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2.3 B BACE

2.3.1 B8P RC B

1 arch/armé4/dts/rockchip/rk33xx.dtsi

2

3 rockchip_clocks_init: clocks-init{

4 compatible = "rockchip,clocks-init";
5 3
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L i

CLOCK TREEWI#RALIN 15 B 5% -

rockchip,clocks-init-rate =

<&clk_gp11 1200000000>, <&clk_core
700000000>,

<&clk_cp11 500000000>, <&aclk_bus
150000000>,

<&hclk_bus 150000000>, <&pclk_bus
75000000>,

<&aclk_peri 150000000>, <&hclk_peri
150000000>,

<&pclk_peri 75000000>, <&clk_mac
125000000>,

<&aclk_iep 250000000>, <&hclk_vio
125000000>,

<&aclk_rga 250000000>, <&clk_gpu
250000000>,

<&acTk_vpu 25000000>, <&clk_vdec_core
250000000>,

<&cTk_vdec_cabac 250000000>,
<&aclk_rkvdec 16000000>,

<&aclk_vop 400000000>, <&clk_gmac_div
25000000>;

2. Parent

CLOCK TREE®J#H LI 1 & ffiparent:

rockchip,clocks-init-parent =
<&c1k_i2s0_p11 &clk_gpll>, <&clk_i2sl_pl1
&cTk_gpl11>,

<&cTk_i2s2_p11 &clk_gpl1>, <&clk_spdif_pl1

&cTk_gpl11>,

<&clk_gpu &clk_cpll>, <&dcTk_vopO
&hdmi_phy_clk>,

<&aclk_bus &clk_gpl1>, <&aclk_peri
&cTk_gpl11>,

<&cTk_sdmmcO &clk_cpl1>, <&cTk_emmc
&cTk_cpl1>,

<&clk_sdio &clk_cpl1>, <&aclk_vpu
&clk_cpl11>,

<&hdmi_phy_clk &hdmiphy_out>, <&usb480m
&ushb480m_phy>,

<&aclk_rkvdec &clk_cpll1>, <&clk_gmac
&clk_cpll1>;

3. Gating

CLOCK TREEWJZAALI 2 75 2k ik enable:



HE: X TBCEBUAIAG Lenable, H B A 51 H Zenableffiif o, fEclk#]
U SE R R, B

rockchip_clocks_enable: clocks-enable {

compatible = "rockchip,clocks-enable";
clocks =

/*PLL*/

<&clk_apl11>,

<&clk_dpl11>,

<&cTk_gpl11>,

<&clk_cpl11>,

/*PD_CORE*/
<&clk_core>,
<&pclk_dbg>,
<&aclk_core>,
<&clk_gates4 2>,

/*PD_BUS*/

<&clk_gates6 3>,/*pclk_bus_pre*/
<&clk_gates? 1>,/*clk4x_ddrphy*/
<&clk_gates8 5>,/*clk_ddrupctl*/
<&cTk_gates8 0>,/*aclk_intmem*/
<&clk_gates8 1>,/*clk_intmem_mbist*/
<&clk_gates8 2>,/*aclk_dmac_bus*/

2.3.2 Driver i £h o B
1. 3REXCLKH %t
DTS 445 A B iclocks| {5 B (HEF)

clocks = <&clk_saradc>, <&clk_gates7 14>;
clock-names = "saradc", "pclk_saradc";

dev->pclk = devm_clk_get(&pdev->dev,
"pclk_saradc");

dev->clk = devm_clk_get(&pdev->dev, "saradc");

DTS % 45 s R R I clock 5| 15 2

Driver code:

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

2.4 CLOCK API#: 1
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2.4.1 FEKCLK API

L kXX

#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. 3RELCLK#E 4t

struct clk *devm_clk_get(struct device *dev, const
char *id) G, TTLLESIBERBD

struct clk *clk_get(struct device *dev, const char
*3d)

3. &/ e CLK

int clk_prepare(struct clk *clk)

JETFIT B AT, AT RESE BUARAR, P AATARARES 73 B X 5L, Af
DU PR Elenabl e B %/

void clk_unprepare(struct clk *clk)

/*prepareff] R/

int clk_enable(struct clk *clk)

JFETFHRAE, SIS, XA MR O AUE = AR SE R AT R 5
Ja A Bk [A]* /

void clk_disable(struct clk *clk)

/FRTFHEAE, KRR/

clk_enable/clk_disable, Jazh/{F1kclock. ANLHEAR.

clk_prepare/clk_unprepare, Ji3lclockl e+ TIE/ {21k
clock/Gf35 e TE. A RESIENR .

7] LAf# A clk_prepare_enable / clk_disable_unprepare, clk prepare_enable /
clk_disable_unprepare(2i#clk enable / clk_disable) W45, LAME 5] HHH0E
fffio

HEE:
prepare/unprepare, enable/disablef)i i :

XHEAPIFIAR, &itclockE 5/45 1k JvatomicHinon-atomic i 4N B,
DAJT (B S E A F o DRIkt b T i AN 2 BRI/ T e 2 BRI, A7 /S A FE I &
X — i FER)Z K clock driver, BRI HE 51 LHEAR A#0E, R
prepare/unprepare™1 SEH, —E ANfEi Flenable/disabler; 2 dElE bR A
clockffidriver, i prepare/unpreparef’ I 1] RE 2> HEAR, T /i ANREAEatomic
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RS (A S mutex B HRWTOCH] . spinlock B AR 1 XA A, 1
/4 F enable/disable+# 1 I AT Ji5 0 o

F4h, clockienable/disable A4 7 BREIRIE ? 1X B24MIF, f#lfenable
PLL clk, fEJA#IPLL)G, S . MPLLAARE N M2 RK A, B
[ EECPUAS H GHFRHEIR) , ANREE2IE R CPU.

WG, NS E1E—ERclk prepare enable/clk _disable unpreparef% [l
W2 i i 2 RE R AR 2 ZEnon-atomic b R SCHE AT, sk R] LA FE I
prepare/enable. disable/unprepared, & | fiiff, frameworksi #5335 1 ixX
WAL,

4. #ECLKHZR
int clk_set_rate(struct clk *clk, unsigned long
rate) (HfiHz)

CR[EHE/NT0, B CLKARKD

2.4.2 7~
DTS

adc: adc@2006c000 {
compatible = "rockchip,saradc";
reg = <0x2006c000 0x100>;
interrupts = <GIC_SPI 26
IRQ_TYPE_LEVEL_HIGH>;

#io-channel-cells = <1>;
io-channel-ranges;
rockchip,adc-vref = <1800>;

clock-frequency = <1000000>;

clocks = <&clk_saradc>, <&clk_gates? 14>;
clock-names = "saradc", "pclk_saradc";
status = "disabled";

Driver code

static int rk_adc_probe(struct platform_device

*pdev)
{
info->clk = devm_clk_get(&pdev->dev,
"saradc');
if (IS_ERR(info->clk)) {
dev_err(&pdev->dev, "failed to get adc
clock\n");

ret = PTR_ERR(info->clk);
goto err_pclk;
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if(of_property_read_u32(np, "clock-
frequency", &rate)) {

dev_err(&pdev->dev, "Missing clock-

frequency property in the DT.\n");
goto err_pclk;
}
ret = clk_set_rate(info->clk, rate);
if(ret < 0) {

dev_err(&pdev->dev, "failed to set adc

cTk\n");
goto err_pclk;

}

clk_prepare_enable(info->clk);

static int rk_adc_remove(struct platform_device

*pdev)
{
struct iio_dev *indio_dev =
platform_get_drvdata(pdev);

struct rk_adc *info = iio_priv(indio_dev);

device_for_each_child(&pdev->dev, NULL,

rk_adc_remove_devices);
clk_disable_unprepare(info->clk);
clk_disable_unprepare(info->pclk);
iio_device_unregister(indio_dev);
free_irq(info->irqg, info);
iio_device_free(indio_dev);
return 0;

2.5 CLOCKIi ik

1. CLOCK DEBUGS:
FTED I B S5 44 -

cat /sys/kernel/debug/clk/clk_summary

2. CLOCK & H:
ic & %8I0«

7Ji%RK_PM_TESTS
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There is no help available for this option.
Symbol: RK_PM_TESTS [=Yy]
Type : boolean

Prompt: /sys/pm_tests/ support
Location:

-> System Type

-> Rockchip SoCs (ARCH_ROCKCHIP [=y])
Defined at arch/arm/mach-

rockchip/Kconfig.common:41

Depends on: ARCH_ROCKCHIP [=Yy]
Selects: DVFS [=y] &% WATCHDOG [=Yy]

get rate:
echo get [clk_name] >
/sys/pm_tests/clk_rate
set rate:
echo set [clk_name] [rate(Hz)] >
/sys/pm_tests/clk_rate
echo rawset [clk_name] [rate(Hz)] >
/sys/pm_tests/clk_rate
open rate:
echo open [clk_name] >
/sys/pm_tests/clk_rate
close rate:
echo close [clk_name] >
/sys/pm_tests/clk_rate

3. TEST_CLK_OUTl{&:

Ay I 2 AT DA% HE B test_clk out, BEAEMNRclkd AR, FFHH\ 3L ff
WA IR . FLE 775 (LARK3228 941):

(grf_soc_m;m a[s])

dk_wifi
clk_hdmi_cec
dk_core
clk_ddmphy
aclk_rkvdec
aclk_rkvenc
adk_vpu
aclk_rga
aclk_vi
aclk_vop
aclk_gpu
aclk_bus
aclk_peri
aclk_gmac
delk_vop
dk_pdm | |5 ‘
dk_rga |5 ) : clk enable
clk_vdec_core Y setting div
clk_venc_core
clk_tsp
clk_ddrphy1x
usb3otg_pipe3_pdk
otp_ips_osc_out
dk_24m

CRU_MISC_CON[12:8]

#% B CLKIMUX



CRU_MISC_CON

Address: Operational Base + offset (0x0134)

testclk_sel

Qutput clock selection for test

3'b000: outclock_test_t = buf_clk_wifi

3'b001: outclock_test_t = buf_clk_hdmi_cec
3'b010: outclock_test_t = buf clk_core_2wrap_pre
11:8 |RW [0x0 3'b011: outclock_test_t = buf clk_ddrphy

3'b100: outclock_test_t = buf_aclk_iep_2wrap_pre
3'b101: outclock_test_t = buf aclk_gpu_2wrap_pre
3'b110: outclock_test_t = buf_aclk_peri_2wrap_pre
3'b111: outclock_test_t = buf aclk_cpu_2wrap_pre
default: outclock_test _t = buf_clk_wifi

#% B CLK¥JDIV

CRU_CLKSEL4_CON

Address: Operational Base + offset (0x0054)

clk_monitor_div_con
4:0 |RW |0x03 Control clk_monitor divider freuency
clk=clk_src/(div_con+1)

#% B CLKJGATING
CRU_CLKGATEO_CON

Address: Operational Base + offset (0x00d0)

testclk_gate_en
15 RW |0x0 test output clock disable
When HIGH, disable clock

3 8 L R AR T

3.1 PLLIX &

3.1.1 PLLSRI A 4R

AR A PLLAR I /7 4% . PLLUFSEANSE A — 2R, MAPLLIARIX
AR, EiHEIFREPLLINZEL.

fErk3xxx-clocks.dtsit, FRFIPLL, il HZAY,
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clk_cpll: pl1-c1k@0018 {
compatible = "rockchip,rk3188-pl11-
clk";
clock-output-names = "clk_cpl1";
rockchip,pll-type =
<CLK_PLL_312XPLUS>;
bE

HAEPLLAIEAY, #Eclk-pll.ch &3k PLLAT R 3 Hr A F 4% -
case CLK_PLL_312XPLUS:

return &clk_pl1_ops_312xplus;

3.1.2 PLLE] i i H i) 5 X

static const struct clk_ops clk_pl1l_ops_312xplus =
{

.recalc_rate = clk_pli_recalc_rate_3036_apl1,
.round_rate = clk_cpl1_round_rate_312xpTlus,
.set_rate = clk_cpli_set_rate_312xplus,
};

3.1.3 PLLAE R4 E X

struct pll_clk_set *clk_set = (struct pll_clk_set
*)(rk312xplus_pl1_com_table);
static const struct pll_clk_set
rk312xplus_pl1_com_table[] = {
_RK3036_PLL_SET_CLKS(1000000, 3, 125, 1, 1, 1,

0),

_RK3036_PLL_SET_CLKS(800000, 1, 100, 3, 1, 1,
0,

_RK3036_PLL_SET_CLKS(594000, 2, 99, 2, 1, 1,
0,

_RK3036_PLL_SET_CLKS(500000, 1, 125, 3, 2, 1,
0,

_RK3036_PLL_SET_CLKS(416000, 1, 104, 3, 2, 1,
0,

_RK3036_PLL_SET_CLKS(400000, 3, 200, 2, 2, 1,
0,

i

3.1.4 PLLitE AR
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VCO = 24M * FBDIV / REFDIV (450M ~ 2200M)

/*VCOKitterii/y, DFEEK; REFDIVIE/NPLL LOCKH] [k
wx/

FOUT = VCO / POSTDIV1/ POSTDIV2 /

/* POSTDIV1 > = POSTDIV2*/

n: VCO=24M *99/2=1188M

FOUT = 1188 /2/ 1 = 594M

QSR B AR IPLLARR , 408 EIRA KA ST RAZEI AT

A APLLIALRZRIRN, EREAT, &HZLIHHPLLKNSS. W
CLK_PLL_3036PLUS_AUTO

CLK_PLL_312XPLUS
CLK_PLL_3188PLUS_AUTO

GER: R BRI, VCORRELRIEREK, WA XPLLIjitter
FORMAEZWAEH] . D

3.2 BB R I R B

3.2.1 LCDC & 7R AH 3 f i

LCDCHIDCLKAAR s 24 A BE #1070 HeR g (K, BT AR dh (] A AR K ZE 57
BT URKY- £ ELCDCHIDCLK— 2 Al 5 —PLLAY. i 24l 5 —PLL, LA
XAPLLIAR AR BF (1 R A2AL . i A— B PLLESR 2 W] DAL H 315 PLL
SR 7 H— e A I oA SR A e R B AN AR PLL R il . 1 R ER
GiF

#HE -1
7= b A4 TR PLL
RK303X il 5 CPLL
RK312X 5 CPLL
RK322X i 5HDMIPHY PLL
RK3288X it 5 CPLL
RK3368 it 5 NPLL

X EoRHCLOCKIK B, ARPFEZRMRA, 72 PIRK322XHIRK3288
.

RK322X:
{ FFHDMIPHY PLL#DCLK LCDC, Frblgt b, DCLK LCDCHE £ /b,

B HDMIPHY #r 2 /D IR 8P v L T, XN 2 HDMIPHY P # SE BLPLLA 4
LT


af://n275
af://n276

RK3288:

RK3288 15t L kb 1, HARtJE CPLLAh 548, {H /2 CPLL N ik A At i
b, i HL328852 W, /2 A DCLK_LCDCOAIDCLK LCDC1, — /M
FE—MYHDMIE R . T EIEHDMIE RS SLhR R PR A R &, Ll
W TR AL PLLIY, {H/23288% 4t R4 —ANPLLA Bon . BAFAT
it R BB LR A2 L ) T ME LU CPLLI AR, 3 AT A HER BT, 1A —
lede 2 g7 4 RTGPLLAICPLL U AT A R 23047 HH it l I AT %

drivers/clk/rockchip/clk-ops.c
const struct clk_ops clkops_rate_3288_dclk_TlcdcO

.determine_rate =
c1k_3288_dclk_lcdcO_determine_rate,

.set_rate = c1k_3288_dclk_lcdcO_set_rate,

.round_rate = c1k_3288_dc1k_1lcdcO_round_rate,

.recalc_rate = clk_divider_recalc_rate,

b

const struct clk_ops clkops_rate_3288_dclk_Tlcdcl

.determine_rate =
cl1k_3288_dclk_lcdcl_determine_rate,

.set_rate = cl1k_3288_dclk_lcdcl_set_rate,

.round_rate = cl1k_3288_dclk_Tlcdcl_round_rate,

.recalc_rate = clk_divider_recalc_rate,

e

3.2.2 EMMC. SDIO. SDMMC

X JUAN I A SR A 20 AR B A A0S 2 1, T EL 2 ) 3% P S0 8 A5 BRAA ) — 2 B0
gk 2 3 i SEMMC 3 2250M, i CLOCKZE A EMMCHE L 100MFI 4t . 3 H.
100M2 HHPLLAH #7345 21 (1)

BRI B — & : rockehip,clkops-idx =
<CLKOPS_RATE MUX EVENDIV>;

T RS B SIS B B R AR T A T D IR
1. Hik LB 80 Fparent.
arch/arm/dts/rk3xxx-clocks.dtsi

clk_emmc: clk_emmc_mux {
compatible = "rockchip,rk3188-mux-con";
rockchip,bits = <14 2>;
clocks = <&cpll>, <&clk_gpll>, <&xin24m>;
clock-output-names = "clk_emmc";
#clock-cells = <0>;

};

/¥FCPLL. GPLL. 24M=‘/>parentr] LAik#%*/
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2. il Hparent 5%
1 cat /sys/kernel/debug/clk/clk_summary | grep gpll
IR U AR R, SARE D PR 5 m] LAor R SR I . AR
gy, R AT DL PLLI AR AR A b2 ((H2 — A G 1200M) «
3. WEHE

EMMCH3RE)Hr] LSt clk_set rated H E B

3.2.3 /N A

12S. UARTZEA /NI o X /N i B AN 2K, e /N ST
PR BN i) parent B — D20F5 IR &, WERANH R 2065 5 &, H I CLK
P AONINESE VAT TR

L=
/‘ parent >3 frac * 20 i
250 clkout
[ ) =
" Y 19
SE 0
e
Div.

K% 3 - 1 /N o i

3.2.4 DL B 4

X DUORPIRIIS Bl — R HER, 11 Ik LUK ZER SOMAS HE IR, Tk
LK ZER 125 MASHERI A . — Ay ORISR, PLL AR R HE K I B4
H o G R IR By 58 b T A S R AN e RS I, 84 DIOK I 22
P AR B iR o XA RAR I H 75 R KSR 7 7 S E Y o
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