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Abstract

Smart electronic systems have been widely applied in our daily lives. While making our lives
easier, it also brings risk to us as all electronic systems can potentially fail during operations. In the
use case of a smart vehicle, the reliability of the electronic systems plays a major factor to safety.
When a system fails, rebooting or system reset is usually the ultimate way to recover the system.
Thus, the reliability of a system is often determined by how quickly it can be rebooted.

This experiment is made to realize an accurate timer that is capable of measuring the complete
boot time of LA1043A processor platform to a precision in millisecond. LS1043A is a high-end
multicore processor that is capable of running a full Linux operation system. LS1043A follows a
strict multi-phase boot process due to its architectural complexity as all other high-end processors.
The implementation of boot time measurement from this experiment can be commonly applied to

all high-end processor platforms, and also can serve as an effective tool in benchmarking the

reliability in all high-end electronic systems.



AHE0 - BERWEFESEOLERR YV E O R RRYHALY o e
PALT A RHAUNILELT S o N HD G TF G50 Ry ) FHah
AR R PRI E 5 o H 5142 %ﬁlzwxbéﬁ“ﬁk (Sensors) ~ fciz
#1 % (Micro Controllers) ~ WL E (Media Processor) ™% & p il 3 J2 B
(Communication Processor) o

b BTGt R AR A BB R R IR FREE T o HE o )

&
el
W
\m&

s ﬁ@mﬁm’ﬂpﬂuw%%Wﬁ*’%F”aV@@wiﬁ,mﬁ ek
P E

LRt UhAffech S M 2 3t kbt RE R REFSEL i i

%)ﬁ
A
i
:‘:‘Eﬁ;

~ TR - F’e’f}‘ki;i}b ']"};f{ﬁnb’“T'I’LA\?‘&A&?};‘%"-’W

74-
o
\?

L

U ket P p-iE B R o

SR AT SNRAE ) MR F IR M ALY L R R RILE G R &
(EPBPET 2 B FL PP UK E? 2R E- BRI BV DR T
TILE T SRR HER o B RA T GIH LS04 SRS P FL o AR Y
-3 P B R gl B 0 4918 (7 = B Linux B 17 % 56 o d % LS1043A % 42

o g el > v ahB AR § & 4

¢

iy I RS RE -

BAmant Rk F BPERI LT LR PR L2 4% 7 FEA- B K
R g R FPARE R - B FE  LRIHERRIF R X2 F

RO RLEF AL -F) o
SF R D

ANBAF- BPPEFR QRIIFEERRBER T F YRR E S
Az- fy 0 REBABEEE A S - B SR ko ¥ kR A LS10434 #r R E ch
BT IBEPERZ PR AP RS TR REETF ARPT RSN U2
- HEFER R N AR BRI L AH - A F ST LT ML

(= DB P RSL B H e B ks ih ?

(Z e @ RABPFR & 5 - BF £ 1t ohdg ik ?

3



()R RAPPFE ROBEFHALIF A2 - F) -

§~F2%%
FERBE R PRI LT LG F PR LA SR A LRS- B HE D

Apih o FI A BERT - BHFE > A RIVFFERIFBER > REBEREF 5 - B

(g

v 59

=y

i endp ik o LS1043A & - A4 R L& % AReREAE D% AR DR Y - 5k T ANl
& Eplenp & F o LSI043ARDB Z_JA >t igdn s F RS T BB T Lo AT ,u,‘f‘ﬁd TR
L5 Rk FLSI043A fo et fAF i o ek BR AT S p AR TR GRTH N ih\/-/ﬁ

BHERME AT RSB o m Aip= 8 & LS1043ARDB & 5+ B4 chwt ac > & B % Kp

Il

BIoikBR S PE R iR o

PRI ARV - BER CHESF T oA AR LSRR AER 1 i
AT LHBFERRME Gl L A AL o B E Y A RET 2 TR
[9] Programming and Problem Solving with Ct+ > $#r8845 8 % Sidehfh A4k (PR L 4o

Bl= 2 - %17 -

Linux Linux

(Chrar workstation workstation Ll

workstation
system

Program C++ machine
compiler language

Bl-z2- ~HEHEDZ2 R TMmAR(p 78 )

ﬁ%@:iff%ﬁ’ﬁﬂ%%~ﬁ%ﬁﬁ%ﬂﬁ’$~%ﬁamuwﬁb]u% B
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pee i [1] 3] [8] Bzt~ i2enp en® 5 7 B 2 LS1043A end ¥ i #0970t K3+
T AREY R ORI FTRKRF RBI D 2 - R iTRE > T ALY 2
FARAGRDFHRPD FHEHEI L e B IIRE 0 F - IF & RRIE LS1043ARDB
RSP e i S #4E B )k o ﬁﬁﬁﬁﬁf %mﬁﬁﬁ%%ﬁwwMA
Software Development Kit (LSDK) B % 75 ¥ o % = 7 & B LSDK Hid47 enid

%/ (firmware) { #7¥] LS1043ARDB F o # 15 #-LS1043ARDB £ A7TR 1 » £ FE il ATH et pF

Wi Sy L AR R BB o 0l e i S AR 220t LSI043ARDB F & s R &
BB EFT AR AFHRANFTHRRBEE TH L LT 5 TR Bl o

Modify Compile Generate

LS1043 modified LS1043RDB lgtetie

firmware on
LS1043RDB
and reboot

Bootloader Bootloader new firmware
Source Code using LSDK using LSDK
in LSDK complier Build Tool

Ubuntu Laptop LS1043RDB

Bloz- ~F%BEBEIFH 247800 FEE)

o FIREZEEH
- AWK R
FoREE A~ AT > AR =2 - e
(-) QorlQ LS1043A Reference Design Board

(
(=) ASUS UX305L £ 3= 3] % #/ = T (% % Ubuntu 4 Sen %%)

I

) ASUS Vivobook X1405ZA (f # =403 %)

(z) AC ADAPTER Model: NBS12C120150VU

()  RJ45 & RS232 #& 4% 4t /Console #4145 (BRS0150FC)
(=)  USB to RS232 ¥ 43 £ FIDI & * WINII

(=) USB Drive (% i% Ubuntu B % £ 7L)

(~) RIS g (% 4 )



(=) QorlQ LS1043A Reference | (= ) ASUS Vivobook X1405ZA (=) ASUS UX305L # =3 T %/
Design Board( p = 4p#&) (f F&nR) (p Fip) % (% % Ubuntu 9% %)

(p 74p )

(=) AC ADAPTER Model: (I ) RJ45 # RS232 x4 (=) USB to RS232 ¥ s %
INPUT: 100-240V 50/60HZ 0.6A | /Console 4414t (BRS0150FC) FIDI & 5 WINI1(p i74p3%)

OUTPUT: 12.0V 0.6ACA <4p#%&) | (B 74p4%)

(=) USB Drive (# % Ubuntu (~) RJ45 g (% ) (4 ) WIFI #egts(p i74p )

R ias) (p A (p 74p4%)

Bl=2 - ~F %K B

SRS ¥ e
(=) VenToy downloading Ubuntu 20. 04

(=) UBUNTU 20.04 LTS Focal Fossa



(=) PuTTy on Ubuntu 20. 04

(z) Terminal on Ubuntu 20. 04

() LS1043A e E e 88 B % 1 & (LSDK)
(=) TFTP pR#% %

(=) Kate (text editor)

SRR ERE A

~

TRz AFROTHRFERERY > 2 A4 ﬁ?ﬁ—?fr‘&{LSIOBARDB’ T

F_Ubuntu 4 $eend 5% > %4 5 RRLAR o

B ] EAE
FRALEREAS Lz BIFE & BT o
E 3k T S LS1043ARDB & & 2 F BTk sk chv L o

ek Fkve LSDK B3 8 env it o

+ 3% 3+ LS1043ARDB ¢ 8 3 & 2 #f B 3EpE S % o

~

B 5 ¥ %% LS1043ARDB 9 §8:¢ 2 2 4F M- p = % o

YT bR S i AR o

’?&_‘,ji‘}i,



283k T 27 LS1043ARDB & & 2 F %Ik 5 07 it

§ 5 £ 7] LSI043ARDB e & » SR FI&IE > M5 v 3 B R4S E FF 0 AR A

THRRTR AR A e B T8 o 50 FY &% LSI043ARDB » A B 4R v ch

R Ep [1]0 471 BHATRT- HERYEDFRBE > oot 4 NG T REEL B

¥ LS1043ARDB & & » 10 F B F SRR B P K AR ©

(-)XERHK T
iz P Ubuntu 20.04.6 LTS (Focal Fossa) #f e KL p 2 T g 7 & X5
Ubuntu 20.04 % %6ena & R %1 E %5 > Fo75 BB FRE (LSDK) » & 2 % b

Ubuntu 20.04 & "6+ » 3-lm% HiBAL SR - o

(C)ERITHRER HKBE Y iy Ll

» 12 7]% 4 Ubuntu 20. 04 2 482 Hed LSI043ARDB T & ép o A7 £a2 2 Ae s

RF el 4] - 5818 % RS232 Console #7414 £ # 3= USB to RS232 ¥ i it ¥ >
#-LS1043ARDB T 5 i 4% 7] Ubuntu 20. 04 & %% > 12t kaz = a8 ¥ f 2 g T GE o 518
FIAE > ¥ 444 LSI043A 4 T AT iy { AT 48 (Firmware) o ERGEE I S
b s o B IR E PR E S KRS ¢ R A RS ¢ de@ 1% Putty /g 0 4

LS1043ARDB 5 ¥ & #f4p £ X & 73 17 > 2423 § FiE o

(Z)FRTHAERT BB Y lchpid i

% 7 2 7] Ubuntu 20.04 2 # % LSI1043ARDB & & FF e ® 11 3 i 0P > A7 £aF = 42
B 2 B AR o 35 B BRI E 1+ e Ethernet @ 3% 3] WiFi Router - #cdjid if

& LS1043ARDB % i ##% 2 3 B Ubuntu TFTP server - ™ §* LS1043ARDB * #7¢h

Bootloader % & o i-miB 42 5 L\idkr= o AP SR OBARULE & FF R L

Ethernet 1 2 & R en WiFi $53% > Bcdp i FBE4p e o0 [P 32 > @ LS1043ARDB ~

WiFi Router # Ubuntu i %2 & i 53 7 4 @ i Bedy o Bodp il 3 73R 2 A osr= o
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AR B S IR ¢ 42 LSI043ARDB ~ Ubuntu 2 8 0 2 2 & ¥ 2 [ g il i

W

BRREE > AFRERDTRBEREGRAT R 2 - T o ARREPFHRY o Ak
@4k (¥ 73> Putty Serial Condole s 3@id i » & & LS1043RDB #+ TFTP server #
NFP A Ranr R DB R Bl E AT NG c LBk T AT
U RERER IR 0 A g Dt TR PRERE B RREOT LM o &

Ppil g SR FE L e o

192.168.50.1 \
Wi-Fi

[EES
Laptop Wi —|

192.168.50.114

LS1043ARDB

LA1043A Processor
I m‘@ws.som
NoR

UART to USB

Rle 2 - ~*F %2 FEFFRZPFHCp THE

Rz - B A LS1043A R AR HRB F R FHARe - B2 2 Bo 2 -
F> 24T REAEY > A Bl 2 - ¢ Ubuntu Laptop ¢ 7 LS1043A Software
Development Kit (LSDK) B~ 3i =t eifg sV 78 I 4 H 38 (7 304 enid 2 o B-FF 3 43 e
E‘E%ﬁ?]% Ble 2 - ¢ HLSDK BB ¢ %o ¥ 1" R0y 2 Bdpid f ¥

LS1043ARDB :& i Firmware e #7 o 3 15 #-LS1043ARDB £ 37 FF S F2 i 37H & ot pF s

RV U R R R SRER o



I~ AR THFELSDK BE RS oV L

LS1043A Software Development Kit (LSDK) & & * Bip# &z FR ¥R - 2 7¢ ¢
7 A F &3 Bootloader B 8425 i 4 R 45 ~ S0H N ¥R B (compiler) frip ¥ /&
hig % 2P 22 2o RFDOLSDKHE » 7 R P RF ORI IP BAF T L4
7 [3] -

T LSDK 6 - ¥ F & & Ubuntu i #% * 78 3% LSDK B 4 7k 3% o LSDK B4 TR 10 % %l
712 22 LS1043A Bootloader m 7§ » ¥ £ &7.4% 3% Bootloader » ™ & 2 #7¢ Bootloader
Firmware o & jpl:#4c @ 12 :x LS1043A Bootloader & * ek ¥ » £ %15 7 & /e LSDK #_F
TR G R N N AR AP RS o AR A R RTH PR A
wo o0 R BT B ehlicE e

AT T VLAY SN SR EIHRBEFRESE Y (Aot Blw 2 - P57 ) o

d Ubuntu 2 # £ #72 LS1043ARDB & 5+ » E 3| { Rrir R cnp e o AIVA F B cnpb B > B3t

(- )iplzE 12 :x LS1043A Bootloader & i~ 75

- Miren@ %y ¢ 0 F* Kate (text editor) ki :x LS1043A a2 B e

F_*

Bootloader source code & 4t #% o ¥ i¢ * LSDK £ 3743 > A 2 #7<9 Bootloader

image ° LS1043A rd2 B #-i% 8 TFTP PR4%+ F T § 27 Bootloader image » & { #73] NOR
Flash # u- “0x60000000” - & L& * Kate (text editor) % i :z LS1043A i
Bootloader source code /4™ &% o 2 & dedh % 1s1043ardb. ¢ & <A h% 177 (73
v 7 “Project: Boot Time Measurement 2024, March” i&— 7% o 4T Bz 2 = #7

7F o
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autoboot.c Is1043ardb.c board_info.c cpu.c
171 puts ("NAND\n") ;
else
printf("Invalid setting of SW4\n");

#endif

/*Practice to insert the "Hello World" message in existing u
printf("Project: Boot Time Measurement 2024, March\n");

Ble 2 = ~ 1322 LS1043A Bootloader & & (p 74p#&)

#F L LSDK B# 1 B9 » #{ A1 HBootloader * 45 {7 %mi¥ o LSDK B3¢ = & & *

8 _FlexBuild thimfdg £ o A %4 7 LSDK @ * £ ¢ it (7 i > 407 Blw 2 = #7757 o

root@john-UX305LA: /home/john/Downloads/flexbuild 1sdk2108 github# flex-builder -m 1sl
043ardb -c uboot -a armé4 -b nor

MACHINE: 1s1043ardb

COMPONENT: uboot

BOOTTYPE: nor

make: Entering directory '/home/john/Downloads/flexbuild 1sdk2108 github/packages/fir
mware'

make[1l]: Entering directory '/home/john/Downloads/flexbuild 1sdk2108 github/component
s/firmware/uboot'
make[2]: Entering directory '/home/john/Downloads/flexbuild 1sdk2108 github/build/fir
mware/u-boot/1s1043ardb/output/1s1043ardb tfa defconfig'

GEN ./Makefile

Ble 2. = ~ %1 224 14 ch Bootloader h 758 (7 € 375 (p (73 #)

(= )Y #7 LS1043ARDB *} e Firmware

B R & B%F XS 37 Bootloader image » *c % Ubuntu TFTP PRA%E ¢ >
® LS1043A e Bk ™ 42 DRAM = = = 7 §415 » LS1043A &g B £ #3702 Bootloader
image £ _DRAM € #7% IFC NOR Flash ® » 4™ Blw 2w #757 o Bk ie— i i
w0 7 & LS1043A @ % e System Memory Map[b]F 4= e & > 7 f24eie #- [FC
NOR Flash % LS1043 System Memory ¥ <.t » 2. {& LS1043 & % 4 s J1* & B 2 nt
4 %P~ Flash ¥ hp F o AR hF 3 # > 2feipseT o &F % LS1043ARDB #

#Ep [1] f8 > A% LS1043ARDB iy 48 { #7425 4o Blw 2w 9751 o

11



Ubuntu Linux LS1043A
Laptop System Memory Map

0x00_0000_0000

0x00_6000_0000
IFC region To IFC
(512MB)
0x00_7FFF_FFFF

ECUEESLS L SDK Software
Development Kit

TFTP
Download 0x00_8000_0000

Firmware i
TETP Server DRAM Regionl

To TFTP (2GB) From DRAM
0x00_FFFF_FFFF

Copy Firmware
Copy Firmware

OXFF_FFFF_FFFF

Blw 2= ~ LS1043ARDB : { #7 Firmware ;= 42®(p 7.8 %)

Z ~ 3K 3 LS1043ARDB =fF #%:¢ B 2 ofF #2-pF = %

Afpep o FRIFSTE R OPEFR o 3T B P Linux (FE kL x =
S RA P ROBSERT o PR 2 A S Gc A RBA o A AP
EH LGB A R TS S G R o BRI R R RF A2

St

—Fo A I BRSNS A e AL PSR R o

FIot AR R R AT Y LSI043A P 20 enst it B H D e E 0 B R g
PEr i o R NP PR EI WO RRE T RN T E A - i R U
B2 - R R o S QA PH R SRS R o AW T T BAHRK
SR ALl

(= )z LS1043A & kx> PF4B % 4= 45 0t

(= )3%3# Pre-Boot Loader (PBL) :hficdy 4
(= )3z LS1043A System Memory Map
(= ) kx# EL1 Secure physical Timer 3*pF %

(I )33 Pre-Boot Initialization (PBI) 454 rijfad3- %

PE(r) 25 (I) HBEAAFRAFF LY AR T BHIAPN F L ERT o
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(= )it LS1043A & x> PF4B % 4= 40 it

FAAPEE 2 LS1043A hR 8 5] > BT K L AT BB g
et ph o hoT Bl 2 7 Step 6 it £ LS1043A & ¥ B 5% 9 Lk i3 s & LA 4o

MO e T B gt pEpE s A PBI s hfd B > 4o e 2 7 Step 160 F] L 7NpE
A4 w rogd PBL4p 4 B pc LSI043A p 3030 p B et pF ot i > Stepl8 System Ready
280 & 4 B 434 7 Bootloader (u-boot) 17 % fx#+ operation system

(Linus) - #72 fstep 16 BT3P R » ¥ 1 R ek bk % SLfad B o 4ofe fads 3-

P g1 e B A PE R LA RT KPR G -

Platform operating at SYSCLK Platform operating at platform PLL clock
Step 6 Step 10, 12 Step 11 Step 13 | Step 16 Step 18
PORESET Platform clock

deassertion PBL loads RCW ' PLL locking ' switching happens| PBI phase System ready

Blw 27 ~ LS1043A B 48 kcd- % R A B (B (749 4%)

AFHRYDE Fo b PERAR Y gt R L A_ELL Secure physical

Timer » i& B+ PF B A Cortex-Ab3 processor f 3%[6] o & B iz B3R > ¥ 11518
FruK 3 ehPBl 45 £ 4 L 22 CNTCR Register - ¥t CNTCR & » # Zinig

0x0000_0001[5] » 2 B g2 EL1 Secure physical Timer i*pF Bemtprst iy ok st ph B

B R BB 2342 2 e T Ble 25 AT e
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CCSR Address Space LS1043A Processor

Addr 0x02B0_0000

Cortex-A53 processor

CNTCLKEN | [CNTCLKEN
= register
0x0000_0001 Architectural
. ¥ . Clock gate rcet;?sr;ﬁrs
B!t[31]—0 counter disable CNTVALUEB[83.0]
Bit[31]=1 counter enable

Architectural counter interface

Ble 2= ~ SRR MBI E(p (73p#)

AP DI TR IR BECEEBAR AR BERY FV NE S P
AW TP EZERE LB RF LR o oBle 27 P71 0 F15 Step 16 4. F

4
=
fbﬁx—vi-ﬂb;'ﬁ 55 Fﬁfﬁk}’ "'T'li\'lfa -ﬁ?” PBI }JF[ g 3 N gt ‘jﬂb)"ﬁ i

k=
R

o

* PBI 4p 4 2 fade it
(= )% Pre-Boot Loader (PBL) shifcdi & 4¢

A B3k % LS1043ARDB i& * [FC NOR Flash # # » #702 NOR Flash p 3% & 3 PBL e
Data Structure > @ PBL e Data Structure * & Z Reset Control Word (RCW) » #fiu
B #% ¥ LS1043ARDB & i%:% [FC 2 # 2 NOR Flash p #%«PBL» H 7 ,?us’ Zz RCW -

LS1043A 7 & PBL &%) 5 # i fuip st > B2 Fe d E 00 ok g # 7 32 20 ~ 30

BoZ2EEAMRXITRErE > FIZBBRFRG 1 ey 3 433 v 975 chfe i
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BFR BT F AR Y o BT @ LI L RmEgr R 1 0T AT e g
FRHF R B e R E R AL R E £ E(F

PBL § # % % Boot Rom %  crE 4% F° 38 » B 08 e B A8 % pFen@ B Rk w ¥ >

» )’j*u{ﬁ t PBL p %0 % o LS1043A 7£_IFC NOR Flash 3 2~ PBL & > #-3f B~ 3] e RCW

mE 3 ~ LS1043A p 38 % 5 % > Reset Control Word Status Register

(DCFG_CCSR_RCWSRn) » %P8 QorlQ LS1043A Reference Manual, Rev 6 [5] > %P ™ B
T2 = e
«— Handshake PBL/platform
QuadSPI ICM = >
————— PBL error
PBL
Common
Control
Logic —— PBL error code
eSDHC ICM <
———> Interface from/to CCI platform
IFC ICM < >
RCW[PBI_SRC]

from platform

Ble 2 = ~PBL 3 2 RCW /v A2 4041 B (p 7 4p %)

Bt o BT FERRI Y e AP ik A 1043 & 7 p #8%:7 DCFG_CCSR_RCWSRn #7 %
v RCW eni > & NOR Flash p s0RCW B R F Al > %% % AR o Jit 2 B 4B 12
1043 & 5 7 & 7z e03% B3] NOR Flash p o RCW & o © Blw 2 ~ #75¢ 5 PBL 2 RCW #icdk
.3%1‘#1%][5] » PBL edz 4% v B Bytes 5 L@ #ci@ (preamble) OXAADDAADL - - F (s w

# Bytes » £ i@ 0x01EE0100 - H ¢ O0xEE0100 45 = DCFG_CCSR_RCWSRn -

15



Preamble (required)

Q= |o|lw
-lol-a
=~ o|=o|lwn
Q|=|o|=|lo
O =)D

2
1

0
1
0

Q= 9|l=la
A =N = s

1 0
RCW data ACS=0 BYTE_CNT = 000000 (64 bytes) CONT=1
SYS_ADDR[23-16]'
SYS_ADDR[15-8] '
SYS_ADDR[7-0] '

BYTEO

BYTE?

BYTE2

BYTEB3

Wm 2~ ~PBL 2 RCW #cp 2B (A i74p %)

#T REFF 2 439 DCFG_CCSR_RCWSR o p % - & £383% Register » § & L%t LS1043A

System Memory Map 7 £ & e 4 o A Mg dna ¥ 8 > v T o

(= )23 LS1043A System Memory Map

LS1043A 7 System Memory Map i 3 7§ & p $8475% ¥ * 1% Jh > System Memory #%*7

sl

B XA R FERRT A HE LGN 6 RN B 0 4o [FC 2

DDR - System Memory ® 3 — B 2 en®mesh > 70 Kl 2 742 B2 H PPN L7
Fort e P ek i 0 5B T?\:iﬁb,T&ﬁ;é Configuration, Control and Status Register
(CCSR) -

Fulg & 445 CCSR cm FIE_F] 5 & 7232 1043 6 7 7 & #/ze3§ 23] NOR Flash p s RCW

i@ > m DCFG #% u- §_0x1EE0000 » %P8 QorlQ LS1043A Reference Manual, Rev 6

[5] > # RCWSR # System Memory Map ¥ iz % 24T Blw 24 #77 o
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RCWSRn Map DCFG Memory Map CCSR Address Map System Memory Map

OX1EE_0100 OX1EE_0000 _ 0x00_0000_0000

0x00_0100_0000
CCSR
0x00_OFFF_FFFF

OX1EE_OFFF
Big-Endian

Ox1EE_OFFF

Big-Endian

OXFF_FFFF_FFFF

Blw 2.4 ~ RCWSR % System Memory Map ® chi=% BI(p 7.5 ®)

FRGIE 1 1043 & 2. F 3 & FEesf 23] NOR Flash p e RCW & e 2 £ 2 3 B~
DCFG_CCSR_RCWSR r2 2 IFC Region ehph % o A 4 4 %] 5 10437 & = HRCW 2 NOR Flash
Mo RCW & - “0x60000000” % memory map * 35+ NOR Flash -

PRGBS e & &8 NOR Flash e @ “0x1EE0100” % memory map * &4+
DCFG_CCSR_RCWSRn » #f34 3% R* iz 34 ik 36 % & & 2+ i DCFG_CCSR_RCWSRn © & + &g 7 <12
NEARR > A BEES 1043 f B F & FEeig B3] NOR Flash p s RCW & - 0x60000000
g3 nkdp e NOR Flash ch@ gf - sp o i Bytes «hig 5 0xAA5SAASS (Big Endian
Swap) » . PBL #Data Structure » > RCW ehiE E€ % 9 1 Byte B4 » 40T Ble 2. L

S
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=> md OX1EE0100 14
01lee0100:
0lee0110:
0lee0120:
0l1lee0130:
0lee0140:

10001008
02005514
oJcjejojolole]o
OOOO0000
OOO00000

=> md OX60000000

60000000:
60000010:
60000020:
60000030:
60000040:

55aad5aa
oJojejolojolefo
005002€0
OO000000
96000000

OOOOO00a
12400080
ofcjojololelolo;
01110000
OO000000

0001leeOl
oJcjojojoelelo;
002000cl
00880300
01000000

OOO00000
005002e0
clejojojolelolo;
96000000
00000000

10001008
02005514
00000000
00000000
78015709

ocjejololole]o
002000c1
OO880300
01000000
OOOO0000

OOO0000a
12400080
oJojejojojolelo
01110000
10e00000

Blz 2.+ ~ NOR Flash # RCWSRn p RCW &t g BI(p 7 4p 3%)

dBle 27 #57 > LS1043A @i T8 > BB T BRI KK L2 BT s -
Edp 4 A P o G Rle 2 7 Stepl0, 12 ¢ » @R P % 3% T LS1043A ¢ %18 IFC
i 3f 3% 2~ NOR FLASH * PBL é#RCW - @ & € £ B 3| RCWSR + > &7 %34 {7 p% > LS1043A
P83 P~ 1 0x06000000 - #-3f 2~3) PBL chiE - 8 » 3= uk 0x01EE0100 ©

“0x01EE0100” 7 memory map t &4 & RCWSR » #7140 3% B ig B & nhse it & & 35 B

DCFG_CCSR_RCWSR o LS1043A »* B 4% & by £<3f B~ b 30 PBL 97 (2 4o ™ Blw 2. + - 7

NOR
(PBL_RCW)

0x0600_0000

’,‘F o

LS1043A

IFC

RCWSRn

0x01EE_0100

Reset Timeline Diagram
Step 10-12, PBL loads RCW

Ble 2+ - ~ LS1043A »* B 48 & frg B sf B~ b 3% PBL(p 7.5 ®)

RCW & 5 64Bytes > 512bits e &V i F & 4+ %] A 45 Bit(192-195) - Bit(192-195) &_*
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PBI_SRC » ¥ ¢ % £& 733 PBI_SRC » #] % ¥ & 7 PBI_SRC # 4 QSPI # SD/MMC #
IN’ﬁﬁMKw}wwﬁ?u%i{EEﬁwuﬂmﬂ—ﬁ 2 5] % 2% > QSPI %

010x > SD/MMC % 0110 » IFC % 1110« A 3% &1 keng % 5 1110 5 &~ & 3

%\

PBI_SRC &3t % 3 IFC» %™ Mw 2 = o a8 & A g - 570007 10 2B 481

1043 & % 3 & Fzefgg 23] NOR Flash p 9 RCW & » » ¥ " 23 ROW ch i@ £ & e o

1 1

1
Boot configuration (fields 192-223)

192-195 PBI_SRC Pre-boot initialization source. | The following restriction apply:
The pre-Boot loader fetches
address/data pairs from the
selected interface for the
purpose of pre-boot
Initialization of CCSR and/or
local memory space.

* RCW and pre-boot initialization data must be
loaded from the same non-volatile memory
device

The hard coded RCW source options are not
considered their own memory interface for this
purpose.

Options:
010x QSPI
0110 SD/MMC

1110 IFC (The RCW field IFC_MODE configures the
IFC, provided the IFC has not already been configured
by the cfg_rcw_src configuration input signals, which
have precedence.)

All other encodings are reserved.

Ble 2.+ = ~RCW ¢ »PBI_SRC Options i¥ 78 Bl(p {74p#%)

(= )%+ kxds EL1 Secure physical Timer 3*pF %

PR LA _ELl Secure physical Timer » 3% % & Cortex-Ab3 processor p
s & Ble 27 Step 16 ~ PBI phase kx#s 453t B £ §i4f ; aE o Fl A PR RS
@i (v & = PB4 £ s afe st o % Lt U-Boot By B B et > 7 ot v
—HCHET BARVRGE R fy 23 I PEEREFEED PR R 0 TS IR
%1%%%,’§?§%9@%%ﬂiﬁﬁ,ﬁﬁﬁ%Tﬁﬁﬁﬁli%gﬁ%%%
¥ o

m 18 & fx# EL1 Secure physical Timer 3+ pF % » %*u}*,—; L35 W Ea

Secure_system_counter CNTCR #p % » CNTCR % 5 B % 40T Blw 2 -+ = 945

=
i
t

F 3 BA* K 2 ELl Secure physical Timer :PF B i F B fxen o 4oBle 2. = 977

Bit0 4r% B 0 ehifie s £ 3 A M PR e Bit0 4o % A7 1 ehidse S 23 B
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LRI AE T o #710 i B register F & 3 ~ 0x00000001 o & 3 pEF R 403 (T o

Address: 2B0_0000h base + Oh offset = 2B0_0000h

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit
R
w

Reset

15

0

Secure_system_counter CNTCR field descriptions

Field Description
311 This field is reserved.
0 Enables the counter
EN
0 System counter disabled.
1 System counter enabled.

Blez += ~CNTICR#% 5 EP 2 R(A 74

139% Secure_system_counter CNTCR e73f » 3% Register = k=% (0x02B0_0000 -
0x02B0_000 %> QorlQ LS1043A Reference Manual [5] Chapter 8 -~ Secure System
Counter » 0x02B0_000 ¥] 0x2B0_FFFF % #.# o @ Secure System Counter * /&>%
CCSR Block Base Address Map 0x00_0100_0000 ] 0x00_OFFF_FFFF en% #.pn - @ CCSR
Block Base Address Map * />% System Memory Map f o T Bz 2.+ w &7 3
Secure_system_counter_CNTCR % System Memory Map p == % o “0x02B0_0000" %A
memory map t &35 v Secure_system_counter_CNTCR » #7143 i ig B 3 kb 3k % & & 22 B
Secure_system_counter_ CNTCR -

Secure_System_Counter
CNTCR Memory Map CCSR Address Map System Memory Map

0x2B0_0000 _ 0x00_0000_0000

0x00_0100_0000
CCSR
0x00_OFFF_FFFF

0x2BO_FFFF
Little-Endian
Little-Endian

OXFF_FFFF_FFFF
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Bw 2+ w ~ CNTCR % System Memory Map ® =% B(p 7% @)

SR ESH BT Fp > AP EE A 0x02B0_0000 i B3 nkE ~
0x00000001 o r2 + g i¥ i £ 2 & Secure_system_counter_CNTCR iz ® Register p #-

CNTCR[31]fe ® & 1 1 1 & 4 £ gcd (enable) T 323+ PF B o

(I )3 Pre-Boot Initialization (PBI) 4p 4 ki3t %

& fx#> EL1 Secure physical Timer P % > "‘j}‘“/’ B3 CNTCR register enBit 0 3 »
1o BitO 4% &7 0 gt N A BRI M PR L Bit0 4ok dgor 1 chggse v &3P
WL A (PR o FE TR bit 0 cniE g ’ﬁ%‘%ﬁ—i % CNTCR &3 1t > @
CNTCR == hkf]fL{OXOZBOOOOO o BEIEIPFRERE 4T (Tans 0 & CNTCR register
,‘T‘f‘u%? L3~ 1T i 0x00000001 o 7 A 3 pE R 4E F o

fe £ d # CNTCR 3+ £ 0x02B00000 42 41 7 %2 Base 0x01000000 rd= 5 » #7037 & *
3| ALTCBAR % % & » 143k 2%  Base % 0x02000000 - ALTCBAR % 5 B R % 4™ Bz 2
+ 7 #r57 » ALTCBAR[0-23] # 7+ Alt configuration base address - i& B f& 8 % s it
MILFE o R B Rds 0 24 ALTCBAR[0-23] # % 7 48-bit address mode #
% = 24-bit > » i‘u{;m v F AR K T F M~ Base & 0x02000000 > 12 48-bit address
mode % % T)IJ‘KOXOOOO 0200_0000 » #rr2 s % & & ALTCBAR 3 » 0x0000_0200 -

Address: 157_0000h base + 158h offset = 157_0158h

Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1S|1E 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3

R
W ALTCBAR —

FlesetOO00000000000000|000000000000{}000

SCFG_ALTCBAR field descriptions

Field Description
0-23 Alt configuration base address register for PBL.
ALTCBAR
24-31 Reserved

Blez2 +7 ~ALTCBAR % 3 Ep 7 BI(p 74
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£ 2% 7_Alternate Configuration Space f‘u%ﬁ’ £ L %39 ALTCBAR #= 1t o 4o ™ Bl 2. -
- Bt 0 439 System Memory Map {4 » ALTCBAR *% CCSR *# & SCFG > d ¥ 4
ALTCBAR & iukﬁ-%i()x01570158 o

ALTCBAR SCFG Memory Map CCSR Address Map System Memory Map

0x157_0158 0x157_0000 _ 0x00_0000_0000

CCSR
0x157_FFFF

0x00_OFFF_FFFF

Big-Endian
Big-Endian

OXFF_FFFF_FFFF

Bw 2+ -~ ALTCBAR & System Memory Map * =% B(p 7.5 @)

Rt BEFPEETF L3 &% PBl 454 22 ALTCBAR 2 CNTCR » ® % % & >
¥+ ALTCBAR & » 0x0000_0200 - % CNTCR & » 0x0000_0001 o d ** CNTCR 3= 5t

0x02B0_0000 42 1 7 #=2& Base » 0x0100_0000 ] OxOIFF_FFFF » rde ] » 72 & L4 %*
ALTCBAR #_% Alternate Base > 0x0200_0000 ] 0x02FF_FFFF » 4opt - % CNTCR == 4t
jev i B E & Alternate Base g By ¢ o &7 RA A TAoR LAt PRI 4p £

KA F F BAH » gk (F o

£t % PBLAp 4 o pos 7 ik B3 TR R ABIR A HE %Y LSI043A AT R ¢ £ p

[5] » PBI ﬁiﬁ%“é‘-’}#-&r@l P N
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First pre-boot ACS BYTE_CNT CONT=1

initialization command SYS_ADDR[23-16]
(optional) =
SYS_ADDR[15-8]

SYS_ADDR[7-0]

BYTEO

BYTE1

BYTE2

BYTE N-1 (up to 63)

Blw 2 - = ~PBl 45 4 #cdp B HEB(A 74 )

ot Ble 2 b= T o - BREGDPBII 4 ¢ 7 7 ACS ~ BYTE_CNT ~ CONT -

SYS_ADDRn ~ BYTEn % 7 B4 i o &4 » § »ccPBl 45 4 > e BHT B G AT

f20 BT B =P A AT o

e T Ble 2t A s X ACSHEE 08 1o F ACS = 0 pF » v & @ * 42 v Address
Base = 0x0100_0000 - i ¥ Address Base 4z CCSR address map ¥ sg4zde= ¥ ° §
% ACS = 1 pF» & @ * X Address Base » i& 1 3 * e Address Base #_ % & &

ALTCBAR Register % # -

Field name Description

ACS Alternate Configuration Space. Logic 1 for alternate configuration space. Logic 0 for CCSR Space. Note
that this field must be logic 0 for the RCW data.

Blw 2+~ ~ACS & (p Fdp#k)

4o Blw 2+ 4 > BYTE_CNT # =& ¢ < % BYTEn 3.+ 5 & % Byte o BYTE_CNT=0b000000
7? % 3 64bytes » BYTE_CNT=0b000100 i‘*‘uﬁi # 7 4bytes e T B i & oiv* > £ 2
#% PBL iz @ PBI 4 4 chdicdp = ¢ 3 & @ Byte o @ PBL ¢ 1935 BYTE_CNT #f i & » 2

ERakih R R Aapt S/
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Field name Description

BYTE_CNT Byte Count. Represents the number of bytes associated with this address/data pair. Note that an encoding
of all zeros represents 64 bytes. Only power of two multiples are legal (1, 2, 4, 8, 16, 32, and 64 bytes).
The associated SYS_ADDR must be aligned to the byte count of the command.

000000 64 bytes

000001 1 byte

000010 2 bytes

000100 4 bytes

001000 8 bytes

010000 16 bytes

100000 32 bytes

All other encoding are reserved

Ble 2 +4 ~BYTE CNT =& (p 74p4%)

e Fle 2=+ o CONTHf =& e 4 7 2B PBl 45 4 &% & Bt - B PBI 45 4 - % CONT
=1 R*&iz@E PBlips 272 A58 B PBLEFREALTHEFRT- Bips - F

CONT = 0+ Pl 435 PRI 43 4 £t~ i » PBL & s Bz id 474

CONT Continue. This bit should be logic 1 for all commands except for the End command.

Ble 2 -+ ~CONT =& (p i74p )

4o Bw 2. = - > SYS_ADDRn # = % 57 System Address > = 7 = B byte » % 17 B~p
ghifoffset B o @B =& fod - BHFACS & & @ * o bldezi » ACS = 00 572
SYS_ADDRn = 0x57 » 0x01 » 0xb8 » A & % i * £ & Address Base = 0x0100_0000 ¢ *

Address offset = 0xb70158 » & 18 * %k 3PP &% 4 Address = 0x01570158 -

SYS_ADDR System Address. The lowest order system address bits. Note that this permits addressability down to a

byte for single byte transactions. SYS_ADDR must be aligned to the byte count of the command. The
upper bits are either selected from alternate configuration BAR (depending on value of ACS) and then
concatenated with SYS_ADDR to form the full address associated with the command.

Blz 2. = - ~SYS ADDRn % % (p 74 #)

4o Flw 2 = = > BYTEn #§ =& fof§ = BYTE_CNT #5 e i@ * « B o] ki » £ 4
BYTE_CNT=0b000100 » #: % % 3 BYTEn # 4 » # Bytes » # 4z Byte0 ~ Bytel ~ Byte2 ~

Byted o #r12 PBL & & 4 # B~w B Byte & & chiE o
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BYTEn

Byte number n where n may range from 0 to 63. Byte O corresponds to address 0 relative to the
SYS_ADDR (starting address), byte 1 for address 1...., and byte 63 for address 63. Note the first
command must be the RCW address/data pair and must be 64 bytes of data . Note that BYTEn is only
present/valid in the data structure if n is less than the BYTE_CNT.

2

Bw 2 - = ~BYTEn ®.&(p i74p#%)

EAETRR T PBL Al RS 0 AR 4SKE - B PBI 44 o 4 el » PRI 4 4 2

% ¢ ALTCBAR % 5 % > %+ ALTCBAR % » 0x0000_0200 > 4= Bw 2. = = #75% o

ACS=0b0 BYTE_CNT=0b000100 CONT=0b1 0x09
SYS_ADDR][23-16] 0x57

SYS_ADDR][15-8] 0x01

SYS_ADDR][7-0] 0x58

BYTEO0 0x00

BYTEl 0x00

BYTE2 0x20

BYTE3 0x00

Bl 2= = ~PBI 434 % » ALTCBAR 32345 & W(p 74 %)

P %: ADDR: 0x01570158 > DATA: 0x00000200

ACS=0 > # * Default Configuration Space @ #]% P # ADDR Base %_ 0x01000000
BYTE_CNT=000100 » #] 5 ALTCBAR Register * 32bit - 4 & Bytes > vxdcBlw 2.+
1 :E# 000100 4bytes

CONT=1 > %15 #3454 # A_PBl & {s - Bdp 4 - i

=N
(s
~=i
St
=
At
_I‘ w
4)},
pIS
R
?\45
/F*}

CONT=1

e g & PBI 454 % - B BYTE = 0b00001001 = 0x09
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6. SYS_ADDR =p #&3 x5 0x01570158 » # ¢ 0x01000000 *r 5 Default
Configuration Space » £ 4r+ Address offset = 0x570158 » #7213 » 1T = i
B o
1) SYS_ADDR[23-16]= 0x57
2) SYS_ADDR[15-8]= 0x01
3) SYS_ADDR[7-0]= 0x58

7. BYTE[0-3] = 0x00000200 > ] # 7 #+ ALTCBAR Register % » & 0x00000200 -

1) BYTEO = 0x00
2) BYTEL = 0x00
3) BYTEZ = 0x02
4) BYTE3 = 0x00

8. &3 B/~ ALTCBAR Register 7 PBI 454 &
1) 0x0957_0158
2) 0x0000_0200

NEFRF B PBLpS o x /‘T‘&{fé * PBI 45 2 B 22 CNTCR % '+ & » ¥ CNTCR & »

0x0000_0001 > 4= Bl® 2. = w #7357 o

ACS=0b1 > £ 2. | BYTE_CNT=0b000100 > &£ 3. | CONT=0b1 + 5 4. | 0x89 > &t 5.
SYS_ADDR[23-16] > £F 6. 0xB0 > £F 6.

SYS_ADDR[15-8] - &% 6. 0x00 » 5% 6.

SYS_ADDR[7-0] » & 6. 0x00 > 5% 6.

BYTEO » 5 7. 0x00 > 5 7.

BYTEL » 5 7. 0x00 > 5% 7.

BYTE2 » & 7. 0x00 > 5% 7.

BYTE3 » 5 7. 0x01 > 5£ 7.
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RBlez =2 ~PBl 454 & » CNTCR K45 & B (p 75 %)

p 1%: ADDR: 0x02B00000 - DATA: 0x00000001

ACS=1 - # * Alternate Configuration Space > %] P # ADDR Base &_
0x02000000

BYTE_CNT=000100 > #] 5 CNTCR Register = 32bit > 4 i Bytes > wi& 4 000100
4bytes

CONT=1> %15 #3p 4 % L PBI & td - Bdp4 » Sm B B dpsd o &RBRT
CONT=1

e g & PBI 444 % - @ BYTE = 0b10001001 = 0x89

SYS_ADDR &P %3+ 5k % 0x02B0_0000 - # # 0x0200_0000 = % Alternate
Configuration Space » £ 4+ Address offset = 0xB00000 » #7123 » 2T = i
B o

1) SYS_ADDR[23-16]= 0xB0

2) SYS_ADDR[15-8]= 0x00

3) SYS_ADDR[7-0]= 0x00

BYTE[0-3] = 0x00000001 » #]# 7~ ¥+ CNTCR Register & » & 0x00000001 -

1) BYTEO = 0x00
2) BYTEL = 0x00
3) BYTEZ = 0x00
4) BYTE3 = 0x01

FEMHB - B CNICR Register 0 PBI 45 4 &
1) 0x89B0_0000
2) 0x0000_0001
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& B < EL1 Secure physical Timer i+ p % > /TJL‘\) B3 CNTCR register enBit 03 »
1) F et A a3 B o d A BT b 3 F ik PRI 454 B3k
ALTCBAR 2 CNTCR » B % 5 £ » #7112 B fx EL1 Secure physical Timer % » £ 3

£ T A iEdp £ 0 538 PBI 4p 4 2 Fads LS1043A P8t pr Bon Az 0 o™ Ble 2 -

T o i k? o AFRI A BrEf - BRTER O SRS FERN G
B E e FEH P B AN AT RIS BRI ERE > U E B E o
PBL Data Structure LS1043A CCSR Address Space

Addr 0x0157_0158

Cmd 0x0957_0158

Data 0x0000_0200 0x0000_0200

Alt base addr applied
0x0200_0000

Addr 0x02B0_0000

Cortex-A53 processor

Cmd 0x89B0_0000 Addr 0x02B0_0000

CNTCLKEN [CNTCLKEN

Data 0x0000_0001 Data 0x0000_0001 0x0000_0001 omer 1 | aciimcisal

Bit[31]=0 counter disable registers
Bit[31]=1 counter enable

CNTVALUEB(63:0]

Architectural counter interface

Blw 2= 3 ~ 2 PBI 45 4 fxd> LS1043A p 3Rt pr B A2 R (p 708 )

i * koA i PBI 45 4 #x#° EL1 Secure physical Timer P& - @ ffl F2 %
B A E R R R i 0 8 PR B E ho s TR AR o 91 SRR A e
PBIdp4 3 Bdschy = > ;@ AR ERTHmb R TP £ F MPFEyp# 7 Endian
Mode 7 B¢ -
#1375 & NOR Flash ehdcdp 7] % 8.4 Big Endian fe= > & &% 7% & CCSR
Address Space ? fr#cdp#t 7| ¥ 5v 4 Big Endian & #_Little Endian &= » #rr45 %
& %7 (Byte Ordering) sk 38 o A ot 6 e B @ 7 7 f# CNTCR «dicdy 4 Big
Endian # % % Little Endian > %)t = 7 3P B &2 8 oy d o

te - CNTCR edcdy = 7 3% = 4p ¥ & - Endian Mode f6 - % 3 #/z:0 CNTCR #cdp 3% &
#7015 0x0100_0000 > %5 :% Byte Swap s 2 (& > CNTCR #73f B~ 3| erdicdy » 4 A

FER & e 0x0000_0001 o 4ept - ii*u? rigJfx#» EL1 Secure physical Timer 3*
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pF % o CNTCR #c¥5 2% I Endian Mode 2. A e > 4o™ Blw 2 = = #77% o

PBL Data Structure LS1043A CCSR
(NOR Flash) Address Space

Addr 0x0157_0158

ALTCBAR

Cmd 0x0957_0158

PBI CMD 1

Data 0x0000_0200 0x0000_0200

Big Endian Big Endian
Alt base addr applied, 0x0200_0000

Addr 0x02B0_0000

Cmd 0x89B0_0000 Addr 0x02B0_0000 CNTCR

Data 0x0100_0000 Data 0x0100_0000 - 0x0000_0001
Big Endian Big Endian Little Endian

Big Endian to Little Endian Byte Swap

~N
(@)
=
()
@
a

Bz 2 = = ~ CNTCR #c¥4 =% I Endian Mode z B chig 3 B (p 7% %)

Bar oy H3m o Aehp AR LR P& EHER N fds EL1 Secure physical
Timer PF® > EFBHF B pFenp 4 o @ SRV 1 fads 3 pF B aopF % 33t PBL loads
RCW ev™ — B oh 3 > *v 538 PBl 45 4 2 #3223 B % 35 B CNTCR 2 ALTCBAR shp % » 1
P TR IO AL NP he @l T PBL 35 4 Y & # %)L { Endian Mode
shi 4% o i & Endian Mode Byte Swap 7 #:t8 » A8 A iE PRI 4 4 4o > #27 kA
2T - BR&RE S fBootloader ¥ 2 B ATH &A ifdg £ -

PBI 45 4 - » 0x0957_0158 ~ 0x0000_0200

PBI 45 4 = > 0x89B0_0000 ~ 0x0100_0000

sk pE R e (i AR B e T Bl E 2 S < S .
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PBL Data Structure LS1043A CCSR
(NOR Flash) Address Space

Addr 0x0157_0158
Cmd 0x0957_0158

Data 0x0000_0200 0x0000_0200

Alt base addr applied, 0x0200_0000

Addr 0x02B0_0000

Cortex-A53 processor

CNTCLKEN [cNTCLKEN
register

Cmd 0x89B0_0000 Addr 0x02B0_0000

Architectural

Data 0x0100_0000 Data 0x0100_0000 0x0000_0001

, . o
Bit[31]=0 counter disable

CNTVALUEB[63:0]

Bit[31]=1 counter enable

Architectural counter interface

w2z = = ~ BFcELl Secure physical Timer 3*pF B3k ivinfedg 2 B(p A5 A)

2 ~ %% LS1043ARDB /¥ 4% & 2 fF 2t pFr = &

b - FROF B = enPFEL 0 AR T U Eads e 4 LS1043A FF A8 pE R chgic 1 AR
(source code) » 3% % & i&— ¥ ¥ap B fade 3H P B 088 N 25 B & 12 LS1043A ir 88
(Firmware) % # » %1% LS1043A #7# * @ #5748 (Bootloader) #_U-Boot :» #FJpt 2 Z &
-2\ BB e R 2 pF R (8 & & 32 LS1043A U-Boot Bootloader » # v = % Bootloader 7
- BATH{5 AL o

LSI043A & & B §sps % 8 » 1| @ 48425 (PBL) shigif » ¥ #57e PBL “F 247 1 PBI 4
£ o @ AF Y U-Boot 4p M 4t 8.5 7 7 f% U-Boot dhik &4 » {4 I AR SR 4 A AR
Feni ¥ o Mt e PBL s PBIdp 4 > AR F R hy S R EE . 2 a0y
Bootloader kx# crifg 42 ¢ > 36 » B or 3P BCE NI REAR R > Aot TV 0 AR BiEARE B
EERE > Mo R B EER L il 4ot {7 R R B BB Y PRER o

AR R B e LT IR B RTH - E R 45 ~ B 22 Bootloader & 7% X £
Fri4¥ ~ L #7 LS1043ARDB P 1857 #8102 3 LR 5B /25 R T kB % o AL F H M2 H

FRB- 2 FEHEBRBEIFHREEATR ) TR BB o
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(- )12z Bootloader % 5 ¥ & 7% 3%
% LSDK 7 12 %% LSI043ARDB # ¢ * crir 4 > 2 %% 3 LSIOA3ARDB chié » 52 - 45

Pl TRl 2 - N o BT ok BE L LB P (Bootloader) U-Boot

¢ ATH{ PBI thiy £ > 2 BRSPS FAPH R A R T B o 4T w2 2 AT

PBI 4p 4 eri ¥ i B 4% RCW 12 2 U-Boot ¢3¢ ¥ » fe & { F.13 RCW » =712 247 PBI 11/

RBE R R BT Rt e g - TUERT RFERIAHF P

(Bootloader)® RCW ek i~ %5 o

Reserved for MBR
RCW
PBI

PBI + SPL > | u-boot-spl.pbl
U-Boot '

Fixed Offset Block #8

U-Boot environment variables

PAD + Unused
Krvel EFT Ciftset Kernel FIT Header
(we use block #0x10000)

Kernel

>~ kernel.itb
Device Tree

Ramdisk

Available for other uses
like File System,

Applications

Figure 2. Required images

Blw 2 = ~ ~PBL~PBI ~RCW = 4 # T2 s RI(p 74 8)

L
5

24457 LSDK p 38 RCW e fp %48 » o %78 2 H B jT4e ™ Bl 2 = 4 #7771 » R 45 ¥

Z 7 % BrAcdl k0 bl finclude <../1sl043aqds/cci_barrier_disable.rcw> - &

% p\?{é@fﬂﬁf@%%%&{%ﬁ o PBl 45 4 -
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flexbuild_Isdk2108_github/components/firmware/rcw/Is1043ardb/RR_FQPP_1455/rcw_1600.rcw

"*
* LS1043ARDB RCW for SerDes Protocol 0x1455

*
* 158G configuration -- 2 RGMII + 1 QSGMII + 1 XFI

* Frequencies:
*

* 8ys Clock: 100 MHz
* DDR_Refclock: 100 MHz

* Core -- 1600 MHz (Mul 16)
* Platform -- 400 MHz (Mul 4)
*DDR -- 1600 MT/s (Mul 16)
3/

#include <../Is1043aqds/cci_barrier_disable.row>
#include <../Is1043aqds/a009929.rcw>

#include <../Is1043aqds/usb_phy_freq.rew>
#include <../Is1043aqds/uboot_address.rew=
#include <../Is1043aqds/a009859.rcw>

Blez -4 “ROWeha 752 R s N B(p 73 #)

V- A P ESHPBI A 4 1 0 AERIT L AR N FROPBI L o A

gz iRkt o e BARR Y ATH PBI4p £ e T Bl 2 = L orT 0 AT R8/9/10 =

/#
* PBI Commands for LS1043AQDS and LS1043ARDB
*/

5 .pbi
6 write 0x570178, 0x0000e010
7 write 0x180000, 0x00000008
write 0x570158, 0x00000200
flush
10 awrite Oxb00OO0O, OxO01000000
11 .end

Add line 8/9/10 to enable system counter, March 9, 2024

¥

t

t

* About Flush command: Follows the previous write with a read from the
* same address. The purpose of this command is

* to ensure the previous write has taken effect.

F

Wz 2 =+ - Becu-boot B 48 e A7H PBl 45 4 (f 74 #)
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do b Blw 2 2 LA 0 AR B W stodh R Y hPBL 4R £ e 0 A hE R
FAEY R4 8/9/10 = Fap 4 R W AR 0 22 Fap s T ARV EE 0 &

SRPBTET R OER o #* flush % awrite chR FIE & <o — B writedp 4

CHRFLEY > JRFHNET - Bt > AL BEBFFIRP I IR
e B AR 0 A F & LSDK ¥ RT b 4 o o T Rlw 2 2 - TF o T S iR F
Fbdg £ B A 4K URIFIRE Sl B - g £ R L B ER A B 2

£ % K %F U-Boot @ & = if EE PR K Fx enB {5ir 4l o

#root@john-UX305LA:/home/john/Downloads/flexbuild_Isdk2108_github#
source setup.env

flex-builder clean-firmware

flex-builder -m Is1043ardb -c¢ uboot -a arm64 -b nor

flex-builder -1 mkfw -m Is1043ardb -b nor

Ble 222 = - ~LSDK ¥ * %i¥ds £ ( 4 3)

AR Fw L R RSB S Ao T Flm 2 2 2 S il da 0 AR

Hendy £ 7 OGS 3 il v tnt L F B AR R 0P St R -

make[1l]: Leaving directory '/home/john/flexbuild lsdk2108 github/packages/firmware’
make: Leaving directory '/home/john/flexbuild 1sdk2108 github'

Writing 0x00000000 <---> firmware/atf/1s1043ardb/bl2 nor.pbl

Writing 0x00100000 <---> firmware/atf/1s1043ardb/fip uboot.bin

Writing 0x00900000 <---> firmware/fm ucode/fsl fman ucode 151043 r1.1 106 4 18.bin

Writing 0x00940000 <---> firmware/qe ucode/iram Type A LS1021a rl1.0.bin
Writing 0x00980000 <---> firmware/phy cortina/cs4315-cs4340-PHY-ucode. txt
Writing 0x00FO0000 <---> linux/kernel/arm64/LS/fsl-1s1043a-rdb-sdk.dtb
Writing 0x01000000 <---> images/1sdk2108 yocto tiny LS arm64.itb

Ble 2 = = ~LSDK B % BB msn b= 7 (p (74p %)

Bk e G d BT PR BT ORGRF &R B BT OB
“t10A 7 & U-Boot SR R AR Y o ATH{ A PRRR LR B BRI AR o A0 B Rde
3% B~ 2 k7 ELI Secure physical Timer 3> PF % » 2 7 23] (53 = hic
Function Call ¥ 12i * o 33 erFunction Call 4 #|4c™ Blw 2. = = #7577 o T B #77F
5@ BopF I ehget_timer() Function Call » #1% &4 %3 Function Call » #7122

FUERAT GG LI ATH R A
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flexbuild_Isdk2108 _github/components/firmware/uboot/lib/time.c

/* Returns time in milliseconds */
ulong _ weak get_timer(ulong base)

{
}

return tick_to_time(get_ticks()) - base;

Bz 2 == ~mF u-boot » #HB-PFRH ehrget_timer() Function Call(p 74p#&)

AL RT3 RS K R S printf () Function Call ¥ 12 @ * o T Blw 2 = w

= &g o pFF eh Function Call

=
RS

printf("Project: PBI start to u-boot console init: %ld ms\n", get timer(0));

-

Ble 2 =w ~ 3% u-boot ¥ &+ P& chprintf() Function Call

RO EEBRER > AL ARPERY KEZ BERYE - - BEREL A U-Boot
fx#> UART Console & > % = £ p|2-8 & U-Boot = = i # *F 38 % A MK A > ¥ =
BEREE A U-BootH{F2Ehpiz - 27 Rz BERE ASFE A

Bootloader ® #5 I|4p ¥t e 48 » 36 ~ o7 PR ehFunction Call o i :c% — &P

g2 % — B8 plgE & U-Boot £x# UART Console 4 » 3% A TR ES T 7 Ri4otdh % o

ok LALE cpuce e T Ble 2 2 T AT o

root@john-UX305LA: /home/john# 1s flexbuild 1sdk2108 github/components/firmware/uboot/arch/arm/cpu

/armv8/fsl-layerscape/cpu.c
flexbuild 1sdk2108 github/components/firmware/uboot/arch/arm/cpu/armv8/fsl-layerscape/cpu.c

Ble 2237 « Resfhdens et 2 8 20 7448

BT i,j*u%? Eigiccpuc® TR A 4o T Ble 2 = 2 497 0 fprint_cpuinfo i B

Function Call % ® - #1005 % 1006 {7 ¢ 3 4c &g o7 P& FF cofg 5t o

34



autoboot.c Is1043ardb.c board_info.c cpu.c putty.log
printf("aftter

i-boot console in ms\n"):

wrong Loc on to insert the code here

#ifdef CONFIG DISPLAY CPUINFO
int print cpuinfo(void)

{

struct ccsr gur _ iomem *gur = (void *)(CONFIG SYS FSL GUTS ADDR);
struct sys info sysinfo;
char buf[32];
unsigned int i, core;
u32 type, rcw, svr = gur in32(&gur->svr);

1005 /*Adding system counter. Project: Boot Time Measurement, March 2024+%/

1006 | “PrOJect PBI start to u-boot console 1n1t %ld ms " 8
puts(“SeC: ");

Ble 2 = = - & U-Boot ¥c#> UART Console {53 4c B 83 pr &g 7 (B (73p4%)

Brek - R ¥ - BERIEE A U-Boot R F ik B AL 0 AAT

LED I RAsHRE 0 AR R FH 5 1sl043ardb.c o & T R fi‘ % & 3 #x 1sl1043ardb. c ®

W

R NFE o AT Ble 2 2 < far 0 189 2 190 7 ¢ M 4o A on B chafR g

m

ile Edit View Projects Bookmarks Sessions Tools Settings Help
Is1043ardb.c john_notes_March
printf("Project: Boot Time Measurement 2024, March\n");

#ifdef CONFIG_TFABOOT

#endif
printf("CPLD: Vsx.%x\nPCBA: V%x.0\n", CPLD READ(cpld ver),
CPLD READ(cpld ver sub), CPLD READ(pcba ver));

puts("SERDES Reference Clocks:\n");

sdlrefclk sel = CPLD READ({sdlrefclk sel);

printf("SD1 CLK1 = %s, SD1 CLK2 = %s\n", freq[sdlrefclk sel],
freq[0]);

L Filesystem Browser Projects [ Documents |

Adding system counter. Project: Boot Time Measurement, March 2024*/
prlntf{ Pro}ect u-boot check board complete: %ld ms\n",
get timer(0));

return 0;

Wb E 0 MRk L5 auotboot.c o 4r T Bl 2 = N T o

root@john-UX305LA: /home/john# 1s flexbuild 1sdk2108 github/components/firmware/uboot/common/a

utoboot.c
flexbuild 1sdk2108 github/components/firmware/uboot/common/autoboot.c

Ble 2=~ ~ Rbdefhang iy 2 8 L Fipd)




ET X)T*u%' & 1% #x auotboot. c ¥ #k K% » & abortboot_single_key i& % Function

Call % ¢ » 7266 % 267 {7 ¢ M 4cBg7 P fB5% > 40T Blw 2 = 4 #f71 o

autoboot.c s1043ardb.c board_info.c cpu.c

return abort;

 ;

static int abortboot single key(int bootdelay)

{
int abort = 0;
unsigned long ts;

- /*Adding system counter. Project: Boot Time Measurement, March 2024*/
267 prlntf{"Project u- boot boot| process complete: old ms\n", ge't timer(0));

printf("Hit any key to stop autoboot: %2d ", bootdelay);

Blez =4 ~ lU-BootHF22 iR B BT (p FH#H)

(= )L #7 LS1043ARDB #* 537 %8

ER A X i A \i}“? 2%+ LS1043ARDB & A7FF 4% » ¥ 5@ F Sk ¢ g L 3§
(UART to USB Serial Console) % Ubuntu 20.04 =i %+ > i%5:i% Putty Console & &
3% P~ LS1043ARDB P % % sian 4 » # 27 % %% o LS1043ARDB £ A7 81 = & & & 4o
TRz zZw Lorg 0 Z BRPEEE KA ERDFERERT  cBPOEFH AL F A

_7'\-—%/’/‘0

U-Boot 2021.04-dirty (Mar 12 2024 - 11:51:50 +0800)
Project: PBI start to u-boot console init: 757 ms > Line-1
SoC: LS1043AE Rev1.0 (0x87920010)
Clock Configuration:
CPUO(A53):1600 MHz CPU1(A53):1600 MHz CPU2(A53):1600 MHz
CPU3(A53):1600 MHz
Bus: 400 MHz DDR: 1600 MT/s FMAN: 500 MHz
Reset Configuration Word (RCW):
00000000: 08100010 0a000000 00000000 00000000
00000010: 14550002 80004012 e0025000 ¢1002000
00000020: 00000000 00000000 00000000 00038800
00000030: 00000000 00001101 00000096 00000001
Model: LS1043A RDB Board

36



Board: LS1043ARDB, boot from vBank 4

Project: Boot Time Measurement 2024, March - Line-2

CPLD: V14

PCBA: V3.0

SERDES Reference Clocks:

SD1_CLK1 = 156.25MHZ, SD1_CLK2 = 100.00MHZ

Project: u-boot check board complete: 820 ms > Line-3

DRAM: 1.9 GiB (DDR4, 32-bit, CL=11, ECC off)

Using SERDES1 Protocol: 5205 (0x1455)

Firmware 'Microcode version 0.0.1 for LS1021a r1.0' for 1021 V1.0
QE: uploading microcode 'Microcode for LS1021a r1.0' version 0.0.1
Flash: 128 MiB

NAND: 512 MiB

MMC:  FSL_SDHC: 0

Loading Environment from Flash... OK

EEPROM: NXID v1

In: serial

Out:  serial

Err:  serial

SECO: RNG instantiated

Net: Fmanl: Uploading microcode version 106.4.18

eth0: fm1l-macl, ethl: fm1-mac2, eth2: fm1l-mac3, eth3: fml-mac4, eth4: fm1-mac5, eth5:
fm1-mac6, eth6: fm1l-mac9

Project: u-boot boot process complete: 1270 ms - Line-4

Hit any key to stop autoboot: 10 9 8 7 6 5 4 3 2 1 O

Ble 2w -+ -~ LS1043RDB B # U-boot fx# & ko= & % 4+

2 Bl 2oz - §_LS1043ARDB #7877 iR B S ks g > HP & 70 ArR * h
U-Boot #rd8 s & ~ S ~ LSI043A & 5 anfm )it ~ AU B e @ e B ~ T 12

CfEr s Ay FEREY oA Y ES e il (Re ) LARR

fon

q.

Shs

FRaprEra o B¢ Line2 AR RBHFHFE WA S LATHRFS 2 Dy
LS1043ARDB ¢ ;2 > 4eBlw 2w #7757 o @ Line-1 ~ Line-3 ~ Line-4 - 4 %] i* & fx#if

f2d LI ERE hE R o % - B2 RIEEA A U-Boot fx#> UART Console » % = i & Rl

}!ﬂ

A % U-Boot = = fip # ¢h38% B M A 15 - % = B E RIEE & U-Boot $4 7 = & chp
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o RBEE AR ATV UIEFEELBERBOFTFEEIFRA A2 -F
(millisecond, ms) °

FRle 2w s kAE S (power on)I U-Boot kxds % = enpE > T Blw 2w
- %47 € _U-boot % = fx#> 18 » Linux T % % SeB 4ofads » F] Linux T2 % Sufad =
el R I =l L A ?I-%{LSIOMRDB BT TE L fah 2 R ax FR B -

F1% Linux 4 5B LiEE > AR S4F B 4 o

## Loading kernel from FIT Image at a0000000 ...
Using 'Is1043ardb' configuration
Trying 'kernel' kernel subimage
Description: ARMG64 Kernel
Type: Kernel Image
Compression: gzip compressed
Data Start: ~ 0xa00000d0
Data Size: 15188322 Bytes = 14.5 MiB
Architecture: AArch64
0S: Linux
Load Address: 0x84080000
Entry Point:  0x84080000
Verifying Hash Integrity ... OK
## Loading ramdisk from FIT Image at a0000000 ...
Using 'ls1043ardb’' configuration
Trying 'initrd' ramdisk subimage
Description: initrd for arm64
Type: RAMDisk Image
Compression: uncompressed
Data Start:  OxaOe7c2e0
Data Size: 21968191 Bytes = 21 MiB
Architecture: AArch64
0s: Linux
Load Address: 0x00000000
Entry Point:  0x00000000
Verifying Hash Integrity ... OK
## Loading fdt from FIT Image at a0000000 ...
Using 'ls1043ardb’' configuration
Trying 'ls1043ardb-dtb’ fdt subimage
Description: Is1043ardb-dtb
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Type: Flat Device Tree
Compression: uncompressed
Data Start:  0xa238bc48
Data Size: 39769 Bytes = 38.8 KiB
Architecture: AArch64
Load Address: 0x90000000
Verifying Hash Integrity ... OK
Loading fdt from Oxa238bc48 to 0x90000000
Booting using the fdt blob at 0xX90000000
Uncompressing Kernel Image
Using Device Tree in place at 0000000090000000, end 000000009001cb58

Starting kernel ...

0.000000] Booting Linux on physical CPU 0x0000000000 [0x410fd034]
0.000000] Linux version 5.10.35-dirty (root@john-UX305LA)

0.000000] Machine model: LS1043A RDB Board

0.000000] earlycon: uart8250 at MMIO 0x00000000021c0500 (options ")
0.000000] printk: bootconsole [uart8250] enabled

4.344205] udevd[192]: starting version 3.2.10

4.372135] udevd[193]: starting eudev-3.2.10

4.451532] fsl_dpa soc:fsl,dpaa:ethernet@0 fm1-macl: renamed from ethO
4.524032] fsl_dpa soc:fsl,dpaa:ethernet@1 fm1l-mac2: renamed from eth1
4.648186] fsl_dpa soc:fsl,dpaa:ethernet@2 fm1-mac3: renamed from eth2
6.673863] random: crng init done

6.677291] random: 5 urandom warning(s) missed due to ratelimiting

— p— p— p— p— p— p— p— p— p— p— g—

Starting syslogd/klogd: done

NXP LSDK tiny 2108 (based on Yocto)
TinyLinux login: root
root@TinyLinux:~#

Blw 2z — ~LS1043RDB B # Linux kxds i i éd

AFEHID| PN o SFE P S#cdy 0 LSI043ARDB i Ao S enR L L 0 B P E
T47 451 3] U-Boot kxd PR % 1270ms » 4v F Linux ka® PR 5 6. 677s » £ 4= pF

794Tms » = yj}u{? 947 £
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FANP S S
ARSEKAATL P LR - BPFE N RIFEERIBRERT > 2K
HWRwEF L2 - REPPEE L - B et adpife - Rt hieSE » xRN
# LS1043ARDB 4 » 5% s gl g » A B A chifAz L 2 BB nfpr - B S TR 2 - -
Wit - F &2 v o0 Sficdy » LS1043ARDB & SeB 8 endepd 5 > 5 § 38 (4451 7] U-

Boot kx# PR 5 1270ms » 4c } Linux & pF ¥ 5 6.677s » = 4<% 7947ms » » ,T*'«k7 947

LS1043RDB LS1043
Power On Pre-Boot
Reset Loader

RRER (PBL) EX&f

NN

LS1043 PBL LS1043

s U-Boot 525 Linux
el System BRsEELE) BB
re-Boot Ready : e
Initialization FYATIT s _RIBERT
(PBl) 5% U-Boot BRIERF HMEARER
e
e
il t=0 t=757
Aim (ms) (ms)

Timer Console
Enabled Ready

BT 2. - ~LS1043ARDB & sipcd 422 = pFBI(p 7.5 ®)

RGN DAz 0 20 fRIIAATR AR R B R - B gRGIME 0 T Y
PRERIEAT FHAUR ML EORBER o o B EBARRLE TR Y LT

.,

FERIZEL & REPER L - B7 2 fpih - ARPEBIFPF B LR TR

<k

X}
N.
o

BREASLE hat i K S AASLEE s R B0 e 8 R E Y BR 60
P

R
74-
R
A
"L:
78
AN
‘ém
~F

FReF R K T AT K B B Rk Bootloader 2w 0§k Ec#



g © P FRege 4t fe B 1 2 (Pre-Boot Loader) @ k3K @_fs 5 P fRehw it rﬁr'f BT
Stage-1 #r7F o 2 v % Stage-1 7 & e 1 & alifr > ke Bfa— B&H ¥ NI

7

BAHRPPE (Tiner)  GHFET 11 b ¥ bk o4 B JLB e 52t o

Stage-0 Stage-1 Stage-2 Stage-3

Pre-Boot Bootloader (=%
Processor .
Loader (U-Boot) (Linux)
Power On

C %IFIPBLELE) B8 44 ) BEA T 1
RRER MBSt IR EAYE S SEENE S

BT 2o~ B ol » XA (p A

TRPES TR AN KB AIEE L PRt 2 E(PBL)FE AR P

[E1:]

453F 7 Bootloader #ic 482w > ifu)éfciﬁ\%ﬂ??ﬁ P AT Uk AR R B e bRk AR P

=3

Yot BT 202 fror o A SRS PEE R 4 50 Stage-2 M 2 Stage-3 - & E_{ - H 0 TR
PR AR B A R B ER R B LS o T LR R RN R
PR o

T

BIEAE B ¥ A 58 AR R IT R Seenf ¥ T 50 paF Rk hse
Linux ~ Windows ~ Android ~ & Z_i0S & & o i BIF LB - AR L1 * 3 & 3 3] ehdfae
T L e F R e LS1043A AR B ﬁ""#”#’%ﬁ»i%’* AIFA B T A BL AR A
BRNLBTF AN REEAIRF N G AFI R RS K pRpd kAL B
28I AR T - A 8 L F e T PHICIE S S

R R AU PG L So R U E SRR
T3 T3 AALEREUAR ARPT RS FLEERMAPERE KR P T > o -
BT F F A - BARE I > ¢ kA f T A - L kA, T k¥
WARAR AT A AURA IR BL T BXF RN G 0 KRBT A T
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RMEMT

System Reboot
(7947ms)

ZMER T

System Reboot

ZEIER TIFRER

Normal Operating Mode

EZIFSAGR Error 3
4 310 &z ySte m
Detection ATl Recovery
Recovery Module
EREIEHER LIRERER

Processor
Boot
IR R G

Application
Running

FERAZTETT

I
I
|
|
|
|
I
I
I
I
|
L
I
I

System Reset

Bls2— ~ A5k 2 7 iz A4TRCH F 5 5)

PRI 2 AE o g AR T R G P AP IR R St B F 3 R e

%

fio EiP T kA FABEAT R FHEF AP SRR D EERBRESBHE
g AR K @R o AR RO § R A D REBRES B B
BFA T o4 g MFREDT F IR o § BB ARTE AP LRI AR FE TS
«@iﬂ’ﬁii%ﬁﬁﬁﬁ(wﬁmr%ﬁ)’4${ﬁﬁi#ﬁﬁﬁ%%%o

B R ALE FrerniBART 0 T3 AL E A R ED KRR o iB¥ T TR Y hd iﬁ:‘:i;fu )
e 47 f%k kg o ﬂgﬁﬁfm R EHEEI NIRRT EARR o BRI R
120 22 AR AFE DR  BRERBE SHERLI 333 2 BN DRHR
% > LSI043ARDB & se £ #7pcds § & i 45 1. 04T £) > » iG> BB ERPFRP o Bgme
g&%ﬁéﬁjﬁﬁ72M3%2z’#ﬁiﬁﬁﬁmﬁi—éiﬁﬁwo

K mar v n g EERT T tANBEBET  RERBEEL L - BFUEL

o
Ig\
¥l
e
=
&
—
N
o
F_L
| -
‘A
.__‘_
‘3‘

fp ko F B IGE T S 78 &bgm > A a4r5 LS10437 ks
TRCPER > {oit @ (78 R BRI > J AR A RS G E ] F A2 - fyapE
Wﬁa’ﬂ*ﬁ'/ﬁ“aﬁwmﬁaﬁvuéﬁf SRR 0 TR P EEMRRDER

:"io
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[1] QorlQ LS1043A Reference Design Board Getting Started Guide. NXP Semiconductor
Documentation.

[2] QorlQ LS1043A Reference Design Board Fact Sheet. NXP Semiconductor Documentation.
[3] Layerscape Software Development Kit User Guide, Rev. 21.08, 05 September 2022. NXP
Semiconductor Documentation.

[4] QorlQ LS1043A and LS1023A Communication Processors - Fact Sheet. NXP Semiconductor
Documentation.

[5] QorlQ LS1043A Reference Manual, Rev 6, 07/2020. NXP Semiconductor Documentation.
[6] ARM Cortex-A53 MPCore Processor Technical Reference Manual, Revision: rOp3. Arm
Documentation.

[7] Ubuntu 20.04.6 LTS (Focal Fossa). Ubuntu Documentation.

[8] u-boot/README at master. GitHub Documentation.

[9] Dale, Nell B. Programming and Problem Solving with C++. Jones & Bartlett Learning, 2018.
[10] ARM Cortex-R Series Programmer's Guide > Endianness.
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- X ERHKT T AP
TR g A e o 5 AR FS - B Bootable i USB AT - o KT MG A T o K
20.04 - 3| 3epz + ™ §¢ VENTOY gc %8 5] WINDOWS p 4= VENTOY f2 /B %5 > 2 f8 £ B fadt & 4% GPT
#h% o . WINDOW p % = — i VENTOY 4§ % % o VENTOY fx#s 0248 > 3% 5 6 «n USB DRIVE »
I 2 {7 % % VENTOY 3] USB DRIVE p o VENTOY € 4= % v 2 USB DRIVE p *7 = & @304 » -
® E_VENTOY ,% 5L PARTITION » ¥ — i &~ 49 PARTITION o d % UBUNTU % 5 1SO # % 42
i 4GB ~ -] » #7020 % = PARTITION #* i€ * EXFAT e FORMAT - 4= = 4% 3% ¢ UBUNTU20. 04
1 [SO #% % &% 75 7| VENTOY % = i PARTITION -
F gz At H T T keh UBUNTU20. 04 2.3 = & 2 & #x o UBUNTU 94 = ¢ 3% & SHA256
#cie o UBUNTU % *% # #%:& » NOTEBOOK =7 BIOS )4 5t » 3= SECUREBOOT B B - ¥ 4% i 7z 7 USB
DRIVE % BOOT i& & % %% = % " BOOT = # {5 € :& » VENTOY » VENTOY 3 #& & SHA256 #cig s
w o iE 3% VENTOY 3+ & & 47 %k e UBUNTU e CHECK SUM » +* $2 § #a#73t & 0 inlg 3 21 e o
L B UBUNTU 20,04 Sicim et > do% 7 &7 e poo ok AR R 7 i 7% %1
i* o iz#k USB DRIVE ,T%@i (13-

ZHEH-USBHE ~ & o) & B 4o% % Ubuntu20. 04 » &7 %™ B 84Ecnk PR F2 42
i~ BIOS© 2~ USB 5 B85 » 2::3% USB p e Ubuntu20. 04 & B % o B 52 {5 € & »

Ubuntu eh#48 /i & - #pedpm = = Ubuntu % % -

S CERFHREEY PRy

TR NP % T 2s o 4245 LS1043ARDB € * £ & 5 LS1043A rd® F ciil 2 B P A e
UART1 > i& * ehs it 8 RS232 Console #5414 o @ F] 5 £33 T % x 2 L 3 RS232 ehdz v
e 3 & @ USB to RS232 M ik B okigds + 3532 % USB It o

% 71 Fr Ubuntu e % S 7Easdie— I USB %5 % o y¥aen= £ 38 * Terminal & %]

»" 1s usb” Eikdp 4 Fer v FETSR oA E ¢ EFERTZ USB LR o TR 2-1 Bor A A

so 4% Ubuntu & sedgas i enUSB %% - 2 ﬁ*us’ Z7 0 e RS /j'}ﬂ; B ¢ 9 Bus 001



Device 005: ID 067b:2303 Prolific Technology, Inc. PL2303 Serial Port. ittt
#. Ubuntu % se¥ 11 ig * 3% % o

john@john-UX305LA: ~

:~$ lsusb
Device : 1d6b: Linux Foundation 3.0 root hub
Device ; Obda: Realtek Semiconductor Corp. USB2.0 HD UVC WebCam

Device : 8087: Intel Corp.

Device - 046d: Logitech, Inc. M105 Optical Mouse

Device } 067b: Prolific Technology, Inc. PL2303 Serial Port
Device 2 1d6b: Linux Foundation 2.0 root hub

M 2-1 -~ Ubuntu % e 8 e USB 25 % (A 74 48)

BEFZERAUEREY O L #72 fTerminal ¢ #0%F Ubuntu & st@ &R L4 3

@% Isdp 4t 2 A5/dev P &7 kR o BEKT B AL L5 ttyUSBO o 4o T B 2-2 #5F o

root@john-UX305LA: /home/john# Ls /dev/ttyUSB*
/dev/ttyUSBoO

root@john-UX305LA: /home/john# ]

Bl 2-2 ~ Ubuntu & st@ ehie 3 &AE(p 74p#8)

% Ubuntu 4 5t ¥ Bz PuTTy & * 423% > 3% P~ LS1043ARDB Console 33t o B i fs et )
Terminal éi%] » Putty, # Putty terminal # B - & PulTy Configuration ¥ ﬁ%l It FE e
B %A o 1945 LS1043ARDB & * £ > RS232 Console & #1& {7:¢ & baud rate

115200 © 4= B 2-3 #7771 o

PuTTY Conflguraticn - o @
(.aregnr',': Basic options faor your PuTTY session
Specify the destination you wart to connest to
Logging Seriallipe Speed
- Terminal Jdev/ttyUsso 115200
Keybaard Connection type:
el Raw Telnet Rlogin S5H Q serial
Features
A Load, save or delete a stared session
= Window :
Savad Sessions
Appearance
Behaviour Matt_Chang LS1043
Tramiatin Default Settings Load
» Selection Matt Chang L5104
Colours Saye
Fonts
= Connection Delete
Data
Proxy
Telnet Close window on exit:
Rlogin 0 Always Mever Only on clean exit
¥ 55H
About Open Cancel

B 2-3 ~ RS232 Console «#& %% {7:& & baud rate 5 115200 p 74p#&)
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i#* serial terminal 2 #74]LS1043 o #-LS1043 B 4815 » R %% ¥ F 23] & B:F ko

A e fgﬁiih;% = 7 LS1043ARDB 3| Ubuntu LapTop e 3L g o 4o B] 2-4 #7715 o

fdev/ttyUSBO - PuTTY

53):1600 MHz CPUZ(A53):1600 MHz

1600 MT/s FMAN: 508 MHz

Model:

B 2-4 ~ LS1043ARDB #| Ubuntu LapTop ¢ 32 i (f 73 4%)

% % LS1043A ro2 Bk 2 1 2 (LSDK) - LSDK e 2 & #_Layerscape Software

Development Kit » ~ f{LSlOéIBA@“’ BB FIE o APT UEY ZRFIE R
Bootloader 4% 3% 78 o 345 LSDK ¢ * £ p » LSDK &1 * Flex Build enimik s o 2
F395 LSDK 18 * £ p chg P > &% K LS1043A e BERB # 1 & > 2 # {2407 B 2-5 97
oo wdRT KRR KR 0 NP E AR EFRE P B 2 B g Bootloader AR o E 3] i

B G PR AR o

root@john-UX305LA: /home/john/Downloads/flexbuild 1sdk2108 github# 1s
LICENSE Makefile README.md

root@john-UX305LA: /home/john/Downloads/flexbuild 1sdk2108 github# |

Bl 2-5~ % K LS1043A 2 EHMAE #3152 (p (7438

% Ubuntu ,% 3te07 % ZXTFTP PR+ « TFTP PRAx B A - BAR R A 3 2 & T LRG0
JRi% % o A g% TRTP JR4% % & 3% LS1043ARDB # 2 3] Ubuntu & $oen@ 5 + = 44 LSDK # ¥
4# ehiten Bootloader #% % » % Ubuntu & seehd #o+ % % Kate(text editor) o % %

Kate(text editor)sen* & &5 7 AP 7 12 % 8 Bootloader 1k 7% (source code) °
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'

R RIRA Y Pl

_‘_&

TR NS R MR FIE L Tz BEE T L3 o LSI043ARDB
feigeratb2 8% gpisipig > Ubuntu LapTop frieis A2 BF R A% & S ppaipid o 773 o
F %K % > ¢ 7 LS1043ARDB 4= Ubuntu LapTop ° PRE 7 AP e it SubNet 22 » @ % 0
SubNet = 192.168.50. xxx = m LS1043ARDB ~ WiFi Router 4= Ubuntu LapTop szt 4 %] &
(192.168.50.21) ~ (192.168.50. 1)F=(192. 168.50. 114) - LS1043ARDB 4+ Ubuntu LapTop
22 mie o ¥ 43R LS1043ARDB i% i 852 2+ B* Ubuntu TFTP server - 3* ¥ Ubuntu TFTP
server P p & 5 9 f LS1043ARDB ¥ 4 §* BootLoader shiT425% 45 » * & { AT
LS1043ARDB * 1 BootLoader s o © B 3-1 2.5 7 %% & LS1043ARDB j2 H & £ ¥ B et

METEeG TR -1 TATIEEFZ e HB EET {s alive” o iegki o H B K

[dev/ttyUSBO - PuTTY

.114 is alive

Bl 3-1 ~ % LSI043ARDB j3 8 is £ ¥ A e 83 3 (p {74p #%)

R IR S L v Bl 2 - B g TR ] o LS1043ARDB % i g 323 i UARTI
3] UART to USB e d&43] 7 e USB 34 o B #8178 ¢7 4 Terminal éis?J »~ Putty, # Putty
terminal # # o & PulTy Configuration * ﬁ*} R R LHE o ¥ serial terminal

F F 41 LS1043 o #-LS1043 B 81 » T 7% V@ B0 & B ko i

’7‘{‘&:})‘%\15 :‘E EIF R z(-\@ '#7 3
MTEARNDFHRL e RTRI4-1 Y o AP RRIRET = #E4p 4 7 ping 192.168.50.17 &

iE4n 4 & £ LS1043ARDB £ WiFi epetbz B end M A 3@ eho F 5 T B 4-1 chdg7 £ 7 3
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o FikgrHiEEE” s alive” ﬁ:ﬁ%%\:r WiFi #8485 v & - @7 ping
192.168.50. 114" iz #k4p & & + LS1043ARDB £ Ubuntu i $Len *a2 B i ®A 3 i o
Flo TRA-l ko A T A RSl KET is alive” o E%‘u%\—? Ubuntu % %%
T HaF vk o B f8”7 tftp a0000000 test.bin” i&i¥dp 4 & K LS1043A &2 % %t Ubuntu
SR TP A titp FRAFFF DR R T R % (test. bin) B 2k 20000000 -
PR AL R g A R FAAR ~ a0000000 0 F PP EARLE KT
L S A

/dev/ttyUSBO - PuTTY

ping 192.1¢

vice

.114 is alive

Using fml-mac3

TFTP from 2.168.50.114; r IP address is 192.168.50.21
ilename

bidr ot p ot A MBS o Bt g 4 i g 4

Bl4-1~EE= g £ BPEBAEFT LY (p T3

7 ~ B>t LS1043A A2 ® System Memory Map v~ # %2 4

TR A %A e o Memory Map shiE* A& B CPU % Blehd % — B 2 ub o 4
*+ LS1043A %z - LS1043A & 2+ 0 CPU “t Rlen BAE 7 & - B 2kt » %5 iF Memory Map
AR RBGE RN PETEREF T FROEE o 2% % ¢ 2 :DDR 2% NOR Flash % -

LS1043A System Memory Map 4= Bl 5-1 #77F > ¥ )04 T & kpgind BEE HR = 4 o
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Start Physical Address End Physical Address Memory Type Size
0x00_0000_0000 0x00_0ODF_FFFF Secure Boot ROM I‘I MB
0x00_0100_0000 0x00_OFFF_FFFF CCSRBAR I240 MB
0x00_1000_0000 0x00_1000_FFFF OCRAMO |64 kB
0x00_1001_0000 0x00_1001_FFFF |OCRAM1 64 kB
0x00_2000_0000 0x00_20FF_FFFF | DCSR I 16 MB
0x00_6000_0000 Ox00_67FF_FFFF IFC - NOR Flash 128 MB
.OxUO_?EEU_{)UDO 0x00_7EBO_FFFF IFC - NAND Flash 64 kB
0x00_7FB0_DO0O 0x00_7FBO_OFFF IFC - FPGA I4 kB
0x00_8000_0000 0x00_FFFF_FFFF DRAMA1 .2 GB

Bl 5-1 ~ LS1043A System Memory Map( g 7 4a#%)

Bl4e: § LS1043A & 2+ B2 NOR Flash ehp#iz » F & % Bootloader shdp 4 ™ @ * »1 7™ 35 4 "md
60000000" > md 45 4 9% & A _memory display - "60000000" £ & 3% B* e Ht - F] 5
"0x60000000" % memory map }+ £4pw NOR Flash » 4o@] 5-1 #777 » #7032 B ig & phge it
# & 371 NOR Flash - 4= Bl 5-2 #7r » %5 ¥|” 5baabbaa” TI‘ & {_I FE e

= Dbaabbaa” & B — iEdg 4 o @7 0x60000000” = B 4%f B~ % - ikdp 4 e gk o

=> md 60000000
60000000: 55aab55aa 0001lee0l 10001008 O00OO0000a

60000010: OOCOOOOO OOOOOOOO 02005514 12400080
60000020: 005002e0 002000cl OOO00OO00 OOOOOOOO
60000030: 00000000 OO880300 OO0V 01110000

Bl 5-2 ~ NOR Flash e 5t 2 2 sk 5 chdicdp h % (B 7 3p )

Bl4e: § LS1043A & 2# B DDR chp iz - F & & Bootloader ehdp £ T * m T g4 “md
80000000 - md 45 4 P& & E_memory display > “80000000" & & 3R s nb o F] 2
“0x80000000" % memory map t &4 DDR > “r 3+ K& By nbse i £ £33 F° DDR - AL &
- gt ¢ o (S %€ 41* Bootloader & Copy ehfp £ * { A7 Bootloader vk & » 3
o * ehdp £ & “cp.b a0000000 60000000 $filesize” - i&f7dp 4 & H CPU ja~ &b
a0000000 #-f¥z 48 E 313 u 60000000 - # # 20000000 45 = DDR - @ 60000000 45 # NOR
Flash o #truizi7dp 4 5% L 4 > 45 - = Bootloader &4 & i j&_DDR #-37 ey i@ & NOR

Flash p -
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[:=:% ] 100035

B EERT - PEEL R RASLEL RSB o (5L
PR EE S ER R R R R SR L PRl ] ok

HrEk RO BRI EPFR R = L RIEMRZFEL -

FET AT SRS MR K AR R G (L fE e
AT ER SR ? DA F - 5 R RS R RS B
%ﬁﬁé{ﬁ@@é’k%?§Wﬁ$&w@%@ﬁéﬁMﬁ@
FERF RS > T O SR AR R B - B

W efE S R E R DR S SR I Ao BB

BAHFHIEFG > vENZ IR DPE BT ERE o

ERT P ARL 2R R RE SRR -
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