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| Introduction

In recent years, with the Li-battery technology mature and cost reduction, cordless power tools with lithium battery and DC motor are

convenient to use. Cordless power tools have gradually replaced traditional AC plug-in corded power tools and become MCU
mainstream solutions.

BLDC power tools are mainly divided into power tools and garden tools, which are briefly introduced below.

Garden Tool

3S/5S Li-battery is the mainstream 10S/14S Li-battery is the mainstream
The general power tool includes electric drills, impact wrenches, The general garden tool includes lawn mowers,
angle grinders, electric saws, sanders, etc. leaf blowers, electric scissors, etc.

e Usedin building decoration, home decoration, landscaping, forestry, e Rich application scenarios, such as family courtyards, city parks,
animal husbandry, railway construction, factory processing, etc. city greening, various courts, etc.

* Household power tools (such as electric drills), cost reduction e Household power tools (such as electric drills), cost reduction
requirement, there is a new product with 1S Li-battery. requirement, there is a new product with 1S Li-battery.

Electric drills Impact wrenches Angle grinders Lawn mowers
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| BLDC Power Tool Products - HOLTEK Solution Reference

Motor control and charger are the core components of BLDC power tool products. Holtek provides the corresponding MCU series for
customers to choose. In addition, Holtek also provides application solutions and application notes for users' reference, which is
convenient for users to quickly introduce development and mass production.

The Holtek BLDC power tool solutions are summarised in the following table, refer to the Demo Solution section for more solution details.

Category Part No. Characteristic
DC Brushed ([ NERG—G aTsRsese o A pricesensitive
Motor BP45F3640 4KW, Safety requirements

8KW, MCU+External Gate-driver

bl A Support different string Li-battery voltages
H T S B LD C |
Motor BD66EM6550G 8KW, MCU integrated Gate-drive
Square-wave Hall sensorless control and
Motor Control BD66FM6752G* Price-sensitive

Board

60MHz 32KB HT32F65232
MCU+ External Gate-driver

60MHz 64KB HT32F65240 Square-wave Hall sensorless /
80MHz 64KB HT32F66246 FOC Hall sensorless control
Motor ...............................................................................................................................................................................................................................................

HT32F65532G/HT32F65540G/HT32F66546G* MCU integrated Gate-drive, fully integrated
TN | T30F65732G*HT32F65740G (HT32F66746G* oo small PCBArequirements

HT32 BLDC

ch Up to two voltages, current control,
€ap HT45F5Q-1 low price requirement

Standard HT45F5Q-2A/HT45R5Q-2 Multiple voltages, current control and

controlled accurately

Li-battery

A group of programs can be used for different

uoI}N)0S 12NpoId |00l Jamod

Advanced HT45F5Q-3/HT45R5Q-3 X ;
products or different number of batteries
Charger
With HT45F5Q-5/HT45F5QC-5 Rich resources, CAN bus communication
. . interfaces, Communicate with BMS, Identify
Communication HT45F5Q-6/HT45F5QC-6 battery characteristics.

*: Not released



Q BLDC Power Tool - Application Block Diagram
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Q BLDC Power Tool - Product Description about Core Components
BLDC power tool products are mainly composed of three core components: BLDC motor/control board, Li-battery and charger.

BLDC Motor/Control

Board

Li-Battery

Charger

Motors are mainly divided into two categories: DC brush motor (low price requirement) and BLDC motor (large torque and long service life).
MCU selection is different for different motors. A motor control board is also used to implement motor speed and torque controlling, in
addition to implement motor protection functions, including locked-rotor, over-current, short-circuit, over-temperature and over-voltage.

A Li-Battery protection board is required to ensure the safety of battery use. There are two methods to measure the battery level, the resistive
voltage division method is suitable for low cost requirements and the OPA voltage division method meets the high accuracy requirements.
A battery protection board is also used to implement battery charging/discharging in addition to battery charging/discharging protection
functions, including over charging protection, over discharging protection, output over-current protection, short-circuit protection,
disconnection protection and charging over-current protection.

There are two types of power tool chargers. The cheap charger is charged by constant voltage and the dedicated charger is charged in three
stages by trickle/constant current/constant voltage. A charger control board is required to control and output accurate charging voltage
and charging current to meet the Li-battery charging curve and extend the service life.



BLDC Motor Control - HT32 Workshop

Q Workshop Features

BLDC Motor

HT32 Motor Workshop ‘

HT32 motor workshop (EVB+High/Medium/Low power
supply board), which supports FOC Hall sensor
detection / FOC Hall sensorless detection. It has a
variety of features to assist users with a more rapid
product development and evaluation process.

The workshop can adjust various parameters in real
time. After confirming that the motor control
parameters are optimised, a software project will be
generated and provided to users for secondary
development. The workshop has an internal virtual
oscilloscope, which can monitor the motor rotation
data and waveform in real time. The AP can assist
users in remote monitoring and adjustment.

Parameter Adjustment Real-time Control

- HT32F Series BLDC Motor Workshop - C\Users\steven ho\Documents\Motor_ProjectiTEST\TEST pjmew
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Q Official Website Link
¢? HT32 BLDC Motor Workshop

Workshop Kit Online Shop »»»

I BLDC EVB with HT32F65232 E I FOC EVB with HT32F65240 -@
1-shunt FOC | 32KB Flash | 4KB SRAM | On-board e-Link32 Lite function 2-shunt FOC | 64KB Flash | 8KB SRAM | On-board e-Link32 Lite function

I Low Voltage Power Board (LVPB) ¥ I Medium Voltage Power Board (MVPB) & I High Voltage Power Board (HVPB) ¥
Input voltage: DC 9V to 26V Input voltage: DC 17V to 60V Input voltage: AC 90V to 264V
Maximum DC bus current: 2.5A Maximum DC bus current: 20A Maximum DC bus current: 2.5A



https://www.holtek.com/page/tool-detail/dev_plat/ecm/HT32_BLDC_Motor_Workshop
https://www.bestmodulescorp.com/bldc-evb.html
https://www.bestmodulescorp.com/foc-evb.html
https://www.bestmodulescorp.com/esk32-a5a20.html
https://www.bestmodulescorp.com/esk32-a5a21.html
https://www.bestmodulescorp.com/esk32-a5a22.html

Q Demo Solutions

There are several 32-bit MCU Demo solutions as examples, which are 5S li-battery, 10S li-battery and 3S/4S li-battery applications.

Solution 1 5S li-battery BLDC Impact Wrench

Solution Description

Holtek is delighted to announce the release of its MCU, the HT32F65532G, which is suitable
for use in 5S li-battery BLDC impact wrench applications. The device integrate a 12V/5V
LDO and a 48V withstand voltage gate-driver to reduce the external drive circuit. The device
has an operating frequency of up to 60MHz. The square-wave Hall sensorless control is
using the A/D converter commutation method, the control accuracy can be effectively
improved, it is better for applications with large loads. The combination of the
square-wave Hall sensorless A/D converter control/comparator method will support higher
rotational speeds and higher efficiency, which is suitable for high-quality applications.

Feature Description

Power specification: 5S li-battery@Max. 15.4A V?
Motor control: Square-wave Hall sensorless control, VSP speed control, Forward/backward |
rotation switching V@ PN EJS a2 :Els
Protection mechanism: Low-voltage, over-voltage, over-current, over-temperature, = @D Mos Array BLOC Motor
locked-rotor, etc. h%

Thermistor

HT32F65532G
“' r— BEMF Detect

Reference Circuit

Tact Switch

— — N\

It needs to be applied by the company's business

Speed '
Controller Indicators



10S Li-battery BLDC Leaf Blowers

Solution Description

Holtek is delighted to announce the release of its MCU, the HT32F65740G, which is
suitable for 10S Li-battery BLDC Leaf Blowers application. The solution uses a
brushless motor with an axial fan that rotates at up to 20,000 revolutions per
minute. Compared with engine leaf blowers, it has the advantages of zero waste
smoke, weight light and easy maintenance.

Feature Description

Power specification: 10S Li-battery@Max. 22.2A Vosr

Motor control: FOC Hall sensorless control, VSP speed control ? |
Protection mechanism: Low-voltage, over-voltage, over-current, over-temperature, locked-rotor, etc. g “ad
Operating mode: Turbocharged mode = (3

@D
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Solution 3 BLDC Li-battery Electric Scissor

Solution Description

The 3S/4S BLDC li-battery electric scissor solution is developed using the HT32 BLDC
motor development platform kit (FOC_EVB+MVPB), the EVB has an integrated MCU, the
HT32F65240. By generating software projects through the parameter platform and
transplanting them to the actual board, customers can quickly enter the product software
secondary development and avoid starting research and development from the basic
schematic drawing/PCBA hardware production stage. Therefore, it can shorten the
product development time and reduce the difficulty of project debugging.

Feature Description

Motor control: FOC Hall sensorless, Forward/backward rotation switching, trigger control
Communication interface: Serial interface communication (receiving only)

Protection mechanism: Low-voltage, over-voltage, over-current, over-temperature, locked-rotor, etc.
Competitive advantage: HT32 BLDC motor development platform kit is provided to shorten the

product development time

Reference Circuit

It needs to be applied by the company's business

Application Block Diagram
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Q BLDC MCU - HT32 MCU Selection Guide

Please refer to the official website for the latest selection information.

*2
Part No. :’I'r:: VDD | Flash | SRAM | PDMA | ADC cMP /2':;‘)\ Timer o‘:"’,"";m fvcl"‘n‘:g RTC | Interface |Others| 1/0 |Package
BFTMx2
2Mspsx1 SCTMx4 20 | 24SSOP
HT32F65232 P 2 1/0 | GPTMx1 = 28 | 32QFN
. . 32KB | 4KB ilHeliE=12 MCTMx1 USARTx1 44 | 48LQFP
Cortex -MO0+ 32-Bit 60MHz 25'55\/\; 6CH LSTMx1 12 3 UARTx1 %T\(/:
HT32F65230 ’ BFTMx2 SPIx1, 2Cx1
BLDC Motor MCU gsa | g 2 | S v 40 | 48LQFP
HT32F65240 64KB 8KB 12-bit=8 '\Gﬂgmxl
X

Note: 1. BFTM: Basic Function Timer, SCTM: Single-Channel Timer, GPTM: General-Purpose Timer, MCTM: Motor Control Timer, LSTM: Low Speed Timer.
2. Cap.: Input Capture.
3. Cpm. PWM: Complementary PWM for 3-phase motor control or inverter application.

Max. OPA . .| Cap.? | Cpm.
Part No. Freq. VDD Flash | SRAM | PDMA ADC CMP / PGA Timer or PW PWM™ RTC Interface | Others 1/0 Package
USARTx1
H HT32F66242 UARTx1
Cortex®-MO0+ 32-Bit P oA N
2.5V~ 2.5Mspsx1 CRC
80MHz 64KB 8KB 6CH ye 2 0/4 | GPTMx1 12 3 — CAN Bus x1 28 32QFN
BLDC Motor MCU Y (i MCTMx1 Usart<a | PV | 4a | asLaFP
HT32F66246 LSTMx1 UARTx1
(CORDIC + PID Engine) SPIx1, [FCx1

Note: 1. BFTM: Basic Function Timer, SCTM: Single-Channel Timer, GPTM: General-Purpose Timer, MCTM: Motor Control Timer, LSTM: Low Speed Timer.
2. Cap.: Input Capture.
3. Cpm. PWM: Complementary PWM for 3-phase motor control or inverter application.

Max. OPA Y Cap.” | Cpm.
Part No. Freq. VCC | LDO | Flash | SRAM | PDMA ADC CMP / PGA Timer or PWM | PWM™ RTC | Interface | Others | 1/0 | Package
. BFTMx2 12 32QFN
Cortex®-MO0O+ 32-Bit HT32F65532G 32KB | 4KB fg";ﬁi’;; 2 | 1/0 | scTvxa USARTx1 28 | 48LQFP-EP
BLDC Motor MCU soMHz | S¥° | sv 6CH GPTMx1 12 3 — | uarTx1 | RG34 |e4LQFP-EP
otor 1Mspsx2 MCTMx1 SPIx1, [2Cx1 26 | 48LQFP-EP
HT32F65540G 64KB | 8KB R 3 | 2/0 | LsTMx1 2 learcrren

. .

Wlth 48V N/N Gate-Drlver Note: 1. LDO: Support external signal wakeup to realize zero standby power function

2. BFTM: Basic Function Timer, SCTM: Single-Channel Timer, GPTM: General-Purpose Timer, MCTM: Motor Control Timer, LSTM: Low Speed Timer.
3. Cap.: Input Capture.

4. Cpm. PWM: Complementary PWM for 3-phase motor control or inverter application.

*3
Part No. :.':_::' VCC | LDO | Flash | SRAM | PDMA ADC CMP I?’Z‘:\ Timer? o?al";lM va';m.'. RTC | Interface | Others | 1/0 | Package
. USARTx1 12 | 32aFN
Cortex®-MO0+ 32-Bit HT32F66542G BETMx2 UARTx1 28 | 48LQFP-EP
6V 2.5M 1 SCTMx4 SPIx1, [XCx1 GRC 36 |64LQFP-EP
~ .5Mspsx
BLDC Motor MCU BOMHz | goy | SV | B4KB | BB | 6CH | “qapitery | 2 | 074 ) BRI 12 | = CANBusxi | DIV | 12 | goqrN
x
HT32F66546G LSTMxA 28 |48LQFP-EP
. . UARTx1
with 48V N/N Gate-Driver o 36 |G4LQFP-EP

(CORDIC + PID Engine) Note: 1. LDO: Support external signal wakeup to realize zero standby power function

2. BFTM: Basic Function Timer, SCTM: Single-Channel Timer, GPTM: General-Purpose Timer, MCTM: Motor Control Timer, LSTM: Low Speed Timer.
3. Cap.: Input Capture.
4. Cpm. PWM: Complementary PWM for 3-phase motor control or inverter application.



https://www.holtek.com/products/100406/100960/100965#100965
https://www.holtek.com/products/100406/100960/100966#100966
https://www.holtek.com/products/100406/100961/100971#100971
https://www.holtek.com/products/100406/100961/100972#100972

Q BLDC MCU - HT32 MCU Selection Guide

Please refer to the official website for the latest selection information.

Max.

OPA

Cap.”

Cpm.

- ;2
Part No. Freq. VCC | LDO | Flash | SRAM | PDMA ADC CMP / PGA Timer or PWM | PWM™ RTC | Interface | Others | I/0 | Package
22 46QFN
° 2Mspsx1 BFTMx2
Cortex®_Mo+ 32-Bit HT32F65732G v 32KB | 4KB 12_b§x12 2 | 1/0 | scTMx4 USARTx1 | . | 20 |4BLOFP-EP
60MHz | oo | BV 6CH GPTMx1 12 3 — UARTx1 oy |88 | CHeiAREP
MCTMx1 SPIx1, [)Cx1 Y
BLDC Motor MCU HT32F65740G 64KB | 8KB 11'2.35::32 3 [ 2/0 | LsTMmx1 gj gitgg;g
. .
Wlth 1 10v N/N Gate-Drlver Note: 1. LDO: Support external signal wakeup to realize zero standby power function
2. BFTM: Basic Function Timer, SCTM: Single-Channel Timer, GPTM: General-Purpose Timer, MCTM: Motor Control Timer, LSTM: Low Speed Timer.
3. Cap.: Input Capture.
4. Cpm. PWM: Complementary PWM for 3-phase motor control or inverter application.
*3
Part No. :,"::: VCC | LDO | Flash | SRAM | PDMA ADC cmMP I?,Z‘; Timer? of"",';’,;m :v'm‘-‘. RTC | Interface | Others | I/0 | Package
USARTx1 23 46QFN
.
Cortex®-MO0+ 32-Bit HT32F66742G BFTMx2 UARTx1 26 | 48LQFP-EP
ove IMispsx2 SCTMx4 SPIx1, FCx1 | | 36 |64LOFP-EP
80MH. 5V | 64KB 8KB 6CH ’ g 0/4 GPTMx1 12 3 —
BLDC Motor MCU 1 20v 12-bitx12 T oot DIV | 23 | asaFN
HT32F66746G STMx 26 |48LQFP-EP
. LSTMx1 UARTx1
110V N/N Gate-Driver Pl ot 36 |64LQFP-EP

(CORDIC + PID Engine)

Note: 1. LDO: Support external signal wakeup to realize zero standby power function
2. BFTM: Basic Function Timer, SCTM: Single-Channel Timer, GPTM: General-Purpose Timer, MCTM: Motor Control Timer, LSTM: Low Speed Timer.
3. Cap.: Input Capture.
4. Cpm. PWM: Complementary PWM for 3-phase motor control or inverter application.
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https://www.holtek.com/products/100406/100961/100973#100973
https://www.holtek.com/products/100406/100961/100974#100974

Motor Parameter Adjustment

| BLDC Motor Control - HT8 Workshop

Q Workshop Features

HT8 motor workshop (MCU Board + High/Medium/Low power board),
which has excellent scalability and supports MCUs, the
HT66FM5242/BD66FM5252/HT66FM5440/BD66FM5245/BD66FM5246*.
The workshop supports the square-wave Hall, square-wave Hall
sensorless and sine wave with Hall algorithms.

HT8 motor workshop can be operated via a graphical interface for
parameter adjustment, including motor drive, user interface, analog
detection, Hall interface, Bus voltage detection and over-current
protection parameters adjustment, etc. The projects generated by the
workshop can be used for secondary development, reducing the
difficulty of product development and shortening the product
development time.

IDE-3000

] ﬁ —uss = [ s | HT-IDE
ED 4 .’_ l I cp
Workshop Generate/Open | Motor parameter ~ Download and \ IDE-3000

e-WriterPro

a project adjustment programming

4

The motor drive is not as expected

Secondary

Project generated
development by the workshop [** @
HT-IDE I
=

IDE-3000 Proj
(Including user.h file)

Motor operation
test OK

Projects can be compiled
directly by the workshop

él% BD66FM Series BLDC Motor Workshop (-C:\Users\steven.ho\Documents\BLDC_Project) - 0

File Configuration Project Help

& 2 © @ ™
Motor Drive  User Interface ~ Analog Detect  Hall Interface  BusVoltage  Over-Current Motor
protection Specification
Forward/Backward

@The parameters in the blue box can enter the
setting page by clicking

- -5V v
Slngle step Control
Enable First Step | Ensble v
i me [ 6 dms | cw =
‘\Tj Vsp
Increa: duty [ 0 ‘d G User Interface
Enable Second Step | Ensble v |
. = Analog Detect
Single step time | 6 H_ ms (Protection System)
Increase PWM duty | 0 5]
Enable Third Step | Disable v | e
Single step time \48 ms
Increase PWM duty [ H

Secondary Development

Updating the
human-computer  Compilation
interaction program

1
> L

[++]
—~=

- na®
~usg-» M ' '— ICP —p
H: Program

e-WriterPro

i s fllfeeces
The whole machine test
Motor parameter is not ideal

adjustment

Human-computer interaction program is not ideal

Rotation test

Generate the final
programming file

12



Q Official Website Link
Workshop Kit Online Shop

v

44

I Low Voltage Power Board -@
(LVPD with integrated MCU)
Input voltage: DC 9V to 26V
Maximum DC bus current: 2.5A

I Medium Voltage Power Board -‘@
(MVPD with integrated MCU)
Input voltage: DC 15V to 60V
Maximum DC bus current: 20A

I High Voltage Power Board -E
(HVPD with integrated MCU)
Input voltage: AC 85V to 265V
Maximum DC bus current: 2.5A

13


https://www.bestmodulescorp.com/esk-bldc-100.html
https://www.bestmodulescorp.com/esk-bldc-200.html
https://www.bestmodulescorp.com/esk-bldc-300.html

Q Demo Solutions

There are several 8-bit MCU Demo solutions as examples, which are 5S li-battery and 10S li-battery applications.

Solution 1 5S li-battery BLDC Impact Wrench

Solution Description

Holtek is delighted to announce the release of its MCU, the BD66FM6550G, which is
suitable for use in 5S li-battery BLDC impact wrench applications. The square-wave Hall
sensorless control is using the comparator method. In addition, the device contains a back
EMF noise suppression filter circuit which can be used for square-wave Hall sensorless
start-up and provide improved low speed stability for applications. This solution is suitable
for low cost applications. Compared with impact wrenches that use mains, they have the
advantages of high portability and rich use scenarios. In addition, the used BLDC motor
has the characteristics of long service life, low noise and high torque.

Feature Description

Power specification: 5S li-battery@Max. 27A

Motor control: Square-wave Hall sensorless control, VSP speed control, Forward/backward

rotation switching

Protection mechanism: Low-voltage, over-voltage, over-current, over-temperature, locked-rotor, etc.

Reference Circuit

It needs to be applied by the company's business

Application Block Diagram

AT
g e B
= MOS Array BLDC Motor
Current Sense

NTC
Thermistor

BD66FM6550G
.-‘ BEMF Detect
L
Tact Switch
< o,
- /- — \\‘O('Q‘

Speed y
Controller Indicators
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Solution 2 10S li-battery BLDC Lawn Mower

Solution Description

Holtek is delighted to announce the release of its MCU, the BD66FM5252, which is suitable
for use in 10S li-battery BLDC lawn mower applications. The device supports a
square-waveform control and includes an enhanced sensorless filter to ensure more stable
control of the ramp during startup and low speed conditions. When used together with
related UL functions, it meets the export market requirements for UL certification.
Compared with gasoline lawn mowers, it has the advantages of energy saving and
environmental protection.

Feature Description

Power specification: 10S li-battery@Max. 20A
Motor control: Square-wave Hall sensorless control, Software adaptive speed
Protection mechanism: Low-voltage, over-voltage, over-current, current limiting,

over-temperature, locked-rotor, etc.

Reference Circuit

It needs to be applied by the company's business

‘+e {;} E” f
-é“’:ﬁt* = ﬁ

Application Block Diagram

DC/DC
Buck

Volt. Sense

&

NTC
Thermistor

BD66FM5252

s
“—
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|
—» — B

Pre-Drive MOS Array BLDC Motor

H

Current Sense

BEMF Detect

> Buzzer
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Q BLDC MCU - HT8 MCU Selection Guide

Please refer to the official website for the latest selection information.

Max. Program Data Data - Inter-
Part No. Froq. | VPP | Memory | Memery | EEPROM | Stack | 1AP | 10 Timer ADC | MDU | OCP | PWM | CMP | T°" | Package
10-bit PTMx2
BD66FM5245 = 16-bit PTMx2 UARTx1 ;igggg
8-Bit BLDC Motor e
4Kx16 512x8 22 10-bit PTMx2 x:|4l
45V~ 16-bit PTMx2 10-bit 16NSOP
Flash MCU BD66FMS5246 | 20MHz | L7 8 v 16-bit CTMx2 v v o 3 Unrey | 2455OP
-bi x
-bi x .
BD66FMS5252 8Kx16 | 2048x8 30 | 16bitPTMx2 | 200 e
16-bit CAPTMx1
. Part No. :’:2’; vcc | Lbo ';:3"::;‘ Mz;‘:ry EEI:’aI:gM 1o Timer ADC | MDU | OCP | PWM | CMP 'f“;:; Package
8-Bit BLDC Moto
BDB6FMB545G 4Kx16 512x8 = 15 10-bit PTMx2 ) ; UARTx1| 32QFN
Flash MCU 20MHz | S5 | sV 16-bit PTMx2 e DR R Bl
BD66FM6550G 8Kx16 2048x8 512x8 24 16-bit CAPTMx1 | 12-bit WAR] | Al
. . x10 Cx1 | 48LQFP-EP
with 48V N/N Gate-Driver : _ _
Note: LDO: Support external signal wakeup to realize zero standby power function.
Max. Program Data Data - Inter-
Part No. Freq. | VCC | DO | oy | Memory | EEPROM 1o Timer ADC | MDU | OCP | PWM | CMP | P'€" | Package
. 10-bit PTMx2
8-Bit BLDC Motor 16-bit PTMx2 | 12-bit
BD66FMB746G 4Kx16 512x8 16 ey re o
Flash MCU 6V~ o 10-bit UARTx1 | 32QFN
-DI
as 20MHz | 00 5V 512x8 _ v Vol s | 3 | kcx |asLarPep
. . 10-Dit PTMx2 | 50
with 110V N/N Gate-Driver [EXEilgeze 8Kx16 2048x8 24 16-bit PTMx2 o0
16-bit CAPTMx1

Note: LDO: Support external signal wakeup to realize zero standby power function.



https://www.holtek.com/products/100406/101063/100967#100967
https://www.holtek.com/products/100406/101064/100976#100976
https://www.holtek.com/products/100406/101064/100977#100977

| DC Brushed Power Tool Product Solutions

Q DC Brushed Power Tool Speed Controller

For DC brush motors, only a speed controller is required to implement motor control. Power tools usually need some basic speed control
and motor protection functions, including short-circuit, over-current, locked-rotor, over-voltage, under voltage and other protections.
Holtek device series includes a power tool controller MCU, the HT45F4630, which is especially designed for motor speed control products,
such as electric drills, electric screwdrivers, lawn mowers and other similar products. Holtek also provides useful application solution to
help developers develop products in the similar products more easily.

HT45F3630/BP45F3640 Speed Controller Solution

In traditional motor speed control applications, an external gate-driver and operational amplifier are
required for most solutions. With regard to the Holtek dedicated MCUs, the HT45F3630/BP45F3640,
the devices integrate an OPA, a CMP and a gate-driver.

The current signal is amplified by the OPA, the amplified signal will be measured by the A/D converter
or be compared with a preset value using the comparator to achieve S/W current detection or H/W
over-current protection. The internal gate-drive provides a group of PWM high voltage and large
current outputs for directly driving Power MOS transistors for motor speed control. The I/O pins with
their programmable current output function can be used to directly drive illuminating LEDs without PCBA Size: 25 x 22mm
requiring external current-limiting resistors. The solution is suitable for use in products which have

small PCBA requirements, the board is as follows.

Feature Description OVP UVP

Competitive advantage:

Save on external MOS driving circuits and reduced number of required external components and costs. Over-voltage

protection

Under-voltage
protection

Multiple protections:

The devices include integrated over-current protection and detection functions and an amplifier which allows the OCP [:é}
input signal to be amplified by 51 times, requiring a lower value current sense resistance value which will increase

the overall efficiency and extend the operating time. Overcurrent locked-rotor
When an over-current event occurs, the PWM switching will be shut off by hardware to achieve immediate protection. protection protection

High Voltage Output: The internal gate-driver can provide 100mA or larger currents for directly driving external power MOS transistors.
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Q Application Block Diagram

Max. 12.6V
Q .
w1 = B
T Pre-Drive  BLDC Motor
Current Sense
By HT45F3630/
svwo (L) BP45F3640
Volt. Sense

TC
Thermistor

O &

Variable
Resister Lighting LED
Q Official Website Link
2> Apblicati D ..
<s* Applications <&’ Application Note
{Power Tool Speed Controller) {HT45F3630 Power Tool Speed Control Switch Application Example)
https://www.holtek.com/page/applications/detail/WAS-1631 https://www.holtek.com/page/applicationNotes/AN0427

Q DC Brushed Motor - HT8 MCU Selection Guide

Please refer to the official website for the latest selection information.

Max. vcc Program Data Data - Inter-
Part No. Freq. (HV) VDD Memory | Memory | EEPROM Stack | 10 Timer ADC | VREF | OCP | HVO | HVIO | CRC | IAP face Package
Tool Power Controller HT45F3630 | 8MHz | 12v | 22V | 2kx1e 64x8 32%8 6 | 12 |10bitPTMx2| 2Pl 4 |4 | o | o | o | Pcx1 | 1essoP
5.5V x8
FIaSh MCU BP45F3640 8MHz 12V 22V~ 4Kx16 256x8 32x8 8 15 10-bit PTMx2 12-bit 2.4V 1 0 2 1 1 I’Cx1 | 16/20SSOP
5.5V x8
Note: The BP45F3640 device conforms to the European standard IEC 60730 and the U.S. standard UL 60730 certified.



https://www.holtek.com/page/applications/detail/WAS-1631
https://www.holtek.com/page/applicationNotes/AN0427
https://www.holtek.com/products/100406/100430/100560#100560

| Charger Development Workshop

Charger Development Platform
The traditional charger manufacturers have the ability to design the AC/DC circuit,

but the F/W development ability is relatively insufficient. Therefore, Holtek has ) USE Cab e-WriterPro
able
developed the "Charger development platform" to help users quickly develop ‘ \ Finished Charger
charger applications through graphical interface operations without program
ger app gh grap P prog 7 G
programming.

% Development Board

-

: : S
Charger Volume Production Fixture Platform

Manufacturers had to make the entire PCBA calibration before leaving the factory to
ensure that the charger output voltage and current values meet the product specifications.
Charger Volume The traditional calibration method to obtain the required resistance is to parallel the
Production Fixture ) resistor or rotate the variable resistor. In these methods, the resistance may not match the
required output voltage and current or the resistance value may change due to the wrong
touch when setting the variable resistance and sealing the sealant. In addition, at least two
workers need to arrange for the production line.
To solve the above problems, the Holtek charger volume production fixture is provided. It
can not only improve the production speed of the production line, but also effectively
reduce the labor cost.

| Finished Charger
Charger Volume )
Production Fixture Platform

Charger PCBA

o

HOLTEK
Battery Charger Solutions

— \ <,’> Brochure (HOLTEK Charger Solutions)

Battery Charger Solutions Brochure
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https://www.holtek.com/WebAPI/116677/Battery%20Charger%20Solutions%20Brochure_EN_V01.pdf/8de7ce06-9225-494e-aff8-78840f85cca3
https://www.holtek.com/WebAPI/116677/Battery%20Charger%20Solutions%20Brochure_EN_V01.pdf/8de7ce06-9225-494e-aff8-78840f85cca3

Q Charger - Holtek MCU Selection Guide

Please refer to the official website for the latest selection information.

Max. Program Data Data -
Part No. Freq. VDD Memory | Memory | EEPROM Stack | 1/0 Timer ADC DAC OPA | CRC | IAP | Interface | Package
2.2V~ 10-bit | 8-bitx1
HT45F5Q-1 | BMHz | 75 | 1Kx14 32x8 32x14 4 9 — | et 2 | = | = — 16NSOP
HT45F5Q-2A | 8MHz 25'25\</~ 2Kx15 1288 32x15 6 15 10-bit CTMx1 12t ]gg:g] 3 | — | — | uARTx ;gmggg
Battery Charger Flash MCU T . S . a - 10-bit CTMx1 12:bit | 14-bitx1 | o 3 | UARTx1 | 24SsoP
55V 10-bit STMx1 x11 | 12-bitx1 SPIECx1 | 28SSOP
2.2v~ 10-bit CTMx1 12-bit ) UARTX1 | 24/28SSOP
HT45F5Q-5 | 8MHz | %% | 8Kx16 | 512x8 512x8 8 | 27 | opismi qontsTixl | aap | 14D2 |3 N V| spurost | “amarn
2.2V~ 10-bit PTMx2, 10-bit CTMx1 | 12-bit ) UARTX1 | 24/28SSOP
HT45F5Q-6 | 20MHz | 5% | 16Kx16 | 1024x8 | 1024x8 | 16 | 27 | joipeqund S IO 20T a2 | 3 V V| oot | “aen
PartNo. | Max- | ypp |Program| Data Data | giack | 110 Timer ADC | DAC | OPA | CRC | IAP | CAN | Interface | Package
: Freq. Memory | Memory | EEPROM
Battery Charger Flash MCU 22V~ 10-bit CTMx1 12-bit | 14-bit 28SSOP
HT45F5QC5 | 8MHz | %50 | 8Kx16 | 512x8 512x8 8 16 | optsTriet 1ommstict | oo | e | 3 | VL Y[ N — vy
ith CAN Bus ' ot PTR2 100
Wi 2.2V~ 10-bit PTMx2, 10-bit CTMx1 | 12-bit | 14-bit 28SSOP
HT4SF5QC-6 | 20MHz | 55 | 16Kx16 | 1024x8 | 1024x8 | 16 | 16 | ;o crind JA0L Gl | T 12 s | v | v v | AR | R
Part No. :"a"' vpp | Program | Data Stack | 10 Timer ADC DAC | OPA | CRC | HVIAP | Interface | Package
req. Memory | Memory
Battery Charger OTP MCU  [ZES PRV R i e AT 128x8 6 1 8-bitx1 2ot | 1et 3 - v — 16NSOP
2.2v~ 10-bit CTMx1 12-bit 14-bit UARTx1 24SSOP
HT45R5Q-3 | 8MHz | %50 | 4Kx1e 256%8 8 23 ot ST Ze S 3 N N PG 58950



https://www.holtek.com/products/100415/101027/100748#100748
https://www.holtek.com/products/100415/101027/101029#101029
https://www.holtek.com.cn/products/100415/101027/101030#101030

| Development Resources

X Online Debug Adaptor

The e-Link is an online debug adaptor for Holtek's OCDS
architecture Flash MCUs. Together with the HT-IDE3000
software it allows users to program and debug programs on
their target boards. It provides debug operations such as
single step, full speed, stop,

breakpoints during
the debug process.

Hardware: e-Link
Software: HT-IDE3000

Holtek MCU

Q Programmer

The e-WriterPro can be used as a programming tool
for all of Holtek MCUs, supports both online and
offline programming modes and can also be used for
small to medium volume production purposes.

Hardware: e-WriterPro
Software: HOPE3000

Programmer Compatible Software
HTS8 e-link e-WritePro HT-IDE3000/HOPE3000
HT32 e-link32Pro e-Write32 Keil/HOPE3200
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https://www.holtek.com/page/tool-detail/ice/i_8/e-link
https://www.holtek.com/page/tool-detail/programmer/p_8/e-writerpro
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