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1. DESCRIPTION

MTQ1461 is a multi-function System Basis Chip 

(SBC) sensor designed for CAN automotive 

applications as main supply for the 

microcontroller and as interface for a CAN bus 

network. The chip is capable of withstanding the 

severe conditions of automotive applications. 

MTQ1461 incorporates a variety of functional 

blocks to support these applications, such as 

two 5V low-dropout voltage regulators (LDO), a 

HS-CAN transceiver, a high-voltage GPIO with 

embedded protective functions and a 16-bit 

Serial Peripheral Interface (SPI), a configurable 

timeout/window watchdog circuit, etc.  

For applications connected permanently to the 

battery, the chip operates in low-power modes 

to minimize current consumption. A wake-up 

from the low-power mode is possible via a 

message on the CAN bus, via the bi-level 

sensitive monitoring/wake-up input as well as 

via Cyclic Wake. 

2. APPLICATIONS

⚫ HVAC ECU and Control panel

⚫ Light Control Unit (LCU) for front, rear and

ambient

⚫ Seat control module and belt pretension

⚫ Steering column and steering lock

⚫ Closure (trunk, sliding door, etc.)

⚫ Gear shifters and selectors

⚫ Smart power distribution modules

3. FEATURES

⚫ Very low quiescent current in Stop/Sleep

Mode

⚫ Periodic Cyclic Wake/Sense in SBC

Normal/Stop/Sleep Mode

 5V LDO 150 mA (250 mA peak) LDO

for main supply

 5V LDO 100 mA, protection feature

for off-board usage

⚫ Supports 5M bit/s FD and features CAN

Partial Networking & CAN FD tolerant

mode according to ISO 11898-2:2016 &

SAE J2284

⚫ Charge pump provides reverse-polarity

protection, load switch, and spread

spectrum modulation for EMC

performance.

⚫ Universal HV wake input for voltage

monitoring and wake-up detection

⚫ Configurable GPIO as Fail Output, Wake

Input, Low-Side switch or High-Side

switch

⚫ HV measurement function as alternative

pin assignment

⚫ Fail Output for Fail-Safe signalization

⚫ Configurable wake-up sources

⚫ Reset & Interrupt outputs

⚫ Configurable timeout and window

watchdog

⚫ Over temperature and short circuit

protection feature

⚫ Optimized for Electromagnetic

Compatibility (EMC) and low

Electromagnetic Emission (EME)

⚫ AEC Qualified and RoHS compliant
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4. FUNCTIONAL BLOCK DIAGRAM

SPI

Fail Safe

Interrupt

Control

Watchdog

Reset Generator

Selective Wake 

Logic

Charge 

Pump

VCC1

VS

VCC2

CAN cell

SDI
SDO
CLK
CSN

INTN

RSTN VCAN

TXDCAN

RXDCAN

CANH

CANL

SBC

State Machine

Alternative

function GPIO

FO/GPIO

TEST

WK

Wake Register
WK/SENSE

VCC1

VIO

VCC2

VCP

GND

Vint

http://www.maxictech.com/

	1. DESCRIPTION
	2. APPLICATIONS
	3.  FEATURES
	4. FUNCTIONAL BLOCK DIAGRAM
	5. TYPICAL APPLICATION CIRCUIT
	5.1. Typical Application Circuit
	5.2. Bill of Material (BOM)
	5.3. ESD Tests
	5.4. Thermal Behavior of Package
	5.5. Further Application Information

	6. ORDERING AND PIN INFORMATION
	6.1. Ordering Information
	6.2. Pin Configuration
	6.3. Pin Description

	7. SPECIFICATIONS
	7.1. Absolute Maximum Rating
	7.2. Functional Range
	7.3. Thermal Resistance
	7.4. Current Consumption

	8. SERIAL PERIPHERAL INTERFACE
	8.1. SPI Block Description
	8.2. Failure Signalization in the SPI Data Output
	8.3. SPI Programming
	8.4. SPI Bit Mapping
	8.5. SPI Control Registers
	8.5.1. General Control Registers
	8.5.2. Selective Wake Control Registers

	8.6. SPI Status Information Registers
	8.6.1. General Status Registers
	8.6.2. Selective Wake Status Registers
	8.6.3. Family and Product Information Register

	8.7. Electrical Characteristics

	9. SYSTEM DESCRIPTION
	9.1. Block Overview of State Machine
	9.1.1. Device Configuration and SBC Init Mode
	9.1.1.1. Device Configuration
	9.1.1.2. SBC Init Mode

	9.1.2. SBC Normal Mode
	9.1.3. SBC Stop Mode
	9.1.4. SBC Sleep Mode
	9.1.5. SBC Restart Mode
	9.1.6. SBC Fail-Safe Mode
	9.1.7. SBC Development Mode
	9.1.8. Electrical Characteristics

	9.2. Wake Features
	9.2.1. Cyclic Sense
	9.2.1.1. Configuration and Operation of Cyclic Sense
	9.2.1.2. Configuration and operation of Cyclic Sense

	9.2.2. Cyclic Wake
	9.2.3. Internal Timer

	9.3. Charge Pump Output for Reverse Polarity Protection
	9.4. High-Voltage Measurement Interface
	9.4.1. Block Description
	9.4.2. Functional Description
	9.4.3. Electrical Characteristics

	9.5. Spread Spectrum Modulation Frequency Function
	9.6. Partial Networking on CAN
	9.6.1. CAN Partial Networking - Selective Wake Feature
	9.6.2. SBC Partial Networking Function
	9.6.2.1. Activation of SWK
	9.6.2.2. Activation of SWK
	9.6.2.3. Wake-up Frame (WUF)
	9.6.2.4. CAN Protocol Error Counter

	9.6.3. Diagnoses Flags
	9.6.3.1. PWRON/RESET-FLAG
	9.6.3.2. BUSERR-Flag
	9.6.3.3. TXD Dominant Time-out flag
	9.6.3.4. WUP Flag
	9.6.3.5. WUF Flag (WUF)
	9.6.3.6. SYSERR Flag (SYSERR)
	9.6.3.7. Configuration Error
	9.6.3.8. CAN BUS Timeout-Flag (CANTO)
	9.6.3.9. CAN BUS Silence-Flag (CANSIL)
	9.6.3.10. SYNC-Flag (SYNC)
	9.6.3.11. SWK_SET Flag (SWK_SET)

	9.6.4. SBC Modes for Selective Wake (SWK)
	9.6.4.1. SBC Normal Mode with SWK
	9.6.4.2. SBC Stop Mode with SWK
	9.6.4.3. SBC Sleep Mode with SWK
	9.6.4.4. SBC Restart Mode with SWK
	9.6.4.5. SBC Fail-Safe Mode with SWK

	9.6.5. Wake-up
	9.6.6. Configuration for SWK
	9.6.7. CAN Flexible Data Rate (CAN FD) Tolerant Mode
	9.6.8. Clock and Data Recovery
	9.6.8.1. Configuration for SWK
	9.6.8.2. Setup of Clock and Data Recovery

	9.6.9. Electrical Characteristic


	10. VOLTAGE REGULATOR
	10.1. Block Description
	10.2. Functional Description
	10.3. Electrical Characteristics

	11. VOLTAGE REGULATOR 2
	11.1. Block Description
	11.2. Functional Description
	11.3. Electrical Characteristics

	12. HIGH SPEED CAN FD TRANSCEIVER
	12.1. Block Description
	12.1.1. CAN Off Mode
	12.1.2. CAN Normal Mode
	12.1.3. CAN Receive Only Mode
	12.1.4. CAN Wake Capable Mode
	12.1.5. CAN BUS Termination
	12.1.6. TXD Time-out Feature
	12.1.7. Bus Dominant Clamping
	12.1.8. Undervoltage Detection

	12.2. Electrical Characteristics

	13. HIGH-VOLTAGE WAKE AND VOLTAGE MONITORING INPUT
	13.1. Block Description
	13.2. High-Voltage Wake Function
	13.2.1.  Functional Description
	13.2.2. Wake input Configuration
	13.2.3.  Wake Configuration for Cyclic Sense
	13.2.4.  High-Voltage Sensing as Alternate Function

	13.3. Electrical Characteristics

	14. INTERRPUT FUNCTION
	14.1. Block and Functional Description
	14.2. Electrical Characteristics

	15. FAIL OUTPUT AND GPIO
	15.1. Block and Functional Description
	15.1.1. Block and Functional Description
	15.1.2. General Purpose I/O Function as Alternative Function
	15.1.3. WK and FO/GPIO HV-Sensing Function as Alternative Function

	15.2. Electrical Characteristics

	16. SUPERVISION FUNCTIONS
	16.1. Reset Functions
	16.1.1. Reset Functions
	16.1.2. Soft Reset Description

	16.2. Watchdog Function
	16.2.1. Time-Out Watchdog
	16.2.2. Window Watchdog
	16.2.3. Watchdog Setting Check Sum
	16.2.4. Watchdog during SBC Stop Mode
	16.2.5. Watchdog Start in SBC Stop Mode due to Bus Wake

	16.3. VS Power-On Reset
	16.4. VS Under- and Overvoltage
	16.4.1. VS Undervoltage
	16.4.2. VS Overvoltage

	16.5. VCC1 Over-/ Undervoltage and Undervoltage Prewarning
	16.5.1. VCC1 Over-/ Undervoltage and Undervoltage Prewarning
	16.5.2. VCC1 Overvoltage

	16.6. VCC1 Short Circuit Diagnostics
	16.7. VCC2 Undervoltage and VCAN Undervoltage
	16.8. Thermal Protection
	16.8.1. Individual Thermal Shutdown
	16.8.2. Temperature Prewarning
	16.8.3. SBC Thermal Shutdown

	16.9. Electrical Characteristics

	17. DETAILED PACKAGING INFORMATION
	18. REVISION HISTORY



