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Digital Cluster

Last Updated: Apr 19, 2024

In the on-demand world, vehicles need to be able to offer a stylized yet simple way to convey
complex information to drivers. Instrument clusters need to offer high-resolution colour displays
with realistic visual renderings.

NXP's portfolio of instrument clusters covers entry level cost-effective solutions, through 2D
and 3D hybrid displays. Each solution combines a full suite of hardware and software tools,
complemented by our extensive ecoystem development tools.

Entry Instrument Cluster Block Diagram
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Recommended Products for Entry Instrument Cluster

* i.MX-RT1170: i.MX RT1170: 1 GHz Crossover MCU with Arm® Cortex® Cores

AL * MAC57D5xx: Ultra-Reliable Multi-Core Arm®-Based MCU for Clusters and Display Management

« MPC560xS: Ultra-Reliable MPC560xS MCU for Automotive and Industrial Instrument Clusters

« TJA1120: TJA1120, ASIL B Compliant Automotive Ethernet 1000BASE-T1 PHY Transceiver
Automotive Ethernet « TJA1103: TJA1103, ASIL B Compliant Automotive Ethernet 100BASE-T1 PHY Transceiver
« TJA1101: TJA1101B, IEEE 100BASE-T1 Compliant Automotive Ethernet PHY Transceiver

« CD1020: Low-Cost 22-CH Multiple Switch Detect Interface
Signal Conditioning

* TJA144x: Automotive CAN FD Transceiver Family
CAN Transceiver + CAN Transceivers: CAN Transceivers



https://www.nxp.com/products/processors-and-microcontrollers/arm-microcontrollers/i-mx-rt-crossover-mcus/i-mx-rt1170-1-ghz-crossover-mcu-with-arm-cortex-cores:i.MX-RT1170
https://www.nxp.com/products/processors-and-microcontrollers/arm-microcontrollers/automotive-mcus/ultra-reliable-multi-core-arm-based-mcu-for-clusters-and-display-management:MAC57D5xx
https://www.nxp.com/products/processors-and-microcontrollers/power-architecture/mpc5xxx-microcontrollers/ultra-reliable-mpc56xx-mcus/ultra-reliable-mpc560xs-mcu-for-automotive-and-industrial-instrument-clusters:MPC560xS
https://www.nxp.com/products/interfaces/ethernet-/automotive-ethernet-phys/tja1120-asil-b-compliant-automotive-ethernet-1000base-t1-phy-transceiver:TJA1120
https://www.nxp.com/products/interfaces/ethernet-/automotive-ethernet-phys/tja1103-asil-b-compliant-automotive-ethernet-100base-t1-phy-transceiver:TJA1103
https://www.nxp.com/products/interfaces/ethernet-/automotive-ethernet-phys/tja1101b-ieee-100base-t1-compliant-automotive-ethernet-phy-transceiver:TJA1101
https://www.nxp.com/products/interfaces/signal-conditioners/low-cost-22-ch-multiple-switch-detect-interface:CD1020
https://www.nxp.com/products/interfaces/can-transceivers/can-with-flexible-data-rate/automotive-can-fd-transceiver-family:TJA144x
https://www.nxp.com/products/interfaces/can-transceivers:MC_53485

Automotive LIN Solutions: Automotive LIN Solutions

Sensors

Sensors: Sensors

Power Management IC

FS23: Safety System Basis Chip (SBC) Family with Power Management, CAN and LIN

FS24: Safety Mini CAN FD SBC for Automotive Applications Fit for ASIL-B

System Basis Chips: System Basis Chips

VR5500: High Voltage PMIC with Multiple SMPS

FS5600: Automotive Dual Buck Regulator and Controller with Voltage Monitors and Watchdog Timer

PF7100: 7-Channel Power Management Integrated Circuit for High Performance Applications, Fit for ASIL B Safety Level
FS4500: Grade 1 and Grade 0 Safety Power System Basis Chip with CAN Flexible Data Transceiver

FS6500: Grade 1 and Grade 0 Safety Power System Basis Chip with CAN Flexible Data Transceiver

VR5510: Multi-Channel (9) PMIC for S32G Processor — 8 High Power, 1 Low Power, Fit for ASIL D Safety Level
MMPF0100: 14-Channel Configurable PMIC

PF5020: Multi-Channel (5) PMIC for Automotive Applications — 4 High Power and 1 Low Power, Fit for ASIL B Safety
Level

PF5024: Multi-Channel (4) PMIC for Automotive Applications — 4 High Power, Fit for ASIL B Safety Level

LED Backlight Driver

MC33996: 16-Output Switch with SPI Control

GPIO

PCAL9722: 22-Bit SPI I/O Expander with Agile I/O Features
PCAL9714: 14-Bit SPI I/O Expander with Agile I/O Features

2D Instrument Cluster Block Diagram



https://www.nxp.com/products/interfaces/automotive-lin-solutions:MC_53488
https://www.nxp.com/products/sensors:SNSHOME
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/safety-system-basis-chip-sbc-family-with-power-management-can-and-lin:FS23
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/safety-mini-can-fd-sbc-for-automotive-applications-fit-for-asil-b:FS24
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips:SBCS
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/high-voltage-pmic-with-multiple-smps:VR5500
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/automotive-dual-buck-regulator-and-controller-with-voltage-monitors-and-watchdog-timer:FS5600
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/7-channel-power-management-integrated-circuit-for-high-performance-applications-fit-for-asil-b-safety-level:PF7100
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/grade-1-and-grade-0-safety-power-system-basis-chip-with-can-flexible-data-transceiver:FS4500
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/grade-1-and-grade-0-safety-power-system-basis-chip-with-can-flexible-data-transceiver:FS6500
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/multi-channel-9-pmic-for-s32g-processor-8-high-power-1-low-power-fit-for-asil-d-safety-level:VR5510
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/14-channel-configurable-pmic:MMPF0100
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/multi-channel-5-pmic-for-automotive-applications-4-high-power-and-1-low-power-fit-for-asil-b-safety-level:PF5020
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/multi-channel-4-pmic-for-automotive-applications-4-high-power-fit-for-asil-b-safety-level:PF5024
https://www.nxp.com/products/power-management/smart-switches-and-drivers/low-side-switches/16-output-switch-with-spi-control:MC33996
https://www.nxp.com/products/interfaces/ic-spi-i3c-interface-devices/general-purpose-i-o-gpio/22-bit-spi-i-o-expander-with-agile-i-o-features:PCAL9722
https://www.nxp.com/products/interfaces/ic-spi-i3c-interface-devices/general-purpose-i-o-gpio/14-bit-spi-i-o-expander-with-agile-i-o-features:PCAL9714
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Recommended Products for 2D Instrument Cluster

* i.MX-RT1170: i.MX RT1170: 1 GHz Crossover MCU with Arm® Cortex® Cores
MCU « i.MX93: i.MX 93 Applications Processor Family — Arm® Cortex®-A55, ML Acceleration, Power Efficient MPU
MAC57D5xx: Ultra-Reliable Multi-Core Arm®-Based MCU for Clusters and Display Management

« MPC564xS: Ultra-Reliable MPC56xS MCU for Automotive and Industrial Instrument Clusters
« MPC560xS: Ultra-Reliable MPC560xS MCU for Automotive and Industrial Instrument Clusters

« TJA1120: TJIA1120, ASIL B Compliant Automotive Ethernet 1000BASE-T1 PHY Transceiver
Automotive Ethernet » TJA1103: TJA1103, ASIL B Compliant Automotive Ethernet 100BASE-T1 PHY Transceiver
« TJA1101: TJIA1101B, IEEE 100BASE-T1 Compliant Automotive Ethernet PHY Transceiver

« CD1020: Low-Cost 22-CH Multiple Switch Detect Interface
Signal Conditioning



https://www.nxp.com/products/processors-and-microcontrollers/arm-microcontrollers/i-mx-rt-crossover-mcus/i-mx-rt1170-1-ghz-crossover-mcu-with-arm-cortex-cores:i.MX-RT1170
https://www.nxp.com/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-9-processors/i-mx-93-applications-processor-family-arm-cortex-a55-ml-acceleration-power-efficient-mpu:i.MX93
https://www.nxp.com/products/processors-and-microcontrollers/arm-microcontrollers/automotive-mcus/ultra-reliable-multi-core-arm-based-mcu-for-clusters-and-display-management:MAC57D5xx
https://www.nxp.com/products/processors-and-microcontrollers/power-architecture/mpc5xxx-microcontrollers/ultra-reliable-mpc56xx-mcus/ultra-reliable-mpc56xs-mcu-for-automotive-and-industrial-instrument-clusters:MPC564xS
https://www.nxp.com/products/processors-and-microcontrollers/power-architecture/mpc5xxx-microcontrollers/ultra-reliable-mpc56xx-mcus/ultra-reliable-mpc560xs-mcu-for-automotive-and-industrial-instrument-clusters:MPC560xS
https://www.nxp.com/products/interfaces/ethernet-/automotive-ethernet-phys/tja1120-asil-b-compliant-automotive-ethernet-1000base-t1-phy-transceiver:TJA1120
https://www.nxp.com/products/interfaces/ethernet-/automotive-ethernet-phys/tja1103-asil-b-compliant-automotive-ethernet-100base-t1-phy-transceiver:TJA1103
https://www.nxp.com/products/interfaces/ethernet-/automotive-ethernet-phys/tja1101b-ieee-100base-t1-compliant-automotive-ethernet-phy-transceiver:TJA1101
https://www.nxp.com/products/interfaces/signal-conditioners/low-cost-22-ch-multiple-switch-detect-interface:CD1020

Safety SBC

FS23: Safety System Basis Chip (SBC) Family with Power Management, CAN and LIN

FS24: Safety Mini CAN FD SBC for Automotive Applications Fit for ASIL-B

VR5500: High Voltage PMIC with Multiple SMPS

FS5600: Automotive Dual Buck Regulator and Controller with Voltage Monitors and Watchdog Timer

PF7100: 7-Channel Power Management Integrated Circuit for High Performance Applications, Fit for ASIL B Safety Level
FS4500: Grade 1 and Grade 0 Safety Power System Basis Chip with CAN Flexible Data Transceiver

FS6500: Grade 1 and Grade 0 Safety Power System Basis Chip with CAN Flexible Data Transceiver

VR5510: Multi-Channel (9) PMIC for S32G Processor — 8 High Power, 1 Low Power, Fit for ASIL D Safety Level
MMPF0100: 14-Channel Configurable PMIC

PF5020: Multi-Channel (5) PMIC for Automotive Applications — 4 High Power and 1 Low Power, Fit for ASIL B Safety
Level

PF5024: Multi-Channel (4) PMIC for Automotive Applications — 4 High Power, Fit for ASIL B Safety Level

Sensors

Sensors: Sensors

CAN Transceiver

TJA144x: Automotive CAN FD Transceiver Family
Automotive LIN Solutions: Automotive LIN Solutions
CAN Transceivers: CAN Transceivers

LED Backlight Driver

MC33996: 16-Output Switch with SPI Control

GPIO

PCAL9722: 22-Bit SPI I/0 Expander with Agile I/O Features
PCAL9714: 14-Bit SPI I/O Expander with Agile 1/O Features

3D Instrument Cluster Block Diagram



https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/safety-system-basis-chip-sbc-family-with-power-management-can-and-lin:FS23
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/safety-mini-can-fd-sbc-for-automotive-applications-fit-for-asil-b:FS24
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/high-voltage-pmic-with-multiple-smps:VR5500
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/automotive-dual-buck-regulator-and-controller-with-voltage-monitors-and-watchdog-timer:FS5600
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/7-channel-power-management-integrated-circuit-for-high-performance-applications-fit-for-asil-b-safety-level:PF7100
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/grade-1-and-grade-0-safety-power-system-basis-chip-with-can-flexible-data-transceiver:FS4500
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/grade-1-and-grade-0-safety-power-system-basis-chip-with-can-flexible-data-transceiver:FS6500
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/multi-channel-9-pmic-for-s32g-processor-8-high-power-1-low-power-fit-for-asil-d-safety-level:VR5510
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/14-channel-configurable-pmic:MMPF0100
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/multi-channel-5-pmic-for-automotive-applications-4-high-power-and-1-low-power-fit-for-asil-b-safety-level:PF5020
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/multi-channel-4-pmic-for-automotive-applications-4-high-power-fit-for-asil-b-safety-level:PF5024
https://www.nxp.com/products/sensors:SNSHOME
https://www.nxp.com/products/interfaces/can-transceivers/can-with-flexible-data-rate/automotive-can-fd-transceiver-family:TJA144x
https://www.nxp.com/products/interfaces/automotive-lin-solutions:MC_53488
https://www.nxp.com/products/interfaces/can-transceivers:MC_53485
https://www.nxp.com/products/power-management/smart-switches-and-drivers/low-side-switches/16-output-switch-with-spi-control:MC33996
https://www.nxp.com/products/interfaces/ic-spi-i3c-interface-devices/general-purpose-i-o-gpio/22-bit-spi-i-o-expander-with-agile-i-o-features:PCAL9722
https://www.nxp.com/products/interfaces/ic-spi-i3c-interface-devices/general-purpose-i-o-gpio/14-bit-spi-i-o-expander-with-agile-i-o-features:PCAL9714
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Recommended Products for 3D Instrument Cluster

iMX95: i.MX 95 Applications Processor Family: High-Performance, Safety Enabled Platform with 1Q® Neutron NPU

MPU
* i.MX6D: i.MX 6Dual Processors - Dual-Core, 3D Graphics, HD Video, Multimedia, Am® Cortex®-A9 Core
° i.MX8: i.MX 8 Family — Arm® Cortex®-A53, Cortex-A72, Virtualization, Vision, 3D Graphics, 4K Video
° i.MX8X: i.MX 8X Family — Arm® Cortex®-A35, 3D Graphics, 4K Video, DSP, Error Correcting Code on DDR
* MAC57D5xx: Ultra-Reliable Multi-Core Arm®-Based MCU for Clusters and Display Management
MCU

MPC564xS: Ultra-Reliable MPC56xS MCU for Automotive and Industrial Instrument Clusters
MPC560xS: Ultra-Reliable MPC560xS MCU for Automotive and Industrial Instrument Clusters

« TJA1120: TJA1120, ASIL B Compliant Automotive Ethernet 1000BASE-T1 PHY Transceiver
Automotive Ethernet « TJA1103: TJA1103, ASIL B Compliant Automotive Ethernet 100BASE-T1 PHY Transceiver
« TJA1101: TJA1101B, IEEE 100BASE-T1 Compliant Automotive Ethernet PHY Transceiver



https://www.nxp.com/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-9-processors/i-mx-95-applications-processor-family-high-performance-safety-enabled-platform-with-eiq-neutron-npu:iMX95
https://www.nxp.com/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-6-processors/i-mx-6dual-processors-dual-core-3d-graphics-hd-video-multimedia-arm-cortex-a9-core:i.MX6D
https://www.nxp.com/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-applications-processors/i-mx-8-family-arm-cortex-a53-cortex-a72-virtualization-vision-3d-graphics-4k-video:i.MX8
https://www.nxp.com/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-applications-processors/i-mx-8x-family-arm-cortex-a35-3d-graphics-4k-video-dsp-error-correcting-code-on-ddr:i.MX8X
https://www.nxp.com/products/processors-and-microcontrollers/arm-microcontrollers/automotive-mcus/ultra-reliable-multi-core-arm-based-mcu-for-clusters-and-display-management:MAC57D5xx
https://www.nxp.com/products/processors-and-microcontrollers/power-architecture/mpc5xxx-microcontrollers/ultra-reliable-mpc56xx-mcus/ultra-reliable-mpc56xs-mcu-for-automotive-and-industrial-instrument-clusters:MPC564xS
https://www.nxp.com/products/processors-and-microcontrollers/power-architecture/mpc5xxx-microcontrollers/ultra-reliable-mpc56xx-mcus/ultra-reliable-mpc560xs-mcu-for-automotive-and-industrial-instrument-clusters:MPC560xS
https://www.nxp.com/products/interfaces/ethernet-/automotive-ethernet-phys/tja1120-asil-b-compliant-automotive-ethernet-1000base-t1-phy-transceiver:TJA1120
https://www.nxp.com/products/interfaces/ethernet-/automotive-ethernet-phys/tja1103-asil-b-compliant-automotive-ethernet-100base-t1-phy-transceiver:TJA1103
https://www.nxp.com/products/interfaces/ethernet-/automotive-ethernet-phys/tja1101b-ieee-100base-t1-compliant-automotive-ethernet-phy-transceiver:TJA1101

CANI/LIN Transceiver

TJA144x: Automotive CAN FD Transceiver Family
TJA1043: High-Speed CAN Transceiver with Standby and Sleep Mode
Automotive LIN Solutions: Automotive LIN Solutions

Power Management IC

VR5500: High Voltage PMIC with Multiple SMPS

PF8101-PF8201: 9-Channel Power Management Integrated Circuit (PMIC) for High-Performance Processing Applications
PF7100: 7-Channel Power Management Integrated Circuit for High Performance Applications, Fit for ASIL B Safety Level
FS5600: Automotive Dual Buck Regulator and Controller with Voltage Monitors and Watchdog Timer

FS4500: Grade 1 and Grade 0 Safety Power System Basis Chip with CAN Flexible Data Transceiver

FS6500: Grade 1 and Grade 0 Safety Power System Basis Chip with CAN Flexible Data Transceiver

VR5510: Multi-Channel (9) PMIC for S32G Processor — 8 High Power, 1 Low Power, Fit for ASIL D Safety Level
MMPF0100: 14-Channel Configurable PMIC

PF5020: Multi-Channel (5) PMIC for Automotive Applications — 4 High Power and 1 Low Power, Fit for ASIL B Safety
Level

PF5024: Multi-Channel (4) PMIC for Automotive Applications — 4 High Power, Fit for ASIL B Safety Level

Sensors

Sensors: Sensors

Signal Conditioning

MC33972: MSDI with Suppressed Wakeup

i.MX Software: i.MX Software and Development Tools

Software * Professional Support for Processors and Microcontrollers

+ NXP Engineering Services: NXP Engineering Services

« PCAL9722: 22-Bit SPI I/O Expander with Agile I/O Features
GPIO .

PCAL9714: 14-Bit SPI I/O Expander with Agile I/O Features

View our complete solution for Digital Cluster.

Note: The information on this document is subject to change without notice.
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https://www.nxp.com/products/interfaces/can-transceivers/can-with-flexible-data-rate/automotive-can-fd-transceiver-family:TJA144x
https://www.nxp.com/products/interfaces/can-transceivers/can-with-flexible-data-rate/high-speed-can-transceiver-with-standby-and-sleep-mode:TJA1043
https://www.nxp.com/products/interfaces/automotive-lin-solutions:MC_53488
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/high-voltage-pmic-with-multiple-smps:VR5500
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/9-channel-power-management-integrated-circuit-pmic-for-high-performance-processing-applications:PF8101-PF8201
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/7-channel-power-management-integrated-circuit-for-high-performance-applications-fit-for-asil-b-safety-level:PF7100
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/automotive-dual-buck-regulator-and-controller-with-voltage-monitors-and-watchdog-timer:FS5600
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/grade-1-and-grade-0-safety-power-system-basis-chip-with-can-flexible-data-transceiver:FS4500
https://www.nxp.com/products/power-management/pmics-and-sbcs/system-basis-chips/grade-1-and-grade-0-safety-power-system-basis-chip-with-can-flexible-data-transceiver:FS6500
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/multi-channel-9-pmic-for-s32g-processor-8-high-power-1-low-power-fit-for-asil-d-safety-level:VR5510
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/14-channel-configurable-pmic:MMPF0100
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/multi-channel-5-pmic-for-automotive-applications-4-high-power-and-1-low-power-fit-for-asil-b-safety-level:PF5020
https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics/multi-channel-4-pmic-for-automotive-applications-4-high-power-fit-for-asil-b-safety-level:PF5024
https://www.nxp.com/products/sensors:SNSHOME
https://www.nxp.com/products/interfaces/signal-conditioners/msdi-with-suppressed-wakeup:MC33972
https://www.nxp.com/design/design-center/software/embedded-software/i-mx-software:IMX-SW
https://www.nxp.com/support/support/nxp-engineering-services/professional-support-for-processors-and-microcontrollers:PREMIUM-SUPPORT
https://www.nxp.com/support/support/nxp-engineering-services:SW-SUPPORT
https://www.nxp.com/products/interfaces/ic-spi-i3c-interface-devices/general-purpose-i-o-gpio/22-bit-spi-i-o-expander-with-agile-i-o-features:PCAL9722
https://www.nxp.com/products/interfaces/ic-spi-i3c-interface-devices/general-purpose-i-o-gpio/14-bit-spi-i-o-expander-with-agile-i-o-features:PCAL9714
https://www.nxp.com/pip/INSTRUMENT-CLUSTER
https://www.nxp.com

