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CE96999 - Basic LIN Slave Implementation in
PSoC® 4
Objective

These code examples demonstrate the implementation of LIN slave communication in PSoC® 4.

Overview

These code examples show how to implement a LIN slave using the LIN Component in PSoC 4. PSoC 4 devices support LIN
slaves with both LIN v1.3 and LIN v2.1/2.2 protocol specifications. Two examples are provided:

Examplel - LIN Slave Communication:

In this code example, PSoC 4 responds to LIN master commands to:
m  Set the RGB LED color on PSoC development kits such as CY8CKIT-042 and CY8CKIT-044.

m  Report the current RGB LED color setting

Example2 — Multiple-Instance LIN Slave Communication:

In this code example, PSoC 4 is initialized to have two LIN slave Components, which are connected to two different LIN
networks (masters). PSoC 4 responds to both LIN master (LIN masterl and LIN master2) commands to do the following:

Respond to LIN masterl commands:

m  Store the CapSense® linear slider centroid position

m  Report the saved CapSense linear slider centroid position value

Respond to LIN master2 commands:

m  Set the RGB LED color on PSoC development kits such as CY8CKIT-042

®  Report the current RGB LED color setting

Requirements

Tool: PSoC Creator 3.3 SP1 or later
Programming Language: C (ARM® GCC 4.9.3 and ARM MDK compilers)
Associated Parts: All PSoC 4100, 4200, 4100-M and 4200-M parts

Related Hardware: CY8CKIT-042, CY8CKIT-044, CY8CKIT-026, Model 9011 LIN to USB Data Converter or equivalent,
Jumper wires.

' Wires that are used to connect from CY8CKIT-026 Arduino™ headers to LINx Tx, LINx Rx and LINx NSLP pins on the same board.
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Examplel — LIN Slave Communication

Design

In this example, PSoC 4 acts as a simple LIN slave. The slave monitors for data, which is transmitted from the LIN master
(analyzer). If a predefined frame is received from the master, the slave controls the RGB LED color as per the data that is
available in the received frame. The LIN master can get the RGB LED status by sending a frame with a predefined frame ID.

This example project can be used with both CY8CKIT-042 and CY8CKIT-044.

Figure 1 shows the PSoC Creator schematic design of the code example.
Figure 1. LIN Slave Design with PSoC 4

Note: NSLP is the output pin used to keep the LIN transceiver either in sleep mode or active mode.

Design Considerations
This code example has been designed for both the CY8CKIT-042 PSoC 4 Pioneer Kit and CY8CKIT-044 PSoC 4 M-

Series Pioneer Kit.
The maximum baud rate that LIN protocol supports is 20 kbps. The LIN Component has four different baud rates in the

configuration Ul: 19.2 kbps, 10.4 kbps, 9.6 kbps, and 2.4 kbps.

LIM Slave Wdd
RGE LED Control
LINS
LIN Slave
4
LED_RED
[—f=INSLP SLED GREEN_ 7 !
- — LED BLUE
BF——= - - - - - - -

Www.Cypress.com

Document No. 001-96999 Rev.*A



http://www.cypress.com/
http://www.cypress.com/?rid=77780&source=ce96999
http://www.cypress.com/?rID=108008&source=ce96999
http://www.cypress.com/?rID=108008&source=ce96999

¥ CYPRESS

PERFORM ) X i ®
Basic LIN Slave Implementation in PSoC™ 4

Hardware Setup

The hardware setup block diagram and connections are shown in Figure 2; detailed hardware connections are explained
below.

Figure 2. LIN Slave Communication Hardware Setup

Arduino
Header
CY8CKIT-042/044
(PSoC 4)
CY8CKIT-026
LINX RX
P4[0] |« J3 10*
Computer
P[] UNXTX Lyl ga g 314/35/«HNUSBy ||\ Analyzer [« 2SBy{  (LIN Analyzer
software)
Po[o]|—LINX NSLHA 3213

RGB LED

* Connect J3_10to J15_1 (LIN1_RX) or J6_1 (LIN2_RX)
** Connect J3_9to J15_2 (LIN1_TX) or J6_2 (LIN2_TX)
o+ Connect J2_13 to J15_3 (LIN1_NSLP) or J6_3 (LIN2_NSLP)
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Follow these instructions to set up the hardware:

1. Because there are two LIN transceivers on CY8CKIT-026, choose either of the transceivers to use (U5 — LIN1 transceiver
or U3 — LIN2 transceiver). Connect the Arduino header pins (which are connected to the base board controller) to the
appropriate LIN transceiver using jumper wires as shown in Table 1.

Table 1. Pin Connection on CY8CKIT-026

CYB8CKIT-026 Pins
Arduino Header Pins
LIN1 Transceiver LIN2 Transceiver
J3_10 J15 1 (LIN1_RX) J6_1 (LIN2_RX)
J3 9 J15_2 (LIN1_TX) J6_2 (LIN2_TX)
J2 13 J15 3 (LIN1I_NSLP) J6_3 (LIN2_NSLP)

2. Make sure that jumper J16 (if the LIN1 transceiver is being used) is shorted or jumper J7 (if the LIN2 transceiver is being
used) is shorted.

Note: This is to provide a 12-V supply to the Silicon Engines LIN-USB analyzer; if any other analyzer is being used, then
follow the instructions for power supply requirements and short the jumper only if it requires a 12-V supply.

3. The baseboard can be powered using USB or it can be powered from the Shield kit by selecting jumper J20 appropriately
as shown in Table 2. See the CY8CKIT-026 user guide for more details.

Table 2. Powering Options with Jumper (J20)

J20 Connection Power Option Baseboard (CY8CKIT-042/44) Requirement
Short pin 2 and 3 Power baseboard using Shield | Baseboard power selection jumper (J9 on
Kit with 5V CYB8CKIT-042/ 044) should be at 3.3 V (only if USB
is not connected to the baseboard).
Short pin 3 and 4 Power baseboard using Shield | Baseboard power selection jumper (J9 on
Kit with 12 V CY8CKIT-042/ 044) should be at 3.3 V (only if USB

is not connected to the baseboard).

Note: If the baseboard is powered through USB, and a 12-V supply is connected to the Shield Kit, the position of the
power jumper selection (J20) is not significant.

4. Plug in CY8CKIT-026 to CY8CKIT-042/044 through the Arduino-compatible connectors.
5. Connect the LIN analyzer to the J14 connector to use LIN1 transceiver or J5 connector to use LIN2 transceiver.
Warning: Be careful to not power up the Shield Kit with multiple supplies.

6. If the LIN analyzer DOES NOT provides 12 V to the VBAT pin, connect a 12-V supply to CY8CKIT-026 through the J11
power jack or J12 screw terminal connector.

7. If the LIN analyzer DOES provide 12 V to the VBAT pin, the Shield kit can be powered from the LIN analyzer if desired.
For that configuration, the J16 jumper (for LIN1 transceiver) or the J7 jumper (LIN2 transceiver) should be placed.

Note: The Silicon Engines LIN-USB analyzer requires a 12-V input supply, so either J16 (for LIN1) or J7 (for LIN2) must
be placed and a 12-V supply must be provided.
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Components
Table 3 lists the PSoC Creator Components used in this example, as well as the hardware resources used by each.

Table 3. List of PSoC Creator Components

Component Hardware Resources

LIN SCB

3 pins for LEDs,
Pin 1 pin for LIN transceiver sleep functionality
2 pins for LIN Tx/Rx (part of the LIN Component)

Parameter Settings

Figure 3 and Figure 4 shows the parameter settings for the PSoC Creator LIN Component used in the code example. Only the
parameters that vary from their default values are shown.

LIN Component

Figure 3 shows the Frame tab settings for the LIN Component. Use this tab to add a new frame or delete an existing frame
from the LIN slave. Click the ‘Add’ button to add a new frame. For this example, two frames named “InFrame” and “OutFrame”
are used as shown in Figure 3.

®  InFrame: The frame ID value is 0x10, the direction of the frame is ‘Subscribe’ and the frame type is ‘Unconditional’.

®  QutFrame: The frame ID value is 0x11, the direction of the frame is ‘Publish’ and the frame type is ‘Unconditional’.

Note: If the direction (publish/subscribe) is set as ‘Publish’, the slave responds to master; if the direction is set as ‘Subscribe’,
the slave uses the received data from the master for its application.

Figure 3. LIN Component Frames Tab Settings
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Figure 4 shows the Signals tab settings for the LIN Component. Click the ‘+’ button to add new signals and select the signal
properties such as signal name, type, length, and initial value. Place the signals to the corresponding frames as shown the
Figure 4.

Figure 4. LIN Component Signals Tab Settings

[ configure U 2 =
Name: LINS
General I/Baud Rate ]/Ffames Transport Layer ]/Conﬁg. Services ]’ Built-in 4 b
#]= X[ 3|18 | 8| = I signakstrsnsparency: ¢ »| @ &
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Datal Data 2 i
iFrame: [ tinSig | |  2inAmaysin | |
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Outrome: [ '30msq | [ [ souAmysg | |
] ¥ ||| n ] r
Attribute Type Length (bits) ~ Posttion  Initial value  Associzted frame =
[ |
User signal Scalar 8 0 0
User signal Scalar 7 0 0 InFrame
User signal Scalar 8 8 0 InFrame
User signal Scalar 7 0 0 OutFrame
Response Emor  Response emor  Scalar 1 7 0 OutFrame i
(1] 3
[ ok J[ ey || conce
| )

All other configuration settings are left at their default.
Design-Wide Resources
Figure 5 and Figure 6 shows the pin assignments for this code example.

Figure 5. Pin Assignments for PSoC 4200 (CY8CKIT-042) Example

MName £ Port Pin Lock

<P << R <N < |

<

Figure 6. Pin Assignments for PSoC 4200M (CY8CKIT-044) Example

MName ! Port Pin

(<P <Bi<|

<<

All other design-wide resources are left at their default values.
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Operation

To test the project a “Silicon Engines LIN-USB Converter — Model 9011” is used as LIN analyzer. Other LIN analyzers may
also be used.

Do the following to complete the testing:

Make the hardware connections as described in Hardware Setup section on page 3.
Program the hex file on to the baseboard (CY8CKIT-044/042) using PSoC programmer or PSoC Creator.

Install the ‘SE9004 and 9011 LINUSB Message Center software (if a different analyzer is being used, install the
appropriate software) on your PC.

Connect the LIN analyzer to a PC through a USB cable and open the LIN analyzer software in PC.

On the LIN analyzer software, go to Configure LIN/USB. The Configure LIN Box Interface window is displayed. Set the
LIN Bus Baud Rate to 19200 bps, and then select the LIN 2.0-2.1 Protocol checkbox, as shown in Figure 7.

Figure 7. LIN Analyzer Configurations

& UN/USW& Center 20.15  Copyright © 2003-2014 Silicon Engines o |8 X
< =N |
Configure o /) Configure LN Box Interface = | i
LIN/USB Conli out
4| |I¥s20 LIN Bus Baud Rate: | oo
Node List E
—————— | Setup Node —
>1: 01072P » = ] Master Node Resistance Override Setting 2
] Always Override Node Resistance
Query Status
v Enable Standard LIN Wakeup Pulse
Query Bus v Keep Bus Awake
Baud Rate I Stop on No Response (PC Mode Only)
Clear I Stop on Bad Checksuw (PC Mode Only)
Buffers
m Stop on Any Ervor
Wake Up
Bus I Two-Message Test Sequence (PC Mode Only)
Start Log I Ascending Count Test Sequence
m Fast 1 Stop Bit
Siopitoz I Incrementing Payload
Suppress I v LIN 2.0-2.1 Protocol I
- Output to

Tertinal " Good
4 » b Program
Window TestFRAM " Bad Firmware

4 [

If you are using any other analyzer, make sure that the checksum setting is selected as enhanced checksum since LIN
v2.1/2.2 specification supports only enhanced checksum (this option is not required in Silicon Engines LIN-USB converter
software).

Add the message in the analyzer software that should be transmitted to the slave and send it through the analyzer, as
shown in Figure 8, Note that the message must start with the ID.

WWW.Cypress.com Document No. 001-96999 Rev.*A 7
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Figure 8. Adding and Sending Message Using LIN Analyzer
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® |f a frame with ID = 0x10 is received from the master (analyzer), the slave controls the RGB LED based on the received
data command from the master as shown in Table 4. Note that the message must start with the ID and must contain eight
data bytes even though only the first byte is used to control the LEDs. The other seven data bytes can be any value.

Table 4. Slave Response per Commands from Master

Command Slave Response
0x11 Turns on Red LED
0x22 Turns on Green LED
0x33 Turns on Blue LED
0x00 Turns off RGB LED

® If a frame with ID = 0x11 is received from the master (analyzer), then the slave sends the RGB LED status back to the
master as shown in Table 5. The message in this case only needs the message ID. No data bytes are required.

Table 5. RGB LED Status

RGB LED status Data byte
Red LED on OXAA
Green LED on 0xBB
Blue LED on 0xCC
RGB LED off 0xDD
WWW.Cypress.com Document No. 001-96999 Rev.*A 8
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The result of transmitted and received data at the LIN analyzer is shown in Figure 9.

Figure 9. Results at LIN Analyzer
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Stop Log 12:58:30 01072: T
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Window 4 ’

In this figure, InFrame refers to “10 22 FF FF FF FF FF FF FF” where 10 is the frame ID and 22, FF, FF, FF, FF, FF, FF,
FF are the eight data bytes. Because the 'InFrame' in LIN slave is configured with only two bytes named as ‘InSig’ and
‘InArraySig’, the rest of the data bytes (3 to 8) are ignored by the slave. When the 'OutFrame’ is received from the
analyzer as marked in this figure, the slave responds to the frame with the RGB LED status along with frame ID as “11 22
BB” where '11' is frame ID, '22' is the previous 'InFrame' data byte (command) and 'BB' is the RGB LED status (i.e., Green

LED is ON).

Note: If there is an error message such as “BUS STUCK HIGH” or “TX FRAME ERROR”, reset the baseboard (CY8CKIT-
042/44) and LIN analyzer.

Www.Ccypress.com
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Example2 — Multiple-Instance LIN Slave Communication

Design

In this example, PSoC 4 acts as two LIN slave nodes; each node is connected to a different LIN network’. PSoC 4
continuously scans the CapSense linear slider and then responds to LIN masterl and LIN master2 frames as follows:

Depending on the frame (Frame ID) received from LIN masterl, slavel (LINS_1) either saves the current CapSense linear

|
slider centroid position or sends the saved linear slider centroid value back to the master.

Depending on the frame (Frame ID) received from LIN master2, slave2 (LINS_2) either controls the RGB LED color per
the data that is available in the received frame or sends the RGB LED status to the master. Note that this is the same

functionality as the first example.
Figure 10 shows the PSoC Creator schematic design of the code example2.

Figure 10. Multiple LIN Slaves Design with PSoC 4

LIN Slave 1 LIN Slave 2
LINS 1 LINS 2
LIN Slave T Siave
O——=IL1_NSLP [T}—57L2 NSLP
CapSense RGB LED Control —“r“ Es *’T“
CapSensa
CapSense S50
o+ ¥a ¥
Ao [SmamSense) LED BED— -I ' !
C, LED GREEN [ |
“ED BLUE D DD !
— === |

Note L1_NSLP, L2_NSLP are the output pins used to keep the LIN transceivers either in sleep mode or active mode.
Note ** LIN slave nodes are connected to a LIN master forming a LIN network.

Design Considerations

®  This code example has been specifically designed for the CY8CKIT-042 PSoC 4 Pioneer Kit.

®  The maximum baud rate that LIN protocol supports is 20 kbps. The LIN Component has four different baud rates in the
configuration Ul: 19.2 kbps, 10.4 kbps, 9.6 kbps, and 2.4 kbps.

®  Only two instances of LIN slaves are supported in PSoC 4.
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Hardware Setup

The hardware setup block diagram and connections are shown in Figure 11 and the detailed hardware connections are
explained below in detail.

Figure 11. Example2 Hardware Setup
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Follow these instructions to set up the hardware:

1. Connect the Arduino-compatible header pins (which are connected to the baseboard controller) to the appropriate LIN
transceiver through jumper wires as shown in Table 6.

Table 6. Pin Connection to CY8CKIT-026

Arduino Header Pins | CY8CKIT-026 Pins
J3.10 J15_1 (LIN1_RX)
J3.9 J15_2 (LIN1_TX)
J2_13 J15_3 (LIN1_NSLP)
DO J6_1 (LIN2_RX)

D1 J6_2 (LIN2_TX)
J2_15 J6_3 (LIN2_NSLP)

2. Short the two pins on the J16 and J7 jumpers.

Note: This is to provide a 12-V supply to the Silicon Engines LIN-USB analyzers; if any other analyzer is being used, then
follow the analyzer instructions on the power supply requirements and short the jumper only if it requires a 12-V supply.

3. The baseboard can be powered using USB or from the Shield kit by selecting the jumper J20 as shown in Table 7. See
the CY8CKIT-026 user guide for more details.

Table 7. Powering Options with Jumper (J20)

J20 Connection Power Option Baseboard (CY8CKIT-042/44) Requirement
Short pin 2 and 3 Power baseboard using Shield | Baseboard power selection jumper (J9 on
Kit with 5V CYB8CKIT-042/ 044) should be at 3.3 V (only if USB
is not connected to the baseboard).
Short pin 3 and 4 Power baseboard using Shield | Baseboard power selection jumper (J9 on
Kit with 12 V CY8CKIT-042/ 044) should be at 3.3 V (only if USB

is not connected to the baseboard).

Note: If the baseboard is powered through USB and a 12-V supply is connected to the Shield Kit, then the position of the
power jumper selection (J20) is irrelevant.

Plug in CY8CKIT-026 to CYBCKIT-042 through the Arduino connector.
5. Connect the LIN analyzerl to the J14 connector and LIN analyzer2 to J5 connector on the CY8CKIT-026 kit.
Warning: Be careful to not power up the Shield Kit with multiple supplies.

6. If the LIN analyzers DO NOT provide 12 V to the VBAT pin, connect a 12-V supply to CY8CKIT-026 through the J11
power jack or the J12 screw terminal connector.

7. If one or both LIN analyzers DO provide 12 V to VBAT pin, the Shield Kit can be powered from one of the analyzers. For
that option, either the J16 jumper (for LIN1 transceiver) or J7 jumper (LIN2 transceiver) should be placed. Be careful not
to power up the Shield Kit with multiple supplies.

WWW.Cypress.com Document No. 001-96999 Rev.*A 12
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Components

Table 8 lists the PSoC Creator Components used in this example, as well as the hardware resources used by each.

Table 8. List of PSoC Creator Components

Component Hardware Resources
LIN (2 instances) 2xSCBs
CapSense CSDO

3 pins for LEDs
2 pins for LIN slave sleep functionality

5 pins for CapSense (part of the CapSense
Pin Component)

1 pin for Cmod (part of the CapSense Component)
2 pins for LIN1 Tx/Rx (part of the LIN Component)
2 pins for LIN2 Tx/Rx (part of the LIN Component)

Parameter Settings

Figure 12 through Figure 17 show the parameter settings for each of the PSoC Creator LIN Components used in the code
example. Only the parameters that vary from their default values are shown.

LIN Component - 1 (LINS_1)

Figure 12 shows the General configuration tab for the first LIN slave (i.e., for LINS_1) Component. Note that the ‘Multiple

instance support’ checkbox is checked. Also note that the instance number is set to 1 because it is the first instance of the LIN
Component.

Figure 12. LIN Component General Tab Settings

[ Bl
L gy " |? i
MName: LINS_1|
/I General I Baud Rate |* Frames | Signals - Transportlayer - Config. Services | Builtin 4 b

& Importfile 2" Export file ||j}|_1N file text editor
General settings
Lse automatic response _emor signal
[Z] LIN 1.3 compatibility |
[ LIN 2.0 compatibility
[] Enable J2602-1 compliance

Muttiple instance support

Interface number: 1 z

Bus inactivity timeout detection {ms):  |7000 =

Break detection threshold (bit times) 11 -
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Figure 13 shows the Frames configuration tab for the LIN Component. Use this tab to add a new frame or delete an existing
frame from the LIN slave. Click the ‘Add’ button to add a new frame. For this example, there are two frames named “InFramel”

and “OutFramel” respectively as shown in Figure 13.
®  InFramel: The frame ID value is 0x10, the direction of the frame is ‘Subscribe’ and the frame type is ‘Unconditional’.

®  OutFramel: The frame ID value is 0x11, the direction of the frame is ‘Publish’ and the frame type is ‘Unconditional’.

Note: If the direction (publish/subscribe) is set as ‘Publish’, the slave responds to the master; if the direction is set as
‘subscribe’, the slave uses the received data for its application.

Figure 13. LIN Component Frames Tab Settings
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Figure 14 shows the Signals configuration tab for the LIN Component. Click the ‘+’ button to add new signals and select the
signal properties such as the signal name, type, length and initial value. After that, place the signals to the corresponding

frames as shown the Figure 14.
For LIN v2.x, the Response_Error (1-bit) signal is present by default, which needs to be placed in any of the publish frames.

WWW.Cypress.com Document No. 001-96999 Rev.*A 14


http://www.cypress.com/

"~ PERFORM : o i ®
Basic LIN Slave Implementation in PSoC™ 4

Figure 14. LIN Component Signals Tab Settings
rConﬁgure 'LIN® M‘
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LIN Component — 2 (LINS_2):

Figure 15 shows the General configuration tab for the second LIN slave (i.e., for LINS_2) Component. Note that the ‘LIN 1.3
compatibility’ checkbox is selected, which makes the Component compatible with the LIN v1.3 specification. Make sure that
the ‘Multiple instance support’ checkbox is checked, followed by the instance number set as ‘2’ because it is the second
instance of the LIN Component.

Figure 15. LIN Component General Tab Settings
r Configure 'LIN' M’

MName LINS 2|

/I Generall Baud Rate -~ Frames |~ Signals [~ TransportLayer | Config. Services  Built-in 4k
3 Importfile 2 Export file | [ LIN file text editor

General settings

Use automatic response_emor signal

IM 1.3 compatibility

[ LIN 2.0 compatibility
[] Enable J2602-1 compliance

Multiple instance support
Interface number: 2 =

Bus inactivity tmeout detection {ms): |7000 |

Break detection threshold (bit times):
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Figure 16 shows the Frames configuration tab for the LIN Component. Use this tab to add a new frame or delete an existing
frame from the LIN slave. Click the ‘Add’ button to add a new frame. For this example, there are two frames named “InFrame2”
and “OutFrame2” respectively as shown in Figure 16.

®  InFrame2: The frame ID value is 0x12, the direction of the frame is ‘Subscribe’ and the frame type is ‘Unconditional’.

®  OutFrame2: The frame ID value is 0x13, the direction of the frame is ‘Publish’ and the frame type is ‘Unconditional’.

Figure 16. LIN Component Frames Tab Settings

-
Configure 'LIN' M
MName LINS_2
General | Baud Rate /| Frames | Signals | TransportLayer ©° Config. Services [ Builtin '<1 I
Index Name Default 1D Direction Length Type Association
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2 Outfreme2 | (13 Publish [=]8 Uncord... [« ||None [+

it Up
M Down

i

Apply Cancel

Datashest

]

Figure 17 shows the Signals configuration tab for the LIN Component. Click the ‘+" button to add new signals and select the
signal properties such as Signal name, type, length and initial value by double-clicking on the corresponding signal. After that,
place the signals to the corresponding frame slot as shown the Figure 17.

L

Figure 17. LIN Component Signals Tab Settings

Configure "N’ @Iﬂﬂ
MName: LINS_2
General |* Baud Rate Framesm Transport Layer |~ Config. Services | Builtin 4
- | ol Hlév | g‘ || Signals transparency: 4@ D‘ o=
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Data L Data 2 |~
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Data 1 Data 2 |_
OutFrame2: [ 3 OutSig? [ 4outAmmysiez [ T -
| 1 | » « | I | »
Legend
ID MName Attribute Type Length fbits) ~ Postion  Initial value  Associted frame *
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| Signald User signal Scalar 8 0 0 |
InFrame’ ‘ g
1 InSig2 User signal Scalar 8 0 1] InFrame2
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3 QutSig2 User signal Scalar 8 0 o OutFrame2
4 OutAmaySig2 User signal Scalar 8 8 1] OutFrame2 -
. T | ¥
o m e

All other configuration settings are left at their default values.
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Design-Wide Resources
The pin assignments for this code example are shown in Figure 18.

Figure 18. Pin Assignments for PSoC 4200 Example

Name / Port Pin Lock

(<< R <M< < Rl < Fi<]

<< R <M << <]

- | A
B2 A
K2 i~
- B
B2 i~
K2 i~
- i~
- - [
B2 i~
K2 i~
- B
B2 i~
E2 i~
K2 i~
- | [~

<

All other design-wide resources are left at their default values.

Operation

To test the project, a “Silicon Engines LIN-USB Converter — Model 9011” is used as the LIN analyzer; two such analyzers are
required for this project. Other LIN analyzers may alternately be used.

Do the following steps to complete the testing:

Make the necessary hardware connections as shown in Hardware Setup section on page 11

Program the hex file in to the baseboard (CY8CKIT-042) using PSoC Programmer or PSoC Creator.

Install the ‘SE9004 and 9011 LINUSB Message Center’ software (if a different analyzer is being used, install the
appropriate software) on your PC and connect the two LIN analyzers to different PCs through USB cables.

Verifying the LIN slavel output:

a.

Open the LIN analyzerl software and go to Configure LIN/USB, set the LIN Bus Baud Rate to 19200 bps, and then
select the LIN 2.0-2.1 Protocol checkbox as shown in Figure 7.

If you are using any other analyzer, make sure that the checksum setting is selected as ‘enhanced checksum’
because LIN v2.1/2.2 specification supports only enhanced checksum (this option is not required in Silicon Engines
LIN-USB converter software).

Add the message/frame in the analyzer software, which needs to be transmitted to the slave and send it through the
analyzer shown in Figure 8.

Place your finger on the CapSense linear slider (on CY8CKIT-042) and send a frame with ID = 0x10 and 8 data
bytes. The first data byte should be 0x22. The other data bytes can be any value.

If a frame with ID = 0x10 with first data byte = 0x22 is received from LIN analyzerl, the slave stores the current
CapsSense linear slider centroid position.

If a frame with ID = 0x11 is received from the LIN analyzerl, the slave sends the stored CapSense linear slider
centroid position back to the analyzer.
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g. The result of transmitted and received data at the LIN analyzerl is shown in Figure 19.

Figure 19. Results at LIN Analyzerl

Message Window -

Configure Remove Edit Send Send Selected =
LIN/USE Add a Node Selected Messages Selected Message(s) Number of Messages Available: 6
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Message 1: 12 00 FF FF FF FF FF FF FF}
Message 2: 12 22 FF FF FF FF FF FF FF
Message 3: 1211 FF FF FF FF FF FF FF
Message 4: 13

Message 5: 10 22 FF FF FF FF FF FF FF
Message 6: 11

13:13:45 01072: TX: Message 11 0K
Query Bus 13:13:45 01072: BX: 11 22 3E FF FF FF FF FF FF OK
Baud Rate 13:13:48 01072: TX: Set LIN Bus Baud Rate to 15200 OK
13:13:48 01072: TX: Set Continuous Wakeup to 1 0K
Clear 13:13:48 01072: TX: Set Stop On Error to 0 0K
Buffers 13:13:48 01072: TX: Set Bus Characteristics 0K
13:13:48 01072: TX: Set Protocol to 2.0 OK
Wake Up 13:13:48 01072: TX: SetWakeup Enable to 1 0K
Bus 13:13:48 01072: TX: Set Fast Stop Bit to 0 0K
13:13:48 01072: TX: Set Incrementing Payload to 0 0K
Start L 13:14:01 01072: TX: Message 10 22 FF FF FF FF FF FF FF OK
art~og 13:14:04 01072: TX: Message 11 0K InFramel
13:14:04 01072: B, il
Stop Log 13:14:10 01072, essage 10
13:14:12 01072, T,
Suppress 13:14:13 01072
Outputto 13:14:21 01072

Terwinal

1 eladi1HH

Window - Centroid 5

In the above figure, 'InFrame1' refers to “10 22 FF FF FF FF FF FF FF” where 10 is the frame ID and 22, FF, FF, FF, FF, FF,
FF, FF are the eight data bytes. Because 'InFramel' in LIN1 slave is configured with only two bytes named ‘InSigl’ and
‘InArraySig1’, the rest of the data bytes (3 to 8) are ignored by the slave. After receiving this command, the slave stores the
current CapSense linear slider centroid position. When 'OutFramel’ is received from the analyzer as shown in the above
figure, the slave responds to the frame with the previously stored CapSense linear slider centroid position value along with
frame ID as 11 22 3E where '11' is frame ID, '22' is the previous 'InFramel' data byte (command) and '3E' is the centroid
value.

®  Verifying the LIN slave2 output:
a. Open the LIN analyzer2 software and go to Configure LIN/USB, set the LIN Bus Baud Rate to 19200 bps, and then
deselect the LIN 2.0-2.1 Protocol checkbox as shown in Figure 20.

Figure 20. LIN Analyzer2 Configuration

& UN/USB Message Center 2015 Copyright © 2003-2014 Silicon Engines (== % |
| /2 Configure LIN Box Interface ‘ o=
Configure | 400 os I — — - il
aNode | -
(BB [ sz LIN Bus Baud Rate Coire | 0
Node List Setup Node S ! _ - f
5101072 = p ] Master Node Resistance Override Setting R B
i Always Override Node Resistance
Query Status ¥ Ensble Standard LIN Wakeup Pulse
i Keep Bus Awake
i Query Bus
Baud Rate I Stop on No Response (PC Mode Only)
Clear I Stop on Bad Checksuw (PC Mode Only)
Buffers I Stop on Any Ervor
Waé(e Up [T Two-Message Test Sequence (PC Mode Only)
us
[T Ascending Count Test Sequence
_ StartLog | ™ FastlStop Bit
Stop Log | ] Incrementing Payload
Suppress | ©  LIN20-2.1Protocal |
- Outputto " Good L
i Program =
2 > {K?i::‘j?:ul TestEBaM " Bad Firmware ;%
»

b. If you are using any other analyzer, make sure that the checksum setting is selected as ‘classic checksum’ because
the LIN v1.3 specification supports only classic checksum (this option is not required in Silicon Engines LIN-USB
converter software).
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c. Add the message/frame in the analyzer software which needs to be transmitted to the slave and send it through the
analyzer shown in Figure 8.

o

If a frame with ID = 0x12 is received from the LIN analyzer2, the slave controls the RGB LED based on the received
data command from master, as provided in Table 9. Note that the frame must contain eight data bytes even though
the first data byte is the only one used by the slave. The other seven data bytes may be set to any value.

Table 9. Slave Response as per the Commands from Master

Command Slave Response
0x11 Turns on Red LED
0x22 Turns on Green LED
0x33 Turns on Blue LED
0x00 Turns off RGB LED

e. If aframe with ID = 0x13 is received from the LIN analyzer2, then the slave will send the RGB LED status back to the
master, as provided in Table 10. The message in this case only needs the message ID. No data bytes are required.

Table 10. RGB LED Status

RGB LED status Data byte
Red LED on 0Xaa
Green LED on 0xBB
Blue LED on 0xCC
RGB LED off 0xDD

f.  The result of transmitted and received data at the LIN analyzer2 is shown in Figure 21.
Figure 21. Results at LIN Analyzer2
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Wake Up | | [14:14:42 01072 TX: Set Continuous Wakeup to 0 0K
Bis 14:14:42 01072 TX: Set Stop On Enor to 0 0K
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Sani 14:14:43 01072 TX; Set Protocol to 1.30K
tart Log 14:14:43 01072 TX: Set Wakeup Enable to 1 0K InFrame2
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In the above figure, ‘InFrame2’ refers to “12 11 FF FF FF FF FF FF FF” where 12 is the frame ID and 11, FF, FF, FF, FF, FF,
FF, FF are the eight data bytes. Because ‘InFrame2’ in LIN slave2 is configured with only two bytes named ‘InSig2’ and
‘InArraySig2’, the rest of the data bytes (3 to 8) are ignored by the slave. When ‘OutFrame?2’ is received from the analyzer as
marked in this figure, the slave responds to the frame with the RGB LED status along with frame ID as 13 11 AA where ‘13’ is
frame ID, ‘11’ is the previous ‘InFrame2’ data byte (command) and ‘AA’ is the RGB LED status (i.e., Red LED is ON).

Note: If there is an error message such as “BUS STUCK HIGH” or “TX FRAME ERROR”, reset the baseboard (CY8CKIT-042)
and LIN analyzer.
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Related Documents

Table 11 lists all relevant application notes, code examples, knowledge base articles, device datasheets, and Component

datasheets.

Table 11. Related Documents

PSoC Creator Component Datasheets

LIN

Implements the industry standard LIN v2.1/v2.2 and LIN v1.3 protocol
specifications

CapSense

Controls CapSense CSD block and detects change in capacitance in
applications such as touch sense buttons, sliders, touchpad, and proximity
detection.

Pins

Controls interface with physical I/0O port pins

PSoC 4 Datasheets

PSoC 4 Kits

PSoC 4 Technical Reference Manuals
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