neoECU-12

User’s Guide

Version 1.0 — February 19, 2020




neoECU-12 User’s Guide

TABLE OF CONTENTS

1 Introduction and Overview
1.1 Introduction
1.2 Package Contents
1.3 Operational Overview
1.4 Block Diagram
1.5 Summary of Key Features
1.6 Hardware and Software Requirements
2 A Tour of neoECU-12 Hardware
2.1 Case and Overall Design
2.2 Front side of case
2.3 Back side of case
3 Hardware and Software Setup
3.1 Vehicle Spy and Driver Installation and Setup
3.2 Hardware Connections
3.3 Termination
3.4 Vehicle Network and Power Connections
3.5 PCConnection
4 Device Configuration
4.1 Starting and Using neoVI Explorer
4.2 Update Firmware
4.3 Hardware Setup
4.4  CAN Setup
4.5 LIN Setup
4.6 MISCIO Setup
4.7 Program CoreMini
5 Function Block Scripts
5.1 Setting MISC IO as inputs
5.2 Send MISC IO status in CAN message
5.3 Setting MISC IO as outputs
5.4 Setting the MISC IO as PWM outputs
5.5 Setting the Analog Inputs
5.6 Send Analog Input value in CAN message
5.7 Controlling the Tri-Color LEDs
5.8 LIN example
5.9 CAN to CAN-FD Gateway example
6 Support Contact Information
6.1 ICS United States Headquarters
6.2 ICS International Offices

Version 1.0 — February 19, 2020 Page 2 of 61 © Intrepid Control Systems, Inc.



neoECU-12 User’s Guide

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:

% neoECU 12 Firmware

Before loading a script into the negECIT 12, be sure the
correct firmware 13 loaded into the device for vour
version of Vehicle Spy 3. New negECT 12 units ship
with the latest version of firmware found in the newest
version of Vehicle Spy 3.

The firmware can be checked in the CoreMini consocle
(see picture below). If the two circled version numbers
do not match, clicking the Flash Firmware button will
load the correct firmware into the device.

Dorwmicad o Devioe
o] QU] | meoECL [CRN) | msain iRt
Select 100/ 93 0ommUnecate wih NeoECU | valunCANA-2 V2066 | o - Ped for recfCLs

05 ok i g v L e e R

R T

If vou have anv questions, please contact Intrepid Control

Svstems. The User s Guide can be download here:
hitps-/cdn.intrepidcs.net/guides/nececul 2/'nececul? ug.pdf
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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

VBatt

HS CAN 1

SW CAN 2 :‘\
LSFTCAN 2 o

HS CAN 2

SW CAN 1 :‘\
LSFTCAN 1 »
3.3V MISC DIO

6

PWM OUT (5) \
5V MISC DIO
5V Analog In

LIN
Hard Start

Reset

[

P
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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. 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
o Software-configurable CAN termination
o Software enable/disable, baud rate and other parameters
e 1LIN/K-Line channel
o 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 backside of the case.

DB 25 Pin Out

SW CAN 1

HS CAN 1 H
LSFTCAN2H
SW CAN 2

HARD START

LSFTCAN1H

HS CAN 1L
LSFTCANZ L

LSFTCAN 1L

HS CAN 2 H

MISC 10 1

HSCAN 2 L

MISC 10 2
MISCIO7 MISC 10 4
LIN 1 MISC 10 5
- MISCIO 6
AIN 1 AIN 3

AN 2 AlN 4

- RESET
GND VBATT

MISC 10 3

||~ W k=

—
=]

—
—y

s
]

(%]

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.

serles/neoVI [o]\

Version 1.0 — February 19, 2020 Page 9 of 61 © Intrepid Control Systems, Inc.



neoECU-12 User’s Guide

Termination. Please note the neoUCU-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.

CAN-H

/

T GND
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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 neoECU-
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

3

v
.

e

[ED R 5

i

L

&
L

[ 3 -
LEDSS LED4 LED3 LED2 LEDA ¢
P P g D [t
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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.

H8 Configure Hardware...

Yehicle Network Interface
ValueCAN4-2 V20892

Tutorials
? Tutorial 1 : Basics of Vehicle Spy
? Tutorial 2 : Transmitting Messages
? Tutorial 3 : Decoding Signal Data
More 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.
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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 of the peripherals on the neoECU-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 Disconnect Serial No: NfA
License: N/A
Read Settings Write Settings Firmware Versions

Load Defjult Settings

System Settings
Available Firmware

@ neoECL12 [HEDD40] App Yersion 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

Serial No: NEDD40
License:
’ 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)
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In this example you can see HS CAN 1, HS CAN 2, and LIN is enabled.

neoVI Explorer

File

Connect [ Dizconnect

’ Read Settings l [ Write Settings

Network Enables
Check the networks to enable...

’ Load Default Settings

Sypztem Sethings
Available Firmware
--YE neoECU12 [NEDD40) App Versj
General Settings
Product Details
-I- Selectable Metwo
+~ HS CANI1
3E LSFT CANZ
3G Sw CAN2
-I- Selectable Metw
+~ HS CAN2
3& LSFT CAN1
3E Sw CAN1
-+ LIN
+= LIN1

[¥] HS CAN
[[] MS CAN

/HS CANZ

[[] HS CAN3
[[]HS cANg
[[] HS CANS
[[] LSFT CAN
[[] sw CAN
[[] sw cANZ
[111850 vPW

[ cGI

L [V] LIN1

[[] LINZ
[ LIN3
[ LINg

Enable On Boot | | Send Bus -

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.

e= neoVl Explorer

File

Connect ’ Dizconnect

[ Read Settings ] ’ Write Settings

[ Load Default Settings

System Settings
Available Firmware
B f% neoECU12Z [NEDD40) App Yersion 1.55
General Settings
Product Details
-I- Selectable Networks 1
+~ HS5 CAN1
& LSFT CANZ
3E SW CAN2
-I- Selectable Hetworks 2
+~ HS5 CAN2
+= L5FT CAM1
3E 5w CAN1
- LIM
+= LIN1

Metwork Enables
Check the networks to enable...

HS CAN
[ MS CAN
HS CAN2
[C] HS CAN3
[[] HS CAN4
7] HS CANS
[ ] sw CAN
[C] SW CANZ
131850 VPW
[ ce1

LIN1

[ LINZ

[ LING

[ LING

Enable On Boot [ | Send Bus
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Now click on LSFT CANL1. You will see that it is actually disabled.

neoV Explorer

File

Connect ’ Disconnect l AL ]

Disabled in Selectable Networks

[ Read Settings ] ’ Write Settings ] Baud Rate Specify by Baud
125000 -

[ Load Default Settings
63 16

System Settings 16 7
Available Firmware
= @ necECUT2 [MEDD32) App Yersion 1.55 - Fn
General Seltings Bit Rate Calculator ]
Product Details
-I- Selectable Metworks 1 Mode [Normal vl
+ H5 CAN1
3¢ LSFT CAN2
$& SW CAN2
-I- Selectable Metworks 2
+ HS CANZ f___.—-
o
3¢& SW CAN1
—I- LIN
+" LIMN1

0 (Clock is 80 MHz)

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.

-
neoV1 Explorer

File
Choose a mode for the selectable networks:
’ Read Settings l [ Write Settings ]

’ Load Default Settings ]

System Settings
Available Firmware
--fZ neoECU12 (NE0040) App Version 1.5
General Settings
Product Details

+ HS CAN1
$C LSFT CANZ
& 5W CANZ2
— Selectable Metworks 2
+° HS CAN2
+° LSFT CAN1
¢ SW CAN1
—- LIN
+" LIN1
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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.

neoVl Explorer =REC X
File
R HS CAN1 CAN FD
Connect [ Disconnect ]
Enabled Enabled IS0
[ Read Settings l ’ White Settings Baud Rate Specify by Baud Baud Rate
. Cooooon) -
[ Load Default Settings
63 i6 15 4
Syztem Settings 16 1 4 1
Available Firmware i
0 (Clock is 80 MHz) 0 0

] ﬁ necECU12 [NEOD4D]) App Yersi
General Settings
Product Details

I Selectable Networ
¥
& LSFT CAN2
3C SW CAN2
-I- Selectable Metworks 2
+ H5 CAN2
+" LSFT CAM1
3G SW CAN1
- LIN
" LIN1
- MISC 10 rienE CU1 2 [MEQD40) &pp Yersion 1.55 settings have been read,
Initial Values
Advanced Analog Settings
1S015765-2
[ Text API
Network Enables

Bit Rate Calculator ]

Mode [Normal vl

Search For Devices

|| Release revision: 3.8.115
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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.

neoVl Explorer =RRE X
File
Connect [ Disconnect ] L i .
Ena
[ Read Settings l ’ White Settings Baud Rate
-
[ Load Default Settings ]
Mode

Syztem Settings

Available Firmware Normal Mode - LIN Master node requires
= ¥& neoECU12 [NEODAD) App Yersion 1.55 Master Resistor On Master Resistor On box to
General Settings [] Advanced Options be checked

Product Details
- Selectable Hetworks 1
+ H5 CAMN1
& LSFT CAN2
3C SW CAN2
—I- Selectable Networks
+ H5 CAN2

- MISC
Initial Values
Advanced Analog Settings
1S015765-2
[ Text API
Network Enables

recE CLTZ [MEODAD) App Wergion 1.55 zettings have been read.

Search For Devices

|| Release revision: 3.8.115
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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.

-

neoV Explorer

Available Firmware

= @ neoECU12 [NEDDAD) App Yersion 1.55
General 5ettings MISC 6 Digital Output (Initially Off)

MISC 5 Digital Qutput (Initially Off)

| Product Details MISC 7 Digital Output (Initially OFf)
-I- Selectable Metworks 1

+~ HS CAM1
3¢ LSFT CANZ
3¢ Sw CAN2
-I- Selectable Networks 2
+ HS CAN2
¥ LSFT CAN1
3¢ Sw CAN1
= LIN
7 LIN1
- MISC 10

Advanced Analog Settings
15015765-2

[ Text API

Network Enables

[ Search For Devices

File
Connect ’ Dizconnect ] intaliGetur
N B N MISC 1 | Digital Output (Initially Off
[ Read Settings l ’ Wiite Settings ] MISC 2 Digital Output (Initially OFf)
Digital Output (Initially On)
[ Load Default Settings ] misc 3 \ Digital Input
System Settings MISC 4 Digital Output (Initially Off) -

reoE CLU12 [MEOD40) App Wersion 1.55 settings have been read.

||
Ll Release revision: 3.9.1.15
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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.

r B
CoreMini Executable Generator ﬁ

| Build | 5D Card Partition | Advanced Settings | User Files | Security Settings |

Reserved memory for 11939 Transport Protocol @ | 1024 w | Bytes

Optimization Level : [Dn - Use Flash T]

Read Data Step : Max Values Per File Line @ |6 (Default) -

allow device to sleep when USE is connected : [

Mum Records Persistent Logging :

wevecure(280_<]

Compile CorgMini
Compiled with Warnings at UTC 2019/09/05 12:18:17:25000. Compile ] [ L3 Copy to Clipboard

Wireless neoV

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

Download to Device

neaVI (USE) | neoECU (CAM) |Rs232/UART
Select tool to communicate with neoECU [ualuecmq-z V20892 v] [HS CAN v] [ Poll for neoECUs ]

...... [F2] necECU12 (NEOD40) App Version 1,55 Configure Device [ S Hardware Setup ]

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

[ 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.

Vehicle Spy 3 Enterpri
File Setup Spy Metworks Measurement Embedded Tools| Scripting and Automation |JRun  Toeols Help

+| offiine Platform:(None) u:& Function Blocks (@ Deskiop 1

C Code Interface
DatalLogger

LDgDn Name "2 Application Signals

Current Platform

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

File Setup Spy Metworks Measurement Emb

Dl’filg/ Platﬁ::rrn:[

:— Fusidn Block s

t -l BRo|re @&
J2 Script ) |Type

[y Capture o A
55 | Playback
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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
+-|dB2R(- (2D FSEH A

Type StartType  |Running
F F o
{ Stopped e Function

@ i\ B status

Key | Description

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 Expression for signal

Value To Set
Expression

(@ e e ————_— ==

[ reo J[ ok ][ cancel |
|:| Custom Format |:| Evaluate as text

Units Max

Discrete Values

f+ Expression Builder

“<Rx Messages Sort By: Pick Set Value Add To Expression
3 Database Find Clear
ETx Messages =
Qi Ain VNET .
[-signal Groups 5% anmlog Inputs
|: DAQ A7 Analog Outputs
‘@Jobs [%8 Encoders
“~App Signals [% General neoVT Wardware =
‘:Networks AR LEDs
8, LIN States << = ."Application Signals
*=Nodes bit0o( Name
“sMisc B NeoVI FIRE Misc bit1(
=Function Blo 3 NeoVT FIRE2 Misc bit2( B
- bit3( Add
= Physical I0 bit4(
] I-D'gger b!tS( Hide auto-generated items
mCameras bt
: bit7(
[User Signals byteo( Result
byte1(
byte2(
byte3(
one(
and i
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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.

i ™
[&) Enter Expression E@g

Enter Expression for signal [ Hep [ ok ][ cancal |

|:| Custom Format |:| Evaluate as text

Value To Set {MISC IO 1 (Is Output) :neo0-mid-1-ndex(0)}

Expression | 0| - - .
- Discrete Values
f+ Expression Builder
“<Rx Messages SortBy: Pick Set Value ] [ Add To Expression ] [ Add Operator _] Calculator Panel
| 3 Database Find / -] e
ETx Messages = i (o)
F-Signal Grou (8 ain weT = > i
9 ps BEre gl 1z [a)Cs e
F'DAQ ® 57 andog Quus <>
‘@Jobs [8] Encoders <=
I .,;.App Signals § f;;eral neoVI Hardware :: =
s
=Networks B8
:3:‘" od 8s, LIN States <_< =, =Application Signals
es ] 8 Misc IO bit0( Name
‘wMisc {8 Mscol b) bit1(
=Function Blocks £3, MISC 102 :::::E L —
P fa MISCIO 3 i
lil = Physical I0 10 4 bit4(
il I-D'gger ;:. wTee 1M S ::itSE Hide auto-generated items
ite
~Cameras bit7(
[EUser Signals Value byte0( Result:
{ Is Output byte1(
Pullup Enable)‘\® ::VtEZE
yte3
one(
and i

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

srpt [start [ totes WisCioresmput |
| % after |[# Before] = | & Bz @ | v> [[§5) MoErrors

||Step |Descri|:lﬁon |'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

Version 1.0 — February 19, 2020

Page 30 of 61

© Intrepid Control Systems, Inc.



neoECU-12 User’s Guide

The next section is optional.

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

f= Vehicle Spy 3 Enterprise
File Setup Spy Metworks MWeasurement Embedded Tools | Scripting and Automation | Run Tools  Help

m ~ | Offline Platfcrﬂ’I:’{NDne} .E Function Blocks [E Desktop 1
= Function Blocks “w Bpplication Signals @| : C CodeInterface

+ = | J{;E|“|f.|®|@|ﬁn|q; Text API Terminal

w Application Signals
Key |Description Type | start Type—Trurmng o @ 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.

Vehicle Spy 3 Enterpri

File Setup SpyNetworks Measurement Embes
(x| ~ offline Platform:E
|= Funcion Blocks (52| % Application Signals [E3]|
e+ -t

Filter |
| ™

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 10 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|-)
¥ v Signal Type |,
. 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”.

Description

var_misc_io_1_input

/

Signal Type [Digi.tal

v] Format True/False -

_ ext
@ This va

purpose variable

[ Initial Value

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...

2+ -3 BRR

Filter

| 4

=

var_misc_io_1_input (sig0)

var_misc_io_2_input (sigl)

var_misc_io_3_input (sig2)

var_misc_io_4_input (sig3)
var_misc_io_5_input (sig4)

var_misc_io_6_input (sigd)

var_misc_io_7_input (sigs)

= Function Blocks f” % Application Signals @l“‘\-ﬂ Mezzages Editor [ 2 |.§_, Tx Panel [E3 |@ Messages [ £2 |:E'-“.. M ebwar

Description

var_misc_io_1_input

Signal T',rpe[[}igital v] Format True/False -

[ The Application Signal is an array a8
Value Type

@ This value is used as a general purpose variable

—t e e
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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
“var_misc_io_1_input”.

-
Enter Expression

)

Enter Expression for signal

Expression

Clear

Value To Set {var_misc_io_1_input (Valuz) :sigd-0}%

[ Hep [

ok || cancel |

DCushom Format |:|Eva|uabe as text

Format |True=1/False=

- Discrete Values

0

Max (1

I

F- Expression Builder

=<RX Messages
& Database

ETx Messages
F-Signal Groups
F'DAQ
‘@Jobs

-=Networks
-=Nodes

' Misc

| =Function Blc

g Physical I0

f Logger
=:Cameras
[PUser Signals

Sort By:

Find

o war_analog_in_1
o war_analog_in_2
o var_analog_in_3

e

var_analog_in_4

% war_misc_io_1_input
" war_misc_io_2_input
“ o war_misc_io_3_input
" war_misc_io_4_input
" war_misc_io_5_input
" war_misc_io_6_input
" war_misc_io_7_input

Pick Set Value | [ Add To Expression | || | Add Operator ]

/ -] ddEy
- )
< Le)ls]le])
> EEy
N | e Jid)
==
<< =" Application Signals
bito( Name
bit1(
bit2( h
bit3( Add
bita(
bit5( Hide auto-generated items
bit6(
bit7(
byte0( Reault:
bytel(
byte2(
byte3(
one(
and 4

Calculator Panel

JEE0
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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”.

e ™
Enter Expression [_lﬂl-ﬁ_iij
Enter Expression for signal [ Help ] [ OK, ] [ Cancel ]
|:|Custom Format |:|Eva|uahe as text
Value To Set {var_misc_io_1_input (Value) :sigd-0}% True—1/Falez 0
Expression  {MISC IO 1 (Value) :neol-mid-0-ndex(0)} - 1
— Discrete Values
F- Expression Builder
=<Rx Messages Sort By: Pick et value |(| AddTo Expression J || [ Add Operator | e
9 Database Find 4 / . =)
ETx Messages S = i (=) .
- Ain VNET
Il > +
F Slgnal GI’DUPS 7% Analog Inputs |E| E]E]
F'DAQ = =12
" DAQ 9 % Ao Ot S
‘@Jo ["8| Encoders <= -
“App Signals ["8 General neaVI Hardyfare == E [I][:]n
o+
*:Networks o LEDs >>
?—'ﬁ"ﬂd g8, LIM States <_< *.-Application Signals
es H . Misc IO bito( MName
““'Misc 5 ¥ bit1(
| =Function Blocks 82, MISCIO 2 ::::;{ L o
= 8a L
Wl iz Physical IO B8 :i:g ig i e bita(
| B Logger 8. ot c S ::!t5{ [¥] Hide auto-generated items
ite
i DCamer.:is Properties bit7(
I [ User Signals e e byteo( S—
i Is Output bytel(
i Pullup Enable :yteZE
yte3
one(
and o

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

19 [|-0set value
20 [|"'3' Set Value
21 [0 set value
22 [|"'3' Set Value
23 [|"'3' Set Value
24  [[+0Set Value
25 [0 set Value

fvar_misc_io_1_input (Value) :sigd-0% = {MISC IO 1 (Value)

sneo0-mid-0-ndex (0]}

fvar_misc_jo_2_input (Value) :sig1-0} = {MISC IO 2 (Value)

sneol-mi 1-0-ndex{0)}

fvar_misc_jo_3_input (Value) :sig2-0} = {MISC IO 3 (Value)

sneal-mi2-0-ndex (0]}

{fvar_misc_jo_4_input (Value) :sig3-0} = {MISC IO 4 (Value)

sneol-mi3-0-ndex(0)}

{var_misc_jo_5_input (Value) :sig4-0} = {MISC 10 5 (Value)

sneol-mid-0-ndex(0)}

{var_misc_io_&_input (Value) :sig5-0} = {MISC 10 & (Value)

sneol-mi5-0-ndex(0)}

{var_misc_io_7_input (Value) :sig5-0% = {MISC 10 7 (Value)

sneol-mig-0-ndex(0)}

End of optional section.

f{ read the MISC IO 1 pin
ff read the MISC IO 2 pin
ff read the MISC IO 3 pin
ff read the MISC IO 4 pin
f{ read the MISC IO 5 pin
f{ read the MISC 10 6 pin

// read the MISC IO 7 pin
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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 Enterprize

File Setup{ Spy Metworks DMEasurement Embedde
m ~ | Offlin ©® Snapshot (Nor
p— - @' Messages =
= Fynction - .
oo Messages Editor ) | —
+ -| b B TxPanel = |
| key |Descri|: :EI'_“, Metwarks
TCP/IP s

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 @|

B 50 DTN | o heovorc X0 . -
| B1] B3| B4

Key | Description Type | Arb ID | Multi |Len
f o o W o ? o ? K
Tx Message HS CAM 1 CAM 5td 11 bit Mone

Click on “Tx Message HS CAN 1” to rename it (i.e. misc_io_status) and set the Arb ID to a value not being
used (i.e. 100).

= Function Blocks @l % Application Signals @” =+ Messages Editar @l B TxPanel @l (@ Messages @|

o0 Receive B Transmit ] Database m EI = |

Key |Description Arb ID | Multi |Leps | B1| B2 B3| B4
o i e F ST T TS
outl  misc_io_status CAM 5td 11 bit 100 None i

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

g % 1 Addl Bit Signal
D gp & Add8 Bit Signal
dr 16  Add 16 Bit Signal
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Next rename the signals to something more meaningful (i.e. misc_io_1_status).

Signals in Message

1~ = 4 &

Signals in Message

Description

misc_io_7_status
misc_io_6_status
misc_io_5_status
misc_io_4_status
misc_io_3_status
misc_io_2 status

Type

Digital
Digital
Digital
Digital
Digital
Digital

¢ Digital

Byte 1

] BEEEEEERL

Next modify the script to get the MISC 10 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.

27 Set Value
28 Set Value
29 set Value
30 Set Value
31 Set Value
32 Set Value
33 Set Value

34 £% Wait For

35 IEJTransmit
S~

36 [Inl Jump To

{misc_io_1_status (Value) :outl-sig7-0} = {MISC IO 1

(Value) :neod-mid-0-ndex(0)}

{misc_io_2_status (Value) :outl-sige-0}F = {MISC IO 2

(Value) sneol-mil-0-ndex(0)}

{misc_io_3_status (Value) :outl-sigs-0} = {MISC IO 3

(Value) :neold-miZ-0-ndex(0)}

{misc_jo_4_status (Value) :outl-sig4-0} = {MISC IO 4

(Value) :neol-mi3-0-ndex(0)}

{misc_io_5_status (Value) :outl-sig3-0} = {MISC IO 5

(Value) :neol-mid-0-ndex(0)}

{misc_jo_6_status (value) routl-sig2-0} = {MISC IO &

(Value) :neol-mis-0-ndex(0)}

{misc_io_7_status (Value) :outl-sigl-0} = {MISCIQ 7

(Value) :neod-mig-0-ndex(0)}

= 0 ms

misc_io_status {outl)

Step 19

/f get MISC IO 1 state and copy to CAN signal
/f get MISC 10 2 state and copy to CAN signal
/f get MISC 10 3 state and copy to CAN signal
/f get MISC 10 4 state and copy to CAN signal
J{ get MISC IO 5 state and copy to CAN signal
Jf get MISC IO & state and copy to CAN signal

Jf get MISC I 7 state and copy to CAN signal

/f delay 50 ms
J/{ transmit CAM message
/f repeat loop
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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.

Count Time (abs/rel) Tx |Er %i, Description Arbld/Header Len | DataBytes Metwork
Filter
[ o%vo 15.998 ms misc_io_status 100 1 6E HS CAM
A%, misc_io_7_status = False [0]
E::v risc_jo_6_status = True [1]
E:“: misc_jo_5_status = True [1]
E:ﬁ: misc_jo_4_status = False [0]
A5, misc_io_3_status = True [1]
A%, misc_io_2_status = True [1]
O+ misc_jo_1_status = True [1]
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5.3 MISC 10 as output(s)

Setting the MISC |10 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.

Enter Expression o] B [

Enter Expression for signal [ vep |[ ok |[ concal |

|:| Custom Format |:| Evaluate as text
Value To Set {PWM Output 1 (PWM Frequency (Hz)) :neo0-po0-14index{0)}

Expression | 100| L
- Discrete Values
f+ Expression Builder
“<Rx Messages SortBy: Pick Set Value ] [ Add To Expression ] [ Add Operator ] Calculator Panel
e ™ / -
E - £ PWM Inputs ~ -
[-signal Groups 5 B b Ot >
F'DAQ FL} N
‘@Jobs A3 PWM Output 2 <=
“~App Signals 71 PWIM Output 3 == E
T PWM Qutput 4 ==
T=Networks Ll
-=Nodes l:"j PUIM Output 5 I <.< “ s Application Signals
£t PwM Cutput 6 bit0( Name
“«Misc B PWM Output 7 | bit1(
=Function Blg £} PwM Output 8 g:g{ 4 —
7 Relays A
i Physical I0 g Relre 0 1 bita(
] Lﬂgger S g':z{ Hide auto-generated items
i
Dcamer_as I Properties i
[EUser Signals : s
PYWM Duty (%)
PWM Pulse Width (us)
PWM Timer Source

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

2 [|"'3' Set Value {PWM Cutput 1 (PWM Frequency (Hz)) :neal-pol-1-ndex(0)} = 100  //PWM 1 freq ==t to 100 Hz
3 [|"':' Set Value {PWM COutput 2 (PWM Freguency (Hz)) :neol-po1-1-ndex(0)} = 100  //PWM 2 freg ==t to 100 Hz
4 [l"':' Set Value {PWM Output 3 (PWM Frequency (Hz)) mneol-po2-1-ndex(0)} = 100 //PWM 3 freq set to 100 Hz
5 [|"':' Set Value {PWM COutput 4 (PWM Freguency (Hz)) :neol-po3-1-ndex(0)} = 100  //PWM 4 freg ==t to 100 Hz
3 [l"':' Set Value {PWM Output 5 (PWM Frequency (Hz)) mneol-pod-1-ndex(0)} = 100 //PWM 5 freq set to 100 Hz
7
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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.

= 1 ms P 100 Hz W 10 ms—

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.

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”.

Description

var_analog_in_1

Signal Type |Analog - | Format -
Units Min 0.0000000 Max 4055.0000000
The Application Signal is an array 8
Value Type

@ This value is used as a general purpose variable

J| Initial Value ]

Now read the analog inputs into the variables.

7 st Value :{::;Eﬂiglaﬂg#lggi[%wﬁlue} 15ig7-0% = {Analog Input 1 (Value) /] read the AIN 1 pin
2 cat Value ;[::;Eﬂi.zilnﬂgﬁggi[%ﬁﬁlue} :=ig8-0} = {Analog Input 2 (Value) Jf read the AIN 2 pin
4 Set Value ;{::;Eﬂi.zg?ngﬁggi[%ﬁ}a}lue} 1sig8-0} = {Analog Input 3 (Value) /[ read the AIN 3 pin
e cet Value ;{:Ea;aﬂigluﬂg#gﬂ[%ﬁﬁlue} 13ig10-0} = {Analog Input 4 (Value) J read the AIN 4 pin

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

input_test_for_manual.vs3 - Vehicle Spy 3 Enterprize

File Setup{ Spy Metworks DMEasurement Embedde
m ~ | Offlin ©® Snapshot (Nor
p— - @' Messages =
= Fynction - .
oo Messages Editor ) | —
+ -| b B TxPanel = |
| key |Descri|: :EI'_“, Metwarks
TCP/IP s

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 | B TxPanel @l (@ Messages @|
Faie B | on tetwork (20 . -
| B1] B3 Bql

Key |Description Type | Arb ID | Multi |Len
f o o W o ? o ?
outl CAN 5td 11 bit None f

Click on “Tx Message HS CAN 2” to rename it (i.e. analog_in_status) and set the Arb ID to a value not
being used (i.e. 101).

= Function Blocks @l Application Signals @| e Mesrages Editor @l T Panel @l (@ Messages @|

o T S W | o T D+ -]

Key |Description Arb ID| Multi |Len | B1 B2| B3| B4
e / v v v 7 v T Y 7

outl  misc_io_status / CAM 5td 11 bit 100 Ey
i i one

out2  analog_in_status CANM Std 11 bit 101
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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. analog_in_1_level).

Signals in Message

gk 16 |- jﬂﬂ Equation {Raw Valuz}|o,1,0,16 m [ClLive Edit

Signals in Message
Description
analogin 1 level R - || |c|s|s|=[z]7[s]=

anzlog_in_2_level Analog !E!EHEHEHEEIEEIH
analog_in_3_level Analog EEEEERBEEEEREERE
analog_in_4 level Analog EEBEEREBEBEREEEE

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

Signals in Message

g 5 - j ﬂ ﬂ Equation {Raw Value}|0,1,4,12 [CLive Edit
Signals in Message | |Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte & Byte 7 Byte 8
DesiIJtion - Tmle [7[s]s[s I_I_I—I—I—I—I—I_I_I—I—I—IEIHI—I—I—I—I—I_I_I—I—I—I—I—IEIHI—I—I_I_I—I—I—I—I—I_I_I—IEIHI_I_I—I—I—I—I—I_I_I—I—I—
analog_in_1_lewv angleg 000 EEEEEHEE
analog_in_2_level Analog HHE!HEEIE!!H
analog_in_3_level Analog HEEHHEEEE!H
analog_in_4 level Analog HHEHHEEEEE

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.

3 [|"':' cet Value «Fsgz!)u_gﬁ;rja}r;éeeuﬁ[lngﬁ;alue} wout2-sig3-0} = {Analog Input 1 (Valug) J{ copy AIN 1into CAN signal
3 [J0set value Fsgzé]o_gai_irja_zﬁheeuﬁ[lngﬁialue} rout2-sig4-0} = {Analog Input 2 (Value) J{ copy AIN 2 into CAN signal
4 I]"':' Set Value fsgzé]o_gai_zlrjaﬁée:iln%alue} rout2-sig5-0} = {Analog Input 3 (Value) /] copy AIN 3 into CAN signal
5 [-osetvane  foneoaindleve (fale) outzsigh 0} = {Analog Input 4 (Value) ; copy AN 4into CaN signal
& Transmit analog_in_status (out?) /[ fransmit CAM message
i‘:'] Wait For = 10ms [/ delay 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.

10

11
12

Set Value
Set Value
Set Value

Set Value

E Transmit

&%) Wait For

{analog_in_1_level (Value) :out2-sig3-0} = {var_analog_in_1 (Valug)
vsig7-0%

{analog_in_2_level (Value) :out2-sig4-0} = {var_analog_in_2 (Valug)
rsigB-0}

{analog_in_3_level (Value) :out2-sig5-0} = {var_analog_in_3 (Value)

1sig9-0%

{analog_in_4_level (Value) :out2-sigh-0} = {var_analog_in_4 (Value)
1sig10-0%

analog_in_status (out2)

= 10ms

J/f copy AIM 1 var into CAN signal
J/{ copy AIM 2 var into CAN signal
J/f copy AIM 3 var into CAN signal

J{ copy AIM 4 var into CAN signal

/{ transmit CAM message

[/ delay 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 (abs/rel) Tx |Er %l Description Arbld/Header Len | DataBytes Metwork
Filter
[ %o Tr128 11.992 ms analog_in_status 101 8 06 7AO066BOED309 10 HS CAM
_5'_}: analog_in_1_level = 1653 [67A]
S5, analog_in_2_level = 1643 [56E]
_E'_:ﬁ: analog_in_3_level = 2259 [8D3]
B 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:

+3v

R1
220

+3v

R2
22e

+3v

R3
22e

+3v

R4
22e

18 [AIN 1

11

AIN 2

22 | aIN 3

231 aIN 4

<.
R

<
G

<
B

[T=] New Spy Setup - Vehicle Spy

ceprie

neoECU-12

File Setup SpyMNetworks Measurement Embedded Tools Scripting and Automation  Run Tools  Help
@ ~ monicor only. 53 Platform: (None) %) (]| @ oeskeop * pata
|“‘W Messages Editor [E2 | B T:Panel (3 | I:Bf. Metworks ﬁl @ Messages @‘
[ ™ Filter ] [ ava Add ] [ & Scroll ] [ T petails ] [¥] Expand E] &T Time Abs| [ X Erase ] Fmd:[Arbld,fHeader v] -
@ e |count | Time (@bsfre)  [Tx [Er |4 Description [rbtdHeader  [Len [Datasytes | metwork |mode | changecnt | Timestamp
o e T | | | | ——
= B e EER 11.984ms analog_in_status 101 PR 7= 464 08 F3 09 0A HS CAN 20587 2019/09/06 12:22:20:070911  *
Custom 1
Hstam 5 nalog_in_1_level - EEEGEE v
A
Custom 2 T[] | 3% analog in 2 level - [EEED . .
Custom 3 B4 analog_in_3 level - +
Custom 4 ,'{‘,{ analog_in_4_level = PE)CEENDY| ¥
.
Custom 5 | v
Custom & i = | w w w3 @ | 2 Columns [(default) v| sewp.. | ReviewsBuffer... '
E- Signal Plot ===
IP\nt Signals E] B lana\ogfinflﬁleva\ v][ Select Signals... ] [ Logging... ]
Not Logging - Lines Collected: 0
o [+ & alef D] @ B|E[E] i [aexy -] [aoqin tieve 7] xasson© o .
2500 5 2500 5 2500 1 2500 7
e T TR T R S AR R T e e SRR A
2000 o 2000 o 2000 + 2000 +
r r r r
K} K} ] T b <3 =
H > = =
!I 1500 ﬂl 1500 EI 1500 ﬂl 1500
HI N| l\’ll v| *
£ £ £ £
o o @ o
o 10004 o 10007 o 1000- o 1000 *
® © © T
c £ c c
a8 T L] &
500 500 o 500 o 500
0 0 0- 0- T T T T T T T T T T T T T T T T T T T T
225.0 230.0 2310 232.0 2330 2340 235.0 236.0 237.0 233.0 235.0 240.0 2410 242.0 243.0 2440 245.0 246.0 247.0 243.0
i ¢ (adit) o (=dit) o (edit) o (adit) o (2dit) ¢ (adit) + (edit) No Bus Errors

-

CQI
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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”.

| = Function Blocks @l ‘e Application Signals @| o0 Meszages Editor | &, TuPanel @I @ Messages 23 | | :;l:, Netwarks @|
o'o Receive B Transmit iC) Database mun EI'I' -| $E|ﬂ|
Key |Description Type | ID| CheckSum |Len | B1 B2 B3| B4] B5| BA| B7| BB
i i w w o ¥ oY ¥ Y Y ¥ W
out?  LIM Master msgl Master 01 Enhanced 01 02 03 04 05 06 07 08
outd  LIN Master msg2 Header Cnly 02 Enhanced
outd  LIN Master msg3 Header Only 03 Enhanced
Signals in Message
g 8 jﬂﬂ Equation {Raw Value}|0,1,56,8 [CLive Edit
Signals in Message Byte 1 Eyte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
Description Type HEEEEENEAEENEENENEEEEENNAEENEENEEEENEENNNEENEENEEEENEENNNEENEEEN
Datal Analog 7| 5[ s]+|z|z]2]a
Data2 Analog EEEREEBE
Data3 Anzlog EEEDBERD
Data4 Anzlog EEEREEBR
Datas Analog EEEDBEBB
Data6 Anzlog EEBREEEE
Data7 Anzlog EEEDBERD
Anzlog BEEBEEC
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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).

Count Time (abs/rel) Txh | TS |Er %T Description Arbld/Header |DataBytes ChkSum TFrame Shvstatus | MNetwork

Filter
E o%o 60,970 ms LIN Master msgl 01 (0xC1) 010203040506 0708 1A (Enh) 0Qus Ok LIN

_ﬁg Datal = 1 [1

£%, Data2 = 2 [

Bf, Data3 = 3 [3

5Y, Data4 = 4 [4

BY. Datas = 5 [9

Bt Datag = & [g

Bt Data? = 7 [7

7% Datad = 8 [

“}" 60.971 ms Oj LIN 03; Mo Slave Data 03 (0x03) 00 (Error)  0OuS LIN

“;" 1173 61,066 ms 0:| LIN 02; Mo Slave Data 02 (0x42) 00 (Error)  0OuS LIN

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.

Count Time (abs/rel) Txh | TS |Er %l Description Arbld/Header |DataBytes ChkSum TFrame ShStatus | MNetwork
Filter
E o%o 239 60,970 ms LIN Master msgl 01 (0xC1) 010203040506 0708 1A (Enh) 0Qus Ok LIN
-*n-fi Datal = 11
£Y, Data2 = 2 [
BY, Data3 = 3 [3
oY, Data4 = 4 [4
BY. Datas = 5 [9
2 Datad = & [8]
7 Data? = 707
2t Datad = 8 [
g B [290] 60,969 ms @ LIN Master msg2 02 (0x432) AABE CCDD AC (Enh) 0usS ChkSum  LIN
8%, msg2 Datal = 170 [AA]
8%, msg2 Data2 = 187 [BE]
5%, msg2 Data3 = 204 [cl
8%, msa2_Data4 = 221 [DO]
= 2 61,068 ms ,_),J LIN Master msg3 03 (0x03) EEFF 0E (Enh) 0Qus ID Parity  LIN
£% msg3_ Datal = 238 [EF
E'" msa3_Data2 = 255 [FF]

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

| = Function Blocks @l ‘e Application Signals @” ove Messages Edior (5] | B TxPanel @I (& Messages |52 | | = Netwarks @"

Eu n'\-ﬂﬂeneivel Trarﬁ.rruilE]Datahm lm o + =| $Ba@2| |

Key |Description ID|CheckSum |Len | B1| B2] B3| B4 BS| BS B7| B
e e o o o ¥ o Y ¥ Y v ¥ W

inl iLIM Master msg2 Header Cnly 02 Enhanced

in2 LIM Master msg3 Header Only 03 Enhanced

Signals in Message

g 8- jﬂﬂ Equation {Raw Value}|0,1,0,8 # Edit... [CLive Edit

Signals in Message

Byte 5 Byte & Byte 7 Byte 8
Description | |_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_ |ﬁ| [4[3[2]1]s ?l EREERE ?l ECEERE ?|ﬁ| [4[3]2]1]s
[msg2 Datay O 1o
msg2_Data2 Analzz HEEREEBE
msg2_Data3 Anzlog EBEEBERE
msg2 Data4 Analog HEEEBEBE

Receive table — “LIN Master msg3” and signals

= Function Blocks @l application Signals @| o8 Messages Editor -l Tx Parel @I @ Messages =] | :3'-'; Wetworks @|

Em mml%mlﬂmﬁmlmm |Z|]+-|.§EE|""’|

Key |Description Type | ID| CheckSum |Len | B1 B2 B3| B4] B5| BS| B7| BB
o e o o o BT T T T AT 4

inl LIM Master msg2 Header Only 02 Enhanced

in2 iLIM Master msg3 Header Only 03 Enhanced

Signals in Message

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

Byte 1 Byte 2 Byte 3 |Byte |Byte

Byte [Byte |Byte |Byte
F_ffrffrfrrrrrrrr af7s |5| EERE |7| | |4| [2] 1]d]7 | |5| EERE |7| | |4| [2] 1]a] | |5| EERE
msg3_Data2 Analog ~ HeEREEEE

Signals in Message |
Description
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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.

= Function Blocks @l “ae  Application Signals @| oo Wessages Editor B TuPanel [52 || @ Messages @l?ﬂ, Metwarks @|

l:ﬂ. oo Receive l B Transmit l Enatahasel HS(AHJ El]-l- =| Y B o

Key |Description Type | ArbID|Mult |Len | b1 B2 B3| B4] B5| BS| B7| BB
o i e e e Yo Y ¥ ¥ v YW

in0 HSCAN1 - Rx Message 1 CAN Std 11 bit 300 None

in3 HSCAN1 - Rx Message 2 CAN 5td 11 bit 301 None

in4 HSCAN1 - Rx Message 3 CAN Std 11 bit 302 None

Signals in Message

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

Signals in Message |

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8

Description , FEEEEEECELEREEL LR R LR LR LR L LR L LR P LR L L L]
canl _msgl datal T|5[s{+[3[z]1]a

canl_msgl_data2 Analog !HHIEHIH

canl_msgl_datad Analog BEEEEERE

canl_msgl_data4 Analog HH!IEHIH

canl_msgl_datas Analog HEEREERE

canl_msgl_datag Analog !EHHEE!H

canl_msgl_data? Analog HE!HEE.E
canl_msgl_datal Analog HE!HEE'E

Signals in Message

g 5~ jﬂﬂ Equation {Raw Value}|0,1,0,8 [ Live Edit

Signals in Message

Byte 5 Byte 6 Byte 7 Byte 8
Descrpton Type B S S B BB = <= 7| 2 <[ ] ] | 2= o ] 4 [
[Gnimsg2 datar  JUERW AEENEERE

canl_msg2_data2 Analog IEHHEEHH

canl_msg2_data3 Analog BEEEEEER

canl msg2_data4 Analog HH!HEHIH

Signals in Message

g 5~ jﬂﬂ Equation {Raw Value}|0,1,0,8 [ Live Edit

Signals in Message Byte 1 Byte 2 Byte 3 |Byt= 4 B

yte 5 |Byte & |Byte 7 |Byte &
Descrpton WS N I REEREERR |/ (=[] 5 [3/2[1]a] | ] 4[3[2[s[a || s 3 2] ]a] ] 2 A3[a[[a] 3] 32

canl_msg3_datal Analog z

canl_msg3_data2 Analog HH!HEHIH
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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.

| = Function Blocks @l ‘e Application Signals @| @0 Messages Editor | &, TuPanel @l @ Messages [Z=] | :El'-';, M etwork s @|

ﬂ oo Receive Bl Transmit ) Database lW) E|]+ -|g¢g|n|

Key |Description Type | ArbID|Mult [Len | B1 B2 B3| B4] BS| BAS| B7| BB
o r o o o ¥ o Y Y Y Y W W

outld HSCAM1 - Rx Message 1 CAN FD 5td 11 bit 300 None /

outl4 HSCAM1 - Rx Message 2 CAN FD Std 11 bit | - — G o m—

outlS HSCAM1 - Rx Message 3 CAMN FD Std 11 bit 302 None

Signals in Message

*o|o| -|#] 8]

Signals in Message

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

[ Live Edit

Description Type

Analog
canl_msgl_data2 Analog
canl_msgl_data3 Analog
canl_msgl_data4 Analog
canl msgl_datas Analog
canl_msgl_datas Analog
canl_msgl_data? Analog
canl msgl_datad Analog

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
EEEREERE
EBERBERE
BEERBERE
EOERBEEE
BEEREERE
EBERBERE

signals in Message

+o|| -|#] 8]

Signals in Message |

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

Fo Eait_ | []Live Edit
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5

Description
canl_msg2_datal

Byte |Byte |Byte I
I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I— (s13]4]3[2[1[a]7 IﬁI | EIEIEEE IﬁI | Sfaans ISI EIEIEIE]

canl_msg2_data2 Analog !HHIEHIH
canl_msg2_data3 Analog !EHIEEIE
canl_msg2_datad Analog HH!IEHIH
Signals in Message
g 8- jﬂﬂ Equation {Raw Value}|0,1,0,8 [ive Edit
Signals in Message Eyte 1 Eyte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
Description Type ?I EEEERE ?I EEEERE ?Iﬁl DEERE ?Iﬁl [4[3[2]1]a ?Iﬁl |4[3[2[1]e ?I EEEERE
[can1 msg3 a1 [RE
canl_msg3_data2 Analog !EHIE!IH
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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 +| [ Pick Set value

] [ Add To Expression ]

Find

Clear

E Enter Expression

13

i3 Database
|

| E-Signal Groups
F'DAQ
‘@Jobs
« App Signals
=Networks
Lamn_ §_ _

e 1 (owtl13) [300]
= canl_megl datal
A, canl msol_data2
A canl_msgl_data3

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

| Rx Messages |

i3 Database

Sort BY: | Networks ~| [ Pick Set value

' Add To Expression I

Find

Clear

ETx Messages

| E-Signal Groups
F-DAQ

‘@Jobs

“App Signals
== Netwarks

[=| o*o HSCAM1 - Rx Message ) [300]
i | wnge canl_msgl datal
A, canl_msgl_data2

.:}.: 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.

ova heszages Editar @l (@ Messages [E2 | I ot Metworks |gl| &l T Panel |E|| = Function Blocks |E||

E oo Receive I B Transmit l i) Databass l m HS CAN EI + = | .;'ﬁ': | |

Key Description Type Arb ID | Multi Len Bi| B2| B3| B4| BS5| B&| B7| B8
r i Ve Ve Vi Y o Y ¥ ¥ v v W

out2  HSCAN1 -Tx Message 1 CAN 5td 11 bit 300 Mone 01 02 03 04 05 08 07 08

outd  HSCAM1 -Tx Message 2 CAN Std 11 bit 301 None AA BB CC DD

outd HSCAM1 -Tx Message 3 CAN 5td 11 bit 302 None EE 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.

|='- o Messages Editar |E|| (B Messages [£2 | | =t Metwarks |EI| B, TxPanel @l Function Blocks |EI|
&) Edit Transmit Messages | | 3 DisableAlTx | Protocol: [l -
Description Tx | Auto Tx Rate (s) Arb ID |Len B1| B2 B3 B4 BS| B&| B7 B3 Metwork |Color
o r o ¥ Y Y ¥ v Y Y ¥ v T o
HSCAN1 - Tx Message 1 J Periodic 0.100000 300 01 02 03 04 05 06 0OF 08 HSCAN
HSCAMN1 - Tx Message 2 J Periodic 0.100000 301 AA BB CC DD HS CAN
HSCAN1 - Tx Message 3 J Periodic 0.100000 302 EE FF HS CAN

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.

Count Time (abs/rel) Tx |Er %l Description Arbld/Header Len |DataBytes MNetwork Mode oL FoF | BrY EsI
Filter
“‘-\‘?‘“ 144 102.586 ms HS5 CAN2 8300 300 3 010203040506 0708 HS CAN2 g 1 1 |o
“}?’“ 144 102,994 ms HS CANMZ 5301 301 4 AABBCCDD HS CAM2 4 11 1 jo
“5‘?‘“ 144 102,985 ms H5 CANZ 5302 302 2 EEFF H5 CANZ 2 |1 1 o
E 144 102,930 ms C;] HSCAM1 - Tx Message 1 300 8 010203040506 0708 HS CAN 8
E 144 102,931 ms ',_'):J HSCAM1 - Tx Message 2 301 4 AABBCCDD HS CAM 4
5 144 102,931 ms '._'):J HSCAM1 - Tx Message 3 302 2 EEFF HS CAN 2

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

Cvi100TU

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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