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Overview 
Introduction 

The EVKT-BMU1xx-HP is an evaluation kit for the EVBMU1xx-HP-R01A, 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 FETs 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. 

 
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-R01A MPF42790 
2-Cell to 16-Cell FG with 
Level LEDs 

MP2797 
7-Cell to 16-Cell 
BMS with I2C 

EVBMU16SNL-HP-
R01A 

MPF42792 2-Cell to 16-Cell FG MP2797 
7-Cell to 16-Cell 
BMS with I2C 

EVBMU14S-HP-R01A MPF42790 
2-Cell to 14-Cell FG with 
Level LEDs 

MP2791 
7-Cell to 14-Cell 
BMS with I2C 

EVBMU10S-HP-R01A MPF42795 
2-Cell to 10-Cell FG with 
Level LEDs 

MP2791 
7-Cell to 14-Cell 
BMS with I2C 

EVBMU10SNL-HP-
R01A 

MPF42797 2-Cell to 10-Cell FG MP2791 
7-Cell to 14-Cell 
BMS with I2C 

EVBMU16S-HP-G1-
R01A 

MPF42791 
Next Generation 2-Cell to 16-
Cell FG with Level LEDs 

MP2797 
7-Cell to 16-Cell 
BMS with I2C 

EVBMU14S-HP-G1-
R01A 

MPF42791 
Next Generation 2-Cell to 14-
Cell FG with Level LEDs 

MP2791 
7-Cell to 14-Cell 
BMS with I2C 

 

Kit Contents 

EVKT-BMU16S-HP  

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

# Part Number Item Quantity 

1 EVBMU16S-HP-R01A 
MP2797DFP-0001-T and MPF42790DR-0B-0001 reference 
design and evaluation board 

1 

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

EVKT-BMU16SNL-HP 

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

# Part Number Item Quantity 

1 EVBMU16SNL-HP-R01A 
MP2797DFP-0001-T and MPF42792DR-0B-0001 reference 
design and evaluation board 

1 

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

EVKT-BMU14S-HP  

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

# Part Number Item Quantity 

1 EVBMU14S-HP-R01A 
MP2791DFP-0001-T and MPF42790DR-0B-0001 reference 
design and evaluation board 

1 

2 EVKT-USB_RS485/I2C-01 USB to RS-485/I2C adapter 1 
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EVKT-BMU10S-HP  

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

# Part Number Item Quantity 

1 EVBMU10S-HP-R01A 
MP2791DFP-0001-T and MPF42795DR-0B-0001 reference 
design and evaluation board 

1 

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

EVKT-BMU10SNL-HP  

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

# Part Number Item Quantity 

1 EVBMU10SNL-HP-R01A 
MP2791DFP-0001-T and MPF42797DR-0B-0001 reference 
design and evaluation board 

1 

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

EVKT-BMU16S-HP G1 (Next Generation FG) 

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

# Part Number Item Quantity 

1 EVBMU16S-HP-G1-R01A 
MP2797DFP-0001-T and MPF42791DR-0B-0001 reference 
design and evaluation board 

1 

2 EVKT-USB_RS485/I2C-01 USB to RS-485/I2C 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-R01A 
MP2791DFP-0001-T and MPF42791DR-0B-0001 reference 
design and evaluation board 

1 

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

 
Figure 2: EVBMU1xx-HP-R01A Evaluation Kit Set-Up 

 



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

 

MP279x/MPF4279x Evaluation Kit User Guide Rev. 1.0 MonolithicPower.com 7 

6/1/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited. 
 © 2022 MPS. All Rights Reserved.  

Features and Benefits 

¶ High-Side Charge and Discharge (Including Pre-Charge Function) MOSFETs 

¶ 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)  
o PCB and Configurable Battery Over-Temperature Protection (OTP) 
o 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 MPSôs GUI 

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

 
Figure 3: EVBMU16S-HP-R01A Performance Example 
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Kit Specifications 

Features Specifications 

Max series cell supported 

EVKT-BMU16Sxx-HP: 16 cells in series 

EVKT-BMU14Sxx-HP: 14 cells in series 

EVKT-BMU10Sxx-HP: 10 cells in series 

Battery pack voltage range 

EVKT-BMU16Sxx-HP: 18V to 70.4V  

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) (1) 

Discharge current range 0A to 196.605A (configurable discharge OC threshold) (1) 

Total high-side protection resistance 
(connectors + PCB traces + 1 parallel 
FET) 

4mɋ to 5mɋ  

Operating systems supported Windows 7 or later 

System requirements Minimum 350MB free 

EVB size (LxW) 
123mmx121mm (FETs board) 

97mmxx61mm (control board) 

Note: 

1) It is 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 

MP2797ôs 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 

MP2791ôs engineering 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: 

¶ Operating System of Windows 7 or later 

¶ Net Framework 4.6.1 

¶ PC with a minimum of one available USB port 

¶ At least 350MB of free space 

1.2 EVBMU1xx-HP-R01A Specifications 

The EVBMU1xx-HP-R01A is a reference design and evaluation board for the MP279x and the MPF4279x.  

      
Figure 4: Reference Design 

 

 

 

 

 

 

  

Feature Specifications 

Battery pack voltage 
18V to 70.4V (16-cell battery) 
18V to 65.8V (14-cell battery) 
18V to 44V (10-cell battery) 

Charger voltage 
18V to 72V (16-cell battery) 
18V to 67.8V (14-cell battery) 
18V to 46V (10-cell battery) 

Parallel protection N-
channel MOSFETs 

1 to 10 

EVB size (LxW) 123mmx121mm ; 97mmx61mm 
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1.3 EVBMU1xx-HP-R01A Schematic 

 
Figure 5: FG MPF4279x (Control Board) 

 
Figure 6: BMS MP279x (Control Board) 
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Figure 7: BMS Protections (Control Board) 



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

 

MP279x/MPF4279x Evaluation Kit User Guide Rev. 1.0 MonolithicPower.com 12 

6/1/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited. 
 © 2022 MPS. All Rights Reserved.  

 
Figure 8: BMS Protections (FETs Board) 
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Figure 9: Power Supplies (Control Board) 
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Figure 10: MCU STM32F030C8 (Control Board) 
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1.4 EVBMU1xx-HP-R01A Bill of Materials 

Control Board 

Qty Ref Value Description Package Manufacturer Manufacturer PN 

3 
5VCC and VPACK 

LED, J4, UART 
CONN 

4 Pos Connector 
1053142

104 
Molex 105314-2105 

22 

C1, C9, C29, C41, 
C42, C43, C45, 
C46, C53, C54, 
C55, C56, C57, 
C61, C62, C64, 
C65, C67, C68, 
C69, C72, C78 

100nF Ceramic capacitor 0603 AVX 06031C104KAT2A 

1 C10 39pF Ceramic capacitor 0603 AVX 06035A390FAT2A 

3 C11, C47, C48 10nF Ceramic capacitor 0603 Yageo AC0603KRX7R0BB103 

1 C13 1µF Ceramic capacitor 1206 Taiyo Yuden HMK316BJ105KL-T 

1 C15 390nF Ceramic capacitor 1206 Kemet C1206C394K1RACTU 

1 C16 3.3µF Ceramic capacitor 0603 TDK C1608X5R1E335K080AC 

1 C2 22µF Ceramic capacitor 0805 Taiyo Yuden JMK212BJ226MG-T 

1 C24, C28 47nF Ceramic capacitor 0603 Wurth 885012206118 

13 C3, C4, C5 3.3µF Ceramic capacitor 1206 TDK 
CGA5L3X7S2A335M160

AB 

1 C58 1µF Ceramic capacitor 0603 Taiyo Yuden TMK107B7105KA-T 

2 C59, C60 22pF Ceramic capacitor 0603 TDK C0603C220J1GACTU 

25 

C6, C12, C14, 
C17, C18, C19, 
C20, C25, C26, 
C27, C30, C31, 
C32, C36, C37, 
C38, C40, C49, 
C50, C51, C52, 
C77, C81, C82, 

C83 

100nF Ceramic capacitor 0603 AVX 06031C104KAT2A 

3 C63, C66, C70 2.2µF Ceramic capacitor 0603 Taiyo Yuden EMK107BJ225MA-T 

4 
C7, C21, C22, 

C23 
1µF Ceramic capacitor 0603 Murata GCJ188R71E105KA01D 

2 C71, C79 2.2µF Ceramic capacitor 1206 Taiyo Yuden HMK316ABJ225KL-TE 

6 
C8, C33, C34, 
C35, C39, C44 

10nF Ceramic capacitor 0603 Yageo AC0603KRX7R0BB103 

1 C80 100µF 
Capacitor 
(polarized) 

CAPPM6
032x280

N 
Vishay TR3C107K010C0201 

1 Cell Conn 1 
10 

Pos 
Connector 2.54mm Molex 70555-0009 

1 Cell Conn 2 7 Pos Connector 
2.54mm, 

7P 
Molex 70555-0006 

1 D14 85.5V TVS diode, SMD  SOT-23 Bourns CDSOT23-SM712 

1 D16 
30V, 
100m

A 
Diode 0603 Comchip CDBU0130L 

3 D3, D4, D6 Green LED 0603 RoyalOhm SML-D12P8WT86C 

2 D5, D19 30V 
Schottky diode, 
30V, 0.2A, SMD  

SOD-523 Nexperia 1PS79SB10,115 

2 DZ1, DZ3 5.6V Zener diode, 5.6V 
SOD-
523-2 

Diodes, Inc. BZT585B5V6T-7 
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4 
DZ2, DZ5, 
DZ6, DZ7 

16V 

Zener diode, 
500mW, 16V, 
AEC-Q101 
qualified 

SOD-123-Z Diodes, Inc. BZT52C16 

3 DZ8, D1, D2 2.6V 
Zener diode, 
3.6V 

SOD-523-2 onsemi MM5Z3V6T1G 

1 J1 4 Pos Connector RJ12  Stewart SS-6444-NF 

2 L1, L4 33µH 
High-frequency 
SMD inductor 

SMD 1206 Taiyo Yuden CBC3225T330KR 

1 L2 11µH Inductor SMD 
IND_ 

BOURNS_ 
SRF4532 

Bourns SRF4532-110Y 

1 LED Conn 2 Pos Connector 2.54mm 2P Molex 105313-1103 

3 
LG1, LG2, 

LG3 
60ɋ 

Ferrite bead, 
60ɋ, 1LN 

CC/NM 
0603 

Wurth 742792602 

1 PPTC1 
60V, 
50mA 

1206 PPTC 
resettable fuse 

SMD 1206 Littlefuse 1206L005/60WR 

4 
Q1, Q20, 
Q22, Q25 

-700mA 

Transistor, P-
channel 
MOSFET,  
-700mA, -100V, 
1ɋ, -10V, -4V 

SOT-23 Diodes Inc. ZXMP10A13FTA 

1 Q2 6A 
NPN, bipolar, 
FZT853TA 

SOT-223 Diodes Inc. FZT853TA 

2 Q23, Q24 3.7A 

Transistor, N-
channel 
MOSFET, 3A, 
54mɋ, 30V, 1V 

SOT-23 Nexperia PMV100ENEAR 

4 
R1, R15, 

R100, R104 
1Mɋ Film resistor  SMD 0603 Panasonic ERJ-3GEY0R00V 

1 R10 100ɋ Film resistor  SMD 2512 TE Connectivity 3522100RJT 

1 R102 50kɋ Film resistor  SMD 0603 Panasonic ERJ-U3RD4992V 

4 
R106, R107, 

R74, R80 
2.2kɋ Film resistor  SMD 0603 Vishay CRCW06032K20FKEAC 

1 R109 1.2Mɋ Film resistor  SMD 0603 Vishay MCT0603MD1204BP500 

2 R11, R68 910ɋ Film resistor  SMD 0603 Panasonic ERJ-3GEYJ106V 

4 
R13, R61, 
R62, R69 

10Mɋ Film resistor  SMD 0603 Vishay CRCW060310M0FKEAC 

2 R133, R134 5Mɋ Film resistor  SMD 0603 Yageo AC0603JR-075M1L 

8 

R14, R18, 
R52, R92, 
R93, R23, 
R32, R132 

1kɋ Film resistor  0603 Panasonic ERJ-3GEYJ102V 

7 

R17, R21, 
R121,R35, 
R36, R37, 

R54 

10kɋ Film resistor  SMD 0603 Panasonic ERJ-3EKF1002V 

2 R20, R84 60.4ɋ Film resistor  SMD 0603 Panasonic ERJ-UP3F60R4V 

2 R24, R53 4.7ɋ Film resistor  0603 Panasonic ERJ-U03F4R70V 

1 R26 33kɋ Film resistor  0603 Panasonic ERJ-3EKF3302V 

2 R3, R101 200kɋ Film resistor  SMD 0603 Panasonic ERJ-3GEYJ204V 

7 

R30, R49, 
R50, R51, 
R108, R96, 

R97 

100kɋ Film resistor  SMD 0603 Panasonic ERJ-3EKF1003V 
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11 
R34, R105, R72, R78, 

R81, R89, R90, R91, R94, 
R98, R135 

0ɋ Film resistor  SMD 0603 Panasonic 
ERJ-

3GEYJ105V 

1 R4 10ɋ Film resistor  SMD 0603 Panasonic 
ERJ-

3GEYJ100V 

11 
R40, R42, R45, R46, R48, 
R64, R65, R70, R71, R76, 

R103 
100ɋ Film resistor  SMD 0603 Yageo 

RC0603FR-
07100RL 

1 R5 620kɋ Film resistor  SMD 0603 Panasonic 
ERJ-

3EKF6203V 

1 R6 270kɋ Film resistor  SMD 0603 Panasonic 
ERJ-

3EKF2703V 

2 R63, R66 100ɋ Film resistor  SMD 1206 Bourns 
CHP1206-

JW-101ELF 

1 R7 20ɋ Film resistor  SMD 1206 Panasonic 
ERJ-

U08J200V 

3 R73, R99, R111 330ɋ Film resistor  0603 Bourns 
CR0603-FX-

3300ELF 

2 R75, R110 1kɋ Film resistor  0805 Panasonic 
ERJ-

P06F1001V 

2 R8, R67 2.4Mɋ Film resistor  SMD 0603 Vishay 
MCT06030C
2204FP499 

18 

R9, R12, R16, R19, R22, 
R25, R27, R28, R29, R31, 
R33, R38, R39, R41, R43, 

R44, R47, R77 

100ɋ Film resistor  SMD 0805 Yageo 
RC0805FR-

13100RL 

3 S1, S2, S3 50mA 
Push button 
with two 
contacts 

SMD Omron B3U-1000P 

1 Temp. Con. 6 Pos Connector 2.54mm, 6P Molex 70555-0005 

1 U3 32-bit Microcontroller LQFP-48 STM 
STM32F030

C8 

1 U5 500kb/s 
RS-485 
transceiver  

SOIC-8 
Maxim 

Integrated 
MAX13085E

CSA+ 

1 Y1 8MHz 
8MHz crystal 
ceramic 
resonator 

5mmx 
3.2mm 

Abracon 
ABM3B-

8.000MHZ-
10-1UT 
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1 U1 MP4569 

75V, 0.3A 
synchronous 
step-down 
converter 

QFN-10 
(3mmx 
3mm) 

MPS MP4569GQ 

1 U2 MP279x 

16-cell battery 
management 
device and 
battery stack 
monitor with 
protection 
control  

TQFP-48 
(7mmx 
7mm) 

MPS 
MP279x-
DFP-yyyy 

1 U4 
MPF427

9x 

2-cell to 16-
cell fuel gauge 
evaluation IC 

TQFN-32 MPS 
MPF4279x-

0B-yyyy 

1 IC1 MP9486 
Integrated 
circuit 

SOIC-8 MPS 
MP9486AGN

-Z 
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Protections Board 

Qty Ref Value Description Package Manufacturer Manufacturer PN 

1 C1 
1µF, 
100V 

Ceramic 
capacitor 

1206 Taiyo Yuden HMK316BJ105KL-T 

1 C2 
200µF, 
100V 

Polarized 
capacitor 
(radial) 

12.5mm 
United Chemi-

Con 
EGXF101ELL201MK

25S 

2 D1, D2 100V Schottky diode 
SODFL5226

x100N 
Vishay VSSAF510-M3_H o 

1 DZ1 16V 

Zener diode, 
500mW, 16V 
AEC-Q101 
qualified 

SOD-123-Z Diodes Inc. BZT52C16-13-F 

20 

MCHG1, MCHG2, 
MCHG3, MCHG4, 
MCHG5, MCHG6, 
MCHG7, MCHG8, 

MCHG9, 
MCHG10, 

MDSG1, MDSG2, 
MDSG3, MDSG4, 
MDSG5, MDSG6, 
MDSG7, MDSG8, 
MDSG9, MDSG10 

300A 
Power N-
Channel 
MOSFET 

PG-HSOG-
8-1_INF 

Infineon 
IAUS300N08S5N014

ATMA1 

1 PTC1 8A 
Thermistor, 
PTC 

SMD 0805 Murata 
81-

PRG21BC4R7MS5R
A 

1 Q1 5.7A 

Transistor, P-
channel 
MOSFET,  
-5.7A, -200V, 
690mɋ,  
-20V, -4V 

TO252/ 
DPAK 

Onsemi FQD7P20TM 

1 R_TH1 10kɋ Thermistor SMD 0603 Murata 
81-

NCP18XH103F03RB 

4 R1, R2, R3, R4 
10ɋ/ 
1% 

Film resistor 2010 TE Connectivity CRGCQ2010J10R 

1 R5 
10Mɋ/ 

5% 
Film resistor SMD 0603 TE Connectivity 

CRCW060310M0FK
EAC 

1 R6 
100ɋ/ 

5% 
Film resistor SMD 0603 YAGEO RC0805FR-13100RL 

1 RSH1 0.2mɋ Shunt resistor W-5931_VIS Vishay 
WSLP5931L2000FE

A 

2 TVS1, TVS2 100V 

Transient 
voltage 
suppressors 
unidirectional, 
85.5V, 100V 

DO-214AA-
2 

Littlefuse P6SMB100A 

4 
VBat-, Vbat+, 

VPack-, VPack+ 
1 Pos 

High-current 
connectors 

OT-201-
M6/M8 

Blockmaster OT-201-M6 
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1.5 EVBMU1xx-HP-R01A Control Board PCB Layout 

 
Figure 11: Top Layer 

 
Figure 12: Mid-Layer 1 

 
Figure 13: Mid-Layer 3 

 
Figure 14: Bottom Layer 

1.6 EVBMU1xx-HP-R01A FETs Board PCB Layout 

 
Figure 15: Top Layer 

 
Figure 16: Mid-Layer 1 
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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) 
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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 ñ.msiò file to open the set-up guide (see Figure 20). 

 

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). 

 
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-  

3. Connect and locate the temperature sensors. 

4. Connect the charger or the load terminals to: 

a. Positive (+): VPack+ 

b. Negative (-): VPack- 

5. Locate the proper wires to connect the EVB to the USB to UART cable. 

6. Make the TX, RX, and GND connections. 

a. Connect EVB-TX to the communication interfaceôs RX.  

b. Connect EVB-RX to the communication interfaceôs TX. 

7. Connect the USB cable to the PC. 

 

 
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). 

 
Figure 23: Fuel Gauge and BMS ICs Selection Window 1 

 
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). 

 
Figure 25: Fuel Gauge and BMS ICs Selection Window 3 

 
Figure 26: Fuel Gauge and BMS ICs Selection Window 4 

 
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). 

 
Figure 28: Fuel Gauge and BMS ICs Selection Window 6 

 
Figure 29: Fuel Gauge and BMS ICs Selection Window 7 

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

 
Figure 30: GUI Loading Window 

4. The main window should pop up (see Figure 31 on page 27).  



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

 

MP279x/MPF4279x Evaluation Kit User Guide Rev. 1.0 MonolithicPower.com 27 

6/1/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited. 
 © 2022 MPS. All Rights Reserved.  

 
Figure 31: GUI Main Window 

5. Click ñConnectò in the upper bar (denoted as ñ1ò in Figure 31). A window with a drop-down menu 
should appear. 

6. Select the device from the drop-down menu, then click ñConnectò.  

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). 

 
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 ñConnectò button should change to ñConnectingò (see Figure 
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).  

 
Figure 33: GUI Connecting to the EVB 

9. Once the connection is complete, the button should show up as ñConnectedò (see Figure 34 on page 
29). Once the mouse cursor moves over this button, it shows as ñDisconnectò. 
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Figure 34: Completed Connection to the EVB 

10. Click ñDisconnectò to release the COM port. 

3.4 GUI Preferences 

1. Click ñPreferencesò (denoted as ñ8ò in Figure 31 on page 27). The Preference window should open. 

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

 
Figure 35: Preferences Window 
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3. The default values should be displayed on the screen (see Figure 31 on page 27). For example, ñuserò 
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 clicks ñDefault Valuesò. 

4. Once the configurations have been made, click ñSaveò (see Figure 31 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. If the user clicked ñConnect,ò the GUI is initialized with the default configuration, and it reflects the 
evaluation board configurations for the connected board. 

2. Click ñOpen Config Wizardò (denoted as ñ6ò in Figure 31 on page 27). 

3. The wizard to select the cell profile should open. To use a new profile, click ñSelectò and use the file 
explorer to select a valid ñ.xmlò file containing a cell profile (see Figure 36). 

 
Figure 36: Configuration Wizard 1 ï Cell Profile Selection 

5. Click ñNextò after making the cell selection. The Battery Pack Configuration window should open (see 
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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Figure 37: Configuration Wizard 2 ï Battery Pack Configuration 

7. Place the cursor on top of a register name to display the registerôs information (see Figure 38). For 
more detailed information on the fuel gauge registers, refer to the MPF4279x datasheet. 

 
Figure 38: Configuration Wizard 3 ï Battery Pack Configuration (Register Details) 
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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. 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. 

b. 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.  

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

d. 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. 

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

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

9. Click ñNextò after properly setting each register.  

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).  

 
Figure 39: Configuration Wizard 4 ï Temperature Sensor Selection 

11. Click ñDoneò after making the configurations. 

3.6 Expert Mode Configuration 

Fuel Gauge Configurations 

1. Click ñFuel Gaugeò (denoted as ñ9ò in Figure 31 on page 27). 

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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Figure 40: Fuel Gauge Configuration 

3. To see the full set of registers to fine-tune the fuel gauge, select ñExpert Modeò (denoted as ñ7ò in 
Figure 31 on page 27). The full set of configuration registers should be displayed, as well as two extra 
sub-tabs: Learnings and Customer Block (see Figure 41). Figure 38 shows three ñSelectò buttons, 
discussed in greater detail below. 

 
Figure 41: Fuel Gauge Configuration ï Expert Mode 

a. The first ñSelectò button opens the wizard to select the cell profile (see Figure 42 on page 34). 
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Figure 42: Lithium Cell Selection Window 

b. The second ñSelectò button opens the wizard to assign a temperature sensor to each cell (see 
Figure 43). Note that the number of temperature sensors should be set first.  

 
Figure 43: Temperature Sensor Selection Window 

c. The third ñSelectò button opens the wizard to introduce the added resistance from each cellôs 
connections (see Figure 41 on page 33). Alternatively, the ñCells Added Resistance: Single 
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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).  

If ñCell Added Resistanceò changes (either due to the GUI 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 ñ-ò.  

 
Figure 44: Cell Resistance Selection Window 

d. Place the cursor on top of a register name to display that registerôs information (see Figure 45). 
For more detailed information on the registers, refer to the MPF4279x datasheet. 

 
Figure 45: Fuel Gauge Configuration (Register Details) 
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1. Click ñBMSò (denoted as ñ10ò in Figure 28 on page 26).  

2. Select the Configuration tab (see Figure 46). 

 
Figure 46: BMS Configuration 

3. Place the cursor on top of the register name to display that registerôs information of that register (see 
Figure 47). 

 
Figure 47: BMS Configuration (Register Details) 


