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Battery Pack and Link Monitors

ADBMS2960/ADBMS2961/ADBMS2962

FEATURES

Battery pack current measurement
Buffered analog inputs
Continuous operation option
Lossless measurement for coulomb counting
1 ms update rate
+0.1% maximum gain error
+1 pV maximum offset
Redundant implementation
Battery pack voltage measurement
Buffered analog inputs
Synchronous with current measurement
Differential and single-ended mode
Redundant implementation
Up to 20 voltage measurement channels
Buffered analog inputs
On-demand operation
Differential and single-ended mode
Redundant implementation
Built-in external reference
True ratiometric measurements
Overcurrent detection
Triple redundancy with majority voting
PWM output options
Built-in isoSPI™ interface
2 Mbps isolated serial communications
Capacitor or transformer coupled
Daisy-chaining option
4-wire SPIl option
General-purpose digital 10
Six general-purpose outputs (GPOs)
Dual threshold read-back of GPOs
Four GPIOs configurable as an I2C or SPI controller
48-Lead side-solderable QFN package
AEC-Q100 qualified
Developed for use in ISO 26262 applications for automotive
safety integrity level capability D (ASIL D)

APPLICATIONS

Electric and hybrid electric vehicles
Backup battery systems
Grid energy storage
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GENERAL DESCRIPTION

The ADBMS2960 and ADBMS2962 are battery pack monitors
and the ADBMS2961 is a link monitor for electrical and hybrid
vehicles, and other current or voltage sense applications.

The term ADBMS Pack Monitor refers to the ADBMS2960 and
ADBMS2962. The term ADBMS Link Monitor refers to the
ADBMS2961.

The ADBMS Pack Monitor measures the current flowing in
and out of a battery pack by sensing the voltage drop over a
shunt resistor with very low offset. It also detects overcurrent
conditions by fast overcurrent ADCs with digital threshold
comparators and communicates them by dedicated overcurrent
alert lines with minimum delay.

Six digital outputs (GPO) supporting open-drain or push-pull
mode can be used to control HV transistors to disconnect
external resistor dividers. Four digital general-purpose
inputs/outputs (GPIO) can also operate as an I’C/SPI controller
interface to address external serial peripherals (such as
EEPROM).

A total of 12 dedicated buffered high-impedance inputs (V1 to
V10, VBAT1, and VBAT2) are provided for measuring voltages
from external sensors or resistor dividers enabling
measurement of pack voltages, temperatures, HV-Link
voltages, chassis isolation, and supervision of the state of
contactors and fuses. An additional eight buffered high-
impedance inputs (V11 to V18) are available in certain
configurations for a total of 20 inputs. The built-in serial
interface of the ADBMS Pack Monitor can be configured for
SPI or isolated isoSPI communication with the BMS controller.
It has an additional isoSPI port, which allows connecting a
daisy-chain of ADBMS Pack Monitor devices, optionally
extended withADBMS6834/6836/6837 cell monitors (ADBMS
cell monitors).

Table 1. ADBMS296x Derivative Overview

FEATURE ADBMS2960 ADBMS2961 ADBMS2962
isoSPI Ports 2 2 -

SPI 1 1 1

Current Channels 2 - 2
Overcurrent Channels 3 - 3

Pack Voltage Channels 2 2 2

HV Voltage Channels 10t0 18 10to 18 10t0 18
GPOs 6 6 6

GPIOs 4 4 4

One Analog Way, Wilmington, MA 01887-2356, U.S.A.
Tel: 781.935.5565 ©2025 Analog Devices, Inc. All rights reserved.
Technical Support www.analog.com


http://www.analog.com/en/content/technical_support_page/fca.html
http://www.analog.com/
http://www.analog.com/en/content/technical_support_page/fca.html
http://www.analog.com/

ADBMS2960/ADBMS2961/ADBMS2962

NOTES

©2025 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
registered trademarks are the property of their respective owners.
FSD03763-03/2025(SpB) DEVICES

Rev. SpB | Page 2 of 2

www.analog.com




	Features
	Applications
	General Description
	Functional Block Diagram
	Functional Block Diagram
	Revision History
	Specifications
	Electrical ADC Characteristics
	Voltage Reference Specifications
	Other Electrical Specifications
	SPI Specifications
	isoSPI Specifications

	Absolute Maximum Ratings
	Thermal Resistance
	ESD Caution

	Pin Configuration and Function Descriptions
	Typical Performance Characteristics
	Theory of Operation
	Derivatives Overview and Features
	Core State Description
	POWER-DOWN State
	STANDBY State
	REFUP State
	MEASURE State

	Power Consumption
	ADC Measurements
	Battery Current Measurement
	Conversion Counters
	Calibration Cycle

	Battery Voltage Measurements
	Continuous or Single-shot Measurements
	Conversion Results Accumulation
	Redundant IxADC and VBxADC Measurements
	ADIx Command Interoperability
	Voltage and Auxiliary Measurements
	Voltage Measurements
	Auxiliary Measurements

	VBxADC and VxADC Transfer Function
	ADC Total Measurement Error

	System Diagnostics
	Open-wire Detection
	Battery Current Channels Open-wire Detection
	Battery Voltage Channel Open-wire Detection
	Voltage Channel Open-wire Detection
	I3A, I3B Open-wire Detection

	Communication Diagnostics and Reporting
	Thermal Shutdown
	Test Mode Detection
	Reset State Detection
	Soft Reset Command
	Revision Code
	Serial ID
	Clear ADC Results Commands
	Clear Flag Registers

	Snapshot Commands
	Overcurrent Management
	OCx Output Pin Behavior
	Static Overcurrent Output Mode
	PWM Overcurrent Output Modes
	PWM1 Overcurrent Output Mode
	PWM2 Overcurrent Output Mode

	Controlling the Overcurrent Detection
	Overcurrent Configuration Update
	Crash Signal Management


	General-purpose IO Pins
	GPO Operation
	GPIO Operation

	External Clock Input
	I2C/SPI Controller using GPIOs
	COMM Register and STCOMM Command
	Transferring Data
	I2C/SPI Controller Timing

	isoSPI Interface Overview
	4-Wire SPI Physical Layer
	External Connections
	Timing

	2-Wire Reversible isoSPI Physical Layer
	External Connections
	Reversible isoSPI
	Configurable isoSPI Break
	isoSPI Pulse Detail
	Timing

	SPI and isoSPI Interface Topologies
	isoSPI Operation States
	READY State
	ACTIVE State


	isoSPI Network Layer
	Communication Protocol
	Command Format
	Command PEC
	Data PEC
	Command Counter
	Polling Methods


	Registers and Commands
	Register Addresses and Command Codes
	Overview of Register Addresses
	Overview of Command Codes

	Register Map Overview
	Configuration Registers
	Flag Registers
	Status Registers
	Result Registers


	Applications
	Typical Application
	Providing DC Power
	VDD, VREG Single 5V Supply
	11V to 20V Supply and NPN Linear Regulator
	Separate VDD and VREG Supplies
	5V Supply and 11V to 20V Step-Up Regulator
	5V to 14V Charge Pump Example

	Intermediate VDD Voltages
	Filtering
	Ground Connections

	Current Sense Inputs
	RC Filter Selection
	Current-Sense Layout Recommendation
	Current-Sense Channel Depopulation
	Shunt Redundancy
	Thermistors
	Ratiometric Measurement


	Continuous Sampling and Coulomb Counting
	Lossless Continuous Conversion Reading
	Measuring the ADC Conversion Time
	Calculating Charge

	Voltage Sense Inputs
	High-Voltage Resistive Dividers
	Input Leakage Current
	VBATx Connection Options

	Digital Filtering
	IxADC / VBxADC Filter Transfer Functions without RC
	IxADC Filter Transfer Functions with RC
	VBxADC Filter Transfer Function with RC
	VxADC Filter Transfer Function
	OCxADC Filter Transfer Function

	Isolation Resistance Measurement
	I2C/SPI Controller using GPIOs
	SPI Sequence Example
	I2C Sequence Example

	Internal Protection Features
	Overvoltage Protection

	Footprint Recommendation

	Outline Dimensions
	Ordering Guide
	Automotive Products
	Functional Safety

	Blank Page



