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WN{ENEM U-Boot HffY DDR $ii=R
4] enable/disable kernel H7fg DDR Z&3RINAEE
AL kernel —X DDR 24T T
gNfAEE DDR WBE
{EIDDREE
AN{aIE R DDR SR

RK3399 LPDDRA 928 MHzAER FTi%
AN{aE DDR FAMRERISRIAYEEE
SNfaI>KiF) DDR MIAEEINEE, REBIHRTURN
DDR #{aIESR
WN{TEE DDR wEafF=R
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E4FiT DDR BEEHNBRIF (self-refresh HEBIET)
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VA kernel A9 de-skew

V&% loader A9 de-skew
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I ESEDDLE I ES
DDR $TENMSE84E loader FIEJFTENFN kernel FIEJFTED, loader SRFJEDRYARMTROT :

DDR Version 1.05 20170712// DDR #IIaHARRLHIRA S B, HFZSAR. MWXITHE, cadiN
DDRAIHARND

In

SRX // ASRX, UHRMEH: BASRX, YA ARG ERMXADIGE, —HEZ&A SR
Channel a: DDR3 400MHz // TI#B/ZDDRA&EMIELNEE, EAAMY AT UG " Wi & EDDRINEA & " &
&l

Bus Width=32 Co1=10 Bank=8 Row=15 CS=1 Die Bus-Width=16 Size=1024MB

Channel b: DDR3 400MHz

Bus width=32 Co1=10 Bank=8 Row=15 CS=1 Die Bus-Width=16 Size=1024MB

Memory OK // DDREMKILEE, H—/4Memroy OKj/&Channel alf)H 4 H

Memory OK // s&Channel biIE LS. A, VRS ML SIS, DO 20 B8, A
DDR/E T iefaE TAE, AFH G B is T4 .

OUT // XATHENZ )G, #tiEH 7 DDRYIGALAAT

INTRE kernel 3.0 #1 kernel 3.10 &h$JEPRY DDR (2

0.528564] DDR DEBUG: version 1.00 20150126 //fiAfERE

0.528690] DDR DEBUG: Channel a: //DDRZE = E4H(E B

0.528701] DDR DEBUG: DDR3 Device

0.528716] DDR DEBUG: Bus Width=32 Col1=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 Col1=10 Bank=8 Row=15 CS=1 Total
Capability=1024MB

//Ja e HADDRITEME B, W LAAHE, =25 DDRIKSNA G H

//DDR DEBUGHJFHEFTENZE R, mfi&kernel FiDDRYIAHAL T |

L I s I s B |

kernel 3.10 X2 BIITFIEN, Z DDR IMERAVEIHIER

[ 1.473637] ddrfreq: verion 1.2 20140526 //DDRAFSiAbiERfiz A

[ 1.473653] ddrfreq: normal 396MHz video_1080p 240MHz video_4k 396MHz
dualview 396MHz idle OMHz suspend 200MHz reboot 396MHz //DDR%%NI7 5ot MR, &M
dtsFEAE I HLH R )

1.473661] ddrfreq: auto-freq=1 //HM#ASIEEZETIT G, 1LRRIFE, 0FRRKH
1.473667] ddrfreq: auto-freq-table[0] 240MHz  // {28 4t 4 2 e b

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

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

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

//IRAEX BATENE R R RS RAE T, R 0T A2 & DDRASAIA i) il

WIS FEAJ45RY DDR bin SRkRkEEERTARY loader

1. % DDR bin 17E U-Boot THERJ rk\rkbin\bin\XR HRT

2. HBR/EERY DDR bin 3244

3. ¥5#HY DDR bin & AMkRIEAEE

4. 7% U-Boot (30 {Rockchip-Developer-Guide-UBoot-nextdev.pdf) ) , #EERITMAY
loader 324

==5. #R#E DDR bin $TEDRYER SR, A loader EREFTIEH==

L I e R e B e B |
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£ & DDR bin XA B REIFET

ch¥E B’ 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: E{RAEBFNEERR rk\rkbin\RKBOOT\RK3036_ECHOMINIALL.ini & RK3036MINIALL.ini 3714
g, HA RK3036_ECHOMINIALL.ini & ECHO F=5A{HRB/, Hithr=REpER
RK3036MINIALL.ini, Z2FHNE ECHO =5, BEERFmEPIA.

Note 2: E{REB MR rk\rkbin\RKBOOT\RK3399MINIALL.ini S{4EhiEE

Note 3: TER/MEIERRTTH, BHETRSTISA U-Boot SheERg loader,
#N{A{E84 U-Boot AR DDR $iZE

BaIXANNEERE RK322x 3285, 1BM53iAR, 1824 kernel-3.10 XABHY
arch/arm/boot/dts/rk322x.dtsi

dram: dram {
compatible = "rockchip,rk322x-dram";
status = "okay";
dram_freq = <786000000>;
rockchip,dram_timing = <&dram_timing>;

BE

IEEDPRY, dram_freq SATLAY, IXEELE Hz, SRERAJLIBBEESRE.

U-Boot EMHTIXA dts, AFFIEBUX MR, INEIRIMITER,

#l{a] enable/disable kernel H3f§ DDR Z=3RINEE


af://n172
af://n177

SEEAIZC R 3285 kernel ARy DDR Z5MI0EE, ANERSZEF, BILUBEAI AR enable 8 disable 2250
INgE.
o YTF kernel 4.4, EEHKEZ dts PELZR dmc T8, 15 status 2BL disabled FERJLA disable
kernel B9 DDR Z50TheE, HRAY, AL okay, #i& enable DDR Z4AINAEE,

Note 1: i@ dts dmcFirenable DDR 345/, HRIESChR = miR{tHERRIRBIRSEMEDMC TR
THYcenter-supply" B EEBIEWREE. ZBMAIECEE25S0CinDDREIRHEIregulator
TR%, RK3399ZKIAcenter-supply = <&vdd_center>, RK3588EAi\Jgcenter-supply =
<&vdd_ddr_s0>, RK3568/RV1126/PX30FE I FEEENIAAcenter-supply = <&vdd_logic>, N5
DMCT RiRKIZ B SEdmAKaINELM, kernel logdlT.

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

Note 2: HFEHIAD, dmc TaEKRT dfi T2, MR dfi F a5 disabled, tH£52 dmc
TR, FrLARREF dfi THraAY status £RIFER dmec —&L,

2GRN, RK3399 EVB IRAYERZE dmc T m=7E arch/armé4/boot/dts/rockchip/rk3399-evb.dtsi
&,

&dfi {
status = "okay";

e

&dmc {
center-supply = <&vdd_center>; /* XHFE % PR CPRiE(F RUBORICE */

status = "okay"; /* enable kernel DDRAMN */
i
&dfi {
status = "disabled";
I
&dmc {
status = "disabled"; /* disable kernel DDRAZH */
i

e IJF kernel 3.10, EEHZ dts FEZR clk_ddr_dvfs_table T, 15 status A disabled #f
AJLA disable kernel B9 DDR Z&308e. 18&HY, 2k okay, Hi% enable DDR ZZ5RIIEE. %547
Y0, RK3288 SDK HxHIERLR clk_ddr_dvfs_table f£ arch/arm/boot/dts/rk3288-tb_8846.dts
¢ I

&clk_ddr_dvfs_table {
status="okay"; /* enable kernel DDRZi */
¥

&clk_ddr_dvfs_table {
status="disabled"; /* disable kernel DDRAi */
I



e XJF kernel 3.0, FEFEIRKH borad-**.c &L dvfs_ddr_table, ibX41ZFE, REBE—
DDR_FREQ_NORMAL i, BASIEIT DDR TSN T, ZBIENT, RK3066 SDK HRAIRMSULTE
arch/arm/mach-rk30/board-rk30-sdk.c &

/* XK enable DDRAEM */

static struct cpufreg_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},

e

/% PR disable DDRAEAN */

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},

e

#N{aik kernel —;X DDR THREFAIETT

FEF—MREFTHEES R EF B XAZSNINEE, B DDR AREFRRESRIE T, BE—XRHI
BT FEEsEEHIR, BIFFHBIE—R ddr_init B, £5z{7 X240, FAFE# DDR timing, it
BEES. GNHRAELL kernel F—X DDR ZRERANIETT, BIE ddr_init, BRT _E—MREHHAY a0{a]
enable/disable kernel FfJ DDR ZS5INAE " BMLASN, IFEBEHURID:

o IFF kernel 4.4
RER F—MREFAIA0E enable/disable kernel F1f9 DDR ZS4RINAE #, Hi—iX DDR 3545ER
\RIEITT
o XJF kernel 3.10
A RK322x
RIBAIE: kernel TS
&ML #8 dram TS disabled, FLETLAY

dram: dram {

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

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

I8

A RK3188

ABHIE: arch/arm/mach-rockchip/ddr_rk30.c B9 ddr_init()&ig
A RK3288

EBIE: arch/arm/mach-rockchip/ddr_rk32.c 89 ddr_init()ER%L
o RK3126B, RK3126C A trust.img B4

REBHRIB: arch/arm/mach-rockchip/ddr_rk3126b.c B ddr_init() &L
A RK3126. RK3128
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EBIE : ./arch/arm/mach-rockchip/ddr_rk3126.c B9 ddr_init()EREL
1 EREE ddr_initORE, anTJLTHRES

if(freq != 0)

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

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

A RV1108
AEBIE: arch/arm/mach-rockchip/ddr_rv1108.c B9 ddr_init()EREgL
&2 JEREE ddr_init)BRE, W UTRES

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

BT BRI UAMEREI SR, RITE R, AR 3126B/3126¢ w5 trust.img B4Ry, REEE E—
FRERIHAYANMA] enable/disable kernel FfY DDR ZR$AINEL 1, H—X DDR THHEBASIEIT T .

e Y35 kernel 3.0

ohH RiBE
RK3066 arch/arm/mach-rk30/ddr.c f9 ddr_init()E&Zx
RK3026. RK3028A arch/arm/mach-rk2928/ddr.c 9 ddr_init()ERZ{

1808 RS ddr_initOREH, TIUTHRES

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

M{JE=E DDR B =

WRAZEPRAVEE DDRBSAETE, JLURNTH<S, BE MemTotal 88, XMEESLL DDR
IhFFEN—RR, BCELBERESERAILLT.

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

JNERFEE DDR RERVHFAGERE, RNTESE:

7£ 2 M55 DDR BEMY$TED, loader #7fY DDR ¥R ERFD kernel # DDR AYHIIRILENER.
kernel 4.4 h£ER%7HE DDR BE2=EMYFTED, kernel 3.10 <27, loader 1) DDR ¥HZE, FiE
OHEBE. loader 1) DDR BEFTED, W/RFBEOARENE, wWEREH adb, EIMAZIXEHER
R

BIRERIT:
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oh loader kernel 3.0/3.10

RK3026 BIFHEE BiIFHEE
RK3028A BIFEHER BiFHER
RK3036 BIFHER Z=]
RK3066 BIFHER BIFHER
RK3126B. RK3126C # trust.img E{4 BIFMER iRBE
RK3126B. RK3126C A% trust.img Elf4 BIFHEE BiFHEE
RK3126 BIFEHER BiIFHER
RK3128 BIFEHER BiFHER
RK3188 BIFHER BIFHAER
RK3288 BIEAER BFMEER
RK322x BIFHER noZ=]
RK322xh BIFAEE noZ=]
RK3328 BIEFEHER BZ=]
RK3368 BiIFHER Bzl
RK3399 BIFEAER ozl
RV1108 BIFHER BoZ=]

DDR UiFEEE, €857 DDR B DDR IR, BE(EE(Channel a\Channel b), R&EEREN
& (bus width/BW). 1T#i&(row). FIEE(col/column). bank #&(bank/BK). Fi%EEE(CS). EATER
KIREIREIEE(Die Bus width/Die BW), EE/MEIERY DDR K2 E(size/Total Capability),

NRFEBICDEE, ©HRE— DDRBER, BUEEMEFT size/Total Capability, THHE 2
MBIERY, BEYSEST 2 MEBIERY size/Total Capability 4810,

W02 loader HFJEDRY DDR BEIFMER

DDR Version 1.05 20170712

In

Channel a: DDR3 400MHz

Bus width=32 Co1=10 Bank=8 Row=15 CS=1 Die Bus-Width=16 Size=1024MB
Channel b: DDR3 400MHz

Bus Width=32 Co1=10 Bank=8 Row=15 CS=1 Die Bus-Width=16 Size=1024MB
Memory OK

Memory OK

ouT

AR kernel H¥TENAY DDR BEFMER



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 Col1=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 Col1=10 Bank=8 Row=15 CS=1 Total
Capability=1024MB

[ 0.528762] DDR DEBUG: addr=0xd40000

L I e B e B |

{E?XDDREE
BEIFFARKFANDDREEEREMRAN, FEESFREDDREE. HARMEHDORERNTS
%, EEAT AP DDORS BRI,

7£ {Rockchip_Developer_Guide_UBoot_Nextdev_CN) ->"CHOSVEIHFER" -> "IEIDDREFE", =it
T B MERTTIE.

FHLE DRI TESIEDDREEIEELSU-Boot, U-BootaXi—ELeRNEFEBERENZ. A
FRILATEU-Boot i ERIEBUEIBLE NZAIDDRE B,

REBBAIE:

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

(EREZ S

1. JRFTEN, EEZSARIDDREERR

struct memblock *param_parse_ddr_mem(int *out_count)

for (i =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%11x, size:0x%11x\n", base, size); //INIEATITEN

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

BEMERE, EFUmIEU-Boot, BHFRR, EHAIU-BootFHllogth, BIN T

U-Boot 2017.09-g0236dc3682-220712-dirty #hcy (Aug 04 2022 - 10:46:07 +0800)
Model: Rockchip RK3568 Evaluation Board

PreSerial: 2, raw, Oxfe660000
DRAM: base:0x0, size:0x40000000  //ix47 &3R4 188 o d

Hrh
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base:0x0, size:0x40000000

FUNTE, B13-DRAMZSE], EHihiFE0x0, K/\E0x40000000

Other space

DRAM

f£U-Boot5|Skernelgl, BU-BootExiE—EReREFE, EHERZAIDDREERER, WIT

Adding bank: 0x00200000 - 0x08400000 (size: 0x08200000) //Z:Frc4WArHE 1

Adding bank: 0x09400000 - 0x40000000 (size: 0x36c00000) //ZBrz4WNAFHIST
Total: 1182.666 ms

Starting kernel ...

[ 0.000000] Booting Linux on physical cPu 0x0000000000 [0x412fd050]

2. 1% T DIADDREEERERIEATTE, METLUEN
BRig, REPEEINT —RORAMZE], 1T ERegion 1HINE, ETLUMIITMER



/* extend t
if (t->u.dd

Other space

DRAM

op ram size */
r_mem.flags & DDR_MEM_FLG_EXT_TOP)

gd->ram_top_ext_size = t->u.ddr_mem.data[0];

//IESDDRARAGE R, THh

count = 2;

t->u.ddr_me
t->u.ddr_me
t->u.ddr_me
t->u.ddr_me
t->u.ddr_me
t->u.ddr_me

m.count = count;

m.bank[0] = 0x0; //Region 0 base address

m.bank[0 + count] = 0x40000000 - Ox0; //Region 0O size
m.bank[1] = 0x70000000; //Region 1 base address

m.bank[1 + count] = 0x80000000 - 0x70000000; //Region 1 size
m.hash = 0;

// B DDRAEEIS R, 45K

/* normal r
count = t->
mem = callo

if ('mem) {
printf(
return

}

for (i =0,
base =

size =
printf(

am size */
u.ddr_mem.count;
c(count + MEM_RESV_COUNT, sizeof(*mem));

"calloc ddr memory failed\n");
0;

n=20; i< count; i++, n++) {
t->u.ddr_mem.bank[i];

t->u.ddr_mem.bank[i + count];
"base:0x%11x, size:0x%11x\n", base, size);



/* 0~4GB */
if (base < Sz_4GB) {
mem[n].base = base;
mem[n].size = ddr_mem_get_usable_size(base, size);

}
BRI T
count = 2; /] E~H 2P DRAMZS [H]
t->u.ddr_mem.count = count; [/ IAX A

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

t->u.ddr_mem.bank[0 + count] = 0x40000000 - 0x0; //#i4H1indexZifi+count

//Region base addressjiiRegion sizel—4l, F%/b4l, WA EHEcount—FE

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

t->u.ddr_mem.bank[1l + count] = 0x80000000 - 0x70000000; //#1%l1indexZify
+count

t->u.ddr_mem.hash = 0; [/ T AE

E#miEU-Boot, EBHRR, EEFllogh, BENEKEEX

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 //F&ATHrE 1

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

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

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

Starting kernel

[ 0.000000] Booting Linux on physical cPu 0x0000000000 [0x412fd050]
WREFEERE—RDRAM, {BEsize, BHKZEI0x80000000, mILUEINANTLES

count = 1; / /R4 1 DRAMZ [H]

t->u.ddr_mem.count = count; [/ BIIX A E

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

t->u.ddr_mem.bank[0 + count] = 0x80000000 - 0x0; //#%i“index2,Ziifi+count
t->u.ddr_mem.hash = 0; [/ BIXAE

==Note: DRAMBEFH FEMIEMAN, EASEHEENETE, RKASRE, —RiBEsizeBuh,
Firfti. LEAbEFINRegion1, RAT5EEMR-=

Y{aI{Zei DDR $azR

kernel 23 DDR 37RAY, A 2 fiER, —FREZETIM, —METIM. NTFIX 2 FESmRg,
kernel 4.4 #1 kernel 3.10 FYSCIIBELEARE],
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kernel 4.4:

HETIE: HANIEEHE, WRIARETIATNEEXF], N DDR SRERFHITRIRILL SYS_STATUS_XXX
ENRRR, RTINS, N SYS_STATUS XXX ENXABTERIEARTIR, BIRET
F% DDR FIFZRIRLES upthreshold, downdifferential BN SRIZSREIESR, (BRRITRIBERLRES
T SYS_STATUS_XXX X AUSRER,

RETINE . e SESRBERERTN, (BESFRIBRERAMET SYS_STATUS_XXX 152 E XA
=, BHE—4FFIRE SYS_STATUS_NORMAL, WNERAETIRIIEEF S, SYS_STATUS_NORMAL T2t
HTIER, ERTAREEE auto-min-freq JRE, TAE SYS_STATUS_NORMAL R5E,

kernel 3.10:

HRTIME: HNIEEDR, DDR SMERHMEZRIRIMN SYS_STATUS_XXX EMAWIER, AEZ, BNEELL
RS ARESTINRERI TS, BASTRIEREREIN.

TEASE . (N2 AR SYS_STATUS_NORMAL 3520, BIRALE SYS_STATUS_ NORMAL 152
T, DDR $ARASIRIEREIE AKEIN.

(2 DDR IR, IRREIRD TR TR

o XJTF kernel 4.4, FEHE dts pdmc . FHFEIT, RK3399 EVB HRAY dme T5=7E
arch/armé4/boot/dts/rockchip/rk3399-evb.dtsi 1
arch/armé4/boot/dts/rockchip/rk3399.dtsi,

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

/*system status freq(KHZz)*/
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

>;
/% RATE N HEEE, HAfmin_bw. max_bwEmvopk HHIHEFER, EAEMIn_bw. max_bw
JuFE PN, WIIDDRATZ 75 i m freqfs @ A%, auto-freq-en=1E% */
vop-bw-dmc-freq = <
/* min_bw(MB/s) max_bw(MB/s) freq(kHz) */
0 577 200000
578 1701 300000
1702 99999 400000
>3
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>;

/* DDRFIFZHEiT40%, JFiaTH; auto-freq-en=11A4H% */
upthreshold = <40>;

/* DDRF|FHZALT20%, FFifif&4; auto-freq-en=1i4H% */
downdifferential = <20>;

system-status-freq = <

/*system status freq(KHz)*/

/* HRAfFauto-freq-en=00HG4. Rk 17 Nl RAMY, AR5 */

SYS_STATUS_NORMAL 800000

/* rebootHiHIDDRIIE . Hauto-freq-en=1if, 2SR Amin{t, HIE RS ETHR
*/

SYS_STATUS_REBOOT 528000

/% AN FIDDRAIE . Hauto-freq-en=18], 2 PUAEAE Imingd, AR AEGIRBLAT E -4
*/

SYS_STATUS_SUSPEND 200000

/* 1080PHLAINS UDDRAIZ . *auto-freq-en=1if, 2LALSRME Imintl, MR GEARBAE EFT
7‘:/

SYS_STATUS_VIDEO_1080P 300000

/% AKPLAII [FIDDRIIZE . Hauto-freq-en=1iF, 2PUHIRZME ymin{d, MRAEAERRGA BT */

SYS_STATUS_VIDEO_4K 600000

/% 4K 10bi t#UMinS FIDDRAIZ . Hauto-Tfreq-en=18F, £ UIIAR/E min{e, MR4E SR L
i =/

SYS_STATUS_VIDEO_4K_10B 800000

/% PEAEBGRITIIDDRAIK. Mauto-Freq-en=1H, & BLALSIHRMEAmini, HESARKILE T
7

SYS_STATUS_PERFORMANCE 800000

/* MR HIDDR, T MEHES K, ECEMRIEL., Mauto-freq-en=16f, &ULILHTR(EN
mintit, HUE BRI LTHR +/

SYS_STATUS_BOOST 400000

/% W ERIDDRIIR . Hauto-freq-en=1/F, 2P mind, HRIE G ERGAE BT
*/

SYS_STATUS_DUALVIEW 600000

/* ISPHJ[IDDRAIZE ., Mauto-freq-en=1ff, VIR Amin{d, W4 AHRGE A */

SYS_STATUS_ISP 600000

>3

/* auto-freq-en=1FH%, FxnormaldzsMElLiix */

auto-min-freq = <400000>;

/* EFL, RRIFRAEAENIRE; ST0, RaRKENRENIIAE. B AT,
SYS_STATUS_NORMALY 5t H4 56 44 71 a8k S 3R i &, HLefisie Llauto-min-freq vk, miAZELL
SYS_STATUS_NORMALE [ k. T ELTF )3 Sk iife, HAbsg e LB E B IR, REGRE
DDRA %5 A FH ZR AL, #HEupthreshold. downdifferentialkits. FA{LDDREIHR */

auto-freg-en = <1>;

status = "disabled";

3

::;E%::

1. kernel 4.4 R9STEREBEIR kernel 3.10 A&, RBEMERZETF dmc_opp_table Fi5l opp-hz B9, A&
RIZEIE T, /INF opp-hz, SESM LR, MNERIEREITIXNERIEHERK opp-hz, RetgiXK
opp-hz TE. FrLA, SNERAABIRERWE A _ LB, sRHEIZIEK opp-hz, dmc_opp_table B2
EXF.



dmc_opp_table: opp-table3 {
opp-200000000 {

/* 4DDRIAHK T 200MHZIN, (XA HE ; /NF200MHzZ, Hi{%200MHZIE T *

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

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

Ie
e

//vdd_centert £

BPRTENMEGENS NG, REFEENDR, RESCINABIREN, HMALLT. 1R auto-freg-

en=1, FAIFEHEIER,
B ZIRENBSTERERAEIBY.

XAHMEPESTINRZN TELREMEE, FJLUE auto-freq-en iIREJ 0, A5

2. RK3399 LPDDRAFIRV11265F 5, DDRIISIFAISRIEloaderfiEREME, ddriliaitReiE
ITEROFTENHSR, dmc_opp_tablete X AISMERFE R IREII N,

LARV1126 795, loaderfERFTENRIDDRITER H328MHz, 528MHz, 784MHz, 924MHz, T

dmc_opp_tableth REEE SUX4MAR,

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

change to:
change to:
change to:
change to:

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

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

e
opp-528000000 {

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

opp-microvolt = <800000>;

I

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

i;

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

if;

e

ANERdmc_opp_tablefloaderf TENHISRZRA—E,
[BI3%, log 4,

rockchip-dmc dmc: Get wrong frequency,

kernel dmcIRBHTDDRESSFATE HIRE AR UL

Request 1056000000, Current 924000000



55, RK3568HIRK3588F &, SADDRIHIIFAUER I E EloaderfiERHHAE, (BFFakernel
dmcRFNSEFBREFHIDDRIR(E, EIAFEdmc_opp_tablesiZPLACRLER,

o ¥JF kernel 3.10, FTEHE dts a3 clk_ddr_dvfs_table T3, ZFIUIT, RK3288 SDK w95
&R clk_ddr_dvfs_table £ arch/arm/boot/dts/rk3288-tb_8846.dts &,

&clk_ddr_dvfs_table {
/* DDRAFEXT M TogicHE, WEfreq-tablemibd-freq-tablerd i Lhix B KRG

Ky BIIEIRBINT R, P Ie ik U 4 20 R . X I 55 AR X B AR e R A =/
operating-points = <

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

>3

freqg-table = <

/¥*status freq(kHz)*/

/* Rfauto-freq-en=00H 3. Foxkk 7 Fo5 AN, HHXATE */

SYS_STATUS_NORMAL 400000

/% — AN RIDDRAIE */
SYS_STATUS_SUSPEND 200000

/* 1080PHLi FIDDRAFIZE */
SYS_STATUS_VIDEO_1080P 240000

/% AKFLAIET [FIDDRAIA */
SYS_STATUS_VIDEO_4K 400000

/% AKPAR60Tpsif [IDDRATH */
SYS_STATUS_VIDEO_4K_60FPS 400000
/* VERERLSUIT [ DDRATIZR */
SYS_STATUS_PERFORMANCE 528000

/% WBE NI YDDRIZE */
SYS_STATUS_DUALVIEW 400000

/% fupEif (FDDRAA, T MM & Bk, ol lhmR */
SYS_STATUS_BOOST 324000

/* ISPRTIDDRAIZR */

SYS_STATUS_ISP 400000

>3

bd-freq-table = <

>3

/* bandwidth freq */

5000 800000
3500 456000
2600 396000
2000 324000

/% AR S, 4A T SYS_STATUS_NORMALIZ SehT, 143%BDDRE 75 F F LB, TEIXNRIEH
JUAMIZR 2 (8 P14 */
auto-freg-table = <

240000
324000
396000
528000

>3

/% EFL, R a ABARMIIRe; ET10, RRRKMMEBREMIIGE. TE
SYS_STATUS_NORMAL37 5005 58 W Sh B BB i g */
auto-freq=<1>;

/:‘:



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

e

BARTENMERENSYE, REFEEXISR, RESINABREREN, BAILAT. 1R auto-
freq=1, BIARFEEIER, XEHERFINREN TEREMTR, FJLAE auto-freq IREN 0, AFIE
HEHRE X ABIRERIAZI BT,

=IR: BURR, —EEIENNNBE, EREESIIF. —=aHEXEBE, R "WfEEx DDRE
RIS MAJERE BT

o XIF kernel 3.0, EEIEMRRHY borad-**.c XHEFER dvfs_ddr_table, ZFIA0T~, RK3066
SDK #RAIMRISZIETE arch/arm/mach-rk30/board-rk30-sdk.c &1

static struct cpufreq_frequency_table dvfs_ddr_table[] = {
/% —RAFHLET JDDRAIZE */
{.frequency = 200 * 1000 + DDR_FREQ_SUSPEND, .index = 1050 * 1000},
/% FEICRAS IDDRATZR * /
{.frequency = 300 * 1000 + DDR_FREQ_VIDEO, .index = 1050 * 1000},
/% BT BiR24M 5%, HARK % DDRSIE */
{.frequency = 400 * 1000 + DDR_FREQ_NORMAL, .index = 1125 * 1000},
{.frequency = CPUFREQ_TABLE_END},

};

kernel 3.0 3B 3 MaR, AE(EXAI DDR T frequency B9 200 * 1000 IXE8, SRFRE{LE
KHz, “+ DDR_FREQ_SUSPEND"iXERATLAA AL,

=IE: BEURR, —EEIENNNBE, EREESIF. —=aHEXEBE, W "WfTEx DDRE
RIS W AJERE BT

RK3399 LPDDR437§5928MHzEYEr 5 i%

1. {&BrkbinBER THIRKBOOT/RK3399MINIALL.ini3Z{4, %3%2933MHzAYddr bin3Z{4, #H{Tloader
16,

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
-Pathl=bin/rk33/rk3399_ddr_800MHz_v1.27.bin
+Pathl=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

LOADER1=FTashData

LOADER2=FTashBoot


af://n393

-Flashbata=bin/rk33/rk3399_ddr_800MHz_v1.27.bin
+Flashbata=bin/rk33/rk3399_ddr_933MHz_v1.27.bin
FlashBoot=bin/rk33/rk3399_miniloader_v1.26.bin
[ouTPUT]
PATH=rk3399_1loader_v1.27.126.bin

BFTEHEMloaders)HREEINEEE, RTLUBITEROFTENAlog, BEiZloadersziF416MHz,
856MHz, 328MHz, 666MHz, 928MHz ARG, UFHE{TDDRITZEHE56MHzZ,

DDR Version 1.27 20211018
In

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

2. {&Xkernel dts dmc_opp_tableTim, #Fopp-928000000FMHT status = "disabled"; B3 status
= "okay";", EEBEEMIER.

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

13

3. {&Mkernel dts dmcTis, ¥Esystem-status-freqZRAAY“856000"2EPHA"928000", EESEAR
S (UNfElER DDR $1ER) EH X TIHRTIMAISYS_STATUS_XXXHEXHIA, HRIELIRINE A H
17 ERIDDREG TR KT TR E KL,

Y{a{2e DDR FEAMSREERI MR R

RBNTEMEE, BB RSHKELBE, FLLRBUOTAR

kernel 4.4: TEHRIF kernel B, FTFF pm_tests i%&If(make ARCH=arm64 menuconfig ->Device
Drivers -> SOC (System On Chip) specific Drivers -> Rockchip pm_test support )

kernel 3.10: FEELRIFE kernel BF, FTFF pm_tests #E(make menuconfig ->System Type ->
/sys/pm_tests/ support ), &% DDR EBEHIGHSE:

RK3399: echo set vdd_center 900000 > /sys/pm_tests/clk_volt

Hfth: echo set vdd_logic 1200000 > /sys/pm_tests/clk_volt

WRIRA pm_tests BB MRS TIEHEER, MBEH kernel EY, RINTTEE

o XIF kernel 4.4, FEEHKEF dts & dmc_opp_table T, 2450, RK3399 EVB #RAYTE
arch/armé64/boot/dts/rockchip/rk3399-opp.dtsi, RK3368 7£
arch/armeé4/boot/dts/rockchip/rk3368.dtsi, LA RK3399 Jafjll,

/* VUSR5 T dnc_opp_tablefislopp-hzf) 7&%&%@5@@ hFopp-hz, S LI iR
W XA A Kopp-hz, R&44i Kopp-hz L{E; X &ikkernel 3.10ARKTT */
dmc_opp_table: opp-table3 {

compatible = "operating-points-v2";

opp-200000000 {
/% PADDRAFHEIEF200MHZI , (XN HUE ; /N T200MHZ, #ii%200MHZIE4T */
opp-hz = /bits/ 64 <200000000>;
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opp-microvolt = <825000>; //vdd_center /&

};

opp-300000000 {
opp-hz = /bits/ 64 <300000000>;
opp-microvolt = <850000>;

};

opp-400000000 {
opp-hz = /bits/ 64 <400000000>;
opp-microvolt = <850000>;

b

opp-528000000 {
opp-hz = /bits/ 64 <528000000>;
opp-microvolt = <900000>;

i

opp-600000000 {
opp-hz = /bits/ 64 <600000000>;
opp-microvolt = <900000>;

55

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

it

};

RK3368 J951:

/% RAMFESETdnc_opp_tablefiFlopp-hzi), A& iE17; /N Topp-hz, s m EHG Wi
PR XA R BR Kopp-hz, R&éi Kopp-hz TAiE;ixZ&iRkernel 3.10A A KT */
dmc_opp_table: opp_table2 {

compatible = "operating-points-v2";

opp-192000000 {
/% 4DDRINFHZET-200MHZIN, fHHX AN ;/NT200MHZ, #ti%200MHZIZ 1T */
opp-hz = /bits/ 64 <192000000>;
opp-microvolt = <1100000>; //vdd_TlogicHk

};

opp-300000000 {
opp-hz = /bits/ 64 <300000000>;
opp-microvolt = <1100000>;

};

opp-396000000 {
opp-hz = /bits/ 64 <396000000>;
opp-microvolt = <1100000>;

};

opp-528000000 {
opp-hz = /bits/ 64 <528000000>;
opp-microvolt = <1100000>;

b

opp-600000000 {
opp-hz = /bits/ 64 <600000000>;
opp-microvolt = <1100000>;

i



A LMEBI NSRRI N AR E. ESMREEERBINR/NTF TSR, mERENEE. MR
IR T IXKRIBRIREINER, (EEHRAZRINEE, 255 DDR TENRENZHIGIER,. X
iR, MREERII— DUz NAYEER.

o XJF kernel 3.10, TEHKE dts FHJ clk_ddr_dvfs_table T5s3, #IR0T, RK3288 SDK HRAVER
2219 clk_ddr_dvfs_table 7£ arch/arm/boot/dts/rk3288-tb_8846.dts #a,

&clk_ddr_dvfs_table {

/% B R R XA */

operating-points = <
/* KHz uv */
/* ZRINDDRAIZ/NT-45T200MHZ, TogicfiiFH1050mv, FHARAT LA */
200000 1050000
300000 1050000
400000 1100000
533000 1150000

status="okay";

e

HJLUESRI NSRRI AERE, FE/RERBERRBNRNTEFTIEENER, mERENEE. R
IERSTERIE I TIXOKRISAIREINER, EEHRAZRINEBE, £55 DDR TAHRENZHIEMER, X
AR, PRIl —TUZRERS NAYERER.

o XJF kernel 3.0, TEEEMRPKAY borad-**.c SEHFEK dvfs_ddr_table, ZFIE0T, RK3066
SDK AR STIHFE arch/arm/mach-rk30/board-rk30-sdk.c &

static struct cpufreq_frequency_table dvfs_ddr_table[] = {

{.frequency = 200 * 1000 + DDR_FREQ_SUSPEND, .index = 1050 * 1000},
300 * 1000 + DDR_FREQ_VIDEO, .index = 1050 * 1000},
400 * 1000 + DDR_FREQ_NORMAL, .index = 1125 * 1000},
CPUFREQ_TABLE_END},

{.frequency
{.frequency
{.frequency

e

dvfs_ddr_table EHEPATIndex SLERIMAORIE, SR UV,
YN{a><F] DDR RYSEEIRIIEE, REHSILN

o IFF kernel 4.4, EEHE dts #1 dmc TrafY auto-freg-en, ZEFIUNT, RK3399 EVB HRAYFE
arch/armé4/boot/dts/rockchip/rk3399.dtsi

dmc: dmc {
compatible = "rockchip,rk3399-dmc";
auto-min-freq = <400000>;
/% XARA0, BOCHIDDRGEAL ST AR, R A +/
auto-freg-en = <0>;

e YJF kernel 3.10, EEHZF dts f4 clk_ddr_dvfs_table 3558, #Fa0T, RK3288 SDK iR
#2219 clk_ddr_dvfs_table £ arch/arm/boot/dts/rk3288-tb_8846.dts #1,
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&clk_ddr_dvfs_table {
/% XABCR0, HCHIDDRGFEASSIIRE, N s */
auto-freq=<0>;

status="okay";

e

o IFF kernel 3.0, ABFHASIFREIIN
DDR A TESTH

WMRBATEMORA, BELHSEKEM, ATLARBAOTAR
kernel 4.4:

SREN[EM4>2§5H9 DDR 7R

cat /sys/class/devfreq/dmc/available_frequencies

RENE:

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

echo 300000000 > /sys/class/devfreq/dmc/min_freq //XZE2RIEEIRENSTRET

min_freq, SHIRELM
echo 300000000 > /sys/class/devfreq/dmc/userspace/set_freq

kernel 3.10:

FERE kernel BF, $TFF pm_tests i&Ii(make menuconfig ->System Type -> /sys/pm_tests/
support ), DDR ERAJEFSE:

echo set clk_ddr 300000000 > /sys/pm_tests/clk_rate
XEBRWRERBAIE Hz, BEREREEMAMEILMRIER RS SIS
AR EEBGEARD T, RegEsiiEeg dts 7

o XJF kernel 4.4, MR LA EARTT, —REBREANFHFEEHIBIRIE, 7 cat
/sys/class/devfreq/dmc/available_frequencies EBFAZ,

IR A LR, HEWRD dts &, & dmc_opp_table RIZIMRBERIAER, ZFE0TF,
RK3399 EVB #RHY7E arch/arm64/boot/dts/rockchip/rk3399-opp.dtsi, {RIZIREEEINAIE
666MHz

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

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

opp-666000000 {
/* MDDRIIF T 666MHZIN, fHiHXAHE */
opp-hz = /bits/ 64 <666000000>;
opp-microvolt = <900000>; //vdd_centerti )t

3

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

s

};

dts iFMiisefa, MALIBRENEGS, HITEEmET.

MRAEBI NG KEEIR, MEFEME—BEETE—TEEME, FJLMRINT—
FHE dts, (RIRIFFBEFHSEEHIAZRZ 666MHz, ZHINT, RK3399 EVB #RAY dmc Tom
£ arch/arm64/boot/dts/rockchip/rk3399-evb.dtsi

/* dfidZiokay, HTHHR, dmchy SAAMKEBTdfi 5. wRdfifisAdisabled, &S
FHdmcTT E TR ATLARIF AT A status AR dme—3 */
&dfi {

status = "okay";

s

&dmc {
status = "okay";

system-status-freq = <

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

/% ERHMTASE %/

/%

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
5/

auto-min-freq = <666000>;
/* auto-freq-enZ N0, HNSEHAELL */
auto-freg-en = <0>;

I8

o I4F kernel 3.10, FTEFKE dts Y clk_ddr_dvfs_table T5r3, 90T, RK3288 SDK kA5
2219 clk_ddr_dvfs_table #£ arch/arm/boot/dts/rk3288-tb_8846.dts #a,

&cTk_ddr_dvfs_table {

operating-points = <
/% KHz uv */
/% 3, WREREERRE, Bl 7 RZRADROBAIR, EFERINZARK BIELR */
200000 1050000
300000 1050000
400000 1100000
533000 1150000

>3

freg-table

Il
A



/*status freq(KHz)*/
/% 2, HAl SR, H P SYS_STATUS_NORMAL, JHAthsE SONVRTS 2 (fiR */
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
*/
>3

bd-freq-table = <
/* bandwidth freq */

5000 800000
3500 456000
2600 396000
2000 324000

>3
auto-freg-table = <
240000
324000
396000
528000
>3
/% 1, ARG, ZERENO */
auto-freq=<0>;
/%
* 0: use standard flow
* 1: vop dclk never divided
* 2: vop dclk always divided
*/
vop-dclk-mode = <0>;
status="okay";

e

REFLE 3, MALITeRERIRE,

1. TREESHARY, BIRE AN O
2. 3R Ef7E, HEE SYS_STATUS NORMAL, FHEMREN AFEEEEISRER
3. NREBEER, BHTIRBERNENR, FEERMNZTRABER

o XIF kernel 3.0, FTBEEHRPKAI borad-**.c FFEHK dvfs_ddr_table, ZFIZ0T, RK3066
SDK #RHIHRRSIALETE arch/arm/mach-rk30/board-rk30-sdk.c &

static struct cpufreq_frequency_table dvfs_ddr_table[] = {
/* 0 */
/% 1, R AhIs 5, ¥ DDR_FREQ_NORMAL */
//{.frequency = 200 * 1000 + DDR_FREQ_SUSPEND, .index = 1050 * 1000},
//{.frequency = 300 * 1000 + DDR_FREQ_VIDEO, .index = 1050 * 1000},
/* 2, 'DDR_FREQ_NORMALE X HLAR T ZIIINEE, Xof Lf) il A I Re R 22 4 */
{.frequency = 400 * 1000 + DDR_FREQ_NORMAL, .index = 1125 * 1000},
{.frequency = CPUFREQ_TABLE_END},



REFLE 28, BAJLITeRERIRE,

1. R th%S, R DDR_FREQ_NORMAL
2. 38 DDR_FREQ_NORMAL TEX A{FRFTEHIRR, SIMNATFEEE IR REEE

YN{IE=%E DDR HEEFIAZ

kernel 4.4 I}t T—"ap<, FILIBEREER DDR HEFMAR, (BRREHFESMNRONEIEERE
I%O

rk3288:/sys/class/devfreq/dmc # cat Tload
11@396000000Hz

11 %7~ DDR RUMATHEERIAERRE 1%

dnfarilist DDR BT

TBEE X1 "DDR TG IE AR

YN{IifEE DDR BB THIRSIER

1. eI EMEINAAREER, WMERINL A0EE DDR SRE"F0"a0{aE M DDR EAMRERIT R
MEBEED

2. \NESRBHESR, iB1T google stressapptest, RiEIRE, FMEEEMER, BiafT. i¥RE, TiZiE
fTERRTE), RIS, HAT—2.

google stressapptest 7E*DDR FRAIIEFAE B8 SARaT LIRS, WITER, tIERmE, eSS
.

3. L= ERAMRE T REMERINE, XEBIZIT— memtester, J5E—, MWIEHKIE, #
PRSI, BiEfT. &R, TLSET—RIE, BRIRRE, MILmARSIES,

memtester f£"DDR FASGIERIZREA B eI LAKE], IR, tAEERE, AMELEEE.

google stressapptest @—/MEMIZANIRE, EERERE, M memtester E—MAHIEIETE, 1t
Rigtetg, BRFERHYESAINN, BRI google stressapptest i& B =2 AIME.

LR, LLETTE, BRETREHNNTTE, BTREMARSINZE, iR DDR ESERERSMAS
BIER, BA—ET, BEESWNAIFEL

‘E4¥IBF DDR BZHNBERIER (self-refresh &EIER)

HJLUBITNE CKE FS5FIET, MEATEHRRERENRKRMALL

CKE k&S i35
{FREBSE(BY B} KT 7.8us) SFBERIFHIRE
SE¥ SFIEETIERS

IRNER CKE B—=)LAB—2/UAR, hER ERAOBERER, I—</EANTERN, —=
JUBHBRFET, LFESETIFRE.

B CKE JREEERSE—EEAT 7.8us ZEHNERIF, EA power-down KAHE CKE HE,
(BEFEVNT 7.8us, RERE.
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E4 4T DDR B243# )\ auto power-down &Ei&E

HJLUBISNE CKE FSKAMT, MEAFTERRRENITREEMALL

CKE k& i2ES
RS (BIE)/ VT 7.8us) 2bF auto power-down K7
=12 RFEETIERES

auto power-down X7, MEIRY CKEKZ, 2 CKE {(RIEFHEEIEIL 7.8us (DDR3, DDR4) B
3.9us(LPDDR2, LPDDR3, LPDDR4) , REHi=—/\E&AYE, B NEEF 7.8us 5 3.9us, fitt
—BAE.

T CKE J{EEEERE—EE/\F 7.8us (DDR3. DDR4) & 3.9us(LPDDR2, LPDDR3,
LPDDR4) A/ auto power-down, WMERAEHEKXTF 7.8us, MEERF, F~EREE.

(A% DQ. DQS. CA. CLK By de-skew

FERTHEHE PCB /1 DDR EE&AZFIK, oJLUBISTEZE de-skew, JXZFISE{L DDR &S KAIHER, de-
skew IAEHL 2 DDR PHY NEBEREAEE S & LH—MERE T, alLUEY de-skew ZHFSEHISAN
S5 EREANERRTTAINCRN T ME S AAVIER.

i%Z kernel A de-skew

EFEE kernel Ay de-skew, BRTHERE RK322xh, RK3328 i, HBEXIIMA dts 34
T RK322xh, RK3328

RRBNIE:

arch/arm64/boot/dts/rk322xh-dram-default-timing.dtsi
arch/armé4/boot/dts/rk322xh-dram-2layer-timing.dtsi

MRFREBEX 2 MIENX, LETENXRIAIE.

&

HRIEARAY deskew BEAETE AHKAER, #F mid (5, 1EXERIMN dts EXH.
“deskew BEHIAET B "HIEFIEZIR (3228H deskew BT TEEHAT. pdf) i

% loader Y de-skew

EiF% |oader 1Y de-skew, HEIRHA RK3308 i,
™A RK3308
FEUS:

deskew Ba#FHTE, 3308_deskew.exe, RK3308_DDRXPXXXXXX_Template_VXX_de-skew.txt,
rk3308_ddr_XXXMHz_uartX_mX_vX.XX.bin

(E5'
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RER AN deskew e T EHRAVER, &EFE mid B, BHE
RK3308_DDRXPXXXXXX_Template_VXX_de-skew.txt RIRTE X F, {#FH 3308_deskew.exe ¥
RK3308_DDRXPXXXXXX_Template_VXX_de-skew.txt TE XA de-skew (&K ZF
rk3308_ddr_XXXMHz_uartX_mX_vX.XX.bin &1,

“deskew EXEHIHTEBOEFAEIRIR (deskew EIEHIHTEEFAA.pdr) SRAL.
RV1109/RV1126/RK356x DDRSTZ= %

SFFRV1109/RV1126/RK356xF&loaderB RN, (REFEHEMSAERtraining455, kerneldhdmc
FrBCAYA MR R SloaderAUIER RIRIF—E. RV1126/RV1109 loaderdEIARBIERSHFP =2
328M, 528M, 784M, mEHIABIMRERRTEddr binBFRPAIL, U
rv1126_ddr_924MHz_v1.05.bin, R®E—MIENEZ924M, RK356x loaderdERIARVSRRSEHF=A
2324M, 528M, 780M, ER=APMIEER—HEEddr binBFRAEEL, a0
rk3568_ddr_1560MHz_v1.04.bin, E&xEa— T EANZE1560M, BoMoaderd iR At n@id &
log&&, BMloghBES4Rchange to: xxxMHZFH#EFRERSHIAMIERIER. loaderfiUIERR
I aENE S rkbin B & Ftools/ddrbin_toolSE&X%, BEfNMERMNIaTSE
tools/ddrbin_tool_user_guide.txt,

GIENRK3568, WNREESEREENAL1332M, EEErkbin TIEB R FIERKBOOT/RK3568MINIALL.ini
FrgPath1F0FlashDataigMAYddr bing91332M, HEdtsHRAISRER St XIRIAIE A%
324M,528M,780M,1332M, SEFRE{THISRER m REERIXANFH—N,

RK3326S/PX30S DDRyHZREHE

SFFRK3326S/PX30STE, RSHFAMARR, HAMMESHREIRE: kernel B9
arch/arm64/boot/dts/rockchip/px30s-dram-default-timing.dtsi XJRZDDRZEEIHY
ddrx_paramsT3s#0 arch/armé4/boot/dts/rockchip/px30.dtsi AY px30s_dmc_opp_table T3

/o

Hrhddrx_paramsTsl, %JFDDR3, NIEEEJdr3_paramsTHfreq_ 0. freq_1. freq_2. freq_3;
+FDDR4, M2ddr4_params FHifreq 0. freq_1. freq_2. freq_3; HbDDRIERUFKIRIEHE,

XJFpx30s_dmc_opp_table iR, AXHOARDDRER, HEREAISMER, EXSRddrx_paramsTi=HY
freq_0. freq_1. freq_2. freq_3. 5a0%JFLPDDR4, M px30s_dmc_opp_table Fr{#EEEAVSTIER, EXT
Rilpddr4_params THifreq_0. freq_1. freq_2. freq_3. EAEEWT:

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

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

};

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

s

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

s

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

/* 1056M only for LP4 */

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

5

};

/1
Tpddr4_params: lpddr4-params {

/* freq info, freq_0 is final frequency, unit: MHz */
freq_0 = <924>;

freq_1l = <328>;
freq_2 = <666>;
freq_3 = <786>;

Ie
e

# LPDDR4 FEi81056MHz, MIFBE(EK Ipddrd_params fifreq_0. freq_1. freq_2. freq 3E/—
ANREEBA1056, FHETE px30s_dmc_opp_table ¥ AEE disabled |FSfisR, #ridhn{sEse
1056000000 HISTER .,

BT ECE !

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

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

};

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

};

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

s

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

};

/* 1056M only for LP4 */

0pp-1056000000 {
opp-hz = /bits/ 64 <1056000000>;
opp-microvolt = <1000000>;

};



/1
Tpddr4_params: 1pddr4-params {

/* freq info, freq_0 is final frequency, unit: MHz */
freq_0 = <1056>;
freq_1l = <328>;
freq_2 = <666>;
freq_3 = <786>;

Ire
e

RK3568 ECCHY(HRE

RK356837#5ECCINRE, BAME1bt, KI2bitkEIRAYEEN.

1. {HREECC: REDDR_ECC_DQO-7BMEw K, ECCEBxfenable,

2. DDR_ECC_DQO-789/EFE: ECCE32bitfIDQEUE+7bitlIECCEIE., DDR_ECC_DQO-7FF =%
DQO-DQ3 1 HEEEIMECCEIE. FRABE SN —HATZIECCEURAIETAL,

3. ZMEAI—EIECCEIRIAYESR . BkZREY, Row/Col/BankEESDQO-31 HATILAYER I —3],

4. STHREETRIZERY . FREERSERNYSTIFECC,

Y{IEEHDDRI ESID

HBLPDDRZA! (4NLPDDR2, LPDDR3, LPDDR4, LPDDR4X, LPDDR5, LPDDR5X) A& @I
ID, DDREE! (WIDDR2, DDR3, DDR4) 2i®B/ mIDH. &EEE/ &ID, FESMAXIRFadtsi
FEdmcdbg TR (BTRAFE, WLFEARSHE) . GIRK356X,
arch/arm64/boot/dts/rockchip/rk3568.dtsi X4, FFi@dmcdbgirm:

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

e

BEFimiEkernel@Eff, 1RFE, TGS, @ cat W52 proc/dmcdbg/dmcinfo $KEXDDR/ m5IDFIE
fBDDR{EE.,

console:/ # cat proc/dmcdbg/dmcinfo

DramType: LPDDR4

Dram ID: MR5=0x1,MR6=0x0,MR7=0x1/* H.FMR5/Z4§/ FID, MR6, MR7ZTINREL] i
fiversion ID */

=
il
e

DramCapacity:

CS Count: 1

Bus Width: 32 bit
column: 10
Bank: 8
CSO_Row: 16
CS1_Row: 0
DieBuswWidth: 16 bit
TotalSize: 2048 MB

devfreq/dmc: Enable
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governor: dmc_ondemand

cur_freq: 780000000

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

MEEA LA
1. BIDETNRREREWN &, FAAZHEEHIDDRBEMERE. EAHREDDRBMAFES
4r-REREE

2. FiELPDDR, #BILIEIRETIRLED LRYELS, 1XERNand FlashaieMMCAE,
3. BB EIDAYERYT, EfEEDECHRERIEP166,

LPDDR2 , LPDDR3 J 7§ ID XJfB%:



MRS5{H &R

0x1 Samsung
0x2 Qimonda
0x3 Elpida
0x4 Etron
0x5 Nanya
0x6 SK hynix
0x7 Mosel
0x8 Winbond
0x9 ESMT
Oxa Zentel
Oxb Spansion
0xc SST
0xd ZMOS
Oxe Intel
0x12 Being Advanced Memory Corp
Ox1a Xi'an UnilC Semiconductors Co., Ltd
0x1b ISSI
Ox1c JSC
Oxaa Tezzaron
Oxc2 Macronix
0xf8 Fidelix
Oxfc eveRAM
Oxfd AP Memory
Oxfe Numonyx
Oxff Micron

LPDDR4 "7 ID XJRBE:



MR5{& I'saa#

0x1 Samsung
0x5 Nanya
0x6 SK hynix
0x8 Winbond
0x9 ESMT
0x13 CXMT
Ox1a Xi'an UnilC Semiconductors Co., Ltd
0x1c JSC

0xf8 Fidelix
0xf9 Ultra Memory
Oxfd AP Memory

Oxff Micron
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