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1 IHEEMEIR FUNCTIONAL OVERVIEW

MMXRIFE LA T RE—FHET ASAM ARERBRNESHEDU TR, ZHEEEE
P (41 CAN. CANFD. Eth %) = £XRE@ TH4H5T (ECU) MESHE. HIERER
BRI, AL TR Bl

SCREIBERE: X3F Polling (#£18) 1 DAQ (FEXRE) BRI, ALSEIRE:
SR ECU SR AR, XIFHArE. ZHEAIRTE. Flash HE: BirEENSEEK
hex X, TIEFRFEZE ECU BY Flash 1, BARFAMER . ZHIUFER: ZHF XCP-on-CAN,
XCP-on-CANFD, XCP-on-Ethernet EZ MZHE, ERABEHMLZINE.

The ZC.XuanWu Calibration Tool is a general-purpose measurement and calibration
protocol tool based on ASAM standards, supporting multiple communication protocols (such as
CAN, CANFD, Ethernet, etc.). It is specifically designed for online calibration, data collection, and

debugging of automotive electronic control units (ECUs). Its core functions include:

Real-time Data Collection: Supports both Polling (cyclic query) and DAQ (data acquisition)
modes.Online Parameter Calibration: Dynamically adjusts ECU parameters that take effect in
real-time, supporting block calibration and 2D array calibration.Flash Programming: Generates
hex files from calibrated parameters, which can be programmed and stored into the ECU's Flash
memory to ensure persistent effectiveness.Multi-Protocol Compatibility: Supports transport
layers such as XCP-on-CAN, XCP-on-CANFD, and XCP-on-Ethernet, adapting to different

vehicle network environments.
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application scenarios for OEMs and Tier 1 suppliers. Users can conveniently perform program
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[ F<is APPLICATION FIELD

MMNZRIRE LN TETR AT OEM M Tierl ZFEAHRT. ARTUAENAELR

W EWMAKSLE EFENHTEFRELE.

ZC XuanWu program refresh and diagnostic testing tools can be applied in various

calibrating work in laboratories, test vehicles, and actual vehicles.

R LA B RN AT & LB T IEHROEFTE

ZC.XuanWu upper computer software is currently used for program calibration of various

electronic controllers:

YV V.V VY V V VYV V V V VYV V V V VY

% 5#7%I2& Body Control Module (BCM)

ZiF#=H 88 Air Conditioning Controller

DC/DC #= 88 DC/DC Converter

B Bfy /1 #: w3 8§ Electric Power Steering Controller
R ENH 12 %88 Engine Management System (EMS)
TIRFEIZH =S Transmission Control Module (TCM)

B 3th B I8 & 4t Battery Management System (BMS)

2 1721 8§ Vehicle Control Unit (VCU)

B3 4142 %188 Motor Control Unit (MCU)

B 5 Bf) 1 %% (5 & Sk Electric Power Steering System (EPS)
Bh$E 3L 5N 2 St Anti-lock Braking System (ABS)

B F 2 E M2 5 F2/F Electronic Stability Program (ESP)
FFBHIEZR S Active Collision Avoidance System (ACC)
Z 5| J1IRH R Gt Traction Control System (TCS)

ADAS 35128 Advanced Driver Assistance Systems Controller

Atk EEMER e

FMELR ZHE M
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3 BZ2EIFE CONFIGURATION ENVIRONMENT

‘ Bc B ¥/ 1E Configuration Environment

PCAN . Mongoose . Kvaser .
Hardware USBCAN ( ZLG ) . VN1640 .
TC1016. OBD-RJ45

Configuration Environment Win7/10 64bit

PCAN. Mongoose.

Kvaser. VN1640.

OBD-RJ45 TC1016
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4 FFkE= DEVELOPMENT BACKGROUND

BEAEB TS EEHEMNE, BTRHET (ECU) MRS RESISHAMK,
21 #4237, HERETIHNFEEETREN TR

oM X FF CAN 2%, &AERHI 1 Mbps, TEBESMELIEXRE (B
. HBABEE) BK

HELL: FREEC CANFD. Ethernet ST BULHMLL, HIAT HiHIRFIE (LEE. +
RITEYE) NER.

RBELHS: F7% ECU A ECEE RN FHE (Dag List) , SBAGFMNARE, LEAEN
NFEMCU RFFRYE,

fEE— BT ITIHRE. REHEFSHRINGE, HDUNIT ISO 26262 Mg 5EFEERR
%%*o

FIMNZRIRETLRERSHEALELE, IHFHTHIREHFES, IXFSMHEENNESIR
E, BfRASRE, BEEE, BEEF,EX.

With the acceleration of automotive electrification and intelligentization, the functional
complexity of Electronic Control Units (ECUs) has grown exponentially. In the early 21st century,

traditional automotive calibration gradually revealed the following limitations:

Bandwidth Bottleneck: Supported only CAN bus with a maximum theoretical bandwidth of
1 Mbps, failing to meet high-frequency data acquisition requirements (e.g., motor speed, battery

cell voltage).

Protocol Rigidity: Incompatible with emerging in-vehicle networks like CAN FD and Ethernet,
constraining the development of multi-domain controllers (e.g., domain controllers, central

computing platforms).

High Resource Consumption: Required pre-allocated fixed memory blocks (DAQ List) in

ECUs, resulting in low memory utilization, particularly problematic for small-memory MCUs.

Limited Functionality: Lacked advanced features such as dynamic calibration and secure
access, making it difficult to comply with ISO 26262 functional safety and cybersecurity

requirements.

ZCXuanWu Calibration Tool addresses these challenges by:Multi-bus compatibility:
Adapting to various bus types (CAN/CAN FD/Ethernet).Mainstream hardware support: Seamless
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integration with industry-standard devices.Comprehensive measurement & calibration:
Supporting diverse calibration types.User-friendly GUI: Featuring intuitive graphical interfaces for

simplified operations.Customized solutions: Fully meeting customer requirements across

scenarios.
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THREFE AR FUNCTIONAL DESCRIPTION

5.1 MEHRESE E Measurement calibration View

mRiA L ARIIMEFEFENERE .

MBI 5 HIT6] A
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Click on the top right corner to add a view and select Measurement Calibration.

@ workspace - FHMZEV10.1.0

An outline is not available.

0 itsms selected

Fle Edit Navigate Search Project Run
] 2 &S |Bi-is-
[ Project Explor = d
SR
8% Outline 53 = 8

& Tasks 2
0 items

4 Open Perspective o X
O TERE
[show all
Open Cancel h

Quick Access

o x|

E=EYS

=8

S ’

5-1 MZHrE 5 ® Measurement Calibration Interface

BAeRAsnEEMR A
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5.2 EEEEEJ?. hex X {& Configure the generation of hex files
>R Insert TR BHEX G E——> A% Enable

/\\\

)1k Enable 2 A4 7 fEEEABL hex X, IARABIEMNARSHE AL hex XA+

Click the 'Generate hex file' button ->Click the 'Insert’ button to configure relevant
information ->Check 'Enable’

Checking Enable is to enable the generation of hex files. If not checked, hex files will not be
generated

e EHle @ RE:

Memory image file settings
Specify the directory for the memory image files of the device.

Memory image directory: |D:\User\Dew‘Wang\TLVSSm\XC P\CANape\A2L | Browse...

Memory image file name: ‘test_m.hex | Browse...

Start End Size Address extension
Memory Segment X
Settings
Start address: [70003000 I hex
Size: [1000 I hex
Address extension: [0f | hex

Change Delete

Cache
[JEnable

e

8| Memory Segments x

Memory image file settings

Specify the directory for the memory image files of the device.

Memory image directory: | D:AUser\Dew.Wang\TLYSSOT\XCP\CANape\AZL | [ Browse...

Memory image file name: |test_01.hex Browse...

Start End Size Address extension
700030.. 70003F.. 1000 O

Insert| Change Delete

Cache

] Enable ‘——_—_-__
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5-2 B2 & 4 Y hex {4 Configure the generation of hex files

5.3 %1 AL B & Connect and configure devices
EERRE, ILRBFBELTHBBEAEZIRE

REFZREMAES BR A2L X,
Connect the device and keep the device channel open and online.

After configuration, the left interface will display the A2L file

@SR R E:

o BRtEE X
77
SEEREESNEE
BEEE VN1640 v EEEE 3 v
REERE BT RS EEID[0x] (790
B|EID (00 [791 ALSA
@ OK Cancel
o FEEE X
A
EEESENIESES
M can
EEEbps] 500000 v | CANMIKE 8 v
[] CAN FD
smam [T sweew
HIERREKBis CANFDBIKE v
BrstmE{i True v
O uN
EREE[bps] v | CheckSum ENHANCED v
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BEEE [UNIG%

EEELE

v REEE 3

#ZD 04 [790

BHD 0y [791

5-3-2 BB EEMINEM A2L X R EE R

| azmn wEEE

5-3-1 #F#FHEE Connect and configure

\ Insert

B oA

o[> i > & ©)

mav  mEE
TLvsson =
r test 0182
@ Onebrive
& Onelrive - Pers
OneNote 1§
me
B
)
= s
B E
-
e

BRER

MBI 5 HIT6] A

Easy to know Easy to do

T;A

Display the A2L file interface after successful configuration connection

5.4 BB E 453K Configure event list

%EFF Event BL & % Fz——> = df Update From Device %48,

ARERHZERIER ECU FREMHERFEREIE L

70N

Select the Event configuration list ->click the Update From Device button.

interface

Basnast R EEMR e

After clicking the button, the event information in the ECU will be read and updated on the
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B EvendERFS [ DAQIERFIS

5-4 BL B E 453k Configure event list

5.5 fic B DAQ %13k Configure DAQ List
W% 1F DAQ R E SR —> it Insert Z4A# 7 E

Select DAQ configuration list ->Click the Insert button to configure

B centEmFR [ DACERFIS

B xcrmmize

5-5 B & DAQ %3k Configure DAQ List

5.6 & measure
2B e FEAE BN 2 7 R (polling BF daq)

Different measurement methods (polling or daq) can be selected during measurement

B Data — m] x
MName/Type Phy value Unit Comment Measurement mode Rate
D 0.0 polling 10ms
D 0.0 polling 10ms
D 0.0 polling 10ms

TH A2L X —> % ERBNENEXSEHAMENEFTD —EFENEM AN
(Polling/DAQ)———> = i FH A N E3% 40
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Open A2L file ->Select the relevant parameters to be measured and add them to the

measurement window ->Select the measurement method (Polling/DAQ) ->Click the start

measurement button

v [ Damping

joRio it ofio g o]

Insert into > Measurement windows > Data window

Parameter windows > Map/Curve window

R

Properties...

R

R

Y- HER=1] - F

5-6-1 I & measure

o8B & B - O O TRAE O nass

$00000008
2g8ez2¢288}

5-6-2 FT 957 & FF R Ih A X R AR SR E

Start measuring and successfully sending and receiving data interface
WMHBFENE T R TN E3%HE

To stop the measurement, click the stop measurement button

SRS @ L)|E

5-6-3 =1 ME %58 Stop measurement button
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B Data - m} =
Name/Type Phy value Unit Comment Measurement mode Rate
0.000 polling 10ms.
6.000 polling 10ms
199.000 polling 10ms

5-6-4 &% 0 measure window

5.7 #x7E calibration
T A2l X ——> 1 FEr B R E XS EORINEIRE ® A—> N T8 UE

Open A2L file ->Select the relevant parameters to be calibrated and add them to the

calibration window ->Double click to modify the values

B #5-D - O X
£ =1
D! 7.0000

5-7 R3E calibration

Rasndsn A E R Fas Page 12



E =Y o @ | N
$ahnn BRI 5 S
ST ZH#EA, TIdHESNE:

For two-dimensional arrays, the values can be modified in batches:

BAeRAsnEEMR A

w1 e/em - o X
Neme Comment Uit Calibration point Working point  Cursor poi
[ .| s X: Nm Y: kph W: %ch...  10ms
< >

s [ T | s [oxz000607C |
zan [0z | z8: [00 ]
208 |00 | & 2550 ]
BT -— |
X0 x1 x2 X3 X4 X5 X6 X7 X8 X9
0.000 0500 1.000 1500 2000 2500 3.000 4.000 5.000 6.000
Yo 1 Y2 3 v4 Y5 Y6 \ Y8 Y9 Yi0 yn yi2 yi3 Yi4
0.000 5000 100.. 160.. 220.. 280.. 340.. 400.. 480.. 580.. 700.. 900.. 110.. 130.. 150...
<1 >
5[0 b IRIE

X0 X1 x2 X3 X4 X5 X6 X7 X8 X9
Yo 20.600 23,000 23.400 23.800 24.200 24,200
Yi 19.600 23.200
Y2 19.000 22.600
Y3 18.400 22.000
Y4 17.800 21.400
Y5 17.200 20.800
Y6 16.600 20.200

16.000 19.600
Y8 15.600 19.200
Yo 15.200 18.800
Y10 14.800 18.400
nm 14.400 18.000
vi2 14.000 17.600
V13 13600 17.200
Yi4 13.200 16.800
Y15 12.800 16.400
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6 =4S PRODUCT FEATURE

> 1{ETE % Easy to operate

BEASRE, HERE

Graphical interface for convenient configuration

B sh 4T A2L X1t
Automatically parse A2L Files

X5 elf 4, 0 A2L XHFRID L

Supports elf parsing and synchronizing address ranges with A2L files

> {EFRE Flexible to Use

Basnast R EEMR e

X5 CAN. CANFD. UKMIRE

Supports CAN, CAN FD and Ethernet Calibration
FHFXCP 1.1 thiX

Supports XCP 1.1 protocol

X ME O

Supports various hardware interfaces
XHFETHNENMRETR

Supports a variety of measuring and Calibration specifications




