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1.Introduction

This application note is a complementary to the LLCE L

Getting Started Guide and the LLCE firmware user
guide for using CAN2CAN, CAN2ETH and ETH2CAN
in S32G.

These three are LLCE’s key features to realize 4.

offloading CAN gateway tasks. LLCE has the capability
to perform CAN frame routing between CAN channels
(i.e. CAN2CAN) and between CAN and Ethernet (i.e.
CAN2ETH / ETH2CAN) without host core’s
intervention. These feature reduces the routing latency
and host core load. After going through this document,
you will be able to understand what are those features
and how to play them.

LLCE can perform the CAN frame routing according to
the configured routing table without host CPU’s load.

CAN2CAN: When the configured frame ID is coming
into the configured CAN channels, LLCE routes it to the
configured destination CAN channel(s).

CANZ2ETH: When the configured frame ID is coming
into the configured CAN channels, LLCE encapsulates
the CAN frame into the Ethernet frame in IEEE1722
format. PFE sends it to the Ethernet.

ETH2CAN: When the PFE receives the Ethernet frame,
LLCE parses it and unpacks the IEEE1722 packet and
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CAN2CAN, CAN2ETH and ETH2CAN features

route it to CAN channels. The following figure shows an overview diagram of CAN2CAN, CAN2ETH
and ETH2CAN with respect to LLCE in S32G2.
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Figure 1. Overview diagram

2. CAN2CAN, CAN2ETH and ETH2CAN features

The CAN2CAN feature performs the off-loaded CAN frame routing according to the configured routing
table. The following options are available:

e Multicast/Unicast: Not only single destination channel (i.e. Unicast) but also multiple destination
channels (i.e. Multicast) can be configured.

e ID remapping: Remapping CAN frame ID can be configured. Switching Standard & Extended
ID is also possible.

e Frame transformation between Classic CAN and CANFD can be configured.
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CAN2CAN, CAN2ETH and ETH2CAN features
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Figure 2. CAN2CAN feature

The CAN2ETH feature performs the off-loaded encapsulation which packs configured CAN frames into
Ethernet frames in IEEE1722 format. The following steps are taken by CAN2ETH for encapsulations of
the CAN frames:

CAN frames are packed into IEEE1722 packet. Compliant to AVTP Non time synchronous
control format. Packed as ACF CAN Brief messages.

LLCE packs the message and put it on the buffers in the SRAM.
The packet length is controlled by the configuration of the buffer size.
The source CAN bus is not recorded in the can_bus_id field.

Stream ID is constant, Not configurable.
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S32G

Host CPU cores
No ir[te_rv ntion
S é7

SRAM

CAN/FD
CAN/FD
Ethernet

Figure 3. CANZ2ETH feature

The ETH2CAN feature performs the off-loaded unpacking IEEE1722 AVTP non time synchronous
control format frames. The following steps are taken for unpacking the frames:

e Any IEEE1722 frames will be unpacked and routed. Stream Id and sequential number in the time
synchronous control format header are “don’t care’.

e The maximum number of ACF CAN frames inside one AVTP frame is limited by the number of
HTH you configured. 16 frames per one channel is the maximum case.

NOTE

In order to avoid conflict between host application’s Ethernet frame
handling, be aware the LLCE FW is using PEF_HIF3 for
CAN2ETH/ETH2CAN.
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Using sample application
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Figure 4. ETH2CAN feature

3.Using sample application

This section and sub sections describes how to use the sample application. The steps that needs to be
followed are shown in the section.
NOTE

This section is based on the latest release as of September 2021. (i.e.
S32G_LLCE_GATEWAY _1.0.2 HF2_D2109.exe). If you are using
newer version, the contents described in this chapter may be different.

3.1. Downloading and installing the LLCE package

Go to FLEXERA and download the latest LLCE software package. After download install the package.
Refer to the following screenshot.

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021
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Using sample application

x PRODUCTS

NXP > Software & Support > Automotive SW - $32G2 - LLCE Driver + Firmware > $32G_LLCE_1.0.2_HF2 : Files
‘You are a member of multiple licensing accounts and are currently viewing

APPLICATIONS DESIGN SUPPORT COMPANY

Software & Support
Product List

Product Download

Product Search $32G_LLCE_1.0.2_HF2

Qrder History

l Files License Keys Notes © Download Help

Show All FIIESE 3 Files

Recent Product Releases

Recent Updates

. . + File Description + FileSize = File Name =
Licensing
+ S$32G_LLCE_GATEWAY_1.0.2_HF2_D2109.exe 156 MB & S32G_LLCE_GATEWAY_1.0.2_HF2_D2109.exe
License Lists
+ S$32G_LLCE_GATEWAY_1.0.2_HF2_D2109_ReleaseNotes.txt 1.5KB & S32G_LLCE_GATEWAY_1.0.2_HF2_D2109_ReleaseN
Offing ation + S$32G_LLCE_GATEWAY_1.0.2_HF2_D2109_Update_Site zip 49MB & S32G_LLCE_GATEWAY_1.0.2_HF2_D2109_Update_Site zip

+ S32G_LLCE_GATEWAY_1.0.2_HF2_D2109.exe

156 MB $ S32G_LLCE_GATEWAY_1.0.2_HF2_D2109.exe

In this document, assuming you are installing the LLCE SW into the default folder location (i.e. CANXP\S32G_LLCE_1.0.2)

Figure 5. Downloading and installing LLCE

After installation of LLCE SW package, put the bundled plugins folders and files into the tresos/plugins
as shown below.

v 35 0SDisk (C)

v EB
E e f Put the al stuff v [ teson 2t
A NXP Can_43_LLCE_TS_T40D11M10I0RD unde r > autosar
. oo oamwnsnz 100 | I uck B Weoniono eclipse/plugins to b
v | elipse Lice_Af_TS_T40D1TMIOIORD plugins folder of ’ configuration
> plugins |J freescaletresos.flexray jar insta"ed > demos
> fiemware > doc
> jre_x86_64
licenses
links
output
> p2
> plugins
> tools
> workspace

Figure 6. LLCE SW package in TREOS

If you do not have the latest PFE MCAL 4.4 driver 0.9.4 and RTD package, download both of them.

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021
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Using sample application

) =
H&\“’x 3 PRODUCTS APPLICATIONS DESIGN SUPPORT COMPANY Q Search nxp.conf

NXP > Software & Support » Automotive SW - S32G2 - PFE Driver + Standard Firmware > $32G PFE MCAL 4.4 driver - SW32G2XX_MCL01_0.9.4_D2107 : Files
You are a member of multiple licensing accounts and are currently viewing

Software & Support
T Product Download
Product Search $32G PFE MCAL 4.4 driver - SW32G2XX_MCL01_0.9.4_D2107
Order History il e

Files License Keys Notes

Recent Product Releases

Recent Updates Show All Flles E 3 Files

Licansir +  File Description S FieSize < File Name =
s m!m“_o Sa2p 20MB S PIE-DRV_S32G_M/_MCAL_BETA 09.4.2p |
License Lists
+ PFE-DRV_S32G_M7_MCAL_BETA_0.9.4_ReleaseNotes txt 245KB & PFE-DRV_S32G_M7_MCAL_BETA_0.9.4_ReleaseNo
Offline Ag + PFE-DRV_S32G_M7_MCAL_BETA_0.9.4_SCRtd 22KB $ PFE-DRV_S32G_M7_MCAL_BETA_0.9.4_SCR txt
4+ PFE-DRV_S32G_M7_MCAL_BETA_0.9.4 zip 25MB ¥ PFE-DRV_S32G_M7_MCAL_BETA_0.9.4.zip
In this document, assuming you are unpacking the PFE MCAL driver into the folder location
C:\NXP\AUTOSAR\PFE-DRV_S32G_M7_MCAL_BETA_0.9.4)
Figure 7.  PFE MCAL 4.4 driver
ﬁ)\: PRODUCTS APPLICATIONS DESIGN SUPPORT COMPANY Q, Search nxp.com
NXP > Software & Support > Automotive SW - S32G2 - Real Time Drivers (RTD) (Cortex-M7) > $32G2 Real Time Drivers Version 2.0.0 HF02 : Files
You are a member of multiple licensing accounts and are currently viewing Switch A
Software & Support
TR Product Download
Product Search $32G2 Real Time Drivers Version 2.0.0 HF02
Order History © Download Help

Files License Keys Notes

Recent Product Releases

how All Fil E 4 Fil
Recent Updates M e

) . +  File Description $ FileSize + FieName s
Licensing
I+ SW32G2_RTD_4.4_2.0.0_HF02_D2106.exe 47.5MB $ SW32G2_RTD_4.4_2.0.0_HF02_D2106 exe
License Lists
+ SW32G2_RTD_4.4_2.0.0_HF02_D2106_SCR txt 1.8KB & SW32G2_RTD_4.4_20.0_HF02_D2106_SCR tt
+ SW32G2_RTD_4.4_2.0.0_HF02_DS_updatesite_D2106.zip 802MB $ SW32G2_RTD_4.4_20.0_HF02_DS_updatesite_D2106 zip
+ SW32_RTD_4.4_20.0_HF02_ReleaseNotes.txt 76KB & SW32_RTD_4.4_20.0_HF02_ReleaseNotes txt
+ SW32G2_RTD_4.4_2.0.0_HF02_D2106.exe 475MB § SW32G2 RTD_4.4_2.0.0_HF02_D2106.exe

In this document, assuming you are installing the RTD into the default folder location (i.e. C:\NXP\SW32G2_RTD_4.4_2.0.0_HF02)

Figure 8. RTD package

After the installation of PFE MCAL and RTD, put the folders and files into the tresos/plugins as shown
below.

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021
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Using sample application

v 5 0SDisk (C:)

v EB
v tresos_27
> autosar
bin
> configuration
> demos
25 0SDisk (C) 8 ’ o
- isk (C:]
0 PFE MCAL s I irexd664
Eth_43_PFE_TS_T40D11MUO9I4R0 .
AUTOSAR licenses
v PFE-DRV_532G_MT7_MCAL BETA_0.9.4 links
v eclipse output
> plugins 3 p2
example_application lugi
> ugins
minihif AL
> tools
v S 0SDisk (C:) RTD » workspace
v MNXP
Adc_TS_TA0D11M2010RD
v || SW32G2 RTD_4.4_2.0.0 HF02 Base_T5_T40011M20I0RD
hd eclipse Can_TS_T40D11M20I0R0
> plugins Canlf_T5_T40D11M20I0RD
Cre TS TAﬂ:ﬁﬁMDOIﬂRO
n
n
-
L |

Figure 9. PFE MCAL and RTD in tresos

For lice_sample_app_pfe, modify the sample_app_initialization.c. as shown in the following screenshot.

0 [[17 C:¥NPY. . ¥sanele_ape_| Ice¥ | Ice_sample_app_pfe¥src¥sanele_acp_init ial izat ion.c ~ |[2] C:YNXPY. . . ¥sample_app_| |ce¥ | |ce_same|e_app_pfe¥src¥samole_app_initial ization.c
oonzg| [ 00038 [
00039 00039/
00040|/% MCU */ 00040 (/% MCU */
00041 00041 /!
00042 Mew Init (NULL_PTR) 3 00042 Mew_ Init (NULL_PTR);
00043 Meu_InitClock (MeuClockSett ingConf ie_0); 00043 Mew_InitClock (MouClockSett ineConf ig_0);
00044 Mcu_DistributeP| IClock(); 00044 Meu DistributeP! 1G] ock();
00045 Mcu_Set Mode(McublodeSet t insConf_0) ; 00045 Mou_SetMode (MoubodeSet t ingConf_0);
00046 \?hlle ( MCU_PLL_LOCKED != Mcu_GetPl IStatus() ) 00046 u{th\]e  MOU_PLL_LOCKED 1= Meu_GetPlIStatus() )
00047 00047
03343 ' asm ("nop”); /% some comeilers |ike to optimize out empty loops ¥/ 88843 ) asm ("nop”); /% some compilers like to optimize out empty loops ¥/
00049 4!
00050 00050
00051 00051}/ /!
00052|/% PORT */ 00052 | /% PORT *
00053 00053
00054 Port_Init (NLL_PTR); 00054 Port_Init (NLL_PTR);
00055 00055
00056 000561/ /
00057|/% PLATFORM x/ 00057 /% PLATFORM %/
00058/ 00058
00059 Platform_Init (NALL_PTR): 00059 Platform_Init (MLL_PTR}:
00060
00061 |#ifdef TARGET_BOARD
00062 cha_lnltClod((Ho.ClockSe’ttlnszfls_1)
00063 |flendi f

Add this function call here in order to align with RTD2.0.0 HF02.

Figure 10. Modifying sample_app_initialization.c file

3.2. Modifying the files and make

Modify the config.mk for your environment. For CAN2CAN, modify the file:
C:\NXP\S32G_LLCE_1.0.2\sample_app_lIce\llce_sample_app_af\config.mk.

Please refer to the following screenshot.
Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021
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Using sample application

Modified

I Your GCC location in case of select GCC

Select ghs/gcc according to your environment

QOriginal

00001|#Select the compiler (ghs/ecc - lowercase) and edit the path to one of them : MAND
00002 (TOOLCHAIN 2= gcc
00003 Your GHS Iocatlon in case of select GHS
00004 (4 Location of GHS cd S

00005|GHS_ [ocat ion = C: /zhs/conp_202014

00006(# Location of GCC comeiler (when building with GCC). Tested with arm-none-eabi-zcc
00007 |GCC_location = C:/gcc/scc-9.2-arm32-eabisbin
00008
00009|#Edit the path to |lce_bin (containing firmare birary as .

th GHS). Tested with v. 201914
GCC). Tested with arm-rone-eabi-zcc.

tainirg firmware binary as .c sources) and |lce_inte
are/'| lce_bin/s32g2/bin/ghs/enab | ement
./ Mirmware/| lce_interface

000T0{LLCE_BIN_LOCATION = ../, ./firmware/| lce_bin/s32e2/bin/ghs/ e
ggg}; LLCE_INTERFACE_LOCATION = ../../firmware/| lce_interface
00013|# Edit the path to tresos plugins (RTD + Llce) : MANDATORY
00014 |PLUGINS_DIR_RTD = C:/NXP/SW32_RTD_4.4_2.0.0/ecl ipse/plugins
00015|PLUGINS_DIR_LLCE = C:/N{P/SW32_LLCE 4.4_1.0.2/eclipse/plugins
00016
00017444 Plugins version #i#
00018|# RTD 2.0.0

00019 AR_PKG_RTU NAME TS_T40011M20[0RO

ml LLCE_ INTERFACE. LOCATICN =

The bundled plugins location in the installedlLLCE_l

00020]#% LLCE 1 OUUZU# LLCE 1.0 0.
00021 AR_PKG_LLCE_NA}E = TS_T40D11M1012R0 00021 AR_F“KG_LLCE_M}»E = TS_T40D11M1012R0
nnnge nnnee

Modify the red rectangle to align with your env.

Figure 11. Modifying config.mk

Under lice_sample_app_af folder, you can build as following.
e $make clean
e $make can_routing

Then, you can see the elf file “can_routing.elf” under llce_sample app af/build.

Modify the config.mak for your environment. For CAN2ETH/ETH2CAN, modify
C:\NXP\S32G_LLCE_1.0.2\sample_app_lice\llce_sample_app_pfe\config.mak

Please refer to the following screenshot.

Original , : Modified
Select GHS/GCC according to your environment.

00001 0 .
000024 USER OPTIONS _— # USER OPTIONS Your GCC location in case of select GCC
E T Rl Your GHS location in case of select GHS |l A it
00004 |COMPILER 2= GHS L00004[COMPILER 7= GHS |
00005|GHS_DIR 9= c:/ghe/come_202014 Ml
00006 (GCC_DIR 2= C:/MHP/53208.3.3/33208/bui |d_tools/ecc_bl1620/gcc-6.3-arm32-eabi/bin DUD[IES Us/byi |d tools/zce BIbZ0/gccb. S-arm3Z-eabi/bir

00007 [PLUGIN_DIR 2= c:/EB/tresos_27/plugins Y ¢ uai
00008|OUTPUT_DIR ?= ./out i R 7= ./Jout

00009 |MCAL_CONFIG_DIR 2= ./t resos/output our tresos plugin MCAL_CONFIG_DIR 2= ./t resos/output
00010|ETH_PLUGIN_DIR_NAME 7= Eth 43_FFE_TS TAODTINOS14R0 RPN IoYerzYilo]y] ETH_PLUGIN_DIR_MAME ?= Eth_43_PFE_TS_T40D1THMOSI4R0D
00011 |MCAL_PLUGIN_DIR_VER ?= T40D11M2010R0 . MCAL_PLUGTM_DIF_VER R0
00012|LLCE_PLUGIN_DIR_VER ?= T40DT1M1012R0
00013|LLCE_ BINOIR ?= ../../||ce_bin/s32g2/bin/ghs/enablement/
00014|TARGET_BOARD ?= S32G_EVB '\ 00014

00015
00016 |APP_DIR := . This folder is not 0001
applicable forthis release.

R 7 /E0 resos 2170 ugins |

.I./firmware/lice_bin/s32g2/bin/ghs/enablement

If you are using RDB2,
This should be changed to “S32G_RDB"

Figure 12. Modifying config.mak

Under lice_sample_app_pfe folder, you can build as following.
e 3$make clean
e 3$make

You can see the elf file “int_app.elf” under llce_sample app_ pfe/out.

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021
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Using sample application

3.3. Connect the wires and run

For CAN2CAN, connect the CAN wires between CANO and 1, CAN14 and 15. After connecting the
wires run the bundled CMM.

The CAN routing sample app performs CAN2CAN routing from CANO to CAN15. CANL1 sends the
frames to be routed. Connect the external CAN wires between CANO and CANL1.

LLCE

CAN2CAN Routing

CANO CAN1 CAN14  CAN15

- e
T e
R -~

-~

Connect CAN—H!EAQ—Lwires between
LLCE CANOand LLCE CAN1,
LLCE CAN14andLLCE CAN15.

Figure 13. Connecting the CAN wires

You can see the Lauterbach’s cmm script “S32G_app load.cmm” to run the sample app under folder
S32G_LLCE_1.0.2\sample_app_lIce\llce_sample_app_af\tools\cmm_scripts.

In the CMM, select CAN_ROUTING_DEBUG_MODE instead of CAN_LOOPBACK as below. Then,
you can debug the sample app for CAN2CAN on TRACE32.

15 @ ;GOSUB CAN LOOPBACK

16 »z05TUE CAN TOOPBACE DEBUG MODE

45 +G0STUE LIN_LOOFBACK
49 »G05TUE LIN LOOPBACE DEBUG MODE

51 ;GOSUB CAN ROUTING
=2 @)G0SUR CAN ROUTING DEBUG MODE

If you capture the two CAN buses with Logic Analyzer, you can see the routings as shown in the
following figure.

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021




Using sample application

ID:15 (route to CAN15w/o ID remap ) 1D:888 (route to CAN15w/ ID remap to 999)

CAN1 - CANO 0 as s +108500 12 +103000 s +108500 11 +110000 i +110500 125 +111000 125
(500kbps/2Mbps) | R A
CERCO0N Dm0 PERIO)
CAN15—- CAN14 { D £ 0
btf = blf 0
(250kbps/500kbps)
ID:15 ID:999

ID:321 FD frame (route to CAN15 w/ conversion to classic CAN) 1D:123 Classic frame (route to CAN15w/ conversion to FD)

CAN_.I —CANO ) I-Illl?ﬂusl ) .*Illﬁllltlusl ) I*Iiis?ﬂus' : : } ‘ I*WI’E??U usl I*IIE#?U usl
(500kbps/2Mbps) [ =] BT T I
[@AIm—e @RCCOOOCOOEMmE
cants-caNta > IR L
(250kbps/500kbps)
ID:321 Classic CAN frame ID:123 FD frame

Figure 14. CAN routings

For CAN2ETH, Connect CAN wires between CANO and 1. Also Connect Ethernet cable to
PFE_MACL, run the bundled CMM.

CANO sends 64 CANFD frames. If you connect CAN wires between CANO and CAN1, CANL1 receives
those frames and encapsulates them into IEEE1722 packets. Then, LLCE sends the packet to PFE
without host CPU’s intervention. Then PFE sends it from PFE. MACI.

If you connect an Ethernet cable between your PC and PFE_MAC1 (For RDB2, it corresponds to P3A
connector as shown below), you can capture those routed packets by your PC (e.g. Wireshark).

QE " Run wireshark
Connect to capture the
Ethernet cable = routed packet.
MAC1

PFE
LLCE

Encapsulates CAN frames
nto IEEE1722 packet and

S Ul o te it to PFE

'\‘“\

H-\"‘\.
Connect CAN-H/CAN-L wires between
LLCE CANOand LLCE CAN1

Figure 15. CANZ2ETH routing

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021
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Using sample application

Run the Lauterbach’s cmm script “run_mcal_pfe.cmm” under folder
S32G_LLCE_1.0.2\sample_app_lIce\llce_sample_app_pfe.

You can debug sample app on TRACE32.

If you capture the routed packets, you can see encapsulated CAN frames. CANO sends frames which has
four kinds of IDs (ID=5,10,15 and 20). With this app’s Tresos config, each CAN frames are processed
as shown below.

Received CAN frames

Frame: (ID=0x5) | =9 {alie s loni i

Frame: (ID=0xa) | =9*| Encapsulate with DestMAC A6:B5:C4:D3:E2:F1  Buf.Size = 501 bytes
Frame: (ID=0xf) | =»| Encapsulate with DestMAC 66:55:44:33:22:11 Buf.Size = 101 bytes
Frame: (ID=0x14) | =P Encapsulate with DestMAC 11:22:33:44:55:66 Buf.Size = 1001 bytes

Mo, Time Source Destination Protocol  Length  Info
11 20.676043 CIMSYS_33:44:55 [6e:55:84:33:20:11]  Ack-can -A(F cm(a) o0 o1
12 20.676662  CINSYS_33:44755  66:55:44:33:22:11 “ ACF-CAH 95 \CF-CAN(O axaeeeeeaf .40 41
13 20.677199 p— F- Jcr 81
uwmem] 66:55:44:33:22:11 | 98 || exeeoeecer |
15 20.678314 F- ICF 21
16 20.678896  CIMSYS_33:44:55 a6:bSicd:d3:e2:f1  ACF-CAN 458 ACF-CAN(): 0x00000@0a 40 41 : i
17 20.679485  CIMSYS_33:44:55 66:55:44:33:22:11  ACF-CAN 98 ACF-CAN(R): 0x0000000F 40 41 You will see the wireshark capt_ure
18 20.679955 ____LINSYS 33:44:55 £6:55:44:33:22:11 £-CAN am: CAN(@): 0x0000000F 80 81 result as shown on the left. It will
19 20.680504 b2:11 .
2 206s1016] @b:b5:cd:d3:e2:F1 brom 458 M 0x0000000a show the packet contains above
21 20.681643 T=TIMSTS_S3TAATIS TETISan 33 22:11 = - encapsulated CAN frames
22 20.682178 CIMSYS_33:44:55 66:55:44:33:22711  ACF-CAN 98 ACF ??Au(a) 0x0008008F 80781 .
23 20.682879 CIMSYS_33:44:55 ——[ab:b5:cd:ddied:f1]  ACF-CAN CF-CAN(2)<[D ~¢@ €l
24 20.6835088  CIMSYS_33:44:55 56:55:44:33:22:11  ACF-CAN ACF-CAN(@): 00000067 <@ cl
25 20.684011 33:22:11 98 Ac( 1
26 20.684584 11:22:33:44:55:66 p3:22:11 962 98 ACl 0x00000014 1
27 20.685158 33:22:11 TR 98 ACH TR oXoougoaaT Boul
28 20.685695 CIM5YS_33:44:55 66:55:44:33:22:11 ACF-CAN 98 ACF-CAN(D): Axaasesaaf @ cl
29 20.686228  CIMSYS_33:44:55 11:22:33:44:55:66]  ACF-CAN | 962 ACF-CAN(B)! 8x00008014 |~ 00 01

Figure 16. Encapsulated CAN frames

For ETH2CAN, you can play it with CAN2ETH setup as is. If you connect multiple CAN channels, you
can see more routed CAN frames.

Running the same elf file as CAN2ETH (use same cmm also), if you send the packet generated from
bundled PCAP “IEEE1722-example.pcap” to PFE MACI1, LLCE parses it and unpacks the
encapsulated CAN frames to each destination according to the ACF CAN msg information embedded in
the packet (i.e. all odd CAN channels). You can play it with the CAN2ETH wiring setup as is. If you
connect all odd CAN channels to the companion CAN channels (e.g. even channels), you can observe
all unpacked CAN frames which are unpacked from the Ethernet frame.
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Using sample application

QE Run packet tool
““to generate
packets from
pcap file.

LLCE unpacks CAN
rames and routesl
hem to each

destinations

CANO  CAN1 CAN2 | CANS - CAN14 CAN15

‘\\ | __H_;_I--r
Connect CAN-H/CAN-L wires between odd
CAN channels and even CAN channels

Figure 17. ETH2CAN routing

If you capture the odd CAN buses with Logic Analyzer, you can see the routed CAN frames.

A -Y9p3 5% TF o - o X
LD WO RFQ BHO FIIO HHE) KHO THY BW YD AWH
Amgze REQRaw=E=F i = Qqaan
LIE T ] 3 -1+
Mo Time Source Destmnation Protocol  Length ko
T T T r— 1 0.000000 CIMSYS_33:44:55 66:55:44:33:22:11  ACF-CAN 454 ACF-CAN(13): 0x0000000a dd de df e@ el
BN e WM W
CAN1 m i : ;
: | 2] > Frame 1: 454 bytes on wire (3632 bits), 454 bytes captured (3632 bits) on interface \Device\NPF_{3908C42D-5062-45AD-98)
th N @ =
S ) o . G "> Ethernet II, Src: CIMSYS_33:44:55 (00:11:22:33:44:55), Dst: 66:55:44:33:22:11 (66:55:44:33:22:11)

TEEE 1722 Protocol
Non-Time-Synchronous Control Format

X eseoger o srset (o). nersos, seoces |1 YOU Capture the packet generated
CANDS 440004 0114 WO ACE Message: (A Brief (2x02): bus_td-5, i¢-00e4  from |EEE1722-example.pcap, you

CAN3 (R O
== s =R e = i [

000 5 D e G v Y ACF Message: CAN Brief (0x2): bus_id=7, id=0x@0A
e i X e nl (G b e, e B these 15 CAN frames embedded
, i — ’ ssage: CAN Brie : bus_ided, 1ae s

CAN7 a4 /0@OOSOUEI e+ et 40 ACF Message: CaN Brief (0x02): bus_6-13, 1a-0xe0d N the packet. These are

ACF Message: CAN Brief (0x02): bus_id=15, id=0x00A

CAN9 O 001 o s AcF Message: CAN Brief (0x02): bus_io-1, 10-0x00a  COITESpPONAing to the Logic Analyzer’s
)| W 0= 050 G| e WHROC0C00S0008] > ACF Message: CANl Brief (0x02): bus_id=3, id-0x00A
ACF Message: CN Brief (0x02): bus_io-s, 1-0xea  CaptUred waveform.
CAN11 TAEROHIEE 0100410 MY IR W 1 111117 ACF Message: CAN Brief (8x02): bus_id=7, id=0x00A
ettt ) | 88008800 1 || ik ACF Message: CAN Brief (9x02): bus_id=9, id=8x00A
ACF Message: CAN Brief (0x02): bus_id=11, id=@x@0A

CAN13 AT O I T (e ACF Message: CAN Brief (0x02): bus_id=13, 1d=0x00A
$CEeHB ] HOE 000000 0 00 B iie  |CBEeTB ¥ HE000 burwu vevevwvvew - wve v o
AT AT —— 1
CAN15 AR 1000000020000 o el

Figure 18. Routed CAN frames
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Cnfigurating on EB Tresos

4.Cnfigurating on EB Tresos

This section explains how to configure essential items for customization of

CAN2CAN/CAN2ETH/ETH2CAN. Import the EB-Tresos configuration delivered in the sample app as
a template, then customize it.

NOTE

This section is based on the sample app config latest release as of
September 2021. (i.e. S32G_LLCE_GATEWAY _1.0.2_HF2_D2109.exe).

4.1. Importing the sample config

Run EB-Tresos Studio and import sample config.

. Import . m} X
1 File - | ¢ meoteies 0+ CliCK Browse,
. Import : I e N m por O X Select a directory to search for existing Eclipse projects. h /J
Select \
Create new projects from an archive file or directory. | E < 5 I ® Select root directory: - Browse. ’
() Select archive file: Browse...
Select an import wizard: Projects:
type filter text Select All
~ (= General
=2 Existing Projects into Workspace Desent Al
w = CVS Refresh
5, Projects from
(= SVN
T i H H ”
& Teom 4. Check “Copy projects into workspace
. i . . 1
2. Click “Existing -
1 1 [ Search for nested projects
P rOJ eCtS I nto B4 Copy projects inte workspace
WO r ks pace” [ Hide projects that already exist in the workspace
Waorking sets
L - CJadd project to working sets Mew...
3. Click Ne
Select...
@ < Back Finish Cancel
@ < Back Mext > Einish Cancel

Figure 19. Importing file

In case of CAN2CAN, import the following file. Choose “tresos” and “Tresos CAN2CAN_Project”.
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Browse For Folder
Select root directory of the projects to import

v 532G_LLCE_1.0.2 ~
¥ firmware

plugins

Vv sample_app_lice

W

b4 llce_sample_app_af
can_commeon

platform_commaon

E v v ow

sample_app_can_customization

sample_app_can_llce I
can_mcal_canZcan
can_mcal_loopback

can_mecal_multihost

v v v

tresos
» Tresos_CAN2CAN_Project
> Tresos_LoopBack_Project
> Tresos_Multihost_Project W

Folder: | Tresos_CAN2CAN Project 7 C“Ck OK
6. Choose “Tresos_ CAN2CAN_Project”. o |7 cance

£

Figure 20. Importing CAN2CAN config file
In case of CAN2ETH and ETH2CAN, import the following file.

Browse For Felder *
Select root directory of the projects to impart
w S32G_LLCE_1.0.2 ~
» firmware
» plugins
v sample_app_llce
> llice_sample_app_af
w llce_sample_app_pfe
build_files
include
out
src
tmp
> tresos o
o 5
7. Click OK
Folder:  [tresos
T

6. Choose “tresos”

Figure 21. Importing CAN2ETH and ETH2CAN config file
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NXP Semiconductors

15
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To import sample configuration, browse and select the root directory, click on finish. Refer to the
following screenshot.

B8l import O >
Import Projects
Select a directory to search for existing Eclipse projects, @J
(®) Select root directory: | CANXPAS32G_LLCE_1.0.20\sample_app_llce\llce_sample_app_af\sample_app. v| B[owse
() Select archive file: Browse...
Projects:
Sample_App_LLCE_CAMN2CAN (CANXPYS32G_LLCE_1.0.2\sample_app_llcet\llce_sample_app_af\sal Select All
Deselect All
Refresh
€ >
Options
[ Search for nested projects
Copy projects into workspace
(] Hide projects that already exist in the workspace
Working sets
[J Add project to working sets MNew...
Warking sets: Selec . = .
8. Click Finish
® < Back Mext > Cancel

Figure 22. Importing sample configuration

To rename the imported project config right click and select Rename. Enter the new name in the dialog
box and click OK.
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. EB tresos 27.1.0 - workspace: C:\EB\tresos_27\workspace - install: C:\EB\tresos_27
File Edit Search Project Window Helo

s - 44 - :9.You can rename the imported project

L -y {
R : e - |

R Project Explorer 13 by right-click at the imported project,
» (B sample_app_LLCE CAN2CANI T And click “Rename”

B8] Rename Resource O X

New name: [Your_cusiomize d_confid I

10.Enter new name on the dialog and click OK.‘

. EB tresos 27.1.0 - workspace: C:\EB\tresos_27\workspace - install: C:\EB|

Preview > File Edit Search Project Window Help

r‘jv| b‘é—'v_d/’v .Q—v - v|_" -
[ Project Explorer 53 o® Y= 0O
> (B Your_customized_config A

Figure 23. Renaming the imported project

Every time you start configuration on the Tresos studio, you need to load config.

BB €8 tresos 27.1.0 - workspace: C:\EB\tresos_2T\workspace - install: C:\EB 27 I
D Tt 11. Right click
Y rm— and select
v B Your_customized_config K Load ~ Z c
7 tes ce (CORTEAM, S326200M7) : — v (B Your_customized_config
» & config Configuration > @ test_lice (CORTEXM, S32G2XXM7)
> (& output . L‘ Ig
> & t

12. Once the icon is
colored from white to gray,
the configuration is loaded
successfully.

Figure 24. Restarting and selecting the config

4.2. Configure Lice Af for CAN2CAN

In Configure Can2CanRoutingTable follow the steps to configure Lice_Af.
1. Double click Lice_Af.
2. Select Can2CanRoutingTable Tab.

3. You can add/delete these for your CAN2CAN use case. In order to configure routing details,
double click the entry index.
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[{5 *Project Explorer &3 = 0O @) "Lice Af (Lice_Af) 52
B ¥ Lice_Af
v B Your_customized_config A~
v @ test_lice (CORTEXM, S32G2XXN
> @ Base (V1.0.0, AS4.4.0)
> @ Can_43_LLCE (V1.0.0, AS4.4 ) i . } §
> @ Canlf (V1.0.0, AS4.4.0) General | CanAdvancedFeature 'CanZCanRou‘linﬁTablé _Can2EthRoutingTable | Published Information |

Name & ILIce_Af I

> @ Dem (V1.0.0, AS4.4.0)

> @ EcuC (V1.0 )
> @ EcuM (V1
3
v @ Lice Af @0 72.0) B Can2CanRoutingTable

@) Lice Af Index = Name [¥] Convert destination to CAN [¥] Convert destination to CAN FD
> B Meu (v1.0.0, A544.0) 0 (= Can2CanRoutingTable_0 by O 0O
> @ Os (V1.00, AS440) 1 Can2CanRoutingTable_1 %0 B~
> @ Port (v1.00, AS44.0) 2 [ Can2CanRoutingTable_2 b b O
> @ Resource (V1.00, AS440) 3 (& Can2CanRoutingTable_3 [y bp CJ

> [= config
> = output v
< >

Configure routing details in General Tab.

Figure 25. Configuring Llce_Af

B Lce Af (Lee Af) 2 If you want to

Can2CanRoutingTable convert FD to @
Classic when the

Mame (= |Can2CanRoutingTable 0 CAN2CAN routing,
check here.

Gen er;i" Can DestinationLis£ | I

Convert destination to CAN B O 2~ Convert destination to CAN FD if possible B O &-~
.‘ N

If you want to

If you want to remap CAN frame |ID FD convert Classic to

when the CAN2CAN routing, check FD when the

here. And enter remap ID value here. CAN2CAN routing,
check here.

Figure 26. Configuring the General tab
You should ensure that the configured Can2CanRouting is referred from CanAdvancedFeature table.
Follow the steps given below.
1. Click home icon.
2. Select CanAdvancedFeature.

3. You can add/delete these entries. Note these entries are referred from Hardware Receive Handle,
which will be configured in Can_43_LLCE/CanHardwareObject.

4. Select the routing table from the pull-down list.
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@) *Lice_Af (Lice AR 22 T':ﬂ & B

Llce_Af @ O 0

Name &= |Lice Af
'Gcneral]CanAdvanceantur; __Ian2CanRou!ingTahle' CanEEthRm.rlingTabl:' Published Information |

1] hallAdunudFeature | + X | & ﬁg E” é

Index (= MName [¥] Enable Loggin.. [X] EnableH.. [X] Received.. @@ Can2Can Routing Table Reference
0 (& CanAdvancedFeature 0 [ [ [ (g ] @) flice_Af/Lice_Af/LiceAfGeneral/Can2CanRoutingTable 0
1 (= CanAdvancedFeature_1 [ [ [ [ [g ] @] JLice_Af/Llce_Af/LIceAfGeneral/Can2CanRoutingTable_1
2 (& CanAdvancedFeature 2 [ [ bg Y. @) /Lice_Af/Lice_Af/LIceAfGeneral/Can2CanRoutingTable_2
(= CanAdvancedFeature 3 [%[] g byl @) /Lice_Af/Lice_Af/LIceAfGeneral/Can2CanRoutingTable_3

3

Figure 27. CAN advanced feature table

4.3. Configuring Llce_Af for CAN2ETH

In Configure Can2EthRoutingTable follow the steps to configure Lice Af.
1. Double click Lice_Af.

2. Select Can2EthRouting Table Tab.

3. You can add/delete these for your CAN2ETH use case. In order to configure routing details,
double click the entry index.

[¢5 *Project Explorer £2 = B @ Lice Af(Lice_Af) 53
) 8% ¥ Lice Af
v (B Your_custmized_config_pfe_eth A ’
v @ ECU (CORTEXM, $32G2XXM7) ;
> @ Base (V1.0.0, AS4.4.0) Nome @ [Lice Af

> @ Can_43_LLCE (V1.0.0, AS4.4 ) ) ) ) ]
> @3 Canlf (V1.0.0, AS4.4.0) General | CanAdvancedFeature | Can2CanRoutingTable iVCanZEthRoutingTable Published Information
> @ Dem (V1.0.0, AS4.4.0) f . L | ,
> @ EcuC (V1.0.0, AS4.4.0)

i g ffcu:_AAiv(:l'o' o) [ |can2EthRoutingTable
©) Lice Af Index @ Name || EthDestAddress = [Z| Buffer Count

> @ Mcu (V1.00,A544.0) 0 (= Can2EthRoutingTable 0 ||| A6:BS:C4D3:E2:F1 | &) 2
> @ 05 (V1.00,As440) 1 (& Can2EthRoutingTable 1 || 66:55:44:33:22:11 | [ 3
> @ Port (V1.0.0, AS4.4.0) ‘ 2 (= Can2EthRoutingTable 2 | ]| 11:22:33:44:55:66 | [ 1
> @4 Resource (V1.0.0, AS44.0)

> [ config

> [ output 9

To configure these
parameters, see
following pages.

Destination MAC address of
the assembled Ethernet frame.

Figure 28. Configuring Llce_Af

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021

NXP Semiconductors



Cnfigurating on EB Tresos

Use the following formula to calculate the buffer size.

If the customer want to pack N ACF msg / packet, the Bufer size should be equal or larger than
26+(N-1)*(8+can_msg_payload) -1 + 72

and less than

26+N*(8+can_msg_payload) -1+72

NOTE

“can_msg_payload” is the term of Abbreviated CAN/CAN FD message
for IEEE-1722 ACF message. It should be 0 — 16 quadlets.

For example, if you want to pack 10 ACF msg / packet (DLC=1), the Buffer size should be equal or
larger than 205 (i.e. 26+9*(8+4) -1 + 72) and less than 217 (i.e. 26+10*(8+4) -1+72).

[ kan2EthRoutingTable

lnd/ex = Name EthDestAddress izj| Buffer Size lizd Buffer Count
0 (= Can2EthRoutingTable_0 A6:B5:C4:D3:E2:F1 | 501 | 2
1 > Can2EthRoutingTable_1 p 06:55:44:33:22:11 24 101 | 3
2 (& Can2EthRoutingTable_2 11:22:33:44:55:66 23 1001 |9 1

Figure 29. Calculating buffer size

The buffer count depends on a multitude of factors. It is not that easy to calculate exact values without
some experimentation.

e There might be a risk data will be over-written when more Can frames arrive before the Eth
frame is sent

e Multiple input buses

4.4, Configuring Can controller
In the following example config, BCANO,1,14 and 15 are configured. Follow the steps to add BCAN.
1. Double click Can43 LLCE.
2. Select CanController tab.
3. Select CanController_15 for example.
4. Click Duplicate icon.
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. EB tresos 27.1.0 - workspace: C:\EB\tresos_2T\werkspace - install: C:\EB\tresos_27
File Edit Search Project Window Help
l-“v‘ i@ vigh A v Bigfrilor
Q‘:. Project Explorer §3

S| v 5 v

V5 0 v

5% ¥ = 0O @ CanA3LLCE(Can 43 LICE) 3

- o X

Quick Access =gl |

=0 » =p
~ (B Your_customized_config ~ OV
v @ test_lice (CORTEXM, S32G2X0XM7) Can e ¢h -
> ‘@ Base (V1.0.0, AS4.4.0) N . .
« @ Can_43_LLCE (v10.0, AS4.4.0) Name @& [Can ] o workflow sele
@) Can_43.LLCE ) ) ) i ] ) No werh
> ‘B Canf (v1.0, As44] General | CanEcucPartitionRef CsnMainFunctwcnRWPenods[CanComrcllu CanHardwareObject | Published Infermation
> @ Dem (V1.0.0, A54.4.0) =
> B EcuC (V1.0.0, AS4.40]
> @ EcuM (V1.0.0, AS4.4.0) =
o @ Ilea Af V10N AS4A0 v [ CanController I SEIR WA N
< 2 Index & Name CanHard.. [ CanCont.. [5 CanCont. [§ CanCont. [5] CanRx Can T Pr| l;
5E Qutline 33 @B v=a0o 0 G ConController 0  [F] BCAND  [RM 0 0 [ INTERRUP ITERRUPT| No
@ Can Controller Ecuc Partition Ref ~ 1 (= CanController_1 1] BCAN_1 %~ 0 1 [ INTERRUI RRUPT description
@] Can CPU Reference Clack:/Mcu/Meu/McuModu 2 (& CanController 14 [5] BCAN_14 [RW 0 2 [0 INTERRUPT RRUPT available.
> [0 CanContrellerBaudrateConfig 3 (= CanController 15  [5] BCANL1S  [Xi 0 3 | INTERRUPT [ INTERRUPT
@] CanWakeupSourceRef v
» & CanTTController
5 (= CanController_1 Default|
» [ CanController_14
» (= CanController_15 v 9 Eror Lo lems View 52 ¥ = O [ Properties 3 =0
o o = ¥ Pranertiec for CanController 15
Configuration: Can_43_LLCE, Module: Can_43_LLCE_TS_T40D11M10I0R0, Project: Your_customized_config
Figure 30. Configuring BCAN (one)
13 29
5. Select BCAN at column “Can Hardware Channel”.
: 13 29 : :
6. Set sequential number at column “Can Controller ID” (4 in this case.).
7. Double click the index column of the added element.
B8 €8 tresos 27.1.0 - workspace: CAEB\tresos_2M\werkspace - install: C:AEB\tresos_27 bl a X

File Edit Search Project Window Help

Configuration: Can_43_LLCE, Module: Can_43_LLCE_TS_T40D11M10I0R0, Project: Your_customized_config

r‘f"lﬁ]ﬁ"%'@ i i '|,' * 5l -l VS0 v Quick Access| | =gl |
[ Project Explorer £2 5% ¥ =0 @ *Can43LLCE(Can 43LLCE) 2 SNON * = 0
~ (B Your_customized_config ~ OV
v @ test_llce (CORTEXM, 532G2XXMT) Can e¢h -
» @ Base (V1.0.0, AS4.4.0)
« @ Can_43_LLCE (V1.00, AS4.4.0) Name @& [Can | No workflow sele
©) Can 83 LLCE ) ) ) i ) ) No werh
> B Canff (V1.00, AS240) General | CanEcucPartitionRef cgnMainFunctwcanPenods[CanComrcllu CanHardwareObject | Published Informaticn
> @ Dem (V1.0.0, A54.4.0) =
> @ EcuC (V1.0.0, AS4.4.0)
> @ EcuM (V1.0.0, AS4.4.0) =
o O |l AF V00 ASLAD v [ CanController* L+ BB AE A
< > I < >
Index = Name CanHard.. [ CanCont.. [5G CanCont. [§ CanCont.. [J] CanRxPr. [ CanTuPr, I ———
&F Outline 32 BE v= 0O 0 (& CanController0  [7] BCAND [ B 0[5 INTERRUPT [ INTERRUPT No
@ Can Controller Ecuc Partition Ref 1 (= CanController_1 [5] BCAN_1 [ F1 0@ 1 | INTERRUPT [ T descrip
@] Can CPU Reference Clocki/Meu/Mcu/Meul 2 (& CanController 14 [ BCAN14 (& (N7 2 [ INTERRUPT [ INTERRUPT available.
» [ CanControllerBaudrateConfig 3 (& CanController 15 ¥ BCANL1S [Xi o # 3 [0 INTERRUPT [ INTERRUPT)
@) CanWakeupSourceRef 4 (= CanController2 7 5 XM ] @g 3 | INTERRUPT | INTERRUPT|
» & CanTTController -
» (= CanController_1 Default
» (& CanController_14
> @ CanController_15 v  @lErorLog {2/ Problems View 2 ¥ =8 jes 02 =0
< > < >

Pranartise for CanCantrallar 2

Figure 31.

8. Select CanControllerBaudrateConfig Tab.

Configuring BCAN (two)

9. Double click the index column of any of these. (In this explanation, choice index 0).
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. EB tresos 27.1.0 - workspace: C:\EB\tresos_2T\werkspace - install: C:\EB\tresos_27 = a x
File Edit Search Project Window Help
- D@~ B P rD |5~ |vs0 v [Quick Access| || &5 | |
[ Project Explorer £3 =G ¥ = O |€ *Can43LLCE(Can 43 LLCE) 3 = 0 » =0
~ (B Your_customized_config ~ R
v @ test_llce (CORTEXM, 532G2XXMT) CanController e i -
» @ Base (V1.0.0, AS4.4.0)
« @ Can_43_LLCE (V1.0.0, AS4.4.0) anController 2 No workflow sele
@) Can_43 LLCE No work
. @ Canlf (V1.0.0, AS24.0) General | CanControllerBaudrateConfig
> @ Dem (V1.0.0, AS4.4.0) )
» @ EcuC (V1.0.0, AS4.4.0) A
» @ EcuM (vV1.0.0, AS4.40) ]
. @4 1les Af (V100 ASIAM v [ CanControllerBaudrateConfig* | 4= % 2 /08 &
< > = < >
Index > Name [@ CanBus.. [§ CanProp.. [¥] CanTime.. [5] CanCont.. [ CanCont. [3) CanCont.. [3 —
&= Outiine 32 #E =0 0 CanContro... [ 0 B =] s @ ' @ 2500 @ No
[% Cen Protocol Exception”false - 1 Contro... (5} 0 (g & 4 & 1 5000 [ig description
[% Can Listen-Only Mode"false 2 @ ntro... (5 o R & 1 & 2 @ 10000 [B available
[% Can LoopBack Mode"false
[% Self Reception Enable™false "
(@ Can Controller Default Baudrate®:/Can_43_LLCE/
@) Can Controller Ecuc Partition Ref* Default
@] Can CPU Reference Clock™/Mcu/Mcu/McuMod .
» [C] CanControllerBaudrateConfig* o Error Log [ Problems View &2 A BE|HE = B [Poperties 52 T =g
i = i ?  Pranertiec for CanCantrallerRaudrateConfia
Configuration: Can_43_LLCE, Module: Can_43_LLCE_TS_T40D11M10I0R0, Project: Your_customized_config :
Figure 32. Configuring BCAN (three)
@) *Can_43_LLCE (Can_43_LLCE) 52
CanControllerBaudrateConfig
Mame* = ICanCommIlerBaudrateCenﬁg_o
General
B Can Automatic Time Segments Calculation™ &
Can Bus Length (meters) (1 -> 5000) 5 40
Set prescaler value. uo
Can Propagation Delay Tranceiver (ns) (0 -> 5000)* IFD 150.0
Can Time Segments (hecldng’ 0 -
Set baudrate & M /
I Can Controller Prescaller 93 |5 I v &
Can Controller BaudRate Config ID (0 -> 63333)" l.!;\i |0 | &~
Set prop Segment I Can Controller BaudRate (Kbps) (0 -> 1000)* & |250.D I | &~
Can Synchronizatien Segment (1 -> 1)* 3 |1 |
Set Phase Seg 1 Can Propagation Segment (0 -> 233)" & |-|1 I | &~
T I Can Phase Segment 1* =) |1g I v &~
L
Set Phase seg 2
| I Can Phase Segment 2* = |s I v &~
L I Can Resynch Jump Width™ |E= |1 I v &

Set Resynch Jump Width

Figure 33. Baud rate setting
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©) “Can_43_LLCE (Can_43_LLCE) 22

CanControllerBaudrateConfig

Name*® = ‘CanC onfig_0
General
~ CanC dB onfig

Set prescaler value.

Cont’d

[B Name* (= |CanControllerFdBaudrateConfig

B Can Automatic Time Segments Calculation”

i S
Can Bus Length (meters) (1 -> 5000) us 40
Set baUdrate I Can Controller Prescaller FD* I ‘5 I v| = -
T I Can FD Controller BaudRate {0 -> 16000)* & ‘500_[) I \,| 4 -
Set prop Seg ment Can FD Synchrenization Segment (1 -> 1)* B |
{F-Can¥0 Propagation Segment (0> 255)° [F1E ] | &~
Set Phase Seg 1 T I Can FD Phase Segment 1% “\‘ ‘5 I v| g~
- I Can FD Phase Segment 2* & [4 | v| &~
Set Phase seg 2 —[Can FD Resynch Jump viigth* | vl &~
B Transmitter Delay Compensation Offset (0 -> 255)" & B
Set Resynch Jump Width CanControlleriBitRateSwitch™ B = &-
Figure 34. Data phase baud rate setting
Follow the steps to configure message buffer related settings.
1. Double click Can43_LLCE.
2. Select CanHardwareObject tab.
[ "Project Explorer 3 RSN ¢ € @] "Can_43_LLCE (Can_43_LLCE) 2
(8 Sample_App_LLCE_Loopback A
s s.;::lz_mﬁnihnsz_c::r * Can e
(B Sample_Muttihost_Cfg2 =
(B yaka_tmp_test_can_lice-pfe_eth Name & |Can
(8 Your_customized_config
v &8 Your_customized_config._pfe._eth General | CanEcu CanMainFuncti CanController | CanHardwareObject ._Published Information
v @ ECU (CORTEXM, $32G2XXM7)
@3 Base (V2.0.0, AS4.4.0)
v @ Can_43_LLCE (V1.02, AS44.0) -
@] Can 43 LLCE [ CanHardwareObject * | & 7|
@ Dem (V20, AS4A) Index > Name CanImpl... CanlDM.. [§ CanObje.. CanMBT.. ¥ AddMA.. [ Hordware.. @ CanCont.. [*
gi‘“fﬁ“’zz"’[;%‘z" 15 (> CANRXI2 B BASIC b STANDARD [ 15 [p RECEVE [ b @) /Can43L
H E:: 43(‘;&'&0 5 16 @ CANRX13 3 FULL 5 STANDARD [ 16 [p RECEVE [ % @ /Can43.L.
& Lice Af (V1.0. L' A's} 40) 17 & CANRX14 8 BASIC © STANDARD [ 17 [p RECEIVE % % @) /Can_43L.
(-] L-Ice‘A(- : : 18 (& CANRXIS FULL © STANDARD [ig 18 [p RECEIVE Y % @) /Can_43_L.
@ Mcu (V200, ASA40) 19 & CANTXO B BASIC  STANDARD [ 19 O TRANSMIT [ b @ /Can43L
@ 05 (V2.00, AS4.4.0) 20 & CANXI 5 BASIC 5 STANDARD [ 20 B TRANSMIT [ % @) /Can43 L
@ Platform (V2.0.0, AS4.4.0) 21 & CAN TR 5 BASIC o STANDARD (i@ 21 TRANSMIT [ % @) /Can_43L.
@ Port (v2.0.0, AS4.4.0) 2 @ CANTa B BASIC 5 STANDARD [ 2 [ TRANSMIT g Y @) /Can_43.L.
@) Resource (V20.0, AS44.0) 23 & CANTX4 & BASIC © STANDARD [ 23 TRANSMIT [ % @) /Can_43.L.
(= config 24 & CANTXS b BASIC B STANDARD [ 2 [ TRANSMIT [ bp @) /Can43L
output v 25 (& CANTX6 o BASIC © STANDARD (@ 25 [ TRANSMIT [ Y @) /Can43L.
< > % @& CANTX? b BASIC & STANDARD [ 26 [ TRANSMIT [ % @) /Can43L
= . == 27 & CAN_TX8 B BASIC © STANDARD [ig 27 TRANSMIT g £ @) /Can_43.L.
B O 24 s = 8 @ CANTXO B BASIC B STANDARD [ 28 [ TRANSMIT [ % @ /Can43L
[ Post Build Variant Used false 2 & CAN_TX10 b BASIC o STANDARD [ 29 [ TRANSMIT [l % @ /Cans3L. [
3. Select ID mask BASIC : ID mask enabled. FULL: Exact ID match.
4. Select CAN frame ID type STANDARD / EXTENDED.
5. Object Handle ID. Should start with 0 and continue without any gaps.
Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021
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6. Select MB Type. RX or TX.

E¥

Name of jcP3rtitionRef 'CanMainFunctinnRWPeriods tanCnntroller "CanHardwareOhje;t _Puhlishedlnformationv
the object.
[ CanHardivareObject ¥+ X & 71
lnd:x + Name [5| CanImplementation Type ] CanID Message Type @ Can Object ID (MB Handle) | [ }] Can MB Type
15 (= CAN RX12 |p |BASIC _p| STANDARD [ 15 RECEIVE
16 (=] CAN_RX13 | |FULL |'p| STANDARD @ 16 RECEIVE
17 (2| CAN_RX14 |[p |BASIC 'p| STANDARD @ 17 |'p| RECEIVE
18 (= CAN_RX15 | |FULL ' p| STANDARD & 18 RECEIVE
19 (=] CAN_TX0 |p |BASIC |'p| STANDARD @ 19 |5)| TRANSMIT
20 (=] CAN_TX1 |p |BASIC ' p| STANDARD = 20 TRANSMIT
21 (2] CAN_TX2 p |BASIC 'p| STANDARD & 21 |5)| TRANSMIT
22 (=] CAN TX3 n [BASIC n| STANDARD = 22 |IZ)| TRANSMIT
7. Enable feature that sends ack to host.
8. MAC feature: Not available for standard enablement FW.
9. Enables polling of the object.
10. Specify which CanController has the object
&y
General -CanEcucpart'rtionRef'-CanMainFunctionRWPeriods -CanController ".CanHardwareObjeét' Published Information-
D CanHardwareObject [ & X | & / [:H
[X] Can T Ack send to Host X] Add MAC code to transmitted frames. [X] Hardware Object Uses Polling | @] Can Controller Reference
&f\_/] L] L] @] /Can_43_LLCE/Can/CanConfigSet/CanController_12
g & [g ] 4] @]| /Can_43_LLCE/Can/CanConfigSet/CanController_13
g 1 [ || E {m| @) /Can_43_LLCE/Can/CanConfigSet/CanController_14
[ & g b4 ] @)| /Can_43_LLCE/Can/CanConfigSet/CanController_15
g & £ = Cim @)| /Can_43_LLCE/Can/CanConfigSet/CanController 0
Y%} £ Cim @)| /Can_43_LLCE/Can/CanConfigSet/CanController_1
[ M1 g 0 @)| /Can_43_LLCE/Can/CanConfigSet/CanController_2
[ &1 gl Cim @)| /Can_43_LLCE/Can/CanConfigSet/CanController_3
mor mr = Ram =

11. Number of hardware objects used to implement the object handle. It means that the number of
message buffers which are assigned to the object handle.

12. For HRH, 2016 objects (i.e. msg.buf.) can be used in total.

13. For HTH, each can controller has 16 objects (I,e, msg buf). The value configured here is for Tx
from host. Remaining 8 objects are for CAN2CAN and ETH2CAN.

14. Specify (together with the filter mask) the frame ID that passes the hardware filter for the RX
object.
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15. Specify (together with the Filter Code) the range that passes the hardware filter for the RX
object.

e g : B, )
ieneral | CanEcucPartitionRef | CanMainFunctionRWPeriods | CanController | CanHardwareObject ~._Published Information| 4]

8 CanHardwareObject +XEB| & Z7H| &
lizd | Number of Hw objects used to implement one HOH | |iz]| Can Hw Filter Code lz| Can Hw Filter Mask | A
L3 16 |3 0 |is 0 |k
] ’/100 =3 10 | 4294967295 ||;
B 1 16 |ip 0 |8 0 |
23 | 100 [ 10 |& 4294967295 ||;
L3 r3 ) 0| 0 [k
12; - 8 | 0 | 0 |i
l>d Ls [R 0 = 0 |k

16. Specify that this filter is of range type. This over-rides the information in the standard
CanHwrFilter. If enabled, the filter will accept IDs from RangeStart to RangeEnd.

17. Specify which CanAdvancedFeature is used for the RX object. The host should take care of the
RX objects which do not have any reference here.

General | CanEcucPartitionRef | CanMainFunctionRWPeriods | CanController | CanHardwareObject . Published Information

B CanHardwareObject W g /768 | s
liz} | Filter range start (included) |z} Filter range end (included) |@] Can LLCE Advanced Feature Reference A
e 0l 967 )
@ iz 2] | /LIce_Af/Lice_Af/LiceAfGeneral/CanAdvancedFeature_0
lizd )

TS

/Lice_Af/Lice_Af/LiceAfGeneral/CanAdvancedFeature_0

i

5. Configuring on S32CT

This section explains how to configure essential items on S32CT for customization of CAN2CAN. After
installing RTD and the LLCE complex driver, you can open CAN2CAN sample app project on S32DS
which has same behavior as this document already described in previous sections. This section guides
how to build and play it. It then describes how to config it with S32CT instead of EB Tresos.

NOTE

This section is based on the sample app config of the latest release as of
September 2021. (i.e. S32G_LLCE_GATEWAY_1.0.2_HF2_D2109.exe

).

5.1. Installing S32DS 3.4, RTD and LLCE drivers

The following four software packages needs to be downloaded and installed.

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021
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e S32 Design Studio v3.4 installer

e S32 Design Studio 3.4 Update 1, support for S32G2 Family

e S32G2 Real Time Drivers Version 2.0.0 HF02 Update Site

e S$32G_LLCE_GATEWAY_1.0.2_HF2_D2105 Update Site
Go Flexera, download the S32DS3.4 installer and install it.

NXP © Design * Automotive SW - SI2G2 - S32 Design Studio © $32 Design Studio for $32 Platform v.3.4 with support for $32G2 devices : Files
You are a member of multiple licensing accounts and are currently viewing

PRODUCTS APPLICATIONS DESIGN SUPPORT COMPANY

Software & Support
Product List

Product Download

Product Search $32 Design Studio for $32 Platform v.3.4 with support for $32G2 devices

Order History ® B i
Files | LicenseKeys  Notes Downioad Helg

Recent Product Releases

Recent Updates
Licensing
License Lists

Offine Activation

FAQ
Downiocad Help

Table of Contents

/f/4 4 532 Design Studio v3.4 Windows installer

Show All Fco;E

7 Files

+ File Description S FileSze S File Name

+ S32 Design Studio 3 4 development packages for offine use 3768 8 5wW3
+ 532 Design Studio 3.4 development packages for offine use. 1368 3 SwW32

support for S32G2 family
+ $32 Design Studio 3.4 Release Notes T25KB & S320S_Release_Notes_3.4.0 pdf
+ S32 Design Studio 3 4 S32G2 Development Package Release 43KB $ S32G2xx_De

Notes
+ $32 Design Studio Installation Guide 12M8 3 S320
4 S32 Design Studio v3 4 Linux installer 11G8 35

1568 &§ SI2DS 34 b201217 wie

<4 S32 Design Studio v3.4 Windows instalier

15GB § S32DS.34 b201217 win32 x36 64 exe

Figure 35. Downloading S32DS3.4

Download the S32 Design Studio 3.4 update 1 which has support for S32G2 family.

Ne

NXP O Cesion © Astomolive SW

PRODUCTS

APPLICATIONS DESIGN SUPPORT COMPANY

- S3202 . 532 Design Studo - S32 Design Studio 3.4 Update 1, support lor S3I2G2 tamily : Files

You are a member of mutiple licensing accounts and are cumently vieaing

Software & Support
Froduct L2

Product Search
Order History
Racent Produc? Relsacas
Recant Updates
Licensing
Uocenss Liss

QMine Agvabcr

Product Download

$32 Design Studio 3.4 Update 1, support for S32G2 family

Files Leenze Kays Notez © Downioad Halo
Show All Fles E 2 Pl
—L S fieSce T ristisme

+ 532 Design Shudic 3.4 Upaate 1, suppornt for 53202 famly 1500 & 302202 S1205 Ldnl R21%4 20

e PPk Fnbastn_N

+ SI2G2 Dwwweloprmmnt packege 3 4 1 rebsarn noles SO2K8 3 SOGH

4+ S32 Design Studio 3.4 Update 1, support for S32G2 family

1.8GB § SW32G2 S32DS 3J; 1 D2104.zip
L

i

Figure 36. Update for support of S32G2 family
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Download the S32G_LLCE_GATEWAY_1.0.2_HF2_D2105 from update site.

x PRODUCTS APPLICATIONS DESIGN SUPPORT COMPANY

NXP > Design > Automotive SW - S32G2 - LLCE Driver + Firmware > 532G_LLCE_1.0.2_HF2 : Files
You are a member of multiple licensing accounts and are currently viewing

Software & Support

AT Product Download
Product Search $32G_LLCE_1.0.2_HF2
heslioes Files | LicenseKeys  Notes © Dovnioad Helg
Recent Product Releases
Recent Updates Show A F mE 4Fhs
File
Licensing +  File Description S Sce ¥ Fie Name =
License Lists 4 S32G_LLCE_GATEWAY_1.0.2_HF2_D2109.exe 156 3 S32G_LLCE_GATEWAY_1.0.2_HF2_D2109 exe
MB
Offine Activation + S532G_LLCE_GATEWAY_1.0.2_HF2_D2109_ReleaseNotes bd 15KB & 532 HF s el
+ 532G_LLCE_GATEWAY_1.0.2_HF2_D2109_ReieaseNoles_Addendumbd 696 4 S32G_LLCE_GATEWAY_1.0.2_t A
FAQ bytes
Download Help [ e _CATEwAY 102 T 2_D2100_Upawe_Sie o T8 T S0 LT CATERAY ib B D203 Vogie SweiR |
Tahia of Contents £
S32G_LLCE_GATEWAY_1.0.2_HF2_D2109_Updale_Site zip 49 MB !- S32G LLCE GATEWAY 102 HF2 D2109 Updale Siezip
&
Figure 37. Downloading S32G_LLCE_GATEWAY_1.0.2_ HF2_D2105
Add the downloaded three zip files in the S32DS3.4.
)
Fle Fd ource  Relactor Navigete Search Project  Corfigloc elp
Gesting Stared {
% S Swog e : 1 Preferences C X
[+ e s = y
STADT LEDE Cw T e RESaL [ Fiter tent 3208 ~ o - .3
“ 1. Windows— Preference s e st
 Start Heve oo 2 Automaticely find pew updetes srd oty me
Help M Shows Ursuitable Pacages Cralog

Irstel Updste
Iova Update schecuie

bevatX ®) Look for updates sach time 532 Design Studlo for S22 Platform « started
oy Aral,

2. Select S32 Design Studio for S32 Platformy i Oeiimm e

mote Developmene

- S32DS Extensions and Updates imes™

$32 Corfigurston Tools

25 s ATrytouse bips protocel if hetp is net avalable .
*s"flf.’f:f' — 3. Click Add

Ovedep mtp

NXP Licorvies Timeout for network connection

3206 Rtenaines and Ly TJUse timeout for network conpection  Timeout s 0
$3205 Varables
SDK Management Avalable S0S Software Stes
Scfoware Andiysis r
Teow MNeme Locstion Mt
Terminal RID Nt/ fovme rup comyighlesdup. — 2
Vaidstion $320esignfe...  hetpe/fwvmvi rop. comVigfiles/up. ‘T. i
X\ =
Xpand =
Remane
. 5 Rerstore Detaults Apply
@ e Concd
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L (
[type filter tent $3205 Extensions and Updates LER

i:‘uul AShow “$3205 Extensicrs and Updistes” window cn statup

A Automaticely find rews updatesanc ntiy me W preferences c %
[trpe fiker text $3205 Extensions and o
4. C|ICk Archive and select the downloaded zip file. " e
ey [AShew 52205 Extensions and Updiates” window cn z2atup
Repeat it untll aII 3 files are added. < cicee 2 ot el e s e ot
SN Hep A Show Unsutable Packages Dualog

Pugin B adasee X Instel Updste

Remots i Jove Update schaduie

Remote| Neme | Lol | lovabX ® Look for updates sach time $32 Design Studo for S22 Platform & started

:;? Cond Loc0N: jacfle/C:/Usert/NHATTE12/ OneDave - NP/ docume| [ Archive.. | :t::)u::z;m O Look for upduacs on the following schedole
v 5320 | Remote Decerapment Jnce adley

‘ Remote Systems
2\ - Run/Dedug Overdep to
@ oK Carcel i 2 2
saof _“ Y ‘ . :;i;::‘;‘::;‘:";‘u 5 Dytouse hips protocel if hp s nct avaiable
SO Mansgement Avalable SDS Software Sees | Collkod Sover _
Schwiare Anaiyzis P S | XD Lic oo Timeout for petwork conpection
Team Name Locston Add.. | : L — oy My, for ion Teareond [0
» Terminal RID Wtpe/ formvo rpcomighlesdup... | o

Veidston $320esignSe...  hetpe/formw recp comVigfiles/up.. =t | Sdf:r:‘:::::m Av"m* et

i Jortile/Cy/Users/ NXAT 131 2/0ne... o Tesm Name Locston

Xpand jefile/Cu/Users/NXAT7312/One.. | Terminal RID Nt/ ermws e pcomyighlessup.

Valdston AVNerinns bror [ Lnrmnts e e oen vl /) Ad AR
“
i : 5. After 3 zip files are added, Click “Apply and Close”
prtile/Cy USI'E NXAT 7312/00¢ | Kemane
@ el Apply end Close Cancel ‘ c . ) (S
@ s [Apply and Cigse Cancel

Figure 38. Adding the downloaded zip files

Installing the S32 Design Studio 3.4 Update 1 with support for S32G2 family. Please follow the below
steps.

1. Click on Help and select S32DS Extensions and Updates.
2. Select following extensions:
e GCC 9.2 build 1649

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021
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e Platform pkg.
e Platform Tools pkg.
e S32G2xx Dev. Pkg.
3. Click “Install/Update 4 item(s)”.

1.Help — S32DS Extensions and Updates
" 2. Select following extensions.

P Galting Stated *
- (@ Help Contents
5 Search

Sham Cortetusl Help GCC 9.2 build 1649 n

Show Actve Keybndings.. Ctri-Shifts L
I\ Tips and Tecks...
Chest Sheets..

®
b @ Checkfor Upeias Platform pkg. 232

@ nstall New Seftware..
) Instalistion Detsils S32 @
S i it it Platform Tools pkg. {2
B Avout 532 Design Studio for 532 Platicem
NP Licenzes
T SvE weaTygY 2 Platfc
11 this 1s your first ime using S32 Design Studio lor S32 Plationr

S32G2xx Dev. Pkg.

3. Click “Install/Update 4 item(s)”.

* Install/Update 4 item(s)

Figure 39. Steps to update support for S32G2 family

4. Click on Next and in the next window select “I accept...”. Click finish to complete the
installation. A pop up window appears to restart S32DS, click Yes.

1 53205 Extensionssnd Updtes

Confirm your action(s): . > i
Press NesUFmish your actien. Or e Founs . !
The following items will be installed: "’

S32

$32 Design Studio Platform package

version: 341

P NXP GCC for Arm Embedded Processors v9.2 build 1649
versior: 1649

S32 532 Design Studio Platform Tools package
version: 241

5. Select “l accept...”

' 53262ax development package
) version 341

® scceptthesem ot e e sgresments

4 Click Next N s

* @ ZAhweys show st sartup «Back E Concel

N Do [ k| o] [ Gonc

Confirm user action X

i 6. Click Finish
You will need to restart 532 Design Studio for S32 Platform for the changes to take

effect. Would you like to restart now?

7. Click OK to restart S32DS ‘\ —

Figure 40. Steps to finish S32DS for S32G2 family
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5.2. Installing LLCE driver on S32DS
To install LLCE driver follow these steps:

1. Select LLCE on “S32DS Extensions and Updates” window.
2. Click “Install/Update 1 item(s)” and click Next.

3. Select “I accept...” and click on Finish. A pop up window appears to restart S32DS, click Yes.

[ 53205 Extensions and Updates

W 0 e ot it

DS Extensions and Updates

& an .._,n wilable/Update + Inctalled 7| = Overview =

1.Select LLCE on “832DS Extensmns apﬁd Upodates” WlndOWI

"’]'.\»’ AMMCLIB for SV234 devices e 3CI|Ck NeXt

0O N NXP GCC for Arm Embedded Processors Build 1574
versior: 1574

2. Click “InstaII/Update 1 item(s)”.

atsump o Fmstal Urenstal ol

F% “You will need to restart 532 Design Studio for 532 Platform for the changes to take
effect. Would you like to restart now?

6. Click OK to restart S32DS * e .

Figure 41. Steps to install LLCE driver

6. CAN2CAN sample app creation

The following steps show how to create a new project.
1. Click on File, select New - select S32DS Project from Example.
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2. Select Can_Llce_ DS Can2Can_S32G274A_MT7 and click on Finish.
1. File — New — S32DS Project from Example

workspaceS32D5.3.4 - 532 Design Studio for 532 Platform

File Edit Source Refactor Navigate Search Project C Is Run Window Help
New Alt+Shift«N > L $32DS Project from Example Ctrl+Alt+E
Open File... ¥ 53205 Library Project Ctrl+Alt+L
, Open Projects from File System... [ ¥ 532DS Application Project Ctrl+Alt+A

532DS Project from Example.

Create S32DS Project from Example

Project name: | Can_Lice_DS_Can2Can_S32G274A_M7

‘ Enter search text...

‘VE:: :Afft::::;\e_szzezmn_mrr : 3. Click Finish
2. Select Can_Llce_DS_Can2Can_S32G274A_M7 &

= Can_exa TAA_MT

= FlaCANmEGENA_MT
=% Can_LIce_DS_Can2Can_S32G274A_M7
T2 Can lee NS | nnnhack S2G27424 M7

Figure 42. Starting a new project

3. Switch to S32CT Peripheral view and you can see the project of LLCE CAN2CAN sample app
which is identical to the one which is already explained in this document. Click on ConfigTools

and select Peripherals.
workspace$32DS.3.4 - 532 Design Studio for 532 Platform

File Edit Source Refactor MNavigate Search Project ConfigTools Rur4. COhfigTOOlS— Pel’iphel‘als

BrHQ DR -RICEH TR ® P
[y Project Explorer 53 R Gtk
. 5 Can_Lice_DS Can2Can_S32G274A_ M7: Debug RAM 1 Peipherals
‘ S
¢ QuadsSPl
This is the project of LLCE CAN2CAN  DOR
sample app which is identical to the one b Config Tools Overview

which is already explained in this document. Update Code

Configuration Preferences

Data Manager

Figure 43. Selecting Peripheral

4. To set up configuration tools Select Can_Llce_DS Can2Can_S32G274A MT7.
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(3

@ Components 52

R < Select Project>

- wr 5. Select
. workspace$32D5.3.4 - 532 Design Studio for 532 Platform Can LIce_DS_CanZCan_SBZ G274 A_M7

File Edit Navigate Search Project ConfigTools Perip

Can_Llce_DS_Can2Can_S32G274A_M7
RemoteSystemsTempkFiles

ltype filter text

s Kun ~ W

PUT
~ /WA ) e

8 ﬂOw

ICE

Figure 44. Configuring tools

5. Update the code by clicking on Update Code. Once code is updated click on Ok.

6. Click Update Code

File Edit MNavigate Search Project ConfigTools Peripherals Run  Win

s e o | @ ¢ |[ConLice DS Can2Can s326274 v | i QA [B) UpdateCode ~ [) : il
Wi Components 53 = 8  Af_ [
[type fiter text || @ 1 AUTOSAR CAN_LLC

| MCAL °| Name | Can_43_LLCE_1

Can_43_LLCE_1 Canif.1 Dem_1 Mode General Mode
EcuC_1 EcuM_1 Lice Af_1 Meu_1 ) )
Name ConfigTimeSupport | (

0s_1 Platform_1
Name Can
osif_1 Siul2_Pert_1

Figure 45.

[ Update Files o x
Generated file | stetus '~
= [ Pins

= @ board\
Siul2_Port_lp_Cfg.c [B) create
ESiul2_Port_Ip_Cfah [B) create
= [ Clocks & wamings
= M board\
[ Cleck_lp_Cfgc [B) create
M Clock_lp_Cfg.h [B) create
[ Cleck_lp_PBcfg.c [B) create
Clock_lp_PBcfg.h [B) create
= [ genesate,
= [Aincludey o
[ Clock_Ip_Cig_Defines.h 7 . CI |Ck OK

=/[ Peripherals
= F generate\
= TR

Options

Always show details before Update Code

Updating code

v
o

You are ready to build the CAN2CAN sample application once all the steps are successfully completed.

To build the sample application you have to click on the C code view icon in the window. Right click
the project and select Clean Project in the window click on select Build Project.
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10. Click C code view icon.

Vo

Q u—i’l%z mié¢ pEs@

[ workspaceS32D5.3.4 - 532 Design Studio for 532 Platform
File Edit Source Refactor Navigate Search Project ConfigTools Run Window Help
M-l ®-{-QiCFEFRICOV B LiW-ig-S-E-@-i%-0
[ Project Explorer 33 ESY § = O
> 125 Can_Lice_DS_Can2Can_S32G274A_M7: Debug RAM

.

o

New >

Go Into

Open in New Window

Show In Alt+Shift+W »
Show in Local Terminal >
Copy Ctrl+C
¥ Delete Delete
Paste Cirl+V
7 Rename... F2
Source >

11 Right click the project and select Clean Project.
After that, select Build Project. *E o

Build Project

[ Incremental Build of Selected Projects |

Clean Project
Figure 46. Creating a new project

The EIf file can be found in your workspace inside the folder
“Can_Llce DS Can2Can_S32G274A M7/Debug RAM”.

I M = | Debug_RAM - = X
Home Share View (7]
&« v 4 <« Can_LIce_DS_Can2Can_S32G274A_M7 > Debug_RAM v O D Search Debug_RAM
workspaceS32DS.3.4 (o Name Date modified Type Size
ety board 2021/10/26 14:42 File folder
:s32ds_packages_support generate 2021/10/26 14:42 File folder
Can_LIce_DS_Can2Can_S32G274A_M7 Project_Settings 2021/10/26 14:42 File folder
settings RTD 2021/10/26 14:42 File folder
board src 2021/10/26 14:42 File folder
Debug_RAM _] Can_Llce_DS_Can2Can_S32G274A_M7.args  2021/10/26 14:42 ARGS File 31
| | Can_Llce_DS_Can2Can_S32G274A_M7.elf ~ 2021/10/26 14:43 ELF File 24021
- [] Can_Lice_DS_Can2Can_S32G274A_M7.map  2021/10/26 14:43 MAP File 566 |
include [ ] makefile 2021/10/26 14:42 File 21
Project_Settings [ objects.mk 2021/10/26 14:42 MK File 11
RTD J sources.mk 2021/10/26 14:42 MK File 11
src
-~ £ >

Figure 47. EIf file location

6.1. Configuring LLCE_Af for CAN2CAN

Follow the steps to configure LLCE_Af for CAN2CAN.
1. In Lice_Af, Configure Can2CanRoutingTable click on LLCE_Af 1.
2. Scroll to Can2CanRoutingTable part.
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3. You can add/delete these for your CAN2CAN use case. In order to configure routing details,
click the index.

workspaceS32D5.3.4 - 532 Design Studio for 532 Platform
File Edit Navigate Search Project Configlools Peripherals Run Window Help

jm | G [Can_lice DS Can2Can 5326274 v | 4} £ [ UpdateCode v ) : il iFunctional Group |VS_0 v @IS
@ Components 53 2 B [(BleAll 8 e
I ~
1. click Lice_Af_1 2. Scroll to Can2CanRoutingTable part
MCAL (+] A Can2EthRoutingEnat..
e o, ‘J Add item by licking on plus button
+
EcuCt £l Lice AL1 Meut & >
O] Fistfom.1 A Can2CanRoutingTable +|[x v
e © (O] | “ume [Can2CanRoutingTable_ 0
osif 1 Siul2_Port 1 > Convert destination to CAN [m]
5 Convert destination to CAN FD f possible (]

A Can ld remap value
+

‘ Add item by clicking on plus button

3. You can add/delete theée for your
CAN2CAN use case. 1

- LLI , ~ CanDestinationList +| | X
In order to configure routing details, s

C“Ck the |ndex || Can Controlier Reference  |/Can_43_LLCE_1/Can/CanConfigSet/CanController_15 v
< >

Figure 48. Configuring LLCE_Af for CAN2CAN

4. To configure routing details in the Can2CanRoutingTable part you can either convert FD to
Classic or convert Classic to FD in the CAN2CAN routing there are two checkboxes.

5. If you want to remap CAN frame ID when the CAN2CAN routing click on the plus button under
Add item by clicking the plus button and enter remap ID value.

If you want to convert FD to Classic when the CAN2CAN

# Can2CanRoutingTable —Scen — —
e routing, check here.

Name |Can2CanRuutingTableJ
Convert destination to CAN O
3 ‘i’";"‘ ;d <t :" CANFD i possile B If you want to convert Classic
an remap value
‘to FD when the CAN2CAN
Add item by clicking on plus button

n routing, check here.

. b'lf you want to remap CAN frame ID Select the destination channel from the pull-

- down list. If the desired channel is missing in
when the CAN2CAN routing, check it oy shouldadd it on the

Can_43_Llce/CanController (as explained in the
A CanDestinationList ¥ % section “Configure CanController”)

Name |CanDestinationList_0 ” I

Can Controller Reference /Can_43_LLCE_1/Can/CanCenfigSet/CanCentroeller_15

here. And enter remap ID value.

0

¢

You can add/delete entries for the destination. Now there is only 1 destination
in this list hence this routing is unicast. If you add destination, the
corresponding routing will be multicast routing.

Figure 49. CAN2CAN routing table
6. You can select the destination channel from the pull down list, if it is missing you can add it as
explained in Configuring Can controller.

Using CAN2CAN, CAN2ETH and ETH2CAN Features of LLCE on S32G, Rev. 0, 11/2021




CAN2CAN sample app creation

7. You can enter and delete the entries for destination in the CanDestinationList.

8. To ensure the CAN2CAN routing is referred from CanAdvancedFeature table click on the Home

icon.
1. Click home icon.

©) "Lice_Af (Lice_Af) 52 k o

Lice_Af @ &

2. Select CanAdvancedFeature

Name & |Llce Af
General | CanAdvancedFeature Ianl(anRoutmgTable Can2EthRoutingTable | Published Information

O [anAdvancedFeature

W 2 /78| &

Ind;( (= Name |X] EnablelLoggin.. [X] EnableH.. |[X] Received.. @] Can2Can Routing Table Reference
0 (= CanAdvancedFeature 0 p % % @] /Lice_Af/Lice_Af/LIceAfGeneral/Can2CanRoutingTable_0
1 (= CanAdvancedFeature_1 g o 'p @] /Llce_Af/Lice_Af/LIceAfGeneral/Can2CanRoutingTable_1
2_ (= CanAdvancedFeature_2 'p LY ¥ @] /Llce_Af/LIce_Af/LIceAfGeneral/Can2CanRoutingTable_2
) LY ¥ @] /Lice_Af/Lice_Af/LiceAfGeneral/Can2CanRoutingTable_3

‘ = CanAdvancedFeature_3

You can add/delete these entries.

Note this entries will be referred from Hardware Select the routing table from the pull-down list.
Receive Handle, which will be configured in

Can_43_LLCE/CanHardwareObject.

Figure 50. CanAdvancedFeature table

9. Select the CanAdvancedFeature tab.
10. You can select the routing table from the pull down list. You can also add/delete the entries.

NOTE

The entries will be referred from Hardware Receive Handle, which will be
configured in Can_43_LLCE/CanHardwareObject.

6.2. Configuring CanController

In the following configuration example, BCANO, 1, 14 and 15 are configured. To add BCAN follow the
steps mentioned below.

1. Click Can43_LLCE_1.

Select CanConfigSet tab.

Select CanController tab.

Right click at 3 (i.e. CanController_15) for example.

2
3.
4.
5. Click Copy and then click on "+” button to add BCAN.
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H workspaceS3205.3.4 - 532 Design Studio for 532 Platform
File Edit Navigate Search Project Configlools Peripherals Run  Window Help

9 v () W@ | e i [Conllce DS CandCan 5326274 v | i f [B) Update Code ~ [J] | [ {Functional Group V5.0 vEE: AcE AL REAPLES

g Components 53 +[' F 3 = O[3 UkeAfl [T Can 43 LLCET )

[opemies @ (i1 avtosarcanuice prver 2 - O€l€CT CanConfigSet tab.
| MCAL (o Mame | Can_43_LLCE 1

Can_43_LLCED Canlf_1 6 CIle 5 tO Mode
- Madd BCAN .:| ConfigTimeSupport | CanGeneral CanCunﬂgSe('Cummonpubu;ngdmf,mmu"

1. Click .~ * I
Cand3_LLCE_1ames o *

wee 3. Select CanController tab.

[l = o
[

‘Can Hardware Channel BCAN_15
"I Can Controller Activation =]
Move Up

Move Down

4. Right click at 3 (i.e. Sepety

Move to Bottom

CanController_15) for S
example. =

Paste

POLLING

Figure 51. Configuring CanController

6. Right click at newly added BCAN (i.e. 4 in this case) and then click Paste to copy the BCAN15’s
configuration.

[ workspaceS32D5.34 - 532 Design Studio for $32 Platform
Fie Edit Navigate Search Project Configlocls Periphersls Run Window Help

M9 v ) | ¢ [Conuce DS Can2Can 5326274 v | | A [B) Update Code = [2) ¢ [l {Functional Group VS0 m®ion:
W Components 17 ' 7 = 0 | (3keatl|FECanLCET B
type fitertext © |1l AUTOSAR CAN_LLCE Driver pcay
| MCAL o Name Can_43_LLCE_1
& Can 43ULCE1 e — Mode |General Mode
EcuC 1 EcuM 1 Uce A1 Meu !
Name | CanGenerel |0 CanConfigSet| C
0s1 Platform_1
Drivers °I Name |C o CanController | C: Object| Canicom|
e S jon +[x][~ 9. Change the Name

: e 4’ and BCAN channel.
;,,,,,,,,,,,,,, Can Controller Activation B

. _ e = - 10. Set sequential number at
7. Right click at newly ‘ S T i column “Can Controller ID”
added BCAN (i.e. 4 in

: Remove R NT. T (4 in this case.)
this case) o .

8. Click Paste to copy
the BCAN15’s config.

Figure 52. Configuring CanControler 2

7. Change the Name and BCAN channel and set sequential number at column “Can Controller ID”
(4 in this case).

8. Scroll to CanControllerBaudrateConfig part and click the index of any of these (in this
explanation, click index 0).
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9. Configure baud rate parameters for arb phase.

A CanControllerBavdrateConfiy || | X 11.Scroll to CanControllerBaudrateConfig part.
"N 12 Click the index of any of these.
(In this explanation, click index O )

Set prescaler value.

13. Configure baud rate parameters
for arb phase

Can Time Segments Checking

Set baudrate

Can Controller Prescaller

Set prop segment

Can Controller BaudRate (Kbps) (0 -> 1000) .259 -~

L Set Phase seg 1
Can Propagation Segment (0 -> 255) [11
Can Phase Segment 1 (2 -> 255) [1z——

: Set Phase seg 2
Can Phase Segment 2 (2 -> 128) _3
Can Resynch Jump Width (0 -> 127) _1 .

Set Resynch Jump Width

Figure 53. Configuring Baud rate setting

10. Configure baud rate parameters for data phase.

Preset | Custom.. w

MName CanCentrollerFdBaudrateConfig
A Can Automatic Time Segments Calculation Set prescaler Value

Add item by clicking on plus button

13. Configure baud rate parameters
for data phase

Can Controller Prescaller FD (1 - 63) |5 _____‘_..-—-""'F
Set prop segment

Can FD Controller BaudRate (0 -> 8000) | 500 -
Can FD Propagation Segment 5 -

| Set Phase seg 1
Can FD Phase Segment 1 |6
Can FD Phase Segment 2 |4 -
Can FD Resynch Jump Width [1 B Set Phase seg 2

» Transmitter Delay Compensation Offset (0 -> 233)
Add item by clicking on plus button
F Set Resynch Jump Width

CanControllerBitRateSwitch

Set baudrate

Figure 54. Configuring Baud rate parameters

6.3. Configuring CAN hardware object

To configure CAN hardware object follow the steps mentioned below.
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1. Click on Can43_LLCE_1, select CanConfigSet tab and then select CanHardwareObject tab.

_
File Edit Navigate Search Project Configlools Peripherals Run Window Help
9 v [ 42| & [Can_lice DS Can2Can S326274 v | | A [B) UpdateCode v [) : [l :Functional Group VS0 viE @IV IRIE Qg v §ive v v|ra
@ Components 52 = B [BlceAfl [ECand3lICET =il
. AU IUDAK CAN_LLLE UNIVer jMCAL] . - W/
1 (o] [ 2. Select CanConfigSet tab
- Name Can_43 LLCE_1 = e Custom name []
° Mode |General Mode v
Can 43 LULCE 1 Canlf_1 Dem_1 S r—
EcuC_1 Lice Af_1 Mcu_1 Name | ConfigTimeSupport | CanGeneral | CanConfigSet| CommonPublishedinformation
Os. Platform_1 Preset Custom... v

Name | CanErrorReporting | CanController | CanHardwareObject | Canlcom

1. click S | [x][= ‘
Can43_LLCE_1 e 3. Select CanHardwareObject tab.—

0

; A FD padding value (0 -> 255)

3 Add item by clicking on plus button

4 +

5

6 Can Implementation Type BASIC v

; Can ID Message Type STANDARD v

9 Can Object ID (ME Handle) [10

10 Can MB Type TRANSMIT v
Add MAC code to transmitted frames. [}

Figure 55. Configuring Can hardware object

2. 'You have the option to choose or add or remove the Hardware Object Handle in the Left side of
the window.

3. Inthe right side of the window you can name the object, select the ID mask. You can also select
the CAN frame type, select the Object Handle type and also select the MB type (RX or TX). You
can also specify which CanController has the object.

{\ Name of Select ID mask
x hd the object. BASIC : ID mask enabled.
? Name TCanHOHjanZCanFD FU LL Exact |D match
) A FD padding value (0 -> 255)
3 Add item by clicking on plus button Select CAN frame ID type
. * STANDARD / EXTENDED
& Can Implementation Type BASIC / .
; Can ID Message Type STANDARD Object Handle ID.
3 Can Object I (ME Handle) [ «—— Should start with 0 and
Jo Can MB Type RECEIVE : :
Aedd MAC cade to transmitted frames. \ continue without el
You can choice oF | ' camgermmenst Select MB Type. RX or TX.
add remove the A:i: item by clicking on plus button SpeCIfy which CanController
Harware Object has the object.
& Can Centroller Reference /Can_43_LLCE_1/Can/CanConfigSet/CanController_0
Hand Ie here . A Can MainFunction RY Period Reference
guc‘r;l??t:;;gobjects used to implement one |20

Figure 56. Configuring Can hardware object 2

4. In this window you can configure message buffer related settings.
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Number of hardware objects used to

TP ———— implement the object handle. It means that
HOH (1->2016) EC — the number of message buffers which are
A CanHwilter assigned to the object handle.
Nome [Contiotites Specify (together with the filter
CanbwFiter Code  [123 < mask) the frame |D that passes the
Can Hw Filter Mask (2047 v—__ hardware filter for the RX object.—
A Rangefiter Specify (together with the Filter
Add item by clicking on plus button COdE) the range that
| & passes the hardware filter for
* CanfAdvencedFeature the RX object.
A0 Preset _Custcm‘.. v
Name Can Advanced Feature |. —
Can LLCE Advanced Feature Reference _!Ll:q_Af_‘IfLIce_Af{LIceAfG:neralfCanMvanc:dFeature_‘i v -
\ Specify which CanAdvancedFeature is
# ConTTHardwareObjectTrigger used for the RX object. The host should
“i‘j?"'““"’"“""“g on plus button take care of the RX objects which do not

have any reference here.

Figure 57. Message buffer configuration
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