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kR A5 liF3 B H 16 S5 i B
V1.0.0 ATl BH 2017-12-21 WIGERRAS
VI1.1.0 ATl BH 2018-03-30 % kernel 4.4 DDR ARZR AH ¢ &

V1.2.0 {A] %5 XK 2019-01-29 WA EE loader [¥) de-skew 1 EH

V1.3.0 BT 2021-01-21 HEIRK356x/RV1109/RV 112615 B
V1.4.0 e 2021-07-09 &M RK356x ECCilt B
V1.5.0 (EEDIN 2022-05-06 WHIRK3326S/PX30S it B

V1.6.0 (ERdIE 2022-09-28 BN & e DDR 75 & i 1

V1.7.0 MRAE® 2022-09-28 HEIMDMCHXZS H I i) 5 i B

V1.8.0 =P/ 2023-05-25 B et £ FDDR) R ID” 1 W
V1.9.0 (EE=DIN 2023-05-31 ¥ NLPDDRS | FHID xR

V2.0.0 SR 2023-08-11 & I AMDDRIT A AH 15 B SRS
V2.1.0 CIE=D0% 2023-08-29 B4 hnkernel L 3REXDDR ECCAE B 1156 B4
V2.1.1 B fufh 2023-10-12 R e

V2.2.0 (IR 2023-11-01 B HAL 2.DDR ECCHJ#tiid

HEr i & DDR 4T EI{S 2"
I RK S 1) DDR bin & % 52 # 7] F 1) loader”
4 AN"DDR bin 5k i B
&4 DDR bin 314"
T A 5 240 U-Boot H ) DDR A"
B IN{A] enable/disable kernel 9 ] DDR ZF 45 T fg"
FE Uik kernel — &k DDR B ANis 47"
B U A DDR (%5 2"
1 " #5 F DDRATR"
SR AT £ DDR Az
V2.3.0 Al li A 2023-10-31 T A A5 2 DDR N5 % 7 ) R
FEH"DDR W] i A"
B E e A DDR A 5 F)
BB an{r i DDR AT SE "
FH U A 5 DDR REIEAT I R
¥ NU-Boot T2 4T7DDRJE 773
B & EDDR/) RID"
0" WAS 5 AH O ]
B SRR F % (refresh rate) [ @"
W HE " Rockchip DDR DQHR & T. AL #5 R
B Hr"Rockchip DDR 7 5 1 B A$ F 15 B

V2.4.0 ATl BH 2024-05-17 R e A IIRK 3576 A Hid K & ol — Lok =X

V2.5.0 (EEZDIN 2024-06-07 TR 36 Ea ¥ hikernel EDDR ECCAE 2 1E A i B



Hx

DDR FF K15
1. Chapter-1 DDR JI % f675-FAQ
1.1 W& 1% DDR T EI{5
1.2 W ¥ RKEZ: () DDR bin £ 56 2 1] Fi 1) loader
1.3 DDR binfd 4% 55 1) &
1.4 DDR binfk i 1
1.5 {&4DDR bin3Z
1.6 Wnfif&ek U-Boot H ) DDR #i%
1.7 1] enable/disable kernel H7f¢] DDR A8 47 Th fig
1.8 4f ik kernel —IX DDR B IZEAT
1.9 4ifi ¥ DDR A&
1.10 1B2(DDR% &
1.11 #GDDRAIZE
1.12 fifaff&5 DDR iz
1.12.1 RK3399 LPDDR4 3 £F928MHz K 1& 4 772
1.12.2 PX30S/RK3326S DDRAIZ %k £
1.12.3 DDR binfl &4 S 1°F &, L DDRAURE#
113 aif &4 DDR FEAN 5206 W 1) FL
.14 fnfaf 55 F#] DDR 8 MIRe, R %508
1.15 DDR Wifa] 52 4
1.16 fnfaf#57% DDR #f5 55 F ] %
1.17 dna st DDR Al $E 44
1.18  f{i i€ DDR REIE AT 1 e AR
1.19 E4 %W DDR T4k N BhlHT (self-refresh 24 LD
1.20 E4 W DDR 2483 N auto power-down 2 LA
1.21 wiffiH% DQ. DQS. CA. CLK HJ de-skew
1.21.1 A% kernel H111) de-skew
1.21.2 A% loader H1 ] de-skew
1.22 U-Boot Niz47DDR & /il
1.22.1 stressapptest
1.22.2 memtester
1.23 RK3568 ECCHIf# fg
1.24 Wi 7E kernel 383X DDR ECC {5 &
1.25 QI 7E kernel FAMEN DDR ECC #iiz
1.26 Unfif#&EDDR/) RID
1.26.1 ifiidkernel fidmedbg ¥ 5
1.26.2 T loader’ H 15 5
1263 VERE S
1.26.4 | THIDX R
1.27 ' WAS 5 HE K in
1.27.1 tINIT3AN 2 Fris
1.27.2 BRI ODT I JE v & F1 5
1.28 ElhlHE=R (refresh rate) [ il
2. Chapter-2 DDR jii] @A Tt
2.1 Bl 2 DDR [
2.2 5l DDR [i] i) J LA 3 2 5 A
2.3 f#¥ DDR [n] ) — 26 F B
3. Chapter-3 DDR JUHi 56 UE i F2 156 1
3.1 Linux 3.10 DDR kL3 E 3 A2 15 BH
3.1.1 Linux 3.10 W42 {4 1%
3.1.2 Linux 3.10 MARIR BG4
3.1.2.1 [EfRE
3.1.2.2 BB ENNAIF R
3.1.2.3 T @M 5L
3.1.3 Linux 3.10 ffiiA 25 22 75 11



3.1.4 Linux 3.10 E 4R
3.1.5 Linux 3.10 8450
3.1.6 Linux 3.10 reboot ##1
3.2 Linux 4.xx DDR 0k 56 1F LR U6 BH
3.2.1 Linux 4.xx I3[ 4 4 3%
3.2.2 Linux 4.xx MR EE 15
3221 BeEEE
3222 HAZFEEMEIIREL
3223 FEIHBENNAMIFEE
3224 B U SAE DS
3.2.3 Linux 4.xx B\ BRI 25 &=
3.2.4 Linux 4.xx EHEHL
3.2.5 Linux 4.xx 28 4i#EHL
3.2.6 Linux 4.xx reboot #H]
3.2.6.1 Android R4t @I HHHARITE reboot #5411

3.2.6.2 3F Android & 4i1#i [ rockchip_test.sh JlIASHE4T reboot FEH

3.2.7 Linux 4.xx sleep ##/l
3.2.7.1 Android &%t Ml THELEIF I sleep $£H1

3.2.7.2 4F Android Z %18 rockchip_test.sh JAIAHEAT sleep FEAL

3.3 RV1108 DDR FUki 56 iF i F2 5 W
3.3.1 RV1108 WA 14 15
3.3.2 RV1108 MHAFR5E 15 4
3.3.3 RV1108 ffiiA%s & 75 A
3.3.4 RVI1108 EHMR
3.3.5 RV1108 2247l
3.3.6 RV1108 reboot $4 4
3.4 RK3308 DDR ki 3 ik ke it i
3.4.1 RK3308 e 7% A& 15 - A
3.42 RK3308 #EHLIR
3.4.3 RK3308 A il it
3.4.4 RK3308 reboot #4H1
4. Chapter-4 Rockchip DDR DQ R & T H 5w
4.1 THEHRE L
411 HFEWTE
4.12 MHIE
4121 FH g
42 —4EHR FERI3REL
421 XFHPE
422 fERT
4221 HIHIAER
4.2.2.2 U-Boot T % DDR DQ 5 E[E]
4223 g Rt
4.2.3 DDR DQ f5 /MR 5 BR il
42.3.1 RV1126 DDR DQ #¢/NR 55 FR A
4232 RK3568/RK3566 DDR DQ iz /)M 7 B il {2
5. Chapter-5 Rockchip DDR 5 & T HL A H 13t
5.1 A fRRk
52 THIRI
53 “FHEIF
5.4 3L
5.5 fER%M
5.6 FTEIULH
5.7 FAQ
6. Chapter-6 Rockchip Developer Guide HAL DDR ECC
6.1 &AM
6.2 & iAfRRE
6.3 T
6.4 JFJADDR ECC



6.5 HALH3EHUDDR ECCfE &
6.5.1 MH
6.5.2 fRILFIAPI
6.5.3 fdHEH
6.6 DDR ECCHSREN
6.6.1 fREFIAPI
6.6.2 ¥ HIyEHl
6.7 Note



1. Chapter-1 DDR FF K 8 F5-FAQ

1.1 {7 & ¥ DDR TENE B

DDR T FI{E BG4 loader H1IFTENAI kernel HFIFTEN, loader H T ENFRIfRAT 1 T «

DDR Version 1.05 20170712// DDR HIIAHAURBHINCARE S, M TEIRA. WXATITh, CadEA
DDRAJIAAAREY

In

SRX // FsRX, UHIRHER; KASRX, UWUHREATI. ArEINXADEE, — B KA SR
Channel a: DDR3 400MHz // RIH#SZDDRARMIEAMEE, BARMENT O] LAE " 41 £ F DDRIJA =" & 11
Bus Width=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 // DDRHMMELERE, ZH—/Memroy OKf&Channel alflHllzkH

Memory OK // s&Channel bWEMZER . FMRE, ViR S, BAREs, B 2H B % &, 24
DDRy& 75 edasE LA, ERFFEEMBRIEIT4R.

OUT // KATHTENZJG, #EiBH 1 DDRYILAMANED

1R /& kernel 3.0 A kernel 3.10 1$TElf#) DDR {3 &

0.528564] DDR DEBUG: version 1.00 20150126 //fRA(ERE
0.528690] DDR DEBUG: Channel a: / /DDREA & A B
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 DERBRUG: 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

// JETHIEA HAMDDRITEME B, UM, &5 DDRIKSNA 7 H

//DDR DEBUGHJTFHEATENZ R, #i/&kernel HDDRYIMEILTERK T

[
[
[
[

kernel 3.10 B2 H U1 FHTEN, & DDR ASAHRER i) 4y 45 12

[ 1.473637] ddrfreq: verion 1.2 20140526 //DDRASHIMEHfRA

[ 1.473653] ddrfreq: normal 396MHz video_1080p 240MHz video_4k 396MHz
dualview 396MHz idle OMHz suspend 200MHz reboot 396MHz //DDRENI7EN MM, &M
dtsFkg I R

[ 1.473661]1 ddrfreq: auto-freg=1 //JEBIINGERBITIE, 1RRIFE, 0RRKH

[ 1.473667] ddrfreq: auto-freg-table[0] 240MHz / | AN R Rk
[ 1.473673] ddrfreq: auto-freg-table[l] 324MHz

[ 1.473678] ddrfreqg: auto-freg-table[2] 396MHz

[ 1.473683] ddrfreqg: auto-freg-table[3] 528MHz

[/ MBAEIXBATEIS R RGRIE T, 1R 7T R fE DDRA A 7]

kernel 3.10)5 i A<, kernel"F A FEE DDRAE =1E S FT El

1.2 WM RKZ ) DDR bin & B8 52 % 7] FH B loader
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1. ¥ DDR bin J§7£ U-Boot ‘LA rk\rkbin\bin\Xf B H %

2. MBR A ) DDR bin 3CAF

3. 455 ¥) DDR bin t044 I B 14 44

4. %7 7% U-Boot (L {Rockchip-Developer-Guide-UBoot-nextdev.pdf) ) , Ht2x4: sxt M) loader 3¢
F

==5. #R#% DDR bin T ENHI & O 5, #iA loader B 4 5 i IEffi—=
%F-4 DDR bin X} 3 H 341 R

SH¥EE Bz Note
PX30 rk\rkbin\bin\rk33\px30_ddr_ 333MHz_vX.XX.bin

PX3SE rk\rkbin\bin\rk31\px3se ddr 300MHz vX.XX uartX.bin

RK1808 rk\rkbin\bin\rklx\rk1808 ddr XXXMHz vX.XX.bin

RK3036 rk\rkbin\bin\rk30\rk3036 ddr 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 XXXMHz vX.XX.bin

RK322xh rk\rkbin\bin\rk33\rk322xh ddr 333MHz vX.XX.bin

RK3308 rk\rkbin\bin\rk33\rk3308 ddr XXXMHz uartX mX vX.XX.bin

RK3326 rk\rkbin\bin\rk33\rk3326 ddr 333MHz vX.XX.bin

RK3328 rk\rkbin\bin\rk33\rk3328_ ddr XXXMHz vX.XX.bin

RK3368 rk\rkbin\bin\rk33\rk3368 ddr 600MHz vX.XX.bin

RK3399 rk\rkbin\bin\rk33\rk3399 ddr XXXMHz vX.XX.bin 2
RK3399PRO rk\rkbin\bin\rk33\rk3399pro ddr XXXMHz vX.XX.bin

RK3528 rk\rkbin\bin\rk35\rk3528 ddr XXXMHz vX.XX.bin 3
RK3562 rk\rkbin\bin\rk35\rk3562 ddr XXXMHz vX.XX.bin

RK3566 rk\rkbin\bin\rk35\rk3566 ddr XXXMHz vX.XX.bin

RK3568 rk\rkbin\bin\rk35\rk3568 ddr XXXMHz vX.XX.bin

RK3576 rk\rkbin\bin\rk35\rk3576 ddr lp4 XXXXMHz 1p5 XXXXMHz vX.XX.bin
RK3588 rk\rkbin\bin\rk35\rk3588 ddr 1p4 XXXXMHz 1p5 XXXXMHz vX.XX.bin
RV1106 rk\rkbin\bin\rv11\rv1106 ddr XXXMHz vX.XX.bin

RV1108 rk\rkbin\bin\rv11\rv1108 ddr vX.XX.bin

RV1126 rk\rkbin\bin\rv11\rv1126 ddr XXXMHz vX.XX.bin

JREEHT & 2 1 S ABL IRy i 44 IR A AE rk \ekbin\bin\ H 3k T, ATRABAT &K



Note 1: HARFHBASIHEH rk\rkbin\RKBOOT\RK3036 ECHOMINIALL.ini 3{ RK3036MINIALL.ini 3
PR 5E .. Hrh RK3036 ECHOMINIALL.ini /& ECHO 7 b4 FH 1), Hodth = i #5048
RK3036MINIALL.ini. ZFH/N2& ECHO 7= i, iHBCR A .

Note 2: HAKHMEMIZEH rk\rkbin\RKBOOT\RK3399MINIALL.ini XAFH38E

Note 3: FlFPCBiE2/Z. DDRIE4BITHIRK3528% {415 1. 2/ZPCBE4BITHIDDR, %% 5 H ¥)“DDR
binfFik 1t B

1.3 DDR bin®B 4N R ST &

41 R F 5 HIDDR bin3CAFH, #A S A4 DDRAE, s BN S AEDDR bin4 FRHREL, 0
rvl126 ddr 924MHz v1.05.bin, #xmslifm2924M,

kernel 1 HLAE(E HTZX 4N R . AN RAZ 4405, W E2XDDR bin 3" &7

—MERNANHFRUNF,
SHF
N A A& S Z (MHz)
=
RK3528 e = 324, 528, 780, K IUfE
r r XXXMHz vX.XX.bin
- - - 2R
RK3562 —— 324, 528, 780, KA
rk35 ddr XXXMHz vX.XX.bin
B = 2 AR
RK3566 56 da - 324, 528, 780, MUfF
r r XXXMHz vX.XX.bin
- = - & R RARR
324, 528, 780, KIUfE
RK3568 rk3568 ddr XXXMHz vX.XX.bin

A AR
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4
T
-

e £, & 4 % (MHz)

op

LP4/LP4X: 528, 1068,

1560, K SCHF4 H AR
LP5/LP5X: 534, 1320,

1968, KA H HsnE

RK3576 rk3576 ddr 1p4 XXXXMHz 1lp5 XXXXMHz vX.XX.bin

LP4/LP4X: 528, 1068,
1560, S SCH42 i A%
LP5/LP5X: 534, 1320,
1968, J& S48 H i

RK3588 rk3588 ddr 1lp4 XXXXMHz lp5 XXXXMHz vX.XX.bin

328, 528, 784, K UAF
& R R AR

RV1126 rv1126 ddr XXXMHz vX.XX.bin

] DA Mloader ) 5 FllogH A ZIX4MIFE AL, WF,

DDR ... vl1.14

LPDDR4X, 2112MHz

channel[0] BW=16 Col=10 Bk=8 CS0O Row=16/0 CS1l Row=16/0 CS=2 Die BW=16
Size=2048MB

channel[1l] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

channel[2] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

channel[3] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

change to Fl: 528MHz /* 4/ DDRANFR */
change to F2: 1068MHz
change to F3: 1560MHz
change to FO: 2112MHz
out
WA LB rkbin/tools/ddrbin_tool TH, HEHUH ZRIM4MAZK,

./ddrbin tool px30 -g gen param.txt px30 ddr 333MHz v1.15.bin

FLAAA# ] Wddrbin_toolf# F i 1

1.4 DDR bin}3 %k 1 BH

sfrk\rkbin\bin F f/DDR binSC A, B SIEER PRI TT, T8
e RK3399

T RK3399A4 [FIDDR 2K B S #: (R 8i# A[F], TIDDR bind F i G KM%, S8 —%% P B
VREL, RN — Ui
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DDR3/LP3 LP4

X
B
. kernelfE .
i tHloader - EI’Jb loader kernel §¢
= £
HIAER i 40 SR
(MHz) - S (MHz)
(MHz)
(MHz)
328. 416.
rk33\rk3399 ddr 666MHz v1.30.bin 666 <=666 416
-~ - 666. 856
328. 416.
rk33\rk3399 ddr 800MHz v1.30.bin 800 <=800 856
-~ - 666. 856
328. 416.
rk33\rk3399_ddr 933MHz v1.30.bin 933 <=933 856 666+ 856.
933

o eyescan/i 2% ffIbin
Pleyescan/m Z8 HUDDR bin, F]-T-& HAESREUDDRAE 5 —4EHR Kl ) Loader, 11
rk\rkbin\bin\rk35\rk3566 ddr 1056MHz_eyescan vl.16.bin
rk\rkbin\bin\rk35\rk3588 ddr 1p4 2112MHz 1p5 2736MHz eyescan v1.11.bin
rk\rkbin\bin\rk35\rk3562 ddr_1332MHz_eyescan_v1.04.bin
rk\rkbin\bin\rk35\rk3568 ddr 1560MHz eyescan vl.16.bin

o ultra/5 % fbin
AT T BRERAIL, R T HRIEAEM, W
rk\rkbin\bin\rk35\rk3566 ddr XXXMHz ultra v1.10.bin
rk\rkbin\bin\rk35\rk3562 ddr XXXMHz ultra v1.05.bin

o tb/E % HIbin
T DI, A A 253 5% S DDR K M f]bin, - 411
rk\rkbin\bin\rv11\rv1126 tpl XXXMHz ddr4 tb v1.08.bin
rk\rkbin\bin\rv1I\rv1126 tpl XXXMHz ddr3 tb v1.08.bin
rk\rkbin\bin\rv11\rvl1126 tpl XXXMHz 1p3 tb v1.08.bin
rk\rkbin\bin\rv11\rv1126 tpl XXXMHz lp4 tb v1.08.bin
HTRVII06HETTHL, HTDDR3
rk\rkbin\bin\rv11\rv1106 ddr 924MHz tb v1.13.bin

o 3528¥4 WL PCBAH H



FF4BITHIDDR 1]
rk\rkbin\bin\rk35\rk3528 ddr 1056MHz 4BIT PCB v1.07.bin
FHT2)Z2PCBY it

rk\rkbin\bin\rk35\rk3528 ddr 1056MHz 2L PCB v1.07.bin

1.5 £ DDR bin 3 {4

FHEEATIR B MDDR bin3CHE, BTN, #¥EEEDDR. J@IIRKIEME T E, 7 UMEKDDR bin X
f, EFE N DDRYIIEI S . DDRIAE ., S L. H L RE Tkt

e rk ddrBin tool windows
LIS f# FHrk_ddrBin_tool windows, HE2FHRMPITHE, &5 LF.
T HAfE:

https://redmine.rock-chips.com/documents/49 ->rk_ddrBin_tool windows Vx.xx.7z

—RE A B, TESE I, HRE.
THKHelp N, HAHIER.
e rkbin/tools/ddrbin tool
T RZGAITEA, fErkbin TFEF, rkbin/tools/ddrbin tool
WHISCRY 2 rkbin/tools/ddrbin_tool user guide.txt
B
o DDRAIH
Xof A3 H S F54NDDRAIF [F1SOC,  JL"DDR binfd 4445156 s )~ " 2 47

] LIZDDRAER, ABHC R4 . 540 T & LPDDR4F 4

SEER BEE B3E  Unit
1 Ip4 freq 2112 300-2133 MHz DDREAKIRE(FSP 05E%)
2 Ip4 f1 freq mhz 528  300-2133 MHz DDRFSP 13, BETISR
3 Ip4 f2 freq_ mhz 1068 300-2133 MHz DDR FSP 280, BTZ4m
4 Ip4 f3 freq mhz 1560 300-2133 MHz DDR FSP 3z, BTaEm
s MRS
BEER BEE BIUE Unit
uart id 0 v | —— BID, Oxf=¢HASEOFTE]
o BREER
SHER EEE BUE Unit
uart id 0 | —— EBMID, Oxf=3HAIEROFTED
uart iomux 0 v — BIOMUX
uart baudrate 1500000 ~ || bps Bifds==, S7#:1152008%1500000

1.6 f011&E4 U-Boot H ] DDR i
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e RK322x

W ESUTE R RK322x 30F, 1880772, 1204 kernel-3.10 AXAE H [¥) arch/arm/boot/dts/rk322x.dtsi

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

}i

EEAL P, dram_freq HiAT VAT, IX LA Hz, SR DABEAE L F% .
U-Boot = EMHTIXA dts, SRJFEHUX AR, AR X MATR .
+ RK3576/RK3588

W MESUT 1 R ARK3576FIRK3588 3 Ff . XU T4, fEloader¥]iILDDRIY, £—i#2#]4H1L4 1 DDRER
K, ES:Hkernelf#, HERIA IR E00E Hloader, 4% A HAIRER .

WRMIFL, F2, F3, FOGt X4, FRIALAFORH .

DDR ... vl1.14

LPDDR4X, 2112MHz

channel[0] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

channel[1l] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

channel[2] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

channel[3] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

change to Fl: 528MHz /* 4DDRIIE */
change to F2: 1068MHz
change to F3: 1560MHz
change to FO: 2112MHz

out

M EAZ M U-Boot N JDDRAE, B X EAZGR Hloader A% .

IS EDDR bin X" A T H, #Fboot fspZ4L, W LLEFE LAFO/F1/F2/F3 MR A iR H
loaderARIZE . T SLHAE ELU-Boot 1 Y DDRATIZ .

3 boot fsp 0 v — FEAEDDRIALISFH AR SEHIDDRIFEE(FO/F1/F2/F3),

1.7 {017 enable/disable kernel # ] DDR 235 Th g

SEHIINIZAS P SCHF kernel () DDR ZeHifg, WR SR, w LA 40 F J5 3 enable 5L disable 2245 1)

&b
Aeo

o X}TF kernel 4.4 KX LUJGHUA, FREIRE] dts AN dme 555, ¥ status UK disabled B 7] LA disable
kernel f] DDR ZB4ThEE. AHX AT, HMUNK okay, i< enable DDR ZFAHIIRE


af://n420

Note 1: RK3576F1RK3588 V-4, ifiiddts dmci fienable DDRASH G, 340 S bm = g 2F 4 B i H
T ZALEDMCTS 15 F [ “center-supply” F1“mem-supply” & M2 B A IEMACE . XL BN EE
945 SOCHE DDRALH FILOGICH#E 73t B () regulator i £ 44,

RK3576Ek A Acenter-supply = <&vdd_ddr s0>. mem-supply = <&vdd_logic_s0>
RK3588Ek A ANcenter-supply = <&vdd ddr s0>. mem-supply = <&vdd log s0>
WRDMCTHT S Eh K18 12 T3 dme IRBN INE R, kernel logl | .

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

Note 2: HAhF &, @#iddts dmcTi sSenable DDRASH 5, AR HE SLFRr= S 444 FH (1) B YR 5 =G £
DMCT5 & ) “center-supply” B 2 B A IEMBCE . %8 M 1AL EE N4 SOCH DDRA B (A H [
regulator 19 ;i 4%

RK3399%k A Hcenter-supply = <&vdd center>
PX30/RK3568/RV 11265 HAt1 V- 5 ER A Aycenter-supply = <&vdd_logic>.
WIEDMCTT SR Z R M 2 T Bdme RS N R, kernel logll .

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

Note 3: H T F A, dmce i SA KT 5, WHdfi™ & disabled, 1458 dme 5 570
o FTLLIRIFdfiT A i status PR3 ERdme— o

Z41U0F, RK3399 EVBHR [ 4 dmce 15 i 7E arch/arm64/boot/dts/rockchip/rk3399-evb.dtsi H7,

&dfi |
status = "okay";
}i
&dme  {
center-supply = <&vdd center>; /* XHFTEZ PIRYESLIRE(F kR E */
status = "okay"; /* enable kernel DDRAFI */
}i
s&dfi |
status = "disabled";
}i
&dme  {
status = "disabled"; /* disable kernel DDRAZH */

o XIT kernel 3.10, FHEFLF] dts FFIRZA M clk_ddr dvfs table %755, K status 2k disabled 5t 7] LA
disable kernel ft] DDR ZE4iThgE . MK, BUK okay, Hi< enable DDR TR, Z4IUN T,
RK3288 SDK # ) #& clk_ddr_dvfs_table 7£ arch/arm/boot/dts/rk3288-tb_8846.dts 1,

&clk ddr dvfs table {

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



&clk ddr dvfs table {

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

XFF kernel 3.0, 75 EEAEMLN borad-**.c SCAFHEIL dvfs ddr table, kxR, HE—A4
DDR_FREQ NORMAL #i%, miA <17 DDR M [ . 286U, RK3066 SDK i FIAR 4 S HE
arch/arm/mach-rk30/board-rk30-sdk.c H*

/* XFEMEMenable DDRATH */

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},

/* XFEMIEMdisable 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},

1.8 2T ik kernel —X DDR ZESE AN IBAT

L= FRE BTSSR IS BOC RAR AN TRE, Bl DDR ASTEFET RGLIs4T BSR40, (HF —xplsh
RAZ FEESEEsr, IFPLAIE —IK ddr_init i}, <3847 —%284, BT # DDR timing, ibPhEfE
Hrm. WAL kernel — ¥k DDR AANARANIZAT, B4E ddr_inite BR 1 _bE—NFRaE A< anay
enable/disable kernel (1) DDR ZZAR TN AE” B LSS . 38T BAZACHT

% kernel 4.4 % LA A

R E— NP7 enable/disable kernel 7] DDR A8 TN RE> i, #k—7X DDR ZE#RA
£1BIT T

o XfT kernel 3.10
O RK322x
RAISAE : kernel T ACHS
B8 2 dram 7 £USUK disabled, HEATLAT

dram: dram {

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

dram freqg = <786000000>;
rockchip,dram timing = <&dram timing>;
}i

A RK3188
A7 . arch/arm/mach-rockchip/ddr rk30.c /) ddr_init() e %
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i RK3288

A . arch/arm/mach-rockchip/ddr rk32.c ) ddr_init() e %
A H: RK3126B. RK3126C ANiff trust.img &4

AISALE : arch/arm/mach-rockchip/ddr tk3126b.c 1) ddr_init()E&i %L
& RK3126. RK3128

RS E : /arch/arm/mach-rockchip/ddr tk3126.c 1 ddr_init()E& %L
Bk VERRE ddr initO R EH, 40 R JLATARY

if (freqg !'= 0)
value = clk set rate(clk, 1000*1000*freq):;
else

value = clk set rate(clk, clk get rate(clk)):;

O A RV1108
ARHSAI E . arch/arm/mach-rockchip/ddr rv1108.c ) ddr init() K%k
Bk R ddr_initO &, a0 R JLATARY

if (freqg == 0)
_ddr change freqg(ddr freq current);
else

_ddr change freq(freq);

BT B3R JLANRRRR IS, R, BLR 3126B/3126¢ A trust.img [ {FA, H 75 E% L —Ms
PR “U1fT enable/disable kernel #* ) DDR ZEAR L e i, #t— X DDR ZHAAIEAT T o

e XIF kernel 3.0

iy KRG ALE
RK3066 arch/arm/mach-rk30/ddr.c ] ddr_init()ERi %k
RK3026. RK3028A arch/arm/mach-rk2928/ddr.c [1) ddr_init()BR %}

BB VR ddr it W R JUATAED

if (freqg !'= 0)
value=ddr change freq(freq);
else
value=ddr change freqg(clk get rate(clk get (NULL, "ddr"))/1000000) ;

1.9 WfT#& & DDR KA E

R R R RNEE DDR A2 KR, W UHW T4, &%E MemTotal F&, XA HE 2 DDR %
PRAE/N—ff, B oA EIREb MR Em T LT .

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

IR 26 DDR AETEAMER, T PR
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1E 2 M7 DDR FERFTEL, loader 1 1) DDR #1UHALET BN kernel ' DDR HI#I4A4LE T B . kernel
4.4 FULG A, W47 DDR F&EE B ITE); kernel 3.10 A4 . loader 11 DDR V£4H{5 8., T
HiGF#VA o loader 1) DDR 83T ED, WA DA MR, RMH adb, LIARKEHE R
o

HAREHNT

4 iy
RK3026 ARG R FERESAITENS)
RK3028A EERER TN S) A IHEE R
RK3036 AEAE R B
RK3066 BIE4E R HIHHE R
RK3126 FERESAITEDS) FERESAITEDS)
RK3126B. RK3126C # trust.img [&1} BiEgE R wH
RK3126B. RK3126C A 45 trust.img [&£F EEREHIEPS) HiEgns 8
RK3128 A IHEYE R EERERVENS)
RK3188 HIHEAE R HIHEE R
RK322x FERERAIT D S) sl
RK322xh FERESAITEDS) wH
RK3288 FERESAITEDS) A VEAE R
RK3328 A VEAE R WA
RK3368 AIHEYE R A
RK3399 EERER VDS sl
RV1108 FERERAITEDS) wEH

Other SOC FERESAITEDS) A

DDR I1E4H(E S, 2t &A: DDR KA, DDR Jii%, i#iH (5 £ (Channel a\Channel b). & ZREHH f7 %
(bus width/BW). 1T73(& (row). %1% (col/column). bank % (bank/BK). Frik¥&E(CS). HLimmk: )%k
P47 % (Die Bus width/Die BW). H.~@iE ] DDR /%5 & (size/Total Capability).

WRTBEEY SR, SHHAAADDRIBIEN, ¥R T Sizenk Total Capability. 5 F 24
THIEN, LA RS T2/NEIE 1 Size B Total Capability fH .

41T 72 loader H14T EMNfY) DDR 7 & 415 &



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

Memory OK

ouT

U1R & kernel F1HTEY) DDR & A5 B

[ 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

1.10 U DDRE E

HAEIFTERKF S DDREERHEZ BN, FREXFPEEDDRER. HARMHENDDRE &
77k, BT % VP RSP b DDR A LB

7f {Rockchip Developer Guide UBoot Nextdev CN) ->"CHOSTAIAFE" > "BXDDRERE", LT H
— MBS

FEHLES DDRYIIA AR IS S DDR A & A4 845 U-Boot, U-Boot£x 2: i —4622 4 A7 J5 AL 48 W% . FH
F LAEU-Booth BB i i i 45 A% IIDDR 7R £

(A TIbA=®
./arch/arm/mach-rockchip/param.c

BHobIK:

L IN4TER, & 4HTfIDDRAE(E S

struct memblock *param parse ddr mem(int *out count)

for (1 = 0, n = 0; 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%11lx\n", base, size); // IXATHTER

/* 0~4GB */
if (base < SZ 4GB) {
mem[n] .base = base;

mem[n].size = ddr mem get usable size(base, size);
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% FREMUE, EHHPEU-Boot, HFIkES, 7E#IIIU-BootHHllogH, AWl it

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

Model: Rockchip RK3568 Evaluation Board
PreSerial: 2, raw, 0xfe660000
DRAM: base:0x0, size:0x40000000  //iXATZFA TR0 M Hi

Hr
base:0x0, size:0x40000000

TR A, HIRDRAMZ R, FihhkZ0x0, K/NE0x40000000

Other space

DRAM

7EU-Boot5| Fkernel i, U-Boothfi —LeZ&NIF)E, fEHANZNDDREERFLE, WF

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

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

Starting kernel ...
[ 0.000000] Booting Linux on physical CPU 0x0000000000 [0x412fd050]

2. B T LIRDDRA BAE B AR T %, AT ME
L, RGN T —RDRAMZ (], W1F KRegion 1HIALE, AT LM T &



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];

/ /B DDRAEEAE B, FFiA
count = 2;

t->u.ddr mem.count = count;

t->u.ddr mem.bank[0] = 0x0; //Region 0 base address
t->u.ddr mem.bank[0 + count] = 0x40000000 - 0x0; //Region 0 size
t->u.ddr mem.bank[1] = 0x70000000; //Region 1 base address

t->u.ddr mem.bank[1l + count] = 0x80000000 - 0x70000000; //Region 1 size
t->u.ddr mem.hash = 0;
//EMODREEE R, 45K

/* 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 (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%$11lx, size:0x%1lx\n", base, size);



/* 0~4GB */
if (base < SZ 4GB) {
mem[n] .base = base;
mem([n].size = ddr mem get usable size (base, size);

H R T A
count = 2; / /37" 23 DRAMZE 1]
t->u.ddr_mem.count = count; / /XL
t->u.ddr mem.bank[0] = 0x0;

t->u.ddr mem.bank[0 + count] = 0x40000000 - 0x0; //%(#indexhifi+count

//Region base addressfiiitRegion sizeAN—H%H, HZE/DH, WAER L count—#f

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

t->u.ddr mem.bank[1l + count] = 0x80000000 - 0x70000000; //##HindexUZifi
+count

=2

t->u.ddr mem.hash = 0; //MIIXLE

HHPFEU-Boot, FFIFEF, TEFHIIIFHllogH, BIEMER T AR

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

Model: Rockchip RK3568 Evaluation Board

PreSerial: 2, raw, 0xfe660000

DRAM: base:0x0, size:0x40000000

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

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

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

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

Starting kernel

[ 0.000000] Booting Linux on physical CPU 0x0000000000 [0x412£d050]

MR IR E R A —IDRAM, {HZsize, 8K E]0x80000000, AT LA HINun 4L

count = 1; //R™AE 1 DRAMZ [H]
t->u.ddr mem.count = count; /| BIE LS
t->u.ddr mem.bank[0] = 0x0;

t->u.ddr mem.bank[0 + count] = 0x80000000 - 0x0; //#(#Hindex%Jifi+count
t->u.ddr mem.hash = 0; //MHRXALE

==Note: DRAMAEIFARERE LRI, PUSBCH HIEHMMEFE, RERFE . —B#EEsized/h, H

TP . Ab % iNRegionl, &K T J5 (E 3 ==

1.11 ZEEDDRIIZ

o JjHiddevfreq
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AT JEDDRAARI AL, w] DL I R 5 SRR 24 BT DDRA S
cat /sys/class/devfreqg/dmc/cur freq
console:/ # cat /sys/class/devfreq/dmc/cur freq
780000000
o JEifclk summary
cat /sys/kernel/debug/clk/clk summary | grep scmi clk ddr
B,
cat /sys/kernel/debug/clk/clk summary | grep sclk ddrc
=%
cat /sys/kernel/debug/clk/clk summary | grep sclk ddr

B AR FEkernel iR A

console:/ # cat /sys/kernel/debug/clk/clk summary | grep scmi_ clk ddr
scmi clk ddr 0 0 0 2736000000 0
0 50000 /*2736000000 NHAHzDDRAIF, R12736MHz*/

1.12 fAf&24 DDR i

kernel 2473 DDR A, A 2 FiEL, —FU@ig s, —FMug MErsi. X1 2 s,
kernel 4.4 }% LG iR ASFH kernel 3.10 RS2 A Se A [H] .

kernel 4.4 5% LG A :

s s HENTREY S, R AT RE G, U] DDR S s AR B %

SYS STATUS XXX & MHIAH . dn R Ubhf S 3RS 66 TF /5 16, W SYS_STATUS XXX & SHIHRAE
HNEARSER, ARG PR DDR FF AR 45 A upthreshold . downdifferential 5& RIS B4, (H A&
BARSNRIE LA SALT SYS_STATUS XXX 5E X[,

GG : A S 2R Ao . (ER 2 (RIFARAME T SYS_STATUS_XXX 35t 5E I
%o ME—HEBI L SYS_STATUS_NORMAL, WIRFEALSMIEES ), SYS_STATUS_NORMAL 5844
TR e, ERACHIR AL H auto-min-freq tR5E, A& SYS STATUS NORMAL #5E .

kernel 3.10:
WA Hife: HENTEE S, DDR SIRGHA XN SYS STATUS XXX & XM, RIEAN, Bl
IR U AR e SR AT I 1, AN SRR 1 R AT
TERATE: U F R B e SYS_STATUS NORMAL #75t/. Bl {7 SYS_STATUS NORMAL
5t N, DDR A 2R LS DR A S

EME DDR S, 0245445y SR Fr B 5ok 43 T Ak 2

+ PX30S/RK33268S, EFEBG"PX3OS/RK3326S DDRAFIFH "

e "DDR bm@, ANPRF GG RS &, WS TET"DDR binfl & 43 S 1) &, FADDR

o XIT kernel 4.4, #FHEHKEF dts ' dme T ri. B0, RK3399 EVB #if) dme 9 mifE
arch/arm64/boot/dts/rockchip/rk3399-evb.dtsi Fl arch/arm64/boot/dts/rockchip/rk3399.dtsi,
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&dme  {
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

>

/* B—ATEN—HEH, HPHnin bw. max bwRnvopRHIM TR, EfEmin bw. max bwil
FEIN, N DDRAIE T B g F freqfd @ AR, auto-freq-en=1RH */

vop-bw-dmc-freqg = <

/* min bw(MB/s) max _bw(MB/s) freq(KHz) */

0 577 200000
578 1701 300000
1702 99999 400000

>;
auto-min-freq = <200000>;
}i

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>;
/* DDRAMF ML 40%, JFEETH; auto-freq-en=1HAHE */
upthreshold = <40>;
/* DDRFIMZHALT20%, JHURFEM; auto-freg-en=1NAHR */
downdifferential = <20>;

system-status-freq = <

/*system status freq(KHz) */

/* Rfauto-freq-en=0NHG. FRER T FFGREAMNY, AT *

SYS_STATUS_NORMAL 800000

/* rebootBIJDDRINIF . Hauto-freq-en=11, SLIARIEAmin(E, W HERMAE LTI
2y

SYS_STATUS_REBOOT 528000

/* —KAFHI IDDRAIEK . Mauto-freqg-en=10, < PUAIRME Aminfd, MR AR LFHI0
v/

SYS STATUS_ SUSPEND 200000

/* 1080PHINAS FIDDRAIFK . Kauto-freq-en=1K, PAHSRIE Aminfd, WR4E AR LT
Y/

SYS_STATUS VIDEO 1080P 300000

/% ARPANET FJIDDRIIFR . Hauto-freg-en=10, SPAHCRIE AminfE, WRIERBORGAE LT */

SYS_STATUS_VIDEO 4K 600000

/* 4K 10bitMHIE IDDRAIE . Yauto-freqg-en=10, SLAIIRIEAmindd, W45 RBCRHAE I
T */



SYS_STATUS VIDEO 4K 10B 800000

/* PERERE NI IDDRAIZR . Hauto-freq-en=11F, AR AninfE, WRIEHBARGUE LT
*/

SYS_STATUS PERFORMANCE 800000

/* flBERSIDDRAZE, HT MRS Bk, SGEMBEMR. Hauto-freq-en=1Kf, XPUHERMEN
minfl, HRIERBRGE LT */

SYS_STATUS BOOST 400000

/* KBt NI IDDRAIE . Mauto-freq-en=10F, £PUARRIE Aminfl, R GECRGAE BT

*/
SYS_STATUS DUALVIEW 600000
/* ISPIfIDDRAIZ . Hauto-freq-en=1M, SLAHIFRIEAminfd, WRAEFBLRMAE LT */
SYS STATUS_ ISP 600000
>

/* auto-freg-en=1HHE%, FrRnormaliF i fRinZE */

auto-min-freq = <400000>;

/* FETL, R R AN &0, R RAABERMIIGE. TR AEAHEeE,
SYS STATUS_ NORMALYj 50K 78 &4 A M R A, Hm A Llauto-min-freqhifi, MAZL
SYS STATUS NORMALJE XM AHE. T HIFE ARG, HAgse LR E RS, REHRHE
DDRH B (A P 2R, R upthreshold. downdifferential RikE. MAKDDRAIZE */

auto-freg-en = <1>;

status = "disabled";

}i

=z
::?_I‘E ==

1. kernel 4.4 {1452 F K BR kernel 3.10 AN[A], A HIZE4ET dme_opp_table F41] opp-hz [, A 2x4%%
BAIEATs /NT opp-hz, FiFeszm) FHG WA I XA R BOK opp-hz, R 22448 K opp-
hz TAE. FTLA, GnRAARS Y m) L, spi R il 25 K opp-hz, dmc_opp_table 12 7 EIiE
1.

dmc opp table: opp-table3 {
opp-200000000 {
/* HDDRAIZFELET 200MHzI, EHRXAHL; NT200MHz, BLHZ200MHZIEAT */
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <825000>; //vdd_centerH [k

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

bi

}i

AT RANEERNS s, RIEHEESNT S, RESOS R KA E X, ST T . W12 auto-freq-
en=1, FUAGFZEHIMAR, XERFESURE N T EREN T, 7L auto-freq-en B E N 0, JFHEH
B35 SR EARIE B H [

2. RK3399 LPDDR4AIRV1126°F- &, DDRZEN N F I fE loader M BE LI 7E ,  ddr¥lZa LI Br & id
B OFTEIHSK, dmc_opp_tablesE X AR 75 B R H X B o

PIRV1126 45, loaderf/r B¢#T ENIDDRANK y328MHz, 528MHz, 784MHz, 924MHz, M|
dmc_opp_tableth R g & L IX4MNE o



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

dmc opp table: dmc-opp-table ({

compatible = "operating-points-v2";

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

}i

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

}i

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

bi

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

}i

fi S dme_opp_tableflloaderd] ENf{HHR A —3, kernel dmcIX5hH 4T DDRAS AT 2> HY B A AN UL L ] 31,
log a1~

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

o XIT kernel 3.10, FHEFLF| dts TFi clk ddr dvfs_table 5 fi. 2861401, RK3288 SDK H [ 4 (1)
clk_ddr dvfs_table 7E arch/arm/boot/dts/rk3288-tb_8846.dts H,

&clk ddr dvfs table {
/* DDRINEN M logicHE, WHRfreg-tableBbd-freqg-table FIMZ LLX B ) KMi#ib
Ry BTG ES B, PR TR VI B AT S I {5 i AR I HLUIG AN F b+ /
operating-points = <
/* KHz uv */
200000 1050000
300000 1050000
400000 1100000
533000 1150000

>7

freg-table = <
/*status freq(KHz) */
/* W Hauto-freq-en=00H%. FRE 1 FHHE LS, HHXAMgR +/
SYS STATUS NORMAL 400000
/* —RAFHLN I DDRIIZE */
SYS_STATUS_SUSPEND 200000
/* 1080PHLAI [{IDDRAZE */
SYS STATUS VIDEO 1080P 240000
/* ARSI [ DDRIAZE */
SYS_STATUS VIDEO 4K 400000



/* ARMI60 fpsitt HIDDRIFIE +/
SYS_STATUS VIDEO 4K 60FPS 400000
PR [ DDRATR */
SYS STATUS PERFORMANCE 528000
/% WU LR IDDRAIER  * /
SYS_STATUS DUALVIEW 400000
/* fib BRI IDDRATIZ, FHF MRS = ok, SeEflbima R +/

SYS STATUS BOOST 324000
/* ISPHHIDDRAIEK =/

SYS_ STATUS ISP 400000
>p

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

5000 800000
3500 456000
2600 396000
2000 324000

>;
/* SIS AR, AT SYS STATUS NORMALMZHHHT, K%M DDRAT %6 FI 5L, £EX ARG H
JUARZ Z [a Y1 */
auto-freg-table = <
240000
324000
396000
528000
>
/* BT, FORTTRAAEARSTNRE: T 0, R RANMEAIIIRE. TTE AR RE
s&tmwmgﬁmwn%nhméﬁﬁﬂxﬂiwﬁ**/
auto-freg=<1>;
/*
* 0: use standard flow
* 1: vop dclk never divided
* 2: vop dclk always divided
*/
vop-dclk-mode = <0>;
status="okay";
}i

AT RAEERS s, RIEHEESNTS, RESOS KA E X SR LT . 412 auto-
freq=1, BUANGFEERIIER, X RESUIRE Y T EHE G, 7] AL auto-freq B E N 0, AJFHEN
B 50 LHRAEARIE R H

PR (BHOIE, —E BRI, RITRER T, —fTREE, T DDR %
AU B 15

X kernel 3.0, 75 EAEMR LI borad-**.c SLAFHEEY dvfs_ddr_table. 28641, RK3066 SDK #i
HIAR 28 SCAHAE arch/arm/mach-rk30/board-rk30-sdk.c

static struct cpufreq frequency table dvfs ddr table[] = {
/* —IREEHLIN I DDRAFE */
{.frequency = 200 * 1000 + DDR FREQ SUSPEND, .index = 1050 * 1000},
/* FEBARSS FIDDRIAZE * /
{.frequency = 300 * 1000 + DDR_FREQ VIDEO, .index = 1050 * 1000},
/* BRT B2, HALKH R DDRIIR +/
{.frequency = 400 * 1000 + DDR FREQ NORMAL, .index = 1125 * 1000},
{.frequency = CPUFREQ TABLE END},



kernel 3.0 A 3 Ng5t, FTEEELH DDR 27T frequency [ 200 * 1000 X B, #iZ §07 & KHz, “+
DDR_FREQ SUSPEND”iX & 7] AR 4 .

—VER PR, — R BRI, R AE N T, —TREs R, TR E DDR
NS I 25

1.12.1 RK3399 LPDDR4 37 £:928MHz ) 1& X J5 ¥

1. & %rkbin B 35 T RKBOOT/RK3399MINIALL.ini 304, E$933MHzDDR bin X A4F, #4Tloader
.

diff --git a/RKBOOT/RK3399MINIALL.ini b/RKBOOT/RK3399MINTALL.ini
index d8e71dd7..3e20£255 100755
--- a/RKBOOT/RK3399MINIALL.ini
+++ b/RKBOOT/RK3399MINIALL.ini
@e -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=FlashData

LOADER2=FlashBoot
-FlashData=bin/rk33/rk3399 ddr 800MHz vl1.27.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

FHFT R H K W loader U R B RINLAY S, v LUEIE & DFTEN log, F #i%loader>( £¥416MHz,
856MHz, 328MHz, 666MHz, 928MHz L MR 2540, 4Tz T DDRIFZE HN8S6MHz.

DDR Version 1.27 20211018

In

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

2. &% kernel dts dmec_opp_table 7 55, Kfopp-9280000003& I ftj“status = "disabled"; B N *‘status =
"okay";”, BN ELEMIER .

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

= status = "disabled";


af://n668

3. 15 Mkernel dts dmc™i £, Kfsystem-status-freqFE P H1<856000° 4 HEHUA7928000%, B T35 A STAY
(W& ek DDR Sz #4556 F 33 ARSMSYS _STATUS XXX A, MR Sbr1 H A [H %
SCDDRA 98 75 R IEAT R B HEAE L

1.12.2 PX30S/RK3326S DDR3 % 1% $

XFTRK3326S/PX30S V-5, RSCHFFAMNE i, B S [F R 7E: kernel
arch/armé64/boot/dts/rockchip/px30s-dram-default-timing.dtsi X}SDDRZETYH] ddrx_params
W arch/armé64/boot/dts/rockchip/px30.dtsi HJ px30s _dmc opp table 77 Ao

HArddrx_params™i £, XJFDDR3, NIZERCE ddr3_params | [ffreq 0. freq 1. freq 2. freq 3; X T
DDR4, N|)&ddrd4 params FffJfreq 0. freq 1. freq 2. freq 3; JAMDDRISHK KA.

X} Fpx30s_dmc_opp_table i &, ANX 3 AEDDRIAER, HATRERISNE, EIXRiddrx_params i & 1)
freq 0. freq 1. freq 2. freq 3. 4%} FLPDDR4, I px30s dmc_opp table FFfifi g (4R, FX}RM
lpddr4_params F fifreq 0. freq 1. freq 2. freq 3. EAMEWT:

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>;

bi

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

bi

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
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/A
lpddr4 params: lpddr4-params {

/* freq info, freq 0 is final frequency, unit: MHz */
freq 0 = <924>;
freq 1 = <328>;
freq 2 = <666>;
freq 3 = <786>;

}i

%7 LPDDR4 T E#11056MHz, N7 EA&M Ipddrd params fifreq 0. freq 1. freq 2. freq 33—k
HE N 1056, 3 HLAE px30s_dmc_opp_table 77 i B disabled IHAi 4, B I{EifE 1056000000 4 A .

BSE NN

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>;

b7

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>;



/A
lpddr4 params: lpddré4-params {

/* freq info, freq 0 is final frequency, unit: MHz */
freq 0 = <1056>;
freq 1 = <328>;
freq_Z = <666>;
freq 3 = <786>;

1.12.3 DDR bin@ E4NM IR S HF &, HDDRIIR KL

JL"DDR binfd & 44N S G m TS 6, BRERVI26, HAh T & #RE R AT BTk 77k,
XL Sloaderf AR AMNZ, {RA7HE AR RN [Ftraining 45 5

W RMFL, F2, F3, FORLZX4MIER, BLACIFOEE.

DDR ... vl.14

LPDDR4X, 2112MHz

channel[0] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

channel([1] BW=16 Col=10 Bk=8 CS0O Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

channel[2] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1 Row=16/0 CS=2 Die BW=16
Size=2048MB

channel[3] BW=16 Col=10 Bk=8 CS0 Row=16/0 CS1l Row=16/0 CS=2 Die BW=16
Size=2048MB

change to Fl: 528MHz /* 4/ DDRAIZE */
change to F2: 1068MHz
change to F3: 1560MHz
change to FO: 2112MHz

out

R, EIRDDRAM ST I M2 #E loaderfr BUSLHHE , (HIX L5V & ffkernel dme3X 54 H )R H
SCHFHIDDRAIZAE, A FE7Edme_opp_tableiZ VLHC ] #5 .

XL & ffkernel dme™ T SR

dmc: dmc {

system-status-freq = <

/*system status freqg(KHz) */

SYS_STATUS NORMAL DMC_FREQ LEVEL MID HIGH
SYS_STATUS REBOOT DMC_FREQ LEVEL MID LOW
SYS STATUS SUSPEND DMC FREQ LEVEL LOW

SYS STATUS PERFORMANCE DMC FREQ LEVEL HIGH

>7
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}i

BRSBTS T E RS, T EDMC FREQ LEVEL HIGHZE5E X, IXU6E X, fEHE BN}
[ F[loader 4 M . 4R " E 2(DDR bin XCAF "I 777, B8 T4 %, DMC_FREQ_LEVEL_HIGH
XU 5E SRR E A B UE 4

LA_E T Hlloader RI4AM A N B, IR RS R0 F

DMC _FREQ LEVEL HIGH FOfj2112MHz I A
DMC_FREQ LEVEL MID HIGH F3/#1560MHz KA
DMC_FREQ LEVEL MID LOW F2/#11068MHz AR
DMC _FREQ LEVEL LOW F1/#]528MHz ARSI

1.13 &2 DDR 3N 5 B ) B &

AR 1AL, AR RO s, AT SR AR UK

kernel 4.4LLJEREAS: W LAIEIL /sys/kernel/debug/regulator/ T m HIZ A E — BB IE. BRI
XDDRIFAT Al 450X B &, S5 DDRASIHEE L, 2%, DDRESZ%"DDR W11 &
A EE AT

PA358S 1M B & 3l :

cat /sys/kernel/debug/regulator/vdd ddr s0/voltage
echo 700000 > /sys/kernel/debug/regulator/vdd ddr sO/voltage

%P S 15 DDRAZ X B HL He 75 241 5 [ regulator 1

F & FERABRTA
RK3308/RK3308B vdd_corelvdd log
RK3576 vdd_logic_sOFlvdd ddr sO
RK3588 vdd_log_sOFlvdd ddr s0
Other SOC vdd center8{vdd logic

kernel 4.4: T E 1% kernel B, FTH pm_tests % (make ARCH=arm64 menuconfig ->Device Drivers ->
SOC (System On Chip) specific Drivers -> Rockchip pm_test support )

kernel 3.10: 75 EL4m 2 kernel B, $T7F pm_tests 1T (make menuconfig ->System Type -> /sys/pm_tests/
support ). W% DDR HLE [y 4 42

RK3399
echo set vdd center 900000 > /sys/pm tests/clk volt

HAt T &
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echo set vdd logic 1200000 > /sys/pm tests/clk volt

WA pm_tests B iy & ToIEW £ EK,

o X T kernel 4.4, FEHH dts H' dme_opp_table {7

RK3399 M.

/% E'ﬁ*fjﬁ"“ﬁ?dmc _opp_tableffifllopp-hzH], A LIEILIMZIZIT;
BRI R Kopp-hz, R4 Kopp-hz TAE;
dmc opp table: opp-table3 {

compatible = "operating-points-v2";

opp-200000000 {

/* HDDRINERE T 200MHzIY, HHIXANHEE; NTF
/bits/ 64 <200000000>;
opp-microvolt = <825000>; //vdd_centerHlJE

F200MHz,
opp-hz =

}i
opp-300000000 {
/bits/

opp-microvolt =

opp-hz = 64 <300000000>;
<850000>;

}i

opp-400000000 {
/bits/

opp-microvolt =

opp-hz = 64 <400000000>;
<850000>;

bi

opp-528000000 {
/bits/

opp-microvolt =

opp-hz = 64 <528000000>;
<900000>;

}i

opp-600000000 {
/bits/

opp-microvolt =

opp-hz = 64 <600000000>;
<900000>;

}i

opp-800000000 {
/bits/

opp-microvolt =

opp-hz = 64 <800000000>;
<900000>;
}i

}i

RK3368 il

7% ELH%E % Tdmc_opp_tableffidllopp-hzf, A iZiZMiz
PRI XA T i Kopp-hz, H&t#ix Kopp-hz LIE; X2

dmc opp table: opp table2 ({

compatible = "operating-points-v2";
opp-192000000 {

/* ADDRAIFZE T 200MHZ T,
/bits/ 64 <192000000>;
<1100000>; //vdd_logicHi/k

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

opp-hz =
opp-microvolt =
}i
opp-396000000 {

BT B kernel [E4F, &0 IR

/NFopp-hz, Bk
Xt kernel 3.10AEMT */

A% 200MHZIBIT */

i817; /NFopp-hz, #HE
:flkernel 3.10A[EMHTT */

{EFX AN ; /N T 200MHZ, FEi%200MHZIBAT */

Mo ZEFIWR, RK3399 EVB MR HI7E
arch/arm64/boot/dts/rockchip/rk3399-opp.dtsi. RK3368 7E arch/arm64/boot/dts/rockchip/rk3368.dtsi, LA

VORGP S

el G iR



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

}i

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

i

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

}i

AT LU B0 AR BT LS o RO LS R IR /N T45 TR e R, s AR s . an 5
B TR SRR iR R, AR N A, & 52 DDR A VIR Bz g iR . X
WA, AU BN — T A X B L R

o X}F kernel 3.10, TFHEFLF dts H ) clk_ddr dvfs_table F75 . 28611, RK3288 SDK it A 2K
clk_ddr_dvfs_table 7E arch/arm/boot/dts/rk3288-tb_8846.dts H,

&clk ddr dvfs table {
/% PRBERRZIA */

operating-points = <

/* KHz

uv */

e

/* FINDDRIIFE/NTEET200MHz, logicfiifl1050mv, HABATLIMEHE */

200000
300000
400000
533000
>

status="oka

}i

1050000
1050000
1100000
1150000

y";

A DIAE EOGS RATAS SL (R FL  o BR R HL R 2R T R /N 8 TR R, e AR L I o S R
HERA L T IR IR R B R R, SR AR M, £ $ 8 DDR AV B A . X
WA, A0 TR SN — T2 A 0 S L 3

e XIF kernel 3.0,

T EALER ) borad-**.¢ XA EE dvfs_ddr table. %4141, RK3066 SDK i

BIAR 28 SCAEAE arch/arm/mach-rk30/board-rk30-sdk.c

static struct c
{.frequency
{.frequency
{.frequency
{.frequency

}i

pufreq frequency table dvfs ddr table[] = {
= 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},

dvfs_ddr_table 4% H [1).index Hi/e X M HEE, BA7HE uVe

1.14 ey < A

DDR IS AT AL, REHRAM
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o XJTF kernel 4.4 X LUJG A, FREFRE] dts # dme 77 51 auto-freq-en. #5641, RK3399 EVB #ix
fAI7E arch/arm64/boot/dts/rockchip/rk3399.dtsi

dmc: dmc {
compatible = "rockchip, rk3399-dmc";
auto-min-freq = <400000>;
/* EABON0, BOSHDDRIEAMTIRE, REAGFEH +/
auto-freg-en = <0>;

o X T kernel 3.10, FHEFLHF] dts FF ) clk_ddr dvfs_table 5 £, 246140 F, RK3288 SDK K [ 4 (1)
clk_ddr_dvfs_table 7F arch/arm/boot/dts/rk3288-tb_8846.dts H,

&clk ddr dvfs table {
/* EABCRN0, BOCHIDDRAEASTIRE, R G ~/
auto-freg=<0>;
status="okay";

}i

o X T kernel 3.0, A B AR AN

1.15 DDR 4017 5 #3

WA T A, ARSI A Ak e, AT LSRR
kernel 4.4 5% VLG A :
SR 4 2 #F11) DDR S %

cat /sys/class/devfreqg/dmc/available frequencies
B,

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

echo 300000000 > /sys/class/devfreq/dmc/min_ fregq /3K 2 A2 B 1 B B R AL T
min_freq, FHBEKIK

echo 300000000 > /sys/class/devfreg/dmc/userspace/set freq

X B ALE Hz, ATHMME, SATE cat /sys/class/devfreq/dmc/available frequencies
R

kernel 3.10:

B0 1% kernel B, FTHF pm_tests £ (make menuconfig ->System Type -> /sys/pm_tests/ support ). DDR
SES) 7 2 J2 «

echo set clk ddr 300000000 > /sys/pm tests/clk rate
X AR B He, LA ] g A 2 455 W] DURARE 75 5K el 2 I 24
R EERTIEA AT, R B SIS EL dts |
o X7 kernel 4.4 S UGRRA, QR R TVEAAT, — B DA IR TS e M) B AR, 7E cat

/sys/class/devfreq/dmc/available_frequenciesEE*EZ<§UO
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IR B 7102, REBIM K dts SCHF, 7E dme_opp_table IR T B IR . 2561400,
RK3399 EVB #X [{J7£ arch/arm64/boot/dts/rockchip/rk3399-opp.dtsi, 1 ¥R 75 B 48 hil ¥ 2 666MHz

dmc opp table: opp-table3 ({

compatible = "operating-points-v2";

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

opp-666000000 {
/* MDDRIIFK LT 666MHZIT, (KAWL */
opp-hz = /bits/ 64 <666000000>;
opp-microvolt = <900000>; //vdd_centerH &
}i
opp-800000000 {
opp-hz = /bits/ 64 <800000000>;
opp-microvolt = <900000>;
}i
}i

dts 705N, AUAT AR A dr, AT REIEMR T .

U SRASRE S T iy R e S, T2 A BTG — BigATE — AN e S, af Mg~ —
FEETL dts. ﬁxw $i BT AL [ E AR 2 666MHz, 256407, RK3399 EVB AR 1) dme 5 mifE
arch/arm64/boot/dts/rockchip/rk3399-evb.dtsi

/* dfidhZiNokay, HTREMMRIY, dmcHi SAKBITFAEiTm. WRAfifi A Ndisabled, HEST
FHdme T AL FTbAfFdfi¥ M statusRFFRdme—8 */

sdfi |
status = "okay";
}i
&dme  {
status = "okay";

system-status-freq = <

/*system status freq(KHz) */
SYS_STATUS NORMAL 666000

/* EREATEG R~/

/%

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-freqg-en® N0, BB ~/
auto-freg-en = <0>;



bi

o XT kernel 3.10, FHEFLH] dts FF ) clk_ddr dvfs_table 5 £, 246140 F, RK3288 SDK M [ 4 (1)
clk_ddr_dvfs_table 7E arch/arm/boot/dts/rk3288-tb_8846.dts H,

&clk ddr dvfs table {
operating-points = <

/* KHz uv */

/* 3, WUREEEE R, BT XANRNEIINE, EFERMNZIRNHRER */
200000 1050000

300000 1050000

400000 1100000

533000 1150000

>;

freg-table = <
/*status freq(KHz) */
/* 2, HAhpRARERS, HESsYS STATUS NORMAL, FHTfthiE CONURTEEEERIR */
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-freg-table = <
/* bandwidth freq */

5000 800000
3500 456000
2600 396000
2000 324000

>
auto-freg-table = <
240000
324000
396000
528000
>
/* 1, SO, EERENO */
auto-freg=<0>;
/*
* 0: use standard flow
* 1: vop dclk never divided
* 2: vop dclk always divided
%)
vop-dclk-mode = <0>;
status="okay";
}i

HEL LT 325, g a] LASe il e 5 AR F [ 1
1 AR, EREN O



2. VEBEH AN 5, H B SYS STATUS NORMAL, 4B AE SR 5 2 [ E 4%
3. QN R E AR, T AR R IR, I8 T BN INZAR () R R

o X7 kernel 3.0, FEAEMILH borad-**.c B dvfs_ddr_table. %541, RK3066 SDK i
HIAR 25 SCAH-AE arch/arm/mach-rk30/board-rk30-sdk.c

static struct cpufreq frequency table dvfs ddr table[] = {
/*x/
/* 1, EREHANE, H¥DDR FREQ NORMAIL */
//{.frequency = 200 * 1000 + DDR FREQ SUSPEND, .index = 1050 * 1000},
//{.frequency = 300 * 1000 + DDR FREQ VIDEO, .index = 1050 * 1000},
/* 2, #DDR FREQ NORMALJE S MIRTRZEMAZR, XRFHEERTREFREREE ~/
{.frequency = 400 * 1000 + DDR FREQ NORMAL, .index 1125 * 1000},
{.frequency = CPUFREQ TABLE END},

}i

HE R 28, wnT LLASE B 52 A0 1 & 1

1 ERHAN S, % DDR_FREQ NORMAL
2. # DDR_FREQ NORMAL & X AR 5 BRI, XL HE A 0T g 75 2

1.16 W{TZ % DDR 5 R &

kernel 4.4 B DURKA, $RE5T —Avfrd, T BL 25/ DDR A RIS, {FR A WA
SR 12

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

11 7~ DDR F) 248047 5 AU F 52 11%

RKIEFEHE—AN L [ TH T M IDDR s 58 (7] $447 S0, 7 W."Rockchip DDR 5 % T =L A8 A 158 B 25 15
1.17 @farliX DDR A g4

TEIL“DDR FURL I IE i 150 B 21

1.18 Q1A #4 5E DDR RLIB 1T W & = A R

L e &P sz i R 2, A0l I L an T2 24 DDR A Fanfay & 2 DDR F AN 256 B
) LR

2. JL"Rockchip DDR DQ HR | T HABm &1, *ARMEEE TR G, #H7REHIA

3. NEREMICA, 1817 google stressapptest, fill BT, MUEACHZ, FigfT. &E, WTLAZIEAT
— B IE], AR BRAES, HENT 2.

google stressapptest 1E

https://redmine.rock-chips.com/documents/49 -> DDRAFRE Rl VerX.XX.7z -> DDRFHLIGIE DDRJR ¥T
TR > static_stressapptest

Anfel A A, P WL “DDR BURLIG UE SRR i B 4


af://n820
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https://redmine.rock-chips.com/documents/49

4. b O RMETE 7 s R AL E, X EHEAT — P memtester. 7k —FE, RLEMHRET, wFE
R, FHEAT. Bk, WTAZIAT B a), AR, BT BL A i A

memtester £

https:/redmine.rock-chips.com/documents/49 -> DDRAHZK BT ¥} VerX.XX.7z -> DDRAFL L& 1E_DDRIM K 5
JESCA: > static_memtester

GnfelAE A, VEIL“DDR BURLIG UE SRS Bi W™ 547

google stressapptest A& — ML SRR, AhBEPRE A . 17 memtester /& — ML IS RS, fhIRES L
B, (R B RME S IR, AL 355 google stressapptest {7 6 I TH .

8%, BLETRE, #GREET AT, TR B R AR, SEBR DDR 5 5 LR 2 5 7R B
EARE RIS, A —E T, FTFEETNELE.
1.19 ‘E4 ¥kt DDR 223N\ B l#Er (self-refresh 2 AR )

A DL I B CKE {55 kAW, 10 AN 75 22 FE AR m IR s et vl Ao

=

CKE RZ R
I HL (R 1] K T 7.8us) BT EREPRES
P AT IE T TAEIRSS

IRMEN) CKE & —2 L — 2 ) UMK, 4% LR, H—2JLEAN T akE, —2&
JLABH ERE, b T IR TR .

HERE: CKE AMKH T — g2 KT 7.8us A BN EHEHT, BN power-down R 2 CKE MK, H
I} E) N 7.8us, ANELRE .

1.20 ‘54 Al DDR 243\ auto power-down 44 IR

AT LA I & CKE A5 5 R AW, 1y HAS 75 227 FEAR = IR s st vl LA o

CKE RZ5 fRRE
A HL P~ () Ta] 2T 7.8us) AET auto power-down JRA
& M IR TARIRSS

auto power-down R4S, WIE|[F) CKE RZ, & CKE fRFHKH - KL 7.8us (DDR3. DDR4) &
3.9us(LPDDR2. LPDDR3. LPDDR4) , #RJ5him— /NS IH], i ACHEAFIT 7.8us B0 3.9us, Wit —
HAS,

VER: CKE AMKH - FHE— % Z/NT 7.8us (DDR3. DDR4) Bk 3.9us(LPDDR2. LPDDR3. LPDDR4)
7 # auto power-down, IR AT 7.8us, w2 HBIH, HERE.

1.21 W H% DQ. DQS. CA. CLK HJ de-skew


https://redmine.rock-chips.com/documents/49
af://n846
af://n860
af://n874

FZ i TREfF PCB 1 DDR ELAEK, A LLEIL A% de-skew, 153|281 DDR ELEK MR . de-
skew ZJRERZ DDR PHY W ERIRAESS S L — D MEIRATT, T LOEIE de-skew AP A7 a5 40 %5
T2 LRI SEIR ST I N BOR IR REAME S AEIR

1.21.1 A% Kernel 1 [{] de-skew

ZLA % kernel 1] de-skew, HATH A RK322xh. RK3328 3 HF. i B M1 dts SCAF
O RK322xh. RK3328

(AR TIDA=E

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

WA A X 2 NE S DUHTE LB HE

MR e AT B “deskew HBIHAHE TR FHRIEE R, EHE mid H, BEIXTR dts & L
“deskew H zh#3$ T M1 %08 (3228H deskew H ah33$5 T LA Ui BH . pdf) SRfi

1.21.2 A %& loader F i de-skew

FLE L Joader T de-skew, H AT R RK3308 .
A RK3308
B S

deskew HaIFH T H, 3308 deskew.exe, RK3308 DDRXPXXXXXX Template VXX de-skew.txt,
k3308 ddr XXXMHz uartX mX vX.XX.bin

(L€

G R AT “deskew H 434l TR HHRIEAE R, %£4F mid (8, B3

RK3308 DDRXPXXXXXX Template VXX _de-skew.txt XF M & X H . {# ] 3308 deskew.exe ¥
RK3308 DDRXPXXXXXX Template VXX de-skew.txt & X ] de-skew 152 %

k3308 _ddr XXXMHz uartX mX_ vX.XX.bin H.

“deskew [ zh#3H T FIEFIE %I (deskew HahFIHE L A HH pdf) SRl

1.22 U-Boot T i21TDDRJE 774,

U-Boot F FAT#AH 1 24 FHDDRJE /7l 2 /¥ stressapptest fllmemtester
FEMT:
o kernel TLVAA BN, {EU-Boot FXDDR#ATE /M, LAHFERDDR il

o kernel A~ H %312 17 stressapptestBi memtester ] 25 14 .
il kernel PR BRI TEE, SIERAGANTE, FEstressapptestilimemtester L2 K I )12
17

o X K ATDDR AR
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kernel 1 T R4t 5, R EEX R ARDDRZ (AT, EU-Boot P, SHZR/MREZ . ATLLI
F) 5 K FYDDR 7 [H] o

o JHEVH LD
1.22.1 stressapptest

IV

make ARCH=arm64 menuconfig ->Command line interface -> DDR Tool -> Enable DDR Tool

I

make ARCH=arm64 menuconfig ->Command line interface -> DDR Tool -> Enable DDR Tool ->

Enable stressapptest for ddr
%k U-Boot, JEFKuboot.img/s .
HF W&, (EPCH M2 b, FFE%(ECTRL+CHE, HF|U-Bootidk Nir 17, WI'F
pclk top root 100000 KHz
aclk low top root 396000 KHz
Net: No ethernet found.
Hit key to stop autoboot ('CTRL+C'): 0

=> <INTERRUPT>
=> <INTERRUPT>

ﬁﬁ)\.stressapptest -h, FREESE SR
1.22.2 memtester

T

make ARCH=arm64 menuconfig ->Command line interface -> DDR Tool -> Enable DDR Tool

I

make ARCH=arm64 menuconfig ->Command line interface -> DDR Tool -> Enable DDR Tool ->

Enable memtester for ddr
% PEU-Boot, JEFKuboot.img/s .

HJH WA, EPCH Mg b, RESEECTRLACHE, HF|U-Bootif Nir&47#E, W'k

pclk top root 100000 KHz
aclk low top root 396000 KHz
Net: No ethernet found.
Hit key to stop autoboot ('CTRL+C') : 0
=> <INTERRUPT>
=> <INTERRUPT>

i{ﬁ}\ memtester -h, Tﬁ,ﬁ?ﬁ%%ﬂ@mﬁﬁc

1.23 RK3568 ECCHI{¥ fg
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ECC 48 Error Correcting Code , [fiDDR ECC &% DDREE FE4T 5 146 A A2 1E 1
RK3568>7 ) /&SideBand ECC, BI7EDDRE#E B IE 5538 In— A& [ 1A ECCEE [ DDRIEIHE

HECCHE M4 1bit, KIN2bitsk iR /1, EISEC/DED ECC (Single Error Correction/Double Error

Detection) o

1. ffifEECC: HEDDR ECC DQO-74 Miiki, ECC%:HZfenable.

2. DDR_ECC_DQO-7HI/EM: ECCs232bitf)DQE#E+7bitIECCH( 4. DDR_ECC_DQO-7H T 1£fi#
DQO-DQ3 1 H A3 BIFIECCHME . At AT 222 Wi — U T A7 B CCHLH I Bk o

3. ZE—BECCHRL I B3k Hiki2E%, Row/Col/Bank 7 25 DQO-31 k- Fi ik (ks — % o

4. LFFIVRURIRAY . BT WUk A5 SCRFECC .

1.24 @[ 7E kernel 3REX DDR ECC KJ{5 &

DDR ECC/5 B #EkernelffjedacZ2f B, T 3Z#DDR ECCIIREIF-&, MIRK3568, H A i {life
DDR ECC (¥, “RK3568 ECCIE e &) , fEdtsiFIT Hedactilh, #-F&dtsiTiedacTi i, MIZEH
S AR

edac: edac {

status = "okay";
}i

RK EDACHK MBI RGN0 &

sys/devices/system/edac/mc/mc0O
o
sys/bus/edac/devices/mc/mc0/

FRELRK EDAC4 #K:

# cat sys/devices/system/edac/mc/mc0/mc_name

rk edac _ecc
IREUAIRIFALE B0 Ebita] A I o) 24 1E P 48R correctable error (ce) B & :

# cat sys/devices/system/edac/mc/mc0/ce count
0

SREUARKITHLE BT (1) 2 bit ARSI AN A 21 1FE M4 % uncorrectable error (ue)$i & :

# cat sys/devices/system/edac/mc/mc0/ue count
0

HRGAMEANT, P ARG LA IOEDACKIB RO, 122 HriE R IO H AR W,
WETFIAIAL

1.25 WA 7E kernel ¥ 447 N\ DDR ECC %%
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7 22 kernel L0 B 6 dis SCHF B ffjedac 15 P E,  HAE{F FSCRFDDR ECC.

edac: edac {

status = "okay";
bi

ARGtk )E, @i Y Sk FRFE ADDR ECCH RIS

echo ce > /sys/module/rockchip edac/parameters/edac_poison mode

echo ue > /sys/module/rockchip edac/parameters/edac poison mode

edac_poison_mode A SCHF U P FF 4L

1. ce, FFRIANTENHbitm] #5724 1F 14 4 1% correctable error;
2.ue, FRTEANLLItA] KA AT 2 1E P45 Funcorrectable error;

FRd i an R sl /K DDR ECCHER  (HHechoitt 23 14 7 2 fill )k DDR ECCH iR IIE) -
echo 10 > /sys/module/rockchip edac/parameters/rockchip edac trigger

Note:

LA I R REITE, FifiikedacTITE, HAE{X#DDR ECC.

echo 1 > /sys/module/rockchip edac/parameters/rockchip edac trigger

sh: echo: write error: Operation not permitted

2. Zbital KA BT 2 1 A R uncorrectable error (ue) HIBRGAACFE RS KR40, Hbita] /a4
% correctable error(ce) [t BRI\ AL BE fEkernel 4 5 warning, K5 H 48 A B0 SAE S

/sys/devices/system/edac/mc/mc0/ce count H,

TEHAL B ADDR ECC#1%, 182 & 1i“Rockchip_Developer Guide HAL_DDR_ECC”,

1.26 W{Af&EEDDR/) FID

HALPDDRA (4LPDDR2, LPDDR3, LPDDR4, LPDDR4X, LPDDRS5, LPDDR5X) A&/ il
ID, DDR2E%Y (WIDDR2, DDR3, DDR4) 2% f) HIDH .

1.26.1 i@ i kernel ) dmcdbg i £

R F6, XHHBIL proc/dmedby/dmeingo HIDDR/ HID

e RK3566
e RK3568
e RK3326
e RK3326S

ISR G disiTT R dmedbg 17 8. G AR AE, WL G R LH) . IIRK356X, 7
arch/armé64/boot/dts/rockchip/rk3568.dtsi X4, JF/Bdmedbg™ifi:
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dmcdbg: dmcdbg {
compatible = "rockchip, rk3568-dmcdbg";
status = "okay";

}i

B gm iFkermel B4, Kest, TEHLG, JEI cat XN A proc/dmcdbg/dmcinfo FREYDDRJ R IDAIH At
DDRfE &

console:/ # cat proc/dmcdbg/dmcinfo
DramType: LPDDR4
Dram ID: MR5=0x1,MR6=0x0,MR7=0x1/* HHMR5ZE) FID, MR6, MRTETNEL) iE X

Mversion 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
devfreg/dmc: Enable
governor: dmc_ondemand
cur freq: 780000000
NOTE:

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

1.26.2 @it loader® H 1= B

RK3576/RK3588 loaderfii i &4 HID

DDR ... vl1.14

LPDDR5, 2736MHz

channel [0] BW=16 Col=10 Bk=16 CS0O Row=15 CS1 Row=15 CS=2 Die BW=16 Size=2048MB

channel[1l] BW=16 Col=10 Bk=16 CS0O Row=15 CS1 Row=15 CS=2 Die BW=16 Size=2048MB
] BW=16 Col=10 Bk=16 CSO Row=15 CS1 Row=15 CS=2 Die BW=16 Size=2048MB

channel[3] BW=16 Col=10 Bk=16 CSO Row=15 CS1 Row=15 CS=2 Die BW=16 Size=2048MB

Manufacturer ID:0xff /* XFL/Z) FID */

channel[2

change to FO: 2736MHz

out

RK3399 loader#i i &4 FHID
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DDR Version ...
In

channel 0
MR5=0xFF /* XHE) FID %/

change freqg to 416MHz 0,1
Channel 0: LPDDR4,416MHz
Bus Width=32 Col=10 Bank=8 Row=16 CS=1 Die Bus-Width=16 Size=2048MB
Channel 1: LPDDR4,416MHz
Bus Width=32 Col=10 Bank=8 Row=16 CS=1 Die Bus-Width=16 Size=2048MB

ouT

1263 FEE A

2R R LA

1. RALPDDR# (41LPDDR2, LPDDR3, LPDDR4, LPDDR4X, LPDDR5, LPDDR5X) A f
FID, DDRZEAY (WIDDR2, DDR3, DDR4) ¥ A HIDH.

2. ) THIDR R fn E Sk H AN R, FEAZE RS IDDRAEME B . AR Z DDRAMEHA B &
A= B IRE 7T

3. fiELPDDR, #RJCiERAGE 246N A5 . X FNand FlashaeMMCA A .

4. fmlA ) RS IDIIAENT, EISJEDECHREIEP166.

1.26.4 | THIDXIRFE

R R AR SE T, BB ID IR .
JEEEA S, LA EATAEttps://www.jedec.orgtH ZRIEP166, % &7 DX IR %

LPDDR2 , LPDDR3 ) 7 ID &%


af://n995
af://n1006
https://www.jedec.org/

MR51E IR

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
Oxla Xi'an UnilC Semiconductors Co., Ltd
0x1b ISSI
Oxlc JSC
Oxaa Tezzaron
0xc2 Macronix
0xf8 Fidelix
Oxfc eveRAM
Oxfd AP Memory
Oxfe Numonyx
Oxff Micron

LPDDR4 | ID Xf i3



MR51E INGEZ S

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

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

LPDDRS5 | 7 ID XK.

MRS5{E IR
0x1 Samsung
0x5 Nanya
0x6 SK hynix
0x8 Winbond
0x9 ESMT

0x13 CXMT
Oxe5 Dosilicon
Oxff Micron

1.27 % WAE 5 H% ) fH
1.27.1 tINIT3 A% 2 Pl

JR[R: RKT-&MDDRYIIGEILES, RESET(E 5 4&H 2 Rreset/T N, ME] iR 2E—IXKRESET(E 5 &
SEAENINIT3 R &= A, B LS E000 2 A INTT3 AN 396 2 W0 i o

BRI 7%, MAiZ LG — PRESET/E 5 & B - F/E MINIT3R & & . A,
ANEELIM2 I & 55, 1 % AMBAE I & 55
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i [@[s00mv/ |goomv | @00 mv/

SE3W |BJIJaN, SEaw 2wl

ore than 10ns

D —

L LR A B |

-27.0 ms -22.0 ms -17.0 ms -120 ms

) 5.00 ms/ |-1.96080000000 ms | (@) @ » 12

Markers
Marker Horizontal Vertical AX 178X Delta To

10.0000000 ms 100.000000 Hz

1.27.2 BR.ODTH B EREM

1%ZJEDEC#FRE, LPDDR4/LPDDR4X i E800MHzLA F AL FHFODT
}%JEDEC#HR#H, DDR4FKIE625MHZLL F AL FHFODT

1.28 HiERI#E % (refresh rate) [a] /R

LR T85°C, 7 X DDRINE T«
PEEER, XTRL ZER0 O S .
RKV- & A Q1R JUAS 75325 0] DU Rl -
e LPDDR4. LPDDR4X. LPDDR5. LPDDRSXHURL H & i A R AL &3, REMRMRIRE, MidMR4%

MBEZ/DRIHE, RKA % G520 T —% Automatic Temperature Derating[¥)hHE, ##Rderate.
A LIRS SR L IIMRAE 2, B SRR 2 DT SE IR 37 2 A0 BE VLG .

o LPDDR3H T —2&fifl £ F K A X Frderate Th e, KA IIARERIHT

o X/DDR3. DDRAMKL, [KJyHHAHR LR, MBCHMRAY R 22/ DRI AThEE, ik
TeiEAE H derate. SXSAMURL, R HTANAE KT o

o EFATLIMEEADDR binfflext temp ref, H AT I HIHT

ext_temp_ref 0 v — 0: EE xR (3568M/3568) ElE2xRIF), 1 BE2dMmIE, 2: EEAdmIFET, 3: BE 1xmEIHT
B2 W B EDDR bin 3"
Note: RKMITH. ZEH. Falith v, #A RIS, TR EEEA TREBATNRE.
THA, [ 2x/4x/ IxE X N R 0N

ext_temp_ref DDR2/DDR3/DDR4 LPDDR3/LPDDR4/LPDDR4x/LPDDRS

[ 7€ 1x Ml BT Fill 8T 5 #H7.8us Jill 3 L 3. 9us
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EEZXEU%)?

temp_ref

TEAX I HT

o XTAETHL. HM.

Ry P USRSk PEbR4/LPDDRAX/LPDDRS

Tl 8T B #31.95us Jill 38 F #H0.97 5us

B8 A H T 6 BRI IS derate D RE IRV SRR A, BRAAZIR I 115 HT 2

HRTRK TH . M. FEiR-F G 43 J7%: )2 DDR binfRAZER, .

F&

RK3308J/M
RK3308K
RK3308GK

RK3568J/M

RK3568]/M

RK3588J/M

RV1126K

DDR2K HY

Jr 5 DDRE Y

LPDDR3
DDR3
DDR4

LPDDR4
LPDDR4X

LPDDR4
LPDDR4X
LPDDR5
LPDDR5X

B 5 DDRE Y

kb 78 77 ¥ J2 DDR binhR 4~ E sk

{1/ rk3308 ddr XXXMHz uartX mX_vl.26.bin M ULJEIRA
ERINA1E 37 (RI0.25% tREFT)

f#iF rk3568 ddr XxxxMHz v1.16.bin K& PAJGHRA
BRIN21% Rl 7 (R10.5x tREFT)

] *rk3568 ddr xxxxMHz v1.18.bin M ULJEHRA
ERIATTF JE derate Ty g

8] rk3588 ddr XxxxXMHz v1.13.bin K LPAJERRAS
ERIATT JH derate  5E

f#H rv1126 ddr XXXxXMHz v1.03.bin M LLJERRA
BRIN215 )81 (RP0.5x tREFT)

381 5 BRIADDR binfi J1Ji derate LHRE], 41T

P&

RK3528

RK3562

RK3568

RK3576

RK3588

DDRZE#Y

LPDDR4
LPDDR4X

LPDDR4
LPDDR4X

LPDDR4
LPDDR4X

LPDDR4
LPDDR4X
LPDDR5
LPDDR5X

LPDDR4
LPDDR4X
LPDDRS5
LPDDR5X

kb 38 75 1 J2 DDR binfx 4= B 5k

ff rk3528 ddr XXXXMHz v1.07.bin

B rk3528 ddr XXXXMHz 21, PCB v1.07.bin
5rk3528_ddr XXXXMHz_4BIT_PCB_v1.07.bin’
YINET TS

ERATT i derate T fiE

f#iF rk3562 ddr XXXxXMHz v1.05.bin

B rk3562 ddr XXXXMHz ultra v1.05.bin
YNE TN

BRTT JH derate D e

f#H] rk3568 ddr xXXxMHz v1.18.bin M LLJERRA
BRI derate T g

/] rk3576_ddr xxxxMHz_v1.00.bin M LAJEHRRAS
BRINIF )G derate T g

f#H rk3588 ddr xXXxMHz v1.13.bin M LPLJERRA
BRI A derate T g






2. Chapter-2 DDR 5] @ HE & F

2.1 EABIARAZ DDR | @

1. &5 [ log
1. W O log & 1E loader H[#) DDR #JUA 4L H8 1 — % /& DDR i i,
2. &% loader "1 DDR #4443 log 1) DDR %5 84741 bank S ki S TAL 58 15 H & B 1L .
W HE SR AT AE 5] DDR )8,
3. WHR R O log /& RS 1 panic log 15, 7] LAZ 223K JLIKE £ 1K panic FIHbHE 2 A —5, Wi
— S IEFEAAATRE 2 DDR A8, 0 RA—EHEH AT AL DDR @, AT a2 FEIE
i,
2. B RATIER . WHREIRFE Z DDR A8 MR LK.
3. R
1. arm gpu PFAI, EMUE S460E, WA BCRIIE A 2 DDR @, FEA - RERfIA A LI )
i,
2. %4 DDR Z84Thfe, A %N DDR A8 45 250 1) AR FL ek .
3. F&#{% DDR #R B F2 ZANZ (G0 200M), WHERE HR IR KM 2 DDR 55 EF &

2.2 5| #2 DDR HEK I EEREFH

1. HL Y 7] R
1. layout - HIZEANE, HUZIEN B B0 K, HANMAAH
2. HLU feedback [H] %A 4% %2 5k AR 3 5| 18] 1] PMU/DC-DC 3y
3. WA AT 1 R RK ) layout U &b PR 5 SR Y K AR K 28
4. LQFP H3E 18 1IE R 771 GND 75 ZHES CROIE R U5 Bekh, 75 02 REMACs A Y30 FEL YR 2 DA%
B,
2 55 E N
1 REKHFEL . RK KEB0-T- G2 AR 54F eye training (Y, AEKH7E L2 B 2404 DDR
7 setup/hold time.
2. R AR LRIEBE . Ik A I 2R R B 2 5 B0 E ) R G ) A
3. T BURANE M SRS . ANER I A S 50, (FA AR .
4. F5SHZ R LA TR, EBERR, RREESKFELILEZER %R, 238G
G E T T ) R
3. JGURL ]
1. FIRESERL, TR EE 2 — 2w A SR DRV UK R R R, R B RVERIIE .
2. —ULRRRRIZIE URL, T REATTE IR B 5 AR 55 4 1]
3. hynix 4Gb C die DDR3, 1 HSTQ4G63CFR , kernel 3.10 R HIAIDFHEITAN T A REH . (5
BET, HBbRER: REZFEN kernel REIEH S fix L1, BUMTZZERT) .

2.3 fi# 1k DDR A RE ) — B F B
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fift )t DDR jil BRI R R, R B REAR BIZENLAI UL, Al e RN R AENL,  PRAR MR
FEMLI 2 R ARHRIN 1) 2 A K& B IEm, SRl A FHE, hE, SORshE sz
HEE AT REMEAE /N 1] T

1. %45 DDR #4445 ) 1]

1. WRA "rd addr 0x... = Ox..."FIFREEIE A AR 4 ). 452 [ /AT DL A “Rockehip “F* & DDR il
B H R 2 )
2. WK 16bit error!!1*, "W FF 1= R“[J15% B DDR FEA {3 5 AR R A R 1 o IR FF 1l A2 422 1)
OREZR EL R
3. T EN"unknow device" i3t B Uk LA (52 B AR,  TEIEIRM B dram 2880, PUIS NZAS £ 545
i) 25
4. 3TN ERAE 2 1) n RERIERL, 0 768MB,1.5GB,3GB S5 7k ks A7 L6 i A ALY AT g
B SR TAE, AT LB 208 loader, Q1RSS4 (U6 7] LLBE R DDR A2 T2 2
o
5. %} T DDR loader &SI A AT, Koo @ EH R, v LAl A ddr 8 T B4 T
AR 0ot 7 25 2 1 AR T K 0 T o
2. #1F loader 1 DDR #J4f4k 43 log H ) DDR %5 54741 bank [ Bk S AIAT 5i {5 82 B IEM. Wik
{5 B AR T BE 5] 2 DDR [ .

W' N B2 —17 5 DDR W45, % 3 417 DDR 4%, 2§ 4 17 DDR K4, SEHATME R 530N RS
O E, ZU%L, bank 0, 174L, KR, BURIALSERCRLE AR . 3 7 4TCOUTITEN R 53R
[l DDR #4608 IR H, It 2 usbplug B miniloader ] ENf log. iXH1[8] Die Bus-Width
ESEBR R AN 2 Il i, {H2 LS bR i)/ 25 51 AR FENL .

DDR Version v1.06 20171026

In

FI00MHZ

DDR2

Bus width=32 col=10 Bank=8 Row=15 C5=2 Die Bus-width=16 s5ize=2048MB
mach:14

ouT

Bootl Release Time: 2017-06-12, version: 2.37

3. BEERNETIER.
M RGHEHIR BAR cpu B FKR T, {H2E vop KRS EHEE % M DDR IR IE B R fH L. BTl
FEAIURS AT DL B B2 58 R (1) DR A0 I8 DDR X B 5 RS .
1. B BoR IEW 1936, 16X DDR 2 A8 IE% ViR 1, B2 I ANREULBHAENLAT DDR 6
*o
2. R B R

= A, BATRAIEBE”, A FREZ DDR RS AR T AENL T 580 DDR Ab T AT 1]
KA, XA LUE AR . 803 7T REAZ HLE )3 550 DDR 42 il 312 88 52



-mFE,EM%ﬁéﬁﬁ,zm@@%@%%&%ﬁ%ﬁ%ﬁ%EX%ﬁ,%ﬁDmu
E#cﬂ%ﬁ%%vaumR%Eﬂuwﬁ%%ﬁﬁ%mmmﬁﬁ%%c

4. HEE 275 42 rLIR )
1. [ %€ cpu/gpu B —MRAKIAR, e arm/logic IR —GANE . A 0EE 1G] fE
& FELYE ]
2. #1% layout F & 15 HIJE_FAFLE v
3. W F RSO A TR ATTE 1)
5. HEE R TSE 5 E

1. F#{k DDR S EH &AW REGE, A5G /E R RS 5 & 1.
2. iEAEA [F S % layout £l gerber UM, B ELR TG, SHZEHTHE.
3. 38 2N R 59 IR SR EE fodt HRIT, FHGA
4. 4% RZQ MBHEE B R EA M. BRI 220ball B Ipddr3 720K RZQ /Neias b A
REME RS IEH .
6. X T+ 1 RRAIRL



XFT A RURORL,  WURHFE I IR, (5 S PR ARSI B A O T R REVRBE R RE R AE A BT A
A DL A 38 25 1 REUOREL ) AL B D5V

1. 2% pd_idle, sr idle BHZEA R .

2. 5T BB BEATURS B A EE 527 B MUK T LA 244K bypass DRAM DLL & /2 5 20U

3. — APk NG ) AR R PT LU DDR I T R H ok, B AT 2] L £ 2 DDR
M T B March & I Eg I H R AOHEZE LK
T EE R IS DDR MR T HRAUGRMEN— Ml B T H, MR T HINER pass FEAR TR F0RL 5k
HIR PR — e B



3. Chapter-3 DDR ik 58 I i % 15 BH

NOTE

1. RV1108. RK3308 “F*& DDR kLI iEfife 5 H e & AR, RV1108 i 17 WA SR "RV1108
DDR O S E SRR U B 5515 RK3308 115 7 UL A SO Y "RK 3308 DDR 0k 46 tF i A 1t B " 7515 .
H 7 &, HHRYE Linux Kernel AR N 35375 % .

2. ARSCH T IA ORI IE I R 75 2L DDR R IR S A BE SR R A

3.1 Linux 3.10 DDR Fuki 56 31F 7 F2 i3 BH

3.1.1 Linux 3.10 3 & 14 4% &

it & kernel fXRS ] menuconfig, A System Type, #E#:F]7F DDR Test 1 pm_tests.

menuconfig

System Type --->
[*] /sys/pm_tests/ support
[=] DDR Test

W menuconfig % [1 /sys/pm tests/ support &I, 15Z% (Rockchip-Developer-Guide-DDR-
CN) [¥J"DDR 404 s 45" 1" Un4] enable/disable kernel H1[) DDR A8 $HLhRE" &5, 40 7 & 13 52 3 [E 1F F1 A
] 4

3.1.2 Linux 3.10 MR 3P 1548 2
3121 BEHRE

MATTE6HT, 75 ZRHHIAE R EZNITE R

L MR RARAIEL Ceg: 32bit or 64bit)

2. AN DDR £ 7§ (eg: 512MB or 1GB or 2GB ...)

3. EAM, DDR ZLHI i m AR (eg: 456MHz or 533MHz ...)

4. AT, DDR E IR IEE (eg: 200MHz - 456MHz or 200MHz-533MHz ...)

3.1.2.2 BB 2N 5

HE\ DDR 0 25 S "linux3.10_ddr test files" H 5%, Bl push_files.bat JHIAS, R HE AL <A
[0S BT IE RN 1 803 2, BRI . AR, o Ak N1 m"F3)
PRI X — .

3.1.2.3 FE B BRI E
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WR B RN RN, T L F A @R 5. 1EERE " linux3.10_ddr test files" H 3% H 1k
SCAFEAT %

1. ZdEH 75 AAPK
Note: #iFIE N NFE =ZHFAPK, 15 HATIREL, k£ H AL gELE MR 8] 5 301817 I APK 8 & 18 IR 4% i
AT o

<adb tool> adb.exe install fishingjoyl.apk

2. push google stressapptest

TEARHE ML AR 0 449 Tlinux 64bit B linux 32bit, 7E “static_stressapptest” H 3% N iEEEX] L[
stressapptest 34T push.

Eg:

o IIAAALES (1 B £F A linux 32bit, WU REXT B[P stressapptest 32bit

<adb tool> adb.exe push stressapptest 32bit /data/stressapptest
<adb_tool> adb.exe shell chmod 0777 /data/stressapptest

o IIAAALES ) [E 454 linux 64bit, U REXT B [F) stressapptest 64bit

<adb_tool> adb.exe push stressapptest 64bit /data/stressapptest
<adb_tool> adb.exe shell chmod 0777 /data/stressapptest

3. push memtester

TERIEMAANLES A [E 444 linux 64bit BY linux 32bit, 7F “static memtester” H 3¢ FiEFEXT B F] memtester 3t
1T pushs
Eg:

o BRSO 2F N linux 32bit, 3% 5N ) memtester 32bit

<adb_tool> adb.exe push memtester 32bit /data/memtester
<adb_tool> adb.exe shell chmod 0777 /data/memtester

o UNIRHLAS FIE E A linux 64bit, JUIEREXT N ) memtester 64bit

<adb_tool> adb.exe push memtester 64bit /data/memtester
<adb_tool> adb.exe shell chmod 0777 /data/memtester

4. sync

<adb tool> adb.exe shell sync

3.1.3 Linux 3.10 A B ER T 1L

WIS <rkxxxx:/ $> cat /proc/meminfo % MemTotal 25 & 2 5 -5 MR 28 52 bR X B AT

log eg:
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<rkxxxx:/ $> cat /proc/meminfo
MemTotal: 2038904 kB

512MB #£J%T 533504kB
1GB #)%:F 1048576kB
1.5GB £)%5F 1582080kB
2GB #)%F 2097152kB
3GB Z)%F 3145728kB
4GB #9571 4194304kB

BT RGN IREHRERNRR, FANEEALME, 8T 1L,

3.1.4 Linux 3.10 & 50

1. FFaHfais N APK
2. B OHIE RN su fird

<rkxxxx:/ $> su

3. DDR A HEI B
SRR MBS DDR SLBTHI, AT
Eg:

U S 38 BT SCRFF) DDR & =801 533MHz.
<rkxxxx:/ #> echo set clk ddr 533000000 > /sys/pm tests/clk rate

4. google stressapptest #5HL, FALIA] 12 /N LA E
o AT stressapptest F£/F
stressapptest JCHEZ 1 I«

-M mbytes, F&5E HIFMRKINFES B A, BACIMB. —HIFEREEN/\ 02 —3H TR, s
A e 1GB M HE 128MB #H47 Mk, WS a2 2GB M Hii 256MB BEATMR .

-s seconds, f8EMRIZITHIIE], FALLREFD. BATHS A1 127N 240843200
Eg:

N7 A5 1GB I HHi 128MB ##£47 stressapptest, iz 1T 8] 127N (4320080), AT A2 U0 R
<rkxxxx:/ #> /data/stressapptest -s 43200 -i 4 -C 4 -W --stop _on _errors -M 128

o HRINFEHLAR

EHILER, MUV EmIER, MaENETIERIET, stressapptest 45 5 & PASS i & FAIL.
stressapptest fEFf 10 FP 24T E1— %% log, log W Rl AT RIS ). P 5e 5 2 4T ERIIRAs S, an R It
JEITFTEN "Status: PASS - please verify no corrected errors", %1513 2 W] EN "Status: FAIL - test
discovered HW problems"
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6. memtester $£AL, FEHLETTR] memtester 12 /NS LL |
e FAT memtester F&£/F
memtester J<EE S UL :

<mem>m, I&5E FIFMIRIINET AR, A MB. — R HIES AR\ 42— TR, e
HEA 1GB N HiE 128MB #E47 MR, A A E R 2GB N HiE 256MB #E4T 1R .

Eg:

WA R E 1GB M HiE 128MB #1T memtester, HATATUI T :

<rkxxxx:/ #> /data/memtester 128m

o TRIAFEHLE R

EILER, MWL EIEY, HAENEEIERIEIT, memtester /& 75 1E1EH1E1T. DDR MR 7
4 H 3% B[] memtester F2 5 34T &, MRS RO E KBS R 2 H a1, an SRR 12 /N
B PG, memtester H7EAREEIEAT, U B AR BA RIS 1%

o memtester JZ1T I FR MR A KIEER, SFFEFTEHIMT log:

Loop 10:
Stuck Address : ok
Random Value : ok
Compare XOR : ok
Compare SUB : ok
Compare MUL : ok
Compare DIV : ok
Compare OR : ok
Compare AND : ok
Sequential Increment: ok
Solid Bits : ok
Block Sequential : ok
Checkerboard : ok
Bit Spread : ok
Bit Flip : ok
Walking Ones : ok
Walking Zeroes : ok

o memtester BT WA LI R, 2 EHIFIENAIFRE, BEEATEIAT log:

FAILURE: Oxffffffff != Oxffffbfff at offset 0x03b7d9%e4.
EXIT FAIL OTHERTEST

3.1.5 Linux 3.10 25 35 3%

U ERALES A SO S, B R LAY, IS S A A & = TCVEHEAT -

L JFR ik N APK
2. th OIS EHIA su i

<rkxxxx:/ $> su
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3. J5 64T memtester
memtester J<EE S UL :

<mem>m, 1858 UMK N AR, BACAMB. —RHE QA RN\ 52— AT, WS
FESE 1GB W HE 128MB BT, 4R S A 2 2GB U HE 256MB #EAT k.

Eg:

R B A B 1GB N H1E 128MB #H17 memtester, FATAT AU :
<rkxxxx:/ #> /data/memtester 128m > /data/memtester log.txt &

4. PUT A A5
ARG IAHL &% 37 ) DDR A TG AT B E .
Eg:

A0 R BUHLES SCRF ) DDR M JE FDy 200MHz % 533MHz.
<rkxxxx:/ #> echo 'a:200M-533M-1000000T' > proc/driver/ddr ts

Note: 22T MNRIL AR, o T om i 20,  ALAS AT e 2 B Hy i 98 AN a2 58 T D P S50 ) o e TR R S5 B
%, BIEFRR.
5. WAFEHLAAR, FEHLIR] 12 /N DAL

o AL AR IERIET, VAT IER
o HHINTHFEFIBITREBIER, M log & BIEIEF $THI
o A\ memtester & 75 I 18 4T

TEH LI <rkxxxx:/ #> ps | grep memtester , #& memtester JFFFE & HAE4E o

Eg:

<rkxxxx:/ #> ps | grep memtester
root 14309 1730 74332 68156 0 5e980bf564 R /data/memtester

3.1.6 Linux 3.10 reboot ¥ 11,
TR H2S Calculator, Hi\ "83991906=", riii"RebootTest", ML A] 12 /N LA E
3.2 Linux 4.xx DDR 5ih: 36 1F i £ 1 BH

3.2.1 Linux 4.xx & [& 4 4% 7

fiise DDR &S fe, FTAFMNAHLES X RIFAR 2 DTS SCfF, #R3) dfi 71 dme 1550, FLE status = "okay"
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&dfi |

status = "okay";
}i
&dme  {

status = "okay";

ST ] g PR HE R B B, PRI S % (Rockcehip-Developer-Guide-DDR-CN) " 4]
enable/disable kernel T (1) DDR 28 i) e " &4,

3.2.2 Linux 4.xx MR 538 &

3.2.2.1 BEE M4

MATTE6RT, 75 ZRHmHIKE R R EZN I T E R

1. PR A E RANALEL (32bit or 64bit)
2. M HL2s DDR S5 (512MB or 1GB or 2GB ...)
3. EAM, DDR ZLHF % =A% (456MHz or 533MHz ...)

3.2.2.2 BE B ENR KR E

1. #E\ DDR R B YR S A " linux4.xx_ddr test files" H 3%, Xii push_files.bat JHIA T4, RIERIA
PRI ER R RE BT IR 1 B0 2, B3Il B4 2.

Note: BATHIAJG, FEIELITEIN log K A2 B REIAAT BOEH AT, Bl SAHREEE.

2. BahiE@ e, wl LABkaL i i Fah s @ A X

3223 FEhE 2N IR E

W E S NI R, AT DS T Eh R ok e . T 4% linux4.xx_ddr_test_files" H 3¢ Bl
ST R

1. Z & 75 AAPK
Note: filifiik N A =T7 APK, 5 EAT7IREL, Wik f oAb sE A2 R 18] B 318 1T i APK Bl 16 SR % i
WA, KIZIT Android REGHI W & B BT LD IR .

<adb_tool> adb.exe install fishingjoyl.apk

2. push google stressapptest

T AR ML 28 1 [ 44 linux 64bit BY linux 32bit, 7E “static_stressapptest” H 3¢ FEFEXT N A
stressapptest 1#£4T push.

Eg:

o GOIAALES 0 [E A linux 32bit, MIEFEXT N [ stressapptest_32bit
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<adb_ tool> adb.exe push stressapptest 32bit /data/stressapptest
<adb_tool> adb.exe shell chmod 0777 /data/stressapptest

o GIIAAALES B 4FA linux 64bit, WIIEFEXT M [ stressapptest_64bit

<adb tool> adb.exe push stressapptest 64bit /data/stressapptest
<adb_tool> adb.exe shell chmod 0777 /data/stressapptest

3. push memtester
TE R IEMAMLES B [E 444 linux 64bit BY linux 32bit, 7F “static memtester” H 3¢ N iEFEXT M A memtester
4T push.
Eg:
o WML AIE LF R linux 32bit, 3% 4] N ) memtester 32bit

<adb_tool> adb.exe push memtester 32bit /data/memtester
<adb_tool> adb.exe shell chmod 0777 /data/memtester

o ATIAHLAS I E Y linux 64bit, PN ) memtester_64bit

<adb_tool> adb.exe push memtester 64bit /data/memtester
<adb_tool> adb.exe shell chmod 0777 /data/memtester

4. push ddr_freq_scan.sh A

<adb_tool> adb.exe push ddr freq scan.sh /data/ddr freq scan.sh
<adb tool> adb.exe shell chmod 0777 /data/ddr freqg scan.sh

5. sync

<adb_ tool> adb.exe shell sync

322438 UM OB BRI E

I RNAHLER K ADB ok %, wLAEE U SRR A2 75 22 25098 DRI, 285l &5 1
FE A B

1R LAE

FHLE s ¥hn wake lock B IEMLESH#EN — 2 f5Hl echo 1 > /sys/power/wake lock , BT %
B Setting->Dsiplay->Sleep->Never sleep 1L &% (R FFMERR &

U N, $"linux4.xx_ddr test files" , “static memtester” 1 “static_stressapptest” H %% Il
B U

WA A 0 & R su v

<rk3399:/ $> su

o U RNMNERM, # "linux4.xx_ddr test files", “static memtester” Fll “static_stressapptest” H &%
WBIPLES /data H3o U B IEH 2 INEE/mnt/media_rw/*** H 3R Coexs S U MR 4
BAME, EH tab BN .
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Eg:

U R UAL 43T 25 /mnt/media_rw/B4FE-5315, $UATa A0
<rk3399:/ #> cp -rf /mnt/media rw/B4FE-5315/linux4.xx ddr test files /data/
<rk3399:/ #> cp -rf /mnt/media rw/B4FE-5315/static memtester /data/
<rk3399:/ #> cp -rf /mnt/media rw/B4FE-5315/static stressapptest /data/
2. Bz NI
o WIANL AR EAE 9 linux 32bit, WX test_files_install _32bit.sh A
<rk3399:/ #> chmod 0777

/data/linux4.xx ddr test files/test files_ install 32bit.sh
<rk3399:/ #> /data/linux4.xx ddr test files/test files install 32bit.sh

o UNMHAHL AR [E £ linux 64bit, &N test_files_install 64bit.sh 1A

<rk3399:/ #> chmod 0777
/data/linux4.xx ddr test files/test files install 64bit.sh
<rk3399:/ #> /data/linux4.xx ddr test files/test files install 64bit.sh

LB FTEN ) log ko & R M B IEH AT . BaiiE@Ioms, v LIk T i i 344 gl i Fh
BEmiX—Hh )

3. TR I
WU E S AN R, AT DL T 3R ok e

o WIIAMLAS A [ 2 linux 32bit, 3% L% R IR BT 7 SO

<rk3399:/ #> cp /data/static_stressapptest/stressapptest 32bit

/data/stressapptest

<rk3399:/ #> cp /data/static_memtester/memtester 32bit /data/memtester

<rk3399:/ #> cp /data/linux4.xx ddr test files/ddr freq scan.sh
/data/ddr_ freqg scan.sh

o GPUEALES R R4 linux 64bit, JUIEE DU R AT 75 SO

<rk3399:/ #> cp /data/static_stressapptest/stressapptest 64bit
/data/stressapptest

<rk3399:/ #> cp /data/static memtester/memtester 64bit /data/memtester
<rk3399:/ #> cp /data/linux4.xx ddr test files/ddr freq scan.sh
/data/ddr freq scan.sh

o FHEOCIFRUR

<rk3399:/ #> chmod 777 /data/memtester /data/stressapptest
/data/ddr freq scan.sh
o ZEAffIL N APK

Note: i NS =J7APK, 1§ EATIREL, a3 Ab g A2 I U 1R] B 353247 I APK B0 6 A H6 K
M. ARIZAT Android R EEHI B BRI A IR



<rk3399:/ #> pm install /data/fishingjoyl.apk
e sync

<rk3399:/ #> sync

3.2.3 Linux 4.xx #A TR K &

e

Bt <rkxxxx:/ #> cat /proc/meminfo B4 MemTotal Wi/~ &&=
Y

log eg:

rkxxxx:/ # cat /proc/meminfo
MemTotal: 2038904 kB

512MB #J%T 533504kB
1GB #1%T 1048576kB
1.5GB £%T 1582080kB
2GB #1%F 2097152kB
3GB £1% T 3145728kB

4GB Z1%:T 4194304kB

BT RGENAFTRERERNRE, FANEEALRE, BT,

3.2.4 Linux 4.xx E M HL

L JFEfli il N APK (RIZ4T Android F 4 1B 1 Bkid b AP 38
2. N su T

<rkxxxx:/ $> su

3. MNP PR
MRHEIAHLET DDR ZEHL ) fi i AR AT B
Eg:

o IR 928MHz
<rkxxxx:/ #> /data/ddr_ freq scan.sh 933000000
o WIARZH 800MHz
<rkxxxx:/ #> /data/ddr freqg scan.sh 800000000

o R ZH 600MHz

&5 514 DDR |

=

&

=
H
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<rkxxxx:/ #> /data/ddr freqg scan.sh 600000000

4. 183 log HAINZIE A IEH
log eg:
130 | rkxxxx:/ # /data/ddr freq scan.sh 800000000

already change to 800000000 done.

change frequency to available max frequency done.

5. google stressapptest 54, FEHLIS[A] 12 /N BL_L
o T stressapptest F2fF
stressapptest B S B 10 I«

-M mbytes, F5&5E HIF MR N AEE AN, BAIMB. —HE BA R\ 02 —3HTIhR, s
2R &A= 1GB W HE 128MB #H47T M, R A F 2 2GB M HF 256MB #1713

-s seconds, faEMKIBITHITE], PAALREFRY. BT A 127N 240843200
Eg:

WA 2558 1GB U HiE 128MB 4T stressapptest, 1ZATH [E1 12/ (4320080), HATHS IR :
<rkxxxx:/ #> /data/stressapptest -s 43200 -i 4 -C 4 -W --stop_on_errors -M 128

o TRIAFENLLS

PEHLAEN, NSRS IEY, MAIANEMRIERIZIT, stressapptest 45 /& PASS it 42 FAIL.
stressapptest FEf 10 #22FTE1— %% log, log milliFel ARt (8] o WA TE G 24 TERINASE B, w5
JEITFTEN Status: PASS - please verify no corrected errors, 1% W $T Ell Status: FAIL - test discovered
HW problems.

6. memtester AL, FEHLASA] 12 /M LA _E
o FAT memtester £/ F
memtester J<HH S H 1 B -

<mem>m, 55E  HIFMRII NS RN, BACAMB. — K HiE M AR\ 2 —HA7 06K, s
A e 1GB M HE 128MB #H47 Mk, WS aF 22 2GB M il 256MB #EATMR .

Eg:

WAF 255 1GB M 128MB #1T memtester, $ATATSUIT:
<rkxxxx:/ #> /data/memtester 128m

o HHINFEHLAR

PEHLESR, BN 2 B IEH, A N BIEHIZIT, memtester 52 {7 7EIE# 1217, DDR B
7 H 3 B memtester FEFP AT BN, MR UERA KB R B aE 6, R LRI 12 /)
WA LSS, memtester {37E4kSEAT, Ui I INAIERE A R DUEE 1% o

o memtester I {TITFE U RE A KIMET R, SFFLITEHATF log:

Loop 10:
Stuck Address : ok



Random Value : ok

Compare XOR : ok
Compare SUB : ok
Compare MUL : ok
Compare DIV : ok
Compare OR : ok
Compare AND : ok
Sequential Increment: ok
Solid Bits : ok
Block Sequential : ok
Checkerboard : ok
Bit Spread : ok
Bit Flip : ok
Walking Ones : ok
Walking Zeroes : ok

o memtester I/ TIT R A RKIHER, SHIEIENIFBE, BHEITEVW T log:

FAILURE: Oxffffffff != Oxffffbfff at offset 0x03b7d9%e4.
EXIT FAIL OTHERTEST

3.2.5 Linux 4.xx 2850 ML

L JFiafifais N APK (RiZ4T Android F 4B & 1 Bkid b A2 3
2. N su T

<rkxxxx:/$> su

3. Ja 64T memtester
memtester F<HEZH1 IH «

<mem>m, 55E HIFMRII NS RN, BACAMB. — % HiE M A RN\ 2 —HEA7 6K, s
ZY e 1GB i 128MB #47 Mk, R A 25 52 2GB M HiE 256MB #1713 .

Eg:

(£

IR MAEE 1GB M HiE 128MB #4T memtester, HATHLUI T :

<rkxxxx:/ #> /data/memtester 128m > /data/memtester log.txt &

4. AT T A

<rkxxxx:/ #> /data/ddr freqg_ scan.sh

Note: ZZRMNRIE R, T2 o A5, ALAS AT RE 2 H B Hh 7 98 AN A2 58 T DX i 50 ) o e PR O 5 B
%, BIEHHSR.

5. WRAFENLER, FEALI ] 12 /RFELE

o BN fIAE N BB IEFEIT, VLT IEY
e Ffii\ memtester & 75 1F 5 184T

TEH LI <rkxxxx:/ #> ps | grep memtester , #& memtester 72 & BAFAE o
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Eg:

<rkxxxx:/ #> ps | grep memtester

root 14309 1730 74332 68156 0 5e980bf564 R /data/memtester
o HNEMHAIZAT R IEFIELT, AW log & M 7EIEH T E
log eg:
DDR freqg will change to 600000000 8786
already change to 600000000 done
DDR freq will change to 800000000 8787
already change to 800000000 done

DDR freqg will change to 200000000 8788
already change to 200000000 done

3.2.6 Linux 4.xx reboot £l

3.2.6.1 Android £ %4 T iBit i+ E 2% 77 5 reboot ¥ Hl

== NP7 LA reboot S FEHL A HEAARAR,  SZMAIC, %LLT&E setting->security->set screen lock->None,
LA — LBk B pF ST, BN S . [FIB @ % E Setting->Dsiplay->Sleep->Never sleep 1E#]L
SRR MRS . =

T 11828 Calculator, #i\ "83991906=", i di"RebootTest", FEHLATIE] 12 /NFLL E.

3.2.6.2 3E Android & i {# F rockchip_test.sh il A< 3 1T reboot ¥4l

1. Hi\ su i d>
[root@RV1126 RV1109:/]14# su

2. 1817 /rockchip_test/rockchip_test.sh, 1EF% auto reboot test X B [1) £ 7

[root@RV1126 RV1109:/]1# /rockchip test/rockchip test.sh
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[root@RV1126_RV1109:/1# /rockchip_test/rockchip_test.sh
khkkhkhkkhhkhhhkhhkhkhhhkhhhhhkhhhhkhhhhhkhhhhkhkhhkhhkhhhhhkhkhhkhkhkk
*k*k *k*k
*k ok Fkkkkhkhkhkdokkok ok dok ok *k ok
k% *ROCKCHIPS TEST TOOLS#* *dk Kk
kk*k * * kkk
*k*k khkkkkkhkhkkhkhkhkkhkhkkk *k*k
*k ok *k ok
T T T T T T T T T T
khkkhkhkkhhkhhhkhhkhkhhhkhhhhhkhhhhkhhhhhkhhhhkhkhhkhhkhhhhhkhkhhkhkhkk
ddr test : 1 (memtester & stressapptest)
cpufreq test: 2 (cpufreq stresstest)

flash stress test: 3
bluetooth test: 4 (bluetooth on&off test)
audio test: 5

recovery test: 6
suspend_resume test: 7
wifi test: 8
ethernet test: 9
auto reboot test: 10
ddr freq scaling test 11
npu stress test 12
camera test 13 (use rkisp_demo)

video test 14 (use gstreamer-wayland and app_demo)

gpu test 15 (use glmark2)

chromium test 16 (chromium with video hardware acceleration)
khkkkkhkkhhkkhkkhhkhkhhkhhhhhhhkhhhhhkhhkhkhkhkhhkhhkhhkkhkhkhhkhkkhhkkkk

please input your test moudle:

10

(default wipe all)
(suspend & resume)

3.HHL 12 N BAE, BN R TIER . AT LS LT 6@ 55 ] reboot test

[root@RV1126 RV1109:/]# echo off > /data/cfg/rockchip test/reboot cnt

3.2.7 Linux 4.xx sleep ¥ #1
RK3399 fi | LPDDR4 Itf, 047X WA HAth DDR 2828 Jz HoAth~F & 52 optional.
3.2.7.1 Android R4 T@T THEEIF S sleep FE

PR i53EH: ADB ) USB £k, JFJE 11528 Calculator, i\ "83991906=", s ifi"SleepTest", FZHLI[E] 12 /N
PLE.

3.2.7.2 3E Android & 4i ¥ Fi§ rockchip_test.sh il A< i 17 sleep ¥ ¥l

1. #i\ su
[root@RV1126 RV1109:/1# su

2. 81T /rockchip_test/rockchip test.sh, 1%£F¥ suspend resume test XJ B %07, FFi%#% auto suspend
(resume by rtc) X HEHIHL

[root@RV1126 RV1109:/]4# /rockchip test/rockchip test.sh


af://n1801
af://n1803
af://n1805

[root@RV1126_RV1109:/]# /rockchip_test/rockchip_test.sh
khkkkkhkkkhkkhkhhkhkkhhkhkkkkhkhkkhkkhkkhkkhkkhhkkhkkhkkkkk
k% *k%k
k% kkhkkkkkkkkkkkkhkkkhkkkk k%
* kK *ROCKCHIPS TEST TOOLS* *k K
kk%k * * *k%k
*k%k kkhkkkkkkkkkkkdkhiikkdk *k%k
*k%k k%
khkkkkhkkkhkkhkhhkhkkhhkhkkkkhkhkkhkkhkkhkkhkkhhkkhkkhkkkkk
kkkkkkhkhkkhkkhkhhhhkhhhkhkkkhkhkkhkkhhkhkkkkhhkhkkhkkkkk
ddr test : (memtester & stressapptest)
cpufreq test: (cpufreq stresstest)

flash stress test:

bluetooth test: (bluetooth on&off test)

audio test:

recovery test: (default wipe all)
suspend_resume test: (suspend & resume)

wifi test:

ethernet test:

auto reboot test: 10

ddr freq scaling test 11

npu stress test 12

camera test 13 (use rkisp_demo)

video test 14 (use gstreamer-wayland and app_demo)
gpu test 15 (use glmark2)

chromium test 16 (chromium with video hardware acceleration)
khkkhhhkhkhdhhhhhhhddhhhhdhddhhhhdhddhhhdhdhddhhhhdhddrhid
please input your test moudle:

7

khkkkkhkkkhkkhkhkhkkkhkkhkkhkkkhkkkkkkkkhk

auto suspend: 1

suspend (resume by key): 2

auto suspend (resume by rtc): 3
khkkhhhkhkhkhhkkhhhhdhhdhdhhhhdhhdhhhdhdhhdhhkhdd

3

3P 12 /N RL R, BN R R TR IR

3.3 RV1108 DDR 55Uk 46 iF I A% 1 B

3.3.1 RV1108 JUiR [ 1 4% %

$I7F DDR Test Fl pm_tests AL & . ACE kernel fAAY 1) menuconfig, 3t A System Type, %EF:F]FF DDR Test
F pm_testso

menuconfig

System Type --->
[*] /sys/pm_tests/ support
L] DDR Test

WIAR menuconfig H¥%& A [1 /sys/pm_tests/ support I, 1HZ% (Rockchip-Developer-Guide-DDR-

CN) [¥J"DDR 4] 72 45" F1"%1{] enable/disable kernel H7[1) DDR ARSI RE" 5515, 433 & 136 2 A0 ] 42 A A
AT A

3.3.2 RV1108 MR IF &
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#"rv1108_ddr test files" H 3% T A stressapptest 1 memtester 32bit # 2] SD RAR Hx%, ER3EEIMRK
I

333RVIIS HAINBER T IEMH

Bt <rv1108:/ #> cat /proc/meminfo Bt & MemTotal Wi/~ A& AH 5MANL2 DDR &2 =41
Fo

log eg:

<rv1108:/ #> cat /proc/meminfo
MemTotal: 133376 kB

64MB 25T 66688kB

128MB £J% - 133376kB
256MB 2% 266752kB
512MB £145F 533504kB

HTRENFARERZERRER, SRR ERAYSME, JBTIER.

3.3.4 RV1108 & $ il ik

1. DDR ESEIHE HLAA
TR A ) DDR f iR, HT%E.
Eg:

I R 25 ZL R DDR f¢ #8554 800MHz.
<rv1108:/ #> echo set clk ddr 800000000 > /sys/pm tests/clk rate

2. google stressapptest #5411, FEALETE] 12 /N LA E

R B R BT 128MB N H1E 16MB HE1T stressapptest, — B BB /N2 —

<rv1108:/ #> /mnt/sdcard/stressapptest -s 500 -i 1 -C 1 -W --stop _on errors -M
16

3. WAFEHLAE R

BENLEER, BANIZS R IEY, stressapptest 45 S & PASS i j& FAIL. stressapptest BEFF 10 #2FTEI—2%
log, log &~ BT H) . MR TE A G T EPIRS R, i R EiEE T ED Status: PASS, WM
JWFTEN Status: FAIL .

4. memtester #2481, FEHLITE] 12 LA E

ISR A EE 128MB W HITE 16MB #EAT memtester, — 2 A BT\ 52—
<rv1108:/ #> /mnt/sdcard/memtester 32bit 16m

5. BN R


af://n1825
af://n1834

%m%ﬁ FIANLES 2T IES , memtester /& 75 IEH 1817 "DDR M B P54 H 5% B memtester 72 /7
T e, MRS R RE R RS BRI, R ERSIR 12H+/5, memtester {/57E 445212
17, BB R R A 1%

o memtester I /TR RE A KIME R, SFFEITEHATF log:

Loop 10:
Stuck Address : ok
Random Value : ok
Compare XOR : ok
Compare SUB : ok
Compare MUL : ok
Compare DIV : ok
Compare OR : ok
Compare AND : ok
Sequential Increment: ok
Solid Bits : ok
Block Sequential : ok
Checkerboard : ok
Bit Spread : ok
Bit Flip : ok
Walking Ones : ok
Walking Zeroes : ok

o memtester IE /TR RA KIER, = HIEIENIFRE, BHEFTENW T log:

FAILURE: Oxffffffff != Oxffffbfff at offset 0x03b7d9%e4.
EXIT FAIL OTHERTEST

3.3.5 RV1108 25 5 J ik

GRS BT T O A, EE LS, B E SR A & S TeiE T .
1. J§ 84T memtester

R AV Pl

D>‘}
Gl

R R AT 128MB N #HiE 16MB #:1T memtester, — & B2

<rv1108:/ #> /mnt/sdcard/memtester 32bit 16m > /data/memtester log.txt &

2. PUAT A A5
ARV 400MHz 2T 45 223 (1) DDR f i 2 (A BEAT
Eg:

T AR 2S DDR ) 5 = 456 A 800MHz:

<rv1108:/ #> echo 'a:400M-800M-1000000T' > proc/driver/ddr ts

3. HRIANFENLER, FEHLIS ) 12 /L

o HHANLERRTIE
o HHANZAFEFIBIT A IER, A log & BLEIEHFFTED
e i\ memtester & \E HIBAT


af://n1868

%E53[]ﬁﬁ}\<rkxxxx:/ #> ps | grep memtester, %ilnenﬁeﬁerﬁiﬂ%ﬁ%%§¥?on

Eg:

<rkxxxx:/ #> ps | grep memtester

root 14309 1730 74332 68156 0 5e980bf564 R /data/memtester
3.3.6 RV1108 reboot ¥l

Al A 1108 H i reboot TJHE, menu -> debug -> reboot test.

3.4 RK3308 DDR FUkL 56 iiF it F2 1 B
3.41 RK3308 i E R E R T IEH

J#it <rk3308:/ #> cat /proc/meminfo B4 MemTotal Wi~ A &2 E SRS DDR S&5 =AM

Ve

o

log eg:
<rk3308:/ #> cat /proc/meminfo
MemTotal: 246832 kB
MemFree: 201800 kB

64MB 215 T~ 66688kB

128MB £)%5T 133376kB

256MB Z)%5T 266752kB

512MB #)%5T 533504kB

HT RGN EHERNER, A30ARGSmME, BT E.
3.4.2 RK3308 LR

T 3308 HuT A HFAThAE, ddr #R i loader WIAAAL IR B B IR, 3G H A ddr FiE
7. DDR ki iai5 4 & R 1 e E, B DDR31%{# H 800MHz [ loader, DDR2FILPDDR2i% % F
533MHz ] loader.

1. memtester #4541, FEHLATE] 12 /N DL L
B ERAMR S & AR

<rk3308:/ #> 1ls usr/bin/memtester

usr/bin/memtester

o WRE M, memtester MR T:  (WRLEESZ 128MB N H1E 16MB #47
memtester, —BEMFERNTZ—. )

<rk3308:/ #> memtester lé6m > /data/memtester log.txt &


af://n1895
af://n1897
af://n1898
af://n1907

o WERBEA MRS, TITE R BE SO — R K A Y memtester 32bit.32bit (B memtester_64bit.64bit)
SCHEIEIT adb push # data 437 [X:  (memtester 32bit.32bit i&H T 32 /. 245, memtester 64bit.64bit
EH T 64 AL RS0

2R G A

adb push \*XfHA*\mentester 32bit.32bit data/memtester

64 L RG4S

adb push \*XfFiffE*\memtester 64bit.64bit data/memtester

¥ memtester_32bit.32bit SCAEUBUIR Ky o] $447

<rk3308:/ #> chmod 777 /data/memtester

memtester MRS UWT (WHBF R 128MB N HiE 16MB 1T memtester, — K& LB BN\
“):

<rk3308:/ #> /data/memtester lé6m > /data/memtester log.txt &

2. HNFENLES

o ENLER, BN T IER.
o Wi\ memtester FTEI R FIEH: (EE, memtester =R &=== LR, FEEETAITEHZ
5IERD

IERAATED:

Loop 1:
Stuck Address : ok
Random Value : ok
Compare XOR : ok
Compare SUB : ok
Compare MUL : ok
Compare DIV : ok
Compare OR : ok
Compare AND : ok
Sequential Increment: ok
Solid Bits : ok
Block Sequential : ok
Checkerboard : ok
Bit Spread : ok
Bit Flip : ok
Walking Ones : ok
Walking Zeroes : ok
8-bit Writes : ok
16-bit Writes : ok

AT ED

Loop 92:

Stuck Address : ok



Random Value : FAILURE: 0x37fe0f4190f6b999 != 0x37fe0f4196f6b999 at
offset 0x0027a958.

FAILURE: 0x2823d0d6f62a4b01 != 0x2823d0d6£f02a4b01 at offset 0x0027a958.

Compare XOR : FATLURE: 0x4c4f418e764340e8 != 0x4c4f418e704340e8 at
offset 0x0027a958.

Compare SUB : FAILURE: 0x2856fb8ee22bd230 !'= Oxfeb5ee503ee2bd230 at
offset 0x0027a958.

Compare MUL : FAILURE: 0x00000000 != 0x00000001 at offset 0x0027a958.

Compare DIV : FAILURE: Oxefb2eceaffbf9604 != Oxefb2eceaffbf9605 at
offset 0x0027a958.

Compare OR : FATILURE: 0Oxcbb2a0e8cfbb8200 != Oxcbb2ale8cfbb8201 at
offset 0x0027a958.

Compare AND : Sequential Increment: ok

Solid Bits : ok

Block Sequential : ok

Checkerboard : ok

Bit Spread : ok

Bit Flip : ok

Walking Ones : ok

Walking Zeroes : ok

8-bit Writes : ok

16-bit Writes : ok

3. google stressapptest #54L, FEHLIT ] 12 /NS RL |
ER 3PN Al PRty e

<rk3308:/ #> 1ls usr/bin/stressapptest

usr/bin/stressapptest

o WEAMB A, stressapptest Wik AT AW F: (WIS ELE 256MB I i 32MB i#47
stressapptest, — M EMARMN NS —. BRI EH-s FHSHEG, B . W NN
24 /NI 4D

<rk3308:/ #> stressapptest -s 86400 -i 4 -C 4 -W --stop on errors -M 32

o WEREA M, MIEWEBE A — [ R AT 1 stressapptest 32bit (BY stressapptest 64bit) {4
1t adb push # data 43X (stressapptest_32bit i& T~ 32 i 54t, stressapptest_64bit i&i H T 64 il &
) .

32 R R G2

adb push \*3f}E§fE*\stressapptest 32bit data/stressapptest
64 AL RGi i 4

adb push \*Xf}#f*\stressapptest 64bit data/stressapptest
Ft stressapptest 32bit SCAFAZ OB PR 9 AT AT :

<rk3308:/ #> chmod 777 /data/stressapptest

stressapptest MR A 201~ (AnS a5 52 256MB M| H1i 32MB AT stressapptest, — M2 M2 1) /\ 5>
o MR E H-s TR SEHEH], PR WAL 24 ML) -



<rk3308:/ #> /data/stressapptest -s 86400 -i 4 -C 4 -W --stop on errors -M 32

4. WA FEHLEE R

o PEHLASH, WANLARTEIER.

o stressapptest 45 S J& PASS if /& FAIL. stressapptest FEFE 10 #024TE1—24% log, log &7~ MR 7 43 B
(B RIS B 24T B EE R, an RIS FTED Status: PASS, QiR 4T BN Status:
FAIL.

3.4.3 RK3308 A/ 1 i ) 3,

PRHRMeFE 75 B kernel i i [ ZIMeBEIhfE . FTIF rk3308.dtsi S0/, R BIARARMLEE Y 25 rockchip_suspend, o7
g RKPM_TIMEOUT WAKEUP EN, {#fE H 5.

rockchip suspend: rockchip-suspend {
rockchip,wakeup-config = <
(0
| RKPM GPIO0 WAKEUP EN
| RKPM TIMEOUT WAKEUP EN

)

}i
G PEAFREIAEIS, HRUUEA 3308 U UOMIA O PRBRI I o 25 6 ZE 0 AU S P 75 45 2

<rk3308:/ #> 1ls rockchip test/rockchip test.sh
rockchip test/rockchip test.sh

o HAMBSCH, MAKIR B SIS W

<rk3308:/ #> /rockchip test/rockchip test.sh

please input your test moudle: //HJtHiANs<enter>, FHiiNl<enter>
8
1

o HHAMICAE, TR 4T B fr & BEAT IRARMe B2 1K, A &2 h
<rk3308:/ #> while true; do echo mem > /sys/power/state; sleep 5; done
PEHLITIE] 12ht, BRUNLES IR .

3.4.4 RK3308 reboot £ 1.

AT 3308 WA BAIAHT reboot Ml & . F 58 EHNINASC AT 2 B AF1E

<rk3308:/ #> 1ls rockchip test/rockchip test.sh
rockchip test/rockchip test.sh


af://n1969
af://n1983

o HAEMRSA, reboot Wik AU

<rk3308:/ #> /rockchip test/rockchip test.sh

please input your test moudle: //HO#iAN13<enter>
13

o ETMAASCAE, MIEF Bt ST [F] R AT ) auto_reboot_test.sh SCAFiEIL adb push % data 43+ [X :
adb push \*XfF#fE*\auto reboot test.sh data/.
¥4 auto_reboot_test.sh XAFAE AR Ay AT 44T -
<rk3308:/ #> chmod 777 /data/auto_reboot_test.sh
reboot WA AT 21T :
<rk3308:/ #> /data/auto_reboot test.sh

PEHLIF ] 12h+, FHIAPLER 2 IEH



4. Chapter-4 Rockchip DDR DQ R T B $555

4.1 —ZEHR B I FREX

411 XFEHFE

RK3528. RK3562. RK3566. RK3568. RK3588. RK3576

4.1.2 R FE

o Loaderfi Z# Frkbin/bin/rkxx H 3% (5% #Mddrbin[A] H3%) T ifeyescan/a 4 fddrbin (41
rkbin/bin/rk35/rk3568 ddr 1560MHz eyescan v1.16.bin) HATHMIEH¥Loaderfff .
Loaderft) & B 75 ILSCRY . Rockchip-Developer-Guide-DDR-CN.pdf.

o N EHARST AR K ddrbin, B rkbin/tools/ddrbin_ tool B ddrbinBiF, & A Loader{d
F. ddrbin_toolfI1# F 5L L rkbin/tools/ddrbin tool user guide.txt o

o Amaskrom’RZS, I NELHA T #loaderBIM 1. RSl Ot . loaderd=## 56 DDR
2DIREE = HBME T, Frilaiinm N ERM.

| EEEFTETE w0 - X

THAER FEEE SEi .
" #loader

FET IR TE E MRS 1T, Bl

4 SR AT

fWaTat et et ere] T " Tl eaanlal 'rEl\l:\r 1

=
3 |- 000004000 Ubaot E: \work\G—IE\rkSSGZ\Image—rkS. ..

4 | 0x00005000 Misc E:worki6—T B k3562 \Inage—vks. . .

5 | [ 000004000 Dibo E:workhG6—T B\ k3862 \ Inage—k3. . .

3] I (0x0000C000 vbmeta E:workiG—T B \rk3B62 \Inage—k3. . .

T |C 000005800 Boot E: workye— T B Ark35624Inage k. .. 5. EE @ 2|:|:|: m $ Clo g
5 | 0x00020800 Recovery | E:workiG—T B Wwk3562\Inage—~k3

g | 0x00108C00 | baseparameter| E:work\G—T B \rk3562 \Inage—k3. . .

w | [

o

0x001D9400 Super E:worki6—T B \wka3562\ Inage—vka. . .

3. T
o

T o LEHRE me
Csgnlizteils 2 AR Fi )\maskromiﬁ%

TR ZloaderiREE MR B RS I, BTN E2DIR B E 1210, o5 R IEA ST & D
Ho FHLEEIERIARS, 7 E# Amaskromi®% 525 Hifloaderk &

4.1.2.1 B H & Rabr

o B step AN AENR Ellogi AR H TR, H A7 AfEN0.001ps. B4 T K58 —47Unit:  1913fs, I
4 step H1.913ps.

e margin: rx:22-8,tx:26-32, {{3Kread 7 FIsetup/hold time % /b 75 E22step/8stepffimargin. write /7 7]
setup/hold time %/ 75 H26step/32stepfimargin, Z%1E TR HEHHR M pstie BN AR B _F i step B
L. 4 E A A A rx dqOHR B L 3% H setup time 22step,hold time 8step Pl H K ) /I rxfE 5 75 B
ESLORFRIT AR SR . M [33 ~ -1 ~-35] 40 1% vref T setup time 33step, hold timefi35step. %
B Hrx e/ 5 BE22step/8step R EAH L, setup timeZAMEFT33-22=11stepsR =, hold timeFNFMEA 35-
8=27step R & .


af://n2000
af://n2002
af://n2003
af://n2005
af://n2017

|Unit: 1913 £f=

|margin: rx:22-8,tx:26-32

|acan ch[0]:

|esl result:

|revref:16.6%-268.5%-36.1%

|rx dg0, max eye vref:2B.2%[€B]:

| wref 37.0%:
vref 35.9%:

~ =1 ~ -21(39)]
~ 0 ~ -23(45)]

vref 34.8%: ~ 0 ~ =24(47)]
vref 33.7%: ~ 0 ~ -26(52)]
vref 32.6%: ~ 0 ~ =-2B(57)]
vref 31.5%: ~ 0 ~ =29(59)]
vref 30.4%: ~ 0 ~ -30(86l)]

+vref 29.3%:
* yref 28.2%:
vref 27.1%:

|
|
|
|
|
|
| ~ 0 ~ =32(64)]
|

|

|  wref 26.0%:

|

|

|

|

|

|

|

|

~ =1 ~ -35(68)]
~ =3 ~ -36(66)]
~ =3 ~ =35(e3)]

vref 24.9%: -~ -4 ~ -34(59)]
vref 23 . B%: —————— TS 222 8 1 R R R R R R EEEEEE L L L P, [24 ~ -4 ~ -33(57)]
vref 22.7%: ________________ EE R R R R ERR R R R R R R R R IR [22 -~ _5 -~ _32{54}]
vref 21.6%:————————— dokk ok k ok hkkkkk kA kk Rk kN ___ [19 ~ -5 ~ -30(49)]
vref 20.5%:1———————————— R T L T L L S — [17 ~ -6 ~ —-30(47}]
T U T [ S —————— »2a ng.pointe. [15 ~ -7 ~ -29(44)]
A LT | T —— L . (10 ~ -7 ~ -24(34)]
I L T P —— D S — (8 ~ =7 ~ -23(31) ]

o FEINHEADQMR KL

o JEflvret AN N i% S UK N IR SEE 0L, vrefAl (10" K 1% 5% P NIRRT, "+ 24T [E
PEFAE S H BT . VeefBUE IR IEMERIUE, SEhr A BUE 2 2 Rz A e Be 85, #an b
P 1130.4% 52 s P 358 T A B4R A2 30.2% 001, D) Sz s 2E R AE A2 30.2%

o AR B R AN TR 2o N AR o+ ONER IR A 1| YR N SE BRsetup/hold time
Bt/ marginii [l . HE LM * NS T Fsetup time margin, '+ E &A1 * ' {E S hold time
margin. 4 SEFRAG AR RS | YEE AR A2 o B, A I o TR B SERRAR EAE AR XU .
W r

tx dgl2, max eye vref:15.6%([71]:

vref 33.8%:--—-———-----mmm AR AR [3 ~ -6 ~ -15(18)]
vref 32.4%i---mmmmm e AR A AR R AR e —————— [7 ~ -6 ~ =-19(26)]
vref 31.0%:———"—--"—-"-"- ARk [9 ~ -6 ~ -21(30)]
vref 29.6%:1--—-————----——---m———- HERE AR AR R AR [12 ~ -5 ~ -23(35)]
V.L‘ef 28'2*: ____________________ t R R R R R R Rk h h h ke ke kS ———————— [14 -~ _5 -~ _25{39)]
vref 26.8%:———————— S22 SRS RS R 2R L 2 2k b 3 . [1B ~ -4 ~ -27(45)]
vref 25.4%= __________________ ERE R R R R R R R R R R R I S [19 . _5 . _30(49}]
Vref 24'.Dt: ________________ LR R R EEEEE R R R Rk [23 — _4 - _31{54)]
vref 22.6%:——————————— - LS S SRR R R R R R R R h R [23 - =] = _32(55]]
vref 21.2%= ______________ LR R R R E R R R R R EEE R R R R R R R R [26 F _4 . _34(60]]
vref 19. 8% ic—————————maa R R R R R R R R R R R EEEEEE R R R R R R R [29 - =3 = _36{65)]
t+yref 18 4%:——m——— LR AREEEE SRR NR SRR R RS AR EE S S [30 = -4 ~ -39(69)]
vref 17‘0%: ____________ ﬁ-ﬁ|ﬁ-ﬁ-ﬁﬁﬁﬁﬁﬁﬁ***.‘.**********ﬁﬁ|ﬁﬁﬁﬁﬁﬁ __________ [31 ~ _4 ~ _39(70}]
¥ yref 15.6%:-—————-em- R Ll T T T T T T [34 ~ -1 ~ -37(71)]
vref 14.2%:——————————— e R R R R R R R R R R R R R R R R R R R R R L [32 - =1 = _35(61}]
vref 12‘853 _____________ LR R R R E R R R E R R R R E R R [29 ~ _l o~ _32(61}]
vref 11.4%tcccmmmmmmmmmmm R R R R [26 ~ -2 ~ -30(56)]
vref 10.0%:-——————-—-——————— LA SRR R R EEEEEEEEEEE R R b E [23 - =3 - _29(52]]

tx dgl3, max eye vref:15.6%[67]:

vref 33.8%i-————————mmmmmm—— RAAA_ [-8 ~ -11 ~ —14(§)]
vref 32.4%i-—————-——mmmmmmmmmmmmmem e EAEAEERRIS e [0 ~ -8 ~ =17(17}]
vref 31.0%i-———mmmmm e e — [3 ~ -7 ~ -18(21)]
vref 209.6%:———————————m————— EARR AR KRR AAARA [7 ~ =7 ~ -21(28)]
vref 28,2%1-————————mmmmmmmmmmm R [8 ~ -8 ~ -24(32)]
vref 26.9%:-—————mmmm e L S L - [11 ~ -8B ~ -27(38)]
vref 25.4%:———— kA h kA Ak Ak ww__ [14 ~ -8 ~ -30(44)]
Vref 24*0%: ____________________ PR R R R R R R R R R R R R R R [15 T _30(45)]
wref 22 . 6% ————mm e —————— RS R E R R R R R R R R R R R ——— [1_||‘ - =7 = _31(4811
vref 21.2%:————— o R R R R R R R R R R R R R R R R R E R R B P [2D - =7 = _35(55}]
vref 19.B%= ________________ R R R R R R R R R R R R R —— [22 . __“ . _36(58)]

+vref 18.4%:—=————cc—m—aaa *********+*********i**|****** __________ [23 ~ =B =~ _39(62)]
vref 17.0%:—————————- @ Khkhkhhhk phhhhhhhhhhhk |k [24 ~ -8 ~ -41(65)]

* vref 15.6%= ______________ R R R R R R R R R R R R R R R R R R R —— [2? . _6 . _40(6_“)]
wraf 14.2%:——==—=——cceeaaa- LRSS SRR R R R R R R R R R Rk kL ——— [29 ~ =4 =~ _38(67)]
vref 12‘8%: _____________ e RS SRS RS RS E R E R EEEEE R R R R L [29 -~ _3 - _36(65]]
vref 11,4%: ______________ R R R R R R R R R R R R o [26 . _3 . _33(59)]
wref 10.0%:—————— e e LSS SRR R R Rt EE b h R R h b R ——— [22 S— _31(53)]

o A R A AN B ) e AL R B 5 (setup timesR &), HAME, AMIIRGEZLS (hold
timeRE) , SR EE.



rx all

dg, max_eye vref:30.1%[7&]:

vref 42.7%1-——————————————— o R (8 ~ -8 ~ -24(32)]
vref 41.3%1----mmmmmm e FAEAEEEFEFFAAAF A A e [13 ~ -6 ~ -25(38)]
vref 39. 9% ———— hhhhhhhhh kb h bbb kbbb __________ [20 ~ -4 ~ -28(48)]
Vref 33‘5%< _______________ EE R R R R R E R R R R R R R R R R R R I R [2? ~ _2 .. _31(53}]
vref 37.1%temmmmmmmm——a= S R R R R LR R R R R R R R T R L L T [30 ~ =1 ~ =32(62)]
vref 35.7%:——————— . — R R R R R i [32 ~ =] = _35{5111
vref 34'3%: ___________ EE R R R R E R R R R R R R R R R R R R R R Rk [35 e _l S _3?(?2}]
vref 32.9%:=-==—======= IR R R R R R R R R R R R R R R R R — [3? -~ 0 =~ _35:?5}]
vref 31_5% ________ LSRR EE SRR R R ER R R EREEEEEEEE S S B b — [4a ~ 2 n~ _35‘?5}]

*+vref 30'1%: _______ **********l**********+***|************ ___________ [43 . 5 . _33{?6}]
Vref 25_?% _______ ***ttt**ttI**ttt**ttt_'_*t—tl***ttt**ttt* ___________ [43 ey 5 e _32:?5}]
vref 27.3%:—————--— R R R R R R R R R R R R R R R R R R R R [40 ~ d - _31q71}]
Vref 25‘9%: _________ LR R R R R R E R R R R R R R R R R R R R R [39 . 5 . _29:68}]
VIE‘f 24.5% __________ EE R E R EEEEREEEEEEEEEE R EEE R R R R [36 - 3 - _25:65}]
vref 23.1%:———————_ . —— Ah kAN A IR A A AN [33 ~ 3 ~ -26(59)]
Vref 21‘T%: _____________ EE R R R R R R R R R R R R R R R T R [31 ~ 2 o~ _26:5?}]
vref 20.3%:=-==—===—c======= Rl ol [25 ~ 2 o~ _24#52}]
Vref 18_9%: ________________ LR SRS SRR EEEEREEEEEE B S B & S — [24 ~ ] =~ _22(46}]
Vref 17'5%: _________________ ERE R R R R R R R R R R R R R Rk — [22 . l . _lgf4l}]
o LECAFTEDQRE MMM LR .

cs0 RD:

max eye:

left -4z -4z -44 -45 -39 -44 -44 -39 , -45 -44 -47 -44 -46 -47 -44 -49

midd : 0O 0 -z ] 1 -2 -3 o, 3 3 0 3 3 1 a -1

right: 41 43 39 3g 4z 40 3a 40 a1 a1 43 ol =¥ a0 43 47

range: &3 G5 g3 S4d 1 o4 = T, =14 95 a5 a5 o3 a7 93 =14

CUrrent eye:

left -i%3 -44 -44 -43 -39 -44 -41 -3 , -44 -43 -45 -41 -45 -46 -40 -47

midd : 0O -1 -2 -1 1 -2 0 o, 3 4 1 4 3 2 6 0

right: 38 41 39 40 41 40 40 40, a1 =r 43 5a =¥ a1 =¥ 45

range: 77 85 83 83 (=]a] o4 g1 = 95 95 93 93 o7 o7 =) 95
o NTITMEEEAREANDQIREILE R, EEIVITA BADQHR AL R L.

Herbmax eyeZ5 141 H T AT DQ KR 58 B A2+ T4 [l veefAT 5 A ') oh (K ZE MR FE 34 5, wvla]

B, AR, SRS B EEs . WAEIL 7 49DQ0, DQI, ZE&HKDQ.

gk, FTEHE R Blmax eyelfI4TEl,
o I&EER. fEIREloght 54T El“all result: pass” I & B Fr A idq4x &

result: err”’,

4.2 — 4R E R ZREX

Hrcurrent eye4h B 51 H FTE DQ 4RI FT e H ivrefib FIHR 75 45 B, ml &+ FT 18 [MlvrefAT 1 45 5 5

WA TR, A NATEN“all

REFN “4EIR KR 6 R B —4EIREl, BOAZ 1 vref4EfE. BRAFARIIRT R, A H—4EMRIA .

4.2.1 XHFHFE

RVI109. RV1126. RK3566. RK3568. RK3528. RK3562

4.2.2 5k

4.2.2.1 B HIHE R


af://n2049
af://n2051
af://n2053
af://n2054

1. #1\ DDR bin fitA (RV1126 ¥ & 7% V1.09 5L |, RK3568/RK3566 1 & 4 V1.07 5L 1)
U SRR AR K TH 1% BE B tkbin LA

2. %1% U-Boot LFEH], 7& LFEM H % FFFF menuconfig, #t A\ Command line interface, Pt & Enable
ddr test tool FFR-AE4M %ML B (Rockchip DDR DQ R & T B4 B /E DDR Test Tool H1)

L | Enable memtester for ddr
[*] Enable ddr test tool
Misc commands --—->

3. %1% U-Boot T IEIFHE 4 tF 1 Loader 1 uboot (EAKIES# UBOOT XY H 4k 5 i
) .

4. B4 EAR LR E BN, TR EAHLRT DB B D IE R B R . AT, BRI
K42 Ctrl + C LEBAMZ B AE U-Boot (HII“<INTERRUPT>jt B Bk V12 B4 7E U-Boot)

hclk_top 150000 KHz
pclk_top 100000 KHz
aclk_perimid 300000 KHz
hclk_perimid 150000 KHz
pclk_pmu 100000 KHz

Net: ethd: ethernetgfe010000

Hit key to stop autoboot('CTRL+C'): 0
=> <INTERRUPT>

=> <INTERRUPT>

=> <INTERRUPT>

4.2.2.2 U-Boot T&E DDRDQ iZERKE

U-Boot FHi A4

ddr dg eye <DDR frequency in MHz>

241 <DDR frequency in MHz> 18 € 5 Z & F DQ IRIEI [ DDR B #0402, A8 MHz, B2 BRI AR
DL
IEIpZIEc 2

o . 7% DDR W4P4i# )y 1056MHz i (] DQ AR, U-Boot T#i A fir 4

ddr dg_eye 1056

o fi: &% DDR =81 DQ IR, U-Boot Ni#iArd

ddr dg_eye

4.2.2.3 45 B
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=> <INTERRUPT>

=> ddr_dq_eye

Rockchip DDR DQ Eye Tool v0.0.4

DDR type: DDR3

1056MHz read DQ eye:
8 12 16 20 24 28 32 36 40 44 48 52 56 60 Margin_L Sample Margin_R Width DQs
Ekkkkk | okkk k- - [ 13 6 [ 13] 17

——kkkk kR Rk Rk | xR AR A AR 10 12 11 22 17
——kEkKKKKKRRK [ KR RRIK KRRk~ 10 12 11 22 17
——kkkk kR Rk kk [ Kk R IR Rk 10 12 11 22 17
—kkkkkkkkkk | KxxkEkkkkhkk—— 10 11 11 22 17
—kkkkkkkkkkk | kxAEERKERK K= 11 12 11 23 17
———kkkkkkkkEE | KkEkRK kA kK= 10 13 10 21 17
—kRKXRKEEKIRE | KEKERK KKK 11 12 11 23 17
--***********|*********** 11 13 11 23 17
--**********|***********- 10 12 11 22 17
——kkkkkkkkhkkk | kkkkkkhhkrk 11 13 11 23 17
——kkkkkkkkhkkk | kkkrkhhhkkEk— 11 13 11 23] 17
——kkEkKEIRKEE | KREEET I TR kK- 11 13 11 233 17
——kkkkkkkkkkk | kkkrkkk ki k- 11 13 11 73] 17
——skedkdkeddok ke dedeok | ke ok dek — 11 13 11 2 17
e L e T L Lt 11 13 11 25 17
———kkkkkkk kAR | KRR AR Rk R A& 11 14 11 25 18
———kkkkkk kR kAR | KRR KRR AR A 11 14 11 28 18
———kkkkkkkkkk | kxR AR ARk RA— 10 13 11 22 18
e L e T L Lt 11 13 11 28 18
———kkkkkkk kAR | KRR AR ARk R A& 11 14 11 28 18
T L T T T 10 12 11 22 18
———kkkkkkk kAR | KRR AR ARk R A& 11 14 11 28 18
————kkkkkk kAR | KRRR KRR KRR K 10 14 11 22 18
—kkkER KRRk kK [ xR AR Rk K- 11 12 11 23 17
——kkkkkkkkkkk | KAERRKERK KK 11 13 11 23 17
——kkkkkkkhkkk [ kxkkrrrrr k- 12 11
——kkkkkkkkkk [ kkkkkkdkhkkk—
——kkkkkkkkkk [ kkkkkkdkkhkk—
—kkkkkkkkkkk [ kkkkkkdkhkk—
——kkkkkkkkkk [ kkkkkkdkkhkk—
R

8 12 16 20 24 28 32 36 40 48 52 56 60 Margin_L Sample Margin_R Width

KERKRRRKRRK | *hkhhdhhhhE X 11 31 12 24
***********|************ 33 12
-***********|************-- 31 12
--***********|***********- 33 11
—kkkkkkkkhkhk | kkkkkhkhkkkkk— 32 12
—kkkkkkkkkkk | kkkkkkkkkkkk— 32 12
—kkkkkkkhkkkk [ krkkrrhhhhdhk— 32 12
***********|************ 31 12
***********|************ 26 12
B T T T 25 12
B T LT 25 12
—REKKKKKKK K [ AR KRR KK KKK 25 12
—kEERRKKR IR [ Kk kAR R IR IR R 25 12
—kkkkkkkhhhkk [ kkkkkkrhhhh— 25 11
***********|*********** 26 11
***********|************ 25 12
***********|*********** 35 11
—kkkkkhkkkkkk | krkrhkhhdhkhk 34 12
Fdekdkkkkhkk | ddkdkddddkkkkk— 33 12
KhkRAARRRRK | KRR Rk kR A AR AR — 33 12
LT T T L 34 12
Kk kKA RRRRIK | KRk hh kA kx> 34 11
hh kA RRRRIIK | Ak kh kAR rr* 35 11
kkkk kxR RRIK | HhdkkkkkxxrR 34 12
—kkkkkkkkhkk | Kk kxR R R RS 25 12
—kkkkkkkhhhkk [ kkkkrkrkrhhhhk 25 12
—kkkkkkkkhkhk | kkkkhkkkkkkk 25 11
kkkkkkkkkkk | kkkkkkkkhhk— 24 11
kkkKKRKRKEFK | Khhhkkkkkrk—— 24 11
dkkkkkkkkdk | kkdkkkkkkkk 25 11
B T LT 25 12
KEKERRRRRKK | Ak hh kA AR ** 25 11

width min: 13(read), 23(write)

width limit: 14(read), 1l4(write) in 1056MHz
width may be unreliable, please check!

o T HEHH TAEMA. DDR KA, MEEER
o T HATREH % CS MR S5 S5IRE
o HIHIREEIES, “obpidib B TIRESL, <obpid A B TIREN, <P hric FALE N RE A
o IREWEALERT RS SRELEADANBE (Margin L. Margin R) . REESME
(Sample) . HR%E (Width) S#E S, F74E T Anic BI04 2 /MR 58 B ) A IR 58 Can P A s AR 1
DQO)
o THEJHH T iR EAE IR B R s MR TE,  BAA R/ NIR B BRIME GEE U I (R 4905

4.2.3 DDR DQ /MR 5% FR #1]
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R4 DEMO MR SCIT H 2255, A SCRY%T DDR DQ S/ 52 5 IR Al 7 AR REA BR A o SR g /i
HHRE AW L UL R EIME, DDR RIS 1T Al fe A A e .

7 /£ DDR DQ #z/MR %5 FR 1] R BE Ui B 2417 1% 11 N DDR DQ R % K/ rl 8, AL DDR [1IAH
1A

i
RV EAFAERE A, T AR S P R sRASEE— 25 () SE PRIt

4.2.3.1 RV1126 DDR DQ % /) iR %5 FR 1] &

DDR %7 DDR e & 45 % B /) i FR 9 R 16 B /)5 HR 58 R 1B
LPDDR4 1056MHz 12 13
LPDDR4 924MHz 15 15
DDR4 1056MHz 13 9
DDR4 924MHz 15 11
LPDDR3 1056MHz 15 13
LPDDR3 924MHz 16 15
DDR3 1056MHz 14 14
DDR3 924MHz 17 17

4.2.3.2 RK3568/RK3566 DDR DQ 5 /)N BR 5% BR 41| {8

DDR % %! DDR £ 45 % B/ iz HR 58 PR o) B /N5 R B8 PR i B
LPDDR4 1560MHz 25 24
LPDDR4 1184MHz 30 29
DDR4 1560MHz 30 22
DDR4 1184MHz 32 26
LPDDR3 1184MHz 34 25
LPDDR3 1056MHz 39 28
DDR3 1184MHz 32 31

DDR3 1056MHz 39 34


af://n2096
af://n2143

5. Chapter-5 Rockchip DDR %% T B¢ F 1 B4

5.1 2 A Rk

AR PE 2 10 3 B A 1 R -

e monitor: FEHIMAIZGE TS DDRAF 2K TIHE

5.2 T E3REX

https://redmine.rock-chips.com/documents/49 -> DDRAHFCHE R VerX.XX.7z -> T. B -> DDR# % L &

53 FEXH

AT RGN 6
# rk-msch-probe vx.xx -h
RATE I ME R (RSP G R ES TRBAMITHD -

Usage: [-c chip name -d msecs -f freq -h help]

-c chip name:

'rk312x' include rk3126,rk3128 and px3se

'rk322x"' include rk3128h,rk3228a,rk3228b and rk3229

[option] -d msecs for sampling interval
[option] -f freq mean current ddr frequency unit MHz

-h for help

5.4 8% B

DDR#F 5 T H (rk msch _probe vx.xx) LU FSEMEN.

o - AWK, WNHHTTG SR, IR 6 AR AR, 0 rk3326.
o -d: WEHLIEREIN ], Bfims, Wik, HAMEZ, WERIA1000ms.

o -f: 4] DDR MM, $AIMHz, Ak, SENMEALRTEBL, THASZRKRIDDRIZE . R
R, W5 AL N2 HTDDR ISR .

HE: WELIEDDRES, & NIDDRICER] G RAEARLL, Wl H 25 S HER .
o -ttest loop: FREMRILK, FIEEEE. BRIATRIXE.
e -h: %ﬁﬂbo

5.5 f# &4
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DDR devfreq/f) 5EB& AN GE & 'dme_ondemand', #EIN ) F'userspace’, 4

# echo userspace > /sys/class/devfreq/dmc/governor
SRS DDRE M,  4IDDRE i £ 780MHz:

# echo 780000000 > /sys/class/devfreq/dmc/userspace/set freq
CHMHAR, A I N ATED, B AR F A AN AL

Error: The DDR monitor time gets error!!!

Please check the devfreq governor is not 'dmc ondemand'!!!

For example:

# cat sys/class/devfreqg/dmc/governor

# dmc_ondemand

Please switch the devfreq governor to others, such as 'userspace'.
For example:

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

Delete the result of this time!

5.6 $TER i BH

AT rk msch probe vx.xx; K AT ENDDRA 58 S I 3R

‘*ﬁ%ﬂzéﬁTTEﬂﬂD7<:

V1.06_ 20200629

ddr freqg: 928Mhz

CHO:

ddr monitor statistics:

ddr load = 3251.23MB/s(43.76%) [RD:1859.93MB/s(25.03%), WR:1391.30MB/s(18.72%),
ACT (access : active): 3.34, srex:0.54%, pdex:1.27%, clkstp:0.00%, 1lp:1.81%]

RK3588FTEN Az R, WT:

ddr freg: 2133Mhz
ALL CHO CH1 CH2

LOAD: 4.51MB/s(0.03%), 1.23MB/s(0.04%), 1.13MB/s(0.03%), 1.16MB/s(0.04%),
1.00MB/s (0.03%)

RD: 2.57MB/s (0.02%), 0.74MB/s(0.02%), 0.65MB/s(0.02%), 0.67MB/s(0.02%),
0.51MB/s (0.02%)
WR: 1.94MB/s (0.01%), 0.49MB/s(0.02%), 0.48MB/s(0.01%), 0.49MB/s(0.02%),

0.48MB/s (0.01%)

AN ELE STEE
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TEN i %

ALL FTA channel 21 17 56 G5 B

CHx DDR channel x [ % 4t 115 5

recorded

LOAD (max, % FrADDR bank, ZfTH T ESIEFRMNEA. &/ TP L 5E
min, avg)

load/LOAD %}F AT DDR bank, IHchannel {75 5% & 1%

RD %}FFi4 DDR bank, DDR read ¥4 (148 %5 & 5 b

WR +F FiEDDR bank, DDR write £ FH7 55 M 5 B

%} F Fi# DDR bank, fii 4 precharge 5 & i &3 I H 43t . precharge Sactive
p g

PRE — . . N
BB, SERR A RS, T HAER I Hactivedir & Gt 145 R
ACT(access : %}F i DDR bank, “F-¥J%5:/NDDR activefis 2 J5 4 JL M read/write, {E# K
active) 17 ) DDRIB BRI SE, kLT
srex DDR #tT self-refresh R 25 (R a] &7 b
pdex DDR 4tF power down IR A HIR A] (& Lt
clkstp DDR 4bF clock stop R 2 iR 8] 5 B
srpdex DDR #bF self-refresh power down IR A FIR 8] 5 L
dsmex DDR #bT Deep Sleep Mode HR 2 FI8T [a] (5 Lt
DDR 7t low power RS (I 8] 55 - (low powerdR 2541 fself-refresh, power
Ip/ LOW POWER .
down F clock stopZ%)
5.7 FAQ

1) Al R 5 FTED /dev/mem AFAERITEHL. FTERINT

rk3568:/ # rk-msch-probe vx.xx -c rk356x

open /dev/mem error: No such file or directory

K Akernel ¥4 1T JF CONFIG_DEVMEM %%, TGS A B2 17 2%
J7301: kernel %} Mconfig, #Mandroid-11.config, 3%/ CONFIG DEVMEM=y, Tk %1

77302: kernel B fiimake menuconfig, #HZEDEVMEM, EHFITH, HEHi%iFkernelBin] GERAEE S
config)
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Symbol: DEVMEM [

V]
Type : bool

Prompt: /dev/mem virtual device support

Location:
-> Device Drivers
(1) -> Character devices

Defined at drivers/char/Kconfig:10

[*] /dev/mem virtual device support



6. Chapter-6 Rockchip Developer Guide HAL DDR ECC

6.1 EHM

SR, (UERTHAHALIK R4, AiEHLinux R4t .

6.2 44 R fR R

. =1: b
ECC

SEC ECC
DED ECC
DDR

CE

UE

cs

Row

Chip ID
BankGroup
Bank

Col

Bit position

6.3 T

IR AR X

Error Correcting Code

Single Bit Single Error Correction Code

Double Error Detection Error Correction Code

Double Data Rate SDRAM

Correctable Error, & #.bit A] & 0 7] 24 1E 45 1%
Uncorrectable Error, f&X{bit PJ #& I A 7] 2 1F P 4 15%
chip select

¥¥$5 DDR row itk

k545 DDR chip id, REGHINAE, 1F 20

##4% DDR4 Bank Group Hutik, FHAfDDRZEALTE 20
745 DDR bank Hiifit

¥4 DDR column Hiiiik

k548 CE 24 IE[bitfs

ECC 4§ Error Correcting Code , MDDR ECC &% DDREE FE4T 5 146 2 A2 15 1 .

RK3568>7 ###[#)/&SideBand ECC, BI7EDDR##EIEIE 5518 in— A& ' IAF I ECCHE I [ DDRIEIHE .

HECCHA 245 1bit, KIN2bitihiR1AE S, BISEC/DED ECC (Single Error Correction/Double Error

Detection) o

6.4 7FJEDDR ECC

1. fHREECC: HEDDR_ECC DQO-74 ki, ECC4:H3henable.
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2. DDR_ECC_DQO-7HI/ER: ECC/Z32bitl)DQE#E+7bitFIECCHi#i . DDR_ECC_DQO-7H T1£1i#
DQO-DQ31HHA RN ECCEE . it LAFR 22 M —FiH T 17 ECCHR (1 5k .

3. Z N —BECCH ) E R . kiR, Row/Col/Bank 7 2 5DQ0-31 1 At I i ik — £

4. SCHFIVRURIRAY . pirA UKL AL 4 SCRFECC .

6.5 HALE JXEXDDR ECCfE B
DDR ECC BAKIEE =G & 54 IEAT N Bk, B el LRIV 25 S .

651 HE

TEAA R T2 hal confh R{FREDDR ECCHiER, #nrk3568, fEproject/rk3568/src/hal_conf.hiZsfian FAX
fith:

#define HAL DDR _ECC_MODULE ENABLED

6.5.2 RIS FI1API

e lib/hal/src/hal_ddr_ecc.c
¢ lib/hal/inc/hal _ddr ecc.h

/* WIUEILDDR ECCHHKAS . */
HAL Status HAL DDR ECC Init (struct DDR_ECC CNT *p);

/+ 3KIDDR ECCEHMIGHHEE, AHF¥b 1 a2 IERHR MR 1 ¢ ATRIR T 4] 45 4R */
HAL Status HAL DDR ECC GetInfo (struct DDR ECC CNT *p);

6.5.3 1 F a6

AT DL R 7 50K EDDR ECCAE B e S-SR R R 1T

o BRI
ZN LI

struct DDR ECC CNT eccInfo;

void HAL DDR_ECC_TEST POLL (void)

{
uint32 t cpulD;

cpuID = HAL CPU TOPOLOGY GetCurrentCpuld();
if (cpulD == 0) { /* A= cpu. LEBHARTTR, WLHL
JF#5DDR ECCIRZS */
HAL DDR ECC Init (&eccInfo);
while (1) { /* FI4HAEDDR ECCiE B2 )G, #IHFREDDR

ECClERE */
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HAL DDR ECC GetInfo(&eccInfo); /* RilHCEMUBER AL, H 4
eccInfoH */

HAL DelayMs (50); /* Bl aIBEaSTa], AT R HAR L cpuZS IR
API */

o AT X
ZN LI

struct DDR_ECC CNT eccInfo;

void HAL DDR ECC IRQHandler (uint32 t irq)
{
HAL DDR ECC_GetInfo (&eccInfo);

void HAL DDR _ECC TEST INT (void)
{
uint32 t cpulD;

cpulD = HAL CPU TOPOLOGY GetCurrentCpulId();
if (cpuID == 0) { /* M
Mepu. LRESHANTT, ¥IIALDDR ECCHIK */
HAL DDR ECC_Init (&eccInfo);
HAL GIC SetHandler (DDR_ECC_CE_IRQn, HAL DDR ECC_IRQHandler); /* #f#k
CEM WIS THER */
HAL GIC SetHandler (DDR_ECC UE IRQn, HAL DDR ECC_IRQHandler); /* f£#k
UEHT RS AR */

HAL GIC Enable (DDR_ECC CE_IRQn); /* fERE
CEHhWTIRS */
HAL GIC Enable (DDR ECC _UE_IRQn) ; /* ffifE

UEHIIARSS */
}

o ARIMFBIECCHIEE, NFTEIZRIUWECCE S -

# KlEcE (AT IEEE R 24

[HAL WARNING] DDR ECC error: CE, 2 errors, the last is in DDR cs 0, Row
0xa0, ChipID 0x0, BankGroup 0x0, Bank 0x5, Col 0x318, Bit position
0x10000000

# REIvE CRATAIERTR) 14

[HAL ERROR] DDR ECC error: UE, 1 errors, the last is in DDR cs 0, Row 0xaO0,
ChipID 0x0, bankGroup 0x0, Bank 0x5, Col 0x354

6.6 DDR ECCHEiRVEN

Rt —FIDDR ECCAS RIEANM TR, T XIEDDR ECCHITIRE. FFEDDR ECCHNRIEANTIBESG, M4
SE WL 1Y) S B ¥ < i X DDR ECC CE/UE.


af://n2375

6.6.1 XIS FI1API

e lib/hal/src/hal_ddr_ecc.c
e lib/hal/inc/hal _ddr ecc.h

/* FFJHDDR ECCHIRENTIRE */

HAL Status HAL DDR ECC_PoisonEnable(struct DDR _ECC _CNT *p);
/* KHIDDR ECCHHRIEN */

HAL Status HAL DDR ECC PoisonDisable(struct DDR ECC _CNT *p);

DDR ECC BRNTEN AT RS R Bbiti 46 vl 2 IEPEAS R (CE) , AARIEEUN Wit il Ml AN w2 1E
PEER (UB) , BT

static HAL Status DDR ECC SMCPoison (uint32 t eccPoisonEn,
struct DDR _ECC CNT *priv)

pShareMemCfg->eccPoisonMode = DDR ECC UE DATA POISON;

6.6.2 13 A Y i

struct DDR_ECC CNT eccInfo;

void DDR _ECC PoisonTriger (struct DDR_ECC CNT *priv)
{
uint32 t volatile *p = NULL;

printf ("DDR_ECC debug: eccPoisonAddr = 0x%1lx\n", priv->eccPoisonAddr) ;
if (priv->eccPoisonAddr) {
p = (uint32 t volatile *)priv->eccPoisonAddr;
*p = 0x5aa5f00Ff; /* XMHFREANKY LT S1R0E «/
HAL_DCACHE_CleanInvalidate (); /* #Hi#{EAIMEEIEZcacheff], #flush Dcacheff
REEAERTh ~/
printf ("DDR ECC debug: %p = 0x%x, reread = 0x%x\n", p, *p, *p);

void DDR_ECC_GetInfo (void)

{
HAL DDR ECC GetInfo(&eccInfo);

void HAL DDR ECC TEST POLL (void)
{
uint32 t cpulD;
uint32 t i = 10;
cpulD = HAL CPU TOPOLOGY GetCurrentCpulId();
if (cpulD == 0) {
HAL DDR ECC Init (&eccInfo);
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HAL DDR ECC PoisonEnable (&eccInfo);/* JFJIDDR ECCHSIRIEATNGE, HiRENMYH
HhbK R FfEeccInfo.eccPoisonAddr */
while (i) {
DDR_ECC GetInfo();
HAL DelayMs (50);
i--;
if (i = 5) {
DDR_ECC PoisonTriger (&¢eccInfo); /* fili/KDDR ECCHiIRIEAN */

}
HAL DDR ECC PoisonDisable (&eccInfo);

6.7 Note

1. DDR ECC £# Ff| [0x100000, 0x1F000] fYDDRZS 8], #5125 (A AR B MMU, ) 75 B in w5

--- a/lib/CMSIS/Device/RK3568/Source/Templates/mmu_rk3568.c
+++ b/1lib/CMSIS/Device/RK3568/Source/Templates/mmu_rk3568.c
@@ -41,6 +41,8 @@ void MMU CreateTranslationTable (void)

// Define dram address space

I MMU TTSection (MMUTable, 0x100000, 0x100000 >> 20, Sect Normal);

2. BRVEN Y B 7S RIFEHAL A RE - BOA B, SRdginmesd. anstint &0x13576¢20, N3 man R
(EB

--- a/lib/CMSIS/Device/RK3568/Source/Templates/mmu_rk3568.c
+++ b/1ib/CMSIS/Device/RK3568/Source/Templates/mmu_rk3568.c
@@ -41,6 +41,8 @R void MMU CreateTranslationTable (void)

// Define dram address space

+ MMU TTSection (MMUTable, 0x13500000, 0x100000 >> 20, Sect Normal);

3. DDR ECC Xbit Al & A v 2 IEPE4E R (UE) <% CPU data abortsF % . HALEGIATCALEE, #H4H
% #|DDR ECC UERJHAS$TED, AIH&hnn MM&ek:

index 599el4al..9%da84468

--- a/lib/CMSIS/Device/RK3568/Source/Templates/GCC/startup rk3568.c
+++ b/1ib/CMSIS/Device/RK3568/Source/Templates/GCC/startup rk3568.c
@@ -237,6 +237,7 Q@ void Reset Handler (void)

*/
void Default Handler (void)
{
+ DDR_ECC GetInfo();
while (1) ;
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