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From Standard to Implementation:
CAN XL Toolchain Empowers China’ s Automotive Industry
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Message fragmentation with high arbitration overhead (>40%).

B FIRO4AFT, REFBROSADF
64-byte single-frame payload limit, requiring fragmentation for
large data.

) CAN XL
/p\éfJ\iy;l__ﬁ q%u; ﬂfﬁiilj] yﬁo

Bus load approaching saturation, making new feature addition
difficult.
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#M (CAN FD Bottlenecks)
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CANFQ i Data Field - Max 64 bytes K :
I [
| ! 1 !
1 1 : SRON :
CAN F[i | Data Field = Max 64 bytes Field S 1
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CANFD Data Field - Max 64 bytes S
CANFD Data Field - Max 64 bytes e &
CAN FD Data Field - Max 64 bytes

ytes
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Domain-oriented
architecture

Hybrid
architecture
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. ZonalZ

TODAY

Zone-oriented
architecture
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New Requirements for Zonal Architecture

FITHIRsE R, BEEIEEL,
Centralization of domain controllers leads to a surge in
cross-domain data.

HeEL R EsBIE 2 IR o
Increased data volume from smart sensors.

WHEENCAZE, OTAAZETURIR o

R Software-defined vehicles increase OTA/diagnostic frequency.

C omputer (HPC)
@ zonal Gateway Ecu
O Sensor
A Actuator

TETTR, RIPFIERR,

Requires smooth upgrade to protect existing investments.
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Life cycle
Previously

Withdrawn
1ISO 11898-2:2024

150 11888 2:2028

Read sample

ISOfRAE. CIARLSE

Now

Published
ISO 11898-2:2026

Stage: 60.60 ~

60 Publication v

ISO 11898-2:2026

Road vehicles — Controller area network (CAN)

Part 2: High-speed physical medium
attachment (PMA) sublayer

Published (Edition 4, 2026)

Title

[

CiA 610-1 version 1.0.0
CAN XL specifications and test plans - Part 1: Data link layer and physical coding sub-layer
requirements

[
CiA 610-3 version 1.0.4
CAN XL specifications and test plans- Part 3: Physical medium attachment sub-layer requirements

» [
CiA 611-1 version 2.0.0
CAN XL higher-layer functions - Part 1: Service data unit types

r [
CiA 611-2 version 1.0.0
CAN XL higher-layer functions - Part 2: Multi-PDU protocol

[
CiA 613-2 version 1.0.0
CAN XL add-on services - Part 2: CANsec data plane

HongKe

Published Status
Size Action
2023-09-01 withdrawn
77 KB Download
B
2023-09-01 withdrawn
77 KB Download
E
2024-08-12 DSP
448 KB Download
E
2024-09-03 DSP
294 KB Download
B
2026-05-29 DSP
1MB Download
E
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- SEUSB 2.089CAN#ZDO (5= USB 3.0)
SIERCANERE (RFEISO 11898-2 202447t )
- FFSCANMSE, B#ECAN CC. CAN FDFICAN XL (ISO 11898-1 2024)
 CANIRHFER 5 20kbit/s - IMbit/s
- CAN FDHERER AT R ez 5 0IIA8Mbit/s
« CAN XLEUEELK FF &= ol iA8Mbit/s
- BERR SRR, CAN XLEB SR ESTA20Mbit/s
- CANSZEEDBYZEOERE (FE CIA® 1061mAE)
- BSEEBEAS
 CAN XL#Z/OIgEE I FPGASEH
- EBEEC&SHCAN XLiF{dhHRIS i
« CAN SIC XLU&28ATI TCAN6062V
- EBTRKRSREN BIE
- BSRBESIR500V
« USBfitEs
- THERE-40°C ~ +85°C

I
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MicroMod FD Pots

oEEZIX 16 1 CAN BE
o5/ CAN #0ORNEE, BAZHEHESXENRES
%5 CAN #I5E, €3 CANCC (£#H CAN20) .
CAN FD #0 CAN XL (ISO 11898-1 2024)
x¥5 CAN-XLER{EIET - e
- WiXES S8 CAN XL (Error Signaling ON)
« CAN XL E551=1E55 (Error Signaling OFF)
- WWESELTTFEE CAN XL (FAST Mode Switch)
AR AXIFZDETRHESHEEN CAN BERE

,,,,,
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XFPython, VBHIAEE XMidcase . —
#1939 (FD) ( ” N r
1RiE CIA® 611-1 fnfE, BITEZRRSHBRTEE (SDT) i

KElE CAN XL &3XBEE, #l20 CAN FD a9 Tunnelf& i
{EAtracelz® CAN HiZEBIERE

- BfttraceXX#t, FEEEERERDE = —_—
ZANRENT RS, BB T trace X4 - S

== PCAN-Explorer 7
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PCAN-Basic API PCAN-Explorer 7
(CAN XL/J1939 FD/Python)

f

e, ' e EAK" PCAN-Developer 5
=
B -
Icn“
»

PCAN-Developer 5 API
(CAN XL/CAN FD Light)

PCAN-View (Windows & Linux) SocketCAN XL

BEfF. OXED. . APl 2488 CAN XL THyE

Hardware. Driver. Software. API
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CAN XL g%éfznnnl—ﬁ E*Ti $ CANXL Comprehensive Product and Technology Solutions
RE'REAMTE—EENH AR TR —NEZOBH " NERFRBRS R
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l—\_/ Simulation @ Physical Testing % CAN XL Tool Chain
RtaW A ¥ & C&S MEHF & CAN XL TE#
BEFES E/E @it YE BB SIALE 2RBHEOSZRARES

IMUAERIE: XRFEHIUKMKE CAN

XL BEMMNS FimMELEAE,

NESTEEN: SEROTMEIER, £

15 Worst-case TIiEEMAE,

i : 3% TSN RN B S
SDV (BRGESGRE) OREEH.

—HHEE . EFFCAN XLEEHIUK
M4 IE EtRENE

INVIO & =BT,
ESTEMSTSREHRS.
EHINIE: #5B1 OEM & Supplier A

- BEEW: RAFREY Windows &
Linux 2&EE SRR,
PCAN-Explorer 7: RZ&iRIEE. KWL,
7B 545 DBC/ARXML fiz22,

F= APl #0: £/ PCAN-Basic API

15 PCAN-Develoj APM&J‘@E%?‘ 7
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EVALUATION SCENARIOS

Scenario1-

Real time control

Application: Sensor-Actor communication

Scenario 2 -
Large data transfer

Application: ECU flashing, Data streaming

Total payload: S60 kByte

Traffic type: Small cyclic frames

Traffic type: Multi-frame transmission

traffic

Metrics: Latency, Jitter, Influence of background

Metric: Effective net data rate

]

I

I

I

| I
T

' )
a
Begin of frame on bus

Latency,

Start transmission of frame

'Y
v

5 R '
Total transmisstion time T ] i

Begin of first frame End oflast frame
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SKEREHEMRLESII ( daisy chain)

6 nodes

Shared bus (5 segments]
Total length: 9.5 m

Jaisy chain implementation
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HARDOWARE CONFIGURATION

10BASE-TS
Arbitration 500 kbps, Data 10 Mbps 1OMDps
Single transciever type (limited availability] Multiple different 10BASE-TIS transceivers
(IEEE compliant]
Field Name Bit timing Length without stuff bits [bit] Payload | 10BASE-TIS | CANXL Over- | CANXL Over-
Start of Frame Nominal 1 sine Overhead nead (Gitbased ll::l:gd()ﬁme-
Arbitration Nominal 15 8 bytes ~90 % ~ 73 % ~ 930
Control Nominal /XL | 2/79 64 bytes ~ 54 % ~ 29 ~ 64 %
Data XL 0 fedu 200 bytes | ~27 % ~17% ~39 %
CRC XL 36 512 bytes | ~ 12 % ~12 % ~23%
ACK Nominal 6 1200 ~6% ~10 % ~16 %
End of Frame Nominal 7 bytes
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ESILERT (BT bitd)) AR (ETHE)
Relative Frame Composition (CAN-XL, bit count based) Relative Frame Composition (CAN-XL, time based)
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B Stuff Bits @ Protocol Overhead  # Payload Data CAN XL B Stuff Bits M Protocol Overhead W Payload Data
FAXTIRZERL (IPv4) 10BASE-T1S FAXIIRZERL (IPV6)
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S S
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£ E
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N 9 oy 8
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23 EE
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B PHY Overhead = IPv4 (L3) m=m Payload Data Bmm PHY Overhead  ©" IPv6 (L3) W Payload Data

B MAC Overhead UDP (L4) B MAC Overhead UDP (L4)
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Latency Histogram for 1,28 Mbit/s

— Avg: 99.2 ps
—-—- Avg + 0: 160.1 ps
-—=- Avg-o0: 38.2 us
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10BASE-T1S
150 Latency Histogram for 5,6 Mbit/s
: — Avg:'293.8 s
100 i ——- Avg # 0: 436.3 s
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Latency [ps]

FEIR S TRt

EIHFEIR BR/NEIR
1%%;?% 1.28 Mbit/s 99.2 us 58 us
BREHR - =70 b
(2 #6) 5.6 Mbit/s 293.8 s (EIERMKE)

BlERE:
#8 R ZHUERERIETF 100 ps

61 us

UE> -
AEMFEIR <90 ps,
B—EHIEIR> 270 s,

th 8 X B AR D>

142.5 us
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Latency Histogram for 1,28 Mbit/s

750
—— Avg: 69.1ps B ID 0x123
—— Avg: 70.0 ps B ID Ox3AA
500 1 — Avg: 93.3 s | 1D 0x655
250 +
0 TT T 11T T lrrlII‘lrr’1‘~'h‘|'|||lTr1 ||||||||||||||||| T T T
) ) &) ) &) ) &) S o ) Q
Q ) Q &) Q \8) Q ) Q \3) (oQ
@ @Q:» @Q'N %QQQ) f\f’gﬁ) %ngb 050055 @Q’w S 7
Latency [ps]
#1: = 1.28 Mbps, Busload~21%
552K R/NEIR FIFEIR BRAZEIR
SIER 1.09 ps 69.11 s 256.72 us
th{fL 4% 1.09 ps 70.02 us 487.78 us
RITTH 1.09 ps 93.28 ps 758.90 ps
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CAN XL
000 Latency Histogram for 5,6 Mbit/s
— Avg: 116.7 ps I ID 0x3AA
s ID 0x123 ID 0x655
& 600 1
3
© 300 |
O l‘l.l.l-l.l-l.lllll.l l-lIIIII-IIII-I.I-IIIIIIIIIIIIIIIIIIIIIIIII
O O © O © O O O O O S
Y L O P D S 5 S DS
> \90:\’ \’%Q” %QQQ) ({?Qﬁ) %QQ?J rg)@n’ BQQ'% g;)Q’b& 7
Latency [ps]
#6: = 5.6 Mbps, Busload~90%
LR B/NEIR I9FER BRAZEIR
SIER 1.12 ps 116.70 us 257.66 us
=Ly AN 1.10 ps 816.64 uys  1986.89 us
BT 1.10 ps 1877.83 us  9959.58 ps
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Priority min(#) r max(£)
high 1.09 s 69.11 pis 256.72 pis
mid 1.09 s 70.02 ps 487.78 pis
low 1.09 s 93.28 pis 758.90 ps
Priority min(#) ? max(#)
high 1.12 s 116.70 s 257.66 s
mid 1.10 s 816.64 s 1986.89 s
low 1.10 s 1877.83us | 9959.58 ps
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Figura & Latency histogram for CAN XL scenaria #1

Latency Histogram for 5,6 Mbit/s
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Figure 10 Latency histogram for CAN XL scenario #6

SCENARIO 1

CAN XL 10BASE-T1S

Latency Histogram for 1,28 Mbit/s

T
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i -=== Avg 4+ o: 160.1 pus
H s==s Ayg- o 382 us
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Figure 5 Latency histogram for 10BASE-T1S scenario #1

Latency Histogram for 5,6 Mbit/s
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Figura 11 Latency histogram for 10BASE-TIS scenario #6

- High priority: consistently

- Mid/Low priority: -;aLJDrBrn_iallaI_Bm
high load

- Strong priority differentiation

Cy increase at

- Latency increases w

- A

vith load

A

nodes get transmission opportunity

- Moderate jitter increase

I0BASE-T1S ensures fairness, CAN XL ensur

ES

determinism for prioritized traffic.

10BASE-T1S {REEE/ATM, CAN XL RESHERASNHEN,




—Net Payload Rate [Mbit/s] vs XL Bitrate w. 1200 Byte Payload

Net Payload Rate [Mbit/s

XTECRIE AL o0 b3 2

SCENARIO 2

Net payload throughput [Mbit/s]

Case [i): Max payload size

9.446 9.325
84 8.446 8.701
6 -
4 o
‘2 -
0 T T T T
10BASE-T1S (i) 10BASE-T1S {ii) CAN XL (i) CAN XL (i)

Figure 12: Net throughput for transmission of a payload of BE0 kByte

- Both technologies approach theoretical maximum
- CAN XL throughput depends strongly on arbitration bitrate and data bitrate
- Large payload sizes reduce overhead impact

Case [ii): Cqual payload size (1200 B]

------ Nominal 250 kbit/s
—— Nominal 500 kbit/s
-=-= Nominal 1000 kbit/s

FD Data Phase
———— 18,00
- -
- 16,00
-
- =

-
-
-
-
-

14,00

- . g1200
............ 512
------------- o gwoo
- S ) ooy SR | WSS e o o e ] QT I¥
9 ---------- % C‘E =
.......... o 8,00 4
............ S /
........... w 600 /
8 =TT et Z 00 | Ueibivs
......... /5 Mbit/s
---- 2,00
T T T T T Ogmlﬁ
0,00 P
9500 10000 10500 11000 11500 12000 12500 0 128 256 384

XL Bitrate [kbit/s]

Comparison — Net Bit Rate over Payload Size

CAN XL & FD Arbitration-Phase: 600 kbit/s

XL 20 Mbit/s XL 16 Mbit/s
XL 8 Mbit/s ——FD 2 Mbit/s
—— FD 8 Mbit/s = (CC 0,5 Mbit/s

«{ 10BASETIS

XL 12,3 Mbit/s
——FD 5 Mbit/s
— —10BASE-T1S

HongKe

XL Data Phase

512 640 768 896 1024 1152 1280 1408 1536 1664 1792 1920 2048

Payload Size [byte]

g S
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CAN XL ZmTHET LRI PG, BIRRFRESS, SNARMNERGRENNTE, E1F%
BR T 10BASE-TIS NER. AM, X—ABBAEENE: NWRIMRAFRENRENTRLE
A, HELRLRFIEN, CAN XL SARBALSRNMEN L ZEESHESPIE (tail latencies)
10BASE-T1S REERBEE/INSZ, PLCA BEREBIN T RESTARIAERESERAIS, XEAR
VR X EER TN AR, BHBLETIEINR (starvation) | FEERAERFERHIEALS
— MRBA0_ E—1N AR,

ERMNARNRERGRT, RPRAERE TELHBICREAENELRE, CAN XL BOMERERT
Payload K/NAR A /&R LA 2R A01%ER , 10BASE-T1S ZEPayloadB/NWIBER TEEZ IP (5 3 &)
0 UDP (% 4 B) A#ENEIN, XTFPayloadRANIER, MEZBNMEEELE/N,
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Item Navigator
~ @ ford_lincoln_base_pt

> T3 Enums

&3 Signals

~ T35 Symbols

» = DT oS G7h |

DTE_ECGtoHPCM (338h)
* Tire_Pressure_Data_FD1 (3B5h)
TesterPhysicalReqVDM_FD1 (721h)
AWD _Torque_Data (20Ch)
PHEV_Battery_Datal_FD1 (2E4h)
ECG_Data2 _FD1 (488h)
SmartChargingData_ECG_3 (308h)
SmartChargingData_ECG_2 (307h)
SmartChargingData_ECG_1 (306h)
APIM_Data_FD1 (32Bh)
HEV_ChargeStat_FD1 (352h)
MasterReset HS3_ECGDat_FD1 (233h)
TesterPhysicalResVDM (729h)
Suspension_Data (23Ah)
VeyDynamics_Data (345h)
ECG_Data3_FD1 (375h)
LocationServices_Datal_FD1 (47Eh)
LocationServices_3_FD1 (21Eh)

i

Iy

ECG_Data_FD1 (32Ah)
ECG_Data4 FD1 (226h)
OffBrdChrg_Signals2 (27Fh)
OffBrdChrg_Signals (212h)
ConsTip_Data_FD1 (476h)
Locking_Systems_2_FD1 (331h)
BCMC_Data_FD1 (36Fh)
DCACA_Data4 (36Eh)
HeadUpDisplayReq_FD1 (18Bh)

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
i
>
>
>
>
>

€

PARSEDPushPCMtoGWM_ECG (1BB36010h)

PARSEDPhysGWM_ECGtoSODR (1BA18CD8h)
% =¥ DARSENPhuc WM FOGACONT (1RATAANAR

*REFRECAN FDFRHER

| S Symbol properties

Name: DTE_HPCMtoECG

Type: FD Standard ~

CAN ID (Hex): 337h to -
Direction: Bi-Directional
Display Mode: On (Standard)

Data Length: Bytes

() Valid for all Data Lengths
[ Trace

Send Period: 1000

(] Paused

Timeout: 0

Min. Interval: 0

Color: ||:| Automatic ~

13 of 32 characters used

ms

ms

4

@ Varables and Signals S8

68

2 22 21 20 1 18 7 16
DteVeh. £ Actl
. A
El) 29 s 27 26 25 24
. ! . 4
39 37 36 35 34 33 32
DteVehEld_No_Act|
&1 vblT 43 42 41 40
= - =
53 52 51 50 49 48
6 62 61 60 59 53 57 56

s AfEEHEL

R

ADAS 5EgES LRI

EEE5R2H

SRSREEE

ERIRRS SME

e

PSS EEE

Bt

Domain Name

Powertrain Domain

Chassis Control Domain

ADAS & Automated Driving
Domain

Body & Security Domain

HVAC & Thermall
Management Domain

Infotainment & Navigation
Domain

Trailer Assist Domain

Diagnostic & Network
Management Domain

Total

RXHE

Num of Messages

94

35

38

27

21

24

18

74

331

HongKe
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ESyE

628

287

312

215

156

198

142

199

2137

Num of Signals
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CONFP  wp CONKL

¥¥%a0 (CAN(FD)) ®i#/E (CANXL) R
RXHE & Payload RXEE & Payload
IPAREFIES 94 928 3 832 96.8% -10.3%
EREFRR 35 368 3 320 91.4% -13.0%
ADAS EaeE5t 38 456 3 512 92.1% +12.3%
E55%% 27 264 2 256 92.6% -3.0%
TRASHRER 21 184 1 64 95.2% -65.2%
ERIRRSEM 24 320 1 256 95.8% -20.0%
M 18 176 1 128 94.4% -27.3%
2 S E 2N 12 768 4 2176 66.7% +183.3%
MEEESMXEEH 62 392 2 576 96.8% +46.9%

Bt 331 3856 20 5120 94.0% +32.8%
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BusLoad vs.

..............................................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

*CAN FD 500k-2M ---> CAN XL 500k-2M-8M(Error Signaling On)

FHRERAN
CAN FD (500k/2M, 4) ~47% ~55% 45% ~ 55%
CAN XL (500k/2M/8M, %) ~5.5% ~7% 4% ~ 7%

BEFRARMUER: £988.3%
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Thanks for listening
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