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1. OVERVIEW OF THE KA49701A PC GUI SOFTWARE

1.1 Overview
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Figure 1.1 KA49701A PC GUI Software Main Window version 2.00
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The PC GUI software for the KA49701A Reference Software Platform is tailored to interface with the
Nuvoton Battery Monitoring IC (KA49701A) through the Nuvoton MCU (M483SGCAE) Board, featuring
dedicated firmware integration. Upon launching the software, it automatically detects the MCU’s firmware
version to ensure compatibility.

The MCU board houses the essential firmware components of the BMIC, including device drivers,
middleware, and demonstration applications. These core firmware elements empower the PC GUI to
execute its high-level functions.

This Manual provides a comprehensive overview of the PC GUI Software’s functional operations. For
detailed information on the MCU Board Firmware, please refer to “KA49701A Reference Platform
Software User Manual”.

The PC GUI software establishes communication with the MCU via a USB-UART interface, enabling it to
issue commands to the BMIC. The MCU, in turn, communicates with the BMIC through an SPI interface.
The software retrieves data from the MCU at 0.5 seconds intervals and can also control BMIC registers
upon request. Importantly, this PC GUI software is fully compatible with the Windows 10 operating system.

The PC GUI software offers a wide range of features, such as displaying converted BMIC ADC data, real-
time monitoring of register, data logging capabilities, graphical data representation, and full BMIC register
map control, including the management of Charge & Discharge FETs.

In addition, this PC GUI software presents users two primary operating modes: Demo Mode and
Evaluation Mode, along with the ability to manage operation modes and conduct demonstrations of cell
balancing, diagnostics, and protection functions.
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2. CONNECTION SETUP

2.1 Components

To demonstrate the KA49701A Reference Platform using PC GUI, users must configure the setup as
depicted in Figure 2.1.

The setup comprises five components:
1> AFE Board — BMIC KA49701A Evaluation Board.

2> Board Connection Wires — Two sets of ribbon cables (6-pin x1 and 9-pin x1) to connect AFE board
and MCU board.

3> MCU Board — M483SGCAE MCU Board, contains dedicated firmware such as BMIC Device Driver,
Middleware, sample demo application etc.

4> USB-UART Cable - TTL-232R-3V3 USB-UART interface cable, establish a connection between the
PC USB port and the MCU board.

5> PC GUI — KA49701A PC GUI Ver 2.00, for communication with MCU.

A> AFE Board D> USB-UART Cable E>PC GUI

B> Board Connection Wires C> MCU Board

Figure 2.1 Setup for demonstration of KA49701A Reference Platform

Note

The PC GUI Software has been tested with Microsoft Windows 10. Its compatibility with earlier version of
Windows has not been fully evaluated and, therefore, cannot be guaranteed.

2.2 Software Installation
The FTDI driver for USB-UART Cable is required to be installed before setup.

Open the link https://ftdichip.com/drivers/d2xx-drivers/ and click “setup executable” link to download the
driver and install the driver accordingly.

Currently Supperted D2XX Drivers:

Subscribe to Our Driver Updates
Processor Architecture

Release X86 (32- X64 (64-

“
setu
Date Bit) Bit) ARM MIPS SH4 Comments p

executable”
link

Operating System

Windows (Desktop)* 20210715 212364 2.12.36.4 2.12.36 A+
indows (Desktop) 2 0 Please see

and Installation G

Figure 2.2 Web link for FTDI driver download
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2.3 Hardware Connection
2.3.1 Board verification for supplying power to MCU Board

To supply the REGEXT voltage (3.3V) from AFE Board to MCU Board, users must ensure following
connections:

1> Jumper JREGEXT of AFE Board (top) is SHORT
2> Jumper JVDD50 of AFE Board (top) is OPEN
3> Jumper J1 of MCU Board (top) is SHORT

1> JREGEXT
(SHORT)
2> JVDD50
(OPEN)
3> J1 REMIND:
(SHORT) Make sure ALL connections above

are correct before connecting the
MCU Board to it, otherwise it might
cause permanent damage to MCU
board.

Figure 2.3.2 MCU Board Top View

2.3.2 Connection of USB-UART Cable

Connect the USB-UART Cable (TTL-232R-3V3) to CN1 of MCU Board as below, and then connect it to
PC USB port.

TTL-232R-3V3
cable

]

< amEm——y
Pin1

MCU controller board

Figure 2.3.3 Connection of USB-UART Cable

15t Jul 2025 Page 5 of 36 Ver. 2.10



NnuUvoToN KA49701A PC GUI Software User Manual

i —_—_—_—_—_—_—_—_—_5

2.3.3 Connection of AFE Board and MCU Board
Connect AFE board to MCU board using 2 sets of ribbon cables as shown in Figure below.
Two ribbon cables provided in standard package:

1> 6pin cable — to connect CN2 of AFE Board to CN2 of MCU Board

2> 9pin cable — to connect CN5 of AFE Board to CN5 of MCU Board

i lslalslztdl
sl
=

Elelele]
B

AFE AFE Board (CN2) MCU Board (CN2)
SCL! SCL(Pin1)
AGND! GND
SDO_O SDO
REGEXT cVDD
SE N s S E
SDI SDI
AFE Board (CN5) MCU Board (CN5)
SHDN_O SHDN(Pin1) -
NRST .
FETOFF_O FETOFF 5
ALARM_O ALARM1 .
GPIO4_O GPI04 .
GPIO3_O GPIO3 4
GPIO2_O GPIO2
GPIO1_O GPIO1
VPC_EXTERNAL VPC

Figure 2.3.4 Connection of AFE board to MCU Board

2.3.4 Power Connection of the AFE Board
Connect the power supply across VB+ to VB- of AFE Board.

[ ()

Demo Boord VERLIO s 0000
fuveTont 0 © © o200

KAA0701A .

Figure 2.3.5 Power Connection of the AFE Board
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2.3.5 Power Up the Boards
Procedure to power up the boards:

1) Before connecting the MCU Board to AFE Board, apply 12V across VB+ and VB- of AFE Board and
switch VPC_SEL to LEFT position (direction towards BMIC), and then check if the REGEXT (pin4)
of CN2 of AFE Board is 3.3V.

Note
Exceeding 3.3V on the CVDD pin of the board can result in permanent damage to the MCU board.

2) Power OFF and switch back the VPC_SEL to MIDDLE position. Then connect the MCU Board to
AFE Board and connect the USB-UART Cable from MCU Board to PC USB port.

3) Power on the supply across the VBAT of the AFE board (about 12.5V~85V). Then switch the
VPC_SEL to the LEFT position (direction towards BMIC) and then switch back to MIDDLE position.
This will wake up AFE and MCU boards.

4) The LED indicator LED4 (Green) on MCU board will flash to indicate that the BMIC and MCU has
been waken up and the boards are working in normal operation. Refer to Chapter 4 for details on
the LED indicators’ status on the MCU Board.

5) Execute the PC GUI software, the Main Window of PC GUI will be displayed as shown in Figure
2.3.8 below. Users have the option to verify the setup's connections or restart the PC GUI in case
the Main Window displays abnormalities.

a(Green LED

gFlashing)

O 0000 O0ODO0OODQ0OQOoOOoODODOoQOOQQROQoQao g

EERSRSRSRSNERERES

LECEEEEEEEECEEE

Figure 2.3.8 Example of Normal and Abnormal of PC GUI
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3. PC GUI SOFTWARE DESCRIPTION
3.1 Main Window

The Main Window of the PC GUI software, which appears upon starting the application, is illustrated in
Figure 3.1.1.

The PC GUI software establishes communication with the MCU via a USB-UART interface. It facilitates
the transmission and reception of data to and from the BMIC through the MCU. Following data retrieval,
the PC GUI software undertakes data conversion and presents it in both graphical and text formats.
Additionally, it serves as a reference guide for users, detailing the available functions and operations at
the system level.

This interface is segmented into several sections labeled A through N, each designated for specific
functionalities. Further information regarding the purpose and operation of these sections will be
elaborated on in the subsequent pages.

A> PC GUI Information,
Pause/Play buttons, B> Cell C> Cell D> Communication E> Log File
GUI Elapsed Time bar Display/Setting Voltage Status Control

|@ BMs GUI Software
nuvoTon
KA49701A

GUI Version : 2
FW Version : 2

LOG FILE CONTROL

MONITOR

wn BN AFECOMM
o |EEEEH e

g 8 5 2 1
IBIIEEE 8 ¥ ¥ B B B B @ B O
sz}

LOG OUTPUT

F> Mode

G> Operation

Mode
3 707v |3 703v )3 710v |3 705v [ 3 70av [ 3 703v 3 706V ] - - 3705V
H> Low Side e MEASUREMENT
CH G/D I S FET FET FET by GPI02 TMONIS TMONI4 TMONI3 TMONI2 TMONI1 GPI02 GPIO1 VDD50 VvDD15 REGEXT VREF2

- .

I> Functions < . = == - - -
m: -

S 78 sl0mn 2N 1819020 212223242521 272820 3031 2 33 U 35 36 um, 5"‘" UVL 5’“2

FUNCTIONS " [ e § 200c. §izazc: §iasvc: Jasc § e, | ooy, |

Register RW Cell Voltage

Temperature

VOLTAGEM)

Communication OK!

J>Graph N> Communication  L> Cell Voltage K> Measurement M> AFE Status
Status Message Graph

Figure 3.1.1 Main window

Note

The pause button is intended to pause the PC GUI data retrieval from the MCU, presenting a static data for
convenient browsing. We do not guarantee the functionality of any operations during the pause state. When
engaging in other activities, please click the “Pause/Play” button first to resume PC GUI data retrieval.
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A> PC GUI Information, Pause/Play Button, GUI Elapsed Time bar

KA49701A BATTERY MONITOR
1) Version GUI Version : 2.00
display ' FW Version - 2.00 |I'—> 2) Pause/Play button
| 00:04:10 |——> 3) GUI elapsed time bar

Figure 3.1.2 Main window - PC GUI information, pause/play button, GUI elapsed time bar

1) Version display — to display the PC GUI & MCU Firmware (FW) software version.
2) Pause/Play button — the button alternates between displaying “lI" and "»”".
* Click “lI” to pause data acquisition of PC GUI from BMIC via MCU.
* Click “»” to play or resume data acquisition of PC GUI from BMIC via MCU when stopped.

When clicking “IlI’, some controls on the PC GUI will become greyed out, disabled or invalid. To click
“»” to re-enable these controls when needed.

3) GUI elapsed time bar — A progress bar that corresponds to the elapsed time when the PC GUI is
opening and show the time in seconds.

B> Cell Display/Setting

uv sV ov cB
1) UV/SV/OV/CB ‘
colorimage <«— ‘
display

Figure 3.1.3 Main window - Cell Display/Setting

» 2) UV/OV setting

3) Other Cell Voltage
value display

1) UV/SV/OV/CB color image display — to indicate the cell color image for under-voltage (UV)
(orange), standard-voltage (SV) (green), over-voltage (OV) (red) and cell balance (CB) (light blue).

2) UV/OV setting — to set under-voltage (UV) & over-voltage (OV) value (same as HUV/HOV setting in
protection function)

* HUV/HOQV are voltage protection items of protection function, UV in main window and HUV in
Protection sub window controls each other, as do OV and HOV.

3) Other Cell Voltage value display — to display the calculation result of cells’ voltage in volt (V):
* MAX —the maximum cell voltage among all cells.
* MIN — the minimum cell voltage among all cells.

» TOTAL - the voltage accumulated from all cells.
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C> Cell Voltage

CELL VOLTAGE » 1) Cell name

ol —
N

| T 16 15 14 13 12 11 10

2) Cell select
checkbox

3) Cell voltage
real-time image
display

4) Cell voltage
value display

Figure 3.1.4 Main window — Cell Voltage

1) Cell name — Cell name of cell 1 to 17.

2) Cell select checkbox — to switch ON/OFF of cell voltage measurement individually:
+ Switch ON: checked (set corresponding bit of BMIC register 0x05 & 0x06 to “1”) .
» Switch OFF: unchecked (set corresponding bit of BMIC register 0x05 & 0x06 to “0”).

3) Cell voltage real-time image display — to display timely visualization of dynamic cell voltage data
retrieved from the BMIC via the MCU. Simultaneously, the statuses of UV, SV, OV and CB for the
cells will be reflected.

4) Cell voltage value display — to display timely voltage value of cell voltage in volt (V) which is
retrieved and converted from BMIC via MCU.

» The cell voltage value displayed is conversion data from readout data of KA49701A BMIC Register
0x2D ~ 0x3D.

» The PC GUI will regularly retrieve data from the BMIC through the MCU, ensuring that all the
information displayed above is kept up-to-date.

D> Communication Status

COMMUNICATION STATUS

1) AFE COMM AFE COMM MCU COMM 2) MCU COMM

nactr 7| T | T erroR [N rrOR [ I

Figure 3.1.5 Main window - Communication Status

1) AFE COMM indicator — to indicate the status of AFE communication between MCU and BMIC.
* Green indicator — “OK” means no AFE communication error
* Red indicator — “ERROR” means AFE communication error

2) MCU COMM indicator — to indicate the status of MCU communication between PC GUI software
and MCU.

* Green indicator — “OK” means no MCU communication error

* Red indicator — “ERROR” means MCU communication error

15t Jul 2025 Page 10 of 36 Ver. 2.10



NnuUvoToN KA49701A PC GUI Software User Manual

—

E> Log File Control

LOG FILE CONTROL
1) Logfile ¢ |
Path display |
2) FILE button 4) LOG OUTPUT select

3) OPEN button

Figure 3.1.6 Main window - Log File Control
1) Logfile Path display — to display the log file path and file name.

2) FILE button — to set the log file location to store the data. The default location is in the 'LogFile'
folder within the PC GUI software. There are two groups of data will be saved:

+ All log data — represents converted/unconverted data retrieved from the BMIC through the MCU at
regular intervals, every 0.5 seconds. The data includes cell voltage (cell 1~17), CV17S voltage,
VDD50 voltage, VREGEXT voltage, VDD15 voltage, VREF2 voltage, CVIL current, GPIO1&2
voltage and temperature (TMONI1~5). The following figure is an example of the data log output file,
and the formatted default name of the file is “logAll-<yyMMdd-HHmm>.csv”.

Time CVO1(V) ... CV17(V) CV17S(V) ... CVIL(A) GPIO1(V) ... TMONI5(degCVO1_AD ... CV17_AD CV17S_AD... CVIL.AD GPIO1_AD... TMONI5_AD
14:45:25 3.703 ... 3.699 63.534 ... 0.1593 0.043 ... 29.3|0x2f6e 0x2f60 0x2088 ... 0x001d  0x008d Ox1cfé
14:45:25 3.703 ... 3.699 63.542 ... 0.1593 0.044 ... 29.40x2f6d 0x2f5f 0x2089 ... 0x001d  0x008f Ox1cfa
14:45:26 3.703 ... 3.7 63.466 ... 0.1593 0.041 ... 29.4|0x2f6c 0x2f62 0x207f 0x001d  0x0087 ... Ox1cfé
14:45:26 3.705 ... 3.701 63.527 ... 0.1593 0.041 ... 29.3|0x2f74 0x2f65 0x2087 ... 0x001d  0x0087 ... 0x1cf8
14:45:27 3.702 ... 3.699 63.55 ... 0.1593 0.041 ... 29.3j0x2f6b 0x2f60 0x208a 0x001d  0x0087 ... Ox1cfc
14:45:27 3.704 ... 29.3J0x2f71 0x1cf7
144528 8705 | Converted data (V, A, deg) 293|073 .. Unconverted data (HEX) Oxicfe
14:45:28 3.703 ... 29.3]0x2fed Ox1cfa
14:45:29 3.702 ... 3.701 63.504 ... 0.1648 0.042 ... 29.3j0x2f6b 0x2f65 0x2084 ... 0x001le 0x008b ... Ox1cfc
14:45:29 3.704 ... 3.699 63.481 ... 0.1593 0.044 ... 29.3J0x2f71 0x2f61 0x2081 0x001d  0x008f 0x1cf9
14:45:30 3.704 ... 3.701 63.511 ... 0.1593 0.042 ... 29.3|0x2f6f 0x2f65 0x2085 ... 0x001d  0x008b ... Ox1cfa
14:45:30 3.704 ... 3.702 63.542 ... 0.1593 0.042 ... 29.3|0x2f6f 0Ox2féa 0x2089 ... 0x001d  0x008b ... Ox1cfa
14:45:31 3.705 ... 3.701 63.481 ... 0.1538 0.043 ... 29.3J0x2f75 0x2f67 0x2081 0x001c  0x008c 0x1cf9
14:45:31 3.703 ... 3.7 63.504 ... 0.1593 0.044 ... 29.3|0x2fed 0x2f63 0x2084 . 0x001d  0x008f 0x1cf8

Figure 3.1.7 Example of the data log output file — All log data

* CVIL log data — represents converted low speed current (CVIL) data from the BMIC through the
MCU at intervals of 250/62.5/31.25 msec, depending on the configured conversion time (by setting
b13~b14 of BMIC register Ox1E). The logged data will be presented in the formats shown in the
following figures. The default file name format is “logCVIL-<yyMMdd-HHmm>.csv”.

250ms CVIL AD conversiontime is 62.5 ms: 62.5ms
ime VILO(A) CVILO2(A) CVILO3(A) CVILOA(A) CVILOS(A) CVILOG(A) CVILO7(A) CVILOS(A
94404 01703 01703 ;51:57] 04703 01593 01703 01758 01703 01703 0.1703  0.1648
94404 01703 0.1703 ;51:57] 01703 01703 01703 01703 01648 01703 0.1703  0.1703
9:44:0  0.1648  0.1648 :51:58) 01648 01703 01703 0.1648  0.1648 0.1648  0.1648  0.1758
9:44:0y 01703  0.1648 :51:58] 01703 01648 01648 01703 01703 01703 0.1648  0.1703
9:44:04 01758  0.1703 :51:59] 01703 01648 01758 01758 01703 01703 0.1703  0.1703
94404 01703 0.1703 :51:59] 01703 01648 01648 01758 01648 01703 0.1703  0.1703
9:440] 01703 0.1703 :52:00| 01648 01648 01703 01648 01648 01703 0.1703 0.1703
9:44:0] 01703 0.1703 :52:000 01703 01703 01703 01703 01648 01703 0.1703 0.1758
31.25ms CVILAD conversion time is 31.25 ms:

01703  0.1648 0.1703 01648 0.1648 0.1758 0.1703 0.1648 0.1593 01703 01703 0.1703 0.1648 0.1703 0.1648 0.1703
01648 01703 0.1648 0.1648 0.1593 0.1703 0.1648 0.1648 0.1648 01758 0.1593 0.1703 0.1703 0.1703 0.1703 0.1703
01648 01648 0.1648 01703 0.1648 0.1648 0.1648 0.1648 0.1648 0.1648 0.1648 0.1758 0.1648 0.1648 0.1648 0.1538
01648 01648 01703 01583 01703 0.1648 01703 01703 0.1703 01703 0.1648 0.1593 0.1758 0.1648 0.1758 0.1648
0.1648  0.1703 0.1758 01758 0.1758 0.1648 0.1648 0.1593 0.1648 01703 01703 0.1703 0.1758 0.1648 0.1758 0.1703
01593 0.1703 0.1758 0.1648 0.1703 0.1758 0.1593 0.1703 0.1648 0.1703 0.1648 0.1648 0.1703 0.1703 0.1648 0.1648
01703 01703 0.1593 01758 01703 0.1758 0.1758 0.1648 0.1648 01758 01703 0.1758 0.1648 0.1703 0.1593 0.1648
01703 01593 01703 01703 0.1703 0.1703 0.1648 0.1538 0.1703 0.1648 01703 0.1758 0.1703 0.1703 0.1593 0.1703
01648 01648 0.1648 01758 0.1758 0.1593 0.1593 0.1648 0.1648 0.1648 01703 0.1593 0.1758 0.1813 0.1648 0.1648
01703 01703 0.1648 01648 0.1648 0.1593 0.1593 0.1648 0.1703 0.1758 0.1648 0.1703 0.1648 0.1648 0.1648 0.1648

Figure 3.1.8 Example of the data log output file — CVIL log data

3) OPEN button — to open the default location and select the log file (.csv). It's important to note that
using this button to open the currently logged file is not recommended when the LOG OUTPUT is
selected, as data cannot be logged while the log file is open.

4) LOG OUTPUT select — to start or stop the data log function, it can only be activated when a logdfile
location is chosen.
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F> Mode

1) Demo Mode selection

MODE MODE
O DemoMode |®);Evaluation Mode |

2) Evaluation Mode selection

OPERATION MODE FUNCTIONS OPERATION MODE FUNCTIONS
Active Mode Register R Register RIW
(Intermittent Operation) Continuous R/W
1) 0 LP STB SLP Shut
Iy Cell Balance Mode Mode Mode  Down (5)
LOW SIDE CHG/DIS FET Diagnostic LOW SIDE CHG/DIS FET
Charging Protection (2]

CH
8 CHGOFF boost e CHG Dis CHGOFF boost
by GPIO2 FET FET [] by GPIO2

Figure 3.1.9 PC GUI appearance when Demo Mode & Evaluation Mode
1) Demo Mode — To restrict users from directly modifying registers through the Register R/W sub
window and Continuous R/W sub window, and to limit their access to operation mode and manual
FET ON/OFF control.

2) Evaluation Mode — to open-up register write features, continuous read/write function and provide
access to operation mode and manual FET ON/OFF control. However, to mitigate the risk of
potential malicious IC control, some demonstration functions such as Cell Balance, Diagnostic and
Protection have been deactivated.

Table 3.1.1 provides a summary of the PC GUI appearance changes when either demo mode or
evaluation mode is selected.

Demo Mode Evaluation Mode

Buttons are enabled.
LP Mode/STB Mode/SLP Mode/Shutdown
functions are activated.

Buttons are greyed and disabled. -
LP Mode/STB Mode/SLP -
Mode/Shutdown functions are
deactivated.

@Operation -
Mode buttons =

@CHG/DIS FET -
status display

Status displays the MCU CHG/DIS - No more display about MCU CHG/DIS FET
FET status (e.g pre-charge, Status.

charging, discharging etc.) - Text changes to “FET Control”. Means allow
- Black background. user to turn ON/OFF FET manually.

- Green background.

Buttons are enabled.

©CHG/DIS FET =

Buttons are greyed and disabled. -

ON/OFF & CHG/DIS FET ON/OFF control CHG/DIS FET on/off control functions are

CHGOFF boost functions are deactivated. activated.

selection CHGOFF boost selection is CHGOFF boost selection is activated
deactivated

@ORegister Text on button: “Register R” - allow Text on button: “Register R/W” - allow user

function button

user to read registers only.
Text on button: “Continuous R/W” —
greyed and disabled

to both read or write registers.

Text on button: “Continuous R/W” - allow
user to continuously read/write multiples

register with time interval

@Other functions Buttons are enabled. Buttons are greyed and disabled.
buttons Cell Balance /Diagnostic/ Cell Balance/Diagnostic/Protection functions
Protection functions are activated. are deactivated.
Table 3.1.1 PC GUI appearance changes for Demo/Evaluation Mode
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CHGOFF boost selection — to select the control method for the CHGOFF boost circuit.

CHGOFF boost circuits Checkbox status Description
. . cHG | DIS | | CHGOFF boost Set b1 of BMIC register 0x13 to “0”
Ueling 1RO il T Fer 26792 | get h11~b8 of BMIC register 0x13 to “1110”.
. - Set b11~b8 of BMIC register 0x13 to “0000”
By CHG itself i:cri E'E?’ CHS]()::GE::); (default). E

Table 3.1.4 Charge/Discharge status display

G> Operation Mode

OPERATION MODE

5) Shutdown button

1) Operation Mode Active Mode
displa (Intermittent Operation)
pay ' il ——» 4) SLP Mode button
¢ LP STB SLP Shut
2) LP Mode button Mode || Mode || Mode || Down — 3) STB Mode button
I

Figure 3.1.10 Main window — Operation Mode

1) Operation Mode display — to display the presently operation modes.

Operation Mode display Description

“Active Mode (Intermittent Operation)” b4~b1 of BMIC register 0x01 is “0000”.
“Low Power Mode (Intermittent Operation)” b3 of BMIC register 0x01 is “1” .
“Standby Mode (Intermittent Operation)” b4 of BMIC register 0x01 to “1”.

NO display when “Sleep” b2 of BMIC register 0x01 is “1”.

NO display after “Shutdown” b1 of BMIC register 0x01 is “1”.

Table 3.1.2 Description of Operation Mode display

2) LP Mode button*— to click and light ON button to transit BMIC to low power mode (set b3 of
BMIC register 0x01 to “1”), clicking it again and light OFF button to transit BMIC back to Active
mode (set b3 of BMIC register 0x01 to “0”). The same functionality applies to the other three
buttons listed below.

3) STB Mode button*— to click and light ON button to transit BMIC to standby mode (set b4 of
BMIC register 0x01 to “1”)

4) SLP Mode button*— to transit BMIC to sleep mode (set b2 of BMIC register 0x01 to “1”). The
action will terminate the communication between MCU and AFE. Reset MCU is required to re-
activate the PC GUI.

Note*: If either the VPC_H_F flag (0x2C[9]) or VPC_L_F flag (0x2CI[8]) is detected when clicking
the LP Mode, STB Mode, or SLP Mode button, the detected flag will be cleared first before
entering the respective mode.

5) Shutdown button — to shutdown AFE (set b1 of BMIC register 0x01 to “1”). The action will
shut down AFE board at first, it will result in the subsequent powering OFF of the MCU board
as well. Reset MCU is required to re-activate the PC GUI.

The “Operation Mode” buttons are only enabled when in Evaluation Mode.
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The “Operation Mode” buttons are only enabled when in Evaluation Mode.

OPERATION MODE OPERATION MODE OPERATION MODE
Active Mode w Power Mo Standby Mode
(Intermittent Operation) (Intermittent Operation) (Intermittent Operation)
LP STB SLP Shut LP Shut §TB
Mode Mode Mode Down Mode Down Mode

Figure 3.1.11 PC GUI appearance when Active/Low Power Mode/Standby Mode

nuvoTor

OPERATION MODE Wamning X

,,,,,,,,,,,,,,,,,,

Active Mode B || o ooy m i i i iy o i
b rrribbenend Y e b . When BMIC sleep, ‘ | ‘
(Intermittent Operation) | MCU power from BMIC is cut off,
—

Wake BMIC with VPC to reactivate MCU.

LP STB SLP Shut :
Mode Mode Mode DOWI’\ Cancel [ arc § mec §arc §aoe far oo fomn Jome §om §om Jiow § oz fann )
Figure 3.1.12 PC GUI appearance when Sleep
(nuvoTor
" T (7 =
OPERATION MODE p— -1 = Ll m = =
Active Mode Fe—— | ELEL LR R L L
(Intermittent Operation) | 1
= Wake BMIC with VPC to reactivate MCU. ENECP] N RN ERCOP] EET] ERTEC) ENCCT] N EEC) DRI ENVIRY BN DR N EER) DRI NG
I
LP STB SLP Shut
Mode Mode Mode Down Cancer [rc Qo arc Y arc parcy oo § ooy Jane]om ] o §iow | ane | one §
[ .
ERCAEn S
ol i e | o |

Figure 3.1.13 PC GUI appearance after Shutdown

H> Low Side CHG/DIS FET

LOW SIDE CHG/DIS FET

I FET Control

CHG: ON / DIS: ON

1) Charge/Discharge status display

2) CHG/DIS FET ON/OFF display

CHG DIS CHGOFF boost
3) CHG/DIS FET ON/OFF buttons <— = = 0 by GPIO2

Figure 3.1.14 Main window — Low Side CHG/DIS FET (Evaluation Mode)

1) Charge/Discharge status display — to display status of Charge/Discharge feedback from MCU.
2) CHG/DIS FET ON/OFF display — to display the ON/OFF status of Charge/Discharge FET.

3) CHG/DIS FET ON/OFF buttons — to turn ON/OFF Charge/Discharge FET manually when in
Evaluation Mode. To click and light ON button to turn ON FET, clicking it again and light OFF button
to turn OFF FET.
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The details of the Charge/Discharge status and FET status are described as table on next page.

Charge/Discharge FET ON/OFF
Mode Status Status Description

State Display CHG DIS
Cell voltage < Shutdown Voltage Threshold
(SVT).
Starting  “Standby” OFF OFF MCU start or recover from Shutdown / Failure.
Cell voltage > Shutdown Voltage Threshold
“Precharge” ON OFF (SVT) and Cell voltage< Discharge Start Voltage

Shutdown “Shutdown” OFF OFF

(DSV).
Dlscrlarglng ON ON Cell voltage> Discharge Start Voltage (DSV).
Normal Depend on Current is charge current (+) or
“Charging” ON ON discharge current (-).
“Gharging Cell voltage> Full Charge Voltage (FCV) and
Complete” OFF ON current is between Discharge Current at Full
Charge and Charge Current at Full Charge.
SRS Discharging Errors only such as Over Current
Demo Failure 17 Discharge (OCD) error, Short-Circuit Discharge
@rrae ON OFF  (SCD) error, Under Voltage (UV) error, Over
text) Temperature Discharge (OTD) or Under
Temperature Discharge (UTD)
“Temporary Charging Errors only such as Over Current
Failure 2” OFF ON Charge (OCC) error or Over Voltage (OV) error
(Orange or Over Temperature Charge (OTC) or Under
Failure text) Temperature Charge (UTC)
“Temporary Both Charging and Discharging Errors occurred
Failure 3” OFF OFF such OCC&UV error, or OCD/SCD & OV error,
(Orange or OV&OTD or OV&UTD or UV&OTC or
text) UV&UTC
“Permanent
Failure” OFF OFF Permanent Fail Over Voltage (PF OV)
(Red text)
“FET
. y CHG/DIS FET ON/OFF controlled by PC GUI
Evaluation Manual control - - ——
(Green)

Table 3.1.3 Description about status of Low Side Charge/Discharge FET
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I> Functions

FUNCTIONS
Register R 1) Register R/W button

2) Continuous R/W button

3) Cell Balance button

Diagnostic 4) Diagnostic button

Iy

Protection 5) Protection button
Figure 3.1.15 Main window — Functions

1) Register R/W button — to open the Register window for reading or writing BMIC registers, and
viewing the register map of BMIC. The text on Register button displays “Register R” when in Demo
Mode, but “Register R/W” when in Evaluation Mode.

2) Continuous R/W button — to open the Continuous Register Read/Write window for reading or
writing BMIC registers continuously. The button is disabled when in Demo Mode.

2) Cell Balance button — to open the Cell Balance window for cell balancing setting. The button is
disabled when in Evaluation Mode.

3) Diagnostic button — to open the Diagnostic window for diagnostic checking. The button is disabled
when in Evaluation Mode.

4) Protection button — to open the Protection window for protection setting. The button is disabled
when in Evaluation Mode.

The details of sub windows are described in following Chapter3.2.

J> Graph

:

H
1) Cell Voltage button

Temperature 2) Temperature button

VDD 3) VDD button

Current 4) Current button
5) CV17S button
6) GPIO button

cv17s

H

GPIO

Figure 3.1.16 Main window — Graph

1) Cell Voltage button — to open the graph window of Cells Voltage.

2) Temperature button — to open the graph window of Temperature (TMONI1~5).

3) VDD button — to open the graph window of VDD50, VDD15, VREGEXT & VREF2 voltage.
4) Current button — to open the graph window of Low Speed current CVIL.

5) CV17S button — to open the graph window of CV17S voltage.

6) GPIO button — to open the graph window of GPIO1 & GPIO2 voltage.

The details of sub windows are described in following Chapter3.2.
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K> Measurement

MEASUREMENT
| TMONIS || TMONI4 || TMONI3 || TMONI2 || TMONI1 || GPI02 || GPIO1 | | cvi7s || CviL | | VDD50 || VDD15 | REGEXT | VREF2 |
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) )

11) 12 13)

Figure 3.1.17 Main window — Measurement

1) TMONI5 reading — Read data from BMIC Register 0x43 via MCU and convert it to degree (°C).
2) TMONI4 reading — Read data from BMIC Register 0x42 via MCU and convert it to degree (°C).
3) TMONI3 reading — Read data from BMIC Register 0x41 via MCU and convert it to degree (°C).
4) TMONI2 reading — Read data from BMIC Register 0x40 via MCU and convert it to degree (°C).
5) TMONI1 reading — Read data from BMIC Register 0x3F via MCU and convert it to degree (°C).
6) GPIO2 reading — Read data from BMIC Register 0x46 via MCU and convert it to voltage (V).

7) GPIO1 reading — Read data from BMIC Register 0x45 via MCU and convert it to voltage (V).
8) CV17S reading — read data from BMIC Register 0x3E via MCU and convert it to voltage (V).

9) CVIL reading — Read data from BMIC Register 0x47 via MCU and convert it to ampere (A).

10) VDD50 reading — Read data from BMIC Register 0x44 via MCU and convert it to voltage (V).
11) VDD15 reading — Read data from BMIC Register 0x49 via MCU and convert it to voltage (V).
12) REGEXT reading — Read data from BMIC Register 0x4A via MCU and convert it to voltage (V).
13) VREF2 reading — Read data from BMIC Register 0x4B via MCU and convert it to voltage (V).

The voltage conversion is based on BMIC product standards.

The current conversion is based on current ADC register on BMIC product standards divided by shunt
resistor on the AFE board, which is 1mQ.

The temperature conversion depends on VDD50 voltage, internal pull up resistor of TMONI1~5 pin,
TMONI1~5_AD voltage and thermistor characteristic.

The PC GUI will regularly retrieve data from the BMIC through the MCU, ensuring that all the
information displayed above is kept up-to-date.
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L> Cell Voltage Graph

4) CLR CHART
button

CELL VOLTAGE

1) Y-Axis

=
prot
a
=
]
=]
>

3) Plots

2) X-Axis
Figure 3.1.18 Main window — Cell Voltage Graph

1) Y-Axis — to represent the cell voltage value in Volts (V). The Y-axis ranges from 0V to 5V.

2) X-Axis — to represents the elapsed time with interval of 0.5 seconds between consecutive points.
The maximum number of consecutive point is 4096.

3) Plot - to plot the 17 sets of cell voltage data acquired from the BMIC via MCU at intervals of 0.5
seconds for visualization. The data sets used consist of the same cell voltage measurements
mentioned earlier in section “C> Cell Voltage”.

4) CLR CHART button — to reset the chart by clearing the existing data sets and re-plotting them.
This action is particularly helpful when the chart reaches its maximum capacity of consecutive
points (4096).

This cell voltage graph is the same with the CELL graph mentioned in Chapter 3.2’s sub-window, with
the distinction that sub window offers more control over the graph.

M> AFE Status

AFE STATUS Elt?ct)erlltus/Flag

1) BMIC Flag Register
status display

OedF x50
UVL_STAT1 J UVL_STAT2

Figure 3.1.19 Main window — AFE Status

1) BMIC Flag Register status display — to display the overview of status of BMIC Status/Flag
Registers: 0x21, 0x24, 0x26, 0x27, 0x28, 0x29, 0x2A, 0x2B, 0x2C, 0x4D, 0x4E, 0x4F, 0x50, 0x51,
0x52.

» Green — means all bits in status/flag register are “0”.
* Red - means any bit in status/flag register turns to “1”.

2) Status/Flag button — to open the Status window for viewing the status of BMIC operation, fault
status and Cells status.

The status sub-window retrieves data from the BMIC status register via the MCU and presenting
information related to cell status, ongoing operations, and any detected faults.

The PC GUI will regularly retrieve data from the BMIC through the MCU, ensuring that all the
information displayed above is kept up-to-date.
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i. Status of AFE Operation & Fault page — To display the status of status register which are
grouped by functions. The table below presents the corresponding register addresses for each
group of functions.

&

NUVOTON I—
AFE Status & Flag

1) Ops_& Faut] 2) cella

GPIO & Other ADC Ct ’
Select Discharge Status
ST_C17SSEL
ST_VDD1SSEL
ST_REGEXTSEL
ST_VDDSOSEL
i) Status of s1_vReraseL
AFE Operation <

Bias Voltage Fault Current Fault Other Faults

TMONI VPC

& Fault page e |

prpe— weepmr
[ weeHE
Cweerr

ST_TMONIZSEL

ST_TMONI3SEL

ST_TMONMSEL

ST_TMONISSEL

Figure 3.1.20 Sub Window — Status Function Status of AFE Operation & Fault page

Group by functions Registers Address
GPIO & Other ADC Select 0x24 (b0, b2 ~ b4, b6 ~ b7, b13)
Operation Mode 0x21 (b0 ~ b4)
ADC Done Status 0x21 (b5, b7)
Charge/Discharge Status 0x26 (b12)
GPIO Status 0x21 (b12 ~ b15)
FET Status 0x21 (b10, b11)
Current Flag/Status 0x21 (b6)
0x2C (b12)
TMONI Status 0x24 (b8 ~ b12)
VPC Status 0x2C (b8, b9, b14)
Bias Voltage Fault 0x2B (b0 ~ b10)
Current Fault 0x26 (b5 ~ b7, b13 ~ b15)
Temperature Fault 0x2C (b4 ~ b7)
Fault Summary 0x2C (b0 ~ b3)
Other Faults 0x26 (b4, b8 ~ b10)
0x2C (b13)

Table 3.1.4 Corresponding register addresses for each group of function
in Status of AFE Operation & Fault page
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When hover mouse over the register labels, user can view the individual address of each register.
Green indicates that the status of bit is "0“, while red indicates that the status of bit is "1°.

For example, in “TMONI Status” group, when hover mouse over the register label “ST_TMONI2SEL”,
there is a tip “Reg 24 bit 09” displayed for few seconds, which means this register refers to the bit 9 of
register address 0x24 of BMIC, the status of current bit is “1”.

Address 0x24 STAT4
— ot [ 15 [ 1412w [w] o sl 7[e[sTa4T3[2T1T0

TMONI ST | st |st |st | st st |8t st ST | ol | ST e
Name - - CA7S [T 4 TMONI T MONI1| GPADZ | GPAD1 - |vDD15| EXT I\VDD50| - 2
SEL SEL SEL SEL SEL SEL SEL SEL SEL SEL SEL SEL
Status mal| 0 | 0 [ 0o | o e | of e oo o oo 0o]o ][00
Rwl R IR | RIR|RIR R IR | rR|IR|RrR|R|R|R|R
ST_TMONI1SEL B Name i Reforonce
15 |-
| 14 |-
ST_TMOJ2SEL N/ GFF satiing status of G 17(Stack) measursment
1 13 | sT_ctrsseL 10N
0 OFF
ST_T| Reg 0x24 b9 ON/ OFF sefting status of TMONI5 measurement
- 12 | STTMONISSEL | 1-ON
¥ 0 OFF
ST_TMONI4SEL OGN/ OFF setting status of TMONI4 measurement
= 1 | STTMONISEL | 1-ON
0 OFF
ST_TMONISSEL ON/ OFF sefting status of TMONI3 measurement
- 10 | STTMONIBSEL | 10N
0 OFF
TGN OFF sefing statis of TMONIZ measurement
o [sT_monese | 1on
0. OFF

Figure 3.1.21 Example of status display and corresponding registers in BMIC Register Map

ii. Status of Cells page — To display the status of cell-related status register. The table below presents
the corresponding register addresses for each group of functions.

& status - X
NUVOTON Bl
AFE Status & Flag

1) Ops. & Fault I 2) Osllll

Cell Select Status ‘OVIOTD/OTC Flag OVIOTD/OTC History UV/UTD/UTC History

Figure 3.1.22 Sub Window — Status Function Status of Cells page

ii) Status of
Cells page

When hover mouse over the register labels, user can view the individual addresses of each register.
Green indicates that the status of bit is "0%, while red indicates that the status of bit is "1

Group by functions Registers Address

Cell Select Status 0x22 (b0 ~ b15) & 0x23 (b0)
OV/OTD/OTC Flag 0x27 (b0 ~ b15) & 0x28 (b0 ~ b10)
UV/UTD/UTC Flag 0x29 (b0 ~ b15) & 0x2A (b0 ~ b10)
OV/OTD/OTC History 0x4D (b0 ~ b15) & 0x4E (b0 ~ b10)
UV/UTD/UTC History 0x4F (b0 ~ b15) & 0x50 (b0 ~ b10)

Table 3.1.5 Corresponding register addresses for each group of function in Status of Cells page
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Error Flag Buttons

There are 8x Error Flag Buttons in Status of Operation & Fault page and 2x Error Flag Buttons in Status of
Cells page, which are used to manually clear flag by writing “1” to the specific bit of register.

Red button indicates that the status of the bit is “1,” meaning the flag is up. After clicking the button to set the
bit to “1” in the register to clear the flag, the button will turn green, indicating that the flag has been cleared.

Below tables describe the details of error flag buttons.

Error Flag Buttons (in Ops.& Fault page) Error Flag Buttons (in Cells page)
ST_SCD Cumeiroonl WTD F pEe— OV/OTD/OTC History
0x26 (b15) 0x26 Tb13) 0x4D (b0 ~ b15) & oo B e,
0x26 (b14) SPI_F E Set “FFFF” to 0x4D &
ST_OCC 0x26 (b8) Ox4E to clear flags
0x26 (b13)
WVCHF .~ UVUTDUTC History
CUR H F | SuremtFlasi 0406 (b8) Sttus Ox4F (b0 ~ b15) &
0x26 (b12) 0x50 (b0 ~ b10)
0x26 (b13) Set “FFFF” to Ox4F &

0x50 to clear flags
Set individual bit to “1” to clear flag

Table 3.1.6 Error flag buttons in Status of Operation & Fault page  Table 3.1.7 Error flag buttons in Status of Cells page

N> Communication Status Message

CELL VOLTAGE AFE STATUS

21
STAT1 STATd OTHSTAT

||VL STATW HVL STATZ

s
g
2
=
=}
5

98 100 102 104 106 108 110 112 114 116 118 120

MCU Data are not updating !

Figure 3.1.23 Main window — Communication Status Message

Communication Status Message — To display text message regarding the AFE and MCU communication
status in the BMS PC GUI Software.
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3.2 Sub Window

In addition to the main window, there are subsidiary windows integrated to facilitate specific
functions.

The sub windows like Register Read/Write function, Continuous Read/Write function, Status display
function, Cell balance setting function, Diagnostic check function and protection function and
Graphs.

3.2.1 Functions — Register R/W

The sub window for Functions can be accessed from main window through the following buttons.

@ BMS GUI Software g X
nuvo'l'on—
KA49701A BATTERY MONITOR U/ sV o/ c8 o [ | Creerecamonstanes | oo racontro
e n @ i o NN e EEERR ECOWM Mevcown
o CEE o W EE e e U
MODE ~ [ ceLL voLtace
Oiisiess] GlFameRe 7 1% 5 13 o 10 9 8 7 6 5 4 3 2 1
SESTOH o . M 8 o @ IZ 8 & %} 8 & b @
P =

Tees gEED

LOW SIDE CHG/DIS FET

FET Control

pr——
CHG DIs ‘CHGOFF boost
moerone ] cren | o5 | oo | zzo § oo J mec oo §ovar Joaorov Jovian J doaov | iioov | szse J onae |
| f
Continuous RAW Temperature - Status/Flag
Functions <€— Voo
:
=
= B ot e EH ot
aPIO R (%3 050
6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 M4 35 36 UVL_STAT1 §} UVL_STAT2

Communication OK!

Figure 3.2.1 Functions buttons

The Register R/W sub window consists of 2 main parts:
* Register R/W - used to read data from or write data to BMIC registers via MCU.
* Register Map — used to display the most up-to-date readout data for each bit for reference.

Refer to the details of each part on the following page.

& RegisterRW - *
NUVOTON Im—

ister R/W.

T R

Fowd 0 [T 57" "I NTH i e DLATS s T WILLTH WL WSETIF VGELMF MGETS: o par _ Register
Wt 0 [ 5261 II_II_II_I ] I_H_H_H_H_H_H; ” RIW
<]>] [[se ]
-,
===

0x01 0x02 0203 Ox04 0x05 0x06 0x07 0x08 Ol

biS 1 NTS_E) cviese. ous

bt | manu e e —— o

13 | ima_rapy s e WOTRESEXT 0P FORVAM_CA o

o1z | - — commuion o

b1 - SPI_WDTCOUNT]i1] oLy

B10 reserved 8P\ "COUN LA

b9 ois_Al 5P [, B

b8 ER Fu - R g'

L SPLY e o . —> e |Ster

6 z = Fomv_seL_Pun) ou Fu Map
[T - Fomy.seL Pl our P

U . Fomvseve R— - T

W s FoRvwaen,  cvase p— o our Fuse

2 werar o M revomen  cven — o v oo

b meersion FoRvowven  cvase o ey o

b0 FDRV_LOEN FUtEB_ENC FusEs_ENT ow

Figure 3.2.2 Sub Window — Register R/W Function
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1) BMIC Register Address HEX input & Bit Name
2) Read Data HEX display & Registers display
—— > 3) Write Data HEX input & buttons

Register R/W
Addr Dx 01] b15 bl4 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

—
L N INTM_TIM  INTM_TIM  reserve reserved  DIS_AUTO  reser ved NTM_TIM  INTM_TIM  MSET_STB MSET_LP MSET_SLP MSE
Read 0« | 9241 - - - MODE 2101 - - - D

wae 24110 1 ][ o |[ o | [+ ] o [ollelle [ ol ]

rﬁ”&lj

4) </> buttons 5) Set button

v

v

T.SH NFD_RST
N

Figure 3.2.3 Register RW — Register R/W control

1) BMIC Register Address HEX input & Bit Name — to input a 1-byte hexadecimal number as the
BMIC register address to read back BMIC data via the MCU. The bit names for the register address
are designated as "b15~b0".

2) Read Data HEX display & Registers display — to display the readout data from BMIC via MCU.
The readout data format is a 2-bytes hexadecimal number. BMIC registers and their status under
the specified Register Address are shown accordingly. The color of the text corresponds to the high
(H) or low (L) bit of a specific register (Black : “0” & Red : “1”).

3) Write Data HEX input & Buttons — to input a 2-byte hexadecimal number to write data to the
specified BMIC register address via the MCU. The buttons allow the setting of individual bits in the
BMIC registers to '0' or '1." Disabled buttons indicate that the corresponding registers are read-only.
The control of the Write Data HEX input and buttons is interdependent.

4) </> buttons — are used to navigate the previous/next BMIC register.
5) Set button — to write the current data into specific BMIC register via MCU.

When data acquisition of PC GUI from BMIC via MCU is paused (Pause/Play button - “»”), clicking the
Set button by the user will resume the data acquisition.

Please be aware that items 3) and 5) are visible and functional exclusively in Evaluation Mode, while
they remain hidden and inactive in Demo Mode.

ﬂ--lv“«
] | | 6) Address
o] | e B i e Lyt of Register
e " : Ma
7) Bit e p
name of vl e
. v 8) BMIC
Register = a9 Registers
Map o :

Figure 3.2.4 Register RW — Register Map
6) Address of Register Map — Register address of KA49701A register map (0x01 to 0x5B).
7) Bit name of Register Map — Bit name of each register address (for 16 bits).

8) BMIC Registers — Registers of KA49701A BMIC. The color of the text corresponds to the high (H)
or low (L) bit of a specific register (Black : “0” & Red : “1”).

The PC GUI will regularly retrieve data from the BMIC through the MCU, ensuring that all the
information displayed above is kept up-to-date.
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3.2.3 Functions — Continuous R/W

The Continuous R/W sub window is used to read/write data continuously to BMIC registers via MCU.

2) SAVE button < —» 3) LOAD button
& FormContinuousRW - X
NUVOTO N E—
H Continuous Register R/W
1 ) Flle Path < D \KA49701A\ContRW-240904- 14024 ]l SAVE Il LOAD I Term Explanation
display Read & Write Data (max: 30) [
Select  read or wrie register
No. FR/W  RegAdd W_Hbyte W_lbyte Tstepix0.ims) Readout ~
> RegAdd (Hex):
fead |~ Y 00 00 1 5241 Regsier address (x01~(x5B
2 Read | R 1 0F00 H;VQH:;:;'H:;L data b15™b8 of register.
4) Read & 3 | wie ¥ 5 5A 54 10 > W_Lbyte (Hex): DT
Write Data < 4 | Read |~ 05 ) AR Lower byte of wite data b7-b0 of regiter > ) erm
. . > TatepiD Tms} Explanation
5 | Wie ¥ 5 FF FF 10 - Interval tme bet data,
table input - e e e 5539
6 | Read ¥ 5 1 FFFF
> Readout (Hex):
7 v Display readout data in Zbytes format # read
8 ~ -» Delete button
To delete the selected row.

__;' > Send button:
Delete To send “Wirte Data" to BMIC thru MCU
5) Delete button 4\:| 6) Send button

Figure 3.2.5 Sub Window — Continuous Register Read/Write Function

1) File Path display — to display the path/file name of the setting file.

2) SAVE button — to set the location to store the read/write data file and save the current read/write
data into data file. The default location is in “ContRWData” folder within PC GUI software and the
default name is “ContRW-<yyMMDD-HHmm>.txt”.

| ContRW-240904-1402.1xt - Notepad - O X
File Edit Format View Help
No. R/W RegAdd W_Hbyte W_Lbyte Tstep(x9.1lms)
1 R el ee oo 1
R 02 oo ee 1
3 W as SA SA 10
4 R es ee ee 1
5 W es FF FF 1@
6 R 85 ee ee 1
Ln1,Col1 100%  Windows (CRLF) UTF-8

Figure 3.2.6 Example of read/write data file (.txt)

3) LOAD button — to open the read/write data file and load the read/write data.

The format of the text file should remain the same as the example above, adhering to the fixed
formatting requirements.

4) Read & Write Data table input — to input sets of read/write data. Each set includes data number,
read or write selection, the register address, higher byte and lower byte of write data, the interval
time, and the readout data if read. The maximum sets of write data is 30.

5) Delete button — to delete the selected row in Read & Write Data table.
6) Send button — to send data of Read & Write Data table to BMIC via MCU.

7) Term Explanation — To explain the meaning of the terms that appear in the Read & Write Data
table and provide guidance.

When data acquisition of PC GUI from BMIC via MCU is paused (Pause/Play button - “»”), clicking the
Send button by the user will resume the data acquisition.
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3.2.3 Functions — Cell Balance

The Cell Balance sub window is used to demonstrate the cell balance function of the BMIC. Users have
the capability to configure Cell Balance ON/OFF settings with timing sequence control and send
commands to the BMIC via MCU. This interaction results in the visual representation of cell performance
in main window.

& cell Balance - X
NUVOTON E—
Cell Balance Setting
1) Ce” Balance 17 16 15 14 13 12 " 10 9 8 7 6 5 4 3 2 1
Select buttonS : |0FF l OFF l OFF | OFF | OFF | OFF | OFF IOFF IOFF IOFF |0FF l OFF l OFF l OFF | OFF | OFF | OFF |
2) Cell Balance ON Time OFF Time ‘ 5) Cell Balance
ON Time setting g e “’I" [ox] Set button
v v
3) Cell Balance 4) Cell Balance
OFF Time setting Reset button

Figure 3.2.7 Sub Window — Cell Balance Function

& Coll Balance 7 X
nuvoTon

Cell Balance Setting

- o X
17 16 15 14 13 12 ® 10 9 8 7 6 5 4 3 2 1 =
|0N |0N |0N |0N |0FF|OFF|OFF|0N |0N |0FF|OFF|ON |0N |0N |0N |OFF|OFF|
RoL
ON Time OFF Time _
2{ 500 |ms {1500 | ms Reset El
[ LOG OUTPUT
CELL VOLTAGE
17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2

F B B B B B B B M M M M B B =

ST

3570vJ 2731V 3 000 J arzev 3 710v Ja712v 37 11v Jla731v g 3eov Jf a 72w 3705 J a T34v | 384av J a Tuov 3645

Figure 3.2.8 Example of visual representation of Cell Balance Function

K]

B -

1) Cell Balance Select buttons — consists of 17 buttons to set ON/OFF for individual channel during
cell balancing. This setting corresponds to the DI_CBSEL register of BMIC.

* “OFF”(grey) means specific channel not selected for cell balancing, to set DI_CBSEL[x] bit to “0”.
(default setting)

* “ON” (green) means specific channel selected for cell balancing, to set DI_CBSEL[x] bit to “1”.
2) Cell Balance ON Time setting — to set the ON time of cell balancing.
3) Cell Balance OFF Time setting — to set the OFF time of cell balancing.
Both default ON/OFF time is 1000ms (minimum: 500ms, maximum: 1500ms, step: 100ms)
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4) Cell Balance Reset button — the reset button is enabled only after cell balance is set. Click the
button to reset the cell balance settings and send data to BMIC via MCU.

5) Cell Balance Set button — to send the cell balance settings to BMIC via MCU.

When data acquisition of PC GUI from BMIC via MCU is paused (Pause/Play button - “»”), clicking the
Reset or Set button by the user will resume the data acquisition.

The sequence to do Cell Balance setting is:
1> Set the channel ON/OFF for cell balance
2> Set the ON/OFF time

3> Click “Set” button to send command

The PC GUI will pop-up error message to the user in case of incorrect actions or other faults. The error
messages and their explanation are illustrated in following table.

Pop-up alert message Explanation

Please turn ON CB at least for
1 cell! If click “Set” button when NO cell selected
for cell balance.

All CB ON not acceptable!

If click “Set” button when All cells selected
for cell balance.

CB not allowed due to: Current

fault

If current fault occurs (OCC / OCD / SCD).

CB not allowed due to:

Voltage fault
If voltage fault occurs (UV / OV).

CB not allowed due to:
Temperature fault If temperature fault occurs (UTC / UTD /
OTC/OTD).

CB not allowed due to:

unexpected fault.
If other unexpected faults occur.

Table 3.2.1 Pop-up error message of Cell Balance Function
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3.2.4 Functions — Diagnostic

The Diagnostic sub window is used to demonstrate the safety diagnostic function of the BMIC. Users have
the capability to do diagnostic check on BMIC which is described in datasheet of KA49701A. The results
of diagnostic check will be displayed after checking for a particular item.

@ Diagnostic = X
NUVOTON I—
fety Diagnostic Ch
. 1) .Name of 4— OPEN CONNECTION DETECTION
Diagnostic Check [VDD15 Anaiog OV Detection (>185) | [Not Detected [ CheckC0 Normal T Check C1 | Normal
VDD15 Digtal OV Detection (>1.565V) Not Detected CheckC2  Normal Check C3 | Normal
VDD15 Digtal UV Detection (<1 435V) Not Detected Check C4  Normal [ Check C5 | Normat
2 It N f VDDS0 Andlog OV Detecton (>5.75V) Not Detected [ Check C6 Normal & Check C7 | Normal 5) Item Name of
.) ems . ame o < VDDS50 Digtal OV Detection (>5 3V) Not Detected CheckCE  Normal Creck C3 [erme—>  Diagnostic Check
Diagnostic Check VDD50 Digtal UV Detection (<4.7) Not Detected Check C10. Normal Check C11| iNcwwel with checkbox
REGEXT Analog UV Detection (<2.65V) Not Detected Check C12 Normal [ Check C13| Normal
REGEXT Digtal OV Detection (>5.3V/36V)('| | Not Detected [ Check C14 Normal [ Check C15| Normal
REGEXT Digtal UV Detection (<4 7V/3VX) | | Not Detected Check C16  Normal Check C17] Normal 6) Check ALL
3) Result of iyt [opa]  ©amas (i omstAr * checkbox
Diagnostic Check OSCILIATORS
display Base et Sucyimnce Cotuotir Chack Normal Chieck High Speed Oscilator (40kHz) OK (39020Hz)
—e Low Speed Oscillator (4.096kHz)  OK (4090Hz)
Low-Speed Curent ADC Check  OK (102.519mV) Chieck Check ALL Check
OPEN / SHORT DETECION OF SRN & SRP VREF2
4) Diagnostic P SRN Open/Short Check Normal (-20.588mV) VREF2 OV Detection (>0.96V) Not Detected
Check button SRR Normal (20.583mv) | ook VREF2 UV Detection (<0.48V) Not Detected Chwck

Figure 3.2.9 Sub Window — Diagnostic Function

1) Name of Diagnostic Check — to specify the name of Safety Diagnostic Check. There are a total of
7 types of Safety Diagnostic Check included in Diagnostic sub window.

2) Item Name of Diagnostic Check — to specify the item name of Safety Diagnostic Check.

3) Result of Diagnostic Check display — to display result of Diagnostic Check for each item. The
result is displayed using colored text.

* Green — means OK, no abnormality detected
* Red — means NG, abnormal detected

4) Diagnostic Check button — to send the command to MCU for specific diagnostic checking. Only
one type of Diagnostic Check is allowed at one time.

5) Item Name of Diagnostic Check with checkbox — to specify the item name of Safety Diagnostic
Check and to select the item for checking.

6) Check ALL checkbox — to select all items above the checkbox for specific type of Safety
Diagnostic Check for checking.

Each type of Safety Diagnostic Check includes one or more checking items. The details of Diagnostic
Check are illustrated in following table.

15t Jul 2025 Page 27 of 36 Ver. 2.10



NnuUvoToN KA49701A PC GUI Software User Manual

i —_—_—_—_—_—_—_—_—_5

Result Display
Diagnose Items
OK (Green) NG (Red)

VDD15 & VDD50 & REGEXT

VDD15 Analog OV Detection (>1.85V)

VDD15 Digital OV Detection (>1.565V)

VDD15 Digital UV Detection (<1.435V)

VDD50 Analog OV Detection (>5.75V)

VDD50 Digital OV Detection (>5.3V) Not Detected Detected

VDD50 Digital UV Detection (<4.7V)

REGEXT Analog UV Detection (<2.65V)(*)

REGEXT Digital OV Detection (>5.3V/3.6V)(*)

REGEXT Digital UV Detection (<4.7V/3V)(*)
MEASUREMENT SEQUENCE

Measurement Sequence Counter Check Normal Abnormal
CURRENT

OK + CVIL_AD reading NG + CVIL_AD reading
Low-speed Current ADC Check <Within range of 100mV <Out of range of 100mV
(+/-10mV)> (+/-10mV)>

OPEN/SHORT DETECTION OF SRN & SRP

Open + CVIL_AD reading

SRN Open/Short Check <Within range of CVIL_AD

Normal + CVIL_AD

i (+/-10mV) >
reading .
<Within range of CVIL_AD : .
(+/-2mV)> Short + CVIL_AD reading

SRP Open/Short Check <Within range of CVIL_AD

(+/-2mV)>
OPEN CONNECTION DETECTION
Check CO~C17 Normal Opened
OSCILLATORS

High Speed Oscillator (40kHz) OK + Frequency NG + Frequency
<Within range of Frequency = <Out of range of Frequency
Low Speed Oscillator (4.096kHz) (+/- 5%)> (+/- 5%)>
VREF2

VREF2 OV Detection (>0.96V)

VREF2 UV Detection (<0.48V)
Note (*) : The detection voltage changes depending on the REGEXT_VSEL (Address 0x02[9]) value.

Not Detected Detected

Table 3.2.2 The details of Diagnostic Check

15t Jul 2025 Page 28 of 36 Ver. 2.10



NnuUvoToN KA49701A PC GUI Software User Manual

—

3.2.5 Functions — Protection

The Protection sub window is used to demonstrate the protection function of our reference BMS solution.
MCU firmware sets multiple parameters in three aspects (voltage/current/temperature) to enhance the
protection of BMS. For example, when configuring voltage protection, a range of threshold values is
defined for system protection. This progression begins with the lowest shutdown voltage threshold (SVT),
proceeds to the Hard Under Voltage threshold (HUV), and culminates at the highest Permanent Fail Over
Voltage (PFOV). Users can read and write protection value settings from and to the MCU as per their
requirement. Additionally, users can save and load these settings for future use.

1) File Path 2)SAVE  3)LOAD
display button button
t T_‘ 4 4) Read
o —
Protection Settings |‘ || save || oo | E
[Voltage |Current
= 5) Write
Voltage[V] ltem | Protection Parameter Max Min | Step | Default betting button
PrOV PFOV | Permanent Fail Over Voltage Threshold | 4.500v | 4.300V | 50mV | 4.500v B 45008
HOV HOV | Hard Over Voltage Threshold 4250V | 4.050v | 50mV | 4.200v & 42008
6) Voltage Fov
X FCV | Full Charge Voltage 4000v | 3200v | 50mv | 3.800V __m v
Protection <— . 8)Value
DSV | Discharge Starting Voltage 3100v | 2600v | 50mv | 3.100v m v > .
page ” setting
v HUV | Hard Under Voltage Threshold 1800v | 1.200v | 50mv | 1.800v m v
:::/ SVT | ShutDown Voltage Threshold 1.000v | 0.800V |100mV | 1.000v B 1.000f
Voltage protect threshold SVDel | Soft Voltage Detection Delay Time 1000ms | 200ms |100ms | 500ms B soofs
— I 7) Enable
checkbox

Figure 3.2.10 Sub Window — Protection Function Voltage Protection page

1) File Path display — to display the path/file name of the setting file.

2) SAVE button — to set the location to store the setting file and save the current setting into setting
file. The default location is in “SettingsFile” folder within PC GUI software and the default name is
“pro-<yyMMDD-HHmm>.csv”.

3) LOAD button — to open the setting file and load the settings.
4) READ button — to read the settings from MCU.
5) Write button — to write the settings to MCU.

Setting file refers to the .csv file to store all protection settings which includes
voltage/current/temperature setting value and enable status.

When data acquisition of PC GUI from BMIC via MCU is paused (Pause/Play button - “»”), clicking the
Write button by the user will resume the data acquisition.

6) Voltage Protection page — contains voltage-related protection parameters and their detailed
explanations for quick reference.

7) Enable checkbox — to enable/disable the specific parameter in MCU FW.

8) Value setting — to set the value for specific item.
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@ Protection _ x
NUVOTON Iim—
Protection Settings SAVE  LOAD

Votiage [Current] Temperature

Current(A] lem | Protection Parameter Max | Min | Step | Default Setting
HOCC | Hard Over Current Charge Threshold 200 | sA | sa 104 2 o
. ! ! -
5 . " -
C oce 2 HOCD | Hard Over Current Discharge Threshold | 40A | 104 | 104 204 = 2op)
9 urrent ] Hard Short Circuit Detection at =
) HSCD | pyochargeThreshold 1004 204 | 204 | 40A & ol
Protection page .
5 | | | |
¥ Current Threshold to switch between S
HOC 3 OTUTITH| o o o and Discharging 3500mA | OmA | 175mA | 1400mA e 140080
HSCD'
Current protect threshold
Current Sensing Resistor R EEEE

Shunt Resistor fxed 1mOhm. If system going to use dfferent value of shunt resistar, both MCU FW and GUI SW need 1o change.

Figure 3.2.11 Sub Window — Protection Function Current Protection page

@
| NUVOTON M—
Protection Settings
L etl] B0 Read  Write
| Voltage current[[ |
Temperature[degree.C] tem | Protection Parameter Max | Min | Step Default Setting
HOTD1 | Hard Over Temperature Discharge Threshold for (Grp1)| 90°C | 60°C | 1°C | 80c : c
t [}
:g:’c’:' :g;?; HOTD2| Hard Over Temperature Discharge Threshold (Grp2) | 90°C | 60°C | 1°C | 80°C a c
10) Temperature P P e | =
] HOTC1 | Hard Over Temperature Charge Threshoid (Grp1) s0°c | s0c [ 1¢ | soc s C
Protection page T ' ' O
HOTC2 | Hard Over Temperature Charge Threshold (Grp2) 90°'c [60C | 1 | s0C : c
HUTC1 | Hard Under Temperature Charge Threshold for (Grp1) | 0°C |-20°¢ | 1'¢ | -10°C : c
HUTC1, HUTC2 Il O
HUTD1. HUTD2 HUTC2 | Hard Under Temperature Charge Threshold (Grp2) | 0°C |-20'C | 1'¢ | -10°C + c
HUTD1 | Hard Under Temperature Discharge Threshold (Grp1) | 0°C |-20'¢ | 1'¢ | -10°C 3 c
Temperature protact threshold || HUTD2| Hard Under Temperature Discharge Thieshold Grp2) | 0°C |-20°C| e |0 | |2 c

TMON! grouping depends on Register OP_MODE{sdr 0x11) b14 - TMONISEL seting
0: Group TMONI 14, Group2 TMONI 5
1: Geoup! TMONI 13, Group2 TMONI 475

Figure 3.2.12 Sub Window — Protection Function Temperature Protection page

9) Current Protection page — contains current-related protection parameters and their detailed
explanations for quick reference.

10) Temperature Protection page — contains temperature-related protection parameters and their
detailed explanations for quick reference.

The explanation includes image, item name, the Max/Min/Step value, the default value and the unit.
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3.2.6 Graphs
The sub window for Graphs can be accessed from main window through the following buttons.
@ BMS GUI Software =) X
nuvoTon
KA49701A BATTERY MONITOR w sv ov cB 'COMMUNICATION STATUS LOG FILE CONTROL
CAR V200 - MAX- AFE COMM MCU COMM
—— " E i oi _- \'0:1:= e =0 FILE | OPEN LOG OUTPUT

MODE ~ [ e voLTace
O DemoMode  ® Evaluation Mode

OPERATION MODE

3 S8 SLP Shu
Mode = Mode Mode  Down

LOW SIDE CHG/DIS FET

MEASUREMENT

CHG || DIS | CHGOFF boost
FET FET O P02 TMONI5S  TMONK4  TMONI3  TMONI2  TMONI1 GPI02 GPIO1 o7 oL VDD50 VDD15  REGEXT  VREF2

AFE STATUS

FUNCTIONS GRAPH
Register RW Cell Voltage

Continuous RAW. Temperature

Graph < =

Status/Flag
021 024 025
STATY stats | omSTAT
= == == = = = [
STATS
o
- : i our ()
§ 76 6 011 12103 14 15 16 17 18 19 20 21 2229 24 25 26 27 28 20 30 31 32 39 34 35 38 UVLSTAT! | UM_STAT2

VOLTAGEM

Communication OK!

Figure 3.2.13 Graph buttons

Next, users can find explanations for each of the sub-windows.

CELL VOLTAGE graph — to display the graph of Cells Voltage timely.

6) Zoom by Mouse-wheel button €———
5) View Zoom in by Y button €———

4) View Zoom in by X button <——

3) View Region button <€———

2) View All button <€—

1) CLR @ ceLLvoITAGE - ><_‘ ’_> 8) All Sample
CHART Data checkbox
_cmcm\rw Al Sample D
button CELL VOLTAGE ][] I-D:' —
= _“_> 9) Freezing
::— — Screen checkbox
| [ cenz Cell13]
- Cell3 Cell4)
£ am- Celld Cell15
7) Graph g cae G|y 10) Channel
display 2 checkbox
IS N S S Y —» 11) Select All button
101 103 105 107 109 m 13
Time Interval (S00msec) —> 12) Unselect All button

Figure 3.2.14 Sub Window — Cell Voltage Graph

1) CLR CHART button — to clear the current chart.
2) View All button — to view all data (Y axis).

3) View Region button — to view by region.

4) View Zoom by X button — to view zoom by X axis.
5) View Zoom by Y button — to view zoom by Y axis.

6) View Zoom by Mouse-wheel button — to zoom in/out by mouse wheel

15t Jul 2025 Page 31 of 36 Ver. 2.10



NnuUvoToN KA49701A PC GUI Software User Manual

i —_—_—_—_—_—_—_—_—_5

7) Graph display — to display the chart timely.

8) All Sample Data checkbox — to select whether the chart displays the most recent 30x sample data
points or shows all sample data along the X-axis.

9) Freezing Screen checkbox — to select whether the chart displays real-time updates or remains
static at a specific moment.

10) Channel checkbox — to select the displayed channels individually (17 channels).
11) Select All button — to select all channels.

12) Unselect All button — to clear all selection of channels.

Note

The chart depicts data plotted over time, where each data point corresponds to the main window data updating
interval of every 0.5s. The layout of all Graphs sub window are the same.

TEMPERATURE graph — to display the graph of temperature (TMONI1~5) timely.

& TEMPERATURE - X

[J Al Sample Data

TEMPERATURE oooan Ryt

CLRCHART

£ ™womin
4] ™eoniz
TMONIZ
TMONI4
7] ™onis

TEMPERATURE('C)

N N N S A Select Al
€7 6B 65 70 T1 72 72 74 75 76 77 78 79 B0 B1 B2 83 54 B85 86 87 88 89 90 51 52 83 54 95 86 97
Teme Interval (S00msec) Unselect All

Figure 3.2.15 Sub Window — Temperature Graph

Note

There are a total of Five channels (TMONI1~5) for BMIC temperature measurement. However, it's important to
note that the number of temperature sensor (thermistor) used may vary depending on customization. In default
configuration, our AFE board is equipped with 5 pcs of thermistors (NCU18XH103F60RB) for channel
TMONI1~5. The temperature measurement within the PC GUI software is dependent on the characteristics of
this standard thermistor component on our AFE board.

VDD graph — to display the graph of VDD50, VREGEXT, VDD15, & VREF2 voltage timely.

& vDD VOLTAGE - X

[J Al Sample Data

VDD VOLTAGE oooan Ryt

CLRCHART

75-
68-

80~ B

VD50
— [ ReGEXT
VDD15
] VREF2
as-

30-

VOLTAGE)

23-
1.5-

o8-
Select Al

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 65 70 71 7273 M VS V6 77 78 79 80 81
Teme Interval (S00msec) Unselect All

Figure 3.2.16 Sub Window — VDD Voltage Graph
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CURRENT graph- to display the graph of ADC current timely.

& CURRENT

] All Sample Data

CLRCHART
CURRENT [ ]2 [x[¥ [W B O Freeorg Sooen

CVIL Current

CURRENT (&)

Select Al
Unselect Al

B T T T T T T T T T T R
23 4 567 89 1011213151617 1B1BA0N23H5678820N0R
Time Interval (500msec)

Figure 3.2.17 Sub Window — Current Graph

CV17S graph — to display the graph of CV17S voltage timely.

& CV17S VOLTAGE — X

[ All Sample Data

CLR CHART
CV17S VOLTAGE [+ |2 [x [ [l 5 freonng scren
[ cvirs

)
=
E
=
g

a0, . . . . . . . . . . . . . . . Select Al

183 165 167 189 171 173 175 177 179 181 183 185 187 189 191 1%

Unselect All

Time Interval (S00msec)

Figure 3.2.18 Sub Window — CV17S Voltage Graph

GPIO graph - to display the graph of GPIO1 & GPIO2 voltage timely.

& GPIO VOLTAGE - X

[] Al Sample Data

GPIO VOLTAGE SEEN gapees

GPIO1
GPIO?

s
g
2
5
=

Select Al

Time Interval (500msec) Unselect All

Figure 3.2.19 Sub Window — GPIO Voltage Graph
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4. LED DEFINITION FOR OPERATION MODE AND ERROR FACTOR

The MCU board features four LEDs, namely LED1 (Red), LED2 (Amber), LED3 (Blue), and LED4 (Green),
which are used to indicate the LED Mode status. The LED Mode status is categorized into error, normal,
operating mode, and diagnostic. Various combinations of LED illumination correspond to distinct
scenarios. The following table provides a detailed explanation of the LED status.

X: OFF; O: ON; B: Blinking (1HZz), B*: Blinking depend on CB ON/OFF set timing
LED STATUS
LED MODE 4 3 ] ITEM EXPLANATION
X X X O Register write error SDO is Low
= e X X O X Registerread error SDO is Low or CRC error
O O O O WakeUperor Stgr?u's ;‘t‘t’;'r::)f;ter 10times of
B X X X CHG = OFF / DIS = OFF
B X X O Nomal operation CHG = ON/ DIS = OFF
B X O X CHG = OFF / DIS = ON
Normal B X O O CHG =ON/DIS =ON
B B* X X CHG = OFF / DIS = OFF
% B B X O Cell Balancing CHG = ON/ DIS = OFF
=3 B B O X CHG = OFF / DIS = ON
@ B B O O CHG = ON/DIS = ON
X B X X CHG = OFF / DIS = OFF
X B X © Low Power operation CHG = ON/DIS = OFF
. X B O X CHG = OFF / DIS = ON
R 0 NN NoN G CHG = ON/DIS = ON
X X B B  Standby operation CHG =NA/DIS = NA
X X B"™ B" Sleep operation CHG = NA/DIS = NA
X X X X Shutdown operation CHG = NA/ DIS = NA
Diagnostic X B B B Safety Diagnostic operation CHG =NA/DIS =NA

1*) If the MCU board is powered by an external supply, the LED blinks; otherwise, it remains OFF
Table 4.1 Detailed explanation of the LED status

LED3 LED4
(Blue LED) (Green LED Flashing)
LED1 SPI communication with BMS working
(Red LED) Normal Operation
LED1 ~ LED4
(Al LED On)

* SP| communication error
» Wake up error

Figure 4.1 LED allocations and indications
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REVISION HISTORY

Ver. Date Revised Contents

V1.00 8" Feb 2024 1. Initially issued.

1. Changed IC part name from “KA49701A(ES)” to “KA49701A”.
2. Changed figure of new AFE board.
3. Changed the contents of Chapter 3.1 Main Window due to updated layout of Main
Window.
- Added new Function: Continuous R/W
- Added new Graph: CV17S & GPIO
- Added new Measurement items : GPIO1, GPIO2, CV17S
- Added new Cell Voltage Graph
- Added new Status/Flag register display: 0x21, 0x24, 0x51, 0x52
V2.00 18" Oct 2024 - Expanded the range of data log:
o previous log only converted data (e.g 3.703V),
o now log both converted data(e.g 3.703V) and unconverted data
(e.g Ox2f6e).
- Added "Error Flag Buttons" in Status/Flag sub window.
4. Added Chapter 3.2.2 Continuous R/W.
5. Expanded the range of Diagnostic Check:
- Added "Open Connection Detection*
- Added "Open/Short Detection of SRN&SRP*
6. Added "OTUT ITH" for Current protection

V2.10 15™ Jul 2025 1. Content page: "2.2.5 Power Up the Boards" — "2.3.5 Power Up the Boards"
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake
or safety systems designed for vehicular use, traffic signal instruments, all types of safety devices,
and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and
liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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