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1 Introduction

This user manual describes the usage of the UJA1023 evaluation board (EVB): UJA1023-EVB. The UJA1023 is
a fully integrated, remote-controlled local interconnect network (LIN) input/output (I/O) responder IC for common
automotive input and output applications. It combines all blocks commonly used in electronic control units
(ECU) for I/O handling, such as:

* Automatic bit rate synchronization to any bit rate between 1 kbit/s and 20 kbit/s
LIN controller

LIN transceiver

* Oscillator

I/O block containing eight bidirectional I/O pins with:

— Pulse width modulation (PWM)

— Simple 8-bit A/C converter

— Switch matrix inputs

— Cyclic sense

Configurable low-power modes with:

— Remote LIN wake-up detection

— Local I/0 pin wake-up detection

LIN node address (NAD) configuration via daisy chain or plugcoding

2 Finding kit resources and information on the NXP web site

NXP Semiconductors provides online resources for this evaluation board and its supported device(s) on
WWW.NXP.Com.

The information page for the UJA1023-EVB (UJA1023 remote controlled LIN 1/O responder EVB) is at _www.
nxp.com/design/design-center/development-boards-and-designs/UJA1023-EVB. The information page provides
overview information, documentation, design resources and ordering information. The Design Resources tab
provides information schematic and board design files from the UJA1023 evaluation board (UJA1023-EVB),
including the downloadable assets referenced in this document.

3 Getting ready

Working with the UJA1023-EVB (UJA1023 remote-controlled LIN 1/O responder) requires a LIN commander
board as additional hardware.

3.1 Kit contents

* UJA1023-EVB in an antistatic bag
* Quick Start Guide

UM12416 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User manual Rev. 1.0 — 20 January 2026 Document feedback
2/14



http://www.nxp.com/
https://www.nxp.com/design/design-center/development-boards-and-designs/UJA1023-EVB
https://www.nxp.com/design/design-center/development-boards-and-designs/UJA1023-EVB
https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12416

NXP Semiconductors U M1 241 6

UJA1023 evaluation board user manual

3.2 Additional hardware

The following hardware is necessary, but not included in this kit:

* 12V power supply
¢ LIN bus cable
¢ LIN commander

The following is a selection of LIN commander hardware options:

* LIN interface tools

S32K116EVB: S32K116-Q048 evaluation board for automotive general purpose
S32K144EVB: S32K144-Q100 evaluation board for automotive general purpose
S32K312MINI-EVB: S32K312MINI-EVB evaluation board for automotive general purpose
S32K3X4EVB-T172: S32K3X4EVB-T172 evaluation board for automotive general purpose

3.3 Assumptions

Basic knowledge of the LIN Diagnostic and Configuration Specification from LIN Specification Package Revision
2.0, September 2003, is expected.

3.4 Static handling requirements

CAUTION

This device is sensitive to ElectroStatic Discharge (ESD). Therefore care should be taken during
transport and handling. You must use a ground strap or touch the PC case or other grounded source
before unpacking or handling the hardware.

4 Getting to know the UJA1023-EVB

4.1 Board features

The UJA1023-EVB incorporates a user switch panel application example, which consists of:

UJA1023 remote controlled LIN 1/O responder IC
2x4 switch matrix (eight buttons)

LED background light

* Photo resistor sensor input

DIP switch for NAD configuration

Supply and bus connector

4.2 Block diagram

—| Photo resistor sensor |

UJA1023 —| LED background light (4x LEDs) |

| Power Jack

1T T

| LIN terminal

| 4x DIP switch I— —| 2x4 switch matrix (8 buttons) |

aaa-064053

Figure 1. UJA1023-EVB block diagram
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4.3 EVB featured components

Figure 2 provides an overview of the UJA1023-EVB and shows the location of the components on the board.
Table 1 provides additional details about these components.

External
power supply LIN bus
(6-18 V) (header J1)

Customer
application area

UJA1023
Photo resistor Remote gonr,rol,lcd
sensor input LIN I/0 responder

UJA1023 pin
signal access
LED background
light

UJA1023
NAD 2x4 switch matrix
configuration
SM41 SM42
Y
©20‘(5 NXP B.V usma Asnlicarian
aaa-064054
Figure 2. Frontside of UJA1023-EVB
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Name Description

External power supply Power supply connector for the UJA1023-EVB

LIN bus LIN bus connector including alternative power supply terminals

NAD configuration DIP switch for LIN node address (NAD) configuration and VIO connection to VBAT
UJA1023 Remote controlled LIN 1/O responder IC: UJA1023

UJA1023 pin signal access Connector to provide access to UJA1023 pins

2x4 switch matrix Switch panel application circuit with eight buttons

LED background light Background light application with 4x LEDs

Photo resistor sensor input

ADC application circuit with photo resistor sensor input signal

Customer application area

Area for application prototyping

4.4 Schematic, board layout and bill of materials

The schematic, board layout and bill of materials for the UJA1023 evaluation board (UJA1023-EVB) are
available at www.nxp.com/design/design-center/development-boards-and-designs/UJA1023-EVB.

4.4.1 Supply circuit

The connectors J1 and J2 are populated on the PCB.

The power jack J2 is used to supply the UJA1023-EVB (max 16 V), where terminal J2-1 is the battery supply
and terminal J2-2 is ground. As an alternative, LIN bus connector terminal J1-1 (ground) and J1-3 (battery
supply) can be used to supply the UJA1023. The supply connectors are protected against false polarity with

diode D1.

The LIN terminal is the LIN bus connector terminal J1-2.

J1

J2
PJ-051AH

SH1

St ﬁg

CONTB 3
29 = 2[3]1
1123
A
D1
L PMEG10010ELR
2 VBAT
D18 N
PESD1IVN24A-Q Zx
one Y Ra1 c6
- 00 c10 +
1 0.1 uF 22 yF
20V
LIN
- N aaa-064055
Figure 3. Supply circuit
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Connector pin Signal Description

J2-1 VPS Power supply (max 16 V)
J2-2, J2-3 GND Ground

Table 3. LIN bus connector J1

Connector pin Signal Description

J1-1 GND Ground

J1-2 LIN LIN bus

J1-3 VPS Power supply

4.4.2 UJA1023 circuit

Except for pins C1, C2, and C3, all UJA1023 pins are accessable via the not-populated connector J3. Details
are listed in Table 4. Most of the signals are connected to EVB application circuits via 0 Q resisitors. By
removing the 0 Q resistors, the UJA1023 1/Os can be made available for other customer application circuits.

The UJA1023 provides a customer application area for this purpose.

The SW1 DIP switch connects the pins C1 (SW1-2), C2 (SW1-3), and C3 (SW1-4) to ground. This provides an
option to adapt the LIN node address of the UJA1023.

SW1-1 sets the VBAT supply as reference for the VIO pin. Close SW1-1 to run the application on the UJA1023-
EVB. Open SW1-1 to disconnect from VBAT supply if the user wants to use another reference voltage for pin

VIO.
LIN
VIO
o
VIO ;5 VBAT VBAT1
INH1 15] T T N
U1 _:23_0 R28—0Q
INHY, 16 1PZ al° R29, 00
_3] )
VIO, 14 1528 6_0__|I R0 0Q P7
VBAT 141P5 7 R21——00 P6
BAT,|, pa 8 R22—00 P5
c12 Bp— 9 R23——0Q P4
0.1pF 12|P3 10 R24——00 P3
I p2 11 R25——0Q P2
LIN ’ = LINI, M= 12 R26——0Q P1
l o1 10122 13 R27 ——0Q PO
6 | | S
c13 c2 o| PO DNP
I220pF 7
= cs3 8
5
VIO GNDI UJA1023T/2R04/C, 51
j 2| 3| 4
swi
H H H H RHP-04-S
VBAT

Figure 4. UJA1023 circuit
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Connector pin Signal Description

J3-1 LIN LIN bus signal

J3-2 VBAT Supply voltage on

J3-3 VIO Reference voltage for the 1/0 pins PO to P7

J3-4 INH Inhibit output for controlling an external voltage regulator or signal for UJA1023 ADC function
(on EVB connected to photo resistor circuit)

J3-5 GND Ground

J3-6 P7 Bidirectional 1/0 pin 7 (on EVB connected to LED background light circuit)

J3-7 P6 Bidirectional 1/0 pin 6 (on EVB connected to photo resistor circuit)

J3-8 P5 Bidirectional 1/0 pin 5 (on EVB connected to 2x4 switch matrix circuit)

J3-9 P4 Bidirectional 1/0 pin 4 (on EVB connected to 2x4 switch matrix circuit)

J3-10 P3 Bidirectional 1/0 pin 3 (on EVB connected to 2x4 switch matrix circuit)

J3-11 P2 Bidirectional 1/0 pin 2 (on EVB connected to 2x4 switch matrix circuit)

J3-12 P1 Bidirectional 1/0 pin 1 (on EVB connected to 2x4 switch matrix circuit)

J3-13 PO Bidirectional 1/0 pin 0 (on EVB connected to 2x4 switch matrix circuit)

4.4.3 2x4 switch matrix circuit

The switch matrix function of the UJA1023 scans eight buttons via six I/O pins (PO to P5). The optional diodes
D19 and D20 are used to prevent wrong switch detection if multiple buttons are push simultaneously.
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Figure 5. 2x4 switch matrix circuit

P5

6 7 8 3

D19
BAV70SRAZ
[k1.2 [k3.4
N N A N
A1 A2| A3 A4
1 2 4 5
4l 3 4l 3 4| 3 4l 3
S6 k- S7 k- k- S8 k- S12
KS11R22CQD KS11R22CQD KS11R22CQD KS11R22CQD
2| 1 2| 1 2| 1 2| 1
P4
6 7 8 3
D20
BAV70SRAZ
I K1,2 IK3,4
N N A N
A1 A2l A3 A4
1 2 2 5
4] 3 4| 3 4| 3 4| 3
- S9 - S10 - S11 k- S13
KS11R22CQD KS11R22CQD KS11R22CQD KS11R22CQD
2| 1 2| 1 2| 1 2| 1
PO P1 P2 P3

aaa-064057

Table 5. Button assignment

Button Description

S6 P5-P0: PxResp frame bit SM50

S7 P5-P1: PxResp frame bit SM51

S8 P5-P2: PxResp frame bit SM52

S12 P5-P3: PxResp frame bit SM53

S9 P4-P0: PxResp frame bit SM40

S10 P4-P1: PxResp frame bit SM41

S11 P4-P2: PxResp frame bit SM42

S13 P4-P3: PxResp frame bit SM43
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4.4.4 LED background light circuit
The LED background light application circuit is a series of four LEDs connected to UJA1023 pin P7.

R17 D14 D15 D16 D17
~ ~ # ~

P7 09 AL cC A cC AL c A4 c
— 1 1 1 1

LY L29K-H1K2-26-Z LY L29K-H1K2-26-Z LY L29K-H1K2-26-Z LY L29K-H1K2-26-Z JT_
aaa-064058

Figure 6. LED background light circuit

4.4.5 Photo resistor sensor input circuit

On the UJA1023-EVB, the analog-to-digital converter (ADC) of the UJA1023 is used for the photo resistor
sensor input circuit. A description of the ADC can be found in the UJA1023 data sheet and application note. The
ADC value is provided in the LIN responder response frame PxResp byte D3, provided the configuration bits
IMO =1 and IM1 = 0.

VBAT1
o
INH
[ [Rr30
R16 20-100 kQ
100 kQ
R15 1
P6 ) 100 kQ )
—
Cc9 J_C11 R14
I0.01 uF IO.1 uF 20 kQ
i aaa-064059
Figure 7. LED background light circuit
UM12416 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
User manual Rev. 1.0 — 20 January 2026 Document feedback

9/14


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12416

NXP Semiconductors U M1 241 6

UJA1023 evaluation board user manual

5 Configuration example for UJA1023

In this section, an example configuration for the UJA1023 is given for the use of the UJA1023-EVB onboard
application examples. For this example, the DIP switch settings are listed in Table 6.

Table 6. DIP switch setting

DIP switch Setting Description

SW1.1 On VBAT supply voltage is used as reference voltage for pin VIO
SW1.2 Off Pin C1 is high

SW1.3 Off Pin C2 is high

SW1.4 Off Pin C3 is high

Table 7 shows the configured LIN protected identifier (PID) for PxReq ID and PxResp ID.

Table 7. UJA1023 LIN message identifier

LIN ID LIN protected identifier (PID) Description
16h D6h UJA1023 PxReq
17h 97h UJA1023 PxResp

Table 8 shows an example configuration for the UJA1023-EVB.

Table 8. Example configuration for UJA1023-EVB

LIN configuration service LIN frame SDU data (hex format) Description

Assign NAD (Optional) OF 06 BO 11 00 00 00 67 Plug ID initial NAD: OFh; PCI: 06h; SID: BOh; supply ID:
0011h; function ID: 0000h; NAD: 67h (default NAD)

Assign frame ID 67 06 B1 11 00 00 00 D6 NAD: 67h (default NAD); PCI: 06h; SID: B1h; supply ID:
0011h; message ID: 0000h; PID: D6h (LIN ID: 16h)

Data dump (1) 67 06 B4 16 80 80 80 80 NAD: 67h (default NAD); PCI: 06h; SID: B4h; IM: 01b

(ADC); RxDL: Ob; ADCIN:110b (P6); HSE: 80h; LSE:
80h; OMO: 80h; OM1: 80h (PWM at P7)

Data dump (2) 67 06 B4 51 00 00 00 00 NAD: 67h (default NAD); PCI: 06h; SID: B4h; LSLP: Ob;
TxDL: 1b; SMC: Ob; SMW: Ob; SM: 01b (4 x 2 switch
matrix); CMO: 00h; CM1: 00h; TH: 00h; LWM: 00h

Data dump (3) 67 04 B4 81 00 00 FF FF NAD: 67h (default NAD); PCI: 04h; SID: B4h; LSC: Ob

(20 kbit/s); ECC: 1b (enhance checksum); LH: 00h;

PWM: 00h
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Table 9. Abbreviations

Acronym Description

ADC Analog-to-digital converter
ECU Electronic control unit
EVB Evaluation board

NAD Node address

PWM Pulse width modulation

7 References

[11 Product data sheet UJA1023, LIN-I/O slave, NXP Semiconductors

https://www.nxp.com/docs/en/data-sheet/UJA1023.pdf

[2] Application Note AN10704, UJA1023 LIN I/O slave with automatic bit rate detection — detailed application
information on UJA1023

https://www.nxp.com/docs/en/application-note/AN10704.pdf

8 Revision history

Table 10. Revision history

Document ID Release date Description
UM12416 v.1.0 20 January 2026 Initial version
UM12416 All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.

User manual

Rev. 1.0 — 20 January 2026

Document feedback
11/14


https://www.nxp.com/docs/en/data-sheet/UJA1023.pdf
https://www.nxp.com/docs/en/application-note/AN10704.pdf
https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_UM12416

NXP Semiconductors

UM12416

Legal information

UJA1023 evaluation board user manual

Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.
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Suitability for use in automotive applications — This NXP product has
been qualified for use in automotive applications. If this product is used

by customer in the development of, or for incorporation into, products or
services (a) used in safety critical applications or (b) in which failure could
lead to death, personal injury, or severe physical or environmental damage
(such products and services hereinafter referred to as “Critical Applications”),
then customer makes the ultimate design decisions regarding its products
and is solely responsible for compliance with all legal, regulatory, safety,
and security related requirements concerning its products, regardless of
any information or support that may be provided by NXP. As such, customer
assumes all risk related to use of any products in Critical Applications and
NXP and its suppliers shall not be liable for any such use by customer.
Accordingly, customer will indemnify and hold NXP harmless from any
claims, liabilities, damages and associated costs and expenses (including
attorneys’ fees) that NXP may incur related to customer’s incorporation of
any product in a Critical Application.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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