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ZC.QINGLONG BOOTLOADER PRODUCT MANUAL
BASED ON NXP NCJ29D5D

HIMF M BootLoader
ZC.QingLongBootLoader

1 Thee#fid FUNCTION OVERVIEW

HMMFE & BootLoader 2 HH M B B £ #t & 1912 Fr Rl 37 %X £+ (BootLoader), %
BootLoader T i@ id F H 43 NCI2ODS(M S H)#HEFTREFRH . FAHAMNE R
BootLoader f9¥= %28, TIPUBIE CAN. LIN, UART LB EAREHERIIT LA, TN
FEIT SPIBE AT NCI29D5 SR AR EHTIEE .

The ZC.Qinglong BootLoader is an independently developed flash programming software
(BootLoader) by ZC. This BootLoader can control the NCJ29D5 (slave chip) to perform program
updates through the main chip. Using the controller of ZC.QingLong BootlLoader, programs can
be transmitted to the main chip through various communication methods such as CAN, LIN, and
UART, and then the main chip can update the application on the NCJ29D5 via the SPI

communication method.

BRI, FMEH BootLoader B X#5 NXP. Infineon. Renesas. ST. Cypress EL Rt~ F,
FEXFEREE] EFRFASE, TREEFFLRKRS.

Currently, the ZC.QingLong BootlLoader supports chips from multiple manufacturers
including NXP, Infineon, Renesas, ST, and Cypress, and also supports the program update

specifications of various car manufacturers, offering customized development services.

BESRELE 658N ERRFNE, BRIMMER Bootloader XIFMEE] ZBFr
ol #r AR TE@?E IR K= BER. —A. AREAE. &K EBBA. 8. Fin. L
ABARE. FE. K. BRRRESF (MEHEBARDER)

Generally, each car manufacturer has its own program update has its own program update
specifications. The car manufacturer program update specifications supported by the
ZC.QinglLong BootLoader include: GAC, Changan, SAIC, FAW, Dongfeng Commercial Vehicles,
Dongfeng, SAIC General Motors, Geely, Chery, SGMW, Saab, Great Wall, BAIC New Energy, Great
Wall, BAIC New Energy (listed in no particular order).
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2 N B APPLICATION FIELD

BEH NCI29D5 @ #T—REBFH(UWB) IC RIIME—K=F, TATHESRAET W
MBEEEMEEHR. NC2OD CATNHATEER NG . BRNAEHAE:

The NXP NCJ29D5 is the first product in the new generation of Ultra-Wideband (UWB) IC
series, specifically designed to meet the communication connection and safety needs of the
global automotive industry. The NCJ29D chip can be applied in various fields of the entire vehicle.
Target applications include:

> ZEBZ % Vehicle Body

TRITERG. RBEREF

Systems Intelligent access control systems, charging systems, etc.
> ADAS &%t ADAS Systems

BERG. BFRGS

Radar systems, Bluetooth systems, etc.
> Ih8EN F Functional Applications

HEEXfTINRE. BEERERES

Intelligent payment functions, intelligent parking functions, etc.
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Main Control Chip Support

Cypress

NXP

Infineon

Renesas

ST

FEER HEFERR I

CYT2B7
S32K144/MPC5567/MPC5606B/MPC5634/
MPC5644/9512G128/S12HY64/
9S512G64/MC9S12VR64/KW362512

TC275/TC233/TC1782/XC2364

RH850/V8503385

STMBAF51A/SPC584B

Main Control Chip Compiler Support

WindRiver
Tasking

GreenHills
HighTec

Codewarrior

CS+ for CC
Cosmic
S$32DS

IAR

A AR S HF

Diab v5.9.4.0

Tasking v4.2r2 / Tasking v2.5r1 /
Tasking v3.5r1

GHSVv4.2.3/ GHS v7.14
HighTec v4.6.6.1
Codewarrior5.1 /

CodeWarrior for HCS12(X) v5.2
CS+ for CC V3.02.00

Cosmic v4.2.4
S32DS_ARM_v2018_R1

IAR EW for Arm 8.40.1

Debugger Support

Lauterbach
Isystem

E1

PE

Baengen )R E R Fan

Lauterbach (Trace32 R.2018.02)

Isystem (IC5700)

E1 emulator [ROEOO0010KCEQQ]

PE USB Multilink Universal
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4 FhEE DEVELOPMENT BACKGROUND

BRl, AELMNBEFEISIEMEREEZ, HHBEAFNENL. SaEh. WKL,
HEZ4, REMOMEAEREL SRR, REEFNMEHELS, M, BRENE
MEwERP, BRMANEKR. £FNER. ERHNR, FSTMOREFTELRGNERIE.
Ak, & AXNRAIEFEFHNFKEREB Y,

Currently, the electronic and electrical architecture of vehicles is becoming increasingly
complex. Along with the trends of electrification, intelligence, connectivity, and sharing in the
automotive industry, the proportion of software development in vehicles is growing larger. The
frequency of software updates is also increasing. Moreover, throughout the entire lifecycle of a
vehicle, including the research and development phase, production phase, and after-sales phase,
software update functionality is required in each stage. As a result, customers' requirement for

software program updates is becoming more urgent.

NFEZE] SN, Bootloader EiFHIHFmAAXMLENINE. HE, FRENEE L
EEVIEFE#HHSE, B Bootloader Wi XK TF AR . Fitt, AT HEAENEE
REFEFIE, XERABNSR, MMBEERMT 5TEA Bootloader BARTTE—HME
& BootLoader, FIME & BootlLoader BRERTFARMEZE] BFEHMAE, XEATARN
AIENER, ILBAETIE5AECHEH ST mTA.

For vehicle manufacturers or suppliers, a BootLoader is an essential feature for controller
development. Additionally, different vehicle manufacturers have different program update
specifications, and the BootLoader driver depends on different chips. Therefore, to meet the
program update specifications of different vehicle manufacturers and to be compatible with
chips from various chip manufacturers, ZC provides a complete BootLoader solution—the
ZC.Qinglong BootlLoader. The ZC.Qinglong BootlLoader is suitable for different vehicle
manufacturer program update specifications and for chips from different chip manufacturers,

allowing customers to focus more on their own controller product development.,
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5 IheeHEAR FUNCTION DESCRIPTION

5.1 = 545 = Product Feature

> BRATZEATIIREBE NEFEFHNL

Applies to the program update specifications of up to a dozen car manufacturers.
> IFEFROAHERNSA

Supports chips from multiple chip manufacturers

> XEVRFAREFE
Supports mainstream compilers in the industry
> PN REFRMEEEN E R
Supports update functions for applications and data
> XHFHIS (ABEERS) A
Supports HIS (Highway Information System) standards
> ¥ CAN->SPI/LIN->SPI/SPI @ EA TR
Supports communication such as CAN->SPI/LIN->SPI/SPI
> RBMNZEEFEHTLERE, RUTENEFENRBRTE

Compatible with ZC.Xuanwu program update tools, providing a complete program update
solution

& ZC XuanWu v2.8 =|8] =
i EEn

Souch # & B

B [ms] WAl BUR EEibytel AE - || % voEERE § TEuRE ¥ caREnS +X¢ L8
09:55:38:826 00, 00,07,54, R 4 74, 20, 00, C8, [ mee= om=n  EmUs SEET B
D9553%AT0 | W00;00,07.52, || T 200, 36,01, 02, F4,91, 10700, | | _10_DiagnasticSessionContral  TRUE FALSE 10,03

I5wE3Ra06 100000758 | R 2 76,41, _22 ReadDataByldentifier TRUE FALSE 22F1,93 £
09SIR090  00.00,0750% || T ol 36,02, D9, FF, A6, L1, DG, /| 22 ReadDataByldentifier TRUE FALSE 22F1,80

095538955 | 00000758, || 4R 2 6,02, [ _10_DiagnosticSessionControl ~ TRUE FALSE 10,03 T
ShE50 MO0, 00.075.52, | TR X 37, | P 10_DiagnosticSessionControl  TRUE FALSE 10,02

095538975 | 000007 oA || AR i 7. | ¥ 27 SecurityAccessSeed TRUE FALSE 2711

09:55:38:087  00,00,07,52, T 8 31,0102 02 B8, 77,C2 ||| RUE FALSE 272

09:35:3889%6 | 0000075, | iR 2 7F, 31,78, ViriteDataByldentifier TRUE FALSE 2E,F1,98,01,02,03,04,05
OSSN [O0M00LE 2R || SR . 7F, 31,78, [¥| 2E WriteDataByldentifier TRUE FALSE 2EF1,99 &
09:55:39:165 00, 00,07,54 R 5 71,01, 02, 02, 04, Pl = | c
09:55:39:166  00,00,07,52, T 4 31, 0L, FF, 01, - —— =
09:55:30:175 00, 00,07,54, R 3 7F, 31,78, B msmaE AN BRpiReE-0-=0
00:5530:209  00,00,07,54, R 5 71,01, FF, 01, 04, LS ESREERAT]

09:55:30:300  00,00,07,52, T 2 11,01, e, AR =
09:55:39:319  00,00,07,54, R 2 51,01, 09:54:14:545 ex80010020, 0x000000A8 ==

09:5539:320  00,00,07,52, T 2 10, 03, G L 32@5%: b 0 ]
09:5541:321  00,00,07,52, T 2 10,03, 09:54:14:545 050070010, ex2000000! 3
09:55:43:320 00, 00,07,54 R 6 50, 03, 00, 32, 00, C8, ©9:53:14:545 ex800F0060, €x2000000!

woseow mowvsm T 2 o Wene s o |
09:55:43:322  00,00,07,54, R 5 50,0100, 32,00, C8, || @9:54:14:545 : xCe000000, €x0000009C = l
- N T 4:515  mae. ovioaaiaca avanaooren —= s
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5.2 B{EthI X #F Communication Protocol Support

HME H BootLoader F & MCU 5 NCI29D5 &k FIZR 1920 T~ B 7w -
The architecture of the main control MCU integrated with the ZC.QinglLing BootLoader
and the NCJ29D5 chip is illustrated in the figure below.:

Reset —

IMT
Ready

CLK
Cs
MOSI

MISO

E#2 MCU 5 NCI29D5 /& i@id SPIBEMUSEI IR B . FIME & BootLoader X #F
—Z&HA) UCI 5 RCI 5%k N, T RUBEIEAXLEIES RZEAX NCI29D5 #4712 FE .

The main control MCU communicates with the NCJ29D5 chip through the SPI (Serial
Peripheral Interface) communication protocol to exchange data. The ZC.QingLing BootlLoader
supports a series of UCI (Unified Command Interface) or RCI (Remote Command Interface)
instruction set interfaces, which can be used to update the NCJ29D5 through these instruction

set interfaces.

EHEFELETEM APP AN BOOT, MBAE—FRFEEIFA SWUP ACTIVE O XIEH
JE BOOT 548 NCJ29D5 # A\ BOOT A B Pl #r, f54:0°] DI StartUpdate. Transfer.
Verify — R 3159 QK LIIS NCI29D5 BN R EH .

To update the program, the first step is to transition from the APP (Application) mode to the
BOOT (Bootloader) mode. This requires calling the SWUP (Software Update) ACTIVE interface to
send an activation command to the BOOT mode, enabling the NCJ29D5 to enter the bootloader
and start the program refresh. Subsequently, a series of instruction interfaces such as StartUpdate,

Transfer, and Verify can be called to complete the update of the entire program on the NCJ29D5.
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6 ITFEXHY PROCESS DOCUMENTATION

FERE

Development

Process

XA

Document Description

BRIKE
Requirement

Collection

BYER RO
Software
Requirement

Analysis

SRR
Software

Architecture Design

ROEFHEIRT T
&t

Software Detailed

Design and Unit

Design

B TR
Software Unit
Testing

B £ PR AT ER O

Baengen )R E R Fan

PR BT SR XAS

Customer Requirement Document

ZC N4 BE R

ZC's Software Requirement Analysis
BRATAAES

Requirement Analysis Specification

BB RIBIERE

Software Requirement Traceability Matrix
E N EFbARE RS

Customer Issue Communication Form
B R A1 B

Software Architecture Manual
BRHRMIVIBERR

Software Architecture Traceability Table
BootLoader 1¥41% 1115 BAH
BootLoaderBootLoader Detailed Design Manual
fcE TRzt

Configuration Tool Design

R FEMIRITEER TR

Software Detailed Design Traceability Table
BootLoader ¥4 1% 1T &

BootLoader Detailed Design Review

QAC iR &
QACAnalysis Report

Tessy MIXIR &5

Tessy Test Report

BB ITTRIE RS

Software Unit Verification Strategy
E 0% L

Integration Strategy

SR

Page 7
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Development Document Description

Process

Software Integration Integration Manual

and Integration & 5 e
1N,

[Estino Integration Test Strategy

SRR E

Integration Test Report

RRDHTIRE

Resource Analysis Report

BootLoader 24 R &
R G BootLoader BootLoader Software Test Report
Software System BootLoader # {4 MKk &7 =
Testing BootLoader BootLoader Software Test Report Review
YL RIS
Release Release Documentation

Baengen )R E R Fan Page 8



KE ry

% Easy to know Easy to do

MBI 5 FITE M

7 Iﬂﬁ??fﬁ FUNCTIONAL SAFETY
7.1 ThEE L £ TEHIR & Functional Safety Assessment Report

7.2 ThEE L £UE P Functional Safety Certificate

CERTIFICATE NO FS/71/220/23/1031 PAGE 1/1

ZERTIFIKAT NR.: SEITEMN) '

LICENCE HOLDER & MANUFACTURER ||

GENERMIGUNG SINHABER & HERSTELLER

Shanghai ZC Technology Co., Ltd. @
Building C, 888 Huanhu West 2nd Road, a—K—'
Pudong New Area, a
Shanghai, " M ﬁil H | !
P.R. China ‘
PROJECT NO/-ID LICENSED TEST MARK CERT. REPORT NO. i
PROJEKT-NRHD GENEHMIGTES PRUFZEICHEN ZERTIFIKATSBERICHT NR. | i
T4A8-AU0O1 T4A80002 !
SGS is an integral part of this certificate. i |
| 1] ;:SIL D EC:MPUANT ist ¢inr integraler Bestandiell dieses Zertifikats. " |
unctional Safe ] |
“ 150 26252 y L

SAAR

Certified product(s) SafetyFrame
Zertifizierte(s) Produki(e) Version 21 0

y Tested according to  1SO 26262-2:2018
Y Sepriit naci ISO 26262-6:2018

A ISO 26262-8:2018
1ISO 26262-9:2018

Technical Data and The judgement of the achieved functional safety for the above-
Parameter mentioned SafetyFrame Software is "accepted” according to
Technische Daten und Parametr— ahove mentioned standards ASIL D requirements.

The SafetyFrame Software is suitable for integration into
systems up to ASIL D.

. Tha céruhcate .is based on voluntary tests. The compliance of the certified product agamst the requirements of above listed functional safety
Y sianda(ds v.es eve\ualed Any changes 1o the design, components or processing may require repetiion of some parts of the certification fo retain
N lhe.cethlwcanon Al applicable requirements of the testing and certification regulations of SGS-TUV Saar GmbH have to be complied, see www sgs-

\ \ \
8 ‘\C rtlf'catwn Body

b )
for. Funcﬂonal | Safety & Munich, Feb 22, 2023
i Cyber Secuﬂty
SGS-TUV. saar GmbH b e~

Gudrun Neumann

SGS-TUV Suar GmbH, Hofmannstr. 50,
81379 Miinchen. Deutschfard | Germany

CSUBT T
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8 JE3 CERTIFICATES

IE$H

EENEIL

LSS

V2

QINGLONG SOFTWARE COPYRIGHT REGISTRATION CERTIFICATE

=
B
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7~ ik B

BT, M Arbootloader # V1. 0 Ha GE—BEREE
Pl SRR VR RAETER) f (R~ R E4RfE) (T/SIA003 2017) £9
BXRHE, AR5, HRIE.
BHiEe. LR AT AT TR A R
?j—u‘#?s%u: PPRC-2019-3315
Fhpe. N H
G-

SRS S Sr O EnRrErans NN EPEN,

Wi, (g

E \ E {4
A, —O— A 1A

AN

Y v R e e T VvYVYVvYY ~v vy

BRGA = REICIES
QINGLONG SOFTWARE PRODUCT REGISTRATION CERTIFICATE

B A SMMENS EEMP AT

To Be the Global Leading Automotive Basic Software Company
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