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1.4 BAERE

Clock driver
» fixed factor
) Clock driver
fixed-rate
E Uses the public clyck API
clk_get(), clk_pu() > 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 ————— —3% 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 Clock driver

bar

clk-rk3xcox.c
KZ 1 -2 B eh il B AR K
FTENFEARE CAFERTA CLOCK #YFF) -

1. Enable/Disable CLOCK .
2. % B CLOCK %,
3. #&#& CLOCK 1] Parent.

1.5 RS ZE

CLOCK HI3RMH-HELE HH CLOCK K Device Tree (CLOCK HIZTE#sHIA . CLOCK Z [AJRIMIIR R R55) |
Device driver [ CLOCK At & f1 CLOCK API =4 . X = IIhEE. CLOCK fUIB g 12Nk 1-1
R

mH TR Az

Clk- T EERCLOCKH A /7 #5 fiik . CLOCKZ [H] ] Drivers/clk/rockchip/clk-
rk3xxx.c PR G R A iR 55 rk3xxx.c

Rk3xxx- hHZCLOCKHIIDE X, JEEIDILAICLOCK Include/dt-

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

RK 5l i AbFE RK [ PLL B8P, 40FE RK ) — LSRRk I Drivers/clk/rockchip/clk-
Ab ¥R LCDC. 12S % XXX.C

CLK API et Linux PR35 N4t Driver 1 FH B4 0 Drivers/clk/clk-xxx.x

Bl 1 - 3 CLOCKARRE# ik
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2. CLOCK F kI8

2.1 #EiR

AR AMIE B ECE . HR API £ 10 XA CLOCK £+ .

2.2 B 8h AR AR &
2.2.1 PLL

BAHIA, 2 H1 24M BOERIRAIAN AR5 N ERBIUR PR B AR R AR . 1X A& SOC firi CLOCK IR i 14
U8 SOC HIFTA 2k S e g A2 I PLL 73400 K. RK P& £ PLL 7

PLL Fit& & & E

— R4 CPU [, N CPU &4845, APLL

APLL  CLOCK CORE  CPU [fjif4f SR CPU SR AL
=~ R

—x A45 DDR £ /], [X’5 DDR 24845, DPLL
DPLL  CLOCK_DDR DDR [f]r} 4 Ak H, BX LAY

2:AR4 DDR R 451k,
GPLL RS Ab — B B LE 594M 8LE 1200M, fRIEFEAH]
BEIT B il &4y 100, 200 300~ 400M [rJEH R4 i H
CPLL GMAC i H — %A B 400, 500, 800. 1000M. B %4
il e 25 A 4 1y Lede B 514 A .
o5 HoAh %
NPLL X %ﬂm%@ MR RE R 1188M, B4 Lode J 8.

E#% 2 - 1 PLL##IA

222 B

P41 SOC M5 284H ACLK PERI. HCLK PERI. PCLK PERI. ACLK BUS. HCLK BUS. PCLK BUS.
(ACLK I T##li#&4, PCLK ¥R HCLK — /& [l T A /7 8s i 5)

MM X 4> BUS ¥R PERI = ZL& N T m s A E 2 2 (191X 43, ACLK JE [l 100-300M, PCLK 3
50M~150M, HCLK [ 37M~150M. BUS I [fj 32 22 — S 1) % %6, Wi 12C. 12S. SP1 %, PERI |
[fl—M /& EMMC. GMAC. USB %5. AFEFEE R TFI 2F —2 22 Fe o filhn. T et o 28 140 22
KB, ATAE s S A B — ML ) ACLK. (411 ACLK. EMMC 8# ACLK _USB %) .

B AN B 2 HAE DXL BN, a0 BSE .
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aclk_peri_pre — >

_-h‘:-—;.
helk

_hclkemmc.

helk_peri_pre ]__-J:l_k_m_,

clk_intmem_mbist

—

aclk_intmem

aclk bus pre (G0 ] »

> aclk dmac bus
ez ] - =»

AU aclk bus ng

helk_rom

helk_bus| pre — >
@ helk_i2s0 Efgh
e ] helk i2s1 Et_:h
(@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

Bl 2 - 2 B

(f: GMAC 845 H Ot IS S DA SE I H AR 1 20 #% D1l i, W A3 & ACLK_PERI >k
SEHD

VL

RK3399 b iH4 s A S A7 T, 70 i : ACLK_PERIHP. HCLK_PERIHP.

PCLK _PERIHP; {&i#: ACLK PERILPO. HCLK PERILP0O. PCLK PERILP0O. HCLK PERILPI.
PCLK_PERILP1. XHFEMHUEAN T UFEmR MR, WIEARTE R LR EA R SEbi%. (BASAERE
TEMR 2% L2 VEAH WL B D

A LAZ% (EMMC. GMAC. USBZA H C.ACLK) .

2.2.3 GATING

CLOCK MAEZLHH IR Z 1) GATING, EEENTREEIFEMEA, ik &KMH, CLOCK AiEE4ER:
I, B LLSCH GATING, TEIhiE.

RK CLOCK FIHEZEH] GATING s2 ¥ M IR, BRXFEt. GATING MFHFRE —A5 Hit Wi, f#
ARSI CLOCK #FT PR, £ )13 HFHAX CLOCK. fE-F CLOCK <M, 5 CLOCK £ Jji
FTE BIF CLOCK, 7EATE HIFH#B < A FIR % A4 2 = AL CLOCK .
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(tn: 1282 fEAFFAOIHEE, SATEFT PR =4 GATING (Wi 2-2) , {HE2#HM4 E R HET R —%
(1) GATING, I #h&if2x 3 3hHI4T T3 parent ] GATING)

™
XINM_DIVZ
S16_15 S16_0 (12Mits) »P16 )
Tt q Div L |8 clk_i2s2 i -
I = =x
= Sy

56 15 ce n XINZM_DIVZ

K% 2 - 3 GATING | B

23 B BEC E

2.3.1 B8 AL B

S5LINUX3.10ARE K, 44N 80 E F"of clk_set defaults"sR 5 iR #T"assigned-clocks" R EX
CLOCKMIID, #RJ5#HCLOCK Name, f##fT"assigned-clock-parents"$H 75 2% & IPARENT, fi#
Hr"assigned-clock-rates" 3R H 75 B 15 B A%

arch/arm64/dts/rockchip/rk33xx.dtsi

cru: clock-controller@ff760000 ({
compatible = "rockchip, rk3399-cru";
reg = <0x0 0xff760000 0x0 0x1000>;
#clock-cells = <1>;
#reset-cells = <1>;
assigned-clocks =
<&cru ACLK VOPO0>, <&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>;
bi

1 3R

CLOCK TREE 4G40 BT ¥ B AN «

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 #J#H4LH % & ) PARENT:

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

HE:
Assinged (] & ParentflRateff {5, 75 I Assigned-Clocks—— X} N, [K 15 B A& 1% I8 Assigned-Clocks|¥]
CLK IDHEAT BRI B E )

3. Gating
CLOCK TREE #J#H4LE /& 75 2R Enable:

ER: W TERABIAWIGEIL Enable, Hi%#%7% A 51 I 2 Enable FIR 41, TECLOCKWIMEM TR G, &
B
(1) #IFFCLOCK:

5 BT clk-rk3xxx.c G I Critical it &, FE7Erk3399_cru_critical _clocks HH 48 in 75 Z ERA$T FF FICLOCK
Name, — HHIICLOCKHITHEMBINT, Ji5THIZX > CLOCKAS AN BERE K ]«

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) CLOCKfJ5E X4 inFlagJ&@ 4:CLK_IGNORE_UNUSED, X#£R{#iX MCLOCK &A1, i
JF CLOCK % 3% 45 F () CLOCK I A 25 56 P iX Ao {H /2 #ECLOCK TREE_FF % ffJEnable Cntif 20, {H
FZCLOCKZ T JE i .

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

2.3.2 B 8HID

LINUX4.4F04.19 b %} CLOCK I #E#2 5] FICLOCK ID, mMiIDUi{A3RER 2

fEclk-rk3xxx.cH 4% 2| 75 42 5] (1)) CLOCK (R LA id Name A 4K) :
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COMPOSITE_| FRJ\CM - CLK_SET_RATE_PARENT,
RE3 - lL
CLK 399 PI"‘I GATE CDN(D)JS GFLAGS,
395 artd_ |:| u fracmux:lJ
nnggD,parent_name

/% pruu clock gates */
GATEISCLK_TIMERLZ_FIJ, \clk_timer( " "o timer_src_pmu% 0, RE3399_PMU_CLEGATE_CON(D), 3, GFLAGS),
GATE!DgLK_ "Ml timepl_prou”, "Ne_timer_sre_prmy, 0, RE3399_PMU_CLKGATE_CON{D}, 4, GFLAGS],

K% 2-4 CLOCKID R4

2.3.3 FE K CLOCKYE M 2K 7Y ki 55

AW JLFP

GATE: iiRGATING, FEEIECLOCK ID. KA, GATINGHIFfFasmhbt. BITHIZE.
MUX: ##SLECT, EEMAFECLOCK ID. KA, MUXM /728 mfs il . BITAI % .
COMPOSITE: ##ii#HFMUX. DIV. GATINGHICLK, FEAFHCLOCKID. M, MUX. DIV,
GARINGH 77 f7 4 W F& ki . BITAZ 5

#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 ‘\
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 EIIEIRYE: id, cname, pnames, f, mo, ms, mw, mf, ds, dw *,
ﬁ g_, as, af fII
1 ,
.id = _id, Y,
.branch_type = branch_composite, h,
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 /Rl 4]
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Clk-rk3xxx.cHHFIMER, FHAIXLCLOCKRIVEM BEE, #iRICLOCKAZEM, FHEMMARFRAE.

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,
ol RK3399_CLEGATE_COMN(13), 12, GFLAGS],
o 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),

;

k

bl

aZ

't MUX(o, "upll", muz_pll_sre_24rm_usbphy480m_p, 0,

I RK3399_CLKSEL_COM(14), 15, 1, MFLAGS],
1
]

COMPOSITE_NODIY(SCLK_HSICPHY, "clk_hsicphy", mux_pll_sre_cpll_gpll_npll_usbphy480m_p, o,
o RK3399_CLKSEL_CON{13), 0, z, MFLAGS,
i 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),

K| 2-6 CLOCKPARENT /=171

2.3.4 Driver K 4R B

1. 3REX CLOCK #E%t

DTS %445 S B ICLOCK S 5 B (HEF)

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| FifE &

Driver code:

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

2.4 CLOCK API 0

2.4.1 FEKCLOCK API

1. 3k
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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. 3RBLCLOCKH#E &t

struct clk *devm clk get (struct device *dev, const char *id) (HEFERER, WTLLESY
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) (#EFFEMMH, AR, EHHFIDO

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. A/ AR CLOCK

int clk prepare(struct clk *clk)

/TP BHET AN, FTRESIE BRI, T DAEARIRES 23 i EIX B, Al AR T 3R AE il enable B * /
void clk unprepare(struct clk *clk)

/*preparel] K EAE*/

int clk enable(struct clk *clk)

/TR, FTITI B, 1A BR B0 AU 77 A 52 Bn al F IR IR 85 5 )5 4 Ak [+ /

void clk disable(struct clk *clk)

/BT R, SRPI Bhx/

clk enable/clk disable, JAZ/f¥1Eclock. AHEAR.

clk prepare/clk unprepare, Ja3liclockiif#i# T1E/ 1% kclock/GM3E /G TAE. TTRESHEAR

] LL# ] clk prepare_enable / clk_disable unprepare, clk prepare enable / clk disable unprepare({#
clk_enable / clk_disable) WAZREXT, LAE 5] F 1T HEH .

HE:
prepare/unprepare, enable/disable [} Bl

X API AR, AfCLOCKHI A 3I/% 1k Atomic F Non-atomic BI-M B,  LAJ7 (8 SEELFIE FH
DAL b b 1A P 06 PR AN 23 B IR ] RE 22 BRI, A PR BER S X — = 5 JFIKJZCLOCK Driver, i5{ER] fE
5 CREAR I 1E, 7 E] Prepare/Unprepare 1 SEHL, —EANGEE] Enable/Disable H; & $EHE _F 2 H
CLOCKDriver, V& Prepare/Unprepare £ B} 1] BEHEAR, T/ ARETE Atomic b F3C (Bl AR E &
Mutex 8i. W</, Spinlock Bi{AFHIX ) A, 1MiHF Enable/Disable 3% 1 I A Ly o

F4bh, CLOCKH] Enable/Disable A1 75 EHEARNE ? X H44/M5IF, {5140 Enable PLL CLOCK, 7EJ3 3l
PLL 5, HFEZSACRE. 1M PLL AR e M) 2R K, BT B0 CPU A GHEREREIR) , AR
IR CPU.



WJa, A ASHEE—HER clk prepare enable/clk disable unprepare 43 F1We ? #0551 F & BERf {2 7E
Non-atomic _F F3XCHAH, wtal LUGF A prepare/enable. disable/unprepared, v 1 & #., Framework
AT B T IR

4. % B CLOCK#i %

int clk set rate(struct clk *clk, unsigned long rate) (¥AHZ)

GREME/NTF 0, B CLOCKKI)

2.4.2 7~

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>;
pinctrl-1 = <&otp_ out>;
pinctrl-2 = <&otp gpio>;

#thermal-sensor-cells = <1>;
rockchip, hw-tshut-temp = <95000>;
status = "disabled";

b8

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 &R

1. CLOCK DEBUGS:

FT B F IR 2544«
cat /sys/kernel/debug/clk/clk summary

2. CLOCK B ¥ .

e B AL A
Tjﬁiun4>:

get rate:

cat /sys/kernel/debug/clk saradc/clk rate
set rate:

echo 24000000 > /sys/kernel/debug/clk saradc/clk rate
T clk:

echo 1 > /sys/kernel/debug/clk saradc/clk enable count
KM clk:

echo 0 > /sys/kernel/debug/clk saradc/clk _enable count

3. TEST_CLK_OUT il i :

T I T LA B test_clk_out, ELEEMNACLOCKH AR, TRl L fhg & 5 ER . ilE
J7 (LA RK3399 Af):
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clk_core_b_0

aclk_cci_pre_2

Ve EERT £ 5T i Rltest pin
WE S

aclk_perilp0_4 ‘r
e ¥ Frgating

helk_perilpl_5

M[3:0] Gl13[11] 552{‘:0]

aclk_gpu_pre_8

clk_rga_core_9

clk_vdu_core_10

clk_pciephy_ref100m_11

Pl tact fean 15

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

Address: Operational Base + offset (0x050c)

clk_test



RK3399 TRM

Bit |Attr| Reset Value Description

3:0 |RW |0x0

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

% 2-8 TESTCLOCK _MUX

% B CLOCKH] DIV

CRU_CLKSELS58 CON

Address: Operational Base + offset (0x01e8)

0.2 (AW AU

leEsesivied

4:0 |RW |Dx1f

clk_test_div_con
test divider control register
clk=clk_src/(div_con+1}

K% 2-9 TESTCLOCK DIV
#% B CLOCKH GATING

CRU_CLKGATE13 CON

Address: Operational Base + offset (0x0334)

L L e T L

11 RW |0x0

testclk_en
testclk clock disable bit
When HIGH, disable clock

% 2-10 TESTCLOCK GATE
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3.1 PLL % &

3.1.1 PLL SR T 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),


af://n679
af://n680
af://n681

RK3036_PLL_RATE (1188000000,
RK3036_PLL_RATE (1104000000,
RK3036_PLL_RATE (1100000000,
RK3036_PLL_RATE (1008000000,
RK3036_PLL_RATE (1000000000,
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<

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, 0 16, 2, 1, 1, @),
RK3036 PLL RATE( 900000000, 4, 300, 2, 1, 1, 0),
RK3036_PLL RATE( 888000000, , 74, 2, 1, 1, 0),
RK3036 PLL RATE( 864000000, 0 12y 2y L, 1, @),
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, 169, 2, 1, 1, 0),

R = T T T S S e e e e o S S e o S S S O S o N S S e e - T = T = S S SRS N SRS S )
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RK3036 PLL RATE( 600000000,
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s 19y 3y, 1, 1, @),
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, , 12, 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, , 27, 6, 4, 1, 0),
{ /* sentinel */ },

3.12PLLitEAR

VCO = 24M * FBDIV / REFDIV (450M ~ 2200M)
/*VCOMKIitter®i/N, ThFEMK; REFDIVEN/NPLL LOCKH A8 EE * /
FOUT = VCO / POSTDIV1/ POSTDIVZ2 /
/* POSTDIV1 > = POSTDIV2*/

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

FOUT =1188/2/1=594M

QAR IS AR PLL SR, %08 EIR A AN SF R A R A

H—A PLL KARRIRM), EREAR], SHIEIHE PLL M. .

GERE: HEEMEM AR, VCO ARERIERE R, WX PLL 1] jitter £ 23R A A WAL
e
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3.2 BRI SRR B E

3.2.1 LCDC &7~ 4835 1 B} 4

LCDC [1) DCLK J&AR4E 457 B0 MR e 1, FTUAAFE = MM A R AKES . Bl RKF& L
LCDC #J DCLK —f A2 i —/> PLL ). B T2 5—4 PLL, FrRAXA~ PLL A EE 2 4R BF 0 2k
k. BTl — it PLL ZRERTCAE S PLL S50 . 1 H — S o Athoo] i o ZER 1 i iR A 24
TEME PLL R W FERAF:

By PLL

RK303X Jh i CPLL

RK312X 5 CPLL

RK322X i f HDMIPHY PLL
RK3288X J5 CPLL

RK3368 B NPLL

RK3399 SCREXUR A & CPLLAIVPLL

K% 3-1 DCLKAM R &
TR NE CLOCK MW E, AFRFFEFEZERIBR, 7Rl RK322X 1 RK3288 i,
RK322X:

{fi ] HDMIPHY PLL %5 DCLK LCDC, FrUAsitb#ifi s, DCLK LCDC FFE % />, % HDMIPHY %
R ET BL T, XN JE HDMIPHY W ERSEER PLL 8 & .

RK3288:

RK3288 [t ELACRRIGT 17, EAA 2 CPLL 24 {8 A, {H2 CPLL FIHIEA HAb A 2, T H. 3288 /2 3¢
FEXUE, k&% DCLK _LCDCO Al DCLK _LCDCI, —/MiEE—/ M HDMI B, 3 B HDMI &
INERIRSERR BRI R A R R, B LB B RN SLR) PLL (Y, {H2 3288 Wit L HH —APLL 44
o, I AFATEL R A ER 3 B AR AT MBS CPLL AR, i SAEZ PRI, A — ledc H
RESETE 2417 GPLL il CPLL VA KR R 2405 H ST AR

RK3399:

VPLLZZHDMUE H ), Wt MHDMIE R VOPHDCLK FEY e EVPLL L, 3 HDCLKFVPLL
FRLIKR. H5—1VOPEEMACPLL, Dtshl LAUI NACE

VOPO0%4 HDMI

&vopb rk fb {
assigned-clocks = <&cru DCLK VOPQ DIV>;
assigned-clock-parents = <&cru PLL VPLL>;
i
&vopl rk fb {
assigned-clocks = <&cru DCLK VOP1l DIV>;
assigned-clock-parents = <&cru PLL CPLL>;
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VOP1#5HDMI

&vopb rk fb {
assigned-clocks = <&cru DCLK VOPQO DIV>;

}i

&vopl rk fb {

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

assigned-clocks = <&cru DCLK VOP1 DIV>;

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

BN EE BN, SRR . IREIFFH A ESR.

3.2.2 N B

12S. UART ZEA7 /N A o RTINS I BN AT — AN ZER, At /NI B R 03 RN B 7 A0

Parent 1 —> 20 5 IR R, WRABIAL 20 5k R, Hi i FICLOCK & A BRI 3h K it fi o

55 8

from
IPLL

1~128

/=
/ parent >3 frac * 20 S
: g BUF
“1 250 _clkout
SS 0 / XINZ4M_DIV2 m 35 ‘_
DivFree S g BE {10
S8 0 =

K 3 - 2 /N i o

3.2.3 DK M i g

Div

X DRI BF, - — EESRERHER, IR DUKIZER 50M RS AEIAIR, TJRBURIEZR 125M FE
e . — A LUK TR SR, PLL B SR RS AE R i dar o fn SR 4w e b 7 58 b At 60 B IR A
BE RIS Bh 82 LUK ) it 245 FH AR I b iR o X AN AR I H 75 5K S SEBRi 7™  J S 2 1
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