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Clock driver

> fixed factor
» (Zl_or_k driver
fixed-rate
E Uses the public clyck APl
clk_get{), clk_pu() > Clock driver Provided by
clk_prepare(), clk_unprgpare() Uses the gate the base clock
clk_enable(), clk_disaple() clke_ops framework
clk_get_rate(), etqd operations
Device driver P———mororoo oo Clock framework _— CIOC:_.S:VH
3 Clock driver
3 divider
Describes: .
Clock driver
= Clocks and their —> foo
relationships Provided by
- Which clocks are needed the driver code
for the different devices L Eloc::rrlver

cli-rk3xo0¢.c

B2 1-2 IS ic B iR
FENFOHE (AFREIA CLOCK #3XH) -

1. Enable/Disable CLOCK .
2. W B CLOCK I8,
3. #%&#% CLOCK [¥] Parent.

1.5 B4 M

CLOCK [P A-HELE i CLOCK f#] Device Tree (CLOCK 27 fESe iR . CLOCK Z [AIIRPRFE R L) |
Device driver [ CLOCK B E Al CLOCK API =#B4r My, X =#BMIThEE. CLOCK AR ESZ 0K 1-1
s

el Thhe Bz

clk- CH FEERCLOCK 77 S ik

R CLOCK.Z [ [ RER 3 2 i ik e drivers/clk/rockchip/clk-rk3xxx.c
. 2N ~3

rk3xxx- hHRCLOCKMIDSE X, #iFIDIL include/dt-bindings/clock/rk3xxx-cru.h
cru.h ELCLOCK Name, include/dt-bindings/clock/rockchip,rk3xxx-cru.h
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ATRHR WS PP ECE . fEH APTH2 0 A ik CLOCK F2/7 -
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2.2.1 PLL

BUARIA, R 24M ISR IRBIAN SR JE A EBBAH PR B AR BLFR AR . 3X 52 SOC firl CLOCK I B )
J5. SOC P 2 S B & IR B A 2 A PLL 23430 B R 1. RK -5 3% PLL A:

PLL Fik& Hi& &E
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=~ VIR
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2.3.1 B8Rt ic B

HLINUX3. 104 [F ), 4.4 8% BLE I B A6 A5 T "of_clk_set_defaults"$X /5 fi# T "assigned-clocks" $K HX
CLOCKMID, #AJ53RELCLOCK Name, fi##7"assigned-clock-parents"3kHX 75 ZL1% & FIPARENT, fi&
H1"assigned-clock-rates" 3 U 75 22 1 B A%

arch/arm64/dts/rockchip/rk33xx.dtsi

cru: clock-controller@ff760000 {
compatible = "rockchip, rk3399-cru";
reg = <0x0 O0xff760000 0x0 0x1000>;
#clock-cells = <1>;
freset-cells = <1>;
assigned-clocks =
<&cru ACLK VOPO>, <&cru HCLK VOPO>,
<&cru ACLK VOP1>, <&cru HCLK VOP1>,
<&cru ARMCLKL>, <&cru ARMCLKB>,
<&cru PLL GPLL>, <é&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>;
}i

1 AR

CLOCK TREE #4440 15 B [ 42 «

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

<1000000000>,

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

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

<100000000>, <50000000>;

2. Parent

CLOCK TREE #Jif4kE] 15 & B PARENT:

assigned-clock-parents =
<&cru VPLL>, <&cru VPLL>,
<&cru CPLL>, <&cru CPLL>,
<&cru APLLL>, <&cru APLLB>,
<&cru GPLL>, <é&cru GPLL>,
<&cru GPLL>,
<&cru GPLL>, <&cru GPLL>;
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R
Assinged 1]l & ParentflRateff {5, 755 FE Assigned-Clocks—— X8, Kl 5 B A& 1% I8 Assigned-Clocks|¥]
CLK IDFEAT &R IF B E

3. Gating
CLOCK TREE #J#a1LH] f& 7 ERA Enable:

ERE: S TERARIAWIGE Enable, Hi% %% A 5| 2 Enable FIIT4, fECLOCK¥IBM TR G, &
B
(1) #JFCLOCK:

LI clk-rk3xxx.cHH 8 I Critical L B, 3= EAErk3399 cru_critical clocks 4 il 75 ZER A T JFICLOCK
Name, — HIIINCLOCKITHE#NL, J5THIXNCLOCKKG AN BRI

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 nocl",
"clk dbg noc",
"hclk vcodec noc",
"aclk vcodec noc",
"hclk vdu noc",

"aclk vdu noc",

(2) CLOCK[{J5E X4 inFlag)& 4 CLK_IGNORE _UNUSED, XFEEIM#iX NMCLOCK &A1, 7
JG CLOCK 3% [ & A F I CLOCKIN th A 2 6 fHix A . {H 2 7ECLOCK TREE |7 #f#)Enable Cntif 520, {H
FCLOCKEIT K.

GATE (PCLK_PMUGRF PMU, "pclk pmugrf pmu", "pclk pmu src", CLK IGNORE UNUSED,
RK3399 PMU CLKGATE CON (1), 1, GFLAGS),

(3) kernel 6.1 J&, HWHclkEZ, HFHMIT
I AT clk:

chosen: chosen {
- bootargs = "earlycon=uart8250,mmio32,0xfeb50000
console=ttyFIQO";
+ bootargs = "earlycon=uart8250,mmio32,0xfeb50000 console=ttyFIQO0
clk gate.always on=1 pm domains.always on=1";

}i
fem HE I H— A5, CLOCKIWE SIS Il FlagJ& 14 CLK_IS_CRITICAL:

GATE (CLK_0SCO_PMU1, "clk oscO pmul", "xin24m", CLK IS CRITICAL,
RK3576 PMU CLKGATE CON(7), 8, GFLAGS),

2.3.2 BFEIID
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LINUX4.4 LA _F X CLOCK f#e{E 4R & 51 FICLOCK 1D, TffID4AfA 3R ?

7E clk-rk3xxx.c 4% 2 75 B4z ] (1)) CLOCK (7] LA i Name A %) :

COMPOSITE FRHI:M , CLE_SET_RATE_PARENT,
RK3 - lL
CLK 399 PM GHTE CDN(D),G GFLF\GS
artd_pru I‘racmux)J
" o timer_src_pmi%, 0, RE3399_PMU_CLKGATE_CON(0), 3, GFLAGS),
"M timer_src_prmy?, 0, RK3399_PMU_CLKGATE_CON(0), 4, GFLAGS),

E 2% 2-4 CLOCKID <141 &
2.3.3 ZE K CLOCKE: MK 7l ik %

WA W LR
GATE: #iiRGATING, FEAIFECLOCK ID. K%, GATINGHIZ 17 es WAzl . BITAIZ:,

MUX: #iiR&SLECT, FEMIHCLOCK ID. M. MUXKIFES B HNE. BITAEE.
COMPOSITE: #iAHFMUX. DIV. GATINGHICLK, FZEfFECLOCK ID. 2%, MUX. DIV.

GARINGHI &7 28 mAg bt . BITH %%,
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7

1
Jid = _id, %,
.branch_type = branch_rmux, b,
Marne = Ccname, M,
parent_names = pnames, Y,
nurn_parents = ARRAY_SIZE(pnames), i
flags =f, b,
nuxdiv_offset = o, b,
mmux_shift = &, b,
onux_width = w, b,
mux_flags = mf, b,
.gate_offset =-1, M,

b

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

{
.id = _id, Y,
.branch_type = branch_divider, h,
name = cname,
parent_names = (const char *[1){ pname I, b,
nurn_parents = 1,
flags =f, Y,
muxdiv_offset = o, b,
div_shift = s, ks
div_width =w, b,
div_flags= df, h,
.gate_offset =-1, ks

K

#define MINIIEIRNE(_id, cname, pnames, f, mo, ms, mw, mf, ds, dw ",
df, go, gs, gf)

1 ,
.id = _id, 4,
.branch_type = branch_composite, h,
.name = cname,
.parent_names = pnames, b,
nurm_parents = ARRAY_SIZE(pnames), h,
flags =f, b
muxdiv_offset = mo, b,
mux_shift = ms, b,
Joux_width = mowe, b,
mu_flags = mf, b,
div_shift = ds, h
div_width = dw, b,
div_flags= df, b
.gate_offset = go, b
.gate_shift = gs, b,
.gate_flags = gf, b,

E

}? oend COMPOSIT

&% 2-5 CLOCKTYPE

clk-rk3xxx.c T FMEH, {8 X ECLOCK FIiEM ek %, FHIRMLCLOCKIZREY, ZFHB/ELTRAE,

:
! S * usbphy */

H GATE(SCLE_USB2PHYO_REF, "clk_usb2phy0_ref", "xin24m", CLK_IGNORE_UNUSED,
i RK3399_CLKGATE_CON(E), 5, GFLAGS] |

1 GATE(SCLK_USB2ZPHY1_REF, "clk_usbZphyl ref", "xin24m", CLK_IGNORE UMUSED,
i RK3399_CLKGATE_CON(S), &, GFLAGS],

)

!

GATE(D, "clk_usbphy0_480m_src", "clk_usbphy0_480m", CLK_ISNORE_UNUSED,
RK3399_CLEKGATE_CON(1z), 12, GFLAGS],

GATE(D, "clk_usbphyl_480m_src", "clk_usbphyl_480m", CLK_IGNORE_UNUSED,
RE3399 CLKGATE_CON(13), 1z, GFLAGS],

MU0, "clk_usbphy_480m", mux_usbphy_480m_p, CLK_IGNORE_LUMUSED,
REK3399_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_CONi{13), 0, z, MFLAGS,
RK3399 CLKGATE_CON{s), 4, SFLAGS],

COMPOSITE(ACLK_USB3, "aclk_usb3", mux_pll_sre_cpll_gpll_npll_p, 0,
RE3399_CLKSEL_COM(32), &, #, MFLAGS, 0, 5, DFLAGS,
RE3399 CLKGATE_CONi1z), 0, SFLAGS),

&% 2-6 CLOCKPARENT 71 &



2.3.4 Driver FJB £ AC B

1. #H CLOCK &4t

DTS ¥ 45 f S INCLOCK 5| {5 & GHEFF)

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 # & 45 5 B AR INCLOCK 5| AE B

Driver code:

dev->pclk = devm clk get (NULL, "g p saradc");
dev->clk = devm clk get (NULL, "clk saradc");

2.4 CLOCK API 0
2.41 FEKCLOCK API

1. kX

#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#g 4t

struct clk *devm clk get (struct device *dev, const char *id) GEFEH, aTPlE3)
RO

struct clk *clk get(struct device *dev, const char *id)

static inline struct clk *devm clk get optional (struct device *dev, const
char *1id)

static inline int _ must check devm clk bulk get(struct device *dev, int
num_clks, struct clk bulk data *clks) (HEFE(FA, BHIKE, BHFR)

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. #HE & /MF B CLOCK
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int clk prepare (struct clk *clk)

/*TPRSERET IR, AT R G AR, T DLEARBRB 73 i B B, AT DA R RS Blenable B+ /
void clk unprepare (struct clk *clk)

/*preparel] S IEE*/

int clk enable(struct clk *clk)

[ RFHRAE, FTIFIS B, 3XAS BRSO 0 7 A S2 PR AT F I 05 5 5 4 Re R[]+ /

void clk disable(struct clk *clk)

/TR, SR B/

clk _enable/clk disable, fE3l/fFikclock. AeMER.

clk prepare/clk unprepare, JaZclockii#Es TIE/fFibclock/a MG TIE. W RESHENR.

H[ LA clk_prepare enable / clk_disable unprepare, clk prepare enable / clk_disable unprepare(2¢#
clk_enable / clk_disable) 2R pxF, LA 5] FlHHHE

ERE:
prepare/unprepare, enable/disable [115t

XPE API AR, AfECLOCKA A 3)/1% 1k 4 Atomic A1 Non-atomic BN B,  AJ7 {8 S AN
F o PRI b T B U8 F AN 2> B AR 1T BE 22 AR, AR LIS X — 25 IFIKJZHICLOCK Driver, i
] e 5l AR R 1E, 7%3) Prepare/Unprepare HHSEH, — & ANAEJE] Enable/Disable H'; /24 I
21 FHCLOCK fIDriver, i F Prepare/Unprepare ¥ [ 1] BE 2B, T J3ANEELE Atomic | F3C (4l
R Mutex B I CH . Spinlock BRI 1IIX ) W, i Enable/Disable #2 1A o o

Y34h, CLOCKIY] Enable/Disable 14 75 BLHEARIE ? 1X BA$4MF)F, 15140 Enable PLL CLOCK, 7EJE3)
PLL 5, TiBEfFEfE. M PLL AR a2 RKA, XBREEH CPU &S (HEREIEIR) , AR
2R CPU.

W5, NHASHELE N clk_prepare_enable/clk_disable unprepare 43 11We ? #1 H 1 FH & BERf (R 2 7E
Non-atomic & N 3CH A, ) UG prepare/enable. disable/unprepared, AT [ #., Framework
AT B2 T IR

4. #% B CLOCK#i %

int clk _set rate(struct clk *clk, unsigned long rate) (HfiHz)

GRIEME/NT 0, % BECLOCKZEMD)

2.4.2 =Pl

DTS

tsadc: tsadc@ff260000 {
compatible = "rockchip,rk3399-tsadc";
reg = <0x0 0xff260000 0x0 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";

pinctrl-0 = <&otp gpio>;
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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",

error) ;

return error;

clk bulk disable unprepare (thermal->num clks, thermal->clks);

2.5 CLOCK #iR

1. CLOCK DEBUGS:

FTED 2 BT A By 45440 <
cat /sys/kernel/debug/clk/clk summary

2. CLOCK % &5 -

e B AL A
Tlﬁiun4>=
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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

T Fclk:

echo 1 > /sys/kernel/debug/clk_saradc/clk enable count

?%[‘ZHClk:

echo 0 > /sys/kernel/debug/clk_saradc/clk_enable count

T clk (kernel 6.1):

echo 1 > /sys/kernel/debug/clk saradc/clk prepare enable

Ffclk (kernel 6.1):

echo 0 > /sys/kernel/debug/clk saradc/clk prepare enable

3. TEST_CLK_OUT i :

H oy I b2 Ay U 2 test_clk_out, ELFEMNACLOCK i A, T A AL LE I B0 2 5

B J775(LL RK3399 Ayfil):

clk_core_b_0

aclk_perip_3 1 R £ 461 Flltest pin

aclk_perilp(_4

hclk_perilpl_35

M[3:0]
aclk_gpu_pre_8

clk_rga_core_Y

clk_pciephy_ref100m_11

Al tact fran 15

K% 2-7 TESTCLK R4
#% B CLOCKH MUX
CRU_MISC_CON

Address: Operational Base + offset (0x050c)

T Fgating

G13[11]

_[Elul%éo @a

WE A

DIV
$58[4:0]

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: dclk_vop0_2wrap
4'hd: clk_rtc
4'he: clkout_24m
A'hf: cllc_wifi

3:0 |RW |0x0

K% 2-8 TESTCLOCK_MUX
#% B CLOCKH)] 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)

%% 2-9 TESTCLOCK_DIV
% B CLOCK ] 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

3. % WL 1a) @ 4t

3.1PLL & E
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3.1.1 PLL iR F#&E 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, 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),
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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( 8000000060, 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, o4, 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 */ },

3.1.2PLL i+HE AR

VCO = 24M * FBDIV / REFDIV (450M ~ 2200M)
/*VCOM KT itterli/h, IhEEHMOK; REFDIVI/NPLL LOCKHT a5  /
FOUT = VCO / POSTDIV1/ POSTDIV2 /
/* POSTDIV1 > = POSTDIV2*/
U: VCO=24M *99 /2 =1188M
FOUT =1188/2/1=594M
R FERE AL R PLL A, 3208 IR A AN RGBT AT,
H—~ PLL R RERRN, BREAD], SH3IEIH PLL WSH. 0.

GER: HEMEMATHERN K, VCO ARfRERER, WX PLL K] jitter A LR AAEZILE
M. >

3.2 B HFERIN B i E

3.2.1 LCDC &7 #H 3% B B} 4
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LCDC ) DCLK AZARYE 4157 b 5 o Hr R g 1), AR PSS F IR KZES . BBl RK &k
LCDC [ DCLK — 2%k i —/> PLL ¥ BT 205 —4 PLL, FrRAUXAS PLL AR 2 AR 4 57 1 2R
ko FTCA— Bt PLL ZoR 2T L E ST PLL 4000, 1M HL— S8 H A 6 i o R Y i e R AN
FEFEME PLL Nifi. W FERH:

7= i 44 FR PLL

RK303X J 5 CPLL

RK312X J5 CPLL

RK322X 5 HDMIPHY PLL

RK3288X J 5 CPLL

RK3368 5 NPLL

RK3399 CRFACR A & CPLLATVPLL

RK3568 XHE3 A port, Sl HHPLLAIVPLL

RK3588 S H4 port, JHEVOPLL, 64 2/HDMIPHYPLL
RK3576 YH3ASport, JEVPLL, 54 1/MHDMIPHYPLL
RK3506 S FEIA port, AL 44

K% 3-1 DCLKAM R &
X+ ERH CLOCK W E, A& ZEFRK, Pl RK322X F1 RK3288 A,
RK322X:

i HDMIPHY PLL %% DCLK LCDC, FrUAsttb#ifais, DCLK LCDC fFE % />, #ii% i HDMIPHY %y
HZ B ERET BL T, XN HDMIPHY W E8SEE PLL FUAIARS S .

RK3288:

RK3288 [t LM 1, EARZ& CPLL Bl 54, {H2 CPLL F A HARME &, 1 H 3288 &3¢
B, W& 4 DCLK_LCDCO Al DCLK_LCDC1, —/MiE & —/Mi HDMI o, F 5 ER HDMI &
INERERSER BRI A R A R, P UAERR BRI PLL (1, {H52 3288 it R —A PLL 44
B, I AFA T R BEER B AR UE R CPLL M, AT E A HERIIB, M8 —4 lede R
RESE/E 2407 GPLL il CPLL CVA HIAIER R 2045 H st AT R

RK3399:

VPLLAZHDMUSE 1, 2 fHDMIE R (I VOPHIDCLK 7 B 48 E fEVPLL |, Ff HDCLKAIVPLLAH
RELIKR. 55— 1VOPYESECPLL. Dtst] LUl AL E

VOPO44HDMI

&vopb rk fb {
assigned-clocks = <&cru DCLK VOP0 DIV>;
assigned-clock-parents = <&cru PLL VPLL>;
}i
&vopl rk fb {
assigned-clocks = <&cru DCLK VOP1 DIV>;
assigned-clock-parents = <&cru PLL CPLL>;
i



VOP1%5HDMI

&vopb rk fb {
assigned-clocks = <&cru DCLK VOPO DIV>;
assigned-clock-parents = <&cru PLL CPLL>;
}i
&vopl rk fb {
assigned-clocks = <&cru DCLK VOP1 DIV>;

assigned-clock-parents = <&cru PLL VPLL>;

BN EE BN, SNSRI . REIZFBOSAER.

3.2.2 N BB

12S. UART %547 /N o 3T /INBM IR BN AT — AN ZESR, A /N3 00 (R 03 R/ N B M)
Parent A —> 20 5 HIR R, WERABAL 20 5K R, Hi i FICLOCK & A BURKI£F8h K it o

L =
/' parent >3 frac * 20 e
™ o 250_clkout
$5.8 550 / XL \ [ sor NE _-é_
“select DivFree \ — ___12 a
from 1~128 - S8 0 d
—
Div

P 3-2 /NEOM BN B 7

3.2.3 DA B

XEF ORI B, — BCESRAE AR HER, IR DOKIMZER 50M RS HERIAIR, TIEBURIIEZER 125M FE
e . — Rl AR FR SR A, PLL SRS AE by b o G SR =5 i AR b 7 58 ey - At B0 B R A
RE RS AE RIS A DIOK A8 AR I Bl i R o SR AN ARSI H 755K S S B 7 f 07 58 5E 19 o

3.24 PLL ¥ 8P 2 B2

RK3576. RK3506 PLLIKZ 2 It B SCHF IR i RAm A ATBE IO AN . EEBC A FMIBEM M, MlA25 8
HY, VEERAE I 5 8 B R A TS H -
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