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20V Cordless Leaf Blower

= Overview
This solution is designed for cordless and rechargeable battery-powered gardening tool
applications, with a battery front end to monitor and control the battery life, and a
specialized Renesas motor control microcontroller (MCU) to drive the motor. In this
application, the 20V leaf blower supports adjustable speeds to match usage and

preserve battery life, and the battery can be easily connected to a stand-alone charging
dock.

» System Benefits
—Renesas’ RL78 MCUs provide a compact size, the industry’s lowest current
consumption, and advanced motor control functionality, including rotor position
detection
— Power products with high efficiency and accuracy, as well as added safety features to
support motor applications
— Highly configurable and effective battery management products to support consumer

battery-driven systems
US086
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20V Cordless Leaf Blower
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Presenter
Presentation Notes
V pack hooks up directly to the bridge and 80410 is brought down and connects 3.3 to mcu directly
Bring battery block down 


20V Cordless Leaf Blower

Device
Key Features
Category y
Ultra-low power consumption with operating supply voltage of 1.6 - 5.5V, enhanced analog
RL78/G1F functions and timers, and PGA/comparator for advanced motor control, as well as rotor
position detection
MCU
RL78/G10 General-purpose MCU with industry’s lowest level of current consumption (CPU: 46
MA/MHz), with 10 and 16-pin package lineup to support compact systems
6-cell battery manager designed for use with a microcontroller to accurately manage each
ISL94208 : : .
cell voltage. Includes cell balancing, and variable overcurrent protection.
High-frequency, low voltage driver for 2 N-channel MOSFETs with single supply for
HIP2105 2 o : .
5 minimizing switching losses, and 4A sink current capability
ower
1A synchronous buck with a wide input voltage range (3 - 40V) and high efficiency and small
ISL85410 :
package size (3mm x 4mm)
High-voltage adjustable LDO with low quiescent current, a wide input range of 6V - 40V, and
ISL80410 e :
thermal shutdown/current limit protection

US086
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RL78/G1F — General MCU with Enhanced Functions

Upward-compatible with the RL78/G14 and has enhanced analog functionality

Main Improvements Compared with RL78/G14
» Rotor position detection for high torque
» Programmable-gain amplifier (PGA): high slew rate of 3.0 V/us (min.)
(VDD =24.0V)
» 2-channel comparator (CMPO and CMP1): Fast response time of 70 ns
(typ.) (1/8 that of RL78/G14)
» [rDA communication function
Motor Control Functions
= 120-degree conducting control for sensor-less brushless DC motors, On-
chip 4-input-selectable high-speed comparator (CMP1) and timer RX
» Overcurrent detection and forced cutoff of PWM output, On-chip high-
speed PGA for overcurrent detection + high-speed CMPO and control
output signal forced cutoff function (PWMOPA)
Other Key Features
= Programmable-gain amplifier (PGA) for boosting sensor signals
» 36-pin LGA package (4 x 4 mm) situable for mobile devices

RL78/G1F

(stopped state and

during high-speed

Position detection
rotation)

Timer RD

(max. 64 MHz)

PWMOPA

Timer RX

{max. 64 MHz)

({Input capture)

PWM control :
—] o Sensor-less
] Overcurrent detection I }
umpuun;ni cutoff _ I |
[

ﬁ h Lol

i; I 1 Detection of _the
Poion etcton DO A

(during low-speed rotation)

[ : Functions added to RL78/G16

RL78/G1F Sensor-less Brushless DC Motor Control

(Other than

24-pin products)
PGAGND ©

mmm-

R5F11B7x 32/64 KB 5.5 KB HWQFN-24 (4 x 4, 0.5 mm pitch)
R5F11BBx 32/64 KB 5.5 KB 2ch LQFP-32 (7 x 7, 0.8 mm pitch)
R5F11BCx 32/64 KB 5.5 KB 2ch WFLGA-36 (4 x 4, 0.5 mm pitch)
R5F11BGx 32/64 KB 5.5 KB 2ch LFQFP-48 (7 x 7, 0.5 mm pitch)
R5F11BLx 32/64 KB 5.5 KB 2ch LFQFP-64 (10 x 10, 0.5 mm pitch)

Amplification is
unaffected by noise
internal to the
microcontroller.

External
PGA

Selectable amplification factor

Internal Vss

* Processed by CPU
as A/D conversion
or
* Compared with
specified voltage
by comparator

Very small Amplification
signal ADC,
High slew rate of
3.0 V/psec. (min.)
(Voo = 4.0V)
PGA for Boosting Sensor Signals
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RL78/G10 — Low Pin Low Power Compact MCU

Ideal for Small Electronic Devices and Sub-microcontrollers
High Performance with Rich Peripheral Functions e O e

= 16bit MCU with Max. frequency 20 MHz System 20MHz@27V 10 55V,

= Vp = single power supply voltage of 2.0 to 5.5V é;‘ﬂf SMHZ@Z'OWOTV

= On-chip oscillator,16-bit TAU, 10-bit A/D converter, comparator, CSI/UART/IIC Gl Genratn Votag ange 21055

= WDT(no window function), TRAP instruction for safety functions E;po; = R
Low Power Consumption (soloctatloPover ||| TRAP furton | 104535 to7en
» CPU: 46 yA/MHz, standby (stop mode): 560 nA Ko w—— T
= HALT, STOP, 2 kind of mode to save power S O wloh || e
Low Pin Count with Low Cost Wottents || PCxenes
= 10/16-pin package lineup with low cost is perfect for small consumer electronics LSTop wor :Jz#ZﬁFCT?Z

» Support more compact system size RL78/G10 Block Diaaram

Cutting points
upper.LED2(POWER)

R5F10Y14 1KB 128B None 10-pin LSSOP <Top View> : | lower:LED1(P00)
R5F10Y16 2KB 2568 8 None 10-pin LSSOP g g ) [Universal area]
R5F10Y17 4KB 512B 8 None 10-pin LSSOP SR | SN
R5F10Y44 1KB 128B 14 Yes 16-pin SSOP <Bottom R

R5F10Y46 2KB 2568 14 Yes 16-pin SSOP

R5F10Y47 4KB 512B 14 Yes 16-pin SSOP &l

Rt 111111111 R »I
QB-R5F10Y16-TB Target Board
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ISL94208 — 4 to 6-Cell Li-ion Battery Analog Front End

Applications for Power Tools, Portable Equipment, Battery Backup Systems

High Performance Battery Front End (BFE) e wsex— 7]
= Supervises 4 to 6 series connected cells A :;B wiup [
= |ntegrated charge/discharge FET drive circuitry i \EEEM o "
= Internal cell balancing FETs handle up to 200mA of balancing current for T e e 1
each cell i | PO SDARE:: —o>—4
Low Power and Protection Features P -
= Sleep operation with negative or positive edge wake-up, <10uA Sleep mode 1 R i f;f ar@{@
= Automatic cell balance turn off on IC over-temperature 55&;» 5 g L . J
= Automatic FET turn-off and cell balance disable on reaching external = v § 8 & x: ¥
(battery) or internal (IC) temperature limit qegs T 5
» Software selectable overcurrent protection levels and variable protect Typical Application

detection times
- 4 discharge overcurrent thresholds, 4 short-circuit thresholds
- 4 charge overcurrent thresholds
- 8 overcurrent delay times (charge/discharge)
- 2 short-circuit delay times (discharge)

Voltage(Max Range Package

ISL94208IRZ-T7A 26.4V -40 - 85°C 32 Ld 5x5 QFN

TEMPI TEMP3V

TEMPERATURE 33vDC

SENSOR
CIRCUITS REGULATOR

VCELL&
VCELLS
VCELL4
VCELL3
VCELL2
VCELL1
VCELLO

CELL

VOLTAGES 2

CB6
CB5
cB4
CB3
CB2
cB1

12C, CONTROL
CELL LOGIC, REGISTERS,
BALANCE OSCILLATOR

CIRcuITs | | OVERCURRENT | FET CONTROL
POWER
CONTROL "

CIRCUITS CIRCUITRY

BACKUP
SUPPLY

VBACK

ISL94208EVZ Evaluation Board Block Diagram
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HIP2105 - 5V, 4A, MOSFET Driver

Low Voltage Driver for Synchronous Rectification }
Low Voltage and High Current Driver ”’f"-i( X Ll |
= Supports 3.3V and 5V HI/LI input T e s
= 0.4Q ON-resistance and 4A sink current capability }; o o s | %r ™
High Frequency and Efficiency T I Lowre [+
= Each driver is capable of driving a 3nF load with less than 15ns rise/fall — e = L
time omianah | T - ”
» Drives 1000pF load with typical rise time of 20ns and fall time of 10ns — Wj oo L TTT
Integrated Functions and Small Package P e LE/R B L
= Power-On Reset (POR) { L ] s [ L3 T
= Biased by a single low voltage supply (5V), minimizing driver switching - - Co
losses in high MOSFET gate capacitance and high switching frequency - =
applications Typical Application Circuit
= Dual Flat No-Lead (DFN) package HIP2105
— Compliant to JEDEC PUB95 MO-220 QFN-Quad Flat No Leads 1010 5 oFN
— Near chip-scale package footprint; improves PCB efficiency and — — m'::: . N§ Eszz;
thinner in profile UGATE 1) () — — 71 0] phase : FE;_ gl I
ST | e : e, :

Current W22 | <] vee Lig— "9 _LD % L1 LGATE
1

HIP2105FRZ 80pA -40 to 85 10 LD 3x3 DFN GND [£) L — — I fe]icate E ' £1GND
HIP2105FRZ-T 80uA -40 to 85 10LD3x3DFN  tTTmmmmmeee e T
Pin Configuration HIP2105 Block Diagram
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ISL85410 — 1A Synchronous Buck with Integrated FETs

Support 3V-40V Input Voltage Range for Buck Output

Wide Working Range and Space-Limited Applications k —— .
= Power input voltage range from 3V to 40V e | ;comp 1 L1
= Up to 1A load over full temperature range caoml—smi " e [ i
= 4mm x 3mm DFN package V_N;‘iF Tm JTPHASE veo? Low ]
= Minimal external components required e L el r : 1

High Efficiency and Performance ) I

INTERNAL DEFAULT PARAMETER SELECTION

= Synchronous operation for high efficiency
= No compensation required

Typical Application Circuit

» Integrated High-side and Low-side NMOS devices "
= Selectable PFM or forced PWM mode at light loads :: J_,%_,-f“j“*
= Internal fixed (500kHz) or adjustable switching frequency 300kHz gso I\/’{,’ U
i 75 >~ IN= _VIN=
to 2MHz 2 i /\\/ 2y
:z 14’\/ V":|=12V
ol I\
s ViN =33V
R gt ) ST L e
ange
ISL85410FRZ 3 to 40 -40 to 125 12 Ld DFN 4x3 Efficiency vs Load, PFM, ISL8541xDEMO1Z
Vour = 3.3V Evaluation Board
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ISL80410 — High Voltage Adjustable V,,+ LDO

Low Quiescent Current and 40V/150mA Output

V|N=14V VOUT 12V
— N7 nouT .

High Performance and Wide Input Range
= Wide V| range of 6V to 40V Cin=—
= Adjustable output voltage from 2.5V to 12V 0.1pF
» Ensured 150mA output current
» +1% accurate voltage reference (over temperature, load)

High Efficiency
= Ultra low 18uA typical quiescent current
= Low 2uA of typical shutdown current
= Low dropout voltage of 295mV at 150mA
= Low 26puVRMS noise ’lENESﬂS

i i Lunnﬁfum

Excellent Safety @
= 40V tolerant logic level (TTL/CMOS) enable input D
= 5kV ESD HBM rated
» Thermal shutdown and current limit protection

' RS === Cour
10pF

Part # Vin Vour Enable Package
Range(V) Range(V) Pin

ISL80410IBEZ 6 to 40 8 Ld EPSOIC 5] o
& H ELL
ISL80410IBEZ-T 6 to 40 ADJ Yes 8 Ld EPSOIC o 1.5V 1.8V 2.5¢ 3.3V 5V

ISL80410IBEZ-T7A 6 to 40 ADJ Yes 8 Ld EPSOIC ISL80410EVAL1Z Evaluation Board
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