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Overview
Introduction

The EVKT-BMU1xx-HP is an evaluation kit for the EVBMU1xx-HP-RO1A, a reference design board for a
7-cell to 16-cell in series battery management unit with high currents.

This board uses the MP279x ICs, a robust family of battery management analog front-ends (AFES) that
provide a complete AFE monitoring and protection solution. The MP279x supports up to 16 cells in series,
and provides two separate analog-to-digital converters (ADCs) for synchronous voltage and current
measurements. The high-side MOSFET (HS-FET) driver and robust HW protection functions come with
configurable thresholds. Protections include over-current protection (OCP), short-circuit protection
(SCP), battery and cell over-voltage protection (OVP), battery and cell under-voltage protection (UVP),
over-temperature protection (OTP), and under-temperature protection (UTP). The MP279x also
integrates internal balancing FETs to equalize mismatched cells while offering the option to control
external FETSs for a higher balancing current.

The board also features the MPF4279x, a standalone battery fuel gauge (FG) IC that performs state-of-
charge (SoC), time-to-full, time-to-empty, and unavailable energy estimation using a custom battery
model obtained through exhaustive characterization and voltage, current, and temperature readings. This
solution is fast, simple, and easy to configure through the graphic user interface (GUI). Figure 1 shows
the EVKT-BMU1xx-HP block diagram.

Real-Time - []scimon
Monitoring

mes

scL MPF4279x

3.3V

Figure 1: EVKT-BMU1xx-HP Block Diagram Design

Each EVKT-BMU1xx-HP evaluation boards offer different combinations of the MP279x AFE and the
MPF4279x fuel gauge. See the Evaluation Kits section on page 5 for more details.
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Evaluation Kits

Reference Design

MPF4279x
Part Number

MPF4279x
Short Description

MP279x
Part Number

MP279x
Short Description

EVBMU16S-HP-RO1A

EVBMU16SNL-HP-
RO1A

EVBMU14S-HP-RO1A

EVBMU10S-HP-RO1A
EVBMU10SNL-HP-
RO1A

EVBMU16S-HP-G1-
RO1A

EVBMU14S-HP-G1-
RO1A

Kit Contents
EVKT-BMU16S-HP

MPF42790

MPF42792

MPF42790

MPF42795

MPF42797

MPF42791

MPF42791

2-Cell to 16-Cell FG with
Level LEDs

2-Cell to 16-Cell FG

2-Cell to 14-Cell FG with
Level LEDs

2-Cell to 10-Cell FG with
Level LEDs

2-Cell to 10-Cell FG

Next Generation 2-Cell to 16-
Cell FG with Level LEDs

Next Generation 2-Cell to 14-
Cell FG with Level LEDs

Items included with the kit (items can also be ordered separately):

#  Part Number

Item

MP2797

MP2797

MP2791

MP2791

MP2791

MP2797

MP2791

7-Cell to 16-Cell
BMS with 12C

7-Cell to 16-Cell
BMS with 12C

7-Cell to 14-Cell
BMS with 12C

7-Cell to 14-Cell
BMS with 12C

7-Cell to 14-Cell
BMS with 12C

7-Cell to 16-Cell
BMS with 12C

7-Cell to 14-Cell
BMS with 12C

Quantity

MP2797DFP-0001-T and MPF42790DR-0B-0001 reference

1 EVBMU16S-HP-R0O1A - . 1
design and evaluation board
2 EVKT-USB_RS485/I12C-01  USB to RS-485/1°C adapter 1
EVKT-BMU16SNL-HP
Items included with the kit (items can also be ordered separately):
#  Part Number Item Quantity
1 EVBMU16SNL-HP-RO1A MP.2797DFP-0001-.T and MPF42792DR-0B-0001 reference 1
design and evaluation board
2 EVKT-USB_RS485/I12C-01  USB to RS-485/1°C adapter 1
EVKT-BMU14S-HP
Items included with the kit (each items can also be ordered separately):
#  Part Number Item Quantity
1 EVBMU14S-HP-RO1A MP_2791DFP-0001-.T and MPF42790DR-0B-0001 reference 1
design and evaluation board
2 EVKT-USB_RS485/I12C-01  USB to RS-485/I°C adapter 1
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EVKT-BMU10S-HP
Items included with the kit (items can also be ordered separately):

# Part Number Item Quantity

MP2791DFP-0001-T and MPF42795DR-0B-0001 reference
design and evaluation board

2 EVKT-USB_RS485/I2C-01  USB to RS-485/I°C adapter 1

EVKT-BMU10SNL-HP
Items included with the kit (items can also be ordered separately):

1 EVBMU10S-HP-RO1A 1

#  Part Number Item Quantity

MP2791DFP-0001-T and MPF42797DR-0B-0001 reference
design and evaluation board

2 EVKT-USB_RS485/I2C-01  USB to RS-485/I°C adapter 1

EVKT-BMU16S-HP G1 (Next Generation FG)
Items included with the kit (items can also be ordered separately):

1 EVBMU1OSNL-HP-RO1A 1

#  Part Number Item Quantity

1 EVBMU16S-HP-G1-RO1A MP_2797DFP—0001-_T and MPF42791DR-0B-0001 reference 1
design and evaluation board

2 EVKT-USB_RS485/I12C-01  USB to RS-485/1°C adapter 1

EVKT-BMU14S-HP G1 (Next Generation FG)
Items included with the kit (items can also be ordered separately):

#  Part Number Item Quantity

1 EVBMU14S-HP-RO1A MP_2791DFP—0001-_T and MPF42791DR-0B-0001 reference 1
design and evaluation board

2 EVKT-USB_RS485/I12C-01  USB to RS-485/1°C adapter 1

Cells Sensing

Battery Pack Charger/Load

i USB to

Temperature g RS485 | Gul

Sensors

°
EVBMU1xx-HP

Figure 2: EVBMU1xx-HP-RO1A Evaluation Kit Set-Up
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Features and Benefits

High-Side Charge and Discharge (Including Pre-Charge Function) MOSFETSs

7 Cells, Up to 16 Cells in Series

Up to 100A of Constant Charge/Discharge Current and Up to 150A of Peak Current

True Hardware Protections

5V, CAN Bus and UART Availability for External Devices (e.g. Displays)

External Fault Indicator LED and Pack Voltage Status LED

High-Accuracy Analog-to-Digital Converter (ADC) with the Option of Simultaneous Voltage and

Current Measurements

Configurable Alarm Reactions and Thresholds:

o Configurable Over-Voltage Protection (OVP) and Under-Voltage Protection (UVP)

o Configurable Charge and Discharge Over-Current Protection (OCP) and Short-Circuit Protection
(SCP)

o0 PCB and Configurable Battery Over-Temperature Protection (OTP)

0 Self-Functionality Test Options

Cell-Balancing with Internal MP279x FETs with Option of External Balancing FET for Higher Currents

Open-Wire Detection

Sleep Mode with Standby Discharge FET for Lower Current Consumption with Automatic Wake-p

when a Load/Charger is Detected

Load/Charger Detection Option in Safe Mode

Accurate Battery Pack State-of-Charge (SoC) Estimate (see Figure 3)

Simple Configuration through MPS6 &UI

Supports any Lithium-Based Cell Type Using a Dedicated Battery Cell Model

Battery Pack: 10s4p (LG INR18650 MG1)
Test: 0.5C Charge + 0.5C Discharge
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=A =4 =4 =
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Figure 3: EVBMU16S-HP-R0O1A Performance Example
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Kit Specifications

Features Specifications
EVKT-BMU16Sxx-HP: 16 cells in series
Max series cell supported EVKT-BMU14Sxx-HP: 14 cells in series

EVKT-BMU10Sxx-HP: 10 cells in series
EVKT-BMU16Sxx-HP: 18V to 70.4V

Battery pack voltage range EVKT-BMU14Sxx-HP: 18V to 65.8V
EVKT-BMU10Sxx-HP: 18V to 44V

Cell voltage range Up to 4.5V (configurable cell UV and OV thresholds)

Charge current range 0A to 196.605A (configurable charge OC threshold) @

Discharge current range 0A to 196.605A (configurable discharge OC threshold) @

Total high-side protection resistance

(connectors + PCB traces + 1 parallel 4mq to 5mq

FET)

Operating systems supported Windows 7 or later

System requirements Minimum 350MB free

123mmx121mm (FETs board)

EVB size (LxW) 97mmxx61mm (control board)

Note:
1) Itis not recommended to exceed 120A of continuous current for the 10 parallel FET configuration. Up to 150A of peak current is supported.

Hardware Limitations Affecting Testing and Usage
EVKT-BMU16S-HP, EVKT-BMU16S-HP-G1, EVKT-HP-BMU16SNL Limitations

The EVKT-BMU16x-HP uses an engineering sample of the MP2797. The microcontroller (MCU) and GUI
are designed to provide a simplified experience to overcome some of the sample limitations. Review the
MP2797 datasheet and related application note to be aware of such limitations. Contact and MPS FAE
for the application note.

To ensure a robust set-up, excellent performance, and optimal BOM, note the changes related to the
MP27970 engineering pre-sample. Changes that deviate from what is suggested in this guide are not
advised; before doing so, contact an MPS FAE.

EVKT-BMU10S-HP, EVKT-BMU10SNL-HP, EVKT-BMU14S-HP, EVKT-BMU14-HP-G1 Limitations

The EVKT-BMU10x-HP and EVKT-BMU14S-HP use an engineering sample of the MP2791. The MCU
and GUI are designed to provide a simplified experience to overcome some of the sample limitations.
Review the MP2791 datasheet and related application note to be aware of such limitations. Contact and
MPS FAE for the application note.

To ensure a robust set-up, excellent performance, and optimal BOM, note the changes related to the
MP2791 6emgineering pre-sample. Changes that deviate from what is suggested in this guide are not
advised; before doing so, contact an MPS FAE.
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Section 1. Hardware Specifications
1.1 Personal Computer Requirements
The following minimum conditions must be met to use the EVKT-BMU1xx-HP GUI:

1 Operating System of Windows 7 or later

M Net Framework 4.6.1

1 PC with a minimum of one available USB port

1 At least 350MB of free space

1.2 EVBMU1xx-HP-RO1A Specifications

The EVBMU1xx-HP-RO1A is a reference design and evaluation board for the MP279x and the MPF4279x.

in . B
iE TR '

Figure 4: Reference Design

Feature Specifications
18V to 70.4V (16-cell battery)
Battery pack voltage 18V to 65.8V (14-cell battery)

18V to 44V (10-cell battery)

18V to 72V (16-cell battery)
Charger voltage 18V to 67.8V (14-cell battery)

18V to 46V (10-cell battery)
Parallel protection N- 11010

channel MOSFETs
EVB size (LxW) 123mmx121mm ; 97mmx61mm
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1.3 EVBMU1xx-HP-RO1A Schematic
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Figure 6: BMS MP279x (Control Board)
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Connectors for FETs' Board
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Figure 7: BMS Protections (Control Board)
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Figure 8: BMS Protections (FETs Board)
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Figure 9: Power Supplies (Control Board)
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Communication Connectors
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Figure 10: MCU STM32F030C8 (Control Board)
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1.4 EVBMU1xx-HP-RO1A Bill of Materials

Control Board

Qty Ref Value | Description Package | Manufacturer Manufacturer PN
5VCC and VPACK 1053142
3 LED, J4, UART 4 Pos | Connector Molex 105314-2105
104
CONN
C1, C9, C29, C41,
C42, C43, C45,
C46, C53, C54,
22 C55, C56, C57, 100nF | Ceramic capacitor 0603 AVX 06031C104KAT2A
C61, C62, C64,
C65, C67, C68,
C69, C72, C78
1 C10 39pF | Ceramic capacitor 0603 AVX 06035A390FAT2A
3 C11, C47, C48 10nF | Ceramic capacitor 0603 Yageo AC0603KRX7R0BB103
1 C13 1uF | Ceramic capacitor 1206 Taiyo Yuden HMK316BJ105KL-T
1 C15 390nF | Ceramic capacitor 1206 Kemet C1206C394K1RACTU
1 C16 3.3uF | Ceramic capacitor 0603 TDK C1608X5R1E335K080AC
1 C2 22uF | Ceramic capacitor 0805 Taiyo Yuden JMK212BJ226MG-T
1 C24, C28 47nF | Ceramic capacitor 0603 Wurth 885012206118
13 C3,C4,C5 3.3pF | Ceramic capacitor 1206 TDK CGA5L3X7§§A335M160
1 C58 1uF | Ceramic capacitor 0603 Taiyo Yuden TMK107B7105KA-T
2 C59, C60 22pF | Ceramic capacitor 0603 TDK C0603C220J1GACTU
C6, C12, C14,
C17, C18, C19,
C20, C25, C26,
C27, C30, C31,
25 C32, C36, C37, 100nF | Ceramic capacitor 0603 AVX 06031C104KAT2A
C38, C40, C49,
C50, C51, C52,
C77, C81, C82,
Cc83
3 C63, C66, C70 2.2uF | Ceramic capacitor 0603 Taiyo Yuden EMK107BJ225MA-T
4 7, C5213 c22, 1uF Ceramic capacitor 0603 Murata GCJ188R71E105KA01D
2 C71,C79 2.2uF | Ceramic capacitor 1206 Taiyo Yuden HMK316ABJ225KL-TE
C8, C33, C34, : .
6 C35, C39, C44 10nF | Ceramic capacitor 0603 Yageo ACO0603KRX7R0BB103
Capacitor CAPPMG
1 Cc80 100pF pac 032x280 Vishay TR3C107K010C0201
(polarized) N
1 Cell Conn 1 Pl(?s Connector 2.54mm Molex 70555-0009
1 Cell Conn 2 7 Pos | Connector 25;‘?”" Molex 70555-0006
1 D14 85.5V | TVS diode, SMD SOT-23 Bourns CDSO0T23-SM712
30V,
1 D16 100m | Diode 0603 Comchip CDBU0130L
A
3 D3, D4, D6 Green | LED 0603 RoyalOhm SML-D12P8WT86C
Schottky diode, .
D5, D19 30V 30V, 0.2A, SMD SOD-523 Nexperia 1PS79SB10,115
2 Dz1, DZ3 5.6V | Zener diode, 5.6V ?203[)2 Diodes, Inc. BZT585B5V6T-7
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mP5 USER GUIDE i MP279x AND MPF4279x EVALUATION KIT (EVKT-BMU1xx-HP)

Zener diode,
DZ2, DZ5, 500mw, 16V, 10a. .
4 DZ6. DZ7 16V AEC-0101 SOD-123-Z Diodes, Inc. BZT52C16
qualified
3 | Dz8,D1,D2 | 26V éeg:fr diode, SOD-523-2 onsemi MM5Z3V6T1G
1 J1 4 Pos Connector RJ12 Stewart SS-6444-NF
High-frequency .
2 L1, L4 33pH SMD inductor SMD 1206 Taiyo Yuden CBC3225T330KR
IND_
1 L2 11pH Inductor SMD BOURNS _ Bourns SRF4532-110Y
SRF4532
1 LED Conn 2 Pos Connector 2.54mm 2P Molex 105313-1103
LG1, LG2, Ferrite bead, CC/NM
3 LG3 6 0q 60q, 1LN 0603 Wurth 742792602
60V, 1206 PPTC .
1 PPTC1 50mA | resettable fuse SMD 1206 Littlefuse 1206L005/60WR
Transistor, P-
01, Q20 channel
4 Qzé Qzé -700mA | MOSFET, SOT-23 Diodes Inc. ZXMP10A13FTA
' -700mA, -100V,
1 g 510V, -4V
NPN, bipolar, .
1 Q2 6A EZ7T853TA SOT-223 Diodes Inc. FZT853TA
Transistor, N-
2 | Q23,Q2a | 37a | Channel SoT-23 Nexperia PMV100ENEAR
’ ' MOSFET, 3A, P
54 mq, 30
a | RLRIS 19 Mq | Filmresistor | SMD 0603 | Panasonic ERJ-3GEYOR0OV
R100, R104 q
1 R10 1 0 0 q| Film resistor SMD 2512 | TE Connectivity 3522100RJT
1 R102 5 0 k q| Film resistor SMD 0603 Panasonic ERJ-U3RD4992V
g | RO | 2. 2k| Fimresistor | SMD 0603 Vishay CRCWO06032K20FKEAC
1 R109 1. 2 M| Film resistor SMD 0603 Vishay MCT0603MD1204BP500
2 R11, R68 9 1 0 g/ Film resistor SMD 0603 Panasonic ERJ-3GEYJ106V
g | RIBROL | 10mq | Fim resistor | SMD 0603 Vishay CRCWO0B0310MOFKEAC
2 R133, R134 5Mq Film resistor SMD 0603 Yageo AC0603JR-075M1L
R14, R18,
R52, R92, . . . ]
8 R93 R23. 1kq Film resistor 0603 Panasonic ERJ-3GEYJ102V
R32, R132
R17, R21,
R121,R35, . . . ]
7 R36. R37, 10kq Film resistor SMD 0603 Panasonic ERJ-3EKF1002V
R54
2 R20, R84 60.4q Film resistor SMD 0603 Panasonic ERJ-UP3F60R4V
2 R24, R53 4.7q Film resistor 0603 Panasonic ERJ-U03F4R70V
1 R26 33kq Film resistor 0603 Panasonic ERJ-3EKF3302V
2 R3, R101 200kq | Film resistor SMD 0603 Panasonic ERJ-3GEYJ204V
R30, R49,
7 | ROORSL | 450kq | Filmresistor | SMD 0603 |  Panasonic ERJ-3EKF1003V
R108, R96, q
R97

MP279x/MPF4279x Evaluation Kit User Guide Rev. 1.0

6/1/2022

MonolithicPower.com

16

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.



mps USER GUIDE i MP279x AND MPF4279x EVALUATION KIT (EVKT-BMU1xx-HP)

R34, R105, R72, R78, ERJ-
11 | R81, R89, R90, R91, R94, 0q Film resistor SMD 0603 Panasonic 3GEYJ105V
R98, R135
. . . ERJ-
1 R4 10q Film resistor SMD 0603 Panasonic 3GEYJ100V
R40, R42, R45, R46, R48,
11 | R64, R65, R70, R71. R76. | 100q | Film resistor SMD 0603 Yageo RCOBO3FR-
07100RL
R103
1 RS 620kq | Film resistor SMD 0603 | Panasonic ERJ-
4 3EKF6203V
. . . ERJ-
1 R6 270kq Film resistor SMD 0603 Panasonic 3EKF2703V
. . CHP1206-
2 R63, R66 100q Film resistor SMD 1206 Bourns JW-101ELE
. . . ERJ-
1 R7 2 0 q | Film resistor SMD 1206 Panasonic U08J200V
. . CRO0603-FX-
3 R73, R99, R111 330q Film resistor 0603 Bourns 3300ELE
. . . ERJ-
2 R75, R110 1kq Film resistor 0805 Panasonic PO6E1001V
. . . MCTO06030C
2 R8, R67 2.4Mq | Film resistor SMD 0603 Vishay 2204FP499
R9, R12, R16, R19, R22,
R25, R27, R28, R29, R31, . . RCO0805FR-
18 R33. R38, R39, R41. R43. 100q Film resistor SMD 0805 Yageo 13100RL
R44, R47, R77
Push button
3 S1, S2, S3 50mA | with two SMD Omron B3U-1000P
contacts
1 Temp. Con. 6 Pos | Connector 2.54mm, 6P Molex 70555-0005
1 u3 32-bit Microcontroller LQFP-48 STM STM?:ZSF%O
RS-485 Maxim MAX13085E
1 US 500kb/s transceiver SOIC-8 Integrated CSA+
8MHz crystal 5mmx ABM3B-
1 Y1 8MHz ceramic 3.2mm Abracon 8.000MHZ-
resonator ) 10-1UT
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Snchronous | QFN-10

1 Ul MP4569 y (3mmx MPS MP4569GQ
step-down

3mm)

converter
16-cell battery
management
device and TQFP-48

1 U2 MP279x | battery stack (7mmx MPS ['\)"FPPZ_79X'
monitor with 7mm) wyy
protection
control
2-cell to 16-

1 U4 MPg;lz? cell fuel gauge TQFN-32 MPS Mgg_4279x-
evaluation IC yyyy
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MBS _smcvos

Protections Board

MP279x AND MPF4279x EVALUATION KIT (EVKT-BMU1xx-HP)

Qty Ref Value | Description Package Manufacturer Manufacturer PN
1 c1 LR, - | Ceramic 1206 Taiyo Yuden | HMK316BJ105KL-T
100V | capacitor
Polarized . .
200pF, . United Chemi- EGXF101ELL201MK
1 Cc2 100V capgcnor 12.5mm Con 255
(radial)
2 D1, D2 100V | Schottky diode 30)5’1'2%?\]226 Vishay VSSAF510-M3_H 0
Zener diode,
500mw, 16V .
1 DZ1 16V AEC-Q101 SOD-123-Z Diodes Inc. BZT52C16-13-F
qualified
MCHG1, MCHG2,
MCHG3, MCHG4,
MCHG5, MCHGS6,
MCHG7, MCHGS,
MCHGY9, Power N-
20 MCHG10, 300A | Channel POTSO8 | infineon | MAUSSOOTIOBSONO1L
MDSG1, MDSG2, MOSFET -
MDSG3, MDSG4,
MDSG5, MDSG6,
MDSG7, MDSGS,
MDSG9, MDSG10
Thermistor 81-
1 PTC1 8A PTC ! SMD 0805 Murata PRG21BC4R7MS5R
A
Transistor, P-
channel
MOSFET, TO252/ .
1 Q1 5.7A _5.7A, -200V, DPAK Onsemi FQD7P20TM
690mq,
-20V, -4V
. 81-
1 R_TH1 10kq Thermistor SMD 0603 Murata NCP18XH103F03RB
4 R1, R2, R3, R4 1180 a/ Film resistor 2010 TE Connectivity | CRGCQ2010J10R
10 Mq| . . . CRCWO060310MOFK
1 R5 506 Film resistor SMD 0603 | TE Connectivity EAC
1 R6 15(‘)%)0 a Film resistor SMD 0603 YAGEO RCO0805FR-13100RL
1 RSH1 0 . 2 m Shuntresistor | W-5931_VIS Vishay WSLPS%:LZOOOFE
Transient
voltage
2 TVS1, TVS2 100V | suppressors DO'2§4AA' Littlefuse P6SMB100A
unidirectional,
85.5V, 100V
VBat-, Vbat+, High-current OT-201-
4 VPack-, VPack+ 1Pos | onnectors M6/M8 Blockmaster OT-201-M6
EVKT-BMU1XX-HP Evaluation Kit User Guide Rev 1.0 MonolithicPower.com 19
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1.5 EVBMU1xx-HP-R0O1A Control Board PCB Layout
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Figure 13: Mid-Layer 3
1.6 EVBMU1xx-HP-RO1A FETs Board PCB Layout
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Figure 15: Top Layer Figure 16: Mid-Layer 1
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@ —oTO— T = |
Figure 17: Mid-Layer 2 Figure 18: Bottom Layer
1.7 EVKT-BMU1xx-HP Specifications

For the EVKT-BMU1xx-HP, the USB to UART communication interface can be paired with EVKT-
BMU1xx-HP so that users can access the GUI, which allows users to easily evaluate the fuel gauge
performance (see Figure 19).

Figure 19: USB to UART Communication Interface (FT485R-KIT)

MP279x/MPF4279x Evaluation Kit User Guide Rev. 1.0 MonolithicPower.com 21
6/1/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.



mP USER GUIDE i MP279x AND MPF4279x EVALUATION KIT (EVKT-BMU1xx-HP)

Section 2. Software Requirements
2.1 Software Installation Procedure

Configuring occurs through the EVKT-BMU1xx-HP GUI. Follow the instructions below to install the
software.

1. Browse the folder.

2. Double click the fimsiofile to open the set-up guide (see Figure 20).

) EVKT-BMUTxx_GUI - *

Welcome to the EVKT-BMU 1:x¢_GUI Setup Wizard LA

The installer will guide pou thraugh the steps required ba install EVET-BMUT2_GUI on pour
computer.

WARMING: This computer progran is protected by copgright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prozecuted to the masimum extent pozsible under the law.

< Back Cancel

Figure 20: EVKT-BMU1xx-HP GUI Set-Up Guide
3. Follow the prompts in the set-up guide. The installation process may take a few minutes.
4. Wait for the status screen to verify that installation is complete (see Figure 21).

15 EVKT-BMU1xx_GUI — ®

Installation Complete [l

EVET-BMUTwx_GUI has been successfully installed.

Click "Cloze" to exit.

Flease use Windows Update to check for any critical updates to the MET Framework.

< Back Cancel

Figure 21: GUI Set-Up Success
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Section 3. Evaluation Kit Test Set-Up
3.1 Hardware Set-Up

The hardware must be properly configured prior to use, and the evaluation board connections must be
correct. For the best results, refer to Figure 22 and follow the steps below:

1. Connect the cell terminals to the sensing connectors.
2. Connect the battery terminals to:
a. Positive (+): VBat+
b. Negative (-): VBat-
Connect and locate the temperature sensors.
Connect the charger or the load terminals to:
a. Positive (+): VPack+
b. Negative (-): VPack-
Locate the proper wires to connect the EVB to the USB to UART cable.
Make the TX, RX, and GND connections.
a. Connect EVB-TXtotheco mmuni cati on interfaceds RX.
b. ConnectEVB-RX t o the communication interfaceds TX
7. Connect the USB cable to the PC.

|Cell #16

[cen #15|

Charger/Load

[cen#z]

[cen#t] s

fcansy

( PC )
3

USBtoRS485

41 — AT
e

[cen#]

,'//

l
3 AN J/

Figure 22: EVB Wire Connection
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3.2 Powering Up the EVB
1. Connect the cell terminals to the sensing connectors (see Figure 22 on page 23).

2. Connect the battery terminals to:
a. Positive (+): VBat+
b. Negative (-): VBat-

If the battery terminals are connected before the cell-sensing terminals, press the S2 button on the
evaluation board to reset the MCU, or use the GUI to reset the errors (as well as the BMS).

3.3 Opening the EVB GUI and Connecting to the Board
After installing the software and connecting the hardware, follow the steps below to use the GUI software.

1. Open the EVKT-BMU1xx_GUI software using the computer. A small window should appear on the
screen.

2. Select the evaluation board in use (see Figure 22 on page 23). The desired BMS and fuel gauge (FG)
IC can be selected in a few ways.

a. Manually select the EVBMU1xx version in the drop-down menu (see Figure 23 and Figure 24).
e :
Automatic Detection
Alternative FG and AFE combination
High Power Version (EVBMU1xx HP)
Select Board P/N:
|EVBMU165 -

[,.

Figure 23: Fuel Gauge and BMS ICs Selection Window 1

I Select Fuel Gauge and BMSICs X \

Automatic Detection

Alternative FG and AFE combination

High Power Version (EVBMU1xx HP) |/
Select Board P/N:
EVBMU16s HP

EVBMU16s HP G1
EVBMU16sNL HP
EVBMU10s HP
EVBMU10sNL HP
EVBMU14s HP

EVBMU14s HP G1

Figure 24: Fuel Gauge and BMS ICs Selection Window 2
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b. Manually select the BMS and FG ICs independently with the drop-down menus (see Figure 25,
Figure 26, and Figure 27).

IM Select Fuel Gauge and BMSICs X

Automatic Detection | |

Alternative FG and AFE combination
High Power Version (EVBMUTxc HP)  []
Fuel Gauge IC:

| MPF42790 -l

Select AFE IC:
|MP2797 -

Figure 25: Fuel Gauge and BMS ICs Selection Window 3

IM Select Fuel Gauge and BMSICs X ‘
Automatic Detection | |
Alternative FG and AFE combination

High Power Version (EVBMUTxe HP) [

Fuel Gauge IC:
MPF42790

MPF42792
MPF42795
MPF42797

MPF42791

Figure 26: Fuel Gauge and BMS ICs Selection Window 4

M Select Fuel Gauge and BMS1Cs X

Automatic Detection ]
Alternative FG and AFE combination
High Power Version (EVBMUT:xx: HF) |
Fuel Gauge IC:
MPF42790 -

Select AFE IC:
MP2797

MP2791

|
Figure 27: Fuel Gauge and BMS ICs Selection Window 5
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c. Allow the GUI to automatically detect which device is connected. In this scenario, select the COM
port connected to the evaluation board on the drop-down menu (see Figure 28 and Figure 29).

M Select Fuel Gauge and BMS ICs X

Automatic Detection
COM Port:
COM11 -

Figure 28: Fuel Gauge and BMS ICs Selection Window 6

M Select Fuel Gauge and BMS ICs X

Automatic Detection

COM Port:
COM1

COM7T
| |

Figure 29: Fuel Gauge and BMS ICs Selection Window 7

3. Launch the GUI using the button on the Fuel Gauge and BMS ICséselection window. The GUI should
take a few seconds to load. A small loading window should be available at this time (see Figure 30).

m Loading...

Figure 30: GUI Loading Window

4. The main window should pop up (see Figure 31 on page 27).
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I GUI - MP2797 & MPF42791

BN 2 3.=4 5_=6 7B

Monitoring | Configuration | Lifetime Log | Learnings Backup

X

Chargerend current  Load end current
l 0% } - — T 1 \ | ]
o 16f ov ( 0A 0% 0% 0% 0%
CV Charger voltage  Heat Transfer Coef.
Pack SoC 15 | oa ) 0% 0% 0% 0% ‘ [ J
14 ' 0A 0% 0 09 0%
0,
0% 13 ov 0A 0% 0 0% 0% OT Wamings
Unusable Pack Soc 12| OV 0A 0% 0 0% 0% Measured Max.
n oV 0A 0% 0 0% 0% l:l Tempera!ureD
0% 0] ov 0A 0% 0 0% 0% pp— 10
. h 14
Pack SoH o] ov 0A 09 0% 09 0% Charge < 1
o Em 07g ov 0A 0% 0 09 0% -
; 9 o o Discharge OT
Of CC Charge 03 ov oA o 0 - q 0 Limiting Factor CellID
On Omin 4] ov 0A 03 03 03 0%
o 03] ov 0A 0% 0 09 02
Oh Omin 02 ov 0A 0% 0% 09 09 Eull I:I:
ol ov 0A 0% 0% 03 0%
Voltage Temperature Current Absolute SoC SoH Dis. ESR Chg. ESR

g
-n
c
[
: I
c
a
L]

Figure 31: GUI Main Window

5. Click n@Gdheopperbad( denoted as A10 in Fi gurdewn3ngnu. A
should appear.

6. Select the device from the drop-down menu, thenclicki Connect 0.
Note that this step can be ignored if automatic detection was used to select the fuel gauge IC.

7. If the PC correctly identified the COM port, the device should be listed in the drop-down menu (see
Figure 32).

M GUI - MP2797 & MPF4279

- x
Generate Plot Open Config Wizard

Monitoring | Configuration | Lifetime Log | Learnings Backup

Fuel Gauge

s | Pack Real Time Status

Pack Voltage m m o Ce i T m Icc Charger :urrentl l Avg. Load current l

Chargerend current  Load end current
Cox ) T T T | | | ‘

0% e ov 0% me Devi . 0% CVCharger voltage  Heat Transfer Caef.

ER— s ov 0oC onnect to Device 0% [ ] l ]
4l ov 0°C | i 0%
0,

0% 13l ov 0ec evice 0% OT Warnings

Unusable Pack SoC 12 ov 0°C l COM3 'l 0% Measured Max.

11 oV 0oC 0% :] Tamparamre[:]
0% 10 B

ov 0°c 0% —
Pack SoH o9 ov 0°C 0% ax. Discharge - charge cc ot

oV 0°C v - v v 0% Charge End OT
Max. Chs
ov 0°C 0A 0% 0% 0% 0% o Charee

0n 0mm ov 0°C 0A 0% 0% 0% 0%
05 o p - B B
of CC Charge ov 0°c oA 0% 0% 0% 0% s i Cell ID
oh Omin ov 0°c 0A 0% 0% 0% 0%
E— 0zf ov 0°C 0A 0% 0% 0% 0% Empty ::]
o2 ov 0°c 0A 0% 0% 0% 0% Full 1T ]
ot ov 0°c 0A 0% 0% 0% 0% )

Voltage Temperature Current Absolute SoC SoH Dis. ESR Chg. ESR

/

o o
S

Remaining Time

o
&

=
4

Reset Fuel Gauge

Figure 32: EVB Connection to the PC
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If the device cannot be connected, verify that the evaluation board was connected according to
Section 3.1 on page 23, then verify that the device started up according to Section 3.2 on page 24. If
the problem persists, check the connections between the evaluation board, UART to USB cable, and
PC. Re-plug the USB into the computer and restart the GUI.

8. When connecting to the board, the GUI reads all evaluation board configuration parameters (for the
FG and BMS) . During this process, the AConnecto b
33). This process may take a few seconds.

Note that during the connection process, the configurations stored on the GUI are overwritten by the
connect function. To save the configuration, export all changes before making the device connections
(see Section 3.8 on page 38 for more details).

M GUI - MP2797 & MPF42791 - X |

Generate Plot Open Config Wizard

Monitoring | Configuration | Lifetime Log | Learnings Backup

Charger end current Load end current

— _ | | | |

0% a nor oA 03 0 0 03
o ov °C 0A 0% 0% 0% 09
1? L - ! ! ! ! ! CV Charger voltage Heat Transfer Coef,
Pack SoC 15y ov °c A 03 03 03 0% ‘ | | |
14 ov °C A 0% 0% 09
[V
Unusable Pack SoC 12 ov °c 0A 0? 09 Measured Max.
ov oC 0A ) 09 |:| TemperatureD
10 ov s OA 03 >
09 ov . - - Max. Discharge Charge CC OT
Pack SoH ua
B ov o 0A 0
To Emp —= - ’
h 14
osf ov 0°C 0A 09 —
[ onomn ] B e e -
Oh Omin
Oh Omi 0z ov [ 0A 0% 0% 0 09 Full [:I:|
01 ov 09 0A 0 0 0 0

Voltage Temperature Current Absolute SoC SoH Dis. ESR Chg. ESR

Reset Fuel Gauge

I I

Figure 33: GUI Connecting to the EVB

9. Once the connection is complete, the buttons houl d show up @eFigirec3d anmpaget ed o
29). Once the mouse cursor moves over this button, it showsasi Di sconnect 0.
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M GUI - MP277 & MPFA42791 - s
0] = =
Connected Generate Plot Virtual Fuel Gauge Open Config Wizard Preferences

et e Monitoring | Configuration | Lifetime Log | Learnings Backup

“ Pack Real Time Status

i ————— S— —

Charger end current Load end current

9 4 = —_—TT1 | ] ]
16 oy Lt 0A 0% 0% — uE CV Charger voltage  Heat Transfer Coef.
Pack SoC 150 ov 0°C 0A 0% 0% 0% 0% | [ J
1af ov 0°¢ 0A 0% 0% 0% 0%
0,
Unusable Pack 5oC 12 ov 0°¢C oA 0% 0% 0% 0% Measured Max,
1 ov 0eC 0A 0% 0% 0% 0% l:] TemperatureD
Pack SoH o] ov 0°C 0A 0% 0% 0% 0% Charge CCOT
i s ov 0°C 0A 0% 0% 0% 0% h Py
Remaining Time Charge En
To Emoty o] ov 0°C 0A 0 % 09 09 0% %
; . . . Discharge OT
Of CC Charge 03 oy S 0A 0 0 u g Limiting Factor
— 03] ov 0°C 0A 09 0 0% 0%
0h Omin ozf ov 0°C 0A 0 % 0% 0% 0% Full |:|:]
ol ov 0°¢ 0A 0% 0% 0% 0%
Discharge Power |

Voltage Temperature Current Absolute SoC SoH Dis. ESR Chg. ESR

Reset Fuel Gauge

Figure 34: Completed Connection to the EVB
10.Cl i ck ADi sconthe@M@portt o rel ease
3.4 GUI Preferences
1. Clickii Pref er(adremeos®d as @80 i2d). TRa Pgetereree viinlowshouldopeg.e

2. Select the directories for the exports (ficsvomonitoring exports, configuration exports, or plots). The
export names provide the option to add the date and time to the export files (see Figure 35).

GUI - MP2797 & MPF42791

ke

Generate Plot

Virtual Fuel Gauge Preferences

Preferences
m Monitoring  Con
Pack Real T[] EPortsettioss
L hll | Export Destination Folder: Load/Save Destination Folder:

(T Export File Name: Fuel Gauge configuration file name
o
l Bat_Test | | FG_Config | at Transfes

Pack Sof

= BMS configuration file name
0% T Warni
[ BMs_config |

i

Unusable Pac

(|

perature

Cox|
ge CCOT
Pack Sol |+ Add date to name of stored files
Plot Destination Folder: ge End OT

To Emy
ers\Documents\GUI_Exports

=]
=]

Of CC Char|
Oh Om)

To Full
Oh C

3

i
i §

™

Charge Power

:

Reset Fuel Gauge

Figure 35: Preferences Window
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The default values should be displayed on the screen (see Figure 3lonpage27) . For exampl e,
should target the desktop user that has access to the GUI. The default values are used the first time
the GUI is opened, or if the user clicksi Def aul t Val ueso.

4. Once the configurations have beenmade,c | i ¢ k (seeSFigure3d on page 27). The configurations
should be saved.

Note that the selected directories must exist, or the default value is used.

3.5 Quick Configuration of the EVB

1.1 f the wuser c lhe GW B thitiahiz€omtntieedeéfguld corfiguration, and it reflects the
evaluation board configurations for the connected board.

2. Click mOpfpem @Qdzamded as 3fohpage2m). Fi gur e

3. The wizard to select the cel |l

p [ should open
explorer to select a valid A.xml&. fi

|l e containing

(0]

1. Lithium Cell Selection

T GUI - MP2797 & MPF42
|
Connected
-!I

Selection method:
Select from database
® Select from file

Selected Cell Model: [ Default Profile ]

Nominal Cell Capacity [mAh]: | 2500 ]

| e

Figure 36: Configuration Wizard 11 Cell Profile Selection

5, Click ANexto after making the cell selection. The
Figure 36).

6. Use the Battery Pack Configuration window to select the most relevant parameters for the fuel gauge
(denoted in blue) and BMS protection (denoted in red) (se Figure 37 on page 31).
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7. Place the cursor on top of a register namet o
more detailed information on the fuel gauge registers, refer to the MPF4279x datasheet.

®

USER GUIDE i MP279x AND MPF4279x EVALUATION KIT (EVKT-BMU1xx-HP)

M GUI - MP279

% MPH
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I
I
I

H

I OT Warnings
Max.

10:
Charge CC OT

—

Charge End OT

Discharge OT
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W BMS
M Fuel Gauge [ Previous ] ’ Cancel

Figure 37: Configuration Wizard 21 Battery Pack Configuration
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Figure 38: Configuration Wizard 31 Battery Pack Configuration (Register Details)

MP279x/MPF4279x Evaluation Kit User Guide Rev. 1.0

6/1/2022

MonolithicPower.com

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.

31

nf o



mps USER GUIDE i MP279x AND MPF4279x EVALUATION KIT (EVKT-BMU1xx-HP)

8. It is recommended to carefully review the correct settings when configuring the battery match. A
mismatch between these settings and the actual test set-up can reduce SoC accuracy. Double check
the following parameters:

a.

9. CI

Nominal charge constant voltage: Set this value to the nominal voltage applied to the battery pack
by the external charger during constant voltage (CV) charge.

Nominal charge constant current: Set this value to the nominal current applied to the battery pack
by the external charger during constant current (CC) charge.

Nominal charge termination current: Set this value to the nominal current used to detect the end-
of-charge stage during CV charge.

Pack empty voltage: Set this value to the voltage at which the battery pack would be considered
completely discharged, and when the application would stop operation.

Nominal discharge average current: Set this value to the average current drawn by the load during
normal operation.

Nominal discharge termination current: Set this value to the expected current value when reaching
the end of discharge mode.

i ¢ k A Ne xdrlysettn§ eaehmregigtar.o p

10. The Temperature Sensor Selection window should automatically open. Set the number of
temperature sensors used by the fuel gauge. In addition, set a selector for each cell, which selects
which temperature sensor is associated with which cell (see Figure 39).

11.ClI

Sensor 1 CC Charger current  Avg. Load current
Sensor 1 - ‘ | ‘ ‘
14 Sensor1 v Charger endcurrent  Load end current
et | . ‘
12 Sensor 1 2 CV Charger voltage Heat Transfer Coef.
11 Sensor1 v ‘ | ‘ ‘
10 Sensor 1 C
5 Sensor 1 - | Fower ] 0T Warnines
Un o 8 Sensor1 v Measured Max.
4 . :
& Sensor 1 N Max. Dischaige  charpe e o7
Pack SoH 5 Sensor 1
Of CC Charge 1 Sensor 1 - Limiting Factor Cell ID
To Full
=N = N | R s
Reset Fuel Gauge

Figure 39: Configuration Wizard 47 Temperature Sensor Selection

ick fAiDoneodo after making the configurations.

3.6 Expert Mode Configuration
Fuel Gauge Configurations
1. Clickh Fuel Gaegeded as A90 d2F). Figure 31 on pag

2. Select the Configuration tab (see Figure 40 on page 33). There are three sub-tabs under the
Configuration tab: General, FG Tuning, and LEDs Settings.
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M GUI - MP2797 & MPF42791 - X |

“

Monitoring Lifetime Log | Learnings Backup

b

Generate Plot

Preferences

Virtual Fuel Gauge | | Open Config Wizard

General | FG Tuning | LED Settings

Profile Selection Added Resistance Battery Current Limits

Defautt Profile Pack Connection Resistance Max, Charge Current [C-rate] 1]

[m0]
Cell Nominal Capacity [mAh] 2500 Max. Discharge Current [C-rate]

BMS High Side Resistance [m()] 4 E
Battery Pack Configuration BMS Low Side Resistance [m{)]
Number of Series Cells [ 16 ] || cells Added Resistance ]

Single Setting [m0)]

Number of Parallel Cells
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Number of Temperature Sensors | 1| e

Max. Cell Voitage [mV] 4200

Min. Cell Violtage [mV]

Max. Pack Voltage [mV] 66800

Temperature Configuration

Cells Temperature Selection
Max. Charge Temperature [°C]
Max. Discharge Temperature [C]

Min. Pack Voltage [mV] 48800

Load Config. From File Read Config. from FG Write Config. on the fly Reset Config. to Default
Save Config. To File Write Config. to FG Synchronize Configuration || Reset Lifetime log Registers

Figure 40: Fuel Gauge Configuration

3. To see the full set of registers to fine-tune the fuel gauge, selectA Ex per t ( dMordaetoe d

Figure 31 on page 27). The full set of configuration registers should be displayed, as well as two extra

sub-t abs: Learnings and Customer Block (see
discussed in greater detail below.

M GUI - MP2797 & MPF42731

a. The

I

Generate Plot

I~

Virtual Fuel Gauge

- x
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Open Config Wizard

Monitoring  Configuration | Lifetime Log | Learnings Backup
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BMS High Side Resistance [m(]] Enable Cells

- Number of Temperature Sensors | 1]
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. e Enable Amb
Execution Period [5) Temperature Configuration Cells Added Resistance: | II' Reading
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Enable Char
Max. Discharge Temperature [°C]
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23
Max. SOC Slope [%/s] [W/(m*2*K)) _ Learning
Enable Discl
Max. R I .001
lax. Rest SOC Slope [%/s] 0.00 Current
Enable Discl
Continuous
Current

Enable Ther

Load Config. From File Read Config. from FG Write Config. on the fly Reset Config. to Default
Save Config. To File Synchronize Configuration || Reset Lifetime log Registers

Figure 41: Fuel Gauge Configuration i Expert Mode

Fi

first fAdpens tkeontzard tdselect tiee mell profile (see Figure 42 on page 34).
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MM GUI - MP2797 & MPF42791

Selection method:
Select from database
® Select from file

Lithium Cell Manufacturer

Manually select profile from file

Lithium Cell model

Selected Cell Model: [

Default Profile |

Nominal Cell Capacity [mAh]: [

2500 |

Figure 42: Lithium Cell Selection Window

b. The second

o log Registers

— x

Lithium Cell Selection prefgnces

Enable Pack

Enable Pack
Enable Cells
Enable Coul
Enable Amb
Reading
Enable SOH
Enable Char
Learning
Enable Char
Learning
Enable Char
Learning

Enable Discl
Current

Enable Discl

Continuous
Current

Enable Ther

fi Spehsethe twizarditauassigio antemperature sensor to each cell (see

Figure 43). Note that the number of temperature sensors should be set first.

W GUI - MP2797 & MPF42791
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Figure 43: Temperature Sensor Selection Window

third

nSel

ecto

button

opens

connections (see Figure 41 on page 33) .

Al ternati vel

Save Config. To File Write Config. to FG Synchronize Configuration Reset Lifetime log Registers

theceavi Zmrom ¢ ach
y, the fACells A
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Setting can set a single value for all cells. A checkbox in the window allows users to enable or
disable this option (see Figure 41 on page 33).

| fCellfihd d ed Re s i st esreitherodueddtizerGyl reading/importing a configuration or
the user introducing a change), and each cell has a unique value, the single setting is disabled
and displayed as fta

M GUI- MP2797 & MPF42791
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Expert Mode Preferences

Virtual Fuel Gauge Open Config Wizard

Cell Resistance Selection

-FlG Monitoring  Configuratig
General | FG Tuning | Le

1
Default Profile 15 1 [mQ] fection Resistance Enable Pack
Cell Nominal Capacity 14 1 = Enable Pack
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o [ o) [oere

Load Config. From File Read Config. from FG Write Config. on the fly Reset Config. to Default
Save Config. To File Write Config. to FG Synchronize Configuration Reset Lifetime log Registers

Figure 44: Cell Resistance Selection Window

d. Place the cursor on top of aregisternamet o di spl ay that registerés
For more detailed information on the registers, refer to the MPF4279x datasheet.

- X
ON o
Expert Mode Preferences

M GUI - MP2797 & MPF42791
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Load Config. From File Read Config. from FG Write Config. on the fly Reset Config. to Default
Save Config. To File Write Config. to FG Synchronize Configuration Reset Lifetime log Registers

Figure 45: Fuel Gauge Configuration (Register Details)
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1. Cl i ck (AdBeMSoot ed as fA100 R&. Figure 28 on page
2. Select the Configuration tab (see Figure 46).
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MNumber of Stacked Celis Balancing Minimum Violtage [mv] Current Sense Gain [%] 100
Stop on Hot Current Sense Offset [mA]
AutoBalance in StandBy

Enable Open Wire Detection
AutoBalance in charge

Enable Load Detection

Balancing Threshold [mV] 19.5312

StandBy Mode
StandBy Current Threshold [uV]

Enable PFET in StandBy mode

Enable Charger Detection

Enable Watchdog Reset

Enable ADC Seif Test

]|
|
]
O
]
]

Enable 5C and OC in Safe

Enable Automatic StandBy Mode Entry (]

Tirme to Auto Standby Entry [s]

Load Configuration From File

Save Configuration To File

Figure 46: BMS Configuration

3. Place the cursor on top of the register name to display that register& information of that register (see

Figure 47).

Figure 47: BMS Configuration (Register Details)
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