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1. J5 b

1.1 AR

AREE AN P RS R VRS, TR AT, DS,

1.2 HEME

(RN

XEYFRIR RS SOC SR BN PIIRIIRRESE,  FFAR PR AE AU, A s —kE,
CLOCK thAHEZ, HLUERARAEG, Bz B R, Wat@s it nFEEnsh
BEERIINE, USB ) HIRE), EREZ TEEMAN SOC & RN HR/ELIT,

I ppir el

A[JZ1T LINUX ) ERAFEE &, &GS 741 CLOCK TREE, AIFEEEZ—MEIEES SPEC,
#E CLOCK HHEMZET, —ESE —MNEE AR E ZIRHRE, IXANEH CLOCK Mg, A
FOXEEES A H Y CLOCK £H

PSR

CLOCK MR8 FRE: T4 CLOCK I Oscillator (BIEIR %S, MARIEIEIRes) B0 Crystal
(R4, WARER) ; FTAEAY PLL (8{4H3F, Phase Locked Loop) ; FHT 734 Divider; F
FZEIEFN MUX; BT CLOCK ENABLEfZHIM5[]; fH CLOCK FUREEREEL (nIFR{E
CONSUMER) ; %%,

1.3 B85 2

H—1 soC #E H B R, FEZEHE PLL WiLE, %1 CLOCK &M, DIV, MUX
%, OHAARR, W EREEZERN,

—«  PLLI e o /1/2/3 .. [—lmlck - HW1

12 clk 4 -
PLL2 L o 10203 hw2 clk hY

HW2

oscillator or | . PLL3
crystal

i
7\
|

l;-.l'- L

1,/2/3 ... e _clh ~ HW3

B 1-1 IR AR
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1.4 BB

Clock driver
» fixed factor
> Clock driver
fixed-rate
Uses the public clyck API
clie_get{), clk_puki() Clock driver Provided by
clk_prepare(). clk_unprgpare() Uses the gate the base clock
clk_enable(), dk_disable() clk_ops framework
clk_get_rate(), etd operations
Device driver ————XX XX —>» Clock framework —_— Elocrl‘::;wer
» Clock driver
) divider
Describes: Clock driver
= Clocks and their > foo
relationships Provided by
- Which clocks are needed the driver code
for the different devices  L——3» Clock driver

bar

clk-rk3xo0x.c

B 1-2 I Pific B A
FHARERE (RREMTH CLOCK #4H) :

1. Enable/Disable CLOCK,
2. % B CLOCK RYHiZ,
3. #%#% CLOCK HY Parent,

1.5 1S4

CLOCK HJERHHEZEH CLOCK [ Device Tree (CLOCK M Eesfiii. CLOCK ZAIIBHIRRREE) |
Device driver ) CLOCK FC & F1 CLOCK API =B, X =37 12EE. CLOCK fRADEEIZaNZ 1-1
Fi7Ro

BiH YihE #1%

Clk- CHEEZCLOCKIF A an iR, CLOCKZ AN Drivers/clk/rockchip/clk-
rk3xxx.c RHRK R FIRSE rk3xxx.c

Rk3xxX- hHECLOCKIVIDIE X, JEIdIDILALCLOCK Include/dt-

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

RK FE5IHY AbFE RK A PLL ISP, ZbFE RK B —LERETRIN B4 Drivers/clk/rockchip/clk-

AbER LCDC, I2S % XXX.C
CLK API 24 Linux PR Nt Driver O Drivers/clk/clk-xxx.x
3% 1-3 CLOCKARREAL %

2. CLOCK JF&¥5m
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2.1 HEiR

AERAAELINFECE, H API IR CLOCK &%,

2.2 BFPPAH B &

2.2.1 PLL

WUEIR, JEH 24M EREIN, RENERBHEIR S AN AR, X2 SOC A5 CLOCK IR &K
TH. SOC FIATH M2k BO% & R AR 2 M PLL 2955 F2EAY, RK FE T2 PLL A:

PLL TS & w/iE

—f 45 CPU i/, Ky CPU 2484, APLL

APLL  CLOCK_CORE  CPU ¥} LI CPU SR AUSEAS L
= ZORHIMA AL

—f% 14 DDR {H, [F’) DDR 24845, DPLL
DPLL CLOCK_DDR DDR HJH

2>1R4E DDR ZR28 L.
GPLL PRt Egk, 4h — IR ETE 594M B#E 1200M, fRIEFEA
R e 100. 200. 300. 400M HE$PERA %
CPLL GMAC BE&H — A% AT RESZ 400, 500, 800. 1000M, EN#& 24
i By Lede J &5,
ZaHAth
NPLL ’%ﬁ@‘%m —EATHER 1188M, S Ledc M,

& 2-1 PLLI#IA

2.2.2 Mgk

FA1 soC MR LA ACLK _PERI, HCLK_PERI, PCLK PERI. ACLK_BUS. HCLK BUS. PCLK_BUS.
(ACLK FTFEUE~EH, PCLK IE HCLK —fZHATHESRILE)

MiX 43 BUS B PERI F220 TS EFESDLMX 7, ACLK il 100-300M, PCLK Jt[H
50M~150M, HCLK il 37M~150M, BUS FHF2/E—ELHAILE, 0 12C, 12S. SPIZ, PERI K
H—f%2 EMMC, GMAC., USB %, ARRMGHTERITINSE 2R, Flin: XFRLest &g g
KESTRIN, ARERIREA IR AR — MHAZAY ACLK (41 ACLK_EMMC 5# ACLK_USB %) ,

BRI AN S BRI, T ESE:
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aclk_peri_noc

aclk peri pre
» aclk_gmac
(ia———»
[GTi0 ] helk_sdmme
helk_sdi

_hclke:l'nrm;:.

helk peri pre > TN, helk nande »

clk_intmem_mbist

—

aclk_intmem

aclk bus pre (G0 ] »

> aclk dmac bus
@2 ] - =»

AU aclk bus ng

helk_rom

helk_bus| pre — &S
@ helk_i2s0 Efgh
e ] helk 251 8ch
(@0} helk i2s2 2cf
RN helk_spdif Sga

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

B3R 2-2 LRI Pty

(Gn: GMAC 842 & B QIR IS ZAR DAL B P () 8dm #5188, 7] DATE S ACLK_PERI k&
SZE)

L

RK3399 L SndAE DMK, 43 hE#: ACLK_PERIHP, HCLK_PERIHP,
PCLK_PERIHP; {ii%: ACLK_PERILPO, HCLK_PERILPO, PCLK_PERILPO, HCLK_PERILP1,
PCLK_PERILP1, IXFEUEN TUIRERAL, RIBAFT KATAREARNSEME, (BAEGNEE
FEMRS% S 2 N 1R DL )

A PAz# (EMMC. GMAC., USB¥H HCEHACLK) ,

2.2.3 GATING

CLOCK MIHEZRFHHIRZ M) GATING, TEZN TRARIIFEMHER, £ —Si%&KM, CLOCK ANEZ4ER:
RURHEE, T DAEM] GATING, & e,

RK CLOCK HIHEZEHY GATING SE2iZHEINEEH), B R FIEME. GATING A — 5| FHiHELHI, #
XN ORI CLOCK FTH, 2i@liFTHH AL CLOCK, ¥ CLOCK K[}, 4 CLOCK <&/
FPEHIF CLOCK, TERTEIT-EBC Az A 22 414 CLOCK,
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(4n: 1282 fEEFHRYEHE, WIREFTIFERIF =/ GATING (WE 2-2) |, (BE®RMG FREET &G —%K

Y GATING, WKeheit< HAFTHE parent H GATING)

XIN24M_DIVZ

™

516}

A 2 4

516_15 516_0
- . Ij (12MHz)
elect q Div e
from ~—— 1~128 ‘ S30_0
- E

56 15 ce n XINZM_DIVZ

[&3% 2-3 GATING A &

2.3 I piic B

2.3.1 PP pIaG L ic &

8 clk_i2s2
-

5LINUX3.10ARF, 4.4NEREEIRTE 6 F "of_clk_set_defaults" A5 i HT "assigned-clocks" 5 HX
CLOCKIVID, #RJ53KHEICLOCK Name, fi##T"assigned-clock-parents" KB AR 2 1% B PARENT, fi#

#"assigned-clock-rates" S KENFR B I B IR,

arch/armé4/dts/rockchip/rk33xx.dtsi

cru: clock-controller@ff760000 {

compatible = "rockchip, rk3399-cru";

reg = <0Ox0 Oxff760000 OxO0 Ox1000>;

#clock-cells = <1>;

#reset-cells = <1>;

assigned-clocks =
<&cru ACLK_VOPO>, <&cru HCLK_VOPO>,
<&cru ACLK_VOP1>, <&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>;

3

1. 4
CLOCK TREE #J4a /0N % BRI :

assigned-clock-rates =
<400000000>, <200000000>,
<400000000>, <200000000>,
<816000000>, <816000000>,
<594000000>, <800000000>,

<1000000000>,
<150000000>, <75000000>,
<37500000>,
<100000000>, <100000000>,
<50000000>,

<100000000>, <50000000>;
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2. Parent

CLOCK TREE #JiffLi% B 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>;

R
AssingedfFiC B ParentflIRatefs[ %, TR Assigned-Clocks—— X, [KINi% & 2% 8 Assigned-ClocksH]
CLK ID#HTEHIF I ER,

3. Gating
CLOCK TREE #J4a 1 A2 ERIA Enable:

HERE: NTFREBRIAVIGAL Enable, Hi%#%E 5 H 2% Enable IEH, fECLOCKHIMEILERZ G, =
LA
(1) #IFCLOCK:

L clk-rk3xxx.cH M Critical iL B, FEAErk3399_cru_critical_clocks F N7 B ERIAFTHHICLOCK
Name, — HIEHMCLOCKMYIHE#NN, JEHIXNCLOCKREAREW LI,

static const char *const rk3399_cru_critical_clocks[] __initconst = {
"aclk_usb3_noc",
"aclk_gmac_noc",
"pclk_gmac_noc",
"pclk_center_main_noc",
"aclk_cci_noco",
"aclk_cci_noc1",
"clk_dbg_noc",
"hclk_vcodec_noc",
"aclk_vcodec_noc",
"hclk_vdu_noc",
"aclk_vdu_noc",

B
(2) CLOCKMJE X I zHE fiFlag)& 4 CLK_IGNORE_UNUSED, IXFERMEIXNCLOCKE A, 1Eikx
JECLOCK X %A FIICLOCKIN thARE L HAIX D, {H/2TECLOCK TREE_-E #([JEnable Cntif /20, {H

ECLOCKZTTaH,

GATE(PCLK_PMUGRF_PMU, "pclk_pmugrf_pmu", "pclk_pmu_src'", CLK_IGNORE_UNUSED,
RK3399_PMU_CLKGATE_CON(1), 1, GFLAGS),

2.3.2 INBhID

LINUX4.4%114.19_E X CLOCK Y #/E# 25| FICLOCK ID, iIDR{r[3KER?

TEclk-rk3xxx.cHH K 2| T 22 HIFICLOCK (A] AR Jd Name £$K) :
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COMPOSITE_| FRﬁCM - CLE_SET_RATE_PARENMT,
RE3 - |L

CLK‘@-RR'S%SS PI"‘I GATE CDN(D), &, GFLAGS,

395 artd_ |:| u fracmux:lJ

/% pruu clock gates */
GATEISCLK_TIMERLZ_FIJ, \clk_timer( " "o timer_src_pmi% 0, RE3399_PMU_CLKGATE_CON(D), 3, GFLAGS
GATE!DgLK_ "Ml timepd_prou”, "he_timer_src_prmy?, 0, RE3399_PMU_CLKGATE_CON{DY, 4, GFLAGS

& 3% 2-4 CLOCKID/ Ml &

2.3.3 EEFCLOCK IR i %Y

WA R LA

GATE: HIAGATING, FEHRIECLOCKID, %! GATINGHIZFFaslmiHiiit, BITH %,
MUX: fIRSLECT, FEHEFHFCLOCK ID, KA, MUXWFFaemisiil, BITN S,
COMPOSITE: f#IAHMUX, DIV, GATINGMJCLK, FZEfI$ECLOCKID, KA MUX, DIV,
GARINGHF 2 e fmistil, BITHR %,

#define MUX(_id, cname, pnames, f, o, 5, w, mf) kY
1
Jid = _id, b,
branch_type = branch_mus, h,
Janne = Ccname, b
parent_names = pnames, Y,
num_parents = ARRAY_SIZE(pnames), h
flags =f, b,
muxdiv_offset = o, b,
mux_shift ==, b,
mux_width =, b,
mux_flags = mf, b
ngate_offset =-1, b
I
#define DI¥(_id, cname, pname, f, o, 5, w, df) b,
1 ‘u
Jid = _id, b,
branch_type = branch_divider, b
narme = cname,
parent_names = (const char *[1){ pname }, h,
num_parents = 1
flags =f, b,
muxdiv_offset =0, h
div_shift = s, b,
(div_width =, b
div_flags = df, b
.gate_offset =-1, b,
H
#define (HIEIEIREE. id, cname, pnames, f, mo, ms, mw, mf, ds, dw",
df, go, gs, gof) Y
1 ,
.id = _id, Y,
branch_type = branch_composite, b,
name = cname,
parent_names = pnames, Y,
qnum_parents = ARRAY_SIZE(pnames), i
flags =T, b,
mnuxdiv_offset = muo, h,
oz _shift = ms, ks
onux_width = miw, b,
mux_flags = mf, M,
(div_shift = ds, b,
div_width = dw, b,
div_flags= df, h,
.gate_offset = go, b,
.gate_shift = gs, b,
.gate_flags = gf, M,

}? end COMPOSITE ?

& %% 2-5 CLOCKTYPE =l [&

)J
L
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Clk-rk3xxx.cHHIFEH, [ HIXEECLOCKA MR EL, #iRICLOCKYRA, FiFds MR TRARE,

i

L F* usbhphy */

; GATE(SCLK_USBZPHYO_REF, "cllk_ushZphy0_ref", "xinzdm", CLK_IGNORE_UNMUSED,

i RK3399_CLKGATE_CON(s), &, GFLAGS) |

” GATE(SCLK_USBZPHv1_REF, "cll_usbZphyl_ref", "xinf4m", CLK_IENORE_UNMUSED,

i RK3399_CLKGATE_CON(s), &, GFLAGS],

1

1 GATE(D, "clk_usbphy0_480mm_ src", "clk_usbphy0_480m", CLK_IGMNORE URNUSED,
RK3399_CLEGATE_COMN(13), 12, GFLAGS],

GATE(D, "clk_usbphyl_480m_sre", "clk_usbphyl_480m", CLK_IGHNORE_UNMUSED,
RK3399 CLKGATE_COM{132), 12, GFLAGS],

MUE(o, "cllk_usbphy_480m", mux_usbphy_480m_p, CLK_IGHORE_LIMNUSED,
RK3399_CLKSEL_CON{1l4), s, 1, MFLAGS),

MUX(o, "upll", muz_pll_sre_24rm_usbphy480m_p, 0,

H
b
P
it
H
¥ RK3399_CLKSEL_CON(14), 15, 1, MFLAGS],
1

1

COMPOSITE_NODIY(SCLK_HSICPHY, "clk_hsicphy", mux_pll_sre_cpll_gpll_npll_usbphy480m_p, o,
RK3399_CLKSEL_CON{13), 0, z, MFLAGS,
RK3399_CLKGATE_CON(s), 4, GFLAGS],

RE3399_CLKSEL_COMN(23), &, z, MFLAGS, 0, &, DFLAGS,

i
[ COMPOSITE(ACLE_USB3, "aclk_usb3", mux_pll_sre_cpll_gpll_npll_p, o,
-
; RK3399 CLKGATE_COMN(1z), 0, GFLAGS),

[# %% 2-6 CLOCKPARENT R I[&]

2.3.4 Driver I BhC &

1. RHX CLOCK #8%t

DTS &4 S HIRNMCLOCKE [HEE (HEfF)

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 &4 S E AR TINCLOCKS | FE R

Driver code:

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

2.4 CLOCK API ##[1

2.4.1 FEJCLOCK API

1. ket
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#include <linux/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. 3RElCLOCK#5 5

struct clk *devm_clk_get(struct device *dev, const char *id) (M, "LAEZ
FETR0

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) (i, AR, KHTRK)

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. #E#/fiHE CLOCK

int clk_prepare(struct clk *clk)

TN PPRTEA, FIRESIERURIR, T DUEIRIRER 72X 8, AT DURFHRERYRE lenable B * /
void clk_unprepare(struct clk *clk)

/*prepareflIgIE*/

int clk_enable(struct clk *clk)

/HJRFARCE, FIFINBR, XA BREL B E ™ A SE R A] F I M5 5 5 A BRI A * /

void clk_disable(struct clk *clk)

/R TFARAE, SRHAIp*/

clk_enable/clk_disable, /A3I//E1Eclock, ANEHERR,

clk_prepare/clk_unprepare, Jg#/clockilifiEss TIE/{F1Eclock/GMIE)E TI1E, AlREHRAR,

A] DA#FH clk_prepare_enable / clk_disable_unprepare, clk_prepare_enable / clk_disable_unprepare(8%3&
clk_enable / clk_disable) #A4AAS, PAES | THEIER,

R
prepare/unprepare, enable/disable [J5FA:

XMNE API AR, 2fECLOCKME#)/ME 14534 Atomic A1 Non-atomic BN,  PATS B SCELATIE FH
Rt b AT AN =RER T RESMEIR”, AN DNAENS X — 2S5 IFIKZERNCLOCK Driver, 1HER]HE
5 REMEARAVHRE, %3 Prepare/Unprepare 1553, —EANRENXE] Enable/Disable H1; — 212 L EMH
CLOCKHIDriver, ] Prepare/Unprepare £ [1I RIREXMEAR, T /7 AEETE Atomic b3 (BIATAERELE
Mutex 8. HHI3CH], Spinlock BALRIPEIXIR) YA, TMiEA Enable/Disable 2 1 IR

74P, CLOCKHY Enable/Disable At 2 T2 HEARNE? X EH24MFlF, fil40 Enable PLL CLOCK, f£/33/1
PLL 5, TREFFERE, M PLL WERERBLZREKN, XERNEZ cPU Rt GHFEREER) , A~
IR CPU,



®iG, NS HB G4 clk_prepare_enable/clk_disable_unprepare % [-1WE? 41518 H & RERIfR 2 AE
Non-atomic & RSCHEFH, SLAT LA & FH prepare/enable, disable/unprepared, A T f&j 22, Framework
LA B I AME L,

4. e E CLOCKi®%
int clk_set_rate(struct clk *clk, unsigned long rate) (#fiHz)

GREHE/NTF 0, RECLOCKZE)

2.4.2 71345

DTS

tsadc: tsadc@ff260000 {
compatible = "rockchip, rk3399-tsadc";
reg = <0x0 Oxff260000 OX0 OX100>;
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";
pinctrl-0 = <&otp_gpio>;
pinctrl-1 = <&otp_out>;
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 lines\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",
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error);
return error;

clk_bulk_disable_unprepare(thermal->num_clks, thermal->clks);

2.5 CLOCK ik

1. CLOCK DEBUGS:

FTED Y AN SRt 454 -
cat /sys/kernel/debug/clk/clk_summary

2. CLOCK VEEYiski:

e NN .
TS

SN

get rate:
cat /sys/kernel/debug/clk_saradc/clk_rate

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

FTFHc1lk:
echo 1 > /sys/kernel/debug/clk_saradc/clk_enable_count

Kilck:
echo 0 > /sys/kernel/debug/clk_saradc/clk_enable_count

3. TEST_CLK_OUT i :

IR AT DU ] test_clk_out, EREMIACLOCKHIHINZR, T HIAFLEM M R A IER, AiE
J515(BA RK3399 i)


af://n293

clk_core_b_0

aclk_cci_pre_2

Ve EERT £ 5T i Rltest pin
aclk_perilp0_4 ‘r -‘Lﬁﬁ %"Jﬂ: tt
- ] Fgating

helk_perilpl_5

M[3:0] G13[11] 552{:0]

aclk_gpu_pre_8

clk_rga_core_9

clk_vdu_core_10

clk_pciephy_ref100m_11

Pl tact fean 15

3% 2-7 TESTCLK /R
EHECLOCKI MUX
CRU_MISC_CON

Address: Operational Base + offset (0x050c)

clk_test



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'hc: declk_vop0_2wrap
4'hd: clk_rte
4'he: clkout_24m
A'hf: cllc_wifi

3:0 |RW |0x0

&3 2-8 TESTCLOCK_MUX
BECLOCKM DIV
CRU_CLKSEL58_CON

Address: Operational Base + offset (0x01e8)

0.2 R (T AN Essvied
clk_test_div_con
4:0 |(RW |Oxif test divider control register
clk=clk_src/(div_con+1}

&Z 2-9 TESTCLOCK_DIV
EECLOCKI GATING
CRU_CLKGATE13_CON

Address: Operational Base + offset (0x0334)

L L e T L

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

&% 2-10 TESTCLOCK_GATE

3. H WL 8 i
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3.1PLL %HE

3.1.1 PLL $i b X

static struct rockchip_pll_rate_table rk3399 pll_rates[] = {
/* _mhz, _refdiv, _fbdiv, _postdivl, _postdiv2, _dsmpd, _frac */

RK3036_PLL_RATE(2208000000, 1, 92, 1, 1, 1, 0),
RK3036_PLL_RATE (2184000000, 1, 91, 1, 1, 1, 0),
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),
RK3036_PLL_RATE(1104000000, 1, 46, 1, 1, 1, 0),

RK3036_PLL_RATE (1100000000, 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),

[EY
N
N


af://n326
af://n327

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, 1, 100, 3, 1, 1, 0),
RK3036_PLL_RATE( 700000000, 6, 350, 2, 1, 1, 0),
RK3036_PLL_RATE( 696000000, 1, 58, 2, 1, 1, 0),
RK3036_PLL_RATE( 676000000, 3, 169, 2, 1, 1, 0),
RK3036_PLL_RATE( 600000000, 1, 75, 3, 1, 1, 0),
RK3036_PLL_RATE( 594000000, 1, 99, 4, 1, 1, 0),
RK3036_PLL_RATE( 533250000, 8, 711, 4, 1, 1, 0),
RK3036_PLL_RATE( 504000000, 1, 63, 3, 1, 1, 0),
RK3036_PLL_RATE( 500000000, 6, 250, 2, 1, 1, 0),
RK3036_PLL_RATE( 408000000, 1, 68, 2, 2, 1, 0),
RK3036_PLL_RATE( 312000000, 1, 52, 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 */ },
+

3.1.2 PLL itE AR

VCO = 24M * FBDIV / REFDIV (450M ~ 2200M)
/*VCOKjitteri)y, THFEBK; REFDIVEV/PLL LOCKIN fEIBkKE*/
FOUT = VCO / POSTDIV1/ POSTDIV2 /
/* POSTDIV1 > = POSTDIV2*/

. VCO=24M*99/2 =1188M

FOUT = 1188/ 2/1 = 594M

WIR AR B AN AR PLL 410, 288 IR A KA RASHIA],

A= PLL KR ERHN, BEREANT], SHIEUHE PLL NS, 0

(GERE: (EREH AR, vCo RNRERIEREAR, WHRX PLL Y jitter A ZR AT I fE
Ao )
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3.2 SRS Rk I B S B
3.2.1 LCDC ‘AR i gh

LCDC ) DCLK 2R YA i HEROUE R, FrAARFESESARAKZER. AARK F& L
LCDC Y DCLK —f@ i — PLL Y, BT Z 55— PLL, FrPAXA™ PLL HUARSARYE R ZER
Bk, A A—% it PLL ZRZR DAEZNH A PLL 24010, M B — L AR I E BRI R BN S
TEL PLL N, WIRE&RA:

7 PR PLL

RK303X M5 CPLL

RK312X 5 CPLL

RK322X M5 HDMIPHY PLL
RK3288X M CPLL

RK3368 M5 NPLL

RK3399 XFENEM 5 CPLLATVPLL

&3 3-1 DCLK A
MNTFERE CLOCK iR E, AREEERER, fEILPA RK322X 1 RK3288 J9fl,
RK322X:

i HDMIPHY PLL %5 DCLK LCDC, FfffAFLELELfE ¥, DCLK LCDC FR &%), mtt%i8 HDMIPHY #i
HZ2/DRREEERT AT, XN 2 HDMIPHY WHFSEER PLL BUES H,

RK3288:

RK3288 HUHL LR T, BmAMSE CPLL M G, {22 CPLL NHIEA HAMIN S, mH 3288 &%
FWE, k2 #A DCLK_LCDCO il DCLK_LCDC1, —/M#E % — Mg HDMI TR, T ZHE HDMI 7.
N ERSERR PR R A X R, FrAMIS ERREMNMEAZH PLL Y, {H72 3288 Wit A~ PLL 4
TR, IBAFRATE R AEE SR T B E AT UL CPLL HOAR, TR0 WRIE, Mm% — lcdec 2
REZTE AT GPLL Al CPLL B8 FUMIR R /4 bl A2

RK3399:

VPLLIZAHDMUE A, it R MHDMIE R VOPHDCLK FEES E £ VPLL |, F HDCLKHVPLL
RIELIXZR, 55— DNVOPHELECPLL, DisA] AU NECLE :

VOPOZ;HDMI

&vopb_rk_fb {
assigned-clocks = <&cru DCLK_VOPO_DIV>;
assigned-clock-parents = <&cru PLL_VPLL>;
3
&vopl_rk_fb {
assigned-clocks = <&cru DCLK_VOP1_DIV>;
assigned-clock-parents = <&cru PLL_CPLL>;

3
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VOP145HDMI

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

}i

BRI EEBAGH, SNSHEHR R, R EER,
3.2.2 /NELST A

12S. UART G /N, X TN B —NEER, w2/ N SIS ER N 45
Parent H—" 20 f5HIE R, WHRANHE 20 (52X R, HHAICLOCKS B BRAIES K.,
=

XIN24M_DIV2

/ parent > frac * 20 e

Y

BUF
i2s0_clkout

3 XIN24M_DIV2 —
5.5 so [ e (o] s -
select DivFree g BE

from 1~128 - S8 0 4

- o

Div

B3R 3-2 /N BRI BRI &

3.2.3 DK i

XEF AR MR B, —RCESROBAEHERY, EIRDURIER 5oM RSHERIIR, T IRBARMIZR 125M Fif
R, — A UK FRRAY, PLL HERAE AN B o an SR Bl A B 28 e T H A A B RS
RECHREHERTIE R, AR 2, DOK R 2 6 F A MERIN B iR XX AN ARTEITE 75 5K K SEBR A7 7 SE
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