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Y V V VY

A\

Master

1 wire bus (+ Gnd and Vbat)
Master / Slave concept
Only one master at a time

Master allocates the bus, nobody
speaks without permission

Bus speed 9600...19200 Bit/s

Often there are several LIN buses in one
vehicle, e.g. each door can have its
own LIN bus, further buses for air
conditioning actuators and seat
adjustment can be available.

LIN

Slavel

Slave2

Slave3
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LIN

Master o gt
(1»)

» Bi-directional communication via a line through
open-collector output stages.

» The necessary pull-up is distributed over the nodes:
Master Pull-Up 1 Kiloohm
Slave Pull-Up 30 Kiloohm

» In order to avoid collisions right from the start, LIN
works with a fime slot method.

» The master assigns the bus itself or a node for a
defined time by sending a certain feature.

» During this time the bus is then available to this
node, which can place data on the bus.

e
!

Slavel

Slave2

Slave3
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A LIN bus with one master and 3 slaves can be reduced to the
simplified circuit diagram shown on the left.

As soon as one of the nodes activates its output switch, the bus

will have a low level (Dominant State), only if all output

switches are open, the bus will be pulled up to its high level
§12Vboard supply (Recessive State).

All pull-up resistors are connected in parallel so that the
effective pull-up resistance value corresponds to the parallel
connection of all pull-up resistors.

LIN bus

) ) ) Since only the low level is determined by an active switch, the

rising edge of the LIN bus signal also depends on the resulting
value of the total pull-up resistance.
EE r 1T 1 The lower the pull-up resistance, the steeper the rising edge
Ground and vice versa.

Too steep edges can lead to EMC problems and too flat edges
can lead to misinterpretation by the UART. Therefore a
correctly dimensioned pull-up resistor is very important!

The LIN bus has only 2 states:

Recessive high state (all switches open)

Dominant low state (af least 1 switch closed)
All information that is fransferred via the bus is coded by the chronological sequence of these
two states.

Slide-4 09.09.2019
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There are 3 basic signal patterns on the LIN

bus:
12V — ;
250us 1. Wake up Event
ov : Low level pulse with 250us...5 ms length
FSOOOUS# Slave recognition Low pulse >= 150 us, Slave
should be able to process commands 100
12V Break duration T ms after the rising edge of the bus.
minimal 13 * bittime \‘
|
oV \ 2. Break
tﬁ;éii&ﬁé%ﬁ \ Low level with a length of at least 13 bit
Break delimiter times followed by a high level (break

minimal 1 bittime

delimiter) with a minimum duration of 1 bit
start | data | data | data | data | data | data | data | data | stop hme' IS GlWG\/S SenT by The mOSTer TO mork
bit | bito | bitl | bit2 | bit3 | bita | bits | bit6 | bit7 | bit the start of a new transmission (frame).

[¢«———  Data 0x00 ...OXFF————————— |

3. Asynchronous transmitted character

UART Frame 10 bits: >

(0....255)
start | data | data | data | data | data | data | data | data | stop Aﬂy 8 b” ChOrOCTer (UART TI’OI’]SmiSSiOﬂ) W|Th
bit | bit0 | bitl | bit2 | bit3 | bit4 | bit5 | bit6 | bit7 | bit -| STOrT bIT, 8 dOTO biTS, -I S.I.Op b”, no por”.y

(¢—— Data byte 0x55 = SYNC————————»|

« UART Frame 10 bit The LIN Sync field corresponds to the
character 0x55.

Slide-5 09.09.2019
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Frame
Data transfer on the LIN bus Header Response/Data section
Response space
The smallest unit is a frame. w/ / \/ / \/ / \ / \/ /
Break Sync  Protected Data1 Data2 Data N Checksum
Frame Header: field field  Identifier
»Break field Indicates the beginning of a new frame, at least 13 bif fimes long, in order

to be able to distinguish it reliably from all other characters.

Allows the resynchronization of slave nodes with imprecise clock sources by

»Sync field measuring the bit fimes and reconfiguring the UART baud rate. Sync field is
always sent by the master.
»Protected Identifier A character with the frame ID. The 8-bit character contains 2 parity bifs to

protect the identifier, resulting in a fotal range of 0...63.

Data Section

»Datal...Data N 1...8 Data bytes which contain the information that will be transmitted.

»Checksum byte Contains the inverted 8 bit sum with Carry handling over all data bytes
(Classic checksum) or over data bytes and Protected Id (Enhanced
checksum)

LIN V.1.x => Classic Checksum
Slide-6 LIN V.2.x => Enhanced Checksum 09.09.2019
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Frame
Header Response/Data section
Protected Id N\AN—\ Response space \ ,ﬂ, W_
The frame ID identifies the frame. Break Sync Protected  Datal Data2  DataN Checksum
field field  Identifier

It is 8 bits in size, but 2 bits of it are used as parity bits, leaving only 6 bits for
frame identification. Thus there are only 64 different frames on a LIN bus.

Paritybit P1 (ID.7) Paritybit PO (ID.6) Identifier Bits ID.5 - ID.0
I(ID.1AID.3AID.4AID.5) ID.OAID.1AID.2AID.4 0...63
Id dec Id hex PID Id dec Id Hex PID Id dec 1d hex PID Id dec 1d hex PID
0 0x00 0x80 16 0x10 0x50 32 0x20 0x20 48 0x30 OxFO
0x01 Oxcl 17 ox11 ox11 33 0x21 0xé1 49 0x31 OxB1
2 0x02 Ox42 18 0x12 0x92 34 0x22 OxE2 50 0x32 0x32
3 0x03 0x03 19 0x13 0xD3 35 0x23 OxA3 51 0x33 0x73
4 0x04 Oxc4 20 Ox14 Ox14 36 0x24 Ox64 52 0x34 OxB4
5 0x05 0x85 21 Ox15 0x55 37 0x25 0x25 o8] 0x35 OxF5
6 0x06 0x06 22 0x16 0xDé 38 0x26 OxAb 54 0x36 Ox76
7 0x07 0x47 23 ox17 0x97 39 0x27 OxE7 55} 0x37 0x37
8 0x08 0x08 24 0x18 0xD8 40 0x28 OxA8 56 0x38 0x78
9 0x09 0x49 25 ox19 0x99 41 0x29 OxE9 57 0x39 0x39
10 Ox0A OxCA 26 Ox1A Ox1A 42 Ox2A Ox6A 58 O0x3A OxBA
11 0x0B 0x8B 27 Ox18B 0x5B 43 0x2B 0x2B 59 0x3B OxFB
12 0x0C 0x4C 28 ox1C 0x9C 44 0x2C OXEC 60 0x3C 0x3C
13 0x0D 0x0D 29 0x1D 0xDD 45 0x2D OxAD 61 0x3D 0x7D
14 OxOE Ox8E 30 Ox1E Ox5E 46 Ox2E Ox2E 62 Ox3E OxFE
15 OxOF OxCF &l Ox1F Ox1F 47 Ox2F Ox6F 43 Ox3F OxBF

09.09.2019
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According to the LIN specification,
the checksum is formed as an
inverted 8-bit sum with overflow
freatment over all data bytes
(classic) or all data bytes plus
protected id (enhanced):

C-sample code:

uint8_t checksum_calc (uint8_t Protectedld, uint8_t * pdata,

uint8_t len, uint8_t mode){
uint16_t tmp;
uint8_t i;
if (mode == CLASSIC)
tmp =0;
else
tmp = Protectedid;
for (i=0;i<len; i++)
{
tmp += *pdata++;
if (fmp >= 256)
tmp -= 255;
}
return ~tmp & Oxff; }

Frame

Header Response/Data section
j Response space
Break Sync  Protected Data1 Data2 Data N Checksum

field field  Identifier

The 8 bit sum with overflow
tfreatment corresponds to the
summation of all values, with 255
being subtracted each time the
sum >= 256.

Whether the Classic or Enhanced Checksum is used for a frame is
decided by the master on the basis of the node attributes defined in

the LDF when sending / receiving the data.

Classic checksum for communication with LIN 1.x slave nodes and
Enhanced checksum for communication with LIN 2.x slave nodes.
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Most LIN nodes contain the following 2 components: N moae

» Microcontroller with integrated UART -
Node specific

> LIN transceiver e
The UART converts data bytes into asynchronous serial patterns
for fransmission and decodes data bytes from the received serial

data stream.

Microcontroller

It also generates break and wake-up signal patterns; this can be
implemented either by special LIN functions of the UART or by
sending a binary 0x0 at a different baud rate or by bit banging ¢ SV/SVT
the TXD port under timer control.

TXD RXD

UART

Enable

The LIN transceiver franslates the logic levels of the
microconfroller (typ. 3...5V) into the LIN voltage range (8...18V) LIN Tranceiver
and converts the full-duplex RXD/TXD interface into a 1-wire half-
duplex interface.

LIN

Further functions of a typical LIN transceiver are: 8..18V
LIN bus

» Timeout Monitoring of the dominant level

> Slope control of the signal edges 2nd generation Baby-

» Switching to a high-speed mode to enable baud rates greater LIN systems use NXP
than 20 Kbit (e.g. ECU flashing) MC33662 LIN transceiver

Slide-9 09.09.2019
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| Header |

Break Sync PID

Master

We now know how a LIN frame is structured.

Now we look at how a LIN frame is used to transfer
information on the bus.

The frame header is always sent by the master.

It is received by all connected nodes and they check
the frame ID.

If a node determines that it is the publisher for this frame
ID, it places the data for this frame on the bus.

So there is always only one sender (publisher) for the
data of a particular frame.

The master waits for the data from the slave, these must
appear within a certain maximum time.

So the master can recognize a missing slave by the
missing data.

Response/Data section

Data1 Data2 Data N Checksum

LIN

Slavel

Slave2

Slave3

09.09.2019



Tools A
nmt LIN frame transmission / reception L,,,OWSKYA

PrOdUCT.'IOﬂ INDUSTRIE-ELEKTRONIK

| Header

Data section

Break Sync PID Data1 Data2 DataN Checksum

Slavel

Master

Of course, there are also frames that transfer data from the
master to a slave, e.g. to fransmit a command to a slave. In
these cases the master is defined as publisher for this frame.

Here the master sends the frame header and the data

section. S

The master cannot recognize whether the addressed slave
has received the frame or not.

Therefore, there is no confirmation mechanism for the LIN
frame transmission, which can be found, for example, on the
CAN bus. LIN

Of course, the whole concept only works if every node Slave3
(Master/Slave) connected to the bus knows whether it is the
publisher for a certain frame (=ID) or not.

The assignment of the frames to the nodes is defined in the
LIN Description File (LDF). Each frame (frame identifier) is
assigned a node as publisher.

Slide-11 09.09.2019
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LDF - Lin Description File

>

YV V V V

Format and syntax of the LDF (LinDescriptionFile) are described in the LIN
specification. This specification 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.

Each LIN bus in a vehicle has its own LDF.

This LDF summarizes all the characteristics of this specific LIN bus in one
document.

Which nodes are there on the bus?

Which frames are defined for the bus (PID, number of data bytes, publisher)2
Which signals are contained in a frame (signal mapping)?

In which order should the frames appear on the bus (Schedule Table)?2

Example: Byte Value Temperature (0...255)

0..253 temp [°C] = 0.8 * value - 35 0 => -35°C 100 => 45°C 253 => 167.4°C
254 means sensor not installed, signal not available

255 means sensor error, no valid value available

09.09.2019
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LIN_description_file
LIN_protocol_version ="1.3";
LIN_language_version ="1.3";
LIN_speed = 19.200 kbps ;

Nodes {

Master:MastereCU,1.0000 ms,0.1000 ms ;
Slaves:Slave 1 Motor,Slave2Sensor;

LDF header }

Nod fi Signals {
ode section MessageCounter:8,0x00,MasterECU,Slave 1 Motor,Slave2Se

/ nsor;
Signal section

Ignition:1,0x0,MasterECU,Slave 1 Motor,Slave2Sensor;
WiperSpeed:3,0x0,MasterECU Slave 1 Motor;

Temperature:8,0xFF,MastereECU,Slave 1 Motor,Slave2Sensor;
WiperActive:1,0x0,Slave 1Motor,MasterECU;
ParkPosition:1,0x0,Slave 1Motor,MastereCU;
CycleCounter:16,0x00,Slave 1Motor,MasterECU;
StatusSensor:8,0x00,Slave2Sensor,MastereCU;
ValueSensor:8,0x00,Slave2Sensor,MasterECU;

Slide-13 09.09.2019
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Frames {
MasterCmd:0x10,MasterECU,4{MessageCounter,0;
Ignition,8;
WiperSpeed,?;
Temperature,16;}
MotorFrame:0x20,Slave 1Motor, 4{WiperActive,0;
ParkPosition, 1;
CycleCounter,16;}
SensorFrame:0x30,Slave2Sensor,2{StatusSensor,0;
ValueSensor,8; }
Frame section }
Schedule_tables {
Tablel { MasterCmd delay 20.0000 ms ;
MotorFrame delay 20.0000 ms ;
SensorFrame delay 20.0000 ms ;}

v

Schedule table

Signal encoding section }

-_— Signal_encoding_types {
EncodingSpeed { logical_value,0x00,"Off";

Encoding fo signal mapping logical_value,0x01,"Speed1”;
logical_value,0x02,"Speed?" ;
logical_value,0x03,"Interval” ;}

EncodingTemp {
physical_value,0,253,0.8,-
35,"degrees C";
logical_value,0xFE,"Signal not
supported” ;
logical_value, 0xFF,"Signal not
available" ;}
}
Signal_representation {
EncodingSpeed:WiperSpeed;
EncodingTemp:Temperature;

}

Slide-14 09.09.2019
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LDF definition:

MasterECU = master

SlavelMotor = slave (wiper motor) Frame with ID 0x20 has 4 data bytes

Frame with ID 0x10 has 4 data bytes Publisher = Slave 1Motor Frame with ID 0x30 has 2 data
Publisher = MasterECU (master) Databytel.bit 0 wiper active bytes

Databytel.bit 0...7 message counter Databytel.bit 1 park position Publisher = Slave2Sensor
Databyte2.bit 0 IgnitionOn (Klemme15) Databyte2.bit0...7 CycleCounter LSB Databytel Sensor Status
Databyte2.bit 1...3 wiper speed Databyte3.bit 0...7 CycleCounter MSB Databyte2 ValueSensor

ID=0x30
PID=0x50 PID=0x20 PID=0xFO

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...
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LDF definition:

MasterECU = master
Slave 1Motor = slave (wiper motor)

) Frame with ID 0x20 has 4 data bytes
Frame with ID 0x10 has 4 data bytes

Publisher = Slave 1Motor i
Publisher = MasterECU (master) . Frame with ID 0x30 has 2 data
) Databytel.bit 0 bytes
Databytel.bit 0...7 [message counte Databyte1.bit 1 'park position Publisher = Slave2Sensor

Databyte2.bit 0
Databyte2.bit 1...

IgnitionOn (Klemme15

ensor Staftus
alueSensor

Databyte2.bit 0...7/ | CycleCounter LSB | Databytel
Databyte3.bit 0., ICycleCounter MsB| Databyte2

wwwwww

ID=0x20
PID=0x20

ID=0x30

PID=0x50 PID=0xFO

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...
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The order in which the frames are sent to the LIN bus Schedule_tables {

. . . Tablel {MasterCmd delay 20.0000 ms ;
is defined in a so-called Schedqle Tqble. One or MotorFrame delay 20,0000 ms -
more Schedule Table(s) are defined in each LDF. SensorFrame delay 20.0000 ms ;}
. . SensorFast {MasterCmd delay 10.0000 ms ;
Each table entry describes a frame by its LDF name SensorFrame delay 10.0000 ms ;
and a delay time, which is the time that is made ISt EE E2gly 108 LODTE ¢

SensorFrame delay 10.0000 ms ;}
MotorFast {MotorFrame delay 10.0000 ms ;}
A Schedule Table is always selected as active }
and is executed by the master.

available to the frame on the bus.

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.

Several schedules can help to adapt the communication to certain operating
states.

The 3 Schedule Tables in the example above can optimize the acquisition of data
from the engine so that it contains the corresponding frame with different repetition
rates.

In TableFast, a motor signal would be updated every 10 ms, while in Standard Table
(Table1), the signal would only be updated every 60 ms.

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

Slide-17 09.09.2019
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Auf dem LIN Bus gibt es die folgenden Frame Typen:

In der Beispiel LDF haben wir die Unconditional Frames gesehen. Diese haben genau einen Publisher und
erscheinen dann auf dem Bus, wenn sie gemdB dem aktuell laufenden Schedule wieder dran sind.

Unconditional frame (UCF)

Event triggered frame (ETF)

Sporadic frames (SF)

Diagnostic frames

Slide-18

The data always comes from the same node (Publisher) and are
tfransmitted with a constant time grid (Deterministic timing).

A kind of alias Frameld, which combines several Slave UCF's to an own
Frameld. If there is such an ETF in the schedule, only one node with
changed data will put it on the bus. This saves bandwidth - but with the
disadvantage of possible collisions. Due to the collision resolution, the bus
timing is no longer deterministic.

This is actually more a schedule entry type than a frame type, because
this SF combines several UCF's, which all have the master as publisher, in
one schedule entry. The master then decides which frame to actually
send, depending on which frame has new data.

A pair of MasterRequest (0x3c) and SlaveResponse (0x3D) frames. Used
to send information that is not described in the LDF. No static signal
mapping as with UCF, ETF and SF.

09.09.2019
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Event triggered Frames (ETF LIN

gg' (ETF) | . Slavel
ETF's were infroduced to save bus bandwidth. PID | DBO | DB1
Example: 4 slave nodes in the doors detect the states of the UCF |11 |11 | status
window lift buttons. ETF |50 |11 | status
Each node has a frame definition (unconditional UCF) to publish its Frame Id's given as PID in Hex
key state, and it also has a second event friggered frame definition ——————  Slave2
(ETF) to publish the same frame data via another Frameld. S
With UCF, the slave always sends the data. UCF |92 [92 | status
With ETF, the slave only sends data if there is changed data. ETF [50 [92 |[status

In addifion, the slave places the PID of the associated UCF in the

first data byte. Slave3

PID | DBO | DB1

UCF / ETF have identical signal mappings, whereby in both frames
the first byte is not occupied with a signal, but is always filled with
the PID of the UCF. ETF 50 D3 status

So there are 2 possibilities to query the key states. —  Slave4
PID | DBO | DB1

UCF [ D3 |D3 | status

Via UCF frames, always works, but needs 4 frames.
Via ETF frame - this has then 3 answer variants: No slave replies, one UCF |14 [14 | status
slave replies or several replies (collision). ETF [50 [14 | status

ETF's are therefore slave frames with several possible publishers.
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Tllmestamn — Frla‘mtlﬂd FrameData Checksum _ _
+1l’-J 6)(06 iﬂxeﬂi 0x£0 0x64 0x32 0x99 O0xOc 0x52 =
The advantage of the larger bus 9t o1 o] vt e e
. . . +20 0x10 [0x50]
bondWIdTh IS bOUghT WlTh The / +10 ﬂiﬂﬂ [ﬂi;ﬂ] 0xf0 Ox64 0x32 0x99 O0x0c 0x52
possible collisions that can occur No o bt oo ot gais e
: e} Answer » 0 %10 [0%50] ponae
with ETF's if more than 1 node has +10 0x00 [Gx;fj] 0XEQ 0x64 0X32 0x39 DO 0x52 v
new data for the same ETF. o
. +20 0x10 [0x50] 0x92 0x07 0x16
+10 0x00 [0x80] 0X£0 0x64 0x32 0x39 0x0c 0x52 K
The‘mOSTer reC.OgnlzeS SUCh a 1 Answer /vm 0x30 [0x£0] 0xa0 0x10 0x5e K
collision by an invalid checksum. +20 Ll (0oLl 0a21 0xt Dl el “
+20 0x10 [0x50] No Response
: . X +10 0%00 [0x80] 0%£0 0x64 0x32 0x39 Dxlc 0x52 V2 0
In Lin 1.3/2.0 collision resolution Collii 2 B0 [0ef0]  Gmd Bal0 pse
. .. . ollision 2 X %21 0x07 Ox 12
without own collision table is T 010 [0x50] )
defined tig gxgg {gxeg} gx:g gxf;l 0%32 0x99 Dx0c gxgz
. £ X XL Kal .8 Hoe
+20 0%31 [0xp1] 0x21 0x07 000 026
. . +20 0x11 [0x11] oxi1 006 0xd?
Here the master will now fill the / +10 %00 [0x80] 0%F0 0x64 0x32 0x39 0x0c 0x52
. . +20 0%30 [0x£0] 0xa0 0x10 0x5e
running schedule, the ETF slof, with +20 %31 [0x51] 0x21 0x07 000 0426
. itchi 20 0x12 [092] 0%92 0x06 oxds
the UTF ID's one after the other until Sw“cmng/ +10 %00 [0%30] 0RE0 Ox64 0x32 0x99 Ox0c 0x52
. . . . to UCF +20 0x30 [0£0] 0xa0 0x10 0x5e
it has queried all publishers possible frames in +26 031 [Gab1] 0x21 0507 0x00 0x2s
. —p 0x13 [0xd3] 0xd3 0x07 0x51
for this ETF. ETF slot 10 0x00 [0x30] 0xE0 DxG:I 0x32 0x99 Ox0c 0x52
+20 0x30 [0x£0] 0xal 0x10 Ox3e
After that the master uses the ETF in e s o oy ot
H : 10 0x00 [0x80] 0%£0 0x4 0x32 0x39 Dx0 0x52
this schedule slot again. izn 2xs0 [n::'n] b0 g1 puse
+20 0x31 [0xb1] 0x21 0x07 0x00 0326
+20 0x10 [0x50] Ho Response
+10 0%00 [0x80] 0%£0 0x64 0x32 0x39 Dx0c 0%52 V2 0K
+20 0x30 [0x£0] Oxal 0x10 Ox5e
+20 0%31 [0xp1] 0x21 0x07 000 026 V2 0K
+20 0x10 [0x50] No Response
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With the LIN specification V.2.1 an
additional mechanism for collision

resolution was intfroduced - the Collision i AT FiameData S
10 0%00 [0x80] 0x£0 0x64 0x32 0x99 0x0c 0x52 V2 OK
Schedule Table. +20 0x30 [0x£0] 0xa0 0x10 0x5e V2 0K
+20 0x31 [0301] 0x21 0x07 000 026 V2 0K
Thls SChedUle TOble Con be OSSIQned TO N /v :i:’JI :’Jlié:’_ll {:’Jlj(c;:_';} 0x£0 0x64 0x32 0x99 0x0c 0x52 Ej‘: g:fsp:nse
the ETF definition in the LDF. Amswer o pnlE e ——
. .o . +20 0x10 [0x50] NHo Response
After de’rec’rlng a CO”ISIOH, the master +10 0x00 [0x80] 0x£0 0x64 0x32 0x99 0x0c 0x52 2 C-H'p
. . . . . +20 0%30 [0£0] 0xal 0x10 0x5e V2 0K
switches dlreCﬂy to the OSSIgned Collision +20 0x31 [0xbl] 0x21 0%07 0X00 %26 V2 0K
Schedule Table. _ovin s ese ol e
. . 1 Answer +20 0x30 [0x£0] 0xal 0x10 0x5e V2 0K
Typically, all UCF's of the ETF are listed 20 Dot [0et]__{0s21 0a0 Ga00 hat___widE__
there one after the other. +10 0x00 [0x20] 0%£0 0x64 0x32 099 OxOc 0x52 v2 0
+20 0%30 [0£0] 0xal 0x10 0x5e V2 0K
This means that the master can query the | T R ST
data of all nodes potentially involved in @ coliision |20 oz towsar oxs2 caos e V2O
el el i 20 0x13 [0xd3] 0xd3 0x07 0x51 V2 0K
collision much faster after a collision. frlqtgirs‘ 2 e ot o v
X X . swiich 1o +5 0%00 [0x80] 0x£0 0x64 0x32 0x99 0x0c 0x52 V2 0K
A possible disadvantage of this new golllhs::lorl‘ +20 0x30 [0x£0] a0 Ox10 oxse V2 0K
. . . +20 0x31 [0xbl] 0x21 0x07 000 026 V2 0K
method mlghT be that the Collision Tgbfe vie +20 0x10 [050] No Response
. 10 0%00 [0x80] 0x£0 0x64 0x32 0x99 0x0c 0x52 V2 0K
Schedule does not provide a completely 120 0x30 [0x20] a0 0xl0 oxse V2 0%
deterministic timing of the original e T e
SChedUle Onymore, beCOUSe The Co”ision +1n nenn rvAnl el NwAd w32 Nvdd Nvlle nws?2 I NW

Schedule is inserted additionally!
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0x3C MasterRequest: Ox3D SlaveResponse:
Request Data define the Data generated by the
node and the requested addressed slave; content
action. depends on request

ID=0x3D
SlaveResponse

ID=0x3c
MasterRequest

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 tfransporting
generic data.

* Request and response data can consist of more than 8 data bytes. For example,
the 24 bytes of 3 consecutive slave responses can form the response data. You
then need a rule for interpreting the data. This method is also used for the DTL
(Diagnostic Transport Layer).

Slide-22 09.09.2019



Tools

lest e LIN Protokolle mit Diagnoseframes -

Production

A

INDUSTRIE-ELEKTRONIK

Slide-23

The MasterRequest - SlaveResponse mechanism can be used to tfransmit a wide
variety of data because it is a universal fransport 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)
Other protocols are typically based on the DTL layer:
» Keyword 2000 Protocol (ISO 14230 -1 to 4)

» UDS (Unified Diagnostic Services) (ISO 14229-1:2013)
These protocols are not part of the LDF definition.

Only the two frames Ox3C (MasterRequest) and SlaveResponse (0x3D), which serve as
tfransport containers for the actual protocol data, are defined in the LDF.

More details about the Diagnostic Frames and related protocols will be discussed in
the 2nd part of the LIN Workshop.
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Frame

Header Response/Data section
Response space
MW M AT
Break Sync  Protected Data1 Data2 Data N Checksum
field field  Identifier

Currently, the use of an additional security/safety feature for LIN frames can be observed
with an increasing tendency.

Itis an 8 bit CRC, which is formed by a certain block of data (e.g. Data2..Data7) and then
also placed in the data section (e.g. in Byte Datal).

In addition to numerous proprietary implementations, a standard according to the Autosar
E2E Specification is currently establishing itself, whereby there are several profiles here.
However, firstimplementations deviating from the standard have already been viewed (e.g.
BMW).

In contrast to the LIN Checksum calculation, which is disclosed in the LIN specification, the
special parameters for these InData CRC's are usually only available against NDA (non
disclosure agreement) from the manufacturer.

The CRC not only ensures tfransmission security, but is also a security feature because it can
be defined in such a way that certain functions of a system can only be accessed by
authorized remote peers.

All CRC Autosar implementations share an additional 4 bit counter in the data. This counter
is incremented every time a frame is sent.

Slide-24 09.09.2019



Tools for A
nmw LIN frame security — Autosar E2E Profilel l,FOWSK,A

PrOdUCT.'IOﬂ INDUSTRIE-ELEKTRONIK

Counter e

DBO DB 1 DB 4 DB 5 DB 6 DB7

Example of a CRC generation with a [LsB[msB :2;685%_('5-;3 ﬁf;)
. LSB it only ‘

ggsc data block starting at frame byte = 1B alternating LSB-MSB.

. CRC = 1C12BitID ;
The 4 bit counter lies in the low nibble algorithm | .

. 9 Virtual Dat

of the first byte of the CRC data ; .
block.
Profile type (1A, 1B, 1C) and counter * * ?
value determine which 1 or 2 bytes of Initial value N 1CI2BItID.
the 16 bit data ID precede the real Polynom ?
frame data to form a virtual data XOR value MSB/| LSB
block of 5 or 6 bytes. 16 Bit Data Id

The CRC is then formed by this virtual
data block and placed in front of the
data block in the frame.
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Counter
/ (0...15)

DBO DB 1 DB 4 DB 5 DB 6 DB7

CRC | |

Example of a CRC generation with a _ Index
CRC data block starting from frame |—Virtual Data = -
byte DB3 to Autosar Profile 2. The 4 bit B

counteris located in the low nibble of
the first byte of the CRC data block.

The value of the 4 bit counter selects
one of 16 given 8 bit data ID values. * * *

algorithm

Data Id list
This value is then appended fo the Initial value Byte array [16]
real 4 byte CRC block so that the Polynom
total CRC is formed over a 5 byte XOR value
block.

In contrast to profile 1, the counter
here runs from 0...15 (with profile 1
0...14).
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The definition of the parameters for a particular Indata CRC's definition is not part of
the LDF specification.

In practice, there are different ways of documenting the CRC parameter
specifications in a concrete project.

Sometimes they are stored as comments in an LDF file.

Or they are given in a description of the signals and frames (message catalog) of a
vehicle manufacturer (PDF/HTML file).More recent description formats for bus systems
such as Fibex (Asam) or ARXML (Autosar) already contain syntax elements for
defining such Indata CRCs.

If necessary, a file in one of these formats can be obtained from the client.

Here one must observe the market further, in order to see what establishes itself here
as mainstream.

With the LINWorks PC software the necessary parameters for the CRC's can be
included in a simulation description.

The LINWorks extension for importing new description formats such as Fibex or ARXML
is planned for the future.
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Typical LIN application:

A LIN node (slave) and a suitable LDF file are
available.

An applicationis to be implemented in which a
simulated LIN master allows the node to be
operated in a certain way.

Tasks

Operate LIN-node for
» functional test

» endurance run

» software validation
» demonstration

» production,
EOL (End of Line)
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However, the information in the LDF is usually not sufficient.
The LDF describes the access and interpretation 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 (XLS signal
matrix or other text file).

Tasks
Operate LIN-node for

> functional test

> endurance run

Signal
description

> software validation

» demonstration

» production,
EOL (End of Line)
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If the task also requires diagnostic communication,
an additional specification of diagnostic services
supported by the nodes is required (protocol type
and services).

Only the two frames 0x3C/0x3D with 8 data bytes
each are defined in the LDF, but not their meaning.

Tasks
Operate LIN-node for

> functional test

> endurance run

Signal
description

> software validation

» demonstration

[ » production,
EOL (End of Line)

Specification
Diagnosis
Services
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LDF

Signal
description

Specification
Diagnosis
Services
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vid

SDF

SessionDescriptionFile

Bus simulation based on
LDF data

Implementation of
functional logic through
macro and event
programming

Implementation of
diagnostic services via
protocol feature

SDF

The linchpin in LINWorks-

based applications

Optional hosting system

PC or PLC

USB, Digital IO,

RS-232, LAN

connection

via DLL or

ASCII API

33 —‘i.u!...!
-, FTe
‘qi\’ |; ?ﬁ i 8

SDF is tllald)
loaded to
device
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LINWorks
LDF-
Editor

LINWorks
Session-
Configurator,

LINWorks
SimpleMenu

Baby-Lin
pit - 4

BABY.L iy
= ¢
Own =
Applikation l\\
Baby-LIN

Slide-32

LDF-Editor:

View LDF
Create LDF
Customize LDF

Session-Configurator:
Which nodes should be simulated?
Which signals are to be displayed?

Macros, events and actions to
define the functional logic

Definition of signal functions
Definition of diagnostic services
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X Create new SDF from files @
- = Import files:
ﬁ:“’:”;‘":’::”'m — =0 0:/China2017/Schulung-Sof's/SimpleWiper.ldf
B2 4 - e 1-Click here to 2-Click here to start

select LDF SDF creation
(=)

Open > fd? I;I w\ Import ‘

SDF LDF

A SessionConf ==
Import section from LDF . . A
Select how to t secti
e e n Finalize SDF  JA
From Idf "SimpleWiper” R
creation

, Indude original fle content (df / db)

X SessionConf 214.1 - [Untitled”] =n|EeR ===
File Edit View Tools Help x
I®G A FID: 0x0 2] pm: oxs0 =
(SO version 3 =)
Narne Frameld State __ Setunused bitsto1 _Comment
[2-L1M: Smpleiper -] | 4[] MasterECU [master] Emulated
MasterCmd 010 Emulated []
= MasterReq OG3c  Emulated &) ini I tln .
4 [V] SlavelMotor Emulated Mlnlmq se up‘
| DF Propertie: | Moterframe 020 Emulated ] . . .
Emulation 4 [7] Slave2Sensor Emulated f I S
Vil Cratame 03 tmumed m » Import LDF file info Session
Signalfunctions .
Configurator.

GUI-Elements (SimpleMenu/HARP etc)

essecion » Define emulation setup.

> Events
» Device-specific options
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A SessionConf 2141 - [Untitled"]

Defining the display contents for the PC
software SimpleMenu (optional)

File Edit View Tools Help [x]
= o
FEa A FID: 0x0 [z] pD: ox80 =
50F version 3 -] Type Name Target Comment [ signals | Mamros | Macrosslections |
[HJ.N v] 0 # Editsignal MessageCounter MessageCounter Drag and Drop to add
: 1 # Editsignal Ignition Ignition Eiter:
2 # Editsignsl WiperSpeed  WiperSpeed ~
: g PErp PErPS SignalNr  Signalname Nodename
3 # Edifsignsl Tempersture  Temperature
SDF Properties 9 P P 0 # MessageCounter MasterECU (master)
Emulation d -
Virtual signals Drag & drop to 1 Ignition MasterECU (master)
Signalfunctions g p 2 # WiperSpeed MasterECU [master)
o .
Protocols define sig nals for | # Tempeture  MasterECU (mester)

©» GUI-Elements (SimpleMenu/HARP etc)
acros

Macroselection
b Events
b Device-specific options

Save as SDF file

=>The first SDF is created!
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S

display

Double-Click to
toggle between

b | Sttussensor | Sovezsenor

MasterECU (master)

# MasterReqB0

. . . 10 # MasterReqBl MasterECU (master)
editor/monitor item e
Rsmmcwzm [Untitled] sl[@]=
x
9 J». o wo PD: om0 B
[Sorvermens A e Name Torger Comment [ o | Hages | Hagossectors
= 1|0 # Edit signal MessageCounter MessageCounter Crag and Drop t add
@) (=) B @[ &sm== ==
\ omputer ice ine chul -Sdf's v | by Schulur en
O Preperies { @] [l » Computer » BeaOffice (0} » China2il7 b Schulung-Sdf g |[ P
Eﬁ"‘m“‘:l"s‘;;m Organisieren v Meuer Ordner ; @
Signalfunctions S — *  Name Andenungsdatum  Typ &
Protacols
GUI-Elements [SimpleMenu/HARP etc) H Desidop ] SimpleWiper.sdf 06.07.2017 1701 SDF-Ditei
Macros. 18 Downloads |& SimpleWiper-01 sdf o 701 SOF-Datei
Macroselection % Zuletst besucht B
% Dropbox
Deee-specic apti
evice-specific options P

- Biblictheken

48 Computer
& Lokaler Datentrager (i)
5 OVD-RW-Laufwerk 0 61120005 L%
& dos_g (V\nas) (G) =0

Dateiname:| SimpleWiper-0Lsc |

Dateityp: | SDFiles (.sdf)

= Ordner ausblenden
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Step 1: Open SimpleMenu application ftefii?rf simulafion e

Step 2: Connect with Baby-LIN e o

=Nus sz
A simpleMenu - V2141 (32Bit) Device List & X ‘ Baby-LIN-RC-1(1500123) LIN x| ‘
Device  View Toolbars  Windows  Help £ Simluation  Window

=R fin: N e GBI | [ ][m] (o] 2] [2) [E][e]=][mE]

! - -ai BUSB:COMI7
Device List | bt Serial: 1500123
S MesagecoNer # =]
Loaded SDF: SimpleWiper-0 L.sdf
ion: 3.0 Ignition s E]
—_— 0
oy, [ Number of Sections: 2 g pr— ’ ™
| «Batwil usb: COM17
Temperature s [3
A SimpleMenu - V2141 (28t) oo ==
Device View Toolbars Windows Help
Step 3: Load SDF into Baby-LIN B0 S o T i
A &3 simluatien W\:d:»w Chcnge SIgnOI
SimpleMenu - V2.14.1 (32Bit) . .
- D | [
Deice View Toolars Windows Help e e Ea (][ J[]lo][e][2] values in real time
. | <parint Smdl.somzs
Boo E - Stirverson:s Srevt MessageCounter & 0
sdf = .
SDRVersion: 3.0 Ignition s 0
Device Lst B Baby-LIN-RC-I{1500123) LIN e of Sectons: 2 B vipesoecs # 0 Show S|gn0|
o - lues i | i
Simluation  Window Tempersture £ 2 values in redl T1ime
e H =12 OB ARE p— 0
|_Au--._|_NI Sud‘:LRXHI{ . o o o o : 3 0
SW-Version:5.41rev1 ?
. . . &8 X
& Frame Monitor with fimestamp
. I mﬂaneDah Elfﬂ(lsum _ WS'
and checksum version (1.X/2.x) |5 s et 5o e G
- - 0x00 0x00 OxEE V1 0K
0x00 0x00 Oxff 0x00 0x0 V1 OK
0x00 0x00 0x00 0x00 (344 V1 OK
0x00 0x00 oxee 1 ox[
+20 0x10 [0x50] 0x00 0x00 Oxff 0x00 0x0 V91 0K ~
< ] 3
[®) (strttosang) [_siop ) [common] (st ) pagmostcriier]
Framecount: 2666 FPS: 50 LIN-Speed 18204 bitfs
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Simluation  Window

=[>Im=T=Ts]

Switching to
another
schedule

ENCIEN:

Start, Stop, Wakeup and
Sleep command

Restart command allows to

start the bus without

resetting the signals to the

default values from the
LDF/SDF.

This happens when using

the Start function.

A

Emulate NoaeNr

Modename
0 MasterECU (master)
1 Slavel Motor
2 Slave2Sensor

Nodes can be
dynamically
switched on and
off during
simulation.

iSignal; [
Signal [
Signal [
Signal [
Signal
Signal
Signal 7]
Signal [
Signal 7]
Signal &)
Signal [

Signal [

ame Nr Node

Id

MessageCounter 0 MasterECU (master)
Ignition 1 MasterECU (master)
WiperSpeed 2 MasterECU (master) £
Temperature 3 MasterECU (master)
[} WiperActive 4 SlavelMotor |
B ParkPosition 5 Slavel Motor
B CycleCounter 6 Slavel Motor
& StatusSensor 7 Slave2Sensor
] ValueSensor 8 SlavedSensor
&) MasterReqB0 9 MasterECU (master)
B MasterReqBl 10 MasterECU (master)
]

MasterReqB2 11 MasterECU (master) _

The screen content
can also be
configured here as a
supplement to the
definifion from the
SDF.
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A SessionConf v2.24.0 - [SimpleWiper.sdf*] - a
File Edit View Tools Help
= ni 1% 1 PN Fo: Sl | e [Hex | &m0
. .
Section properties B oconnate :
Section name SimpleVViper
1-LIN: SimpleWiper -
Here you can enter a name and a o T e

description for the section.

Section properties
Bus description
The flag "Store SDF in device persistently" T
is important for stand-alone operation. Sortcions
L. . . . Gruult;:;ents(s\mp@MEnuJHARp etc)
If it is set, the SDF is automatically stored in Macros T
the dataflash of the device during the et specc cpions e &
download. s o

If it is not set, the SDF is stored in the RAM of the device
and is then deleted again after a Power-OFF-ON
cycle.

Speed|Bit/s]

Here the LIN baud rate is displayed, which was taken over from the LDF, you can
overwrite this baud rate with another value if necessary.

The baud rate must be entered here in a CAN section, since it cannot be taken
over from the DBC and is therefore set to O after the DBC import.
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Bus description
This area is used to display all objects taken over from the LDF such as nodes,
frames, signals, schedules, etc.
AT .
You can also change some of them here. Frame id's or slot times can be
adjusted in Schedule Tables.
SDF Version 3 i
Frames
141N: SimpleWiper - v iMasterCmd N 0 1D: 010 ...
Frame Nummer a The Number of this Frame as it has to be passed to the DLL
| |= @ [ Length 4 The Length of the Frame-Data in Bytes.
Frame ID 16 The ID this Frame is put on the Bus with.
_ Sectionproperties Publishing Node MasterECl The Node that publishes this Frame.
~ Bus description v Mappings
Modes CRC Offset: OBits  Length: 8Bits
Bus Signals MessageCounter Offset: 8Bits  Length: 8Bits
Frames Ignition Offset: 16B8its  Length: 1Bits
Schedules WiperSpeed Offset: 17Bits  Length: 3Bits
Emulation Temperature Offset: 24Bits  Length: 8Bits
Tables MotorFrame Ne 1 1D: 0520 ...
Virtual signals SensorFrame Nr: 2 1D: (30 ..
Signalfunctions MasterReq Nr: 3 ID: Ox3c ...
Protocols SlaveResp Nr: 4 1D: 0x3d ...
GUI-Elements (SimpleMenu/HARP etc)
Macros
Macroselection
Events
Device-specific options
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Emulation setup

Here you define which of the
nodes defined in the LDF is to
be simulated by the Baby-LIN. £ i

Depending on which nodes B3 A )
Ore ConneCTed, yOU ShOUId ISDFVE@GHE. v] MName Frameld State Set unused bitstol | Comment
only select nodes that are not [0 Smpleviper v] | 4[Z MasterEcU [master Emulated .
. MasterCmd a0 Emulated
thSICCI”y preseﬂf. E] MasterReq (a3 Emulated =
. . - o Slavel Motor Emulated
In our SimpleWiper example e bt | Mowrome 020 emubned B
we have not connected any Vil sl Sesorframe |00 Emulated B
. ignaltunctions
real nodes, so we simulate all Protocols
Three nodes » GUI-Elements (SimpleMenu/HARP etc)
. Macros
Macroselection Ik
> Events
> Device-specific options

Set unused bit to 1 checkbox

If not all bits in a frame are occupied with a signal, you can decide here whether
these unoccupied bits are set with a 1 or a 0 during fransmission.

In SDF-V2 this option did not exist yet, because unmapped bits were always set to 0.
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The new SDF feature 'Tables' allows to define data for the
functional logic in tabular form.

1.) Creating a table

2.) Enter a name for the table

3.) Definition of columns

A column can contain text (String) or
numbers (Signed/Unsigned Integer).

For numbers, the size (1...64 bit) can be
defined for memory space optimization.

Format defines the display or input
format for number columns.

Decimal
Hexadecimal
Binary

Number 32 => 32
Number 32 => 0x20
Number 32 => 0b 100000

Here is an example table for defining test
variants for a wiper endurance run.

Column 0 contains the name of the test,
columns 1...3 define specific time specifications
for the individual test variants.
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SOF Version 3

1LIN: SpleWper

Section properties
Bus description
Emulation
~ Tables
NewTable

Protocols

Name Columns

0 [NewTable

Double-Click to
rename Table

[SDF Wersion 3

™)

[l-LIN: Simple\Wiper

™)

(& =)

Section properties
> Bus description
Emulation
4 Tables
TestType
Virtual signals
» Signalfunctiens
Protocols

> Macros
Macroselection
> Events

GUI-Elements (SimpleMen..,

o~

n

Bl- “wa
0 1 2 3
MName TestTyp Time Speedl[sec] Time Speed2[sec] Time Pause[sec]
Type String Unsigned Unsigned Unsigned
Bit width EX EX 32
Format UTF-8 Decimal Decimal Decimal
0 Test Short 3 3 5
1 TestLong 10 10 5
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Here the completed example table with 5 test variants, column 0 contains
the name of the test, columns 1...3 define certain time specifications for
the individual test variants.

SDF Version 3 .
0 1 2 3
1-LIN: SimpleWiper v Name TestTyp Time Speed1[sec] Time Speed2[sec] Time Pause[sec]
i ; Tvoe String Unsigned Unsigned Unsigned
Bit width 32 32 32
Section propertTes ) | | Format 0 0 0 0
Bus description 0 Test Short : 3 5
Emulation
v Tables 1 Test Long 10 10 5
TestType 2 Test Speed 1 Only 10 0 1
" .
N 3 Test Speed 2 Only 0 5 1

Signalfunctions
L .

Macros contain commands for accessing these table values.

You can implement procedures that differ only in parameter values in a single
macro and read and use the parameters from the corresponding table line,
depending on the test type you have set.

How to access the values is described in the explanation of the macro
commands in the Table section.

The tables occupy much less memory space than virtual signals and are a
better alternative for applications with many identical nodes (ambient lighting,
climate actuators).
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Virtual signals can be defined in addition to the signals defined in the LDF. These do
not appear on the bus, but can be used in macros and events.

These signals are very useful for implementing functional logic.
They can also be mapped to Protocol Frames (Protocol Feature).

The size of a virtual signalis 1...64 bit adjustable - important when used in the
protocol feature.

Each signal has a default value that is set when the SDF is loaded.
Checkbox Reset on Bus start
Allows to emulate the behavior s s =

Of SDF'V2 fl|eS. E 3‘ & ) A FID: 0x0 | ;080
There O” Sign0|s (Olso The VirTUOl ISDFVE’SMS 'I Name Length Initial Value (decimal) Initial Value (hexadecimal) Initial Value (ASCI) | Reseton BUSstart Signed Comm
ones) were loaded with the e S| ocricore o o0 B B [ammes
* & elpert
default values at every bus start.  — = e w " - &
roperties
0] mulation elper (]} ]
Check box signed e e o - | —
. . CycleCounter stemvarial
By defOU”, a SIgnOl is OIWOYS :::::g 30 @@SYSTIMER_UPL 32 0 00 0 O [sr b
tfreated as unsigned. o
9 commomen
With this checkbox you can turn Tl

it info a signed signal.

The comment column allows you to enter notes and explanations about the
variable.
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Use case example

Implementation of a cycle counter by using the motor signal parking
posifion.

Each time the signal state changes from 0 to 1, the event increments the
virtual signal AuxCycleCounter.

A SessionConf 2141 - [SimpleWiper-0L.sdf*] ===
| File Edit View Tools Help x
= = =
id) g ] A FID: 0x0 +1 PID: 0x80 >
[50F version 3 |
MName Length Initial Value (decimal)  Initial Value (hexadecimal) Initial Value (ASCI)  Reset on BUS start  Signed Comment
[1-uN: Simpleiiper v] 25 AuxCycleCounter 64 0 0 = = Virtual signal incremented by event
= :
A SessionConf 214.1 - [SimpleWiper-0Lsdf*] =] =] =]
SDF Properties Flle Edit View Tools Help %
Emulation n
G < B
S AGEARE E®S A FID: 030 PID: 0x80
AuxCycleCounter - m
24 [5oF version 2 ] events for sabvac Bz Comnend
ignalfunctions Signal Set signal
Protocels [ -L10: Simpleiper g |Event Comgent Macro Add signal
. GULI P 4 When signal ParkPosition = 1 Set from signal
GUL-Elements (SimpleMenu/HARP etc) B {Add Tt signal “AnCycleCounter” Set bit
Macros
Set minimum
Macroselection SDF Properties <t meximum
. Events Emulation
- 4 Virtual signals
> Device-specific options nyeleCounter
Signalfunctions
Protocols
> GUI-Elements (SimpleMenu/HARP etc)
Macros (] sonal Auxcycecounter
Macroselection
4 Events Filter:
SignalNr Signalname Nodename -
10 # MasteReqBl  MasterECU (master)
1 # MasteReqB2  MasterECU (master]
» Device-specific options.
12 # MaosteReqB3  MasterECU (master)
13 # MaosteReqB!  MasterECU (master)
14 # WasterReqB5 MasterECU (master)
3 |18 # MWasterReqBs MasterECU (master) =]
16 # MasterReqB7 MasterECU (master)
25 # AuCycleCounter =
value 1 z
Minimum 0 +
Maximom 100000 z
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A SessionConf2141 - [SimpleWiper-01.sdf*]

Special virtual signals => system variables —r———
. . . B33
There are virtual signals with reserved names. = A
SOF Version 3 -
. . . Name Length Initial Valu

If these are uged, a wr‘ruql signall |s_cr§ofed once onq == - Ep——— S &
at the same time a certain behavior is associated with 3 = B B [ sovarene T
this SigﬂOL DF Properies 21 @@SYSTIMER_UP1 0

Emulation 28 @@SYSTIMER_UP2 2 0
This way you have access to timer, input and output - » oesTaERTSTIOMAR 0
resources and system information. PR s

TIMER_UP2

Depending on the hardware version, there may be a St e
different number of supported system variables. S o ==

. . . GUI-Elements (SimpleMenu/HARP etc,
All names of system variables start with prefix @@SY$ Macros ’ '

Often used system variables (fiming functions/system information):

@@SYSBUSSTATE gives information about LIN communication:
0 =no bus voltage,
1 = bus voltage, but no schedule is running,
2 = schedule is running and frames are sent.

@@SYSTIMER_UP generates an up counter that counts as soon as its value is not
equal to 0. The counter tick is one second.

@@SYSTTIMER_ DOWN creates a down counter that counts every second untfil its
value is 0.

@@SYSTIMER_FAST UP like SYSTIMER_UP or _DOWN, but the timer tick here is 10 ms.

@@SYSTIMER_FAST_DOWN
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Weitere @@SYSxxx Systemvariablen zur I/O Kontrolle

@@SYSDIGINT...x Access to the digital inputs (e.g. Baby-LIN-RM-II or Baby-LIN-RC-II)
@@SYSDIGOUT1...x Access to digital outputs (e.g. Baby-LIN-RM -Il)

@@SYSPWMOUT1...4 Generation of PWM output signals on up to 4 outputs. The signal value
between 0 and 100 [%] defines the pulse/pause ratio.

@@SYSPWMPERIOD This system variable defines the fundamental frequency for the PWM
output. It can be set between 1 and 500 Hz.
@@SYSPWMINT1..2 The two inputs DIN7 (@@SYSPWMINT) and DIN8 (@@SYSPWMIN2) are

supported as PWM inputs (Baby-LIN-RM-II).

@@SYSPWMINFULLSCALE  This system variable allows to define the fullscale value (corresponding to
100%). By default, this is set to 200 by the system.

Man kann zum Beispiel die @@SYSDIGINT...x und die @@SYSPWMINT1..2 Systemvariable sehr gut
mit einem ONCHANGE Event kombinieren.

So kann man zum Beispiel den Wert eines digitalen Eingangs mit nur einer Eventdefinition auf
ein LIN Bus Signal Ubertragen.

Damit man sich diese reservierten Namen fUr die Systemvariablen und deren Schreibweise
nicht alle merken muss, gibt es im SessionConf einen System Variablen Wizard.
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Easy creation of system
variables with the wizard.
Drop-down selection menu

for restricting the display to
the variables\that are

available for t
type.

A System

Choose variable
Choose a system variable to add to the virtual signals list

Variable Wizard

50F version 3

[H.]N: SimpleWiper

=

Section properties

> Bus description
Emulation

> Tables
Virtual signals

> Signalfunctions
Protacols
GUI-Elements (SimpleMenu/HARP etc)

> Macros
Macroselection

> Events

> Device-specific options

Name Length Initial Value (decimal) Initial Value (hexadecimal)  Initial Value (ASCI)  Reset on BUSstart  Signed Cor

25 Helperl 16 0

2] ] @]

Open system variable wizard

Wi BABY-LIN-RC-IT

Readonly Mo

Fise Reset policy Default
Mame Shert description Description
« Tiring - s o T
@ESVSTIMER_UP Up counting timer
@@SVSTIMER FAST UP Fast up counting timer * Itwil start counting ifits value is
@@SVSTIMER_IMS UP Timer with Millisecond precision _';t”m“ifn-m S
@@SVSTIMER_DOWN Down counting timer o e
@@SVYSTIMER_FAST_DOWN Fast down counting timer SDFV3,
@@SYSTIMER_RTC_HOUR  The hour of the real-time clock *The timer tick period is 10 millseconds.
@@SYSTIMER RTC_MIN  The minute of the real-time clock Devices  Any device
@@SVSTIMER RTC_SEC  The seconds of the real-time clock Suffix 1
> Digital /O
> System
> Memory
> Legging
> Lin Header
> Protocol

AN

gb Add = Remove Duplicat= Showusace | 4k Add system signal
A
- | Name @@SYSTIMER_FAST_UP

Information on the
function of the system
variable in focus

Add and Conunue] [Add and Fimsh] [ Cancel
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If the Baby-LIN replaces the LIN bus master, it should generate the frames and

signals exactly as the original control unit in the vehicle does (residual bus

simulation).

There are signals in real applications that need special handling, e.g. message
counters that increment their value every time they are sent on the bus, and

when they reach their maximum value, they start at 0 again.
This function can be automated in the SDF via a signal function.

Another example of signal functions are CRC's in the data.

Signal function number 0

A SessionConf 2:14.1 - [SimpleWiper.sdf*]
Flle Edit View Tools Help

Type universal Counter
B
E @ 4,‘ A FID: 0x0 | PD: 0x80
Mode Periodic
SOF Version 3 -
[ ) Name Type  #Condition functions Comment Start valie °
(1410 simplewtiper | | 0|New_signal function| Universal Counter Frame / Time0 il B

HEEE

O

Signalfunctions
Tew_signal function

Protocals
> GULElements (SimpleMenu/HARP etc)
> Macros
Macroselection
» Events
 Device-specific options
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(2= EO =,

A

MessageCounter

Increment/Decrement 1

¢ Click here to add signal function

1 MessageCounter MasterCmd

Byteswap (=]
SDF Properties . . Framebased Timebased
Emulation Double Click here to set up signal Signal Frame Signal Timebase (ms)
> Virtual signal function

Drag & drop to
select signal

[ Drag signals to frame-ftimebased to add

Drag signals from frame-ftimebased to trash ta remove

Fiter:
[ signainr Signalname B
R —
| # Ignition |
3 # WiperSpeed |
3 # Temnertine =
[m v

= |
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Signal Function CRC
With this signal function you can define an Indata checksum or CRC for specific frames
according to various algorithms

> Checksum 8 Bit Modulo  adds all bytes belonging to the data block and uses the LSB

of the sum.

> CRC-8 forms an 8 bit CRC over the data block according to the
specified parameters

> CRC-16 forms a 16 bit CRC via the data block according to the
specified parameters.

> XOR links all bytes of the data block via XOR.

» CRC AUTOSAR Profile1/2 forms a CRC according to Autosar specification E2E Profile

1/2 and other implementations.

The CRC algorithm can be freely configured with initial value, polynomial and XOR
value.

For the standard Autosar variants the correct default values are suggested.
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Here the checksum is formed in a frame with a length of 4 bytes (= length of

Frame MasterCmd) over the second to fourth data byte (Param *1 = 1 => block
starts with 2nd data byte, Param *2 = 3 => block length 3, block thus comprises
2nd data byte...4th data byte) and then stored in the first data byte (Param *3 =0

=> |st data byte).

SDF Version 3

1-LIN: SimpleWiper -

* [= =IF]

Section properties
Bus description
Emulation

Tables

Virtual signals
[ Signalfunctiens
CRC Checksum
Protocols

GUI-Elements (SimpleMenu/HARP etc)
Macros

Macroselection
Events

T | signal function number 0

Name CRC Checksum

Type Checksum

Frame [*0]

Start byte of input black within the frame [=1]
Byte length of input black within the frame [=2]
Start byte of value within the frame [3]

Pre array length [*4]

Past array length [5]

Pre array data [*6]

Post array data [*7]

P Frame MasterCmd

S

=k

*b

*b

*b

*b

*b

The parameters *4 to *7 define an optional prepend and postpend buffer with up
to 8 byte values, which are then prepended or appended to the data of the real
frame before the calculation.

This is used to implement special cases in which, for example, the Frameld is to
be included in the CRC calculation.
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Here an Autosar CRC according to profile 2 is formed in a frame with 4 bytes
length (= length of Frame MasterCmd) over the second to fourth data byte.
Here too, the data block over which the CRC is formed comprises the 2nd
data byte to the 4th data byte.
For Autosar CRC there is then a whole series of parameters.
[50F version 3 2| o et 8
:IN:ZMD'EW‘W @ @; Type CRC - AUTOSAR Profile 2

Section properties
Bus description
Emulation

Tables

Frame [70] P Frame MasterCmd

Start byte of mput bock withi the frame [1] | 1] 4 [bec | aurosar efait value: 1

Virtual signals

Byte length of input block within the frame [*2] |

3‘; Dec

Device-specific options

Slide-50

Tnitial value [*8]
Polynom [*5]

XOR value [*10]

OxFF ‘: Hex

0x2F ‘: Hex

-
OxFF ‘, Hex

AUTOSAR default value: 7

[~ Signalfunctions
9 Start byte of CRC-Value within the frame [*3] | ) ‘: Dec | AUTOSAR default value: 0
MessageCounter
CRC Autosar Profile2 Bit position of counter within the frame [4] | 8 ‘: Dec | AUTOSAR default value: First nibble of the input black.
Protocols
GUI-Elements (SimpleMenu/HARP etc) Bitlength of counter within the frame [*5] | 4] 4 bec | AuTosaR defauit vaue: 4
Macros
Macroselection Start value of counter [*6] o ~ | AUTOSAR default value: 0
Events End value of counter [¥7] Maximum ~ | AUTOSAR default value: Maximum

AUTOSAR default value: 0xFF

AUTOSAR default value: Dx2F

AUTOSAR default value: DxFF

064 |: | an‘: | OXEA |: | 0xC3 ‘: ‘ 0x16 ‘: | 0x43 |: | [ ‘: ‘ Uxﬁi‘:
Data ID List [*11] Hex
0xF3 |: | 0x85 ‘: | 0x38 |: | OxEB ‘: ‘ 0xD ‘: | 0x10 |: | 0x10 ‘: ‘ 0x4D ‘:
Pre array length [*12] 0]4%[Dec
Post array length [*13] 0]%/pec
Pre array data [*14] 0] 4% [pec
Post array data [*15] 0]4%/Dec
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Macros are used to combine multiple operations into a sequence.

Macros can be started by events or, with SDF-V3, 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.

SIFIEETE 7| Maconumber 1
141N: SimpleWiper By Nam= [Runsoesa1 J
Parameter count [0 2]
*| [= 2 =
Section properties -
Bus description Label  Condition Commandl Comment Command Detals  Condition
;’“bi'z““" 0 Start BUS with schedule Tablel  Lin Bus Starten Type P
Virtusl signals 1 Delay 500ms Let Bus Start up including wakeup event Signal o]
Signalfunctions. 2 Set signal "WiperSpeed” to value 1 Run Motor in speed 1 Bus Add signal
Protocals LN Set from signal
GUI-Elements ( /HARP etc) : Delay 3000ms Wait 3 Secands Flow Control Set bit
~ Macros 4 Set signal “WiperSpeed tovalue D Stop Metor Macro Set minimum
Busstart Exception Set maximum
RunSpeed] Tables Set using mathematical operation
Macroselection
Events
Device-specific options

Disable Command O

W | Signal WiperSpeed

Fiter: | %
> <
SignalNr Signalname Frame Nodename *
2 # _Return
0 # MessageCounter MasterCmd MasterECU (ma.
1 # Ignition MasterCmd MasterECU (ma.
g | # WiperSpeed MasterCrmd MasterECU (ma.
3 # Temperature MasterCmd MasterECU (ma
4 # WiperActive MotorFrame SlavelMotor
5 # ParkPosition MotorFrame SlavelMotor
6 # CycleCounter MotorFrame SlavelMetor
< o - o >
value | Dec :‘n |

Macros play an important role in the implementation of functional logic in an SDF.
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First you have to create a new
macro, either with the
context menu (right-click)

or with the plus button.

Then you add commands to this
macro. The command Start Bus is
always inserted:; it is then changed
fo the desired command.

X sessionConf 2141 - [SimpleWiper.sdf]
File Edit View Tools Help

EMZS A

—

[1-41N: Simplettiper

MacroNr Name Number of commands.

Comment

Add

= Remove Del

Duplicate

[>  toggle autostart macro

A sessionConf 2141 - [SimpleWipersdf’]
File Edit View Tools Help
B
Bmb e A
(50 version 3 -]
[10n: Smplewiper -]
= >
> Pratocols
GUL-Elements (SimpleMenu/HARP etc)
Macros
Macroselection
Events
> Device-specific options
v
IEID

FID: 0x0

> Events
 Device-specific options

Command Detais | Condition

There are several

Type

categories from which

Signal
Bus
Lin

Flow Control &
Macre akeu
et s

Start previously selected schedule
© Start schedule

P scheduie Tablet

Slide-5]

_— You can select macro
commands, such as
signals, bus, LIN etc..
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Macro number 1

Mame |Run5peed1 |
Parameter count [0 <]
Label Condition Command Comment Command Details Condition

o Start BUS with schedule Tablel Lin Bus Starten Type Command

1 Delay 500ms Let Bus Start up including wakeup event Signal Delay

2 Set signal "Wiperspeed” to value 1 Run Motor in speed 1 Bus Jump

3 Delay 5000ms Wait 5 Seconds t::“ i E‘;Et”:maw

4 Set signal "WiperSpeed” to value 0 Stop Motor Macro Gosub macro

Exception Exit
Tables
Each macro command consists of several parts.
Command [psable command (7|
The operation to be performed by the Macro command. e :
>
Condition
Here you can define a condition that must be fulfilled to
actually execute the command.
Comment With the latest LINWorks
A comment that allows you to make notes about the macro version and Baby-LIN
command, e.g. what to do with it on the bus. firmware every macro
command can be

Label disabled. Then it will be
This marking of a macro command line can be used when freated as if it were not
selecting a jump command. present.
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FirstMacro

Command | comn| ]

Set signal "_LocalVariablel” to value from signal "ValueSensor”

All Macro Commands can use signals from the LDF (bus
signals) and signals from the Virtual Signal section (in the

Command or in the Condition).

In addition, there is another group of signals that only exists in

the context of a macro: the local signals.

Each macro always provides 13 local signals:

_LocalVariablel1, _LocalVariable?, ..., _LocalVarable10,

_Failure, _ResultLastMacroCommand, _Return

The last 3 provide a mechanism to return values to a call

context (_Return, _Failure) or to check the result of a previous

macro command. (_ResultLastMacroCommand).

The signals _LocalVariableX can be used e.g. as temporary

variables in a macro.

E.g. to save intermediate results when performing a
calculation with several calculation steps.

Slide-54

Command Details | Condition

Type Command

Signal Set signal

Bus Add signal

Lin Set from signal
Flow Control Set bit

Macro

Set using mathematical operation

signal target _LocalVariable

Filter:
SignalNr Signalname Nodename
-8 # _LocalVariabled
-7 # _LocalVariable3
-6 # _LocalVariable2
-5 # _LocalVariablel
-4 # _Failure
-3 # _ResultlastMacroCommand
-2 # _Retum
Signal source Valuesensor
Filter:
SignalNr Signalname Nodename
2 # WiperSpeed MasterECU (master)
3 # Temperature MasterECU (master)
4 # WiperActive SlavelMoter
5 # ParkPosition Slavel Mator
6 # CycleCounter Slavel Motor
7 # StatusSensor Slave2Sensor
3 # ValueSensor Slave2Sensor
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A macro can have up to
10 parameters when called.

In the macro definition these

SDF Version 3

1-LIN: SimpleWiper
g (=

Section properties
Bus description
Emulation

Tables

Virtual signals
Signalfunctiens
Protocels

~ Macros
BusStart
TestMacroOk
TestMacroFail

Macroselection

parameters can be given names, which are
then displayed in brackets behind the macro
name on the left side of the menu tree.

The parameters end up in the signals
_LocalVvariablel...10 of the called macro.

If no or less than 10 parameters are passed, the

remaining _LocalVariableX signals get the

value 0.

To return the result of a macro to the caller, the

local signals _Return and _Failure are available.
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GUI-Elements (SimpleMenu/HARP etc)

divideValues(Dividend, Divisor)

Macro number 2

Name [TestMacroFail

Parameter count [0

Macro number 3

Mame

Parameter count ‘ 2

Label Condition Command Comment
0 Start BUS with schedule Tablel

1 Gosub macro “divideValues(100, 0)"

2 If Signal _Failure = 0 Set signal *_Return” to value from signal *_ResultLastMacroCommand”

‘diwde\falues

"

Parameter names ‘Dwidend ‘ ‘Dwisnr
Label Condition Command Comment
0 If Signal _LocalVariable2 = 0 Jump to "ErrorExit”
1 _ Return = _ LocalVariablel/ _ LocalVariable2
2 Exit
3 ErrorExit Set signal "__Failure" to value 999
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Macro number 2

MName: |TEsﬂ\"!a|:rnFai\

The local signals _Failure and _Return are used
to return results to a call context.

Parameter count |U

Cd" by ther macro (GOSUb) Label Condition Command Comment

. Start BUS with schedule Tablel
The calling macro can use the _LastMacroResult B T

Command signol to access the return value of 2 If Signal _Failure = D Set signal ”_Return"tnvaluefrnmswgna\"_ResultLastMa(rnCnmmand":
the called macro which it has stored in

the _Return command.

If the signal failure in the called macro was set to

a value other than 0, this value is also automatically :;’“"’ (oieroes
transferred to the _Failure variable of the calling

3

iy

Parameter count |2

macro. Parameter names |D\wdand | |D\wsar

Call by MacroExec Cmd for Baby-LIN-MB-II Label Condition Command Comment
. ] If Signal __LocalVariable2 = 0 Jump to "ErrorExit”

A macro called by the Ascii APl returns the value of 1 _Retum = _LocalVarisble1 / _LocalVariable2

the _Return variable as a positive result. 2 et

If the _Failure variable is set in the executed macro, 3 |ErrorExt setsignal "_Failure” to value 539

the return value is @50000+<_Failure>.
Atftention: Result return only with blocking Macro call.

Important note: The value of _ResultLastMacroCommand is only valid in the Macro command
line directly after the Gosub command, because this signal always contains the result of the
previous command.

The _Failure variable has a different behavior. It is automatically transferred to the calling macro
when setting in the called macro when returning if it has a value unequal to 0.
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Command Details Condition
Type Command
Signal “Set signal
Bus Add signal
LIN Set from signal
Flow Control Set bit
Macro Set minimum
Exception Set maximum
Tables Set using mathematical operation
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Macro -
Description
command
Set signal Assign a constant value to a signal.
Add signal Add a constant fo a signal value (constant can also be

negative).

Set from signal

Set a signal with the value of another signal.

Set bit

Set or delete a specific bit of a signal.

Set Minimum

Assignment of the smallest value (corresponding to bit length
and signed property).

Assignment of the largest value (corresponding to bit length

set Maximum and signed property).

Set using Define the value of a signal by a mathematical operation
mathematical between 2 signals or a signal and a constant. (+, -, *, /, >>, <<,
operation XOR, AND, OR)
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Command Details | Condition

Type Command
Signal Start
Bus Stop
LIN Restart
Flow Control Sleep
Macro Wakeup
Exception Set speed
Tables Freeze signals
Unfreeze signals
Inject frame
Tniart crf frama

Macro s
Description

command

Start Resets all bus signals to the LDF default values.

Stop Stops the Lin Bus communication.

Restart Starts the LIN bus, but receives all signal values. No reset to LDF
default values.

Sleep Sends a Sleep Frame to the bus and stops Schedule.

Wakeup Sends a wakeup event and starts Schedule.

Set speed Sets the baud rate of the LIN bus to the entered value.

Freeze signals Blocks all subsequent signal changes until an unfreeze occurs.
Allows atomic signal changes in a frame.

Unfreeze signals |Applies all accumulated signal changes since the last freeze.
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Type Command
Signal Stop
[Bus Restart
LIN Sleep
Flow Centrol Wakeup
Macro Set speed
Exception Freeze signals
Tables Unfreeze signals
Inject frame
Inject sdf frame
Set frame mode
Execute service
Macro command |Description
Inject frame Allows to send any frame without LDF definition.
With the latest LINWorks/Firmware version a blocking execution is also

supported.

Inject SDF frame |New: Allows to send an SDF frame (LDF/DBC) without a schedule; the bus
must be started and the frame must be sent independently from the
current schedule and the bus signals must be updated accordingly (with
the ReadFrame).

Deactivate and activate LIN frames in a schedule or toggle between no,

Set frame mode single shot or periodic transmission (CAN)

Execution of a Protocol Service defined in the Protocol section.
Execute service |Request/Response Frame pairs can be defined and virtual signals can be
mapped into request and response data.
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Command Details Condition

Type Command

Signal Select schedule
Bus Set schedule mode
LIN || |Force checksum
Flow Control Send Masterrequest
Macro e R et
Exception

Tables

Macro command

Description

Select schedule

Schedule switching optionally,
Schedule mode can also be transferred.

Set schedule mode

Permanently assign an execution mode to a schedule table:
+ Cyclic

« Single run

+ Exit on complete

Force checksum

Force a certain checksum type:
Automatic, V1(Classic Checksum), V2 (Enhanced Checksum)

Send Master Request

Send a Master Request (Frame ID 3C), a Schedule with suitable 0x3C
Frame must run! Due to Inject and Execute Service Commands rather
obsolete.

Send DTL Request

Deactivated: If the protocol feature has become unnecessary, it will
disappear in one of the next updates.
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Command Details | Condition |

Type Command

Signal Delay

Bus Jump

Lin Event

Flow Control Goto macro
Macro Gosub macro
Exit

Macro command

Description

Delay Delays macro execution by the specified time (ms).
Jump Branches to another command in the same macro.

Used for loops or branches, often in conjunction with a condition.
Event Deactivates and activates events.

Goto macro

Branches to another macro; the remaining commands of the running
macros are no longer executed.

Gosub macro

Call another macro. The running macro is confinued after the Gosub
command, if the called macro was terminated.
The called macro can return a result (_Return/_Failure).

Exit

Ends the execution of the current macro. If the macro was called by
another command via Gosub command, confrol is retfurned to the
calling macro.
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Command Details Condition
Type Command
Signal Start
Bus Stop
LIM Macroselection
Flow Control Print
rMacro ]
Exception
Tables
Macro Description
command
Start Starts another macro. This runs independently and parallel to the
current macro.
Stop Stops the processing of another macro.
Macroselection | Starts a macro from a Macro Selection (group of macros) There are
several options for selecting the P Selection MotorDrive
macro from the Selection group. rrmran -
Go to
Go to next
Go to previous
| Go to last
Print Output of texts, signal values on the debug channel in the Simple
Menu.
Very helpful for troubleshooting macro programming.
Further information and output to additional channels in the future.
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Type Command

Signal Try block

Bus Catch block

LIM Throw

Flow Control Ignore

Macro Exception Record
Exception

Tables

Macro command | Description

Try Block Defines the beginning or end of a Try block.
Catch Block Defines the beginning or end of a Catch block.
Throw Triggers an exception with the given exception code anywhere (in

the try block or outside the try block).

Ignore Allows you to ignore certain exceptions for the following command.
For example, if an Execute Service error is the expected situation due
fo a missing response.

Exception Record | When an exception is raised by _ ResultLastMacroCommand 1=0in a
try block or by a throw command, the exception code, macro
number and macro command line are stored in an ExceptionRecord.
With this command you can access these values.
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If there are tables in the SDF, the following CommediOeu

commands allow access. Type Command
The Get Value and Store Value operations are Zf:"' gf:’:::m
currently only supported on the device for cells Lin Tahle Cotuk
of Type Number. Flow Control Row Count

. . ) Column Count
The string values can already be read out via ﬁiﬁﬁ I

DLL.

Macro command | Description

Get Value Loads the value of a Table Cell (Table : Row : Col) into a signal.The
table, column and row selection can be defined using constants or
signal references.

Store Value Stores a signal value in a Table Cell (Table : Row : Col) Table, column
and row selection as constant or signal reference.

Table Count Sets the specified signal with the number of tables in this SDF section.

Row Count Sets the specified signal with the number of rows in the requested table.
This allows you to iterate over all lines of a table in a macro, for
example.

Column Count Sets the specified signal with the number of columns in the requested
table.
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Use the TestType table in a macro. 0 1 2 3
MName TestTyp Time Speedl[sec] Time Speed2[sec] Time Pause[sec]
Type String Unsigned Unsigned Unsigned
Bit width 32 32 32
The pOromeTerS for fhe SUbMOCFOS Format UTF-8 Decimal Decimal Decimal
RunSpeedl, RunSpeed?2 and Pause are D Test Short 3 3 5
read from the appropriate table row for 1 TestLong 10 10 5
H 2 Test Speed 1 Only 10 0 1
the selected test type (Signal
. 3 Test Speed 2 Only 0 5 1
TestSelection).
SLFlasn 3 Y| Msconumber 1
1-LIN: Simple\Wiper b= [renrest
Parameter count |0
%] [= & = l
Section properties
Bus description Label Condition Command Comment
_Er”’l':'“iu” 0 _ LocalVariableT = Table[TestType]::Row Count Check if TestSelection is in range
v Tables
TestType 1 If Signal TestSelection »= Signal _LocalVariablel Jump to "ErrorBxit”
Virtual signals 2 Start BUS with schedule Tablel
Signalfunctions 3 Testloop _LocalVariableT = Table[TestTypel::Row[TestSelection]::Column[1]
Protocols
GUI-Elements (SimpleMenu/HARP e... 4 Gosub macro "RunSpeed1(__LocalVariablel)"
~ Macros 5 _ LocalVariablel = Table[TestType]::Row[TestSelection]::Column([2]
BusStart W u
FunTedt ] Gosub macro "RunSpeed2(_LocalVariablel)
RunSpeed1(time) 7 _ LocalVariablel = Table[TestType]::Row[TestSelection]:Column([3]
RunSpeed2(time) ] Gosub macre "Pause(_LocalVariable1)"
Pause(time) 9 Jump to "TestLoop”
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Macroselection
Events 10 ErrorExit

Device-specific options

Set signal "_Failure” to value from signal "ErrorCodelnvalidParam”
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SessionConf - Macro selection

A

PrOdUCﬁon hllpbouﬁslﬁTElEIﬂRQNlK
. ,‘.;_,:.,,.c_.;uu.pmpn.w-.-».n! el =1
Macro selection e — "
A macro selection defines a group of . e e
macros from which a macro can be — S
selected for execution. Drag & dro

Example: A macro selection to choose .
between the macros RunSpeed],
RunSpeed?2 and StopMotor.

The selection can then be made using a

Devezspetic spbuns

)

oy 3

to add
macros

A SessionConf 2.14.1 - [SimpleWiper-01 sdf*]
File Edit View Tools Help

BRA®ZS ¢ A

(50 verson 3

| Macro selection number 0

[ ] MotorDrive
GUI Element, Event Action or Macro B =
! = Neme Detals
Macro number: 0
Command (SDF-V3). 0 Rurspeca
Emulation Macro number: 1
Virtual signals | RmSye=a Number of commands: 1
Signalfunctions ol Pat Macro number: 2
Protocols ar Number of commands: 1
> GUI-Elements etc)
4 Macros
RunSpeedi
RunSpeed2
Park
T
MotorDrive
b Device-specific options
E——— ——— = A
o I [soFversons  v] censtorsabymac Toee Comnand
—— . - o
BRES P A = e : o Comery —
] « e s presae
[wrwmns O e e CT g | =2 Go to next in Macroselecton "MotorDrive’
= o e
[P 3 : ::m nel -E:!u. ounter IMﬁroﬂdcu-r . SO Properics
_ e - : O brope
EEEE| Weasous it
= == [ ama | Mot o e | Commant Virtual signals N
U Progen & v Tempees deioufvive i Signaifunctions
Emuzsan Vet Mot Protocols
'-"‘-WT!:“ > GUI-Elements (SimpleMenu/HARP etc)
: Drag & dro e
it AP o) > Macroselection P Selection MotorDrive
4 Events
oy IN/ B/ VB T
BabyLIN-RC
BabyLIN-RM / BabyLIN-RM-I GEpzEm)
HARP-2/4/5
S
" >
:
[
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PrOdUCT.'IOﬂ INDUSTRIE-ELEKTRONIK

Device specific options

So far this section is only relevant for HARP users. Here you can define the
signals and key labels for the HARP Keyboard Menu.

There are also setting options for custom variants (e.g. WDTS).

File Edit View Tools Help

LA FoN FID: % [ox0 PID: | Hex | 5|0x80
SDF Version 3 ~ | Keyboard Logging
Display values
14 IN: SimpleWiper -
%
& (= @ % Value 1 # ValueSensor ¥ %
Value 2 |MessageCounter # MessageCounter h ”\Z;
Section properties
Bus description Valuz 3 # parieosiion ]!
Emulation
Tables e ©
Virtual signals Value 5 l:l T ”\Z:
Signalfunctions
Protocols Keyboard labels
GUI-Elements (SimpleMenu/HARP etc)
v Macros F1 [Runspeed1 |
RunSpeed] F2 ‘RunSpeedZ |
Macroselection
Events F3 [park |
~ Device-specific options Fa(ESC) ‘ |
BabyLIN-RM
BabyLIN-RM-II F5 (UR) ‘ |
BabyLIN-MB/MB-Il FevEN) | |
HARP-2/4/5
wOTS FeE | |
ok | |
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The Device Section (only in SDF-V3 files) allows to store the Target Configuration
directly in the SDF file.

It is still possible to configure the target device in the SimpleMenu, as it was only
possible in LINWorks V1 .x.

If a SDF-V3 file contains a target configuration it is automatically tfransferred to
the device during the download.

Previous problems with forgotten Target Configuration at the customer are now
a thing of the past.

K SessionConf 2141 - [0:/China2017/Schulung-Sd s/SimpleWiper-DeviceSpecificOptions2.sdf] == =]

x

(= E E. J FID:  Ox0 < PID: 0x80 2

507 version 3

Autostart | [Macro only - |
0-DEV: DEVICE ~
I J Master Request frame on IDLE [kEEp untouched ']
Debug Made keep untouched =
SDF Properties CRCYOR Mode [keep untouched -]
7 =
faricspecicioption: UUSE Reset on PC-Timeout [keep untouched -
Global
HARP-4/HARP-5 Autostarton LINPoweron | keep untouched -]
Baby-LIN-RC-T
Baby-LIN-RM Skip WakeUp Signal on LIN start [keap untouched ']
Baby-LIN-RM-TI [ Set all values to default ]
Baby-LIN-RC
Baby-LIN-RC-PLUS-LPC
EquEnces
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