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2 Glossary

ADC Ampere Direct Current. This is the unit of DC current values.

CAN Controller Area Network

CAN-HS CAN high speed. Theses are CAN interfaces with high data rates according to ISO-11898.

CAN-LS CAN low speed. Theses are CAN interfaces with fault tolerant low data rates according to ISO-11519.

(o] Compact Disk

DBC Database CAN: A file that contains the description of a CAN bus. It contains nearly the same information as a ARXML file.
DLL Dynamic Link Library. It can be used to execute the DLL functions in custom applications.

ECU Electronic control unit

EOL End of line

ESD Electro static discharge. The sudden flow of electricity between two electrically charged objects caused by e.g. contact.

EU European Union. The Lipowsky Industrie-Elektronik GmbH resides inside the EU. Therefor shipping within the EU can be done

without customs duties. You should definitely check out our worldwide distributors. Check chapter Distributors for more information.

LIN Local Interconnect Network

LINWorks | Application software suite to configure the Baby-LIN devices.

PC Personal Computer

PLC Programmable Logic Controller

PWM The pulse-width modulation is a modulation technique used to encode a value into a pulsing signal.
RTC Real-time clock.

SD Secure Digital Memory Card. This is a type of non-volatile memory cards.

SDF Session Description File

SID Service identifier. This number identifies a protocol service.

UsB Universal Serial Bus

vDC Voltage Direct Current. This is the unit of DC voltage values.

3 Safety instruciotns

3.1 Warning signs

The following warning signs are used for safety precautions:

A DAN GER DANGER indicates a hazardous situation which, if not avoided, will result in death or serious injury.

WARNING indicates a hazardous situation which, if not avoided, could result in death or serious injury.

A CAUTION CAUTION indicates a hazardous situation which, if not avoided, could result in minor or moderate injury.
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NO T’CE NOTICE is used to address practices not related to physical injury.

SAFETY

NS TRUCTIONS Safety instructions signs indicate specific safety related instructions or procedures.

The following notice types are used to give you non safety precaution related information, e.g. software or configuration related problems:

Attention
This notice type signals possible problems, you should definitely pay attention to. Ignoring them
probably lead to unexpected behaviour or data loss.

vl @

Warning
This notice type signals possible problems, you should pay attention to. Ignoring them may lead to unexpected behaviour or data

loss.

Attention
This notice type should inform you about useful information, that help you understand the Baby- LIN-RM-III better.

Attention
This notice type should give you tips, that help to reduce your expense and time to implement.

PO

3.2 Safety precautions

Despite compliance with the relevant laws and regulations, residual risks can not be excluded. The following safety precautions define the hazards that

can occur when operating the HARP-5

A\ DANGER

Mortal danger by automatic start of connected devices.
* Prepare for actions from connected devices.

« Study safety precautions of connected devices.

Mortal danger by electric shock.

* Operate the HARP-5 only within dry conditions.
* Do not touch the HARP-5 if powered.

* Do not touch the HARP-5 if damaged.

* Do not touch the HARP-5 if wet.
Injury by damaged battery.

>

A CAUTION » Operate the device only within the defined operating temperature.
» Observe the correct polarity when inserting the battery.

* Do not touch the battery if damaged.

» Do not touch the battery if wet.

NOTICE Please recycle or dispose the battery safely and properly according to local laws and regulations.
Phone: 010-2601-9622 User Manual, HARP-5
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4 Preface

4.1 Updates

41.1 Update philosophy

The functionality and features of the HARP-5 are defined by the installed firmware as well as the used versions of the LINWorks and Baby-LIN-DLL.

As we are permanently working on product improvements, the software and firmware are updated periodically. These updates make new features

available and solve problems, which have been discovered by our internal tests or have been reported by customers with earlier versions.

All the firmware updates are done in a way, that the updated HARP-5 will continue to work with an already installed, older LINWorks installation. So

updating the HARP-5 firmware does not mean, that you necessarily have to update your LINWorks installation as well.

Therefor it is highly recommended to always update
your HARP-5 to the latest available firmware version.

We also recommend to also update your LINWorks software and Baby-LIN-DLL, if new updates get available. Since new versions of the SessionConf
may introduce new features to the SDF format, it is possible that older firmware, SimpleMenu or Baby-LIN-DLL versions are not compatible. Therefor

you should also update them.

If you update your LINWorks it is highly recommended updating
the firmware of your HARP-5 to the latest available firmware version
as well as distributed the used versions of the Baby-LIN-DLL.

So the sole reason to stay with an older LINWorks version should be, that you use a HARP-5 with outdated firmware version, which you can't upgrade
for whatever reason.

It is highly recommended updating the
Baby-LIN driver to the latest version.

4.1.2 Downloads

The latest version of our software , fimrware and documents can be found in the download area on our website www.lipowsky.de .

Advice
The LINWorks archive contains not only the LINWorks software but also the manuals, datasheets, application notes and examples.

Only the device firmware packages are not included. The firmware is available as separate package.

Documents such as the data sheets or introductions to LIN bus communication are freely available for download. For all other documents and our
LINWokrs software you have to log in. If you do not have a customer account yet you can register on our website. After your account has been activated

by us you will receive an e-mail and then you have full access to our download offer.

DOWNLOADS

HERE YOU CAN DOWNLOAD DOCUMENTS FREE OF CHARGE.
FOR THE LOCKED CONTENT, PLEASE LOG IN WITH YOUR CUSTOMER ACCESS.

01 | Baby-LIN Software

LinWarks Saftware | Version 2 31.1

File mavme: LinWorks-PCSoftware- 2 X-C0zp

Lotest version of the LINWarks V2 softwore suite as zip orchive. Contains cusrrent verssons of LINWorks software, Baby-LIN DLL
associoted wroppers ond Boby-LIN USE drivers os well os dato sheets, manuals ond program exomples
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LOGIN REGISTER

E-Mait
It you were previously registerad in the customers portal, you must
register again. All you need is your e-mail oddress with which you
were registered on the portal and o new password. Your occount
will then be octivated directly Fossword (minimum & characters)

E-Mall

| Repeat password

Possword.

You o et Feaue on gocount yet? You aineady Nawve an occount?

4.1.3 Installation

The LINWorks suite is delivered with a handy setup application. If you already have installed an older version you can simply install the newer versions.

The setup application will take care of overwriting the required files. Simply follow these steps:

« Start the "Setup.exe".
« Select the components you want to install.

« Follow the instructions.

Warning
Please stop all running LINWorks applications and disconnect all Baby-LIN devices before starting
the setup.

4.1.4 Check version

If you want to check the current version of the HARP-5 firmware or a LINWorks component the following table shows you how it is done:

Component How to check the version

HARP-5 firmnware Start the SimpleMenu and connect to the HARP-5 . Now the firmware version is visible in the device list.
LINWorks:

+ LDFEdit

» SessionConf Select the menu option "Help"/"About"/"Info". The info dialog will show the

« SimpleMenu software version.

* LogViewer

* MB-Tool

Baby-LIN-DLL Call BLC_getVersionString(). The version is returned as string.

Baby-LIN-DLL .NET Wrapper Call GetWrapperVersion(). The version is returned as string.
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Advice

If you need support please always tell us the firmware and software versions you are using.

5 Handle voucher and activation codes

5.1 Convert a voucher code into an activation code

A

LIPOWSKY,
INDUSTRIE-ELEKTRONIK

Embedded Solutions
CAN- and LIN-TOOLS

UPOWSKY Induatne-Embaroni GmbH Bomensir 57 84281 Oaemstad!

Recond Date 23.08.2016
Record ID 62636
Contact Frau Kerstin Lipowsky
Yaur Customer 1D 10801
Qur Supplies ID 511369
Your VAT-ID
Wour Order dated 22.08.2018
Order Raference

Delivery Note Nr. 62836 Page 1 of 3

Pos. Adt-Na Adticle Name Amount  Baich Number

1 B000B00 Option BL-HARP SDFV3-LIN 1 Total amount delivered
Licance code for Baby-LIN-RM-I1 | HARP-A to suppan 1 Stick  baich 16722001

enhanced LIN functons of LINWorks V.2 x (SOF V.3.x}

Convert yaur Veucher Code on
wwew oplionshop daflipowsky

Custams Tamiffno BO30H0ES
country of arign DE

Voucher codes: STBCODCFCBSAZ I

Lipwaky Industrie-Elakironik GmsH
Rimarstrasas 57, 84201 Darmatadt
CED: Dipl g Anchess Lipewsky
Domicile: Darmestadt. Germarry
Trade register: Darmsioch HRE 5138
VAT-ID; DE 111647423
WEEE-Rieg-Nr, DE 43826474

Phors. +40 6151 035010 Fax +40 6151 9350128

Email. info@iipowiky 98 Web. wasw lipowsky dé
D-U-N-58 Nr. 341224540

Commerzbank AG BLZ 508 400 05 Accounl Mo 1408758
TBAN: DE 155084000501 40875600

SWIFTBIC: COBADEFFS08

These voucher codes have to be converted into activation codes using the target device's serial number. This can be done using the Lipowsky

optionshop: www.optionshop.de/lipowsky . On this website click on "Convert voucher code".

LIPOWSKY.
IMBEAT LT G
Welcome to the Optionshop of the company Lipowsky Industrie-Elektronik GmbH!

Do you want to...

...Convert a Voucher code?

Here you can enter voucher codes and Device IDs of your designated device to generate the achivation codes,
| Convert voucher code

...0F get activation code?
You already converted voucher codes but can not find your activation codes?
Resend activation codes |

Sprache wiihlen
[ Select language
English -

andern/change

On the next site you have to enter the voucher code and the serial number (sometime referred to as "Device ID") of the device you want the activation

code for. Enter your e-mail address and click on "Get activation codes".
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Convert voucher codes

Please type in your voucher codes and Device IDs for which the activation codes should be generated.
Additionaly, we need your email-address to which we should send the codes after generation.

Voucher code Device ID

Add voucher code

Note: Please remind that generating the codes might take up to 20 minutes, please do not send your request

more than once.

A table will display all important information including the created activation code.

Device ID Voucher code Option Part-no
1382331 5333DDSEDEDE1 LIN-S5DF3.X Support 8000800

Additionally you will receive an e-mail with your activation codes.

Batrah: summary / « hugfistung
P

Ven:
Oatum; 14051014 11:53
n: SENER—

Verenrter Kende,
Dar cuntomsr,

wim gretnuctt, sanden wir Dees die erateliten Freischaltcodes,
4 PASTES, we Gl Yo The Crested actlvatios codes.

optien: EIR-3001. Support
Partnor Bieion

182111
ACtivatlon code; BB HDWT BEBSS OHEIF SOSVF 1N

Activation code
|EB201 HINRT BKDOU OHZ1F 3DSVF IH

Hinwals: Bitte beathien Sle bui der Elngibe des Frelschaltesdes bn Dhe durdt den intwrschied subschen & « Grolbuchitebe "8 und & « Lahl "8%1
Wotice: When encering The artivation (odes LnTo your device, please note the difference between 0 = capital Letter “O7 and @ = number “8"|

5.2 Redeem an activation code

W
| ST

The SimpleMenu can be used to redeem activation codes. Please connect the HARP-5 with a free USB port on a PC. Now start the SimpleMenu and

establish a connection with your HARP-5. Rightclick on the device image in the device list on the left and then choose "Activation codes". Enter your

activation code in the new dialog and click on "Activate”.
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A SimpleMenu - V2.11.17 r27841 (32Bit)

5.3 Check the installed

Device View Toolbars Windows Help
aEE
=Run izl
Device List F X
aL_ = Al Baby-UIN-RM-I0
o Simluation  Windo
RM-TI B2 (.
T 5 Use: com12 o CM,_ _,-_’_-._; ‘
| Serial: 1382841 Baby-LIN-RM-TI{1382841)
SW-Version: 5.57 revl :
B  Lead SDF
Recent files L4
IAdd a manual device:
£  Target configuration
¢?  Disconnect

| Activation codes I
I

activation codes

A Activation Codes 7 P9

Activated codes:

LIN-SDF3,X Support: enabled
CAN-HS-Support: enabled
CAN-LS-Support: enabled

Close

The installed activation codes can be displayed using the SimpleMenu. Please connect the HARP-5 with a free USB port on a PC. Now start the

SimpleMenu and establish a connection with your HARP-5. Right-click on the device image in the device list on the left and then choose "Activation

codes". A dialog will then show you the installed activation codes.

A SimpleMenu - V2.11.17 r27841 (32Bit)
Device View Toolbars Windows Help
aEE - == - =
E |I| EE E - A Activation Codes ¥ &
Device List g X .
Baby-LIN-RM-II
o | A sy | (Cacoers ]
Simluation  Windo AcHiatad codas:
Baby-LIN-RM-II '
4 ‘“ﬂ.umzcwu QECM | > _._ [ LIN-5DF3.X Support: i‘rl!agled
1o g Serial: 1382841 Thmean | CAN-H5-Support: enable
5T SW-Nerdon: 5. 57 revi Lo CAN-LS-5upport: enabled
B  Lead SDF
Recent files L4 Cl
IAdd a manual device: oe
£  Target configuration
¢?  Disconnect
| Activation codes I
I

5.4 Support information
In case of any questions you can get technical support by email or phone. We can use TeamViewer to give you direct support and help on your own PC.
This way we are able to sort out problems fast and direct. We have sample code and application notes available, which will help you to make your job.

Lipowsky Industrie-Elektronik GmbH realized many successful LIN and CAN related projects and therefor we can draw upon many years of experience

in these fields. We also provide turn key solutions for specific applications like EOL (End of Line) testers or programming stations.

Lipowsky Industrie-Elektronik GmbH designs, produces and applies the Baby-LIN products, so you can always expect qualified and fast support.

Contact informations

Lipowsky Industrie-Elektronik GmbH, Romerstr. 57, 64291 Darmstadt

Website:

www.lipowsky.com

Email:

info@lipowsky.de

Telephone:

+49 (0) 6151 /93591 -0
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6 Hardware

6.1 Overview

The following images show you what features the HARP-5 has to offer. The following features will be shown:

Abbreviation Description
X Connectors to access the different interfaces.
KB A keyboard to trigger programmable user-defined actions. A keyboard to navigate through the HARP-5 menus.
D A display to show LIN- and CAN-Bus information and configure the device.
A An acoustic signal generator that can be triggered by custom events.
SD A SDHC card slot
—
D1 KB1 % Al
| I =
X7 — E % | k X9
- |
Y6 — ; X8
X5 —— v (B x0
|

Abbreviation | Type Description
X7 Sub-D-9 male LIN- and CAN-Bus connector.
X5 Socket for MC 1,5/ 6-ST-3,81 and MCVR 1,5/6-ST-3,81 LIN- and CAN-Bus connector.
X10 NEB 21 R Logic power and charging supply connector.
X8 USB 2.0 type B-Mini PC connector
X9 SDHC card slot SD cards used for storage of SDFs and log data.
KB1 Keyboard with 12 keys Keyboard for navigating the menus.
D1 Graphical LCD display Display for showing menus and bus informations.
A1 Acoustic signal generator An acoustic signal generator that can be triggered by custom events.

6.2 Connectors

6.2.1 X5-LIN, CAN and IO

The LIN-Bus interface is available via a MC 1,5/ 3-ST-3,81 connector.

The LIN-Bus interface of the HARP-5 can be operated between voltages of 8-18 VDC.

This CAN-Bus interface is available as fault tolerant low speed interface (CAN-LS) according to ISO-11519.
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Pin Signal Description
X5-1 VBAT LIN-Bus power supply. This pin is connected
with pin X7-9.
X5-2 | LIN-1 LIN-Bus signal. This pin is connected with
pin X7-8.
X5-3 | GND LIN-Bus ground. This pin is connected with
pin X7-3 and X7-6.
X5-4 | CAN-LS-H CAN-High signal of low speed CAN-Bus
interface.
X5-5 | CAN-LS-L CAN-Low signal of low speed CAN-Bus
interface.
X5-6 | DiglO Adigital 1/0
A\ CAUTION
Keep the LIN-Bus voltage within the following range: 8-26 VDC.
* Injury by damaged HARP-5 .
* The HARP-5 may get damaged.
A CAUTION Check LIN-Bus node specifications before using voltages above 18 VDC.

If voltages in excess of 18 VDC are used as LIN-Bus supply voltage, it must be ensured that all connected
nodes can cope with this voltage level. It is possible, that some nodes will function incorrectly in voltages
exceeding 18 VDC, since the LIN specification states a maximum voltage of 18 VDC.

* Injury by damaged HARP-5 .

* The HARP-5 may get damaged.

Advice

The LIN-Bus interface is galvanically isolated from the logic supply, the USB interface.

Warning
The LIN-Bus supply must be provided by an external power supply and must not be interrupted during the LIN communication.

Warning
The LIN-Bus 1 and 2 are connected by default. This allows to use the HARP-5 as a gateway. This behaviour can be switched at

runtime by setting the system variable @@SYSDIGOUT37.
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6.2.1.1 Equivalent circuit of the LIN-Bus interface:

BE B B B B B 8 BB B B S 4 4 B S B E S S E S RSB SR EEE AR

Electrical characteristics Value Unit

Maximum operational voltage 26 \%

Maximum LIN voltage 32 \%

Maximum LIN current 700 mA

Maximum LIN supply voltage 18 \%

Maximum LIN supply current 2.5 mA

Electrical characteristics Voltage threshold for LIN detection Voltage threshold for LIN transceiver
Minimum 43V 6.8V

The pull-up resistor of the LIN-Bus driver is switched to 1 kOhm, if the master node is emulated and to 30 kOhm, if only slave nodes are emulated.
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6.2.1.2 Equivalent circuit of the digital input of the HARP-5:

Pins: X5-6
; I
U
j.
Electrical characteristics Value Unit
Maximum voltage for low level 1.2 Y,
Minimum voltage for high level 5 \Y
Maximum current 400 HA
Maximum voltage 32 \Y

6.2.1.3 Equivalent circuit of the digital output of the HARP-5:

Pins: X5-6, X5-3
SND _o
. I
] Q—d
Electrical characteristics Value Unit
Maximum current for permanent high level 75 mA
Maximum current 0.7 A
Maximum voltage 32 \%
Phone: 010-2601-9622 User Manual, HARP-5
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6.2.1.4 Connecting an input (e.g. a PLC input) to a digital output of the HARP-5:
T.-’LIN

High-/Low-Level

> O

Harp5

GND GND

The calculation of the pull-up resistor value must meet two criteria:

» The voltage threshold for the digital input of your device must be exceeded.
VThreshold < VLIN * (RIN / (Rin + RPullUp) )
* The current through the digital output must be limited.

RPullUp > VLIN / 0.5 A

Hence the pull-up resistor must meet the following inequation:

VLIN / 0.5 A < RPullUp < RIN * (VLIN / VThreshold - 1)

6.2.1.5 Connecting a load to a digital output of the HARP-5:

VLIN

12v/24V
load

Harp5

=
GND

If a load is connected, please make sure the maximum current through the output of the HARP-5 is lower than 200 mA.

6.2.2 X7 -LIN and CAN

The LIN- and CAN-Bus interfaces are available via a Sub-D-9 male connector.
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The LIN-Bus interface of the HARP-5 can be operated between voltages of 8-18 VDC.

This CAN-Bus interface is available as high speed interface (CAN-HS) according to ISO-11898.

Pin Signal Description

X7-1 VSwitch A switchable output that can forward the
LIN-Supply.

X7-2 | CAN-HS-L CAN-Low signal of high speed CAN-Bus
interface.

X7-3 | GND Ground connection for the LIN- and

CAN-Bus interfaces. This pin is connected

with pin X7-6. This pin is connected with pin

12345 X53.
3 X7-4 | LIN-2 The second LIN-Bus signal.
X7-5 | Supply-Config A pin to configure whether the HARP-5 is

powered by the LIN-Supply pin.
X7-6 GND Ground connection for the LIN- and

CAN-Bus interfaces. This pin is connected

with pin X7-6. This pin is connected with pin

X5-3.

X7-7 | CAN-HS-H CAN-High signal of high speed CAN-Bus
interface.

X7-8 | LIN-1 The first LIN-Bus signal. This pin is

connected with pin X5-2.

X7-9 | VABT The supply for the LIN-BUS. This pin is

connected with pin X5-1

Warning
The LIN-Bus supply must be provided by an external power supply or the integrated 12 V generator and must not be interrupted

during the LIN communication..

Warning
The LIN-Bus 1 and 2 are connected by default. This allows to use the HARP-5 as a gateway. This behaviour can be switched at

runtime by setting the system variable @@SYSDIGOUT37.

Attention
Do not operate the LIN-Bus supply outside the voltage range of 8-18 VDC.

Attention
If voltages in excess of 18 VDC are used as LIN-Bus supply voltage, it must be ensured that all connected nodes can cope with

this voltage level. It is possible, that some nodes will function incorrectly in voltages exceeding 18 VDC, since the LIN

specification states a maximum voltage of 18 VDC.

Warning
A terminating resistor is not included in the CAN interface and must be connected externally, if not already available in the bus

installation. The size of the terminating resistor should be 120 Ohm.
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The three pins VSwitch, SupplyConfig and LIN-Supply handle the generation, consumption and output of the LIN-Bus supply. They have the following

functions:
Pin Description
This pin can be used for different use cases:
Use cases for LIN-Supply | Description
LIN-Supply
Input The LIN-Bus supply is powered by an external source. By default the HARP-5 will also
be powered via this pin.
Output The HARP-5 creates its own LIN-Bus supply voltage using its integrted 12 V
generator. LIN-Bus nodes can then be powered via this pin.
Note used If none of the LIN-Bus interfaces are used this pin can be left open.
Warning
When the LIN-Supply pin is used to output the internally generated LIN-Bus voltage,
supplying the HARP-5 from the LIN supply is automatically deactivated independent of the
state of the SupplyConfig pin.
The 12 V generator can be operated by setting the system variable @@SYSDIGOUT35
system variable.
Description
The 12 V generetor ist off
1 or higher The 12V generetor ist on
This input decides whether the voltage present on LIN-Supply pin can be used to supply the HARP-5 or not. If this pin is
open (not connected) the HARP-5 will use the external LIN-Bus voltage as supply. This allows saving battery runtime.
SupplyConfig If the pin is connected to GND (typically short circuited within the cable) the HARP-5 will never be supplied from the
LIN-Supply pin.
e powering over the pply can also be ed off by setting the em variable
D@ 00
ariable value escription
0 The device is powered over the LIN-Bus.
1 The device is not powered over the LIN-Bus.
This pin is connected to the LIN-Supply pin via an internal switch. If activated, this pin can power external LIN-Bus nodes
VSwitch by the internal or external LIN-Bus supply over the VSwitch pin. This feature works whether the LIN-Bus voltage is
supplied by an external source or by the integrated 12V generator.
an be operated by setting the em variable @@ DIGO 6
ariable value escription
0 No voltage available.
T-or higher LIN-BUS supply available.
Phone: 010-2601-9622 User Manual, HARP-5
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6.2.3 Equivalent circuit of the LIN-Bus interface:

R T I B R T T R S

|006|“

BE B B B B B 8 BB B S B S S F S BB S S S S S EEESE SR EEA A

Electrical characteristics Value Unit

Maximum operational voltage 26 \%

Maximum LIN voltage 32 \%

Maximum LIN current 700 mA

Maximum LIN supply voltage 18 \%

Maximum LIN supply current 2.5 mA

Electrical characteristics Voltage threshold for LIN detection Voltage threshold for LIN transceiver
Minimum 43V 6.8V

The pull-up resistor of the LIN-Bus driver is switched to 1 kOhm, if the master node is emulated and to 30 kOhm, if only slave nodes are emulated.

6.2.4 X8 - PC connector

This connector is a USB type B-Mini. It is used to connect the HARP-5 to a PC. To use this interface the Baby-LIN USB driver has to be installed on the
PC.

Description

The connector uses the default pin assignment of USB type BMini.

Advice

The USB interface is galvanically isolated from all other connectors.

6.2.5 X9 -SD card slot

This card slot supports SD cards. It is used to store SDFs on the HARP-5 and to write log files to.

This card slot supports SD cards.
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Advice
The following SD card types are supported:

Explicit type description
SD (SDSC): Secure Digital Standard Capacity
SDHC: Secure Digital High Capacity

Warning
The SD card has to be formatted as FAT16 or FAT32.

6.2.6 X10 - Logic power and charging supply

This connector is a NEB 21 R. It is used to supply the HARP-5 and load its batteries.

Pin Signal Description
@—G—@ Outer connection - Logic supply ground. Inner
Inner connection + Positive logic supply (8-32 VDCV).
A To optimally load the batteries a supply voltage of 24 VDC is required.
Attention
Do not operate the logic supply outside the voltage range of 8-32 VDCV.

6.3 Power supply

The HARP-5 can be powered by one of the following sources:

+ Power supply over supplied power adapter: "X10 - Logic power and charging supply" Supported power supply voltage: 8-32 VDCV
+ Power supply over LIN-Supply: "X5 - LIN, CAN and 10" or "X7 - LIN and CAN" Supported power supply voltage: 8-32 VDCV

» Power supply over internal batteries: "Step by step guide: How to change the rechargeable battery"

The HARP-5 has a typical power consumption of 60 mA @ 24 VDCmA.

6.4 KB1 - Keyboard

The keyboard of the HARP-5 features 12 keys to naviagate through the menus and configure the device. The following keys are available:

[ =1 ] [ F2 ’ [ F3 y Keys Funktion
F1, F2, F3 Theses keys can trigger software defined menu options. Each menu can use
: up to 3 content dependent options.
Up, Right, Down, Left | These keys are used to navigate through the menus and change values.
ESC This key is used to exit menus.
<: > MENU This key is used to open the device settings.
OK This key is ised to confirm user queries
MEM This key is used to save changes
\ ON/OFF This button is used to swich the HARD-5 on and off
Phone: 010-2601-9622 User Manual, HARP-5
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6.5 D1 - Display

The graphical LCD display of the HARP-5 features 128x64 characters and a switchable backlight. It is used to configure the HARP-5 and show LIN- and

CAN-Bus information.

The backlight is dimmable and can be switched off automatically after a certain time.

Fan actual speed 118
Fan actual voltage 55
I Fan actual current 104

Advice
The LCD backlight can be switched off by setting the system variable @@SYSDIGOUT34.

6.6 Hardware adaptations

6.6.1 Step by step guide: How to change the rechargeable battery

This step by step guide will show you how to change the rechargeable batteries that supply the HARP-5.

NOT’CE Please read this guide completely before you start the installation. Make sure you understood everything
and have all the tools and materials required available.
The HARP-5 could be damaged.

SAFETY o . .
+ Please observe ESD measures before modifying the HARP-5, opening the case and touching the

circuit boards! Ideally you would use an ESDpad and ESD-wristband.

Please make sure you have the following tools and materials available before starting:
« A matching coin or screw driver.

« Afresh set of 6 rechargeable batteries (2600-2700 mAh 1.2V NiMH AAMignon).

Advice
The rechargeable battery type has to be 2600-2700 mAh 1.2V NiMH AA Mignon. Other capacities are allowed but influence the

running and charging time. Additionally the batteries must be able to be charged with a current of 1 A. We recommend you purchase

the rechargeable batteries from us, since we tested them.

Place the HARP-5 upside down on the display. Now unscrew the 4 battery cover screws.
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Remove the battery covers.

Now you can remove the old batteries and insert six new rechargeable batteries (Check the type above).
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Advice

Please recycle or dispose the battery safely and properly according to local laws and regulations.

Now you can reassemble the HARP-5 by reversing the steps:

« Close the battery compartment with the covers.

« Screw back the 4 battery cover screws.

6.7 Step by step guide: How to change the RTC battery
6.7.1 Introduction

The battery, that powers the RTC of the HARP-5 will usually last over 9Years years. Once its power is used up, the HARP-5 will loose the date and time.
Then it is time to replace the RTC battery.

This step by step guide will show you how to change the battery of the real-time clock.

6.7.2 Required tools and materials

Please make sure you have the following tools and materials available before starting:

« A PH1 screw driver

« A fresh 3V CR2430 button cell

6.7.3 Disassembly

Place the HARP-5 upside down on the display. Now unscrew the 6 case screws.

P VN
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Open the case carefully until you can unplug the ribbon cable. Then place the back side of the case somewhere safe.

Grab the circuit board on its sides and carefully pull it straight up until it is detached from the case.

Advice
The top and bottom connector panels are not attached to the circuit board. They may fall off if they are no longer attached to the

case.

Lay down the circuit board and hold up the front side of the case.
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Now you should be able to see the button cell within the battery holder under the display on the right side.

Advice
If you accidentally unplug the flexible flat cable from the circuit board, you can simply plug it back in. Since that is a bit fiddly, you may

consider using pliers. But please be careful not to damage the flexible flat cable.

6.7.4 The battery change

Now you can remove the old button cell and add a fresh 3V CR2430 button cell.

The spring clip needs to contact the + side of the battery.

NOTICE

Please observe the correct polarity when inserting the battery.

Injury by damaged battery.

A CAU TION » Operate the device only within the defined operating temperature.

» Observe the correct polarity when inserting the battery.

» Do not touch the battery if damaged.
é * Do not touch the battery if wet.
* Remove the batteries if you do not use the HARP-5 for more than 4 weeks.

No TICE Please recycle or dispose the battery safely and properly according to local laws and regulations.

Oy

o
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6.7.5 Reassembly

Now you can reassemble the HARP-5 by reversing the steps:

» Grab the circuit board on its sides and push it with the top and bottom connector panels back into the front side of the case.
+ Plug the ribbon cable of the back side of the case back into the circuit board.
+ Place the back side on the frontside of case.

+ Screw back the 6 case screws.

7 Firmware

7.1 Firmware update

7.1.1 Introduction

The firmware is stored in the flash memory of the HARP-5 and can easily be programmed from a PC. The update process uses an ISP (In-system

programming) operation and can be executed in the field.

As we are permanently working on product improvements, the firmware is updated periodically. These updates make new features available and solve
problems, which have been discovered by our internal tests or have been reported by customers with earlier versions. All the firmware updates are
done in a way, that the updated HARP-5 will continue to interwork with an already installed, older LINWorks installation. So updating the Baby-LIN
firmware does not mean, that you necessarily have to update your LINWorks installation as well. Therefor it is highly recommended to always update

your HARP-5 to the latest available firmware version.

7.1.2 Required software

The following downloads are required to update the firmware of the HARP-5:

Download archive Description

BabyLinDriverSetup.exe This setup contains the Baby-LIN driver. It is required to update the firmware.

Firmware update package Baby-LIN / HARP This package contains the firmware for the HARP-5 as well as the update tool "blprog".

7.1.3 Update the firmware

To update the firmware of the HARP-5 you have to follow these steps:

Install the drivers for the HARP-5, if you have not already installed them.

Connect the HARP-5 with your PC.

Enter the Firmware update mode on the HARP-5:
+ Switch on the HARP-5.
+ Enter the configuration menu by pressing the "MENU" key.

Select the option "Firmware update”.

+ Confirm the firmware update mode by pressing the "OK" key.

The display switches off.
» Unpack the firmware archive.
« Start the "blprog.exe". A command prompt will be opened and guide you through the process.

+ If you have other Baby-LIN products aside the HARP-5 connected with the PC, you will be asked which Baby-LIN product you want to update.
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+ Press the "y" key to confirm the correct firmware and start the flash process.
+ Wait until the flashing finished.

« After the flashing has finished press the "Enter" key to exit the tool.

Tip
If you have other Baby-LIN products aside the HARP-5 connected with the PC you will later be asked to select one. This could easily
lead to confusions and flashing the wrong device. Therefor we recommend connecting only one Baby-LIN product during a firmware

update.

Tip
If you do not know which virtual COM-Port corresponds to your HARP-5 , you can press "CTRL+C" to stop the firmware update. Now

you may disconnect other Baby-LIN products until only your desired HARP-5 is connected. Now you can restart the "blprog.exe".

7.2 PC mode

7.21 PC mode description

The PC mode enables the HARP-5 to communicate with a PC like other products from the Baby-LIN product family. This means you are able to use the

Simple Menu and all of its features as well as writing your own applications using the Baby-LIN-DLL. It is also necessary for updating the firmware.

7.2.2 Enable the PC mode

Toenable the PC mode of the HARP-5 make sure it is switched on. If you are not in the main menu press ESC repeatedly until you are in the main

menu. Then press "F3" to enter the PC mode.
Main menu View when the PC mode is enabled

... [
HARP-5 (LIN) HARP-5 (LIN+CAN)
V.1.41 (1.91)
SD Card Okay PC mode active
9:59:12  21:9:2017

RUN ECU | LOGGER PC =241

If the PC mode is currently enabled, simply press the "F1" key to exit the PC mode again.

7.3 Stand-alone mode and autostart

7.3.1 Enable the stand-alone mode

The HARP-5 is able to operate stand-alone without a PC, PLC or operator. To enable this mode several requirements need to be met:

* Youneed a SDF with a macro that is marked as "autostart" macro.

+ The device needs to be configured to automatically start the autostart macro of a persistently stored SDF when powered up.
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7.3.2 Configure the autostart macro

You can mark a macro in a SDF as autostart macro. This means that this macro is started automatically when the SDF is loaded. Usually this macro

will start the LIN- or CAN-Bus communication and perform necessary initialisations.
To mark a macro as autostart macro the following steps are necessary.

« Open your SDF using the SessionConf.
« If this SDF does not already have a macro that you want to use as autostart macro please create one.

« Right click on the macro and select "toggle autostart macro". The macro will now have the "[autostart]" marker.

SDF Properties
@ Emulation
Signalfunctions

@ Virtual signals
o SimpleMenu
4 @ Macros
| @ Macro Start
@ AUS ek
o Stufel = Remove Del
@ Stufe? [5] Duplicate
© Macroselection |~ toggle autostart macro
P ® Events

= @ Device-specific options

Advice
Please note that only one macro can be marked as autostart macro.

Tip
You probably want to start the LIN- or CAN-Bus within the macro since it is not automatically started by loading the SDF.

7.3.3 Store a SDF persistently

All SDFs stored on the SDHC card of the HARP-5 are stored persistently. There is no need to configure the device or SDF in a special way. The option

"Store SDF in device persistently" has no effect for the HARP-5.

7.3.4 Configure the device to automatically load a SDF and start a macro
Before you can configure the device to automatically load a SDF and start a macro you have to make sure, that only one SDF is stored on the SDHC
card. This SDF requires a macro marked as autostart macro.

To enable the autostart feature switch on the HARP-5. Then press the "MENU" key and scroll down to the option "Autoexec single SDF". Press the "OK"
key and select "SDF" to start in the SDF menu or "KEYB" to start in the keyboard menu.
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SETUP LIN-UNITOOL

Display contrast 34
Backlight of [min] |Off

No SdCard=>PC-Mo|KEYB
Timeout signal display 3

Press "ESC" to exit the menu and press "MEM" to save the changes. If you now switch the HARP-5 off and then on again the autostart macro should be

executed and the SDF or Keyboard menu will be shown.

Warning
If you have more than one SDF stored on the SDHC card no SDF will be loaded automatically.

the setup.

Warning
A macro is only started automatically if a macro is marked as autostart macro.

the setup.

7.4 Logging
7.4.1 Introduction

The HARP-5 supports the logging of the frames on the LIN- and CAN-Bus. The following possibilities to log the bus data are available:

* The bus data can be logged using the SimpleMenu if the HARP-5 is connected to a PC. The logging using the SimpleMenu is described here:

Check chapter "SimpleMenu" for more information.

» The log data can be written to the SD card or transmitted through the CAN-HS interface without a PC.

* The log data can be send through a USB connection to a custom application on a PC.

7.4.2 Configure and activate the logging

The configuration of the logging feature depends on the mode the HARP-5 is using.
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Configuration SDFile mode Monitor mode
Start, stop or pause the logging Set the following system variable: Start logging without loading a SDFile. Select
"@@SYSLOGCONTROL" Logger from the main menu, configure the logger

and press start.

Source channel of the log data The source channel is selected indirectly: The Within the Logger menu: Choose an option for
logging system variables exist individually for a Source

section. If a section configure and start a logger,

the channel this section is mapped to, will be the
source channel. Check chapter "Channels and

sections" for more information.

Format of the log data Set the following system variable: Within the Logger menu: Choose an option for
"@@SYSLOGFORMAT" Format
Target of the log data Set the following system variable: Within the Logger menu: Choose an option for
"Q@@SYSLOGTARGET" the Target
Resolution of the logged timestamps Set the following system variable: The resolution of the logged timestamps is always
"@@SYSLOGTIMEBASE" in us.
Maximum log file size Set the following system variable: The maximum log file size is always 4096 MB.
"@@SYSLOGFILESIZE"

The logger menu allows to configure one logger for each source channel and offers the following options:

Option Values Description

LIN1 The first LIN channel will be the source of the logger.

LIN2 The second LIN channel will be the source of the logger.
Source

CAN1 The first CAN channel will be the source of the logger.

CAN2 The second CAN channel will be the source of the logger.

USB Check chapter "USB connection" for more information.
Target SDCard | Check chapter "SD card" for more information.

CAN1 Check chapter "CAN-HS interface" for more information.

Binary | Check chapter "Binary format" for more information.
Format

text Check chapter "ASCII format" for more information.

No This option should always be No, if the target is not SDCard.
Mixed

Yes If the target of the logger is SDCard, a common ouput file will be created for all loggers, that have activated this

feature. The name of that common fille will end with MIX instead of the channel.

7.4.3 Mixed mode

When using the HARP-5 in the handheld mode you can configure the logging from the menu. The menu allows to configure the so called mixed mode.

Usually each logger will log the information from its channel to its own file. If you activate the mixed mode, all loggers will log into the same log file. This

log file will have a "MIX" postfix instead of the channel postifx in its filename. If the mixed mode is used, all loggers will use the same format and target

settings.
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Warning
Each logger still has to be started individually, even if the mixed mode is activated.
the setup.

7.5 Log data targets

7.5.1 Overview

The HARP-5 can write log data to the following targets:

Target Description

"SimpleMenu" The logging data can be viewed and written into a file by using the "SimpleMenu".
"USB connection” The log data are send via the USB connection to a PC.

"SD card" The logging data are stored as a file on the SD card.

"CAN-HS interface" The logging data are re-send via the CAN-1 highspeed interface.

7.5.1.1 SimpleMenu

The SimpleMenu offers the possibility to record the complete bus communication of the Baby-LIN-Decvice and to save it locally in a file on the computer.

To do this, open the integrated log viewer in the SimpleMenu.

BEO0ESE
Com—_— sxf
By LN T - BSRETT LN
o
-1 _
SimanEe OEA L elslsiel0 [Rr————
e 1 el 038TM
S Versons. Meevi
o T ek B
* Channeh
L
] e

Open Log file view

Logy e e R
+ 4 logarr

After opening the Log file View, you can now add a logger. Adding the logger opens the Logging Configuration. Existing LOG configurations can be

loaded or new ones can be created.

A A
Conly name Ling comrgur abon Fierame Poespe
Loglonty_Cusmm Test y L iog corfigurabon |
Log format L n Detin —
oy frmat et vt File path i fmers fuchatausen Deskn Logong. =20
Formal drtai:
= aseru e sine i [NE5: |10 0
Th s ary ASC formaat thst s csed by thd party pradacts "
() Lipommiey bnary g [ sgrais The folowing reperts types are logges Pherisrs orefs 4 L

Frames

e

) 2 party compenble ASCITog. ] Bvern

Flename mestan pastll 31 _tum il et S4_%5 O togentgeten
[ vetagg e
O cov hanatig [ r——. y
oo Fherars atersan = o
2 Mass o Sl are orly reparted, f the BabyLIN dewce 8 Lsng 8 SOF
REEOn et Al wgrals dafiee 48 LI serrarsts 1 the ST vl be kogged - [ e i 0,
Cleme
O eovasraliog [ st s — Exemoiary ferane Crlsesiischasen Desispogang Lo 71 58_T1_H4 12,4705
[ oL requests 7] The seuroe s gy weh traestags 1 millsecands
— Check thes apson, if @ESTELOGTIMEBASE is defired and not 0.
Careel Pent Pach Expart

You can customise the logging of bus communication according to your requirements. You can select which data should be tracked and how this data

should be saved in the next step.
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7.5.2 USB connection

The log data are transmitted using the USB connection over the "X8 - PC connector" interface. The Baby-LIN driver shows the connection to the HARP-5

as virtual COM port. You can receive and log these data on a PC using a terminal program. Use the following settings to connect to the HARP-5:

* COM port: The virtual COM port of the HARP-5.

+ Baud rate: Depending on the setting of the HARP-5 115,200 Bd or 921,600 Bd.
+ Data bits: 8

+ Stop bits: 1

+ Parity: None

» Flow control: None

Warning
The PC mode of the HARP-5 may not be activated. Check chapter "PC mode" for more information.
the setup.

Check chapter "X8 - PC connector" for more information.

7.5.3 SD card

The log data are stored as a file on the micro SD card. The folder in which the log files are stored is HARP-5
Loggs

. The filename will contain the date, time and channel the log file was started on.

Advice
The following microSD card types are supported:

Type Explicit type description Maximum size
microSD SD (SDSC): Secure Digital Standard Capacity 2GB
microSDHC SDHC: Secure Digital High Capacity 32GB

Warning
The microSD card has to be formatted as FAT16 or FAT32..

7.5.4 CAN-HS interface

Received LIN frames can be resend as CAN-Bus frames over the CAN-HS interface. For this purpose you can edit the following properties of the

transmitted CAN frame:

ID-Offset | This offset is added to the frame ID of the received frame. The resulting value will be the frame ID of the transmitted CAN frame.

29Bit ID This value decides whether the CAN frame will be transmitted using a 11 Bit ID or a 29 Bit ID.

Check chapter "X7 - LIN and CAN" for more information.

Warning
* Only frames from a LIN-Bus can be resend over the CAN-HS interface. It is not possible to resend frames from the CAN-LS

interface.

* This target can not be selected, if the "Mixed mode" is used.
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7.5.5 Log dataformats

7.5.5.1 Binary format

This format uses a proprietary binary data format to store the log data. It is optimized for speed and a low file size. This file can be viewed, edited and

converted into other formats using the "LogViewer" .

7.5.5.2 ASCII format

This format is a human readable ASCII format. It consists of a header, the logged frame data and comments. It can be processed by many third party

products. The ASCII format has the following structure:

date Fri May 12 13:38:13 2017

base hex timestamps absolute

internal events logged

/7

\S]

.788508
.788508
.288498
.538493
.788488
.288531
.538525
.788519
.288509
.538504
.788499
.288489
.538536
.788531
.288521
.538515
.788510
.288500
.538495
.788490
.288532
.538527 Li
9.788522 Li
10.288511 Li
10.538506 Li
10.788501 Li

Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li
Li

O W 0 0 J~JJo ooy Ul U U bW WwwN

11
11
12
13
11
12
13
11
12
13
11
12
13
11
12
13
11
12
13
11
12
13
11
12
13
11

Tx
Tx
Rx
Rx
Tx
Rx
Rx
Tx
Rx
Rx
Tx
Rx
Rx
Tx
Rx
Rx
Tx
Rx
Rx
Tx
Rx
Rx
Tx
Rx
Rx
Tx

version HARP-4 V.1.43 Buildl

R O WwRFE O WwR O WwkRF O Wk OOWRFOOWROOWR O W -

00
00
43

01
4d

02
56

03
60

04
6a

05
74

06
Te

07
88

08

al

a6

ab

b0

b5

ba

bf

c4

16

19

1d

20

23

27

2a

2d

do

d3

ds

ds

da

dd

df

ez

The frame line components are explained using the first frame:

a7

a9

ab

ad

af

bl

b3

b5

53

54

55

56

57

58

59

5a

29

2a

2a

2b

2b

2c

2c

2d

00

00

00

00

00

00

00

00

checksum = ff
checksum = ff
checksum = 10
NodeResponseMissing
checksum = fe
checksum = f6

NodeResponseMissing
checksum = fd
checksum = df

NodeResponseMissing
checksum = fc
checksum = c6

NodeResponseMissing

checksum = fb
checksum = af
NodeResponseMissing
checksum = fa
checksum = 95

NodeResponseMissing
checksum = f9
checksum = 7e

NodeResponseMissing
checksum = f8
checksum = 65

NodeResponseMissing
checksum = f£7

CSM
CSM
CsM

CsSM
CSM

CSM
CsM

CsSM
CSM

CSM

CSM

CSM

CSM
CsM

CsSM
CSM

CSM

= classic
= classic
= classic

= classic
= classic

= classic
= classic

= classic
= classic

= classic

= classic

= classic

= classic
= classic

= classic
= classic

= classic

TarComponentget | Description

2.788508 This is a timestamp. It represents the seconds since the Baby-LIN-MB-II was powered on.
Li A bus identifier

11 The ID of the frame

Tx The direction of the frame

1 The lenght of the frame

00 All data bytes of the frame

checksum = ff The checksum of the frame.

CSM = classic The checkszum type used by the frame
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7.6 Setup of the HARP-5

The HARP-5 firmware can be configured by the following settings:

Setting Possible values Description
0 ... 20 Here you can change the brightness of the display. Higher values will drain the
Display brightness
Default: 20 batteries faster
30 60
Display contrast here you can change the contrast of the display
Default: 35
*«Off
Here you can set the time, after which the backlight of the display will switch
Backlight off [min] *0 20
off.If the backlight is always on, the batteries will drain faster.
Default: off
Here you can setup, how a SDF file is started. The meaning depends on the
following condition:
«Off Is only one SDF on the SD card and it contains a autostart macro:
. SDF * Of £ : The SDF is not automatically started
* SDF : The SDF is automatically started in the SDF menu.
Autoexec single SDF * SDF
* KEYB : The SDF is automatically started in the keyboard menu.
* KEYB More than one SDF file or the SDF file has no autostart macro:
Default: Off * Off :The user decides on each start, in which mode the SDF starts.
* SDF : The SDF is started in the SDF menu.
* KEYB : The SDF is started in the keyboard menu.
«Off
Here you can configure if the HARP-5 will automatically change into the PC
No SD card => PC mode *On
mode, if no SD card is inserted.
Default: Off
< Off Here you can configure a timeout, which will reset the display of a signal value, if
Timeout signal display 1 60 this signal was not present on the bus for that amount of time. The timeout is
Default: Off specified in seconds.
+Off
Here you configure the HARP-5to automatically switch on, if the 24V supply is
Auto-On by DC-IN *On
connected.
Default: On
+115.200
Here you can configure the baudrate, that is used, if a logger selects USB as
Logger baudrate *921.600
target.
Default: 115.200
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Setting

Possible values

Description

Accu charge enable

*No

*Yes

Default: No

Here you can configure, if the batteries of the HARP-5 will be charged

over the 24V power supply.

Disconnect LIN-busses

* No

*No

textbullet Yes

Default: No

Here you can configure, if the two LIN bus interfaces are connected. If
you want to use the LIN bus interfaces separately, select Yes. If you

want the conenction between the LIN bus interfaces, select No.

Submenu with the following options:

* Summertime

*Year The HARP-5 features a real-time clock. In this sub menu you can edit
Set date and time *Month the date and time of that clock. The summer time configuration is the
- Day same as Daylight saving time.
e Hour
*Minute
+Off The HARP-5 features a real-time clock. This configuration activates
) ) ) the summer time setting for your clock. The Daylight saving time
Daylight saving time *On

Default: Off

configuration is the same as Summertime in the Set date and time

sub menu.

Select SDF

*File name

e Section name

Default: file name

Here you can configure, if the "Run ECU menu" menu will show you

the file name of the SDF or the name of the first section.

Firmware update

A dialogue opens and asks you

whether you are sure.

With this option you can set up the firmware mode of the HARP-5.

Format SD card

A dialogue opens and asks you

whether you are sure.

With this option you can format the SD card. The data on the SD card
will be lost. You should make a backup of your SD card, before you

format it.

CAN terminal

A dialog will open

This dialog can be used for basic CAN debugging. The functionality is
very limited. When opened, the window will show all data bytes of the
received frames with the ID 0x100 (Decimal: 256) on the CAN-HS
interface, interpreted as ASCII characters. Therefor the CAN-HS bit
rate has to be 250 kbit/s.

7.7 Hand control

7.7.1 Introduction

The HARP-5 features a graphical LCD display and a keypad with 12 keys. These features allow a hand control to monitor and control the LIN- or CAN-

Busses.
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The following chapters describe the "Key layout" as well as the different "Menus" the HARP-5 can show.

Finally the chapter "Navigation" gives you an overview, how to navigate through the different menus.

7.7.2 Key layout

The HARP-5 has a keypad with 12 keys. 3 of them can be used as functions keys.

Key Name Function
F1 [ F2 } [ F3 Functions keys: F1, F2, F3 These function keys will have different functions depending on the
current menu.
ESC The ESC key usually exits a menu and goes up in the menu hierarchy.
MENU The MENU key will open another menu depending on the current
menu.
OK The OK key is used to confirm information and input dialogs.
On/OFF The ON/OFF key will switch the HARP-5 on and off.
MEM The MEM key is used to save changed settings.
a Q UP & DOWN The UP/DOWN keys are used to navigate through list menus.
<j [> LEF & RIGHT The LEFT/RIGHT keys are used to change values.
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7.7.3 Menus

7.7.3.1 Boot screen

The boot screen will appear for a short time while the device is booting. By pressing ESC during that time, the boot screen will stay visible, until ESC is

released.
The boot screen shows you the following information:

* The product name: HARP-5.
* The activated bus interfaces.
» The version of the main firmware and the charging CPU firmware in brackets.
* The hardware variant and revision of the installed Display-I-O-connector board.
» The activated options:
— Support for SDF-V3
Activated CAN-HS channel
Activated CAN-LS channel

Activated second LIN channel

=]
HARP-5 (LIN+CAN)

V1621  (1.91) EXT: UT-G
Options: 1, 2, 3, 4

Key | Function Key Function

ESC Prevent the closing of the biit screen, while the key is pressed

7.7.3.2 Main menu

The main menu shows you the following information:

* The product name: HARP-5.
» The activated bus interfaces.
* The current state of the SD card.

* The current time and date.

I = | -
HARP-5 (LIN) HARP-5 (LIN+CAN)

SD Card Okay No SD Card !
9:59:12  21:9:2017 9:59:12 21:9:2017

RUN ECU | LOGGER PC LOGGER PC

Example with SD card and no CAN license Example without SD card and with CAN license
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Key Function Key | Function

Fl RUN ECU Navigate to the "Run ECU menu".

F2 LOGGER Navigate to the " Logger menu".

F3 PC Enter the "PC mode" and navigate to the "PC mode menu".
MENU Navigate to the "Setup menu".

7.7.3.3 Setup menu

The setup menu shows you a list of all the options of the HARP-5 firmware. Check chapter "Setup of the HARP-5" for more information.

Display contrast 34
Backlight off [min]  |Off

Autoexec single SDF|SDF

No SdCard=>PC-Mo|KEYB

Timeout signal display 3

Key Function Key | Function

ESC Navigate to "Main menu". If you have not saved the changes you made by pressing the MEM key, a
dialog will ask you, if you want to save your changes, before you can leave the setup menu. The

changes are saved by pressing the MEM key or discarded by pressing the ESC key.

MEM Save the changes you made.
UP & DOWN Move the cursor of the currently selected option up or down.
OK & LEFT & RIGHT Open the edtiting dialog for the currently selected option.

7.7.3.4 PC mode menu

The PC mode menu is visible, if the HARP-5 is in the PC mode.
The PC mode menu shows you the following information:

* The product name: HARP-5.

» The activated bus interfaces.

» The version of the main firmware and the charging CPU firmware in brackets.

+ The information, that the PC mode is active. If it is active, because no SD card is inserted, the hint is given, that you can only exit it, if you insert
a SD card.

.= =
HARP-5 (LIN+CAN) HARP-5 (LIN+CAN)
V.41 (1.91) V.1.52.0 (1.91)
PC mode active PC mode active, insert SD
card to exit PC mode

EXIT EXIT
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Key | Function Key | Function

Fl EXIT Exit the PC mode and navigate to the "Main menu". If the setting No SD card => PC modeis activated, this item is only

ESC visible, if a readable SD card is inserted.

7.7.3.5 Run ECU menu

The main menu shows you the following information:

* The type of the currently selected item.

» The folder tree of the inserted SD card including all SDFiles.

HarpDemo1-V3.sdf

HarpDemo1-V2.sdf

Key Function Key | Function
ESC
Navigate to the "Main menu".
MENU
UP & DOWN Move the cursor of the currently selected entry up or down.
OK & LEFT & RIGHT Select the currently selected entry. If the selected entry is a SDFile, is loaded and the "SDF start

menu" is shown. If the selected entry is a folder, the content of the folder is shown.

Advice
After a SDFile is loaded, it is checked, if a macro is marked as autostart macro. If this is the case, the autostart macro will be

executed either when the "SDF menu" or the "Keyboard menu" is shown for the first time.

7.7.3.6 SDF start menu

The SDF start menu shows you the following information:

+ The file name of the selected SDF.
» The name of the first section (Only if the setting Select SDF is set to Section name).
* The possible start options:
— SDF MENU: The GUI-Elements from the SDF are shown.
— KEYBOARD: The display values and keyboard labels from the HARP-5 device specific options in the SDF are shown.
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I — ]
HarpDemo1-V2.sdf

SDF MENU | KEYBORD

Key Function Key | Function

Fl SDF MENU Start the SDFile and navigate to the "SDF menu".
Section in SDFile Funcction
The SDFile contains only 1 section Start the SDF and navigate to the "Keyboard menu".
F2 KEYBOARD
The SDFile contains multiple sections Start the SDF and navigate to the"Section selection
menu".
ESC Navigate to the "Main menu".

Warning
If the bus is started, it will continue to run until you press ESC. Then the bus and all SDF related functions will be stopped.

7.7.3.7 SDF menu

The SDF menu shows you the following information:

* The channel and SDFile or section name.
+ A scrollable list with the elements defined in the GUI-Elements of the SDFile.

+ Buttons to control the bus.

Advice
If you load a SDFile with multiple sections, all elements within the GUI-Elements of each section will be shown.

LINO:HARPDEMO1-V2.SDF LINO:HARPDEMO1-V2.SDF [
ActSpeed OFF Fan target speed 47.2%
VehicleSpeed 0 Fan actual speed 236 rpm
MsgCounter 0 Fan actual voltage 13.75V
ParkPosition 0 Fan actual current 49 A

START RESTART SLEEP START SLEEP
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Key Function Key | Function
START + Only available, if the bus is not running:
Fl
Here you can start the bus, if it is not already running. All signals will be reset to their default value.
STOP * Only available, if the bus is running:
Only available, if the bus is running:
F2 RESTART * Only available, if the bus is not running:
Here you can restart the bus, if it is not already running. A restart is like a start, but no signals will be
reset to their default value.
F3 SLEEP * Only available, if the bus is not running:
Here you can send a sleep command to the bus.
ESC Navigate to the "SDF start menu".
MENU Navigate to the "Logger menu".
On / Off Switch between signal representations:
+ Decimal raw signal value
* Encoded signal value
Up / Down Move the cursor of the currently selected entry up or down.
OK / LEFT / RIGHT Edit the currently selected entry.
* You can only edit signals, if they are added as Edit signal in the GUI-Elements of the section.

Advice
If the bus is started, it will continue to run even if you press ESC and enter the "SDF start menu". If you press ESC in the "SDF start

7.7.3.8 Section selection menu

menu" again, the bus will be stopped.

The section selection menu shows you the following information:

* The available channels are shown

SELECT CHANNEL:

Key Function Key | Function
ESC Navigate to the "SDF start menu".
UP / DOWN Move the cursor of the currently selected entry up or down.

OK / LEFT / RIGHT

Show the variables set in the keyboard menu of that section and navigate to the "Keyboard menu".
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7.7.3.9 Keyboard menu

The keyboard menu shows you the following information:

* The channel and SDFile or section name.

+ Afixed list with the elements defined in the Device-specific options of the HARP-5 in theSDFile.

+ Up to 10 buttons, that can trigger user-defined actions.

LINO:HARPDEMO1-V2.SDF
ActSpeed
ParkPosition

SPEEDT | SPEED?2 | INTERVALL
VSPEED- VSPEED +

Key Function Key Function
Fl
F2
F3
UP
LEFT
oK User-defined The text and function of these buttons can be defined freely by the user within a SDFile.
RIGHT
ON / OFF
DOWN
MEM
MENU « This button will trigger different actions depending on the length of the key press.
Duration the key is pressed Function
Key is pressed short Navigate to th "Logger menu".
Key is pressed long The key grid will be shown or hidden
ESC Navigate to the "SDF start menu".

Advice

If the bus is started, it will continue to run even if you press ESC and enter the "SDF start menu". If you press ESC in the "SDF start

menu" again, the bus will be stopped.

7.7.3.10 Logger menu

The logger menu lets you configure different logger. The following settings can be changed.

+ Source : The source can be any activated channel.

* Target : Check chapter "Log data targets" for more information.

* Format : Check chapter "Log data formats" for more information.

Mixed :With this option more then one logger can write into the same log file. Simple activate this option and start the logger for each channel

individually.

Check chapter "Configure and activate the logging" for more information.
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BUS-LOGGER

SD card
Binary
No
STATUS
If the logger is not started If the logger os started If the logger is paused
Key Function Key | Function
START * This item is only visible, if the logger for this channel is currently not active.
Fl Start the logger for this channel
PAUSE * This item is only visible, if the logger for this channel is currently active and not paused.
Pause the logger fpr this channel
CONTINUE * This item is only visible, if the logger for this channel is currently active, but paused.
Continue the logger for this channel
F2 STOP * This item is only visible, if the logger for this channel is currently active, but paused.
Stop the logger for this channel
F3 Status * This item is only visible, if the logger for this channel is currently active, but paused.
Shwo the status of the logger for this channel
ESC
Navigate to the "Main menu".
MENU
UP / DOWN Move the cursor of the currently selected entry up or down.
OK / LEFT / RIGHT Edit the currently selected entry.
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7.7.4 Navigation

Current menu Button | Next menu
Fl Run ECU menu
F2 Logger menu
"Main menu"
F2 PC mode menu
MENU Setup menu
"Setup menu" ESC Main menu
Fl
"PC mode menu" Main menu
ESC
ESC
Main menu
MENU
"Run ECU menu" LEFt
RIGHT | If a SDFile is selected: SDF start menu
OK
ESC SDF start menu
"SDF start menu"
MENU Logger menu
ESC SDF start menu
"SDF menu"
MENU Logger menu
ESC SDF start menu
OK
"Section selection menu"
LEFT Keyboard menu
RIGHT
ESC SDF start menu
"Keyboard menu"
MENU Logger menu
ESC Back to the previous menu. The following menus are possible:
* Main menu
"Logger menu"
MENU * SDF menu
» Keyboard menu
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8 Workflow

In this chapter we will show you how the workflow looks like in a typical LIN use case. For this purpose, we will introduce the following components to
you:

+ LDF
+ Signal description

+ Specification Diagnosis Services

From this information, the SessionDescriptionFile (SDF) can be created. The SDF is the linchpin in LINWorks-based applications.

8.1 Overview

The following graphic shows the typical workflow of a LIN-based application with our Baby-LIN-Device.

- | SDF

LDF C:‘:_\ SessionDescriptionFile | ~0F 1S loadedto
;> device

¥ T
e -
. a —
__—-’

Bus simulation based on LDF

data
Signal :r“_j}
description il Implementation of functional
logic through macro and
event programming LIN-Bus
—) Implementation of diagnostic
r T services via protocol feature T @
Specification — 4
Diagnosis ot
Services ‘.‘
5 ] h

This diagram shows how the individual LINWorks software applications are linked to each other.
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- LINWorks

—> LDF-
LDF \ Editor

LINWorks S " LINWorks

SimpleMeny | f—— — Session-

Configurator

own Baby-Lin
Aikatian ) € > | TbhiL o

8.2 Getting started

8.2.1 Introduction

This getting started guide will show you how to create your Lin application using the information from the LDF and the signal descriptions. In the following,
you will learn how to create an LDF and integrate it into the SDF. Furthermore, the Unifeid Diagnostic Services will be introduced. After you have

successfully created the SDF, the HARP-5 can be operated in standalone mode, LIN bus data can be logged, or macros can be defined for autostart.

Advice

This guide assumes you are using a Microsoft Windows operating system.

8.2.2 Installation

Before you can start using the HARP-5 you have to install several components of the LINWorks software.

If you have not already downloaded the LINWorks software, please download it now from our website: Link: https://www.lipowsky.de/downloads/

Advice

Check chapter for more information.

The following components are required for this getting started guide:

« Baby-LIN driver
« SessionConf

« SimpleMenu

« LDFEdit
Phone: 010-2601-9622 User Manual, HARP-5
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8.3 LDF

LDF (LinDescriptionFile) has been developed by the LIN Consortium, in which various parties such as car manufacturers, suppliers and tool suppliers
were involved. This means that the LDF specification is not dependent on a single manufacturer and can be used universally.The Format and syntax of

the LDF are described in the LIN specification.

Each LIN bus has its own LDF, which collects all the properties of this specific bus in one document. This includes which nodes are present on the bus,

which frames are defined and according to which scheme they are to be emulated.

8.3.1 LDF Example

The following example shows the LDF of a windscreen wiper motor.

LDF header LIN description file ;
LIN language version = "1.3"

LIN speed = 19.200 kbps ;

Node section Nodes {
Master:MasterECU,1.0000 ms,0.1000 ms ;
Slaves:SlavelMotor,Slave2Sensor;

}

{ MessageCounter:8,0x00,MasterECU, SlavelMotor,Slave2Sensor;

Ignition:1,0x0,MasterECU,SlavelMotor,Slave2Sensor;
WiperSpeed:3, 0x0,MasterECU, SlavelMotor;

Temperature: 8, 0xFF,MasterECU, SlavelMotor,Slave2Sensor;
WiperActive:1,0x0,SlavelMotor,MasterECU;
ParkPosition:1,0x0,SlavelMotor,MasterECU;
CycleCounter:16,0x00,SlavelMotor,MasterECU;
StatusSensor:8,0x00, Slave2Sensor,MasterECU;
ValueSensor:8,0x00,Slave2Sensor,MasterECU;

}

Frame section Frames {
MasterCmd:0x10,MasterECU, 4 {MessageCounter, 0;
Ignition, 8; WiperSpeed, 9; Temperature,16; }
MotorFrame:0x20, SlavelMotor, 4{ WiperActive,0;
ParkPosition, 1l; CycleCounter,16; }
SensorFrame:0x30, Slave2Sensor, 2StatusSensor, 0; ValueSensor, 8;

}

Schedule table Schedule tables {
Tablel { MasterCmd delay 20.0000 ms ;
MotorFrame delay 20.0000 ms ;
SensorFrame delay 20.0000 ms ;}
}
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Signal section Signals

Signal encoding section Signal encoding types {

EncodingSpeed { logical value,

logical value,0x01,"Speedl" ;
logical value,0x02,"Speed2" ;

logical value,0x03,"Interval"

EncodingTemp { physical value,

0x00, "Off"

it

0,253,0.8,- 35,"degrees C"

logical value, OxFE,"Signal not supported"

logical value, OxFF,"Signal not available" ;}

}

Signal representation

{ EncodingSpeed:WiperSpee
d;
EncodingTemp:Temperature;

}

8.3.2 LIN application frames

’

With the information from an LDF, you can assign all frames that appear on the bus to your publisher using the PID. You can also interpret the data

regarding the signals it contains.

Frames SDF-Nr.: 0

Name: [Mastercmd
. ra|
D | 10—
entsprechende Protected ID: Ol
Verbreitet durch: |masw ;i
= 3 L
Groe bytes): | A=
Signals und Offsets des Frame:

Hinzufligen. ..

IFr.';tmres{
MasterCmd:0x10,MasterECU 4 {
MessageCounter,0;
Ignition,8;
WiperSpeed, 9,
Temperature, 16; }
}

The frame is structured as shown in the following graphic. The frame defined in the LDF is recognised with the identifier with ID = 0x10 and the signals

can be mapped from the 4 databytes.

|

LA '

Identfer Databytel Databyte

8.3.2.1 Protected LIN identifier

Databyted

Databyted CheckSum

The Frame Id is 8 Bit in size, where by the upper 2 bits are used as parity bits. So only 6 bits remains to represent the effective frame identifier. This
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makes a range of 64 different frame id's.
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Paritybit P1 (1D.7) Paritybit PO (1D.6) Identifier Bits 1D.5 - 1D.0
ID.1A1D.341D.4*ID.5 I(1D.0AID.17MD.24D.4) 0...63
Id dec Id hex PID Id dec Id Hex PID Id dec Id hex PID Id dec Id hex PID
0 0x00 Ox80 i6 0x10 x50 32 0x20 0x20 48 0x30 0xFO
1 px01 oxcl 17 0x11 ox11 33 0x21 0x61 49 0x31 0xB1
2 0x02 Oxd2 18 0x12 0x92 34 0x22 OxE2 50 0x32 0x32
3 0x03 0x03 19 0x13 0xD3 35 0x23 0xA3 51 0x33 0x73
4 004 Oxcd 20 0x14 ox14 36 Ox24 Ox64 52 0x34 0xB4
5 0x05 Ox85 21 0x15 0x55 37 0x25 0x25 53 0x35 OxF5
] 0x06 0x06 22 0x16 0xD6 38 0x26 OxAB 54 0x36 0x76
7 007 Ox47 23 0x17 ox97 39 0x27 OxE7 55 0x37 0x37
8 0x08 0x08 24 0x18 0xD8 40 0x28 OxAB 56 0x38 0x78
9 0x09 0x49 25 0x19 0x99 41 0x29 OxE9 57 0x39 0x39
10 Ox0A OxiCA 26 Ox1A Ox1A 42 w2 A Ox6A 58 Ox3A OxBA
11 0x0B 0x8B 27 0x1B 0x58 43 0x28 0x2B 59 0x38 OxFB
12 0x0C Ox4C 28 0x1C 0x9C 44 0x2C OxEC 60 0x3C 0x3C
13 0x0D 0x0D 29 0x1D 0xDD 45 2D OxAD 61 0x3D 0x7D
14 Ox0E Ox8E 30 0x1E OxSE 46 Ox2E Ox2E 62 0x3E OxFE
15 Ox0F OxCF 31 Ox1F Ox1F 47 Ox2F Ox6F 63 0x3F OxBF

Advice
Note that the following IDs are reserved for protocol extensions and diagnostic and configuration data:

» 60 (0x3C) and 61 (0x3D) are used to carry diagnostic and configuration data.

* 62 (0x3E) and 63 (0x3F) are reserved for future protocol enhancements.

8.3.3 LIN Scheduling

The order in which the frames are sent to the LIN bus is defined in a so-called Schedule Table. One or more Schedule Table(s) are defined in each LDF.

Each table entry describes a frame by its LDF name and a delay time, which is the time that is made available to the frame on the bus.

Schedule Table SOF-r: 0

Harme: Taie 1

Schethie:

] teserondan [ 200m0——
] et o) [ o —
() sreeom —
1] [rmigen., .

A Schedule Table is always selected as active and is executed by the master.The master places the corresponding frame headers on the bus and the

publisher assigned to this frame places the corresponding data section + checksum on the bus.

Only the master can switch the Schedule Table. Thus the master application determines which frames appear on the bus in which time sequence.

8.3.4 LIN Diagnostic frames

Diagnostic frames are a pair of MasterRequest (0x3c) and SlaveResponse (0x3D) frames. Used to send information that is not described in the LDF.

| ., : ) . |

1Y) | |
0x3C MasterRequest: . ' " / I ' || I |

Break identr Databytel Databytel Databyted Databytad CheckSum
Request Data define the node and the re-
quested action.
MasterRequest
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0x3D SlaveResponse: SEE— | !_J U U | Ul al
Data generated by the addressed slave; con-

tent depends on request

SlaveResponse

The Master Request and Slave Response have special properties:

* They are always 8 bytes long and always use the Classic Checksum.
* No static mapping of frame data to signals; frame(s) are containers for transporting generic data.

* Request and response data can consist of more than 8 data bytes.

The MasterRequest - SlaveResponse mechanism can be used to transmit a wide variety of data because it is a universal transport mechanism. A main

application is the diagnosis and End of Line (EOL) configuration of nodes.
In the field there is a whole range of different protocols, depending on the vehicle and ECU manufacturer:

* Alot of proprietary diagnostics or EOL protocols

» DTL based protocols (Diagnostic Transport Layer)

» Keyword 2000 Protocol (ISO 14230 -1 to 4)

» UDS (Unified Diagnostic Services) (ISO 14229-1:2013)
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8.4 Session Description File (SDF)

8.4.1 How to create a LIN application

1. Requirement

A LIN node (slave) and a suitable LDF file are available. An application is to be implemented in which a

A simulated LIN master allows the node to be operated in a certain way.
2. Requirement
However, the information in the LDF is usually not sufficient. The LDF describes the access and interpre-
e tation of the signals, but the LDF does not describe the functional logic behind these signals. Therefore
you need an additional signal description which describes the functional logic of the signals.
3. Requirement
If the task also requires diagnostic communication, a specification of the diagnostic services supported by
;%;:c?ifl'%': | the nodes is also required. In the LDF, only the frames with the respective data bytes are defined, but not

their meaning.
These requirements can then be defined and edited together in a Session Description file (SDF).

8.4.2 Introduction

The Session Description file (SDF) contains the bus simulation based on the LDF data. The logic of the individual frames and signals can be programmed

by macros and events. In addition to the LDF LIN schedule, further diagnostic services can be implemented in the SDF via protocols.

This makes the SDF the central working point of all LINWorks applications.

8.4.3 Create a SDF

The SessionConf software application is used to create and edit the SDF. For this purpose, an existing LDF is imported.

B * 2L A FD: oo PID: |Hex | %l0x80

= |
Create SDF
bry importing Open SOF
LOF or DEC fles

Recent files

8.4.4 Common Setup

8.4.41 Emulation

Select Emulation in the navigation menu on the left. Here you can select which nodes you want to be simulated by the HARP-5. If you only want to

monitor the LIN-Bus, select nothing.
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_ -
A SessionConf 2141 - [Untitied"] Lo [E (s
File Edit View Tools Help [x
SRS : - =
(2 & 3 & A FID: 0x0 +| PID: w80 )
|SDF Version 3 x ] -
Frameld State Setunused bitstol  Comment
[141n: Smplewiper v | 4 [E MasterECU [master] Emulated 1
MasterCmd (a0 Emulated
= (=
[E] MasterReq 03¢ Emulated ]
4 [J] SlavelMator Emulated
MeotorFrame 0nc20 Emulated (=]
Emulation 4 [J] Slave2Sensor Emulated
Virtual signals SenscrFrame 030 Emulated El
Signalfunctions
Protocols
GUI-Elernents (SimpleMenu/HARP etc)
Macros
Macroselection
Events
Device-specific options
8.4.4.2 GUI-Elements
Select GUI-Elements in the navigation menu on the left. Here you can add signals you want to monitor.
Fle Edit View Tools Help ®
Wi J‘ iy P o S
50k vwmena - Type Mame Target Comment | | %% [ Macos | Mscrosslecsons |
o 1|0 # Edit signal MessageCounter MessageCounter i‘mna-dwnmu:
gt # Editsignal Ignition Egnition e =
2l=lE 3, , Sitigral Wonigend  Wpsigeed ——
SOF Properties 3 # Editsignel Tempersture  Tempessture # MescageCounter st (mestes)
Emulation X
Wirtual signals # lgnition MasteECU | master)
Signafunctions # WipeSpeed  MasterECU (master)

Brotoool

[ o tremems smpseMenutiaRz e |
Macros

Macroselection

Events

Device-specific options

# Tempersture  MasterECU {master]

Wiperhcinm | SavelMotor

ParkPositon | Savel Motor

wii“w il
|

# MesteegBl  MasterECU (master]
10 # Mastefeql  MastesECL {master)

Advice

There are other ways to monitor frames and signals, but this is a good and configurable starting point.

8.4.4.3 Virtual signals

Virtual signals can store values just like bus signals, but they do not appear on the bus. They can be used for many different tasks like:
« Temporary values, like counters » Operands and results from calculations

« Store constants « etc.
The size of a virtual signal can be set to 1...64 bits. important for use in the protocol feature.

Each signal has a default value that is set when the SDF is loaded.
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.y
BxAEO PO o rseemetming | i sF vesen 1314
S vermon 3 -
Harme Remgth initial Wabum (dmcimal]  nitiol Vohu (hesadecimaal]  Irikael Vlue (ASC10 Reset cn BUS start St
I ye—— = |2 eesvsausstate - [ [ m ot the state o4 the LIN- & CAN-Bui
] B = = i o o =]
* L b ) =]
Section propertse: 2 imi2 '] [} [ 0 =
Bus description T = = =
Emuiation = 0 =]
Tabsles 37 repetitions n [ [ 0 0
Virtual signals 1 mentime E [ [ o =
“ Sgnffunctios - " Sy
MessageCouer 3 e 0O a
Protocoh 4 Tadurs 1% [ [ o 5|

Gll-Elements SimpleMenis HARF etc)

8.4.4.4 System signals

System signals are virtual signals with reserved names. When a system signal is applied, a virtual signal is created at the same time and linked to a

specific behaviour.

In this way, you can access timer, input and output resources and system information.

(hoose varable
v it 53 e
Al Sy LN Sevces - Maime BSSTIBULETATE
. Readondy "
e Heset policy: Dt (s defrest n s sqrd i)
Mame Descrphion
Timens et P st of P LN & CAN AL
Digtal I
fulaleg The foluing eaiues e defined for the LI
~ Sytem Value Deacriptica.
SESVINFOT System information ® — g
SEIINFO 1 st s iy creckie b g
-t T LINumestage n avadatie ane # mheskie & remg
BOVMEOL Tha ok s arw defrad fr the CA0 B
BETISNFOS ‘Duaciiption
@OIVINFOE Systam wfatmation o (AN B s ot et ah S or s dieppest
SESHFOT Syatem mfarmaticn 1 cwie
AT Gets the tiate of the LIN- o CANBus. om amether nde
R— T CANBs s
BEVICFS o another rose
@EICFR
EEITFR
SOSVSCFER Aynilabie o these Sevices
@ESCRGN Moty deis
SOV y
GOSN
SEEYSITERNAL

B ETIIMACADS_ COMCURRENT

Advice
For more information and a list of all available system signals, please check the chapter "System variables".

8.4.4.5 Macros

Macros are used to combine multiple operations into a sequence. Macros can be started by events or, can also be called from other macros in the sense

of a Goto or Gosub. The DLL API calls a macro with the macro_execute command.

A
ExMEDO A\ [l cpertsetings + Requred S0F verson: 3 14
PV T mecommber 1
1434: Semgletioer ]| M=
| = Eﬂ ; Parameter count |
Carrment
Section peoperties
Bus description Lebel Condition Commend Comment
i:‘l‘:"““ [} Printt an Diebusg report: “Macro starts”
Vichial Sgmals 1 Gosub macre “BusStart(” Macro BusStart s being executes!
~ Signafunctian: 2 Gosub macra "Example250, 1000)° Macro Emuaple is execited and is passed the values 250 and 1000 a5 pararneters
MezsageCounter 2 : -
e 3 Piint an Debusg report: “Executian was successful

GUI-Elemnents (SimpleMenu/HARP etc)
Macros

BusStart

Execute

<

All Macro Commands can use signals from the LDF and signals from the Virtual Signal section like the system signals.

Another important function of the macros is to control the bus. The bus can be started and stopped via macro. Furthermore, the schedule can be

selected and the status of the bus can be checked with the help of the system signals.
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Advice

For more information or if you want to implement an autostart macro, please read the chapter "Configuring an autostart macro".

A
B® \1, | A o dowetsetings * | seaured soF vemen: va18
S T Megorumber 0
T o1 hame [paston
- m 2 [0
> = £ g o
Comment |
Section properties
Bus descrgtion Label Condition Command Comment
E"';'I"""" i Srint on Debug report: “Bus starts with schedule Teke!”
Tahles
\irtual signais 1 Start BUS with schedule Tabie]
* Signalunctions 2 Delay 200ms
X ?1';""'7'(““'"" 3 If Signal @@SYSEUSSTATE = 2 Print an Debug report: “The bus has been started and the schedule is running taksie1”
mtocaly |

GUI-Bemients (SamplebenuHARF etc)
Macros
Busitan
Macrosehection
Events
Device-specific opticns

<

Each macro always provides 13 local signals:

_LocalvVariablel, LocalVariable2, ., _LocalVarablel0O, Failure, ResultLastMacroCommand, Return

The last 3 provide a mechanism to return values to a callcontext Return, Failure)or to check the result of a previous macro command. The

signals LocalVariableX can be used e.g. as temporary variables in a macro.

e

(=] 1 34 e M ¢ P epertastings v Aequred SOF verson: 114
SOF Yersan 3 = [— -

1L Smpleiifos = [ Siiovels

F = Fj g Pt 2

Parameter named |int 15Value | [intsaishoe
Section properties

Bus description E_ e i
#‘“‘I‘“"’" Label  Conditicn Command Comement
ables
Virtual signats 0 Set signal “speed 1" 1o value from signal *_LocalVariabie1"
~ Sgnaffunctians 1 Set signal “speed_1* ta value from signal *_LocalVarisble2”
MessageCounter 2 Set signal "WiperSpeed” 1o valise from signal “speed_1*
Protocoks : -
GUI-Elerments (SimpleMben/HARD ete) 7 i i
~ Macros 4 Set signal “WiperSpesd” to valuse from signal “speed 2°
BusStart 5 Delay 500ms
Execute

Exarmgle{ink! BValue, mt64Value)

A macro can receive up to 10 parameters when called. In the macro definition, you can give these parameters names, which are then displayed on

the left in the menu tree in brackets after the macro name. The parameters end up in the signals LocalVariablel...10 of the called. If no
parameters or less than 10 parameters are are passed, the remaining LocalVariableX signals receive the value 0.

8.4.5 Example SDF

You can download the GettingStarted_Example SDF in the download area on our website under the following link.

Link: https.//www.lipowsky.de/downloads/

8.4.6 Start the bus communication

Start the SimpleMenu. You should be able to find your HARP-5 in the device list on the left. Click the connect button and then load the SDF you created
earlier.
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& SimpleMenu v2.27.1
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A 1 Baby-LIN Interface
| vt serial:fCOM3
Now you can see the variables you added to monitor. To start the simulation/monitoring click on the start button.
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Framecount: 2666 FPS: 50 LIN-Speed 19204 bits

Now you will see the changes of these signals.

Tip
The HARP-5 features a lot more features and possibilities and can be used for a wide selection of applications. Keep on reading this

manual to learn more about the HARP-5 .

9 LINWorks Software - Overview

The LINWorks is a collection of software to operate the HARP-5.The complete LINWorks software package is available for download on our website.
There you will also find the LINWorks Software Manual, which gives a detailed overview of the individual program and how to work with and create

Session Description Files.

You can download both from the following link: https://www.lipowsky.de/downloads/
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Component Archive subfolder | Description

Al A\ Ak
A A\ A\

Datasheets User manuals Application notes Documentation The datasheets show a quick overview about a Baby-LIN product and its
features. The user manuals contain the main documentation. The
application notes contain some older information, that have not been added

to the user manuals yet.

Baby-LIN driver The Baby-LIN driver is necessary to connect a HARP-5 to a windows PC
via USB. The HARP-5 will be available as virtual COM port.
LDFEdit LINWokrs The LDFEdit allows the inspection, creation and edit of a LDFile (LIN

Description File).

SessionConf LINWokrs The SessionConf allows the inspection, creation and edit of a SDFile
(Session Description File) and features a file import for LDFiles (for LIN-Bus
simulation). It defines everything needed for a complete simulation of each
available bus, e.g. which nodes on each bus are available and which nodes
should be simulated by the Baby- LIN-RC-II. Moreover it allows defining an
application logic. This programming ability is available for each device out of

the box.

SimpleMenu LINWokrs The SimpleMenu is used to establish a connection to the HARP-5 and
upload SDFiles, change the device target configuration, control the bus and
monitor the frames and signals on the bus. Even without a LDFile/ SDFile

the bus can be monitored and the frames can be logged.

LogViewer LINWorks The LogViewer can show and convert the log files of the HARP-5 as well as

the SimpleMenu.

Baby-LIN-DLL Development The Baby-LIN-DLL allows customers to create their own application and use
all features of the HARP-5 like controlling and monitoring the LIN-Bus
interfaces. The Baby-LIN-DLL is a native C/C++ DLL. It is available for
Windows, Linux and RaspberryPi. Wrapper for .NET, Python, VB6 and
LabView are available. Of course we provide examples for all supported

languages.

Serial writer Tools The serial writer is used to change the serial number, that is stored within
the persistent memory of a HARP-5 . This serial number influences the

allocation of the virtual COM port number, the HARP-5 is available under.

BLProg Tools The BLProg is used to update the firmware of a Baby- LIN-RC-II. If you
download a firmware package from our customer portal (portal.lipowsky.de)

a current version of the BLProg will always be included.

Baby-LIN-MB-Tool Tools The Baby-LIN-MB-Tool allows to access many features of the
Baby-LIN-MB-II. It can help to search and identify Baby-LIN-MB-IIs, change
the network configuration and select different modes. Scripts using the
ASCIl command protocol can be executed, debugged and logged. The
simulation mode allows to simulate certain behaviours of the
Baby-LIN-MB-II to test custom applications. Additionally the
Baby-LIN-MB-Tool features many different logging capabilities.
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The following graphic shows how you can use our LINWorks software in connection with our the Baby-LIN-Devices.

Baby-LIN Workflow Web-
Interface
LDF-Editor
LIN
Database
Descripti
escFr”[: cn\ / V
Session ﬁ
Configurator
Session
Description
= File

—
SimpleMenu A >
Baby-LIN-DLL L f >

=
Custom ] C/CH++ _
N . | NET ! =
Application LabVIEW e
Python
Phone: 010-2601-9622 User Manual, HARP-5
Email: info@haehong.com Date : 2022-03-02

Version: 4.0

Website: https://haehongtec.com/
Page 58


https://haehongtec.com/

A
= » HaeHong ‘

LIPOWSKY.
INDUSTRIE-ELEKTRONIK

10 Migration information

10.1 Migration from HARP-5 to HARP-4

All Baby-LIN products of the second generation were designed to be compatible with the first generation. Due to hardware and software changes, the

compatibility may be affected in certain areas.

If you have used a HARP-4 in your environments and applications and now want to replace it with a HARP-5, the following chapters give you an overview

of the topics, you have to consider.

i ——

subsectionLIN-Bus transceiver

| IS

The used LIN-Bus transceiver has changed. The following table shows you, what properties have changed:

Baby-LIN product HARP-4 HARP-5
LIN-Bus transcceiver Si9241A MC33662
Maximum LIN-Bus baud rate 200 kBaud 125 kBaud
Minimal LIN-Bus voltage 38V 6,9V
Maximum LIN-Bus voltage 36V 26V

10.2 SDF versions: SDF-V3 and SDF-V2

SDFiles contain the configuration to setup all Baby-LIN products. New features are continuously developed and the format therefor changes.
The first generation of Baby-LIN products supported all features up to the main format version 2. This format is called SDF-V2.

With the second generation of Baby-LIN products new features were added to the SDFile format, that require the higher performance of the new devices.

The format with these new features is called SDF-V3.

Since new features are added continuously to the SDFile format, you should always keep your LINWorks and firmware up to date. Check chapter

"Update philosophy" for more information.

10.2.1 Compatibilities

All Baby-LIN products support the SDF-V2 format.

Attention
The SDF-V3 format must be unlocked on some devices using an optional voucher code..

Advice
If the Baby-LIN product is only needed to replace an old device or extend an old installation, the SDF-V3 option is not required.
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The following table gives an overview over all Baby-LIN products and their support for SDF-V2 and SDF-V3:

Baby-LIN product generation Baby-LIN product SDF-V2 SDF-V3
Baby-LIN v/
Baby-LIN-RC v
Baby-LIN products
Baby-LIN-RM v/
Generation |
Baby-LIN-MB v/
HARP-4 v v/ (optional)
Baby-LIN-II v v/
Baby-LIN-RC-II v v/
Baby-LIN products
Baby-LIN-RM-l1I v v/
Generation Il
Baby-LIN-MB-II v v/
HARP-4 v v/

The format of a SDFile is visible and can be changed in the SessionConf. The conversion between the formats has the following rules:

Source format | Target format | Feasibility

SDF-V2 SDF-V3 This is always possible. After the change SDF-V3 features can be used.

SDF-V3 SDF-V2 This conversion is only possible, if no SDF-V3 features are used. If this is the case, the SessionConf will show

a list of incompatible elements.

10.2.2 Section

Some of the Baby-LIN products of the second generation feature more than just one LIN-Bus interface. Multiple LIN-Bus interfaces are available as well
as the new CAN-Bus interfaces. The content of a SDF-V2 SDFile will be mapped into a LIN section within a SDF-V3 SDFile.

The new CAN section support the same features as a LIN section with minor changes due to the differences of the LIN- and CAN-Bus.

The new device section is a container for features, that are not specific to a channel, but the device in common. The main feature of the device section is,
that it may containt the target configuration for a device. This means, that the target-specific options may be configured simply by loading a SDFile. Check

chapter "Target configuration and target-specific options" for more information.

SDFile format Content

SDFV-2 The description of a single LIN interface. This is quivalent to a LIN section in a SDF-V3 SDFile.

Multiple sections:

* A device section.
SDF-V2
* Any number of LIN sections. A LIN section is based on a LDFile.

» Any number of CAN sections. A CAN section is based on a DBC file or a ARXML file.

10.2.3 Target-specific options

The target-specific options are a set of options for a Baby-LIN product. They can be set using the SimpleMenu. Now with SDF-V3 they can also be

stored within a SDFile.

The target-specific options within a SDF-V3 SDFile can be applied, when it is downloaded:

Download method Effect

Download using the SimpleMenu The user will be querried, if the target-specific options from the SDFile should be applied. The user can

change the target-specific options manually.

Download using the Baby-LIN-DLL The target-specific options are applied automatically.
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Check chapter "Target configuration and target-specific options" for more information.

10.2.4 Names

The length of the element names within a SDFile have been increased.

Element in the SDFile

Length in a SDF-V2 SDFile

Length in a SDF-V3 SDFile

(Section) Description

450

4096

Element names

40

64

10.2.5 Emulation

Each emulated frame in a LIN section can now be configured to set unused bits to 1 instead of 0.
The emulation of CAN section differs slightly from the emulation of a LIN section:

» Each node can be configured to have on of three states:

Node state | Description

Off The frame is not sent and its reception is not checked. The frame will still be visible to the user.
Monitored The frame is expected to be received. If the timeout is exceeded, an error will be created.
Emulated The frame will be sent with the given cycle time.

» Each frame can be configured to have an individual state based on the node state:

Node state Frame state | Description
Off Off The frame is not sent and its receoption is not checked.
Off The reception of the frame is checked based on the given timeout.
Monitored
Monitored The reception of the frame is checked based on the given timeout.
Off The frame is not sent and its receoption is not checked.
Emulated
Emulated The frame is sent with the given cycle time.

10.2.6 Virtual signals and system variables

The size of virtual signals can now be increased to 64 bits.
The behaviour of the virtual signals on bus start can now be changed. Now it is possible to reset virtual signals, when the bus is resetted.

Virtual signals can now also be intrpreted as signed variables.

Element Length in a SDF-V2 SDFile Length in a SDF-V3 SDFile
Size of virtual signals 1-16 1-64

Size of system variables 16 32

Reset on Bus start yes configurable

Sign unsigned configurable

New system variables have been added. Since they are device specific, there usage does not depend on the format of the SDFile.
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10.2.7 Signalfunctions

New AUTOSAR CRCs have been added to the signalfunctions. The CRC is calculated according to the AUTOSAR standard. Both, profile 1 and profile

2 are available.

All CRC signalfunctions have more properties to support custom deviations from the standard CRC calculation.

10.2.8 Macros

New macro commands have been added to improve the programming and reduce the number of required commands.

A conditional macro command execution has been added. Each macro command can now be configured to have a condition, e.g. a comparison between

two signals. The macro command is only executed, if the condition is true.

A new feature is the call of a macro as sub macro. The calling macro blocks until the sub macro is finished. By passing arguments and a return value

mechanism, the user can now define reusable functions.

With the addition of conditions, functions and new macro commands new powerful sequences can be realised.

kakaotalk
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