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Introduction:

This document describes the Ethernet support in VSpy and the hardware connection
configuration for Ethernet products.

. Automotive Ethernet Support:
2.1 Hardware:
- neoECU15
- RAD-STAR
- Ethernet EVB
2.2 Connection Setup:
2.2.1 neoECU-15 & RAD-STAR Connections
- neoECUL15 is powered using Power Adaptor
-  RAD-STAR is powered using Power Adaptor
- neoVI is connected to neoECU15 over CAN network for configuration
- neoECU15 & RAD-STAR is connected over Broad R connection
-  RAD-STAR 4 WIRE Ethernet connection is with Laptop Ethernet port

Power Adaptor

To PC
4 WIRE Ethernet

To neoECU15,
Broad R Connection

Figure 1: neoECU-15 & RAD-STAR Connections
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Figure 2: neoECU-15 & RAD-STAR Connections
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2.2.2 neoECU-15 & Ethernet EVB Connections
- neoECU15 is powered using Power Adaptor

- ValueCAN 3 is connected to Ethernet EVB over CAN network for
configuration

- neoECU-15 and Ethernet EVB is connected over Broad R connection

Figure 3: neoECU-15 & Ethernet EVB Connections
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2.3 Product PIN Configurations
2.3.1 neoECU-15 Pin Configuration

1| Sw CAN 10 JAIN 1 19| PWM 10 4

2 | MISC WAKE |11 |AIN 2 20| PWMIO 5

3 | LSFT CANH |12 | DEBUG DATA 211 PWM IO 6

4 |LSFTCANL |13 |GND 221 AIN 3

5 | PWMIO 1 14 | DW/LS/SW CANH |23 | AIN 4

6 | PWMIO 2 15 | DWI/LS CAN L 241 DBG RESET
7 | MISC 1 16 | DW CAN H 25| VBATT

8 | LIN 17 | DW CAN L

9

DBG CLK 18 | PWM IO 3
2.3.2 RAD-STAR Pin Configuration

Pinout DB 9 MOLEX

i | LIN 1 | No Connect
2 |HSCANL 2 TRD +

3 | GND 3 TRD -

4 | No Connect |4 No Connect
5| GND

6 | GND

7] HS CAN H

8 | No Connect

9 | VBATT
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2.4 Vspy Ethernet Network configuration
2.4.1 Network Setup
- Run VehicleSpy3
- Go to Spy Networks - Networks
- Add the new Networks using + menu
- Rename the network as Ethernet
- Choose Hardware type as Ethernet PCAP

- Pick up the network interface of PC where the RAD-STAR 4 WIRE network/

Ethernet EVB USB interface is connected.

%3, Statistics | Save as Defaurtl Restore Program Defaults

&+ | = | B Properties
orks Spreadsheet B8 Hardware Setup... |

net23 neoMOsT
net24 MOST (WVMET A)

Default
Default

net25 FlexRay 1A (VMET A)
FlexRay 1B (WVMET
net?2?  FlexRay2A

FlexRay2B A)

Default
Default
Default
Default

FlexRay 1A (VMET A)
FlexRay 1B (VMET A)
FlexRay2a (VMET A)
FlexRay2B (VNET A)

Key | Description Hardware | Metwork |Protacal E
netl HS CAM Default HS CAM CAM
netl MS CAM Default MS CAM CAM
net2 - Default SW CAN CAM
net3 Default 11850 WPW 11850 VPW
= Default IS09 141 KW 2K KeyWord 2000
add network Default LSFT CAN CAN
Default 11850 PWM 11850 PWM
Default 11708 J1703
120 Default neol CAM
nets HS CAM2 (neoVI 3G) Default HS CAMZ (neavI 3G) CAM
netld  HS CAM3 (neoVI 3G) Default HS CAM3Z (necVI 3G) CAN
netll LINZ {neoVI 3G) Default LIMZ (neoVI 3G) LIM
neti2 LIMN3 (neoVI 3G) Default LIM3 (neoVI 3G) L
netl3 LIN4 {neoVI 3G) Default LIM<4 (neoVI 3G)
rnetl4 CGI {neoVI 3G) Default CGI {neoVI 3G)
netls LIM Default LIM
netls IS09141/KW2K 2 Default ISO9141KW2K 2
netl?  ISO9141KW2K 3 Default Pick network
netlsd I1SO9141/KW 2K 4 Default H
netly SW CAM2Z (neaVI 3G) Default Inte rfa ce
net20 LSFT CAM2 {(neoVI 3G) Default
net21 UART (neoVI 3G) Default
net22 UARTZ2 (neoVl 3G) Default

Ethernet Ethernet F

Figure 4: Network Setup to add an Ethernet Network in VSpy

rpcap:/\Device\MPF_{9E346A39-FAD 1-945E5
rpcap:/\Device\WPF_{39057A48-8239-4DB3
evice\WMPE_{901A1E2B-6FFC-4DF 3

rpcap:/\Device \MPF _{E93660B4-66CE-4C47
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2.5 ARXML Import:
- Run VehicleSpy3
- Goto Setup > Network Databases
- Setup Platform -> Add -> Give the Platform name
- Select the created Platform
- Select UEF/ VSDB Support > ARXML -> ADD ARXML file (ARXML)
- Save Platform Changes

B venicespy B
File |Setup | Spy Networks Measurement Embedded Tools GMLAN Scripting and Automation Run  Tools Help

~ B8 Hardware latform:|Import ARXML File - (@ Desktop1 |
9, Setup Platforms
§3 MNetwork Databases — —
[ ECU Diagnostic Databas
P Date Cache Disk Streaming rrent Platform [Import ARXML File = | [save piattorm changes | [ sewppatforms |
Full Screen

I MNetwork Databases | UEF / VSDB Su Diagnostics | ODI Support |

|| vehicle vsDB Database File (options
CiWspy 3(70004)\Import ARXML File.vsdb

[ erowsen. || Clear | [ ] ARXML Import

Vehidle UEF Database File (optional)

[ p——

RS

[T ]
ARXML Cluster |Wehicle Spw Metwark |
Please select a network for each duster by
double-dicking the cels in the network column
Output file: C:\Wepy 3(70004)\Import ARXML File.vedb

Figure 5: ARXML Import in VSpy.

AN AR AR AAAAAAAAAAAARR_EE R IO
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2.6 Example: Create an IPV 4 Transmit message with UDP data type

2.6.1 Messages Editor: To Create Different types of Ethernet Frames

Run VehicleSpy3

Go to Spy Networks -> Messages Editor

Select Ethernet Network (on Networks) using drop down
Select Transmit Tab to create Ethernet message to transmit
Add new messages using + option

As shown below, add message with IP Ethernet type

Select Protocol - UDP

Define Source Address - 192.168.2.100 - Port - 50000
Define Destination Address - 192.168.2.255 - Port - 50008
Select Payload Start - UDP Data

Add different Signals in Message under UDP Data ( In example 4 Analog
type signals, 6 Digital type signals are added)

|8 X @ vt Aoata |

7 7 7 THITREYAYUTEYAYUYEYHY I Y 7 7

[+ &8 o
B D -inenies s |
H@'\m o ot lien | 81 82 83 84 BS 86 87 88  MoreDota Sichiode |Cotr

2.168.2.100 50000 192.168.2.255  S0008 220 (double cick)
(double cick)

Dessnaton
v 192.183.2.100 50000 192.168.2.255 T 50008

e | LoP cots | Lop header | 1P heades | Ethermeth

TxEvent tine + Equaten (Raw Vabe)i), 10,16 [fagas.] Clovees

Figure 6: Message Editor settings to create an Ethernet frame in VSpy.
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2.6.2 Scripting and Automation:

Create a Function Block Script to Transmit Ethernet IPV4 UDP frame in
standalone mode (for neoECU15

- Run Vehicle Spy3
- Go to Scripting And Automation - Function Blocks

File Setup SpyNetworks Measurement Embedded Tools Scripting and Automation Run Tools Help

[~ offline E] Platform:[(None) v} (@ Desktop1
oo Messages Editor [52 || = Function Blocks H‘-‘. Networks @I@ Messages @]
t-|ldRelo| @ Ffled|l

Key |Description | Type StartType  |Running || @ |5\ | B [status
Y Y Y
tst0  TransmitEthernet T Saipt Immediate Embr Stopped s i |
tstl  Update Message Signals Script Manual Stopped
- mellH No Errors
Step | Description |value
i 1 :— Function Block Action Start Update Message Signals
7 & Transmit Ethernet IP/UDP Broadcast __ >
3 Wait For 0. 250000 sec
4 B Transmit IPv6 LLMNR Message
5 %) Wait For 0.250000 sec
6
7
3
9

Figure 7: Function Block Script to Transmit Ethernet IPV4 UDP frame in
standalone mode (for neoECUL15)
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Create function blocks to read Analog & Digital input data and transmit over
Ethernet IPV 4 UDP type message.

- Refer Example vs3 file. : DEMO_ECU15 1.vs3

File Setup SpyNetworks Measurement Embedded Tools Scripting and Automation Run Iool Help

~ Offline @ PIatform:[(None) v] (& Desktop 1
oo Messages Editor (52 || = Function Blocksl'-B-‘. Networks @I@ Messages @l
+-lypelo| @ flesd

Key |Description | Type StartType  |Running || @ 5\ | B status
. Y Y

tst0  Transmit Ethernet Script Immediate Embr Stopped ===

[SSG Update Message Signals  [erls Manual Stopped =f =5

-im@([f  tewwrs

[y

l Step ‘ Description pp———" ——— e ——
1 [osetval {{AIN-1 (Value) :out0-sig0-0} = {Analog Input 1 (Value] Meesai0-0-index(0)}
2 t Value {AIN-2 (Value) :outd-sig1-0} = {Analog Input 2 (Value) :neoD-ai1-0-int
[J+0 et value {AIN-3 (Value) :out0-sig2-0} = {Analog Input 3 (Value) :neo0-ai2-0-index(0)}
4 [“0Setvalue {AIN-4 (Value) :out0-sig3-0} = {Analog Input 4 (Value) :neo0-ai3-0-index(0)}
5 [[-osetvalue {10-1 (Value) :outd-sig4-0} = {MISC IO 1 (Value) :neol-mi0-0-index(0)}
6 [“0Setvalue {10-2 (value) :outd-sig5-0} = {MISC IO 2 (Value) :neol-mi1-0-index(0)}
7 [I‘U Set Value {10-3 (value) :outD-sig6-0} = {MISC IO 3 (Value) :neo0-mi2-0-index(0)}
8 [“0Setvalue {10-4 (value) :out-sig7-0} = {MISC IO 4 (Value) :neo0-mi3-0-index(0)}
D‘U Set Value {10-5 (value) :out0-sig8-0} = {MISC IO 5 (Value) :neo0-mi4-0-index(0)}
10 lue {10-6 (value) :outd-sig9-0} = {MISC IO & (Value) :neol-mi5-0-ind
11 [“0Set Value {CAN1 Count (Value) :out0-sig10-0} = {HS C het0-0}
12 [[*0set value U] soutl-sig11-0} = {SW CAN (Count) :net2-0}
13 @l stop nfa

Figure 8: Function block to read Analog & Digital input data and transmit over
Ethernet IPV 4 UDP type message

© Copyright 1997-2014 Intrepid Control Systems, Inc Page 11
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2.6.3 CoreMini:

Once Ethernet message is created and Function Block Scripting is done CoreMini
function allows to download the script into neoECU15.

Create CoreMini to download created script into neoECU15
- Run Vehicle Spy3

- Goto Tools - Utilities - CoreMini Console

- It will compile the script to download into neoECU-15

- Select neoECU (CAN)

- Select download tool to Communicate with neoECU: (It will detect connected
neoVI FIRE with its serial number)

- Select Poll for neoECUs
- It will detect connected neoECU15 with its App Version number

© Copyright 1997-2014 Intrepid Control Systems, Inc Page 12
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CoreMini

|| Buld | sD Card Partition | Advanced Settings | [ o ]

D) Exe Compressed to 1536 bytes (67.4 % of original size)

D) CoreMini Header (272 bytes)

D) Padding (6 bytes)

D) Network Objects Compiled: 10 (42 bytes)

D) Process Lists: 24 (24 bytes)

() Messages Compiled: 2 (156 bytes)78

D) Extended Messages Compiled: 2 (128 bytes)

D) Transmit Messages Compiled: 4 (192 bytes)

(D) Message Signals: 12 Extended 12 (576 bytes)

‘@) Function Block Scripts Compiled: 2 (56 bytes)

') Function Blocks Script Steps Compiled: 22 (44 bytes)

D) Argument Stack Size: 1 (8 bytes)

D) Expression Stack Size: 2 (16 bytes)

‘D) Expressions 120 (120 bytes)

D) Extended Expressions (120 bytes)

D) Extended Expressions (120 bytes)Expression Operations 48 args 192
D) Expressions: Common 0 Extended 12 (264 bytes) Operations: 24 Arguments: 12
(@) Additional Arguments: 12 (96 bytes)

>

——
——

m

0) Totals : Expressions 120 operation 48 args 192 -
Compile CoreMini
CoreMini Compied with Warnings at UTC 2014/06/30 10:25:45. Comple | | €3 Copy toClpboard |
Wireless neoVl —
Export a .wivi package for use with Wireless neoVI '\ Export WiV File \
Device Confi d

neoVl neoECU (CAN "ﬁéze,zmmmluemoﬂw
Select Download Tool to Communicate with neoECU @ {{neoVI FIRE 52567 vl @m " poll for neoECUs

15 (200001) App Version Z.
Configure Device (Bit Rates, Initial Pin States, etc...):

If firmware is out of date, reflash it by pressing this button.
[ FlashFirmware |

Send.... ] i Extract... } [ Clear ] [7] Advanced Settings

Successfully erased.

Figure 9: CoreMini to download created script into neoECU15
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- Press Send tab to send the CoreMini into neoECU15
- It will show Successfully Downloaded after finishing download

Device Configuration and Download

neoVI (USB) | NeoECU (CAN) |RS232/UART/Bluetooth |
Select Download Tool to Communicate with neoECU : [neoVI FIRE 52567 v] LHs CAN v] [ Poll for neoECUs ]

------ neoECU15 (200001) App Version 2.0
Configure Device (Bit Rates, Initial Pin States, etc...):

H8 Hardware Setup... l
If firmware is out of date, reflash it by pressing this button.
( Flash Firmware ]

Extract... | | Clear | [7] Advanced Settings

Downloading...

Compile CoreMini
CoreMini Compiled with Warnings at UTC 2014/06/30 10:25:45. [ Compile ] [ €% Copy to Clipboard ]

Wireless neoVI ;
Export a .wivi package for use with Wireless neoVI Export WiVI File

Device Configuration and Download

neoVI (USB) | neoECU (CAN) | RS232/UART/Bluetooth |

Select Download Tool to Communicate with neoECU : [neoVI FIRE 52567 v] [HS CAN v] [ Poll for neoECUs ]

»»»»»» neoECU15 (200001) App Version 2.0 - Running CoreMini
Configure Device (Bit Rates, Initial Pin States, etc...):

[ B8 Hardware Setup...

If firmware is out of date, reflash it by pressing this button.
( Flash Firmware ]

Send.... i \ Extract... Clear [7] Advanced Settings

@y downloaded. >

Figure 10: Procedure to download the CoreMini in neoECU15
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2.6.4 Messages View: Monitor Ethernet IPV4 UDP message from neoECU15
- Open Example vs3 file

- Example file has define Receive Message to decode it

i DEMO_ECU15 1vs3
File Setup SpyNetworks Measurement Embedded Tools Scripting and Automation Run Tools Help

Ofﬁne PIatform:[(None) v] [ Desktop1

ove Messages Editor I = Function Blocks @l?& Networks | 52 II @ Messages @|

B Transmit l iC) Database lEthernet E] &

Type | VLAN |Protocol | Source |Port | Destinat
Y ' Y N'g Y Y
IPv6_Anv LUDp 00:FC:70:03:0D:41

IP Any UDP 192.168.2.100

Setup for Ethernet IP/UDP Broadcast

Description Enabled Source Node Color Hotkey
Ethernet IP/UDP Broadcast [(none) v] B 5lack - v I
Defal
Message Filter Specification
Type VLAN Protocol Source Port Destination Port Payloac

P v ubP v 192.168.2.100 50000 : UDP dz

Signals in Message | UDP data | UDP header | IP header | Ethernet header |

"'sl' = Equation {Raw VaTu_e}IO,l,O,ls

Signals in Message |Byte 2 |Byte 3 |Byte 4 |Byte 5
Description EENEEE EEEERE
AIN-2 Analog EEBEDEBEEBEREERE

AIN-3 Analog EEBEE

Figure 11: Message added to Receive tab to decode it in the messages view
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- Go Online with Run Monitor Only option

- Observe Ethernet IPV4 UDP type message coming from neoECU15 with
Analog & Digital input data

- Change Analog/ Digital inputs and observe data in Messages view

{5 DEMO_ECU15_Lvs3 - Vehicle Sp ol
File Setup SpyMNetworks Measurement Embedded Tools Scripting and Automation Run Tools Help

L—E__'g_ﬂﬁgg____'@ Platform:| (None) | (%] | [B Desktop1 3 Data |v‘
=2 Messages Edior |52 || 2 Networks[22 | @ Massagas i

™ Fiker & Sarol Toetais | Mexoand 9] [aT Time Abs) [ @ Pause |l Save | [ Erase | (] Find: Description - - GoT
| count|Tme [7]Er |84 Desaription | ArbidHeaer | pestnation [Protocal [wan Jien [oataBytes [ etwerk Ir
: R | | | L1 | |
o g 750.17%ms  Ethernet 192.168.0.2 182.168.0.2 1137 192.168.0.255 1137 UDP 92 FF FF FF FF FF FF C3 0A A9 D4 38 50 08 0 45 00 00 4 0B 94.. Ethernet .
Custom 1
5 2 30000185 Ethernet 192.168.0.2 192.168.0.2 161709 239,255.255.250 :1900  UDP 175 0100 SE 7F FFFA C8 0A A9 D4 36 50 08 00 45 00 00 AL 08 9... Etheret
Custom 2 e 18605 Ethernet CBI0AAZ:D43B:50 QuantaCo_D4:38:50 Broadcast ARP 42 FF FFFF FF FF FF C8 0A A9 D4 38 50 08 06 00 0108 00 06 04.. Ethernet .
Custom 3 B o 34804ms  Ethernet IP/UDP Broadcast  192,168.2.100 :50000 192,168.2.255 150008 UDP 252 FF FF FF FF FFFF 00 FC 7003 0D 4108 00 45 00 00 F 00 00.. Ethernet
Custom 4 o AIN-L i
Custom 5 A AIN-2 T
e 7
Custom 6 An, AIN-3 i
B AIN4 15 [10 .
= (1) BT = 15 _Lio]]
2 101 False [o]
Network
5102 False [0] .
°> Transmit 03 False [0]
(@ Errors 4 5104 False [0]
Changing B 105 False [0] ‘
Ne Match * 106 False [0]
e
Compicted Mg B CANLCount 4[4 .
e
| RE— B CAN2 Count 0 [0
ove Ops  IPv6Message FEB0:ALTF18533:0324:8900 FFOZii1:3 o 8 333300010003 00 FC 7003 0D 4185 DD 50 00 00 00 00 2., Ethernet
HS CAN .
SW CAN
neoVl .
Ethernet
=l e
«[m » E | w0 m uw i@ @ | % Columns ’Ethemet - H Setup ... I Review Buffer... =
. (edi) . (adit) . (edi) - (edit) . (edit) . (edit) o (edit) No Bus Errors
AN

Figure 12: Decoded Ethernet frame in the Messages View.

Example vs3 file: DEMO_ECU15 1.vs3
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3. Contact Us:

Intrepid Control Systems, Inc.
Email: icsindia@intrepidcs.com
Website: www.intrepidcs.com
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