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1 Introduction and Overview

1.1 Introduction

Thank you for purchasing an Intrepid Control Systems neoECU-12 low-cost embedded ECU. The neoECU-
12 is a scriptable, low cost node for CAN/CAN-FD, and LIN. The neoECU-12 provides two programmable
CAN/CAN-FD channels. The CAN/CAN-FD channels can be selected for SW CAN, or LSFT CAN, or
CAN/CAN-FD. The neoECU-12 also provides one channel of LIN, seven channels of MISC I/O (six at 3.3V,
one at 5.0V), four channels of Analog Inputs, and five channels of PWM. The five channels of PWM are
multiplexed with the first five channels of MISC I/0.

The neoECU-12 is the next generation of the neoECU-10 and adds CAN-FD capability.

1.2 Package Contents
Your neoECU-12 package includes both hardware and software.
Hardware

Upon opening the neoECU-12 box, you should find a neoECU-12 Firmware Guide on top with the device
itself secured under a transparent plastic film in a cardboard holder. Remove the guide, the device and
the cardboard, and you’ll see the following items:

neoECTT 12 Firmware

Before koading a script mie the neaBCL 12, be sore the
correct firmware is loaded into the device far vou
versenda of Vehiele Soe 3. MNew gepBCT] 12 oty shep
with ibe latest versiom of fimmware foumd in the nesws=c
verseoa of Vehicle 5o 3

The firenwvera car b2 cheeked in the Corelimi conzoke
(sze picture belowd. I the two curcled verswon tumben
do not manch, clicking the Flash Fiemware burron will
lead the corract finnovare inke the devvees

of b ris =T il e d G <] N = | e e
A aa ..-..{"a_._.'.__.-:: PRS- e i R

If vou biave ey questsons, please comtact lumrepid Controd
Syuteme The Ueer's Guade can be dovmnload bers
Lt o i e oo i gl Pl g iandnpi | ik il 2 i ]
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1.3 Operational Overview

The neoECU-12 is a compact but powerful tool for working with vehicle networks. Its operation can be
broken into multiple network communication, analog and digital inputs, and PWM and digital outputs.
This device is ideal for CAN and/or LIN node communication and provides numerous connection points to
interface to external circuits for command and control.

Using Vehicle Spy software you can define CAN and LIN transmit messages with custom data and send
them on a periodic schedule or send them based on certain conditions. Using Intrepid’s Scripting
language built into Vehicle Spy you can create custom intelligent scripts that control the input and output
ports. The data from the input and output ports can be inserted as signals into the CAN or LIN messages
or used to trigger CAN or LIN messages. The custom scripts will be compiled and programmed into the
internal memory (called CoreMini) of the neoECU-12.

1.4 Block Diagram

VBait

HSCAN 1 &
SWCAN2 s =
LSFT CAN 2 »

HSCAN2 =
SWCANL1 e
LSFTCAN 1 »
3.3V MISC DIO n‘_m 6
PWMOUT [S5) s :
5V MISC DIO neoECU 12

5V Analeg In

LIN
Hard Start

i

i

Reset

v

Version 1.0 — March 17, 2020 Page 4 of 61 © Intrepid Control Systems, Inc.



neoECU-12 User’s Guide

Please note HSCAN 1 H, LSFT CAN 2 H, and SW CAN 2 share the same pin (14) so only one can be selected.
HSCAN 1 L and LSFT CAN 2 L share the same pin (15). You select which network you want to use in neoVI

Explorer.

To force the neoECU-12 into bootloader mode put a “low” onto the Hard Start pin (before you power-up
the neoECU-12). Otherwise leave it open since the neoECU-12 has an internal pull-up resistor keeping the

pin “high”.
To force the neoECU-12 into reset mode put a “low” onto the Reset pin. Otherwise leave it open since the
neoECU-12 has an internal pull-up resistor keeping the pin “high”.
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1.5 Summary of Key Features

The neoECU-12 is a low-cost embedded ECU with CAN FD and LIN. It has two channels of CAN/CAN FD
which can also be configured for SW CAN and LSFT CAN. It has digital inputs and outputs, analog inputs,
and PWM outputs. There are four internal programmable buttons and five internal tri-color LEDs that are
visible on the back side of the unit.

Construction

Compact design: 2.2” x 3.7” x 1.0” (5.6 X 9.4 x 2.5 cm)
Light weight: less than 2 oz. (57 g)
Plastic casing

25-pin male DB 25 connector

Power and Performance

Fourth generation neoVI architecture
32 MB memory for custom scripts

Field upgradeable firmware
4.5V to 40V input power on VBatt
e Lower power sleep mode

Network Interfaces and Features

e Two selectable CAN channels: CAN/CAN-FD or SW CAN or LSFT CAN
0 Software-configurable CAN termination
0 Software enable/disable, baud rate and other parameters
e 1LIN/K-Line channel
0 Software enable/disable, baud rate and other parameters
e Six selectable MISC DIO or PWM output channels. NOTE: PWM 3 waveform is mirrored on PWM 6.
Frequency range is 5 Hz to 20 KHz. Maximum frequency is 100 KHz when using 50% duty cycle.
e Four Analog inputs. 12-bit A/D resolution (0-4095 counts), 5V maximum input voltage.
e Hard start pin. If a “low” voltage is detected on this pin then the neoECU-12 starts in bootloader
mode.
e Reset pin. If a low voltage is inserted on this pin then the neoECU-12 is reset.
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1.6 Hardware and Software Requirements

e A vehicle network, either within an actual vehicle or a test bench environment.

e A DC power supply capable of providing 4.5V (minimum) to 40V (maximum), with a nominal
current of 70 mA at 12V. Your network setup must include wiring capable of providing this power
on pin 25 and ground on pin 13.

e Inorder to program the neoECU-12 you will need a ValueCAN or neoVI device connected to HS
CAN 1 and a licensed copy of Vehicle Spy (Pro or Enterprise version) 3.9.1.13 or higher running on
a Windows-based PC or laptop.
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2 A Tour of neoECU-12 Hardware

2.1 Case and Overall Design

The neoECU-12 is enclosed in a lightweight plastic case. The device has been designed and tested for in-
vehicle use, and is operational in a temperature range from -40°C to +85°C.

The pinout for the DB25 male connector is on the bottom of the case.

DB 25 Pin Ot

=1

S CAN 1

HS CAN 1 H
LSFTCANZH
S LHEN

HARD S 1AFT

LSFTCAN 1H

HSCANTL
LSFTCANZL

LaFT AN TL

HS CAN 2 H

MISC 101 L
MISC 10 2 MESCIO 3
MISC |10 7 5| MISCIO 4
LIN 1 o] msci0s
] 21| MISCIOB
8N 3
1| AIN 4
RESET
VBATT

B | | = O | Un | s | D | D

AN
AN

3| GHD

2.2 Front side of Case

The front side of the case contains the DB25 male connector.

2.3 Back side of Case

The back side of the case contains the serial number and tri-color LEDs.
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3 Hardware and Software Setup
3.1 Vehicle Spy Installation

Run the Vehicle Spy installer from the CD-ROM or from the download link
Select Language

Start Vehicle Spy setup wizard

Review and accept license agreement

Select installation type (new or repair ... most cases will be new)
Select destination location (we recommend the default location)
Select Start Menu folder (we recommend the default location)
Review installation options and begin installation

Install VCP Drivers

10 Install WinPcap

11 Install ICS port Drivers

O 00 NO UL A WN -

3.2 Hardware Connections

The following diagram will show the minimum connection to the neoECU-12 in order to configure it and
program the CoreMini of the device. Connect to HS CAN 1 of the neoECU-12.

W vBatt

25

CaMN-=H 14
ValueCAN/neoV| FIRE = EE
series/neoV! ION GND

neoECU 12
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Termination. Please note the neoECU-12 does not have built-in selectable termination resistors.
Therefore, an external resistor (120 ohm) is required on the CAN-H and CAN-L pins as shown below. The
device you are connecting to also needs the termination resistor. Most of the Intrepid Control System
devices have built-in selectable termination resistors that can be enabled in via the hardware setup for
that device. If this option is not available, then add the external resistor as shown below.

W VBatt

: CAM-H
ValueCAN/neoV! FIRE ?ﬂﬂ CAN-L
series/neoV| ION GND

negECU 12
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4 Device Configuration

4.1 Internal momentary pushbutton switches

In order to open the case use a small screwdriver and put into the slot near the front and twist. Do this
for both sides and you will see the case is hinged in the back. Now you have access to the momentary
pushbutton switches.

Press and hold one of these switches to get in that particular mode when applying power to the neocECU-
12. After power is applied the LEDs will light red in sequence from 1 to 5 and repeat.

Switch 1 Prevents necECLU from Automatically running the CoreMini Script
Switch 2 Sets application settings to default states

Forces neoECU into Boot-Loader Mode (This can also be done by holding Pin 2 of the 25

Switch 3 pin connector to ground)

Switch 4 Forces necECU into Boot-Loader mode and sets application settings to default states

S1,S2,S3, 54
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4.2 Update firmware
Open Vehicle Spy 3.

You will see the version number in the lower left corner (i.e. 3.9.1.15) and the level in red text (i.e. Basic,
Pro, or Enterprise). This is the device connected to the computer via the USB cable that will program the
neoECU-12 over the CAN Bus.

B8 Configure Hardware...

Wehicle Network Interface
ValueCAN4-2 V20892

Tutorials

3.9.1.15 Enterprise

Next, select “CoreMini Console” from the Tools pull-down menu and wait for the CoreMini Console
window to open.

Click on the neoECU CAN tab and note the neoECU-12 is in bootloader mode.
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L T
CoreMini Executable Generator M
Build it : : ity Sett

i SD Card Partition | Advanced Settings | User Files | Security Settings

4 4% Compiled for 32 bit architecture

() Warning wait time expressions will use ms time dock. Hide this warning by forcing time predision.
() Warning wait time expressions will use ms time dock. Hide this warning by forcing time predision.
() Warning wait time expressions will use ms time dock. Hide this warning by forcing time predision.
() Warning wait time expressions will use ms time dock. Hide this warning by forcing time predision.
() Flash Optimization turned off, selected neoVI doesn't support it.

+ Total RAM Space Usage: 4200 bytes { 25.635 %)

Cb) Remaining Free Space: 12184 bytes ( 74.365 %)

> () Compilation details
% Also compiled 16 bit architecture for WiV export

/

Compile CoreMini
Compiled with Warnings at UTC 2019/09/05 12:18:17:2500¢. |  Comple | | €3 Copy to Clipboard

Wireless neoVl
Export a .wivi package for use with Wireless neoVl Export WiVI File

Download to Device

neoVI (USE) | necECU (CAN) |RS232/UART
Select tool to communicate with necECU | ValueCAMN4-2 ¥20832 v] [HS CAM v] [ Poll for neocECUs ]

(Gl neaECU 12 (MEOD40) App Version 1.55 - Bootloader Mode Configure Device [ B8 Hardware Setup ]

Firmware is up to date [ Flash Firmware (1.55) ]

[ Send ] [ Clear ] [] show Advanced Settings

I Successfully erased. |
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Click on the “Flash Firmware” button to update the firmware and get it out of bootloader mode.

Download to Device

neoVI {(USE) | necECU (CAN) | RS232/UART

Select tool to communicate with necECL |ValueCAN4-2 V20892 | [Hscan | [ Pol for neoEcus |

...... ["3l necECU12 (MEDO40) App Version 1.55 - Bootloader Mode Configure Device [ BB Hardware Setup ]

Firmware is up to date|| Flash Firmware (1.55)

/

Send ] [ Clear ] [] Show Advanced Settings /

After the device is successfully updated you will see that it no longer shows “Bootloader Mode” and LED 3
is blinking a magenta color. During the flash sequence LED 3 blinks an orange color.

Download to Device

neoVI {(USE) | necECU (CAN) | RS232/UART

Select tool to communicate with neoECU | ValueCAN4-2 V20892 | [Hscan | [ Pol for neoECUs |
~|"8 necECU12 (NEDO40) App Version 1.55 Configure Device [ B8 Hardware Setup ]
\ Firmware is up to date [ Flash Firmware (1.55) J

Send ] ’ Clear ] \ [T Show Advanced Settings

successfully bootloaded.

Version 1.0 — March 17, 2020 Page 14 of 61 © Intrepid Control Systems, Inc.



neoECU-12 User’s Guide

If the neoECU tab is blank as shown below click on the “Poll for neoECUs button. If the neoCU-12 does not
show then there is probably a baud rate mismatch.

Download to Device

neoVI {(USE) | neoECU (CAN) | RS232/UART

Select tool to communicate with neoECU |ValueCAN4-2 V20892 | [Hscan ||| Pol for necEcus ||

Configure D B8 Hardware Setup ]

\ If firmware is o

Send ] [ Clear ] [ sShow Advanced Settings

Flash Firmware ]

o
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4.3 Hardware Setup

Next, click on the “Hardware Setup” button to set the parameters for the HS CAN 1, HS CAN 2, and LIN
Busses and for all the peripherals on the necECU-12.

Download to Device

neoVI (USE) | necECU (CAN) |Rs232/UART
Select tool to communicate with neoECU ['u'alueCANq—?_ V205892 v] [HS CAM v] [ Foll for necECLs ]

...... ("8 necECU12 (NEOD4D) App Version 1,55 Configure DE'u'iEE( B8 Hardware Setup ])

Firmware is up to date [ Flash Fighware (1.55) ]

Send ] [ Clear ] [ sShow Advanced Settings

Successfully bootoaded.

The neoVI Explorer window should pop-up. The neoECU-12 should be listed. If not, click on the “Search
for Devices’ button at the bottom of this window. Select the neoECU-12 and click the “Connect” button.

necVI Explorer

File
Connect i connect || Serial No: NfA
License: N/A
Read Settings | | ‘Wiite Settings ' Firmware Versions

Load Defjulk Seltings

System Settings
Available Firmware
= dneoECLI12 [NEDD40) App Version 1.55
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After connecting you will see the neoECU-12 Serial Number and Firmware version.

neoVl Explorer

File

Connect ’ Dizconnect ]

’ Load Default Settings

License:

Serial No: NEDD40
necECU
’ Read Settings ] ’ Wiite 5Settings ] Firmware Versions
MPIC: 1.55

System Settings
Available Firmware
=R
General Settings
Product Details

Next click on “Network Enables”.

System Settings
Available Firmware
= 18
General Settings
Product Details
-I- Selectable Hetworks 1
+ HS CAM1
3G LSFT CAN2
3 SwW CANZ
-I- Selectable Hetworks 2
+ HS CAMZ
& LSFT CAN1
& S CAN1
- LIMN
3G LINT
- MISC 10
Initial Yalues
Advanced Analog 5gfttings
15015765-2
Text API
(Netwurk Enahles)

Version 1.0 — March 17, 2020 Page 17 of 61

© Intrepid Control Systems, Inc.



neoECU-12 User’s Guide

In this example you can see HS CAN 1, HS CAN 2, and LIN is enabled.

I nech Explanes
File
Connectk Digc-onmeok | Nuatwork Enables
Check the networks to enable...
Road Seitmge | | Wite Setiege |
: = T o 1S cam
Load Defsull Seitinge MS CAMN
f 4 HS CARE
Sysiem Seltmgs HE CANZ
Avvailable Fiimsong HES CANG
— T8 reoECUN2 IMEDD4D] App Versi H& CAHS
hBeneial Sebiag: LSFT CAM
Product Dretails SWr CAM
=1 Selectabha Nalws BSOS CANE
< HE CAM1 T IUESO WP
5 LSFT CANZ Cil
L G CANZ - B LThd
= Suleciable Hobws LIMZ
 HES CAHWZ T LI
FELSFT CANT LIrea
L S DAY
- LN [ Emable On oot || Sepd Buas
= LIH1

Now if you select “LSFT CAN” as well you can see it is enabled under the Selectable Networks 2 but HS
CAN1 remains selected as well. Since they share the same pin the scenario is not desirable.
o Fe0] Expiceer

File

Ca i 1) o=t g Network Enables
Cheeck thee nobworks fo onshle...
| Rend Settings Wit Settings _
[F HS CAM
| Losd Defau Selfings 7] ms can
| [ HES CAMZ
Cwsbem Setbngs [ HS CAME
— Ay ailshle Fimwars || HS CAMSY
= {8 nocE U2 (METDE) App Vaizion 155 HS CANS
Gemeral Settings ; + LEFT CAN )
Froduch Dobailz | | =W CAM
= Selectabde M ebworks 1 i [ =W Cang
—+~ HS CAN1 [ 1150 vew
EOLSFT AN |”| D&l
300w CAND [ LIN1
|- Selschable Mebwouky 7 7] Lamz
« HE CANZ | LIS
<+ LSFT CAM1 [ Lin4
HEOSW AN
= LM |4 Enable On Boot | Saad Buasc
—+ LIH1
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Now click on LSFT CAN1. You will see that it is actually disabled.
e nea] Brplorer

[ Fite

:'Illll.l.l i Dz || LT CAMI
. e MNisahied i Selecishia falwnrks
Eaad Satiing: Wikl Saliing: | Baud Rate

: 125008
Lesd Dredaull Soilings

¢ SEEify by Baisd

I SEEL (4
- Sprbem Ssflings
Mowalable Feemame
= 1% nenECLTZ JHESIOT] Ape Vertian 1.5 - Fi Y
~ Goeneal Seltings Bit Eatn Caloalator
Prodect Dulail: -
- Seleciabie Mot 1 Hode  Hormal |
[+ WS CAMT
|38 LEFT CAHZ
L% s CAMZ
- Gelaptable Metwadks 2
+ HE CAMR
o ' :_ | ;.,.I --.'"'-.-..
| 2w CANT
-1 LIR
L& e

{Clochk is @0 FEEel

The best method for selecting the network is to click on “Selectable Networks 1” or “Selectable Networks
2” and from the pull-down menu make your selection.

r
9 rumoi] Esploer
| I-'-.I-q-
iaiss| L T
Chonwn n mcda for tn welocinbie nebworios:
Rl Sabmaegs Wike Sl
Lead Dnlash Seilsge
Spriam Sulhzga
Awmlakle Frmwes

= T we0ECNZ |REDSEN] App Vo mien |
leeaeand Soliisgs
j P | nekais

— I 1k L H
¥ S CAMT
3¢ LSFT CAMZ
3 5w CANE
~ Snleotnble Motmsiks 7
< WS CAM2
+ LSFT CANT
B G CANE
- L
< LIKE
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4.4 CAN Setup

Click on HS CAN1 (or HS CAN2) then click on the Enabled box to enable CAN and click on the CAN FD
Enabled box to enable CAN FD. Set the baud rate appropriately. Click on the Write Settings button after

you make any changes.

Mmoo Eaplonar i
Film

AT —rem—— 5 CANL CAM FI
i  Enabicd J Englbled

e ] | Tafritm S llingp faied Kale J Specily by Bamd Haud Rale

Ligsad Drefarall S eitmgs

Syabem §alfings
A vailabbe Firmmio e
=-1E nenECUA1 2 [NEOD&D) fap Ve
Gebarristall 5l Bipage
| Pk D aits
= ilhdl_ﬂ._ Il-ll-unl
o ::l_ |_,:|i_i;.
—3C LSFT CAME
-0 5w LERE
Laleoiahle Mehaoks 2
« HS CANZ
+ LGFT GAME
B 5w AR
- LM
< LiM3
= MISC IO B 012 (MEDDE0 Sop Versen 1.55 sellgs hawe basn ead
Imilical ¥ sl
Adwanced Analop Safings
LTl S
i — Tt A
Mwtwnik Enablex

Spaich For lievices

||

P

I!Etl-!lst revishon: 39115
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4.5 LIN Setup

Click on LIN1 then click on the Enabled box to enable LIN. Set the baud rate appropriately. Most cases the
baud rate is 10417 or 19200. If the neoECU-12 is going to act as the LIN Master click on the Master
Resistor On box. Click on the Write Settings button after you make any changes.

P

Mmoo Eaplonar —

U rvryrererd | [Il“m
Finad Seflinge | | hile Suilings e

: :

Liad Defasll 5aifngs

Syabem §alfings

LIN Master node reguires

Rormal Meads -

A vl alide Firmmani e
~-4E neoFC01 2 (MEQD&O) App Wesgion 1.
G al 5 el Bfges

+ Mastar Resistor On
T Addvanced Optsans

Master Registor On box to
be checked

| Pk D aits
=1 Srlectable Metsmkx 1
« HS CANT
—3C LSFT CAME
-0 5w LERE
Laleotable Mehaorks

- MIEC IO e T2 (HEDDS0 Aop Yerson 1.55 sslbgs hawe besn ead
|milical W iz
Abyamced Analog Seflings
P50 ISTEN-T
i — Tt A
Mtanik Enablex

Spaich For lievices

!

'!!F!tlﬂ'it revishon: 39115
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4.6 MISC 10 Setup

Click on Initial Values then click on the pull-down menu to select Digital Output (Initially Off), Digital
Output (Initially On), or Digital Input.

r rlie
ﬂ reof] Explarer . a— = =Bk
Fie
L b | I:thnnnnu

Rsod Seftings | | hile Saltings

Lowd Diafasil Seltmgs

Sgalen G ettingd MISC 4 Dagital Outpst (Initealby 0460 v

— Awsilable Fammae .
| =-¥8 necECI12 [MEDDEO} App Veanion 1.55 e T
Goaresld S slimg MISC & Degetal Gwtpat (Initesliby 04F) "
| Froduct Dataits MISC 7 Degital dartpet {Initinlby 04 -
= Selciable Helsaika 1

+ H& CaMi

o LEFT CAMZ

5 B Chk2
=1 Snlectabls Motamks: 2

# H5 CANZ

¥ LEFT CAMY

B ICAK]
- LK

) LINY
- MIsCI0 remniE 01112 (REDDA0 App Verson 155 sailoge haes basn mad

Ty
i Balvanced Analog Sefmge
PO ISEI-Z

i — Text AP

Mastsinik Eaalile:

Smaich Far ievice

IH&HISE rewvkskan 39115

Version 1.0 — March 17, 2020 Page 22 of 61 © Intrepid Control Systems, Inc.



neoECU-12 User’s Guide

4.7 Program CoreMini

Next you will program the neoECU-12 with your custom script(s) that you created. But first click on the
“Advanced Settings” tab and make sure the Architecture is set to 32 Bit and not 16 Bit.

rﬁ CoreMini Executable Generator M-\
| Build | SD Card Partition | Advanced Settings | User Files | Security Settings |
Reserved memory for 11939 Transport Protocol @ | 1024 w | Bytes
Optimization Level : [Dn - Uze Flash TI

Read Data Step : Max Values Per File Line ¢ |6 (Default) =

allow device to sleep when USE is connected : [

Mum Records Persistent Logging :

Architecture: "

Compile CoreMini
Compiled with Warnings at UTC 2019/00/05 12:18:17:25000. | Compile | | #2 copy to Clipboard

Wireless neoVl
Export a .wivi package for use with Wireless neoVl Export WivI File

Download to Device

| neoVI (USB) | neoECU (CAN) |F‘.5232,!UART|

Select tool to communicate with necECU ['I.u'alueCANq—;_' V20892 v] [HS CAM v] | Poll for necECUs ]
------ ECUI12 (NEQD40 Version 1.55
neo (NEQ040) App Version Configure Device | B8 Hardware Setup

Firmware iz up to date [ Flash Firmware {1.55) ]

I Send ‘ [ Clear ‘ [} show Advanced Settings

I Successfully bootoaded.
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After selecting 32-bit click back to the Build tab. Click on the “Compile” button, followed by clicking on the
“Clear” button, followed by clicking on the “Send” button. Once the progress bar is complete you have
programmed the CoreMini of the device. The message at the bottom of the screen will show “Successfully
downloaded” and the neoECU 12 shows “Running CoreMini”.

I "y
CoreMini Executable Generator ﬁ
Build i i i ity Setti

L S0 Card Partition | Advanced Settings | User Files | Security Settings

4 3/ Compiled for 32 bit architecture
() Warning wait time expressions will use ms time dock. Hide this warning by fordng time precdsion.
() Warning wait time expressions will use ms time dock. Hide this warning by fordng time precdsion.
() Warning wait time expressions will use ms time dock. Hide this warning by fordng time precdsion.
() Warning wait time expressions will use ms time dock. Hide this warning by fordng time precdsion.
() Flash Optimization turned off, selected neaVl doesn't suppart it.
% Total RAM Space Usage: 4200 bytes ( 25.635 %)
i3 Remaining Free Space: 12184 bytes | 74,365 %)

» i) Compilation details
w4 Also compiled 16 bit architecture for WivI export

Compile CoreMini
Compiled with Warnings at UTC 2019/09/05 13:00:47:65200. Compile ] [ L3 Copy to Clipboard

Wireless neoVl
Export a .wivi package for use with Wireless neoVl Export WiVI File

Download to Device

neoVI (USB) | neoECU (CAM) |Rs232/UART
Select tool to communicate with neoECU | valueCAN4-2 V20892 ~| [Hscan < | [ Pollfor neoECus |
4-["8] neoECLU12 (NEOO40) App Version 1.55 - Running CoreMini ' Configure Device [ Y TR - ]

* Firmware is up to date [ Flash Firmware (1.55) ]

[ Send ] [ Clear l [] Show Advanced Settings

I Successfully downloaded. % |
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5.0 Function Block Scripts

Next you will learn to program the neoECU-12 Function Block Scripts. From the Scripting and Automation
pull-down menu select Function Blocks.

guem?@"'g

File Setup Spy Metworks Measurement Embedded Tools| Scripting and Automation |JRun  Tools Help

| ~ | offine Platform| (None) ME Function Blocks (8] [ @ pesitop:

C Code Interface

DatalLogger

"it Application Signals
B Tedt API Terminal

Current Platform [(\[s}i =)

Next click on the “+” symbol and select “Script”.

|| File Se’tup Spy Metworks  Measurement Emb

] Piatfnrm:[

E Fuisdn Block s

t- iR |re D F
E Script ) |Type

[y Capture i 7
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”

Click on the “Function Block 1” Description to rename it. For example, rename it to “MISC 10 as inputs”.
This is not mandatory but it is good coding practice to name your scripts that are meaningful for
debugging and code re-use.

:— Function Blocks

*r-ldBE[o(ee 0 F AKX

Key |Description | Type StartType | Running @ i\ B status
o i i

: Stopped e Function

Immediate

sopt st [nows|  \ClICKTOTENAME)

|+ afer |[# Before] = | & Bz @ < |[J3)| NoErrors

||Step |Descr1'pﬁon |'u’aluv.=_' |Eornrnent
1 J/TODO: Add step commands here
2
3
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5.1 MISC IO as input(s)

Next double-click on the empty cell row 2 column Description to bring up a pull-down menu of all the
scripting commands. Select “Set Value”.

:— Function Blocks

*=-liBR oty @ FEHIK

Key |Description Type StartType | Running
o i

e
CEllvisc0asinputs  [ERT Immediate __ Stopped

scit [strt_| noes
| + after |[(# Before] = | % Bz @] « [[§5) WeErrors

Step | Description Value

J TODO: Add step commands here j..-"'""

Log Data s
neoVI PRO Action
Pause

Wm

Show Panel
Sleep

-

= =R = T S TR

Next click on the empty cell row 2 column Value. Note the red text “The SetValue expression could not
compile” message. Please note all error messages needs to be corrected before the script can be
compiled and programmed into CoreMini. Once we set the value correctly the error message will go

away.

Script | start | Notes MISC IOx as inputs

| #+ after |[ % Before| = | & R || The SetValue expression could not compile.

||Step |Descr1'pﬁon |'l.|’alue |Eornment
S TODO: Add step

1 commands here
2 []+vset value Click For Setup
3
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Next double-click where it shows “Click For Setup” The Expression Builder pop-up window will show. Click
on “Physical 10” followed by “Misc 10” followed by the “+” symbol.

| Enter Exprassskn lor skynal [ | o ]| |

i Ta S

T L ko

¥ich T faae iz T S T Croulwar Passd
o || [¥ = e
————— i: ?'_Il ] I|TI
< i e ]t
|z s
1= T

q—l J_II L e

ek el
Flarns

T rhks acds <gara a e | e

Hm | Tema |
| Atk
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Next click on “MISC 10 1” followed by double-clicking on the “IS Output” property. This adds MISC 10 1 (Is
Output) to the “Value to Set” box. Then put “0” for the Expression and click the OK button. “0” = input
and “1” = output.

=WI'F"""“" r—3
| Enisr Exprasasion for signad ree |5 |t |
Volhin Ta St PMOSC KT 1 ifa O] srecd - Hncesgn] HE : e
- -
| &IWEE_-: ‘-"'-—;__‘@ : S e
_ﬁ- Erprassion Bailder
=ity Messages Earifyi [ ey —— T | Celoatwar Pased
1 Database A T [¥ 2 -
b ETx Messages oo —|[-|=
[ Signal Groops i P i || ]E
t nm I ?" Baglag s - -
plobs i |f Ercosms L=
- I= [0 B Canarndracd Hardea [z el "1
f ?-':q:-ﬂgm 3 ime | = ] i
% LR Gie B
i | |
iﬁm:ﬂnnﬂmﬁu [ T e
| = Physical [0 tﬁg’ 'muE
SLagaer | h R x (hiesg [ ik < o i
=Caivinrad i -Em |
EUsar Signals | T

Note the Value column is now filled and the error message was replaced by “No Errors”.

Soipt [Start | otes
| % after |[# Before] = | & Bz @ | v> [[§5) MoErrors

||Step |Descripﬁon |'I.I'a|ue |Comment
Jf TODO: Add step

1 commands here
2 |]"'3' Set Value {MISC IO 1 (Is Qutput) :neal-mil-1-ndex(0)} =0
3
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Next add the appropriate comment by double-clicking in the comment box to the right.

J{TODO: Add step
commands here

2 [|"'3 Set Value
3

Use the same format to setup the remaining MISC |0 as inputs:

JITODO: Add step
commands here

[|"'3' Set Value
[|"'3' Set Value
[|"'3' Set Value
[|"'3' Set Value
[|"'3' Set Value
[|"'3' Set Value
[|"'3' Set Value

0 = otn B L P2

IMISC 10 1 (Is Output) :

IMISC 10 1 (I= Output) :
MISC 10 2 (Is Output) :
IMISC 10 3 (I= Output) :
MISC 10 4 (Is Output) :
IMISC 10 5 (1= Output) :
MISC 10 & (Is Qutput) :
IMISC 10 7 (I= Output) :

neod-mil-1-4ndex(0)} =0

neal-mid-1-4ndex(0)} = 0
neod-mil-14ndex(0)} =0
neal-mi2-1-4ndex(0)} = 0
neod-mi3-1-4ndex(0)} =0
neal-mi4-1-ndex(0)} = 0
neod-mis-1-4ndex(0)} =0
neal-mia-1-4ndex(0)} = 0

JIMISC IO 1 set as input

JIMISC IO 1 set as input
I MISC IO 2 set as input
JIMISC IO 3 set as input
fIMISC IO 4 set as input
JIMISC IO 5 set as input
JIMISC IO 6 set as input
JIMISC IO 7 set as input
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The next section is optional.

Add variables (Application Signals) to your script. From the Scripting and Automation pull-down menu
select Application Signals.

L= Vehicle Spy 3 Enterprise.

i

File Setup SpyMetworks MWeasurement Embedded Tools | Scripting and Automation | Run  Tools  Help

[ - offfine PIatform:l[NonE} = Function Blocks ] r| (& Desktopl |

M= : - —— ! C Code Interface
|| & Function Blocks |’.'{.° Application Signals | 22 | L..LE
i U« Application Signals

!;"' “liBmE(e |ty @ 5l E“}‘%u Text API Terminal —
| Key | Description Type | start Type—Trurmng P | @ I\ B status

Next click on the “+” symbol to add “Application Signals”. These are like variables in C code. Clicking on
the “+” symbol again to add additional application signals and clicking on the “-“ symbol will delete the
application signal that is highlighted.

[File Setup SpyNetworks Messurement Embe
mvﬂlﬁne Platfc}rm:E
|E Function Blocks |52 || "% Application Signals L
At I = AR =

Filter |
| T,

Next rename the variable to something that is more meaningful. Click on the description and backspace
to rename. Since we are creating a variable for MISC IO 1 input let’s name it “var_misc_io_1_input” for
example.

= Function Blocks [£2 || %" Application Signals (3]
B+ = iR | &HE -
Description
LD App Signal 1|-)
. igna e [Ana -
click and backspace g bk log
fo rename Units Min 0.0
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Next set the Signal Type to “Digital”. When we read the port it will be “low” or “high”.

Drescription
app_sig_misc_io_1 /

Signal Type [Digi.tal

vJ Format True/False -

Value Type State Encoded

Text

@ This va purpose variable

[¥] Initial Value 0

Do this for the remaining MISC IO inputs. Note the Format is defaulted to “True/False” but you can switch
to “On/Off”, “Yes/No”, “Passed/Failed”, “Open/Closed”, etc...

F+ = fReo|EH-

Description

Filter app_sig_misc_io_1
app_sig_misc_io_1 (sig4) i —
app_sig_misc_io_2 (sig5) Signal Type |Digital x| Format True/False v
app_sig_misc_io_3 (sig6) [[1 The Application Signal is an array 8
app_sig_misc_io_4 (sig7)
app_sig_misc_io_5 (sig8) HELE T
app_sig_misc_io_6 (sig9) @ This value is used as a general purpose variable
app_sig_misc_io_7 (sigl0)
[¥] Initial value 0
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Next, let’s read the ports and assign the status to their respective variables. Select “Set Value” as the
command double-click in the Value column. Click on App Signals then double-click on
“app_sig_misc_io_1".

™ Erter Expraan |M

| Entasr Exprecasion for sgaal e | ok o |

| ‘b T Sai - app_mg_swec o | fishe) mga0) ! T : _I E H'E'ilt
| | Triem e 1 e

j ; |
‘ Lo | = i Dssoale vales

fa Expression Beldes

BlLogger batSq | Hicke parto gurmraied Harme

Koty R || bhr( e
EUser Signals . . L L v
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Next, click on “Physical 10” followed by “MISC 10 1” followed by “Value” followed by “Add to Expression”.

Then click “OK”.

ﬂ Emter Expmmnamn I_ 4 I“g
" |Gt Foeral || Evslre s et
‘alum Ta S=i  app_mg_mwc oL [ishe) mgad & LA .
| Expreasgion | [MESCIO 1 (%akerh neclired 0 e b
= R
;.I"- Enpression Sweilder
-~ «Rx Messages A e st Pansd
#Database I - e | [
ElTx Messages - 7.1 &"'5 ]
¢ signal Groups = |
L DAQ =5 1 2 1
slobs <= 0 | |
<'App Signals E ’ =
Hebworks :: « S Apphoon Gsk
ENodes bati{ i
=Misc b rasc e bty
| Zrunction Blocks t"“-‘- 18 :-‘Htﬁ
MISC 1 M
| = Physical 10 . bita |
BlLogger R i Lts o Hede murto garmraied Harse
=Cameras ﬂf% _——
EUser Signals ) byt Pl
i e
Fulip Enalile
bytad]
o]
and 12

Repeat for all MISC 10. Below shows the MISC 10 ports to be read into their respective variable.

10 |]"':' Set Value
11 []+0set value
12 |]"'3' Set Value
13 |]"'3' Set Value
14 [|40 set value
15 [0 set Value

16 |]"':' Set Value

{app_sig_misc_jo_1 (Value) :sig4-0} = {MISC IO 1 {Value)

snea0-mid-0-ndex(0)}

{app_sig_misc_io_2 (Value) :sig5-0} = {MISC IO 2 (Value)

snea0-mil-0-ndex{0)}

{app_sig_misc_io_3 (Value) :sig6-0} = {MISC IO 3 (Value)

snead-mi2-0-ndex(0)}

{app_sig_misc_io_4 (Value) :sig7-0} = {MISC IO 4 (Value)

sneol-mi3-0-ndex(0)}

{app_sig_misc_io_5 (Value) :sig8-0} = {MISC IO 5 (Value)

sneol-mig-0-ndex(0)}

{app_sig_misc_io_& (Value) :sig9-0} = {MISC IO & (Value)

sneol-mis-0-ndex(0)}

{app_sig_misc_io_7 (Value) :sig10-0} = {MISC IO 7 (Value)

sneol-mig-0-ndex(0)}

End of optional section.

J{ read misc io 1 into app signal 1
ff read misc io 2 into app signal 2
Jf read misc io 3 into app signal 3
Jf read misc io 4 into app signal 4
Jf read misc io 5 into app signal 5
Jf read misc io & into app signal &

J/f read misc io 7 into app signal 7
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5.2 Send MISC 10 port status in CAN message.
From the Spy Networks pull-down menu select Message Editor.

input_test for_ manual.vs3 - Vehicle Spy 3 Enterprise

| File Setupy Spy Metworks DMeasurement Embedde
| ol

ﬁ|* Offfin ©® Snapshot

@ Messages

oo M@sa—gsEd:ltm) |
i | . B TxPanel

| key |Descri,c :EI'_“, Metwarks

TCR/IP

4

HiE

E Function

[T

7]

Click on the Transmit button then click on the “+” symbol to create a new HS CAN message.

| = Function Blocks @l " Application Signals @| o8 Meszages Editor | Tx Panel @l (@ Messages @|
Faie N | on tetwork [20 s -
| B1] B3 Bql

Key |Description Type | arbID|Mult |Len
o o o W W ? i ?
outl CAN Std 11 bit Mone f

Click on “Tx Message HS CAN 1” to rename it (i.e. misc_io_input_status) and set the Arb ID to a value not
being used (i.e. 101).

| " Application Signals @” oo Meszages Editor @I @ Messages [ZZ] | = Function Blocks @l E" Signal Plat @l

ﬂ oo Recaive I ililr: l 0 Database l@rﬁm E] + =
b ID | Multi |Len

Key | Description | B1| B2| B3| B4
o F TR

outl  imisc io input status CAN 5td 11 bit 101 Nune

Add seven 1-bit CAN signals to this message. Click on the down arrow next to “+8” and select “+1”. Then
click the “+1” six more times.

Signals in Message Vi

5 & 1  Add1 Bit Signal
Dl 4 & Add8 Bit Signal
4 16 Add 16 Bit Signal
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Next rename the signals to something more meaningful (i.e. can_sig_misc_io_1_input).

Signals in Message

#6v = 4§
Signals in Message Byte 1 Byte 2
Description Type BEEREEN o|7|55 4[3|=
fcan_sig_misc_jo_7_input : Digital o]
can_sig_misc_jo_&_input Digital ﬂ
can_sig_misc_jo_5_input Digital ﬂ
can_sig_misc_jo_4_input Digital ﬂ
can_sig_misc_jo_3_input Digital ﬂ
can_sig_misc_jo_2_input Digital ﬂ
\can_sig_misc_jo_1_input Digital ﬂ

Next modify the script to get the MISC IO port value and copy it into its respective CAN signal. In this
example the port is read and copied into the CAN signals then the CAN message is sent every 50 ms.

*NOTE — If you had done the optional section above and created application signals and read the MISC |10
into the application signals then you would copy the application signals to their respective can signals.
The image shown below is copying the MISC IO directly to their respective can signals. Either way works.

{can_sig_misc_jo_1_input {Value) :outi-sigs-0} = {MISC IO 1

26 Set Value (Valug) :neo0-mi0-0-ndex{0)} J{ copy miscio 1 to can signal 1
27 Set Value 353BE??HL”E:L?{EEEEE%E]”E} ioutl-sigh-0y = MISCI0 2 opy miscio 2 to can signal 2
28 Set Value g:Bgﬁl%ﬁzé%;?iiizgz;gﬂuﬂ ioutl-sig#0y = {MISC10 3 i copy misc io 3 to can signal 3
3 Set Value E‘E:E;E?%HQE?A??EQEEEE%UE} outl-sig3-0y = {MISCI0 4 oy misc o 4 to can signal 4
30 Set Value g:ﬂé‘%;&%ﬁ?ﬁiggg;gﬂue) tout1-sig2-0} = {MISCI0 5 i copy miscio 5 to can signal 5
3 Set Value %53EE??HE“E?EEQEEE%E»'”E} ioutl-sigl-0y = {MISCIO6 oy miscio 6 to can signal 6
{can_sig_misc_io_7_input {Value) :outl-sigd-0} = MISCIO 7 . . ) -
32 Set Value (Value) eol-mis-D-index(D]} /f copy miscio 7 to can signal 7
33 %) Wait For =50 ms // delay 50 ms
34 B Transmit misc io input status (out1) /f transmit status message
35 iii Jump To Step 10 J read misc io inputs again
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Program CoreMini with this script. Connect another Intrepid tool to the neoECU-12 and monitor the HS

CAN bus. You should see the status of all seven input ports.

*NOTE — If you do not connect a voltage to the pins they tend to float high (3.3V) except for I07 which is a
5V tolerant IO pin. It floats low as you cen see from the image below. All of the other pins floated high
except 103 which was connected to GND.

Count Time (absfrel) Tx %l Description ArbId/Header Len |DataBytes

Filter
=] o%ao 56.006 ms misc io input status 101 1 75

SF, can_sig_misc_io_7_input = False [0]

E“: can_sig_misc_jo_6&_input = True [1]

SF, can_sig_misc_io_5_input = True [1]

SF, can_sig_misc_io_4_input = True [1]

E“: can_sig_misc_jo_3_input = False [0]

Sf, can_sig_misc_io_2_input = True [1]

E:*: can_sig_misc_jo_1_input = True [1]
Version 1.0 — March 17, 2020 Page 37 of 61 © Intrepid Control Systems, Inc.



neoECU-12 User’s Guide

5.3 MISC 10 as output(s)

Setting the MISC |0 as outputs is the same procedure as setting the port to an input but the expression is

set to “1” instead of “0”.

1 J{ TODO: Add step
commands here

2 [|"'3' Set Value {MISC IO 1 (Is Output) :neol-mid-14ndex(d)} = 1 JIMISC IO 1 set as output
3 [|"'3' Set Value {MISC IO 2 (Is Qutput) :neal-mil-1-4ndex(d)} = 1 JIMISC IO 2 set as output
4 [|"'3' Set Value {MISC IO 3 (Is Output) :neol-mi2-14ndex(d)} = 1 JIMISC IO 3 set as output
5 [|"'3' Set Value {MISC IO 4 (Is Qutput) :neal-mi3-1-ndex(d)} = 1 JIMISC IO 4 set as output
G [|"'3' Set Value {MISC IO 5 (Is Output) :neol-mi4-14ndex(d)} = 1 JIMISC IO 5 set as output
7 [|"'3' Set Value {MISC IO 6 (Is Qutput) :neal0-mis-1-ndex(d)} = 1 JIMISC IO 6 set as output
3 [|"'3' Set Value {MISC IO 7 (Is Output) :neol-mig-14ndex(d)} = 1 JIMISC IO 7 set as output

To write to the port set the MISC |10 value property. In the example below the ports are alternated “high”
and “low”.

10 [|"'3 Set Value
11 []+0set value
12 [|"'3 Set Value
13 [|"'3' Set Value
14 [|-0set value
15 []-0set value
15 [|"'3 Set Value
17

{MISC IO 1 (Value) :neol-mid-0-ndex{0)} = 1
{MISC IO 2 (Value) :neold-mil-0-ndex(0)} =0
{MISC IO 3 (Value) :neol-mi2-0-ndex({0)} = 1
{MISC IO 4 (Value) :neold-mi3-0-4ndex(0)} =0
{MISC IO 5 (Value) :neol-mid-0-ndex(0)} = 1
{MISC IO 6 (Value) :neold-mis-0-ndex(0)} =0
{MISC IO 7 (Value) :neol-mis-0-ndex(0)} = 1

JIMISC IO 1is set high
JIMISC IO 2is set low
J{MISC IO 3is set high
JIMISC IO 4is set low
J{MISC IO Sis set high
JIMISC IO 6 is set low
J{MISC IO 7is set high
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5.4 MISC 10 as PWM outputs

There are five PWM Outputs. Please note channel 3 PWM is mirrored on channel 6 PWM.

Setting the MISC |0 as PWM outputs is like setting the MISC IO as outputs. After selecting the “Set Value”
command double-click where it shows “Click For Setup”. The Expression Builder pop-up window will
show. Click on “Physical 10” followed by “PWM Outputs” followed by the “+” symbol. Select PWM Output
1 and then double-click on “PWM Frequency”. Set the frequency in the Expression box. In this example,
the frequency is set to 100 Hz.

=¥|'ru'h|:|rln|.-:m | e E.ﬁ
| Entier Exprasssian for sinal [nee ([ ® [
Covbrs Parmad | Evshin ax bt
Wohon Ta Sl W T, | (P Freguescy (i)l creed-pold-1odex {5 )
[ |
e e —— =
& Eepression Beilder
| vy Messages Eart iyl P ey | ey oy eesncenty B p—— Cednubwar Pased
1 Database = == ; I [
ATx Messages — il = Ladllmdl
= Signal Groups i 2 wlade]lt
B L2 = | 3 1
sibs v e
wikpp Signals :; =
I Metworks ey 3 s
hitoi fiams
bird
hir2g
; bieag
- HE T
S g e :’::ﬂ o ke b < e
=Cameras tl“ﬁ T
Sillser Signats ] Aesid
| byl
PR Dty 1) I T
PR P Wit (e I:-:-:::!:{
n

Continue setting the PWM Output 2 thru 5 to 100Hz as shown below.

2 [|"'3' Set Value
3 [|"':' Set Value
4 [l"':' Set Value
5 [|"':' Set Value
3 [l"':' Set Value
7

{PWM Cutput 1 (PWM Frequency (Hz)) :neal-po0-1-ndex(0)} = 100
{PWM Cutput 2 (PWM Freguency (Hz)) :neol-po1-1-index (D)} = 100
{PWM Output 3 (PWM Frequency (Hz)) :neol-po2-1-ndex(0)} = 100
{PWM Cutput 4 (PWM Freguency (Hz)) :neol-po3-1-ndex(0)} = 100
{PWM Output 5 (PWM Frequency (Hz)) :neol-po4-1-ndex(0)} = 100

S/ PWM 1 freq set to 100 Hz
S PWM 2 freq set to 100 Hz
/I PWM 3 freg set to 100 Hz
S PWM 4 freq set to 100 Hz
/I PWM 5 freq set to 100 Hz
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Repeat the same steps for setting the Duty Cycle for all five PWM channels.

Value

PWM Freguency (Hz) _
4

PWM Pulse Width (us)
PWM Timer Source

In this example the duty cycle is 10%, 30%, 50%, 70%, and 90%, respectively for the five PWM channels.

2 Set Value {PWM COutput 1 (PWM Freguency (Hz)) :neol-pol-1-ndex(0)} = 100  //PWM 1 freg ==t to 100 Hz

3 Set Value {PWM Output 2 (PWM Frequency (Hz)) :neol-po1-14ndex(0)} = 100 //PWM 2 freq set to 100 Hz

4 Set Value {PWM COutput 3 (PWM Freguency (Hz)) :neal-po2-1-ndex(0)} = 100 //PWM 3 freg =et to 100 Hz

5 Set Value {PWM Output 4 (PWM Frequency (Hz)) :neol-po3-1-ndex(0)} = 100 //PWM 4 freq set to 100 Hz

[ Set Value {PWM COutput 5 (PWM Freguency (Hz)) :neal-pod-1-ndex(0)} = 100 //PWM 5 freg set to 100 Hz

7

3 Set Value WM Cutput 1 (PWM Duty (%)) :nea0-pol-2-index(0)} = 10 JIPWM 1 duty cyde set to 10%
9 Set Value {PWM Output 2 (PWM Duty (3%)) mneol-pol-2-ndex(0)} = 30 S PWM 2 duty cyde set to 30%
10 Set Value WM Cutput 3 (PWM Duty (%)) :neal-po2-2-index(0)} = 50 S PWM 3 duty cyde set to 50%
11 Set Value {PWM Output 4 (PWM Duty (3%)) mneol-po3-2-ndex(0)} = 70 S PWM 4 duty cyde set to 70%
12 Set Value {PWM Cutput 5 (PWM Duty (%)) :neal-po4-2-index(0)} = 90 S PWM 5 duty cyde set to 90%
13

Below is a screenshot of the five PWM channels. Each measured 10%, 30%, 50%, 70%, 90% duty cycles,
respectively.

Note: The PWM output is 3.3V signal driven by a series 10K resistor. Please buffer accordingly to drive
higher current loads.
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5.5 MISC 10 as Analog Inputs

There are four 0-5V Analog inputs. These are connected to 12-bit A/D Converters so the maximum value
read from the A/D Converter is 4095 counts.

The next section is optional (just like it was for the MISC IO as inputs).

Add variables (Application Signals) to your script. From the Scripting and Automation pull-down menu
select Application Signals. Add 4 variables and rename them appropriately. Note the Signal Type is set to
“Analog” and the Max Value is set to “4095”.

‘e Application Signals @lﬂ'-n Meszages Editor |E|| E Meszages |El| = Function Blocks IE“

£+ =4 v = H .
Description
S app_sig_ain_1
app_sig_ain_1 (sig0) :
app_sig_ain_2 (sigl) Signal Type [,ﬂmalog vl Format -
app_sig_ain_3 (sig2) Units Min  0.0000000 Max 4095.0000000
app_sig_ain_4 (sig3)
app_sig_misc_io_1 (sig4) [C| The Application Signal is an array 8

app_sig_misc_io_2 (sig3) Value Type
app_sig_misc_io_3 (sigo)
app_sig_misc_io_4 (sig7) @ This value is used as a general purpose variable
app_sig_misc_io_5 (sig8)
(

/| Initial Val
app_sig_misc_io_6& (sig?) tal Value o

Now read the analog inputs into the variables.

{fapp_sig_ain_1 (Value) :sigd-0} = {Analog Input 1 (Values)

2 Set Value neo0-ai0-0-index{0)} ff read ain 1into app signal 1
3 Set Value {2555_5;?1—3:;5‘2{:%?? ) :sig1-0} = {Analog Input 2 (Value) /fread ain 2 into app signal 2
4 Set Value {25551?2—3253‘2{:?&?? ) :sig2-0} = {Analog Input 3 (Value) /fread ain 3 into app signal 3
5 Set Value {2555—5;?5—?3::53&{:?[;?}.3} 15ig3-0} = {Analog Input 4 (Value) /f read ain 4 into app signal 4

End of optional section.
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5.6 Send Analog input values in CAN message
From the Spy Networks pull-down menu select Message Editor.

input_test for_ manual.vs3 - Vehicle Spy 3 Enterprise

prcmy

| File Setupy Spy Metworks DMeasurement Embedde
El T!nﬂ:iﬂ i3 Sﬂﬂpshﬂf |[N!}r
— ) @' Messages
= Fiynction : mn‘w
oo M@sa—gsEdltm) |
+ -| . B TxPanel = |
|Kkey |Descrip Tl Networks
TCP/IP ¥

Click on the Transmit button then click on the “+” symbol to create a new HS CAN message.

= Function Blocks @l " Application Signals @| o8 Meszages Editor | Tx Panel @l (@ Messages @|

Edi T | ontetvorc TN + -
| B1] B3 Bql

Key |Description Type | arbID|Mult |Len
o o o W W ? i ?
outl CAN Std 11 bit Mone f

Click on “Tx Message HS CAN 3” to rename it (i.e. ain_status) and set the Arb ID to a value not being used
(i.e. 103).

|“" pplication Signals |52 || == Messages Editor [E3| @ Messages [22 || = Function Blocks [£2 |

oo Receive B Transmit C] Database mrﬁm E] F =

Key |Description . |Type | Arb ID|Mult |Len - | B1| B2| B3| B4
v 7 7 v v Y Y ¥ Y

outl  misc io input status CAN 5td 11 bit 101 None

out2  miscio output gig CAN 5td 11 bit 102

outd (ain status CAN 5td 11 bit 103 None
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Add four 16-bit CAN signals to this message. Click on the down arrow next to “+8” and select “+16”. Then
click the “+1” three more times.

Signals in Message

+o) -[#]e] ,

g 9 1 AddlElt Signal
D dp 8 Add8 Bit Signal

gp 16 Add 16 Bit Signal

Next rename the signals to something more meaningful (i.e. can_sig_ain_1).

Sigrals in Message
8- - & & Equmton (Raw vakelN, 1,3 [ fepan, | ClumeEdt

g i Matage: Bl L Byt iyt & Byle &
Chasanphion lmlllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

B i
sl _an_] BEBEDOREORERDRNNN
s a3 CERRRERRNEREEAAAT

oAk mnd
Or re-size the 16-bit signal values to 12-bit values by dragging the edge of the blue box inwards.

i

Bl

Sipnalls im Message
#il- - & & Equstion  {Rem ¥akee) 10,1,4, 12 | e En, | [-IureEdt
Gigrald it Megsage Evia 1 Hyta 2 Byt 3 Byta & Byta § Byl 6 Byl T
Dserition Tipe: HEEI GREE | L BB [ BRI llllllllllll
(ngpgan: W
£2n_Big =02 dralng ]] 6] a2 e 4l al afabafal
cen_sp_an_3 dreing BERERRERERRE
can_si_sin_4 srkog EBERBEBBAAND

Next modify the script to get the analog in value and copy it into its respective CAN signal. In this example
the port is read and directly copied into the CAN signals then the CAN message is sent every 10 ms.

{can_sig_ain_1 (Value) :outd-sigd-0} = {Analog Input 1

. ) )
2 |] Set Value (Valug) :neo0-ai0-0-ndex(0)} J/{ copy ain 1 to can signal 1
{ran_sig_ain_2 (Value) :out0-sig1-0} = {Analog Input 2 ) )
-0 S
3 |] Set Value (Value) meab-zi1-0-index{0)} /f copy ain 2 to can signal 2
{ran_sig_ain_3 (Value) :out0-sig2-0% = {Analog Input 3 ) )
Bl — — —
4 |] Set Value (Value) meod-ai2-0-index{o)} /f copy ain 3 to can signal 3
{ran_sig_ain_4 (Value) :outD-sig3-0% = {Analog Input 4 ) )
- — — —
5 |] Set Value (Value) meod-ai3-0-index{o)} /f copy ain 4 to can signal 4
& B Transmit ain_status (outd)
7 &%) Wait For = 10 ms
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Optionally, if you used a variable and read the analog input port into a variable then you would assign the
variable to the appropriate CAN signal as shown below.

{ran_sig_ain_1 (Value) :outD-sig0-0% = {app_sig_ain_1 (Value)

7 Set Value +5ig0 -0} /I copy app sig 1 to can signal 1
a Set Value :{Sci.;qﬁ?_aln_l (Value) :outD-sig1-0% = fapp_sia_ain_2 (Value) 1] copy app sig 2 to can signal 2
9 Set Value :E;i';gjgl}?‘amj (Value) :0utD-sig2-0}- = {app_sig_ain_3 (Value) /I copy app sig 3 to can signal 3
10 Set Value E{;@:ﬁ'}?‘amj (Value) :out0-sig3-0% = {app_sig_ain_4 (Value) J copy app sig 4 to can signal 4
11 & Transmit ain_status (outd)

12 &+ Wait For = 10 ms

Program CoreMini with this script. Connect another Intrepid tool to the neoECU-12 and monitor the HS
CAN bus. You should see the status of all four analog input ports as shown in the example below.

Count Time (absfrel) Tx |Er %l Description ArbId/Header Len |DataBytes Metwork
Filter
[ o%a 77128 11.992ms analog_in_status 101 3 067A066B03D309 10 HS CAM
E':: analog_in_1_level = 1658 [57A]
_5'_}: analog_in_2_level = 1643 [668]
&5, analog_in_3_level = 2259 [3D3]
-“EH*: analog_in_4_level = 2320 [910]

The circuit that was used in the example was four LEDs connected to each AIN port. A yellow LED was
connected to AIN 1, a red LED connected to AIN 2, a green LED connected to AIN 3, and a blue LED
connected to AIN 4. From the signal plot you can see the forward voltage drop on the yellow and red LED
are about the same and the forward voltage drop on the green and blue are about the same. To calculate
the forward voltage drop of the LED take the measured counts, divide by 4096 (for 12-bit A/D) then
multiply by 5 (for 5V maximum voltage).
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LED calculation

yvellow [1658 /4096 *5= 2.02V
red 1642 /4096 *5= 2.00 V
green 2259 /4096 *5= 276 V
blue 2320 /4096 *5= 2.83V

Test circuit used:

I L s oY) =5 S
B g - Ha meoECU-12
==l p=r=l] =] 2o
18 arm 1
LLlath 2
22l atH 3
=2 nIN 4

L o L &

L J:: :.!|:'.'.; --‘-_h:'." Tl :I.
Fll|' trtwy  wpy Arrerdy Blewawrend | e B Teoky by
- P — ST 1 i, Dka

won Maassgiad i U|B T P Uliﬁ.ﬂuu&.l. =~ T ey LR (]
¥ __ = N i T Tt e fme - 7 T
Sarew | | sspdn || EFSwd | [ Toemh | weesed (3] ot Teestn | fuse | Wl Eea | [ Fma |(F] Frtiatillmsin s G
5 x Lomi Fing il e & |8 | e gpei v Darmglr | Megmpy
¥ ] L b ] RS WD P I F- 8 LI Y L S - s | i i) P T SRR T
o | R ke 3 el - EEWEN
Coaders 1 B miig 3 vl - CENEE - -
e I Lot =R « T
L il B maion = d ol - EINE
Oadem b i }
| Tt R BI[F e = 0 W % F o || o[ Gemde, | P, .
e wlETD
_L.’_mmfti - e ) =i ek Rark. Lomorm 5
= i — - Al LG - L Calmcied
I'_|_|] [h 4 BfE] CHinl & GlEE e ien e e g e - F
=i B BE - o
O A e e Ny o O P e s
1
=04 e 0w wm
- - L3 [ -
1
3 T ; THA .! ex E 1 -
2 o " = 4
g H £ B
31 = I o r woa- F owom Y
-] | 'E
] E
2 Ll i -
3= ] 0 [
I IMS Tl OTRG OMmA THME DG a0 DO ims SR MG MO Bga MID MAD M MRS MTS  jma
i =_li 1 Tk s | = T Y
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5.7 Controlling the Tri-Color LEDs

The neoECU-12 has default behavior for the first two tri-color LEDs. The 1%t LED is for HS CAN 1 and the
2" LED is for HS CAN 2.

Interpretation of RGB LED Colors

These are “RGB” LEDs because they contain separate red, green and blue elements. For
networks, each indicates a different aspect of the device’s overall status:

e Green: Device is transmitting messages on this channel.

e Blue: Device is receiving messages on this channel.

e Red: Device is detecting errors on this channel.

It is possible for more than one LED component to be lit, producing the following results:
e Green+Blue (Cyan): Device is transmitting and receiving on this channel.

e Green+Red (Yellow): Device is transmitting and detecting errors on this channel.

* Blue+Red (Magenta): Device is receiving and detecting errors on this channel.

» Green+Blue+Red (White): Device is transmitting, receiving and detecting errors on this
channel.

LED3 blinks magenta when a function block script is running.

In bootloader mode, all five LEDs blink red in succession.
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To override the default behavior, use the command “Set Value” and set “LED x (Auto) = 0” as shown
below. To restore to default set “LED x (Auto) = 1”. To set the color of the LED set the red/green/blue
property of the LED to 255 as shown below. 255 is the maximum intensity. A value of 50 would be a very
low intensity. You can also mix the red/green/blue property to create additional colors.

Sript [Start | Notes
[ -I-Aﬂ:er”-l- Beﬁzre] —| & E| rJ|| No Errors
Step |Description Value Comrment
1 Jf TODO: Add step
commands here
2 |]"'3' Set Value {LED 1 (Auto) :nealHd0-3-ndex(D)} =0 Jf user control of LED 1
3 |]"':' Set Value {LED 2 (Auto) :neo0-d1-3Hndex(0)} =0 J/{ user control of LED 2
4 |]"'3' Set Value {LED 3 (Auto) :nealHd2-34ndex(D)} =0 J/f user control of LED 3
5 |]"':' Set Value {LED 4 (Auto) :neo0Hd3-3Hndex(0)} =0 J/{ user control of LED 4
& |]"'3' Set Value {LED 5 (Auto) :nealHd4-34ndex(D)} =0 J/f user control of LED 5
7
8 |]"'3' Set Value {LED 1 (Green) :neol4d0-5-ndex(0)} = 255 /f set LED 1 to green
9 |]"':' Set Value {LED 2 (Green) :neo04d1-5-ndex(0)} = 255 /{ set LED 2 to green
10 |]"'3' Set Value {LED 3 (Green) :neoldd2-54ndex(0)} = 255 /=2t LED 3 to green
11 |]"':' Set Value {LED 4 (Green) :neo04d3-5-ndex(0)} = 255 /{ set LED 4 to green
12 |]"'3' Set Value {LED 5 (Green) :neoldd4-5-ndex(0)} = 255 /f set LED 5 to green
13

The proper way to set the LED color is to assign values to the red/green/blue property. This example
shows how to set LED 1 to green color.

8 |]"':' Set Value {LED 1 {(Red) :neol4d0-4-index(0)} =0 Jf setLED 1 to green
g |]"'3' Set Value {LED 1 {Green) :neol4d0-5-ndex(0)} = 255 /f set LED 1 to green
10 |]"':' Set Value {LED 1 (Blue) :neold0-6-index(0)} =0 Jf setLED 1 to green

This example shows how to set LED 1 to yellow color.

8 |]"'3' Set Value {LED 1 {Red) :neol4d0-4-index(0)} = 255 /i setLED 1 to yellow
g |]"'3' Set Value {LED 1 {Green) :neol4d0-5-ndex(0)} = 255 Jfset LED 1 to yellow
10 |]"'3' Set Value {LED 1 (Blue) :neol4d0-6-ndex(0)} =0 Jf set LED 1 to yellow
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This example shows how to set LED 1 to purple color.

8 Set Value {LED 1 {Red) :neol4d0-4-index(0)} = 255 /f set LED 1 to purple
g Set Value {LED 1 {Green) :neol4d0-54ndex(0)} =0 /fset LED 1 to purple
10 Set Value {LED 1 (Blug) :neo0d0-6-index(0)} = 255 /f set LED 1 to purple

This example shows how to set LED 1 to cyan color.

8 Set Value {LED 1 (Red) ;neol-d0-4-Hndex(0)} =0 Jf set LED 1 to cyan
g Set Value {LED 1 (Green) :neoldd0-5-ndex(0)} = 255 /f set LED 1 to cyan
10 Set Value {LED 1 (Blue) :neol4d0-6-ndex(0)} = 255 Jf set LED 1 to cyan

This example shows how to set LED 1 to white color. (note even though the LED is white for the most part
you can see the red filament of the LED turn on)

8 Set Value {LED 1 {Red) :neo0d0-4-ndex(0)} = 255 /f set LED 1 to white
9 Set Value {LED 1 (Green) :neo04d0-5-ndex(0)} = 255 Jf set LED 1 to white
10 Set Value {LED 1 (Blue) :neol4d0-6-ndex(0)} = 255 /f set LED 1 to white

This example shows how to set LED 1 to orange color. Note the intensity changes from 255 to 100 on the
green property.

8 Set Value {LED 1 {Red) ;:neo0d0-4-ndex(0)} = 255 /f set LED 1 to orange
g Set Value {LED 1 {Green) :neol4d0-5-ndex(0)} = 100 /fset LED 1 to orange
10 Set Value {LED 1 (Blue) :neod4d0-6-ndex(0)} =0 /f et LED 1 to orange

Recommendation: Since LED 1 thru LED 3 are predefined start with using LED 4 and LED 5 for user control.
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5.8 LIN example

Below is a simple LIN Master schedule table. Each message is transmitted with 20 ms delay between
messages.

[ # after |[# Before] = | & B @[ v> |[}5) WoErrors
| Step |Descri|:|ﬁur1 |'I.|'alue | Comment
1 JI TODO: Add step
commands here
2 E Transmit LIM Master msgl {out?) J{ transmit LIN Master msgl
3 :\3 Wait Far =20 ms /f delay 20 ms
4 B Transmit LIM Master msg2 {outsd) J{ transmit LIN Master msg2
5 :\3 Wait Far =20 ms /f delay 20 ms
& B Transmit LIM Master msg3 {outd) J{ transmit LIN Master msg3
7 :\3 Wait Far =20 ms /f delay 20 ms
g

In this example, three LIN Transmit messages were created. “LIN Master msgl” is a message that contains
data that will be sent to the LIN slaves. The signals were pre-defined as “01” thru “08” but can be
modified in the script. The signals in “LIN Master msgl” were named “Datal” thru “Data8” as shown
below. Note the Type is “Master”. For LIN messages that will contain data from the slaves the Type needs
to be set to “Header Only”.

B Furclon Blocks (71" dgubeatonSignas 5| = Mevsages Ecor EED| B TwPorel (5| 'F  Wesanes (501] 75 Nalnnks (52
nn Facene 7l Daabaze mul -:] * = S G|
(key | Deadipton rype D/ ChedtSum Len Bl B2 B3 B9 B5 H6 A7 E8
F | T T W T W E T R R AT Y AR

cul7 LI Masher meg Mester 01 Echanced ol 0 03 04 05 06 O0F 08
o3 LI Waeler magd Heacder Only 02 Enhanced

s L Masder megd Hemcler Jrly 13 Erhanced

Signaly in Message

il - 4 & Emition - Faw vahet 1,55 [ focpan | Dlueetdt

Sigpals in Mezange Byt 1 pin 3 Bk Biia 4 Hybn s Byim & Byt 7 Byl
Cencripbon Tipe m-l“ﬂ--l--l..l..lﬂ.l--l-ﬂl-----
Dirial ]

Duia2 el [ +[of [ et}

Datad srabig EBEREERD

Catad Arakag <[] of Jafefull

Cats kel EBBOREAD

Cats sy BEEBRERE

Darta? g EBERERAN
i ek BEREEEND
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If we program this example into the neoECU-12 and then use another Intrepid device to monitor the LIN
Bus these are the messages on the LIN Bus. Note there is an error for LIN message “LIN 02” and “LIN 03”.
This is because the monitoring or slave device has not sent back any data to the LIN Master (neoECU-12).

Coint tree (aomfrel] | Tah (Tesior | 2] Desopbon Arbid fHester  Datelyies Cham  (Thmeme | Swliteles | Metwok
= | _____ o { { | | | {
El oo 1174 B9 s L1H Paster mrag A1 fat 1) S 2 03 05 05 BT 08 WEN)  Ous ok LI

'.’_"_ Clabai = L [i]
B Doz - 204
B [Oakad - 1[
BE Dk - 4[4
o O = 5[5
BT Dlataf - & [§]
B, Detar - 7
Bt Dak=g = & [A]
oy 50,971 s @ UIH 00 Mo Slws Doty 33 (1w03) DO (Erar)  Ouf L
""F"' 153 61058 i o LN 003 e Saue Dot 42 Mxdd) DoEnry Odus LA

Next have the monitoring or slave device add data to “LIN Master msg2” and “LIN Master msg3”. Note
the data can be any length from 1 to 8 bytes. It is now up to the LIN Master to process the data bytes sent
back from the LIN Slave.

Coinl teme (abepel]  |Tah (Tasifr | 2] Desopion Artoid fHeser | Datelyles Chism  |[Trmeme  [Subtehs | Meteok
= |._____L il | { | | | | {
El mo 16 &0.970 e L1H Peagiir rrag 1 A1 ety &1 02 730405 DS 0708 WER) Oug ik Ln

BT Ciatal -t
B [Oakaz = 214
S Ded = 20
S5 Dacxrd = 4[4
B Datas - &g
A5, Detat = & [
S Data? - [
B Ot = B [H
[El | 21 Modme LIH Marier rag 02 [x43) A BE OO D0 AC{E-hY  Dub Ch&um LN
o megE_Metal Lo [as]
nE megd Daimd = 87 [pH]
B magZ Detad - @4 oo
B meg2 Do - IH oo
(S R LM LIN Master megd 03 (el ecrr miEnhl - Qus MO Penty LT
RE meg3 [skal - 738 [FE]
B weg3 fsked = 155 [FFl

To see the LIN columns in the message view select LIN from the Columns button at the bottom of the
messages view.
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To test the LIN Master is receiving the LIN Slave data a simple script was written to control LED 4 and LED
5 based on receipt of the LIN Slave data. If the “msg2_Datal” = 170 then LED 4 is blue otherwise it is red.
If the “mg3_Datal” = 238 the LED 5 is blue otherwise it is red.

saiet |start [ votes
| # after |[ 4 Before | —|c'r;'jﬂ|ﬂ|| No Errors
Step | Description | Value | Comment
1 JI TODO: Add step
commands here
2 |]"'3' Set Value {LED 4 {(Auta) :nealHd3-34ndex(D)} =0 [/ user control of LED 4
3 |]"'3' Set Value {LED 5 {(Auto) :neolHd4-3-4ndex{D)} =0 ff user control of LED 5
4 Ei If {msg2_Datal (Value) :inl-sig0-0} = 170 ffis msg2_Datal = 1707
5 |]"'3' Set Value {LED 4 {(Red) :neol4d3-4-Hndex(0)} =0 /f yes, set LED 4 to blue
[ |]"'3' Set Value {LED 4 (Green) :neol4d3-54ndex(0)} =0 /I ves, set LED 4 to blue
7 |]"'3' Set Value {LED 4 (Blue) :neol4d3-6-ndex(0)} = 255 /f yes, set LED 4 to blue
8 E Else
9 |]"'3' Set Value {LED 4 {Red) :neo04d3-4-ndex(0)} = 255 /f no, set LED 4 to red
10 |]"'3' Set Value {LED 4 (Green) :neol4d3-54ndex(0)} =0 /i no, set LED 4 to red
11 |]"'3' Set Value {LED 4 (Blue) :neol4d3-6-ndex(0)} =0 /f no, set LED 4 to red
12 [REndrf
13 E‘ If {msg3_Datal (Value) :in2-sig0-0} = 238 /fis msg3_Datal = 2387
14 |]"'3' Set Value {LED 5 (Red) :nealdd4-4-ndex(0)} = 0 /I yes, set LED 5 to blue
15 |]"'3' Set Value {LED 5 {Green) :neold4-5-ndex(0)} =0 /f yes, set LED 5 to blue
16 |]"'3' Set Value {LED 5 (Blue) :neoldd4-6-ndex(0)} = 255 /I yes, set LED 5 to blue
17 E Else
18 |]"'3' Set Value {LED 5 (Red) :nealdd4-4-ndex(0)} = 255 /i no, set LED 5 to red
19 |]"'3' Set Value {LED 5 {Green) :neold4-5-ndex(0)} =0 ffno, set LED 5 to red
20 |]"'3' Set Value {LED 5 (Blue) :neoldd4-64ndex(0)} =0 /i no, set LED 5 to red
21 [REndIf
22 :‘3 Wait For = 100 ms /f delay 100 ms
23 iﬁ Jump To Step 4 [ chedk data gain
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Also note for this example the “LIN Master msg2” and “LIN Master msg3” were copied from the Transmit
table and added to the Receive table. Then “msg2_Datal” thru “msg2_Data4” signals and “msg3_Datal”
thru “msg3_Data2” signals were added to their respective messages. The signals needed to be defined so
they could be processed in the script.

Receive table — “LIN Master msg2” and signals

: B B Ianani ) Databozz mu | * = | & B

ey | Dencrpton [Fype [0 CheckSum |Len Bl B2/ B3 B4 B5 665 B7 E8
| r | T T W T Ed U Nd s O
inl IWMeglermpod . jHeader Only 12 Enhanced

in? . LN Masder e |Hemder Orly 013 Erhanced

Signals i Mescsge

¥ - % Equion [Raw vehi £, LB [ o gt | - iLweEdR

Sigradi it Misaaga | Bptm i fryim 2 By 3 it 4 Byt 5 Bk [aya7  BymE
Deacyigytion Typa m“l““lllllllllllllllll'li:-::-'JL:-r-e-:i:::lli-'lst:l:-1:1'1:-i|r:':a-
T kg

mag2: [iata A EBBREEDD

reag 3 Distad Ansiag BEBREANE

ey o (1 TLLA

: B B Ianan ) Cataboze mm | * =| & GBS

[Hey | Dencrpton [Fype D CheckBum |Len B1 B2 B3 B4 B5 B65 A7 8
| K | i i i T TR R R AT Y AR Y
inl IrdMaplermend - [Header Jnly 02 Erhanced

in2 (L7 Minmer rred | Heacer Oy 03 Erhanced

Signals in Message

g 5|~ jﬂﬂ Equation {Raw value}]o,1,0,8 £ Edit.. [ClLive Edit

Signals in Message | Byte 1 Byte 2 Byte 3 |Byt= 4 |Byte 5 |Byte & |Byte 7 |Byte &
Desarpton WS N I REEREERR |/ (=[] 5 [3/2[1]a] | ] 4[3[2[s[a || s 3 2] ]a] ] 2 A3[a[[a] 3] 32

msg3 Datal

msg3_Data2 Analog EBEBBERE
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5.9 CAN to CAN-FD Gateway example

In this example, HS CAN 1 will be configured for standard CAN 2.0B. HS CAN 2 will be configured for HS
CAN 2. The baud rate will be set to 500 Kbps and 2000 Kbps, respectively.

Create 3 HS CAN 1 Receive messages and their respective signals as shown below.

‘=- : B Transmi

:‘]"‘ -y me =
Bil B2 83 B4 65 0BG 67 B8
YT NTE T TEY Y

T

i HECANL -RxMessage 1
In3 HECAN | - Foe Miacsage 2
m HECANT - Bz Mpsmage

i-:-’.I'-ISh:I 11 bit
| ar S 11 bt

CANSI LiLbit

Stk i Mesiag e
#il - # 8
Sgrats In Neszage

Ifnl'.ﬂ_.. '| [FluveEdt

=1 Ayte T byie ] Oyie 3 fryle &

Erpastian {Fes Walue) 00, LO,8
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+9|| -|#] 4]

Signals in Message |

Equation {Raw Value}ld,1,0,8

| feEs | [uvesdt
Byte 1 Byte 2 Byte 3 lByte =

Description
canl_msg3_datal
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Byte [Byte |Byte |Byte
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Create 3 HS CAN 2 Transmit messages and their respective signals as shown below. Hint: go to the HS CAN
1 Receive table and copy the 3 messages. Then go to the HS CAN 2 Transmit table and paste the
messages. Paste into the Description column. This will copy over the signals as well! Change the Type to
“CAN FD Std 11 bit” for all 3 messages.

| B Furclun ook [ Anplcabon s | 0 Messaces bk (B B TPl 51 | M 5[ Naluoka |55 |

=0 Facene i) Databose mj =| * = | % Ga @ |

kep | Deaiston [Fype ADID M |Len 1 B2 B3 B9 85 Ha B Fd
r | T T i T T ? T ? T T ?' T

oLl HECAN1 - Rx Message | |cAR D 5t 11 kit A0 f 0 z- o= == |

outld HSCANL - Rx Messade 2 |CAR P SH 11 L | it
PALS . HECANT - Bx Message 3 L AN i A2 Mgne

Signals in Message
& El-_ - & ....l Bt {Faw vae} ), 10,8 ﬁEI._' L B

ficrais i Mezzazgs Bytm 1 Brim £ Eyvim

Cmncripton III“IIIIIIIIIIIIII“IIIIIIIII'IIIIIIIIIIIIIIIIIIIIIIIII
ot gl et |

fogpasnc

eanl_magl, Haiad I

Gl gl dass _

G miglL_datsd REEDDEOD

Gnl gl diEs EBEBODEAD

Gni_migl_datss 1] <fslaluled

£n1_sgl cais? EBEEERAN

mni_msgl_daisd

FERRRRIL

Sagnalks i Messane
gi|r = & & Erpstion R Ve 11, 10,8 [ et | Cluenrct

Segrals in MEssEge | Byl Bpie + Briz5 EyE 6 Eyie 7 Bvieg

Cescrgton Tipe 'mllmmlnlnlllmmr alafa[alalalalalsls = afvlo 7 o afalal el e alan
g 1]t ala il

ran_esg_riatad draag 1] e]: el alifil

cond_resgl claiad Aralag

Signals in Message

g 8 - jﬂﬂ Equation {Raw Value}|0,1,0,8 o Edit. [Tl Live Edit

Signals in Message Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte & Byte 7 Byte 8
Description Type 7| EREERE ?| EREERE ?|ﬁ| [4[3[2]+]o ?|ﬁ| [4[3[2]2]a ?|ﬁ| [4[3[2]2]a ?| ECEERD
[can1 msg3 data1  [RET

canl_msg3_datal Analog HEEREERE
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Next, create a script to copy the signals from the Receive messages into the Transmit messages.

1 J{TODO: Add step
commands here

2 E‘ If {HSCAM1 - Rx Message 1 (Present) :in0-0}

3 Set Value {HSCAM1 - Rx Message 1 (Present) :in0-0% =0

4 Set Value {canl_msgl_datal (Value) :outi13-sig3-0} = {canl_msgl_datal (Value) :ind-sig3-0}
5 Set Value {canl_msgl_data? (Value) :outl13-sig4-0} = {cani_msagl_dataz (Value) :in0-sig4-0}
3 Set Value {canl_msgl_data3 (Value) :outl3-sig5-0} = {canl_msgl_data3 (Value) :in0-sig5-0}
7 Set Value {canl_msgl_data4 (Value) :outl13-sigh-0} = {canl_msgl_data4 (Value) :in0-sigh-0}
3 Set Value {canl_msgl_datas (Value) :outl13-sig7-0} = {canl_msgl_datas (Value) :ind-sig7-0}
9 Set Value {canl_msgl_datas (Value) :outl13-sigd-0} = {cani_msagl_datad (Value) :in0-sig8-0}
10 Set Value {canl_msgl_data? (Value) :outl13-sigd-0} = {canl_msgl_data? (Value) :ind-sig3-0}
11 Set Value {canl_msgl_datagd (Value) :outl13-sig10-0} = {canl_msgl_datad (Value) :ind-sig10-0%}
12 B Transmit HSCAM1 - Rx Message 1 {out13)

13 [RendIf

14 E‘ If {HSCAM1 - Rx Message 2 (Present) :in3-0}

15 Set Value {HSCAM1 - Rx Message 2 (Present) :in3-0F =0

15 Set Value {canl_msg2_datal (Value) :outld-sigd-0} = {canl_msg2_datal (Value) :in3-sigd-0}
17 Set Value {canl_msg?_data? (Value) :outi14-sigl-0} = {cani_msa?_dataz (Value) :in3-sig1-0}
18 Set Value {canl_msg2_data3 (Value) :outld-sig2-0} = {canl_msg2_data3 (Value) :in3-sig2-0}
19 Set Value {canl_msg?_data4 (Value) :outi14-sig3-0} = {cani_msa?_data4 (Value) :in3-sig3-0}
20 B Transmit HSCAM1 - Rx Message 2 (out14)
21 [REndIf
22 E‘ If {HSCAM1 - Rx Message 3 (Present) :in4-0}
23 Set Value {HSCAM1 - Rx Message 3 (Present) :ind-0} =0
24 Set Value {canl_msg3_datal (Value) :outi5-sigld-0} = {canl_msg3_datal (Value) :ind-sigd-0}
25 Set Value {canl_msg3_data? (Value) :out15-sigl-0} = {canl_msa3_dataz (Value) :ind-sig1-0}
26 B Transmit HSCAM1 - Rx Message 3 (out15)
27 [REndIf
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The following screenshot shows the comments for each script line item ...

:in0-sig3-0}
tin0-sig4-0}
:in0-sig5-0}
tin0-sige-0}
:in0-sig7-0}
tin0-sigs-0}
:in0-sig9-0}
) sin0-sig 10-0}

:in3-sigl-0}
lin3-sig1-0}
:in3-sig2-0}
1in3-sig3-0}

:ind-sigl-0}
tind-sig1-0}

//is HSCAN1 - Rx Message 1 present?

/I ves, dear present flag

/f copy byte 1 from HSCAMN1 rx message to HSCAMNZ tw message
/f copy byte 2 from HSCAM1 rx message to HSCANZ t message
/f copy byte 3 from HSCAN1 rx message to HSCANZ tw message
/f copy byte 4 from HSCAM1 rx message to HSCANZ tw message
/f copy byte 5 from HSCAMN1 rx message to HSCAMNZ tw message
/f copy byte & from HSCAM1 rx message to HSCANZ t message
/f copy byte 7 from HSCAMN1 rx message to HSCANZ tw message
/f copy byte 8 from HSCAM1 rx message to HSCANZ b message
J{ transmit HSCAMZ2 message 1

//is HSCAN1 - Rx Message 2 present?

/I ves, dear present flag

/f copy byte 1 from HSCAMN1 rx message to HSCAMNZ tw message
/f copy byte 2 from HSCAM1 rx message to HSCANZ t message
/f copy byte 3 from HSCAN1 rx message to HSCANZ tw message
/f copy byte 4 from HSCAM1 rx message to HACAMZ tw message
J{ transmit HSCAM2 message 2

//is HSCAN1 - Rx Message 3 present?

/I ves, dear present flag

/f copy byte 1 from HSCAMN1 rx message to HSCAMNZ tw message
/f copy byte 2 from HSCAM1 rx message to HSCANZ t message
J{ transmit HSCAM 2 message 3

When the script is complete program it into the neoECU-12.
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When creating the script make sure the Tx Message is selected followed by HS CAN2 followed by the 15t
data byte in message 1. Next, make sure the Rx Messages is selected followed by HS CAN followed by the
1%t data byte in message 1 then click “Add to Expression” button. Repeat for all signals in all 3 messages.

Enter Expression

Enter Expression for signal

Value To Set {cani_msgl_datal (Value) :out13-sig3-0%

Expression | |

F Expression Builder \
) |
=-Rx Messages Sort BY: | Networks \ || Piksetvalue |[AddToExpression |

‘3 Database Find \

Tx Messages :

/| E-Signal Groups : |;|
F'DAQ L
‘@Jobs e 1 (out13) [300]

« App Signals 7, canl msgl datal
EIT-H'EtWﬂI'kS .-\R canl_msgl_data?
aomn - W :d_": Enl_ITISQl_dEES

E Enter Expression

Enter Expression for signal

Value To Set {cani_msal_datal (Value) :in0-sig3-0}
Expression {canl_msgl_datal (Value) :in0-sig3-0}

F+ Expression Builder

Sort BY: | Networks ~| [ Pick Set value

i3 Database -
ETx Messages

| E-Signal Groups
= DAQ oo HSCAN1 - Rx Message 1#70) [300]

' Add To Expression I

Clear

’@Jubs i -mg,canl msgl datal
“App Signals ho, canl_msgl_data2
== Netwaorks A, canl_msgl_data3
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Now use another Intrepid tool that is CAN/CAN-FD capable to generate CAN traffic on HS CAN 1. Transmit
3 CAN messages with ArbID 300, 301, and 302. The 1% message should contain 8 data bytes, the 2
message should contain 4 data bytes, and the 3" message should contain 2 data bytes.

R - Memages |55 Matawbs 35| B TuFam 52 1| B Funcho Blocks | 5

(e T M%JM BT = o — H*-limea]|

Ky DeaTipton Aty [ P |LErm Bl BZ B3 B4/ B3| HA, BF E8
K | i i % T W RE TR RE AT T AR T

o2 HECANL - Tx Mesasge 1 IETE R 200 Mone oL o 03 04 05 D06 07 o8|

o3 HECANT - T Memaage 2 CAMSH] L1 bit 311 - Maone kA BE CC DD

ard  HECANT - Tx Mepsage 3 GAM Sitd 11 bat A2 Mogne &E FF

In the Tx Panel set the rate to be 100 ms and periodic. This is a test only. The ECU will have it’s own rates
for each message or you can duplicate the rates here.

| &% Edk Tranamt Weasages | ;i; Cisabie &1 Tx Protacal: Al -

Descigbon Tx[AutoTx  |Ratefs) |Ab D len | Bil H2] BI B4 85 B 87| B8|Mebwork [Cokr
¢ i 7 H B ODEE 2 HEEH B R

HECANT -TxMessage | iPeriockc 0.I00000 300 0l 02 03 4 05 06 07 OB HSCAN

HSCANT - Tx Mezsage 2 | Preriodic LAGCO0D 3 AA HE CC DO HE AN

HSCAM] - Tx Message 3 WPeriodc 000000 202 EE FF HE CAM

Next transmit these messages and monitor both HS CAN 1 and HS CAN 2. Each time the message was
received on HS CAN 1 it was forwarded to HS CAN 2. In this case, the same ArbID and all of the data bytes
were forwarded as is and not changed or scaled. Note the FDF bit (CAN-FD) bit is set and the BRS bit (Bit
Rate Switch) is set. If you were to put a scope on the HS CAN 2 line you would see the data bytes are
transmitted at the higher bit rate. To see the CAN-FD columns in the message view select CAN FD from
the Columns button at the bottom of the messages view.

_CMI_ Tram (ko o] _'I:-: _En _E:] Dwmcrbon ArbldHaucher _lrn _Ih-l:l&rh-l _thwrl: _H-I:l:h _I:I. F[F_ El_
e N |

a3 14 IE'E?GI!-IE- HECANT §30 L] A Q102 0 0900 06 0T o HE Lol BogL 1

ot i 14 A ERO=E HECANT £301 1 4 AAEHCC DD HE CAND 4 L 1

e i A ¥I2 355 e HECARD 3303 = t EFF HECaMT 2 4L 1 p
! 144 Falrd-fo R ] HECAM 1 - T Mosssoge 1 ki) i 21020040 0a0ras HE LM ]

= 1 L4931 e D HECAN L - T Mesicnge & i + A& EHCC DD HE Cai 4

B H N293L nsll HELAN] - T Meggge 2 ol I EFF HE LM 1

Check out our new Gateway Builder in Vehicle Spy Enterprise version. Drag and Drop GUI makes it super
easy to build a custom Gateway! It generates the scripts for you.
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6.0 Support Contact Information

6.1 ICS United States Headquarters and West Coast office

Intrepid Control Systems, Inc.
31601 Research Park Drive
Madison Heights, MI 48071

Phone: (800) 859-6265 or (586) 731-7950
Fax: (586) 731-2274
Email: Email ICS

Intrepid Control Systems, Inc.
1925 Winchester Blvd, Ste 200
Campbell, CA 95008 USA

Phone: 1-800-859-6265 or (586) 731-7950
Fax: 586-731-2274
Email: Email Sales

6.3 ICS International Offices

European Union

Haid-und-Neu-StraRe 7
76131 Karlsruhe

Germany

Phone: +49 721 1803083-0
Fax: +49 721 1803083 -9
Email: Email Sales

United Kingdom

Serviced Office Suite 1.03
MIRA Technology Park
Technology Centre NWQ5
Watling Street

Nuneaton

Warwickshire

Cvi00TU

Phone: +44 24 7718 0296
Email: Email Sales
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China (Beijing)

https://www.intrepidcs.net.cn

Room 214, No.45 Chengfu Road,
Zhongguancun Zhizao Street
Block C, Haidian District,

Beijing P.R.China 100083

Phone: +86 176 8014 3205
Email: Email Sales

China (Shanghai)

https://www.intrepidcs.net.cn

Room 902, Building 16
No. 1000 Jinhai Road
City of Elite

Pudong, Shanghai
P.R.China 201206
Phone: 021-61637366
Fax: 021-61637366 * 600
Email: Email Sales

China (Shenzhen)

https://www.intrepidcs.net.cn

Room 22-YZ, Block A,

Che Kung Temple Fortune Plaza
No.5 Xianglin Road

Shenzhen, 518040 CHINA
Phone: +86 0755 82723212
Email: Email Sales

India

Office 306, B Building, Third Floor,
GO Square,

Wakad,

Pune, MH, 411057 India

Phone:

Sales: +91 77 5599 00 70

Tech Support: 491 77 55 99 00 64
All Others: +91 77 5599 00 74
Email: Email Sales
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South Korea

http://www.intrepidcs.co.kr/

#1310, Keurancheu Techno B/D,
388, Dunchon-daero, Jungwon-gu,
Seongnam-si, Gyeonggi-do, 13403,
South Korea

Phone/%3}: +82 31 698 3460

Fax/ZH A: +82 31 698 3461
Email: Sales

Japan

http://www.intrepidcs.jp

164-0003

Shinryou Building 3F

Higashinakano 1-59-6

Nakano-Ku: Tokyo

BEEE S +81 03-5937-1523

77 % RX:+8103-5937-2524

BE / —RBRUEERBWEHHE: icsiapan@intrepidcs.com
Bl 7R— b icsiapansupport@intrepidcs.com

Australia

67A Hardiman St

Kensington, VIC 3031

Australia

Phone: 03 9466 4948

(International callers: +61 3 9466 4948)
Email: Julian Merritt
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