jparent_narnes = pnames,
nurn_parents = ARRAY_SIZE(pnames),
flags =f, b,
nuxdiv_offset = o,
mmux_shift = &, b,
onux_width = w, b,
mux_flags = mf,
.gate_offset = -1,

b

#define DIV¥(_id, cname, pname, f, o, 5, w, df)

{
.id = _id,
branch_type = branch_divider,
Jnarme = cname,
parent_names
num_parents = 1,
flags =, b,
muxdiv_offset =,
div_shift = s, ks
div_width =w, b,
div_flags= df, h,
.gate_offset =-1,

K

df, go, gs, gf)

1 ,

.id = _id, b,

e - e

%?gl

BERRRFREE.

GATE[SCLK_USBZPHYO_REF, "clk_usbzphy0_ref", "xin24m", CLK_IGNORE_UNUSED,

RK3399_CLKGATE_CON(s), 5, GFLAGS] |

GATE(SCLK_USBZPHY1_REF, "clk_usbzphyl_ref", "xinz4m", CLK_IGNORE_UNUSED,

RK3399_CLEKGATE_CON(&), 5, GFLAGE],

GATE(D, "clk_usbphy0_480m_src", "clk_usbphy0_480m", CLK_ISNORE_UNUSED,

RK3399_CLKGATE_CON{13), 1z, GFLAGS],

GATE(D, "clk_usbphyl_480m_src", "clk_usbphyl_480m", CLK_IGNORE_UNUSED,

RE3399_CLKGATE_COMN(13), 1z, GFLAGS),

MU0, "clk_usbphy_480m", mux_usbphy_480m_p, CLK_IGNORE_LUMUSED,

RK3399_CLKSEL_CON(14), &, 1, MFLAGS],

MUX(o, "upll", mux_pll_src_24m_usbphy480m_p, 0,
RK3399_CLKSEL_CON(14), 15, 1, MFLAGS],

COMPOSITE_NODIY(SCLE_HSICPHY, "clk_hsicphy", muox_pll_src_cpll_apll_npll_usbphy4&0m_p, 0,

RE3399_CLKSEL_COM(13), 0, z, MFLAGS,
RE3399_CLKGATE_CON(&), 4, GFLAGS],

COMPOSITE(ACLK_USB3, "aclk_usb3", mux_pll_sre_cpll_gpll_npll_p, 0,

RK3399_CLKSEL_CONiz3), 5, 2, MFLAGS, 0, 5, DFLAGS,
RE3399_CLKGATE_CON{1z), 0, SFLAGS),

Bz 2-6 CLOCKPARENTZR5IE]



Driver BRI #hECE

1. ¥RBX CLOCK 5%t

DTS IRBLESERINCLOCKE |BER (ER)

clocks = <&cru SCLK_TSADC>, <&cru PCLK_TSADC>;
clock-names = "tsadc", "apb_pclk";

dev->pclk = devm_clk_get(&pdev->dev, "tsadc");
dev->clk = devm_clk_get(&pdev->dev, "apb_pclk");

DTS IREEREFRFIMCLOCKS |BEER

Driver code:

dev->pclk = devm_clk_get(NULL, "g_p_saradc");
dev->clk = devm_clk_get(NuULL, "clk_saradc");

CLOCK API 0
FZERJCLOCK API
1. &

#include <Tinux/clk.h>

clk_prepare/clk_unprepare
clk_enable/clk_disable
clk_prepare_enable/clk_disable_unprepare
clk_get/clk_put
devm_clk_get/devm_clk_put
clk_get_rate/clk_set_rate

clk_round_rate

2. 3RENCLOCKIEst

struct clk *devm_cTk_get(struct device *dev, const char *id) (FEfEH, "TLLE

RO

struct clk *clk_get(struct device *dev, const char *id)
static inline struct clk *devm_clk_get_optional(struct device *dev, const

char *id)

static inline int _must_check devm_clk_bulk_get(struct device *dev, int
num_clks, struct clk_bulk_data *clks) (HEZE(HA, HAZKEL, AT )
static inline int _must_check devm_clk_bulk_get_optional(struct device

*dev, int num_clks, struct clk_bulk_data *clks)

static inline int _must_check devm_clk_bulk_get_all(struct device *dev,

struct clk_bulk_data **clks)

3. HEER/{EEE CLOCK
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int clk_prepare(struct clk *clk)

JEITITEP R, AT RE S BURAR, I DAAEARARES 73 Eix 5L, o] DURE F3E i Elenable B * /
void clk_unprepare(struct clk *clk)

/*prepareff s EE{E*/

int clk_enable(struct clk *clk)

JEEFHERAE, FTIFET B, SXAN R ZUAE 7 AR SEBR AT Y BI85 5 fE A Rk [+ /

void clk_disable(struct clk *cTk)

/FIRTERAE, SCHI B/

clk_enable/clk_disable, JE3)/{Fikclock. ALHEAR.

clk_prepare/clk_unprepare, ja3liclockiifiik®& TIE/1F1kclock/5E 5 T/E. TIREHENR.

ATLAER clk_prepare_enable / clk_disable_unprepare, clk_prepare_enable /
clk_disable_unprepare(@# clk_enable / clk_disable) #%RpExT, LASEE |FEiTHELER.

iEE:
prepare/unprepare, enable/disable FYI5AA

XHE APl AR, RIBCLOCKIIEEN/MELES 7 Atomic #1 Non-atomic BEANNER, LATS{ESCHIAN

. Attt EEFmRE TR/ TSR, BRIMAENS Y —RHREENCLOCK Driver, &

BrTRES FCRERRAVIRIE, FYE! Prepare/Unprepare sCHl, —EAREIE] Enable/Disable r; 242
B2 FEFFRACLOCKAYDriver, &R Prepare/Unprepare O AJ g6 EEIR, FHABEE Atomic £

X (BIENAEREE Mutex #i. FBiXIA. Spinlock SHFEIFAIXIE) V@A, A Enable/Disable #1
BTACY,

246, CLOCKAY Enable/Disable A+ EEEEIRIB? XEA/MIIF, 540 Enable PLL CLOCK, &
] PLL [, FEFFERE. M PLL ARENE2EKE, XERATEER CPU R (HEEER) , &
,\\\Edl:z:/ﬁ% CPU,

BE, IMAEEEE—RH clk_prepare_enable/clk_disable_unprepare $#£[8? {NEREMEEREHHIF
7 Non-atomic EFXHER, FALAURFRER prepare/enable, disable/unprepared, A7 &
B4, Framework BESEIER 7 IXMMEO.

4. B CLOCKIREE

int clk_set_rate(struct clk *clk, unsigned Tlong rate) (HfiHz)

(REHE/NF 0, IRECLOCKEK)
45

DTS

tsadc: tsadc@ff260000 {
compatible = "rockchip,rk3399-tsadc";
reg = <0x0 Oxff260000 O0x0 0x100>;
interrupts = <GIC_SPI 97 IRQ_TYPE_LEVEL_HIGH>;
rockchip,grf = <&grf>;
clocks = <&cru SCLK_TSADC>, <&cru PCLK_TSADC>;
clock-names = "tsadc", "apb_pclk";
assigned-clocks = <&cru SCLK_TSADC>;
assigned-clock-rates = <750000>;
resets = <&cru SRST_TSADC>;

reset-names = "tsadc-apb";
pinctrl-names = "init", "default", "sleep";
pinctr1-0 = <&otp_gpio>;

pinctrl-1 = <&otp_out>;
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pinctrl-2 = <&otp_gpio>;
#thermal-sensor-cells = <1>;
rockchip,hw-tshut-temp = <95000>;
status = "disabled";

Driver code

static int rockchip_thermal_probe(struct platform_device *pdev)

thermal->reset = devm_reset_control_array_get(&pdev->dev, false, false);
if (IS_ERR(thermal->reset)) {
if (PTR_ERR(thermal->reset) != -EPROBE_DEFER)
dev_err(&pdev->dev, "failed to get tsadc reset Tines\n");
return PTR_ERR(thermal->reset);

thermal->num_clks = devm_clk_bulk_get_all(&pdev->dev, &thermal->clks);
if (thermal->num_clks < 1)
return -ENODEV;
error = clk_bulk_prepare_enable(thermal->num_clks, thermal->clks);
if (error) {
dev_err(&pdev->dev, "failed to prepare enable tsadc bulk clks: %d\n",

error);
return error;

CLOCK iz}
1. CLOCK DEBUGS:

FTEN LR sPIEEHE -

cat /sys/kernel/debug/clk/clk_summary

2. CLOCK igE®A:

= AN .
TRpS:
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get rate:
cat /sys/kernel/debug/clk_saradc/clk_rate

set rate:
echo 24000000 > /sys/kernel/debug/clk_saradc/clk_rate

TT%C-I k:
echo 1 > /sys/kernel/debug/clk_saradc/clk_enable_count

?%l‘ﬂC'l k:
echo 0 > /sys/kernel/debug/clk_saradc/clk_enable_count

3. TEST_CLK_OUT llizt:
EROATEREFT LU HE] test_clk_out, EIEMEXCLOCKEIHIR, HFAF LA EFERIEE. &
B7555(LA RK3399 F95l):

clk_core_b 0

2ek-perihp_3 e FE R i fan Hf Flltest pin
aclk_perilp(_4 ‘r -‘L&E %"Jﬁ\ EK
- T Fgating
hclk_perilpl_5
{

&\ DIV

‘- M[3:0] Gl13[11] " clk_test
aclk_gpu_pre_8 '//. S58[4:0]

clk_rga_core_9 i

clk_pciephy_ref100m_11

alle tact feas 15

EZ 2-7 TESTCLK/RFIE
IRECLOCKHEY MUX
CRU_MISC_CON

Address: Operational Base + offset (0x050c)



RK3399 TRM

Bit |Attr | Reset Value Description

testclk_sel

Output clock selection for test
4'h0: clk_core_b_2wrap
4'hl: clk_core_|_2wrap
4'h2: aclk_cci_2wrap
4'h3: aclk_perihp_2wrap
4'h4: aclk_perilp0_2wrap
4'h5: hclk_perilpl_2wrap
4'h6: aclk_center_2wrap
4'h7: clk_ddrc_2wrap
4'h8: aclk_gpu_2wrap
4'h9: clk_rga_core_2wrap
4'ha: clk_vdu_core_2wrap
4'hb: clk_pciephy_ref100m
4'he: dclk_vop0_2wrap
4'hd: clk_rtc
4'he: clkout_24m
A'hf: cllk_wifi

3:0 |RW |0x0

ElZ 2-8 TESTCLOCK_MUX
1ZECLOCKAY DIV
CRU_CLKSEL58_CON

Address: Operational Base + offset (0x01e8)

0.3 [R4W) (AN IEsc veu
clk_test_div_con
4:0 |RW |Oxif test divider control register
clk=clk_src/{div_con+1)

Bz 2-9 TESTCLOCK_DIV
2 ECLOCKAY GATING
CRU_CLKGATE13_CON

Address: Operational Base + offset (0x0334)

L L T Ly 9

testclk_en
11 RW |0x0 testclk clock disable bit
When HIGH, disable clock

% 2-10 TESTCLOCK_GATE
AL

PLLIiZE
PLL SERRIEENX

static struct rockchip_pli_rate_table rk3399_pll_rates[] = {
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/* _mhz, _refdiv, _fbdiv, _postdivl, _postdiv2, _dsmpd, _frac */
RK3036_PLL_RATE(2208000000, 1, 92, 1, 1, 1, 0),
RK3036_PLL_RATE (2184000000, 91, 1, 1, 1, 0),

1
RK3036_PLL_RATE(2160000000, 1, 90, 1, 1, 1, 0),
RK3036_PLL_RATE(2136000000, 1, 89, 1, 1, 1, 0),
RK3036_PLL_RATE(2112000000, 1, 88, 1, 1, 1, 0),
RK3036_PLL_RATE(2088000000, 1, 87, 1, 1, 1, 0),
RK3036_PLL_RATE(2064000000, 1, 86, 1, 1, 1, 0),
RK3036_PLL_RATE(2040000000, 1, 85, 1, 1, 1, 0),
RK3036_PLL_RATE(2016000000, 1, 84, 1, 1, 1, 0),
RK3036_PLL_RATE(1992000000, 1, 83, 1, 1, 1, 0),
RK3036_PLL_RATE(1968000000, 1, 82, 1, 1, 1, 0),
RK3036_PLL_RATE(1944000000, 1, 81, 1, 1, 1, 0),
RK3036_PLL_RATE(1920000000, 1, 80, 1, 1, 1, 0),
RK3036_PLL_RATE(1896000000, 1, 79, 1, 1, 1, 0),
RK3036_PLL_RATE(1872000000, 1, 78, 1, 1, 1, 0),
RK3036_PLL_RATE(1848000000, 1, 77, 1, 1, 1, 0),
RK3036_PLL_RATE(1824000000, 1, 76, 1, 1, 1, 0),
RK3036_PLL_RATE(1800000000, 1, 75, 1, 1, 1, 0),
RK3036_PLL_RATE(1776000000, 1, 74, 1, 1, 1, 0),
RK3036_PLL_RATE(1752000000, 1, 73, 1, 1, 1, 0),
RK3036_PLL_RATE(1728000000, 1, 72, 1, 1, 1, 0),
RK3036_PLL_RATE(1704000000, 1, 71, 1, 1, 1, 0),
RK3036_PLL_RATE(1680000000, 1, 70, 1, 1, 1, 0),
RK3036_PLL_RATE(1656000000, 1, 69, 1, 1, 1, 0),
RK3036_PLL_RATE(1632000000, 1, 68, 1, 1, 1, 0),
RK3036_PLL_RATE(1608000000, 1, 67, 1, 1, 1, 0),
RK3036_PLL_RATE(1600000000, 3, 200, 1, 1, 1, 0),
RK3036_PLL_RATE(1584000000, 1, 66, 1, 1, 1, 0),
RK3036_PLL_RATE(1560000000, 1, 65, 1, 1, 1, 0),
RK3036_PLL_RATE(1536000000, 1, 64, 1, 1, 1, 0),
RK3036_PLL_RATE(1512000000, 1, 63, 1, 1, 1, 0),
RK3036_PLL_RATE(1488000000, 1, 62, 1, 1, 1, 0),
RK3036_PLL_RATE(1464000000, 1, 61, 1, 1, 1, 0),
RK3036_PLL_RATE(1440000000, 1, 60, 1, 1, 1, 0),
RK3036_PLL_RATE(1416000000, 1, 59, 1, 1, 1, 0),
RK3036_PLL_RATE(1392000000, 1, 58, 1, 1, 1, 0),
RK3036_PLL_RATE(1368000000, 1, 57, 1, 1, 1, 0),
RK3036_PLL_RATE(1344000000, 1, 56, 1, 1, 1, 0),
RK3036_PLL_RATE(1320000000, 1, 55, 1, 1, 1, 0),
RK3036_PLL_RATE(1296000000, 1, 54, 1, 1, 1, 0),
RK3036_PLL_RATE(1272000000, 1, 53, 1, 1, 1, 0),
RK3036_PLL_RATE(1248000000, 1, 52, 1, 1, 1, 0),
RK3036_PLL_RATE(1200000000, 1, 50, 1, 1, 1, 0),
RK3036_PLL_RATE(1188000000, 2, 99, 1, 1, 1, 0),
1

RK3036_PLL_RATE (1104000000, 46, 1, 1, 1, 0),

RK3036_PLL_RATE(1100000000, 12, 550, 1, 1, 1, 0),
RK3036_PLL_RATE(1008000000, 1, 84, 2, 1, 1, 0),
RK3036_PLL_RATE(1000000000, 1, 125, 3, 1, 1, 0),
RK3036_PLL_RATE( 984000000, 1, 82, 2, 1, 1, 0),
RK3036_PLL_RATE( 960000000, 1, 80, 2, 1, 1, 0),
RK3036_PLL_RATE( 936000000, 1, 78, 2, 1, 1, 0),
RK3036_PLL_RATE( 912000000, 1, 76, 2, 1, 1, 0),
RK3036_PLL_RATE( 900000000, 4, 300, 2, 1, 1, 0),
RK3036_PLL_RATE( 888000000, 1, 74, 2, 1, 1, 0),
RK3036_PLL_RATE( 864000000, 1, 72, 2, 1, 1, 0),
RK3036_PLL_RATE( 840000000, 1, 70, 2, 1, 1, 0),
RK3036_PLL_RATE( 816000000, 1, 68, 2, 1, 1, 0),



RK3036_PLL_RATE( 800000000,
RK3036_PLL_RATE( 700000000,
RK3036_PLL_RATE( 696000000,
RK3036_PLL_RATE( 676000000,
RK3036_PLL_RATE( 600000000,
RK3036_PLL_RATE( 594000000,
RK3036_PLL_RATE( 533250000,
RK3036_PLL_RATE( 504000000,
RK3036_PLL_RATE( 500000000,

100, 3, 1, 1, 0),
350, 2, 1, 1, 0),
58, 2, 1, 1, 0),
169, 2, 1, 1, 0),
75, 3, 1, 1, 0),
99, 4, 1, 1, 0),
711, 4, 1, 1, 0),
63, 3, 1, 1, 0),
250, 2, 1, 1, 0),
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RK3036_PLL_RATE( 408000000, 1, 68, 2, 2, 1, 0),
RK3036_PLL_RATE( 312000000, 2, 2,1, 0),
RK3036_PLL_RATE( 297000000, 1, 99, 4, 2, 1, 0),
RK3036_PLL_RATE( 216000000, 1, 72, 4, 2, 1, 0),
RK3036_PLL_RATE( 148500000, 1, 99, 4, 4, 1, 0),
RK3036_PLL_RATE( 106500000, 1, 71, 4, 4, 1, 0),
RK3036_PLL_RATE( 96000000, 1, 64, 4, 4, 1, 0),
RK3036_PLL_RATE( 74250000, 2, 99, 4, 4, 1, 0),
RK3036_PLL_RATE( 65000000, 1, 65, 6, 4, 1, 0),
RK3036_PLL_RATE( 54000000, 1, 54, 6, 4, 1, 0),
RK3036_PLL_RATE( 27000000, 1, 27, 6, 4, 1, 0),

{ /* sentinel */ },
I

PLL itE 2T

VCO = 24M * FBDIV / REFDIV (450M ~ 2200M)
/*VCOMKjitteriBi/y, DUFEMK; REFDIVE/NPLL LOCKI [HEEL*/
FOUT = VCO / POSTDIV1/ POSTDIV2 /
/* POSTDIVL > = POSTDIV2*/
@1: VCO=24M*99/2=1188M
FOUT =1188/2/1=594M
NERFFEENNEARY PLL S, 1RIR EIRNTANTRIGRIE],
B PLL BRI, BEREAR, S8mE1HE PLLIISEL.
(R (BEERFEAEmMNTERE, VCO REEFRIEREXR, WERXS PLLRY jitter BERIIAEEINE
F. )

BRI TREI AR B

LCDC ERBXAIRIh

LCDC i DCLK EIRIESRIRENDHRREN, FLUAEFRESERAES. AL RKFEE L LCDC
89 DCLK —fg 23t 55— PLL B9, EBRFEIRE— PLL, FTLAUXA PLL BSRRARIERIERDML, AT
PA—AgItE PLL Bk EaTLABRNITE PLL 84810, ME—LEAII A ERAA R EREEL PLL
THE. IES:
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a4 PLL

RK303X M5 CPLL

RK312X M5 CPLL

RK322X Jh 5 HDMIPHY PLL
RK3288X JRe5 CPLL

RK3368 JH 5 NPLL

RK3399 SIFWEM S CPLLFIVPLL

E% 3-1 DCLKOERE
SHFEREY CLOCK BNiRE, AEMNFEERMREAKR, ELLLL RK322X 1 RK3288 F9fl,
RK322X:

{88/ HDMIPHY PLL 25§ DCLK LCDC, RrlABittEkEE, DCLK LCDC FEZL, HiikAR HDMIPHY it
Z/ORIRTHRE LT, XANE HDMIPHY PIERSEHL PLL A98EEIH.

RK3288:

RK3288 RIBILLIRARIT Y, SBPAHE CPLLRAERER, (B2 CPLL TEEBEMAIIH, MHE 3288 B
R, tEiR% DCLK LCDCO #] DCLK_LCDCT, —/MEEE— Mg HDMI B7R. EEEIR HOMI B
EIRSEPRFRIDIFERERR, FILIEC ERZERNRIZAY PLLAY, BZ 3288 Rt ERBE—PLLEE
T, BPARAIFRAEERTERIETLMERN CPLL AR, HEERD VRN, MB—1 lcdc REE
EfEZE) GPLL A CPLL ERRBRE T oSN RITAIRER,

RK3399:

VPLLELHDMIERR, tiEMHDMIERBIVOPHIDCLKEELSEEVPLLLE, FEDCLKFIVPLLITR
BIXZR., B— 1 VOPHBEFECPLL, DtsILAYNTECE:

VOPO4 HDMI

&vopb_rk_fb {
assigned-clocks = <&cru DCLK_VOPO_DIV>;
assigned-clock-parents = <&cru PLL_VPLL>;
it
&vopl_rk_fb {
assigned-clocks = <&cru DCLK_VOP1_DIV>;
assigned-clock-parents = <&cru PLL_CPLL>;
i

VOP145HDMI

&vopb_rk_fb {
assigned-clocks = <&cru DCLK_VOPO_DIV>;
assigned-clock-parents = <&cru PLL_CPLL>;
};
&vopl_rk_fb {
assigned-clocks = <&cru DCLK_VOP1_DIV>;
assigned-clock-parents = <&cru PLL_VPLL>;
};
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12S. UART EH/INDHIRY. 3T/ NI SIRERSE—NEK, B2/ SaRISRERIR/ LD STRY
Parent §—> 20 fBHIXER, MERAHE 20 FXRR, HHAICLOCKSBRARIF IR,

L =
XIN24M_DIV2

/ parent > frac * 20 12
250_clkout
358 XIN24M_DIVZ \ [sor | 5 0
ﬁ_———"TS“E—FUE/‘/ R {2} 1 gt
;::‘ 1~128 e Sfing /
-DIV
ElZR 3-2 NIRRT R EE

PAK RS 8

XTFLAKMAGRG T, —AREREEER, BIRLIKWER SOM FEHERMIER, FILLAKMER 125M 5
HERSRE, —RBLIANERRY, PLL HEZEENRTEL. R SRIRE T =BT ERRE
FREHIEHERIRTH, BRALIKWHEERIMNBI &R, XN ERIEDN R BRKE LR ms =ERT.
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