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Introduction
The MAXREFDES1301 reference design enables quick 
evaluation of the MAX17852 and MAX17853 for 96V 
three-Wheeler BMS.
This reference design showcases the capabilities of the 
MAX17852 and MAX17853 in a daisy chain for the two 
individual 14-cell voltage measurements, pack voltage, 
pack current, temperature measurement, and passive cell 
balancing.
The MAX17852 and MAX17853 supports the ASIL-D 
requirements for cell voltage, temperature, current, com-
munication, and failure mode effects analysis (FMEA). 
Other features include the following:

	● 6 to 28 cell (minimum 3 cells per pack) voltage mea-
surement with ±2mV accuracy at 5°C to 40°C

	● Supports flexi pack configuration
	● Pack current measurement using external current 

sense resistor 
	● Passive cell balancing up to 300mA with internal 

switch using odd or even cell balancing scheme (sin-
gle cell or group)

o	 Auto cell balancing configuration with under-
voltage (UV) threshold and timer options 

o	 Manual cell balancing configuration 
	● Configurable auxiliary inputs 

o	 Six aux channels for the MAX17853, all config-
ured for temperature measurement

o	 Four aux channels for the MAX17852, config-
ured for I2C and GPIO

	● Internal die temperature measurement
	● Individually configurable safety alert

o	 Overvoltage (OV), undervoltage, overtempera-
ture and under temperature faults 

o	 One cell mismatch alert
	● Selectable universal asynchronous receiver-trans-

mitter (UART) or serial peripheral interface (SPI) 
	● UART configurations with packet error checking 

(PEC)
o	 Dual UART configuration with redundancy 
o	 Single UART configuration 

	● Compatible with the MAX17852 and MAX17853 
EV Kit software along with MINIQUSB board

Hardware Specification
Table 1 shows an overview of the design specifications.

Table 1. Design Specifications
PARAMETER SYMBOL MIN TYP MAX

Operating Range VIN 18V 130V

Current  
Consumption 
(per IC)

Active Mode 5.4mA
Standby 

Mode 2.3mA

Shutdown 
Mode 0.1uA

Number of Chan-
nels 6 28

Measuring 
Range Per 
Channel

0 5V

Voltage Accuracy 
(5°C to 40°C) 2mV

Current  
Measurement at 
Gain = 256

5mA 
Resolu-

tion

Auxiliary Inputs
(J7, J8, J9, J10) 0 5V

Cell Balancing 
Current (Per-
Channel)

Up to 
300mA

Communication 
Interface

UART 2Mbps
SPI 10MHz

96V Data-Acquisition System with Integrated  
Current Sense Amplifier for Three-Wheeler  

Battery Management Applications (BMS)
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Designed–Built–Tested
This document describes the hardware shown in Figure 1. 

Quick Start
Required Equipment

	● MAXREFDES1301 Board
	● 6 to 28 Battery Cells 
	● MAX17841 EV Kit
	● PC with the MAX17852 an MAX17853 EV Kit graphi-

cal user interface (GUI) software

Procedure
The reference design is fully assembled and tested. 
Follow the steps below to verify board operation:

Hardware Setup
1)	 Connect the Single UART connection from the 

MAX17841 EV Kit to the MAXREFDES1301.
2)	 Connect the MAXREFDES1301 to the battery packs.
3)	 Connect the PC to the MAX17841 EV Kit using USB-

AB cable.
For more details on the connection, see the Figure 3.

Software Setup
Refer to the MAX17852 and MAX17853 EV Kit data 
sheet for the software installation setup.
4)	 Open the MAX17853 EV Kit GUI. To initialize the 

UART communication, in the Communication tab, 
in the UARTSEL area, click UART and in the UART 
Configuration area, click Single UART Interface 
with External Loopback as shown in the Figure 4.

5)	 To establish the communication, in the Initialization 
tab,  in the UARTCFG area, click Single UART 
Interface and send the Wakeup and Hello All com-
mands as shown in the Figure 5. The devices with 
the address are logged in the Event log area.

Figure 1. MAXREFDES1301 hardware.
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Figure 2. Application Diagram.

Typical Application
Figure 2 shows the application diagram.

Figure 3. MAXREFDES1301 hardware Connections.
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Figure 4. Communication tab in the MAX17853 EV Kit GUI.

Figure 5. Initialization tab in the MAX17853 EV Kit GUI.
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For more details on the initialization and measurement, 
refer to the MAX17852 and MAX17853 EV Kit data 
sheet or refer to the video on “How to Measure Voltage, 
Current and Temperature of a Battery Pack Using 
the MAXREFDES1277,Part 1” and “How to Perform 
Cell Balancing and Set Fault Conditions Using the 
MAXREFDES1277, Part 2”.

Design Resources
Download the complete set of Design Resources 
including schematics, bill of materials, and PCB layout.
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