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DDR kTG
1. {775 1% DDR FTENE R
2. UM FRAT145 6 DDR bin & A SEEE A FARY loader
3. W&k U-Boot (1) DDR 4%
4. Un{A] enable/disable kernel HHFY DDR 22472 GE
5. ATk kernel —{X DDR ZEAEBANIZAT
6. QA& F DDR AR
7. [BXDDRA &
8. MWIfAl{&Ek DDR #i%R

8.1 RK3399 LPDDR4HF928MHzIMES T3 1%
9. WMAEEL DDR FEAMIZRIS B ) LT
10. WHRISEHH] DDR TR ARDRE, 7 AL
11. DDR 4{af &5
12. 4i{i &% DDR T 5E A%
13. ATt DDR AT &M
14. UI{AlHfi7E DDR REIETT IR Sl
15. /E4JW DDR B HRHT (self-refresh 2 FEAER)
16. B4 F|Wr DDR B4 A auto power-down 2 HLE T
17. 4i{a[Jd% DQ. DQS. CA. CLK 1Y de-skew
17.1 V%&£ kernel /Y de-skew
17.2 4% loader H1Y de-skew
18. RV1109/RV1126/RK356x DDRAHZ % 2%
19. RK3326S/PX30S DDRAFIZHIESE
20. RK3568 ECCHI{EHE
21. i &FEDDR) FHID



1. I FE1E DDR FTEME B

DDR FTEME E f45 loader FHIFTENF] kernel FHAYFTEN, loader FH¥TENAIMEMTAN T :

DDR Version 1.05 20170712// DDR #IACARAEHIMAGEE, HTFENMAR, MIXITHEE, EL#A
DDR¥IGAILAHS

In

SRX // ASRX, WiHHZRES; ®ASRX, UWHHZERHNl. GRSHEINX N6, —EARZ A SRXAY
Channel a: DDR3 400MHz // TRHELEDDRAEMIFEAMEE, BEAKMENT I AE "W & EDDRIVA & "F i
Bus wWidth=32 Col=10 Bank=8 Row=15 CS=1 Die Bus-Width=16 Size=1024MB

Channel b: DDR3 400MHz

Bus Width=32 Col=10 Bank=8 Row=15 CS=1 Die Bus-Width=16 Size=1024MB

Memory OK // DDRHEMIMIZER, ZE—/"Memroy OK/ZEChannel affH LR

Memory OK // JZChannel bIHEISER, HiREE, WAAERARIE; KRS, WPAYHTE &R &, B
DDRE S REfGE LIF, IMSEEEM BRAIZTTE R,

OUT // IXATHTERZ )G, WLIRH T DDRAIGAAAD

U2 kernel 3.0 1 kernel 3.10 FFTEIA DDR {2 &

[ 0.528564] DDR DEBUG: version 1.00 20150126 //kA(SE

[ 0.528690] DDR DEBUG: Channel a: //DDRA &G R

[ 0.528701] DDR DEBUG: DDR3 Device

[ 0.528716] DDR DEBUG: Bus Width=32 Col=10 Bank=8 Row=15 CS=1 Total
Capability=1024MB

[ 0.528727] DDR DEBUG: Channel b:

[ 0.528736] DDR DEBUG: DDR3 Device

[ 0.528750] DDR DEBUG: Bus Width=32 Col=10 Bank=8 Row=15 CS=1 Total
Capability=1024MB

//JGHIRHE HADDRITENME R, RIDAAHE, /25 DDRIRENA M

//DDR DEBUGHYFAHHTENZE W, #i/Zkerne LIDDRUILAILTERL T

kernel 3.10 M H W NFTEN, J& DDR A S H S S

[ 1.473637] ddrfreq: verion 1.2 20140526 //DDREEMifEHLRA

[ 1.473653] ddrfreq: normal 396MHz video_1080p 240MHz video_4k 396MHz dualview
396MHz idle OMHz suspend 200MHz reboot 396MHz //DDR#MZEN MR, EMdtsFlgris
B HR Y

[ 1.473661] ddrfreq: auto-freq=1 //TEZHIIGERGITRE, 1870 HHE, 0FRXKH]

[ 1.473667] ddrfreq: auto-freq-table[0] 240MHz  //TiEARSiRSiZRFEHS

[ 1.473673] ddrfreq: auto-freq-table[1] 324MHz

[ 1.473678] ddrfreq: auto-freq-table[2] 396MHz

[ 1.473683] ddrfreq: auto-freq-table[3] 528MHz

/NSRBI BRATENS R R G RIE T, 1RATRE/Z DDRAL A [

2. AR FATI45 7 DDR bin &R ¢3 ] HIHY loader

1. ¥ DDR bin JiTff U-Boot LA rk\rkbin\bin\Xf . H 3% N
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2. MHFREG 1) DDR bin S

3. ¥4 #7117 DDR bin 2844 MR 447

4. %% U-Boot (IFEUL {Rockchip-Developer-Guide-UBoot-nextdev.pdf) ) , Hte2E R M Y loader S
(55

==5. f24& DDR bin fTENIER CMEE, FHIA loader A& HEHT1EMi==
% F-5& DDR bin XJ M H BTN :

OhFER B2 Note
RK1808 rk\rkbin\bin\rk1x\rk1808_ddr_XXXMHz_vX.XX.bin
RK3036 rk\rkbin\bin\rk30\rk3036_ddr3_XXXMHz_vX.XX.bin 1

RK3126, RK3126B,
rk\rkbin\bin\rk31\rk3126_ddr3_300MHz_vX.XX.bin

RK3126C

RK3128 rk\rkbin\bin\rk31\rk3128_ddr_300MHz_vX.XX.bin

RK3288 rk\rkbin\bin\rk32\rk3288_ddr_400MHz_vX.XX.bin

RK322x rk\rkbin\bin\rk32\rk322x_ddr 300MHz vX.XX.bin

RK3308 rk\rkbin\bin\rk33\rk3308_ddr_XXXMHz_uartX_mX_vX.XX.bin
PX30 rk\rkbin\bin\rk33\px30_ddr_333MHz_vX.XX.bin

RK3326 rk\rkbin\bin\rk33\rk3326_ddr_333MHz_vX.XX.bin

RK3368 rk\rkbin\bin\rk33\rk3368_ddr_600MHz_vX.XX.bin

RK322xh rk\rkbin\bin\rk33\rk322xh_ddr_333MHz_vX.XX.bin

RK3328 rk\rkbin\bin\rk33\rk3328_ddr_333MHz_vX.XX.bin

RK3399 rk\rkbin\bin\rk33\rk3399_ddr_XXXMHz_vX.XX.bin 2

Note 1: R MAZR A rkikbinRKBOOT\RK3036_ ECHOMINIALL.ini 8 RK3036MINIALL.ini 24
HfEE, Hr RK3036_ECHOMINIALL.ini /& ECHO /=i [, o= S
RK3036MINIALL.ini, £ THNM& ECHO ;=i TEBER M A

Note 2: EARMMAZ A rk\rkbin\RKBOOT\RK3399MINIALL.ini X HH#55E

Note 3: NEXMNRIGHILS, FEAZRM U-Boot H4E K loader,

3. A& U-Boot H11Y) DDR %8

HEMXNINEE RSB RK322x 28, B EE, 1B2K kernel-3.10 {RAZH Y arch/arm/boot/dts/rk322x.dtsi
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dram: dram {
compatible = "rockchip, rk322x-dram";
status = "okay";
dram_freq = <786000000>;
rockchip,dram_timing = <&dram_timing>;

3

BMREAR, dram_freq SEATPAT, IXEEANE Hz, S A] DIFEEIELE,

U-Boot R EMTIXA dis, SRS BRBUX MR, ZIRER RAHE

4. W] enable/disable kernel H1[¥] DDR 284 fig

FelINIZ S dF kernel H) DDR Z84i006E, NS4, mIRAEITAN 755X enable BY disable 2845
Ao
o XT kernel 4.4, FHEIEF dts HERZAM dme 1, I status EXK disabled FLA] LA disable kernel

DDR Z8Hib6E, M, B okay, i< enable DDR ZSHiLIRE,
Note 1: J#iddts dmc™T7 filenable DDR 2845, ARHE SRR S 406 F B9 FLIER 77 RASEEDMC 9 5l RY
“center-supply” & 2 A H IEMRCE., %8 MAIAL EE N4 SOCHHDDRALE L HL [ regulator 19 ;i 44,
RK3399ZRIA M center-supply = <&vdd_center>, RK35882kIA N center-supply = <&vdd_ddr_s0>,
RK3568/RV1126/PX30% H At F- 5 BRIA Mcenter-supply = <&vdd_logic>, IHEDMCTI S ZEMES
S dmcIXBNINEL, kernel logll

rockchip-dmc dmc: Cannot get the regulator '"center"

Note 2: HFRHURES, dmce 77 G MKET dfi T2, 05 dfi 79500 disabled, 2252 dmce 17 5L
o P ABRAT dfi 17 sl status £RAFFER dme — 2K

24140, RK3399 EVB HRAYEZ dmc 19 SFE arch/arm64/boot/dts/rockchip/rk3399-evb.dtsi HH,

&dfi {
status = "okay";
Y
&dme {
center-supply = <&vdd_center>; /* JXHTER IR HERELE */
status = "okay"; /* enable kernel DDRZS */
3
&dfi {
status = "disabled";
}
&dmec {
status = "disabled"; /* disable kernel DDRZEHii */
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o XITF kernel 3.10, FEIKF| dts FHERZH clk_ddr_dvfs_table i /i, FF status 2% disabled 5t AT A
disable kernel ) DDR Z4iibhiE, MHREY, DA okay, #HE<: enable DDR ZESMINGE, Z5HIA0 R,
RK3288 SDK HHEZ clk_ddr_dvfs_table ¥£ arch/arm/boot/dts/rk3288-tb_8846.dts 1,

&clk_ddr_dvfs_table {

status="okay"; /* enable kernel DDRZHi */

3

&clk_ddr_dvfs_table {

status="disabled"; /* disable kernel DDRZSii */

};

o KT kernel 3.0, FFEAEMRIN borad-**.c SAFHHEIR dvfs_ddr_table, iLX MR, RE—1
DDR_FREQ_NORMAL #ii3, i AR<3i21T DDR 2840 1, 256140 N, RK3066 SDK MR MR X HFAE
arch/arm/mach-rk30/board-rk30-sdk.c

/* IXFERIFRASenable DDRETAH */

static struct cpufreq_frequency_table dvfs_ddr_table[] = {
{.frequency = 200 * 1000 + DDR_FREQ_SUSPEND, .index = 1050 * 1000},
{.frequency = 300 * 1000 + DDR_FREQ_VIDEO, .index = 1050 * 1000},
{.frequency = 400 * 1000 + DDR_FREQ_NORMAL, .index = 1125 * 1000},
{.frequency = CPUFREQ_TABLE_END},

i

/* IXFERFRMEdisable DDRASHH */

static struct cpufreq_frequency_table dvfs_ddr_table[] = {
//{.frequency = 200 * 1000 + DDR_FREQ_SUSPEND, .index = 1050 * 1000},
//{.frequency = 300 * 1000 + DDR_FREQ_VIDEO, .index = 1050 * 1000},
{.frequency = 400 * 1000 + DDR_FREQ_NORMAL, .index = 1125 * 1000},
{.frequency = CPUFREQ_TABLE_END},

}:

5. Wil kernel —7% DDR Z5i# A ia1T

= MREFTH MBS R BOCHZSYIRE, B DDR AETEFEN RSB TN, ([HE—XFINE
A5z EmiEiEHIn, BIFALRESE —IX ddr_init B, <247 —RZ5, AT #1 DDR timing, 1EIERE
o WNSRARILL kernel H—{X DDR ZHiERAIaTT, i ddr_init, BR T _E—FRE I U1 enable/disable
kernel H1f DDR 28D RE" 2 PASD, I TR NS SRS :
o Xt kernel 4.4
HEg E— M REE“Un{7] enable/disable kernel Hf) DDR ZE5HINAE" L, #E—IX DDR 25 ARE
BITT
o Xf7F kernel 3.10
AT RK322x
RAZHIE . kernel RIS
B3 8 dram 7 KRR AR disabled, FERTPAT
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dram: dram {

compatible = "rockchip, rk322x-dram";
status = "disabled"; /* BBOXE */

dram_freq = <786000000>;
rockchip,dram_timing = <&dram_timing>;

3

R RK3188

RS E : arch/arm/mach-rockchip/ddr_rk30.c ¥ ddr_init()PRI%X
AT RK3288

A& arch/arm/mach-rockchip/ddr_rk32.c ¥ ddr_init()PRI%K
AT RK3126B. RK3126C AN trust.img [ £

RIS E : arch/arm/mach-rockchip/ddr_rk3126b.c f¥ ddr_init()PRI£X
& RK3126, RK3128

RESAIE: /arch/arm/mach-rockchip/ddr_rk3126.c [ ddr_init()E& %K
Bek: FREE ddr_initORRECH, 0 RJLTIES

if(freq != 0)

value = clk_set_rate(clk, 1000*1000*freq);
else

value = clk_set_rate(clk, clk_get_rate(clk));

oA RV1108
RESAIHE : arch/arm/mach-rockchip/ddr_rv1108.c HY ddr_init() K%L
B R ddr_init O, W0 R JLATIRES

if (freq == 0)
_ddr_change_freq(ddr_freg_current);
else
_ddr_change_freq(freq);

BRT EIRTUANERRDS A, RS A, BAR 3126B/3126¢ 1 trust.img EFRY, RFEEE E— MR
PEAJ“UN{A] enable/disable kernel /Y DDR ZZ3MIIHE* M, #E—IX DDR ZHEIA=IBIT T,

o XITF kernel 3.0

Bh (A ZTALS
RK3066 arch/arm/mach-rk30/ddr.c FY ddr_init()E¥I %X
RK3026, RK3028A arch/arm/mach-rk2928/ddr.c [ ddr_init()E&%¢

Bek: FREE ddr_initORRECR, @1 RJLIT0HS

if(freq != 0)
value=ddr_change_freq(freq);
else
value=ddr_change_freq(clk_get_rate(clk_get(NULL, "ddr"))/1000000);



6. WfM#FE DDR WA H

RAZAHATIEE DDR A2 RAR, AL Ra<, &E MemTotal A&, X PMAERZLL DDR 5L
RAE/N A, HOE EREREAE AT LT,

root@rk3399:/ # cat /proc/meminfo
MemTotal: 3969804 kB

UNIRFEEE DDR ARAFAMEER, RN NP E:

1E 2 M757E DDR AEMFTEN, loader H DDR #I4ALTEEAI kernel H* DDR HIHIAGTLHT B, kernel 4.4
% DDR BE(EEIIFTED, kernel 3.10 A2, loader 1 DDR A4S R, FrE O EH,
loader 1Y) DDR &&= +TEN, WA B A GEINEI, AR adb, AR EEH.

BRI

iYaR loader kernel 3.0/3.10
RK3026 BHAER BHAER
RK3028A BHAEE BIEAER
RK3036 BHAEER A
RK3066 HHAEE BHAER
RK3126B, RK3126C # trust.img [ £ BIEAER A
RK3126B, RK3126C A7 trust.img & HHEER BHAER
RK3126 BHAER HHAGEER
RK3128 BHAEER EERE IS
RK3188 BHAER BHAGEER
RK3288 BHAEE AHEAER
RK322x BHAER eZE]
RK322xh BHAEER &H
RK3328 BHAEE &H
RK3368 BHAER &H
RK3399 HHHEER A
RV1108 BHAEE eZs]

DDR WIFAIEE, 285 H: DDR KA, DDR #i#, J#iE(SE (Channel a\Channel b), SZ&EHEALBE
(bus width/BW), 17#(&E (row). ZI%{&E (col/column), bank (& (bank/BK), F L& (CS). BRI IIEL
PEALPE(Die Bus width/Die BW), H/MEIER DDR &\ % & (size/Total Capability).

WMRFERYNEDARE, SHhHRE— DDREER, BYIAREMEFT size/Total Capability, HAH 2
JHIER, BHIAEST 2 MNMEIEN size/Total Capability HH 1,

41 R 2 loader FFTEN(Y DDR A& TEAIE R
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DDR Version 1.05 20170712

In

Channel a: DDR3 400MHz

Bus Width=32 Col=10 Bank=8 Row=15 CS=1 Die Bus-Width=16 Size=1024MB
Channel b: DDR3 400MHz

Bus wWidth=32 Col=10 Bank=8 Row=15 CS=1 Die Bus-Width=16 Size=1024MB
Memory OK

Memory OK

ouT

412 kernel FHFTENRY DDR A EIEANE R

[ 0.528564] DDR DEBUG: version 1.00 20150126

[ 0.528690] DDR DEBUG: Channel a:

[ 0.528701] DDR DEBUG: DDR3 Device

[ 0.528716] DDR DEBUG: Bus Width=32 Col=10 Bank=8 Row=15 CS=1 Total
Capability=1024MB

[ 0.528727] DDR DEBUG: Channel b:

[ 0.528736] DDR DEBUG: DDR3 Device

[ 0.528750] DDR DEBUG: Bus Width=32 Col=10 Bank=8 Row=15 CS=1 Total
Capability=1024MB

[ 0.528762] DDR DEBUG: addr=0xd40000

7. [EDDRE &

HAiFFARK -5 IDDRZE RHARZ APV, AREEPECEDDRA R, HARHENDDRAERTT
%, EEMATHEPIHSTERESUFS /D DDRA &AM,

1£ {Rockchip_Developer_Guide_UBoot_Nextdev_CN) ->"CHO8IFIXTFEK" -> BXDDRE&", &t T 5
—FER T 1%,

FHUNDDRYIGA M AAS SHIDDRA R £ 1445U-Boot, U-Boot2x KFR—LE L 2N G HLHEA N, AP
AJ PAEU-Bootlt ERIE & 1825 AZ I DDRA &

RASNIE
./arch/arm/mach-rockchip/param.c

BBV ER:

L AN4TER, EFLRIFDDRAR(ER

struct memblock *param_parse_ddr_mem(int *out_count)

for (1 =0, n=20; 1 < count; i++, n++) {
base = t->u.ddr_mem.bank[i];
size = t->u.ddr_mem.bank[i + count];
printf("base:0x%11lx, size:0x%1llx\n", base, size); //IIXATHTED

/* 0~4GB */
if (base < SZ_4GB) {


af://n327

mem[n].base = base;
mem[n].size = ddr_mem_get_usable_size(base, size);

% EMESUR, ERH4IFEU-Boot, HEHTLEE, FERTHYU-Boot/FllogH, A 4N Mt

U-Boot 2017.09-9g0236dc3682-220712-dirty #hcy (Aug 04 2022 - 10:46:07 +0800)

Model: Rockchip RK3568 Evaluation Board
PreSerial: 2, raw, Oxfe660000
DRAM: base:0x0, size:0x40000000  //iX{T2FRM 18 hNA 4t

Hrp
base:0x0, size:0x40000000

FORATRE, A1HDRAMZ(A], HiikZ0x0, K/NE0x40000000

Other space

DRAM

fEU-Boot | Fkernelfli, HU-BootEfi—E%Z NG, FIRANKIIDDRARFEE, WH

Adding bank: 0x00200000 - 0x08400000 (size: 0x08200000) //ZXIRZZENIFHIGH
Adding bank: 0x09400000 - 0x40000000 (size: 0x36c00000) //EFRZENFHEN
Total: 1182.666 ms
Starting kernel ...
[ 0.000000] Booting Linux on physical CPU 0x0000000000 [0x412fd050]
2. fig 7 LIADDRA &F B HRIATTIE, a] MBI

BRi%, REHEEIN T —RDRAMZ ], 1 NERegion 1HIME, AT DAEN MBI



Other space

DRAM

/* extend top ram size */

if (t->u.ddr_mem.flags & DDR_MEM_FLG_EXT_TOP)
gd->ram_top_ext_size = t->u.ddr_mem.data[0];

//1BXDDRA R R, A

count = 2;

t->u.ddr_mem.count = count;

t->u.ddr_mem.bank[0] = 0x0; //Region 0 base address

t->u.ddr_mem.bank[® + count] = Ox40000000 - 0x0; //Region 0 size
t->u.ddr_mem.bank[1] = 0x70000000; //Region 1 base address
t->u.ddr_mem.bank[1 + count] = Ox80000000 - Ox70000000; //Region 1 size
t->u.ddr_mem.hash = 0;

//IBXDDRBR(EE, 4R

/* normal ram size */
count = t->u.ddr_mem.count;
mem = calloc(count + MEM_RESV_COUNT, sizeof(*mem));

if (!mem) {
printf("Calloc ddr memory failed\n");
return 0;

}

for (1 =0, n=0; i < count; i++, n++) {
base = t->u.ddr_mem.bank[i];
size = t->u.ddr_mem.bank[i + count];
printf("base:0x%1llx, size:0x%llx\n", base, size);



/* 0~4GB */
if (base < SZ_4GB) {
mem[n].base = base;
mem[n].size = ddr_mem_get_usable_size(base, size);

HERSRIT T  AD

count = 2; / /3" 2L DRAMZE ]

t->u.ddr_mem.count = count; [/ X AE

t->u.ddr_mem.bank[0] = 0x0;

t->u.ddr_mem.bank[0® + count] = 0x40000000 - 0x0; //#Hindex4ifi+count

//Region base addressjii_bRegion sizey—H#H, H%/VH, MR EHcount—FE

t->u.ddr_mem.bank[1] = 0x70000000;

t->u.ddr_mem.bank[1 + count] = 0x80000000 - 0x70000000; //%Hindex/if
+count

t->u.ddr_mem.hash = 0; //MHiX25

HFrgmiFU-Boot, BEHTAER, TEHTHIITHllogh, BEIBEMKEARL

U-Boot 2017.09-9g0236dc3682-220712-dirty #hcy (Aug 04 2022 - 10:46:07 +0800)

Model: Rockchip RK3568 Evaluation Board

PreSerial: 2, raw, Oxfe660000

DRAM: base:0x0, size:0x40000000

base:0x70000000, size:0x10000000  //FAIHTHEM

Adding bank: 0x00200000 - 0x08400000 (size: 0x08200000)

Adding bank: 0x09400000 - 0x40000000 (size: 0x36c00000)

Adding bank: 0x70000000 - 0x80000000 (size: 0x10000000) //FkilHHEH
Total: 1182.666 ms

Starting kernel ...

[ 0.000000] Booting Linux on physical CPU 0x0000000000 [0x412fd050]
R TR HE —HDRAM, {Higsize, A FI0x80000000, AJ LAKEhnan NS

count = 1; / /3R 15 DRAMZEH]

t->u.ddr_mem.count = count; [/ XS

t->u.ddr_mem.bank[0] = 0x0;

t->u.ddr_mem.bank[0 + count] = 0x80000000 - 0x0; //#HindexJifa+count
t->u.ddr_mem.hash = 0; VDL e /N

==Note: DRAMA BIF NRERERIMCRR), FINREBIEREFS, RAXIRE. —BlEsizet/), H
TIPfh, A2 FIfIRegionl, 20T 77 EFfE==

8. WK DDR i


af://n359

kernel F124%ZF DDR #R[1, B 2 fiEH, —fMEmRTm, —fEW, X FixX 2 fiZS kg, kemel
4.4 Fll kernel 3.10 HSEEIA LERA],

kernel 4.4:

st HATEEY R, WRRAEEMIIGESS A, U DDR M EN Y SYS_STATUS_XXX
TE SRR, W N T 2 SR RE TS Y, M| SYS_STATUS_XXX & X SAZRE N RARSR, HRiE
SEfR DDR FIFZARGT4S & upthreshold,  downdifferential & Y RIZFMEES, (HERIEMBHAASKT
SYS_STATUS_XXX & XA,

MR e RESSRE AT, (ERSFIEE AT SYS_STATUS_XXX i & X
%, ME—HRHFIYJ2 SYS_STATUS_NORMAL, SRGEZMINGEH, SYS_STATUS_NORMAL 524
A, ER(TRA S H auto-min-freq R7E, MiAZE SYS_STATUS_NORMAL HR7E,

kernel 3.10:

YRANitE: HAfEE R, DDR SR ZIN N SYS_STATUS_XXX & XHZR, REDZ, RI#EL
I R RS RE 2T, AR E R4,

METE: (U E SRS SYS_STATUS_ NORMAL 75, BIHAALE SYS_STATUS_NORMAL 75
N, DDR $RA SRR I R A,

ZHEL DDR SR, IR IH% 7 SORIITALEE

o X7 kernel 4.4, FTEEKE dts ' dme T, 28BI4HR, RK3399 EVB Hf) dme 7 mAE
arch/arm64/boot/dts/rockchip/rk3399-evb.dtsi 1 arch/arm64/boot/dts/rockchip/rk3399.dtsi,

&dmec {
status = "okay";
center-supply = <&vdd_center>;
upthreshold = <40>;
downdifferential = <20>;
system-status-freq = <

/*system status freq(KHz)*/
SYS_STATUS_NORMAL 800000
SYS_STATUS_REBOOT 528000
SYS_STATUS_SUSPEND 200000
SYS_STATUS_VIDEO_1080P 200000
SYS_STATUS_VIDEO_4K 600000

SYS_STATUS_VIDEO_4K_10B 800000
SYS_STATUS_PERFORMANCE 800000

SYS_STATUS_BOOST 400000
SYS_STATUS_DUALVIEW 600000
SYS_STATUS_ISP 600000

>y
/* FATERN—HEEE, HAMmin_bw, max_bwE Rvopk HATHISE TR, AEmin_bw, max_bwil
FEIN, NIDDRAIRFE AR E freqfa @R, auto-freq-en=1NHE3L */
vop-bw-dmc-freq = <
/* min_bw(MB/s) max_bw(MB/s) freq(KHz) */
0 577 200000
578 1701 300000
1702 99999 400000
>y

auto-min-freq = <200000>;
}

dmc: dmc {
compatible = "rockchip, rk3399-dmc";



devfreg-events = <@dfi>;

interrupts = <GIC_SPI 1 IRQ_TYPE_LEVEL_HIGH 0>;
clocks = <&cru SCLK_DDRCLK>;

clock-names = "dmc_clk";

ddr_timing = <&ddr_timing>;

/* DDRAIFAZEIL40%, FFHAM; auto-freq-en=1MAFHR */
upthreshold = <40>;

/* DDRAIFIHRKT20%, FFUaEM; auto-freq-en=1NAHR */
downdifferential = <20>;

system-status-freq = <

/*system status freq(KHz)*/

/* Hfauto-freq-en=0WE3, FTRERT TR LSMY, EBHARX MR *

SYS_STATUS_NORMAL 800000

/* rebootHIIDDRITIE, Hauto-freq-en=1, SPUHITRIEAmin(E, RI\AFRIE LT */

SYS_STATUS_REBOOT 528000

/% —AFNINAIDDRITZE, Hauto-freq-en=1i, SPUSRE IminfE, RIEGAEIRGE A5
*/

SYS_STATUS_SUSPEND 200000

/* 1080PHIATII IDDRIIZR, Hauto-freq-en=1fF, SPUSFCRE Iminfd, WRIEHEIRME BT
*/

SYS_STATUS_VIDEO_1080P 300000

/* AKAUFI UDDRITR, Hauto-freq-en=10F, ZDUARZIE Iminfd, WRAEAERNE LA */

SYS_STATUS_VIDEO_4K 600000

/* 4K 10bitfATiH FIDDRITZR, Mauto-freq-en=1it, SPUAREAIminfd, RIBEAEIRGE L
FHm */

SYS_STATUS_VIDEO_4K_10B 800000

/* MERERINIDDRATR, Hauto-Ffreq-en=1f, SPUSRIEImin(E, ARIEAEIRE BT
*/

SYS_STATUS_PERFORMANCE 800000

/* filFERADDRAIR, H TSRS Lok, oEMBpmN, Yauto-freq-en=1MF, SPUSRIER
minfl, MEAECRGUE LA */

SYS_STATUS_BOOST 400000

/* WRERNAIDDRIR, HYauto-freq-en=10f, SPUSTRIE IminfE, RIEQEIRE: LT3

*/
SYS_STATUS_DUALVIEW 600000
/* ISPHIDDRATIR, Mauto-freq-en=1ff, <=PUICRIEIminE, RIBAEIRGE EF4R */
SYS_STATUS_ISP 600000
.

/* auto-freq-en=1WA%, FRnormalZmMREmRE */

auto-min-freq = <400000>;

/* BT, FRRFRBNEZRIIGRE; T, RRKHANEDMYIGE. B NEEmREE,
SYS_STATUS_NORMALY 5 ¥ 58 AR B B i, BEARMZ Plauto-min-freqlyifE, miAZLA
SYS_STATUS_NORMALZE X HI ik, T BIFE s, HAhg5E AR E RN, RERIE
DDRAFFE IR RIRIL, dBupthreshold, downdifferentialiEm . FE(KDDRATIR */

auto-freg-en = <1>;

status = "disabled";

}i

=
::(JI_E;E@'\::

1. kernel 4.4 FUAZ L PR kernel 3.10 R[], HAHZFET dmc_opp_table Fi%l opp-hz i, A &4%1Z40
RIa(T; /NT opp-hz, SR EEG (RAZRBEIIX NRIEIR K opp-hz, Rt K opp-hz
TAE, FRBA, NSRS A _FHY, SRR HIZE K opp-hz, dmc_opp_table /& FFZ & EN,



dmc_opp_table: opp-table3d {
opp-200000000 {

/* YDDRATIZEE T200MHzY, (HAIXMHE;/NF200MHz, #ii%200MHZIZTT */
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <825000>; //vdd_centerH/&

opp-800000000 {

15
};

opp-hz = /bits/ 64 <800000000>;
opp-microvolt = <900000>;

HE TEMEENS Xa, RIERZEERIR, RESIMATIRE X, $ATbAT . 412R auto-freg-
en=1, BUAGFHZEHIIER, IXNHEESEFRZEN T EBGEMFE, A]LHE auto-freq-en WE N 0, AJFEH
R SR ERIR ] H [,

2. RK3399 LPDDR4FIRV1126°F- 5, DDRZESN X FFISH R fEloader i BEEFIE, ddrilta b B @it
R EOFTEIHSR, dme_opp_tablef® X AR IR H X M,

PARV1126 445, loaderlyt EX4TENfRIDDRAM% /328MHz, 528MHz, 784MHz, 924MHz, M|
dmc_opp_tabletl R BETE M IX4 M,

change
change
change
change

to: 328MHz
to: 528MHz
to: 784MHz
to: 924MHz(final freq)

dmc_opp_table: dmc-opp-table {
compatible = "operating-points-v2";

opp-328000000 {

}i

opp-hz = /bits/ 64 <328000000>;
opp-microvolt = <800000>;

0pp-528000000 {

i

opp-hz = /bits/ 64 <528000000>;
opp-microvolt = <800000>;

opp-784000000 {

B

opp-hz = /bits/ 64 <784000000>;
opp-microvolt = <800000>;

opp-924000000 {

}
};

opp-hz = /bits/ 64 <924000000>;
opp-microvolt = <800000>;

1% dmc_opp_tableflloaderf TENfAHHZAR—%L, kernel dmcIX a1 TDDRASHHIAT 2 H B AR /R PLHL Al L,

log QDTO

rockchip-dmc dmc: Get wrong frequency, Request 1056000000, Current 924000000



A, RK3568FIRK3588°F-5, HIADDRAH X FHIAIHE M E EloaderlfT ELFLAAE, {HHF HGkernel dmc
REh2 B aRBCZEF I DDRAIEE, R A EFEdmc_opp_table#fi3E PLEL A7,

o X kernel 3.10, FHEFKE dts FY clk_ddr_dvfs_table 17 5%, 25641 R, RK3288 SDK MR HZAM)
clk_ddr_dvfs_table ££ arch/arm/boot/dts/rk3288-tb_8846.dts A,

&clk_ddr_dvfs_table {
/* DDRIFZRX K logicHE, WHfreq-tablesbd-freq-tableH iR Hix B & ARIE K,

FUCTRREDS B, R TCTR YR ER RATR,

operating-points = <

/* KHz uv */
200000 1050000
300000 1050000
400000 1100000
533000 1150000

>

freq-table = <

/*status freq(KHz)*/

/* HHauto-freq-en=0lHG5, FRER T 7R LING, AR MR */

SYS_STATUS_NORMAL 400000

/* —RAFHUNIDDRITR */
SYS_STATUS_SUSPEND 200000

/* 1080PLATIN FDDRATZE */
SYS_STATUS_VIDEO_1080P 240000

/* AKPUFI DDRAFIR  */
SYS_STATUS_VIDEO_4K 400000

/* AKSR60fpsHIDDRITIR */
SYS_STATUS_VIDEO_4K_60FPS 400000
/* PERERIIN IDDRATIR */
SYS_STATUS_PERFORMANCE 528000

/* WpFT REDDRITR  */
SYS_STATUS_DUALVIEW 400000

/* fillRIIDDRATER, T MRS Lok, SeEmRNN >/
SYS_STATUS_BOOST 324000

/* ISPHHIDDRATIZH */

SYS_STATUS_ISP 400000

>y

bd-freq-table = <

>

/* bandwidth freq */

5000 800000
3500 456000
2600 396000
2000 324000

IXI e T AR X IR B RAS */

/* TERABOTE G, MUATSYS_STATUS_NORMALYZ =M, K% MEDDRM & ARG, EXPDEMKN
JUNIER 2 RIH */
auto-freqg-table = <

/* FTFL, FRITRAEERNIIRE; FTe, FRKANBEIMINRE. TTENBZIH

240000
324000
396000
528000

>y

SYS_STATUS_NORMALYj 504 5E R A B A */
auto-freq=<1>;

/*

Eia,



* 0: use standard flow
* 1: vop dclk never divided
* 2: vop dclk always divided
*/
vop-dclk-mode = <0>;
status="okay";

}i

HE TEMCENS a, RIERZEEREITR, RESIMATRE X, $ATLAT . 412R auto-
freq=1, WUAGFPEERIIER, IXINHMRRIAFIZN T EHGERMIE, ATEHE auto-freq BN 0, ARIFESE
Y5 XHPRERIBEI H K.

==TER: BROR, —EEERAMAEE, BEREER LIE, ==k, W ifTEk DDR K
g E IS IVANLENESE o)

o XfT kernel 3.0, FFELEMII borad-**.c AFHEH dvfs_ddr_table, 25fl41F, RK3066 SDK #RH]
MRECHEAE arch/arm/mach-rk30/board-rk30-sdk.c 7

static struct cpufreq_frequency_table dvfs_ddr_table[] = {
/% —REUNAIDDRITIR */
{.frequency = 200 * 1000 + DDR_FREQ_SUSPEND, .index = 1050 * 1000},
/% RIS FDDRITZR  */
{.frequency = 300 * 1000 + DDR_FREQ_VIDEO, .index = 1050 * 1000},
/* BRT k2N, HABKERIDDRIZE */
{.frequency = 400 * 1000 + DDR_FREQ_NORMAL, .index = 1125 * 1000},
{.frequency = CPUFREQ_TABLE_END},

}

kernel 3.0 A 3 M7, FTEEKT DDR SR LE. frequency 1 200 * 1000 iX B, SR AN E KHz, “+
DDR_FREQ SUSPEND”JX & A] AAFHE

==TER: BRR, —EEERAMAEE, BEREER LE, ==tEkmiEE, W&k DDR K
AN IV ) P B

8.1 RK3399 LPDDR43Z £7928MHz B 5 12

1. {&%rkbin H 5% FHYRKBOOT/RK3399MINIALL.ini X, 1%#££933MHzf¥ddr bins2 4, i##4TloaderfT
o

diff --git a/RKBOOT/RK3399MINIALL.ini b/RKBOOT/RK3399MINIALL.ini
index d8e71dd7..3e20f255 100755
--- a/RKBOOT/RK3399MINIALL.ini
+++ b/RKBOOT/RK3399MINIALL.ini
@@ -5,7 +5,7 @@ MAJOR=1
MINOR=26
[CODE471_OPTION]
NUM=1
-Pathl1=bin/rk33/rk3399_ddr_800MHz_v1.27.bin
+Path1=bin/rk33/rk3399_ddr_933MHz_v1.27.bin
Sleep=1
[CODE472_OPTION]
NUM=1
@@ -14,7 +14,7 @@ Pathl=bin/rk33/rk3399_usbplug_v1.26.bin
NUM=2


af://n400

LOADER1=FlashData

LOADER2=FlashBoot
-FlashData=bin/rk33/rk3399_ddr_800MHz_v1.27.bin
+FlashData=bin/rk33/rk3399_ddr_933MHz_v1.27.bin

FlashBoot=bin/rk33/rk3399_miniloader_v1.26.bin

[OUTPUT]

PATH=rk3399_loader_v1.27.126.bin

KT R R Wloader X R E 2INLASE, P LUEID B CI4TENlog, & %%loader > #416MHz,
856MHz, 328MHz, 666MHz, 928MHz . MR AZ4, 4 #7281 TDDRAIZ H856MHz,

DDR Version 1.27 20211018
In

support 416 856 328 666 928 MHz, current 856MHz
ouT

2. [&Mkernel dts dmc_opp_table™7 5, Hfopp-9280000007 A “status = "disabled";”E{ M “status =
"okay";”, BVE ELIEEMER,

opp-928000000 {
opp-hz = /bits/ 64 <928000000>;
opp-microvolt = <900000>;
- status = "disabled";

B

3. f&&kernel dts dmc 17 5, Ffsystem-status-freqZZ NI “856000“ 2L 47928000%, (&S A Y
CnfArEeR DDR A1) BT X TR AMNISYS_STATUS_ XX XAHEHIR, MRIBLIRIH AR
HIDDR B 7 KA TR B

9. {fnf{Ee DDR HEAN 2805 . 1 L

GRERIEN TR, AR AR E T, AT PRGN 753

kernel 4.4: FHEZE41E kernel I, $17F pm_tests J%£Ji(make ARCH=arm64 menuconfig ->Device Drivers ->
SOC (System On Chip) specific Drivers -> Rockchip pm_test support )

kernel 3.10: 75 %% kernel B, ¥TJF pm_tests 3% I{(make menuconfig ->System Type -> /sys/pm_tests/
support ), A% DDR HEM AL /E:

RK3399: echo set vdd_center 900000 > /sys/pm_tests/clk_volt
Hfth: echo set vdd_logic 1200000 > /sys/pm_tests/clk_volt
WREHE pm_tests E ML TEIEW R E K, MFEK kernel EIfF, HW TP

o AT kernel 4.4, FHELHE! dts H dmc_opp_table 15, 284NN, RK3399 EVB HRHVTE
arch/arm64/boot/dts/rockchip/rk3399-opp.dtsi. RK3368 7E arch/arm64/boot/dts/rockchip/rk3368.dtsi, LA
RK3399 H94i,

/* ﬁ/ﬁﬂ“k‘“?dmc opp_tableffi4llopp-hzfH, le:%“ﬁtir) 1217; /NFopp-hz, iR E EEBG R
éﬁf XDNEEIRKopp-hz, REtém Kopp-hzTlE; X ERkernel 3.10 KA */
dmc_opp_table: opp-table3 {
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compatible = "operating-points-v2";

opp-200000000 {
/* MDDRAIFEET200MHzIN, HAIXHEE; /NF200MHz, #ii%200MHZIZT */

}:

opp-hz = /bits/
opp-microvolt =

opp-300000000 {

}i

opp-hz = /bits/
opp-microvolt =

opp-400000000 {

i

opp-hz = /bits/
opp-microvolt =

0pp-528000000 {

B

opp-hz = /bits/
opp-microvolt =

opp-600000000 {

B

opp-hz = /bits/
opp-microvolt =

opp-800000000 {

i
3

opp-hz = /bits/
opp-microvolt =

RK3368 N :

64 <200000000>;
<825000>; //vdd_center [k

64 <300000000>;
<850000>,;

64 <400000000>;
<850000>,

64 <528000000>;
<900000>;

64 <600000000>;
<900000>;

64 <800000000>;
<900000>;

/* HEMFREFdnc_opp_tableffidlopp-hzil, A SHHZHFRIETT; /INFopp-hz, SRS _EEG WH5R
RS IX N EIEHI R Kopp-hz, A&timKopp-hz LIE;iXZ2iRkernel 3.10RFEHLT */
dmc_opp_table: opp_table2 {

compatible = "operating-points-v2";

opp-192000000 {
/* YDDRAIFET200MHzIN, HAIXHEE; /NTF200MHz, #ii%200MHZIZ1T */

}:

opp-hz = /bits/
opp-microvolt =

opp-300000000 {

}:

opp-hz = /bits/
opp-microvolt =

opp-396000000 {

}i

opp-hz = /bits/
opp-microvolt =

0pp-528000000 {

i

opp-hz = /bits/
opp-microvolt =

opp-600000000 {

B

opp-hz = /bits/
opp-microvolt =

64 <192000000>;
<1100000>; //vdd_logicHi/E

64 <300000000>;
<1100000>,;

64 <396000000>;
<1100000>,

64 <528000000>;
<1100000>,

64 <600000000>;
<1100000>;



3

] DMETON B AT, KOS PR A RN T SE TR R, s AR . 4 ST
WERUBREH T IX KRS A R iR, FESHOREX M, =58 DDR iR ENZHH R, XK
fe, WLAREG N — DUZ SRR B LR R

o XIF kernel 3.10, FHZEHKRE dts Y clk_ddr_dvfs_table 19 5, 28B40, RK3288 SDK IR & M
clk_ddr_dvfs_table £E arch/arm/boot/dts/rk3288-tb_8846.dts H,

&clk_ddr_dvfs_table {
/* ERHEERZIXA </
operating-points = <
/* KHz uv */
/* FRDDRAF/NTZET 200MHz, logicfEH1050my, HAhFTDULEME */
200000 1050000
300000 1050000
400000 1100000
533000 1150000

status="okay";

};

A DU O AT B LT RO AR B RR TR N TS5 THEE IR, s MR R, G5RH
BERRREE N TIX KRR SR, @SR M HEE, 258 DDR TLIEVHENZHHEIR, XN
18, SR T G N — T AR R B ) L 2

o X7 kernel 3.0, FFELERIH borad-**.c SXAFHUE dvfs_ddr_table, 284S, RK3066 SDK HRH)
MR SLAHAE arch/arm/mach-rk30/board-rk30-sdk.c H

static struct cpufreqg_frequency_table dvfs_ddr_table[] = {
{.frequency = 200 * 1000 + DDR_FREQ_SUSPEND, .index = 1050 * 1000},
{.frequency = 300 * 1000 + DDR_FREQ_VIDEO, .index = 1050 * 1000},
{.frequency = 400 * 1000 + DDR_FREQ_NORMAL, .index = 1125 * 1000},
{.frequency = CPUFREQ_TABLE_END},

}

dvfs_ddr_table A& index FLEXN MAVHIE, B#ANSE uV,

10. WISk DDR M EZESIIRE, B2

o XIT kernel 4.4, FEEHF dts ' dmc T 51 auto-freq-en, 28B4, RK3399 EVB HRIITE
arch/arm64/boot/dts/rockchip/rk3399.dtsi
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dmc: dmc {
compatible = "rockchip, rk3399-dmc";
auto-min-freq = <400000>;
/* XANBE0, HORIFIDDRIEAL L RE, R R */
auto-freg-en = <0>;

3

o XJF kernel 3.10, FFE4RE| dts I clk_ddr_dvfs_table 7 fi, Z5f40R, RK3288 SDK M HZM)
clk_ddr_dvfs_table ££ arch/arm/boot/dts/rk3288-tb_8846.dts H,

&clk_ddr_dvfs_table {
/* XN, FOCHHADDRAEAEMYIRE, REAGRAM */
auto-freq=<0>;

status="okay";

i

o XIF kernel 3.0, AREFRAZFFAEZI

11. DDR UHn) 5& i

WHREN TEARS, @ a2 R EM, AR T A
kernel 4.4:

PREE S #5710 DDR #ii% :

cat /sys/class/devfreq/dmc/available_frequencies
BEE AR

echo userspace > /sys/class/devfreq/dmc/governor

echo 300000000 > /sys/class/devfreq/dmc/min_freq /X527 IEEIREFZRILT min_freq,
SHEORE RN

echo 300000000 > /sys/class/devfreq/dmc/userspace/set_freq

kernel 3.10:

T w1 kernel I, FT7F pm_tests % 1{(make menuconfig ->System Type -> /sys/pm_tests/ support ) DDR
TEMAI 2

echo set clk_ddr 300000000 > /sys/pm_tests/clk_rate
X AR AR Hz, BARZEE T A 200% n] DURIE R SRl an SIS
SR EmERTTIEARAT, HEEERAEE dis T

o XT kernel 4.4, WIR FIRTERTT, —BERFNIRFEEMN HIRHE, {F cat
/sys/class/devfreq/dmc/available_frequencies BHIRAZ,

IR T IR, $REIMRGK dts X, TE dmc_opp_table FRIENIVRTF BRI, 2HI40 R,
RK3399 EVB #¥TE arch/arm64/boot/dts/rockchip/rk3399-opp.dtsi, ERIZIRFEZHE NI E 666MHz

N
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dmc_opp_table: opp-table3 {
compatible = "operating-points-v2";

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <825000>;

opp-666000000 {
/* YDDRIIFEE T 666MHZIT, HAIXANHE */
opp-hz = /bits/ 64 <666000000>;
opp-microvolt = <900000>; //vdd_centerH[k

3

opp-800000000 {
opp-hz = /bits/ 64 <800000000>;
opp-microvolt = <900000>;

}

3

dis FRIISEIE, FERTDURRITINGG 2, METRENET
MFAEEL TG SREEIR, THRALITHUE —EE(T

FE—PNEESR, A LMRI T —

FEEEL diso BRIIRFREFANUGEE AR Z 666MHz, Z5FI41 R, RK3399 EVB #rH dme 15 HTE

arch/arm64/boot/dts/rockchip/rk3399-evb.dtsi

/* dfidsZiiokay, HTHEIAMRE, dmc i s KITdfiT s, WRdfiT s hdisabled, WS

dmc™ i B TER. P PARAFd i i statusfriFiRdme—E */

&dfi {
status = "okay";
1
&dme {
status = "okay";

system-status-freq = <

/*system status freq(KHz)*/
SYS_STATUS_NORMAL 666000

/* EHiHMT AR ¢

/%

SYS_STATUS_REBOOT 528000
SYS_STATUS_SUSPEND 200000
SYS_STATUS_VIDEO_1080P 200000
SYS_STATUS_VIDEO_4K 600000

SYS_STATUS_VIDEO_4K_10B 800000
SYS_STATUS_PERFORMANCE 800000

SYS_STATUS_BOOST 400000
SYS_STATUS_DUALVIEW 600000
SYS_STATUS_ISP 600000
*/

auto-min-freq = <666000>;
/* auto-freq-enZAH0O, HNIXENZLH */
auto-freg-en = <0>;

}i



o XFF kernel 3.10, FHEFKE dts HFY clk_ddr_dvfs_table 1 51, 2%(401°F, RK3288 SDK HMHZ& M)
clk_ddr_dvfs_table ££ arch/arm/boot/dts/rk3288-tb_8846.dts A,

&clk_ddr_dvfs_table {
operating-points = <
/* KHz uv */
/* 3, GAREFEERSER, B TIXNRRRIR, EFRERINZIRNEEER */
200000 1050000
300000 1050000
400000 1100000
533000 1150000
>
freqg-table = <
/*status freq(KHz)*/
/* 2, HAAFERR, HBSYS_STATUS_NORMAL, JHitftiE SCARTEEERMZE */
SYS_STATUS_NORMAL 400000
/%
SYS_STATUS_SUSPEND 200000
SYS_STATUS_VIDEO_1080P 240000
SYS_STATUS_VIDEO_4K 400000
SYS_STATUS_VIDEO_4K_60FPS 400000
SYS_STATUS_PERFORMANCE 528000
SYS_STATUS_DUALVIEW 400000
SYS_STATUS_BOOST 324000
SYS_STATUS_ISP 400000
*/
>
bd-freq-table = <
/* bandwidth freq */

5000 800000
3500 456000
2600 396000
2000 324000

>y
auto-freq-table = <
240000
324000
396000
528000
>
/* 1, EESN, EIRENe */
auto-freq=<0>;
/%
* 0: use standard flow
* 1: vop dclk never divided
* 2: vop dclk always divided
*/
vop-dclk-mode = <0>;
status="okay";

3

N b 34, WAl PASERRIE SR A 1

L EESI, HEN O
2. IERHEHAMIZ R, HB SYS_STATUS_NORMAL, FHIEftE X VR & & A2
3. QAR E IR, THREERNERINR, EFHERINZARIHER



o X7 kernel 3.0, FFELEMI borad-**.c SXAFHEI dvfs_ddr_table, 28fI41F, RK3066 SDK HRH)
MREIHEAE arch/arm/mach-rk30/board-rk30-sdk.c P

static struct cpufreq_frequency_table dvfs_ddr_table[] = {
VARV
/* 1, R AN 5, HRDDR_FREQ_NORMAL */
//{.frequency = 200 * 1000 + DDR_FREQ_SUSPEND, .index = 1050 * 1000},
//{.frequency = 300 * 1000 + DDR_FREQ_VIDEO, .index = 1050 * 1000},
/* 2, 1EDDR_FREQ_NORMALE M /R FHLAIMNZR, XN AVH LR A REEEA% */
{.frequency = 400 * 1000 + DDR_FREQ_NORMAL, .index = 1125 * 1000},
{.frequency = CPUFREQ_TABLE_END},

3

HE B 228, WAl DASERREE R A E fF,

1. FREHAM 5, 2 DDR_FREQ NORMAL
2. #t DDR_FREQ_NORMAL & Y B IR T BRI, X ARG A RE 75 2 A %L

12. Q1 #5F DDR 4 55 1 I %

kernel 4.4 f2fit 7 —/ <>, AIDARIA AR DDR WREAAR, EREATEME MG H SRR
I%\O

rk3288:/sys/class/devfreq/dmc # cat load
11@396000000HZ

11 ¥2’K DDR R4 AR A 2R E 1%

13. Wi DDR W] §E1:

BB X AL“DDR PRI IR A >

14, WIS DDR LSBT

+

L e R E A RZR R 2, AN W ana/f&eZ DDR A HI“UIAME L DDR H MR B
FA LR BT

2. MEEMIAR, 11T google stressapptest, MEEMHRTE, FLFEIAR, FHialT, &ikdE, rTAZET—
EZINFR], SRR, BEAT—F,

google stressapptest 7E“DDR R 4G UE AR S G ] DUERE, anfalfif, e, AEHSORTER,

3. L= ELRMERE TREMEBNMNE, XEHEz T*/I\ memtester, /75—, fEEIIRE, ¥
IR, FHialT, IR, nIPAZIB T —EmTR], @R, 5] DA AR &% .

memtester {E“DDR VRIS IEFIFE G B> G AR e] DRE], aiflfEd, hreEm, AE it
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google stressapptest /& —/MHIFIERIIEFE, MAEPRIEIRS, T memtester B — MRS, Mg
218, HETERERHNESHMN, #EEEE google stressapptest 1% 7 s 21 Y H,

4R, PALETTE, ERRETRANNIATE, AT PERIAREER, KR DDR &S5 2 G EREMAED
IBbR, MA—ET, TEESMLREL

15. 2.5 DDR B4 A\ Hhili#t (self-refresh 7 HL
)

AT & CKE (55K, 1 BN 2 SE MR S Rl il Ao

CKE IR%& firRE
ERHESE (AR F 7.8us) T BRIETIRAS
15 HLF AFIEHE TERS

RN CKE B—2 LA —2) LR, g ERIRREMR, M—)LEAT BRlEH, —=J/L
IBHERH, ST ER TR

R CKE ARESER R —EZ KT 7.8us ABFEANBRIFT, FH power-down KSR CKE MK, H
RN 7.8us, ANEIRIE,

16. ‘£ 218 DDR 2453 A auto power-down & HUB

A DOEIE & CKE {55 K0T, 1 HARZw iR iRipas st Al B

CKE k& flERE
{RHLE (AN T 7.8us) AbF auto power-down JRZS
1= HLF RETFIEHE TARIRS

auto power-down JRZS, MIEI) CKE IRF, /& CKE R FI4IE 7.8us (DDR3, DDR4) B
3.9us(LPDDR2, LPDDR3. LPDDR4) , R/GHiEm— /NN (A], FiHEAMKHEEE 7.8us B¢ 3.9us, Htt—
HEFE,

¥R CKE AKHEERE—E% /N T 7.8us (DDR3, DDR4) & 3.9us(LPDDR2, LPDDR3, LPDDR4)
7 & auto power-down, WHSRASEIKTF 7.8us, FL2BRH, NERE.

17. %% DQ. DQS. CA. CLK I de-skew

FEH TN PCB A DDR ELAER:, 0] DUEIS A% de-skew, IKFIZEL DDR ELFEKITHE, de-
skew DJRERL/Z DDR PHY WESERBAE S 54 EI— N MEIREIT, AIRUEAIT de-skew F1FEee izl & M5
S£% BRIV ER BTl NMICRNE MBS LI ER,
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17.1 J3%% kernel 11 de-skew

FER kernel 1 de-skew, HATH A RK322xh, RK3328 Y ff, THEMO M dts X
A5 RK322xh, RK3328

(AN ZIVACE

arch/arm64/boot/dts/rk322xh-dram-default-timing.dtsi
arch/arm64/boot/dts/rk322xh-dram-2layer-timing.dtsi

NSRS E B RIX 2 DNE X, DARTE SR M

B

IR R A “deskew H AN T H FAHRIVSER, 1EEE mid (H, BSEXR dis & XH,
“deskew H I T H I FIELIE (3228H deskew [ ZhFT1H T B AH.pdf) el

17.2 %% loader 11 de-skew

FIE%E loader H11Y de-skew, HHTHHE RK3308 X #F,
B RK3308
TS

deskew HEHA T H, 3308_deskew.exe, RK3308_DDRXPXXXXXX_Template_VXX_de-skew.txt,
rk3308_ddr_ XXXMHz_uartX_mX_vX.XX.bin

Bk

MR AT “deskew H A TH HHSRIVEE R, WEHE mid (H, BSE
RK3308_DDRXPXXXXXX_Template_ VXX_de-skew.txt X W& X, {# ] 3308_deskew.exe ¥
RK3308_DDRXPXXXXXX_Template_VXX_de-skew.txt & X ] de-skew {&2X %]
1k3308_ddr_XXXMHz_uartX_mX_vX.XX.bin /1,

“deskew H NI T E7IIEFTEIRZIR (deskew H IR T EMEH A pdf) R,

18. RV1109/RV1126/RK356x DDRFIZ %+

AT RV1109/RV1126/RK356xF- 5 loaderi B4R, LR17E M P ANZE HtrainingZ5 K. kernel ' dmcFfic
HI4 AR 55 T 2 Sloaderl AR s £ —5, RV1126/RV1109 loader BRINFIAIR i HAh =AM E328M,
528M, 784M, i HIAB IR fAfEddr binZFRARATL, @rv1126_ddr_924MHz_v1.05.bin, HJ5— M4
MI7£924M, RK356x loader ERINAYAT R s =1ME324M, 528M, 780M, =B IMIEE sl —FE1Eddr
binfARAKREE,  U1rk3568_ddr_1560MHz_v1.04.bin, /5 — MR S IZ1560M, 3% Moader 43 £
WeEL & Olog®E, & HlogHH EE4{Kchange to: xxxMHzFAERFTE B EM4 MR SIS R loader
AR p A 38 33 rkbin H 5% Ftools/ddrbin_toolSRMEM, BRI A] =%

tools/ddrbin_tool_user_guide.txt,

BIIGNRK3568, W EMRTFENA1332M, FE L Erkbin T2 H K FFRKBOOT/RK3568MINTALL.ini
FRPath1F1FlashDatat&AIAYddr bintk 1332M,  F H.dts AP A AT R s X6 W7 AR AR
324M,528M,780M,1332M, SERFRIZTTHIANIE i H RERIX4A NI —N
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19. RK3326S/PX30S DDRIZ %k

X TFRK3326S/PX30S &, HIF MR, HWNMHITTHFDE: kernel AY
arch/armé4/boot/dts/rockchip/px30s-dram-default-timing.dtsi XMW DDREAIM ddrx_params
IR arch/armé4/boot/dts/rockchip/px30.dtsi f¥ px30s_dmc_opp_table 17 s,

HAddrx_params i i, X FDDR3, NI &Eddr3_params Nfreq 0. freq 1. freq 2. freq 3; XJF
DDR4, WM|;Zddr4_params Rffreq 0. freq_1. freq 2. freq 3; HMDDRIAUKIRIEHE,

¥+ px30s_dmc_opp_table 17, AXAFDDRAETY HAHFERIANE, ZEXT R ddrx_params i sl
freq_0, freq_1. freq_2. freq_3, 4N FLPDDR4, M| px30s_dmc_opp_table FTHRERISIR, XM
Ipddr4_params |~f¥freq_0. freq_1. freq 2. freq 3, EARCELIT:

px30s_dmc_opp_table: px30s-dmc-opp-table {
compatible = "operating-points-v2";

opp-328000000 {
opp-hz = /bits/ 64 <328000000>;
opp-microvolt = <1000000>;

+i

opp-666000000 {
opp-hz = /bits/ 64 <666000000>;
opp-microvolt = <1000000>;

}i

opp-786000000 {
opp-hz = /bits/ 64 <786000000>;
opp-microvolt = <1000000>;

3

opp-924000000 {
opp-hz = /bits/ 64 <924000000>;
opp-microvolt = <1000000>;

}i

/* 1056M only for LP4 */

opp-1056000000 {
opp-hz = /bits/ 64 <1056000000>;
opp-microvolt = <1000000>;
status = "disabled";

+i

+

/ {
lpddr4_params: 1lpddr4-params {

/* freq info, freq_0 is final frequency, unit: MHz */
freq_0 = <924>;
freq_1 = <328>;
freq_2 = <666>;
freq_3 = <786>;

i
3


af://n558

#i LPDDR4 % #11056MHz, N|FFEEX Ipddrd_params ffreq_0. freq_1. freq 2. freq 3H:A—/Mii&R
{EMN1056, FF HAE px30s_dmc_opp_table 19 55 B disabled |HAfis, it hNfEEE 1056000000 HIAE £,

MONUN R :

px30s_dmc_opp_table: px30s-dmc-opp-table {
compatible = "operating-points-v2";

opp-328000000 {
opp-hz = /bits/ 64 <328000000>;
opp-microvolt = <1000000>;

3

opp-666000000 {
opp-hz = /bits/ 64 <666000000>;
opp-microvolt = <1000000>;

3

opp-786000000 {
opp-hz = /bits/ 64 <786000000>;
opp-microvolt = <1000000>;

+i

opp-924000000 {
opp-hz = /bits/ 64 <924000000>;
opp-microvolt = <1000000>;
status = "disabled";

}i

/* 1056M only for LP4 */

opp-1056000000 {
opp-hz = /bits/ 64 <1056000000>;
opp-microvolt = <1000000>;

}
+
/7 {
lpddr4_params: 1lpddr4-params {
/* freq info, freq_0 is final frequency, unit: MHz */
freq_ﬁ) = <1056>;
freq_1 = <328>;
freq_2 = <666>;
freq_3 = <786>;
+i
}
=
20. RK3568 ECCIHfHRE

RK3568ZIFECCINRE, E AL 1bit, KI2bitfEIRMIIFES,

1. ffGEECC: HEDDR_ECC_DQO-7H Wik, ECCZ Hzflenable,

2. DDR_ECC_DQO-7HIfEH: ECC/Z32bithDQEMHE+7bitl I ECCEHE, DDR_ECC_DQO-7H T-##{if
DQO-DQ31IHHEARZINECCEHE, Fr LATRZ 2 M — R H T IECCHIE kL,

3. ZNEH—BECCHTRIAYER : FiRiZ8A! Row/Col/Bank 7% 5 DQO-31 Al i o ik — 2%,
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4. SCRFRIRORIZERL . PR RORE R SCHRFECC,

21. QM #FEDDR) RGID

HALPDDR2EA! (1LPDDR2, LPDDR3, LPDDR4, LPDDR4X, LPDDR5, LPDDR5X) A H[ FEiHI
ID, DDRZEA! (4IDDR2, DDR3, DDR4) Zi&A) FIDW, HEFR FID, fFELIEN N dtsiFf
JAdmedbg TR C& W REATETE, NHFEEARSHF) o WIRK356X, TE
arch/armé4/boot/dts/rockchip/rk3568.dtsi X, JF/Hdmcdbg i si:

dmcdbg: dmcdbg {
compatible = "rockchip, rk3568-dmcdbg";
status = "okay";

3

E9miFkemel E M, BE5%, WG, B cat XN 155 proc/dmedbg/dmecinfo ZREXDDR/ RFIDAIE A
DDR{Z .

console:/ # cat proc/dmcdbg/dmcinfo

DramType: LPDDR4

Dram ID: MR5=0x1, MR6=0x0, MR7=0x1/* HFIMR5ZE/ FID, MR6, MR7 EWiELAT e X
version ID */

DramCapacity:

CS Count: 1

Bus width: 32 bit
Column: 10

Bank: 8
CSO_Row: 16
CS1_Row: 0
DieBusWidth: 16 bit
TotalSize: 2048 MB
devfreqg/dmc: Enable
governor: dmc_ondemand
cur_freq: 780000000
NOTE:

more information about dmc can get from /sys/class/devfreq/dmc.

WY FERAN LA
L HIDE RS ERR BN/, HAZRERLSHIDDRAMEE. FIWRZDDRAMHNEAL
PR EIRE ST

2. T ELPDDR, #ICEFAGEIEZE RIS, XFRNand FlashskeMMCANF,
3. fulE ] FIDRYENT, BAEIEDECHRHEMIIEP166,

LPDDR2, LPDDR3/ R ID *fHE5%:
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MRS5{E J R

0x1 Samsung
0x2 Qimonda
0x3 Elpida
0x4 Etron
0x5 Nanya
0x6 SK hynix
0x7 Mosel
0x8 Winbond
0x9 ESMT
Oxa Zentel
0xb Spansion
0xc SST
0xd ZMOS
Oxe Intel
0x12 Being Advanced Memory Corp
Ox1la Xi'an UnilC Semiconductors Co., Ltd
0x1b ISSI
Ox1c JSC
Oxaa Tezzaron
0xc2 Macronix
0xf8 Fidelix
Oxfc eveRAM
Oxfd AP Memory
Oxfe Numonyx
Oxff Micron

LPDDR4 | & ID AR



MRS5{E J R

0x1 Samsung
0x5 Nanya
0x6 SK hynix
0x8 Winbond
0x9 ESMT
0x13 CXMT
Ox1la Xi'an UnilC Semiconductors Co., Ltd
Ox1c JSC

0xf8 Fidelix
0xf9 Ultra Memory
0xfd AP Memory
Oxff Micron

LPDDR5 | & ID AfHRE:

MR5{H BT
0x1 Samsung
0x5 Nanya
0x6 SK hynix
0x8 Winbond
0x9 ESMT

0x13 CXMT
Oxe5 Dosilicon

Oxff Micron
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