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ABLIC IC Used in Power Tools
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23 May. 2018 "Inheriting the
Seiko Instruments Inc.
ABL'C Inc semiconductor business

and continuing to evolve,
ABLIC Inc. is a maker of
analog semiconductors."
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Worldwide Locations A ABLIC
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. ABLIC Europe GmbH
—Frankfurt

@ ABLIC USA Inc.
—Los Angels
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CMOS IC Product Line Up A ABLIC

LDO

[ Detector / Reset ] Regulator DC/DC

. Power

Charge Pump thhlum, Composite
Protection 8 y

CMOSIC ___ Sensor {'I’Segggrrature } Hall Sensor {Image Sensor}

ey [N

I~ Clock

— Analog

— Others
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Advantages of ABLIC Protection IC \ ABLIC

v High precision Over charge detection voltage: High
20mV/(S-8245) -

v High precision Over charge detection voltage: Accuracy
10mV(S-8245)

- This performance works for battery pack safety.

ABLIC
Protection IC
v Less than 3 PPM failure ( High ( Low Current
(more than 18 pcs shipment) Reliability 4 Consumption

= This result proves high reliability
products by our own design
technology & accurate testing

method. = This support battery for long time
storage.

v'At normal status : 0.25uA typ. (5-8223)
v'During power-down: 0.1pyA max (S-8245)
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Features of S-8205/03 Series /N ABLIC

1) High-Accuracy Voltage Detection Circuit

- Over charge detection voltage: 3.55V to 4.4VAccuracy +25mV (+25°C)
- Over discharge detection voltage: 2.0V to 3.2V Accuracy 80mV
- Discharge overcurrent detection voltage: 0.02V to 0.3VAccuracy £15mV

- Charge overcurrent detection voltage: -0.02V to -0.3V Accuracy +30mV

2) Low Current Consumption

- During operation: 40pA max. 0
- During power-down:  0.1pA max. EBt Reo
o vnmsj—%m;_‘.
i , ) rf2c0  verss j_r”‘;w\&.
3) Temperature detection is possible | g ey %7 T
by adding PTC externally é_|:4w~|s 5Evcsw: CV%" ','gmi
g | Rog fng ] i Vo4 2 CV;‘ T.'ﬁ."“}'_
Rene Cicar Ryes
4) 16PIN TSSOP Package i V1P
oo —rer s T 7
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Features of S-8245A/B/C/D Series | /N ABLIC

L

1) High-Accuracy Voltage Detection Circuit

- Over charge detection voltage: 3.55V to 4.6VAccuracy 220mV (+25°C)

- Over discharge detection voltage: 2.0Vto 3.2V Accuracy £80mV

- Discharge overcurrent detection voltage: 0.02V to 0.3VAccuracy £10mV

- Charge overcurrent detection voltage: -0.02V to -0.3V Accuracy £10mV
2) Low Current Consumption —

- During operation: 20pA max. e o—

- During power-down:  0.1pA max. e

3) Cascade connection

for multiple serial-cell battery Pack
- A/C Series |
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4) Temperature detection is possible s
by adding NTC thermistor externally =

- High/Low temperature protection during charging and discharging
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5) SSOP-24pin Package
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Features of S-8223A/B Series | , /N ABLIC
_New_

1) High-Accuracy Voltage Detection Circuit
- Over charge detection voltage: 3.60V to 4.70V Accuracy £20mV (25°C)
Accuracy £25mV (0°C to +60°C)

2) Output form is selectable
- A Series : CMOS output, Nch open-drain output
- B Series : Output voltage is limited to 11.5V max.

3) Low Current Consumption o
- At normal status : 0.25pA typ. 0.5pA max. | |

|

VDD

D

——
o

JVC1

§
us] E
= <
S
S
<
S
S

4) Small Package
- SNT-6A

—
Q

VG2

my)
N

&
|

=
|

S-8223
Series

Q
R

BAT2 T
1VC3

us]
@

___________________

VRS co J—"IE}DP

Q
&)

BAT3T

|
|

3

\VZ.
SINS(:[C))[ RA;I-LOS[\(])AL OQ\\/O
ABLIC Inc. EMICONDUCTOR SOLUTIONS




Features of S-8215A/B Series

/N ABLIC

1) High-Accuracy Voltage Detection Circuit

3.6V t0 4.7V Accuracy £20mV (+25°C)
+30mV (Ta=0"° C~ +60° C)

- Over charge detection voltage:

2) Low Current Consumption

At VCUn -1.0 V for each cell: 3.0 uA max. (Ta = 25C)

At 2.3 V for each cell: 1.7 uA max. (Ta =25C)

3) Small package
SNT-8A
TSSOP-8

4) Break detection
S-8215B with Break detection function

ABLIC Inc.

1VC2
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1VSS
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+20mV

+50mV

+10mV

+100mV

+20mV

8.0uA
Max
0.1uA
Max

7

SOT-23-6
SNT6A
SNT8A(5-8262)

ABLIC Inc.

3~4 3~4

7 b=
+25mV +25mV
+80mV +50mV
+25mV +15mV
+300mV +300mV
30uA 33uA
Max Max
0.1uA 0.1uA
Max Max
BEYREAR BEEREAR
e e
16-Pin 16-Pin
TSSOP TSSOP

3,4~5
7

+25mV

+50mV

+15mV

+100mV

+30mV

40uA
Max
0.1uA
Max

BEFRIHPTC BREHR

16-Pin TSSOP 16-Pin TSSOP 24-Pin SSOP

22uA
Max
4.5uA
Max

+10mV

+50mV

+10mV

20uA
Max
0.5uA
Max

NTC
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_RFFPSR /N ABLIC

EBEY 1~4 2~4 2~3 2~4 3~5

BRERTD
A JE +25mV +25mV +20mV +25mV +25mV

HEER 3uAMax 5uAMax 0.5uAMax 0.6uAMax 3uA Max

SNT-8A
8 PIN SNT-8A SNT-8A

MSOP TSSOP-8
TSSOP-8

N
Ik

PKG SNT-6A  SNT-8A

TSSOP-8
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Advantages of ABLIC Hall IC /N ABLIC

» High precision magnetic ® No market return with
sensitivity sensitivity defects (more

« Magnetic sensitivity than 1B pcs shipment)
precision : +/- 1.0mT(S-
5743A)

=> This result proves

» Magnetic sensitivity high reliability
precision : +/- 1.5mT(S- . : roducts by our own
5741B, S-5742B) ngh ngh gesign teclf)llnology &
> This performance works S accurate testing

small Jitter and it makes Accuracy Relia b|||ty method.

reduce vibration &
noise for BLDC motors.

oOutput delay(typ)
= 8.0 ysec,

Chopper freq.(typ) = 500 kHz
(S-5743A, S-5741B, S-5742B)

Magnetic simulation
support (J-MAG simulator

equipped)

-> ABLIC has a policy which
we want to go with
customers since first stage
of the development.

=> It is effective to withstand
under higher speed operation.
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Make a survey of Power Tools

[Inside of BLDC Motor]
Hall Sensor’s PCB

Positions of
Hall ICs

ABLIC Hall IC
can be
replaced !

Rotor :
4-phase magnet |
Stator : ' "

6-coils
Magnet for driving

Rotor: 4-phase magnet

SEMICONDUCTOR SOLUTIONS /
ABLIC Inc. St ">




UVW 3-phase control: How to put Hall effect ICg/A\ ABLIC

Detection of 3-phase control : Phase Detecting by 3 Hall effect ICs

3 Hall effect ICs can detect “UVW (60°(120°) Phase difference x 3)” if those ICs are .
located in the 60° phase shift position. S/N pole pair of magnet makes 1 sign wave. 2 sin Electric
The right position of Hall effect ICs are each 60°(120°) difference of electric angle.

Electric angle = (Pole pair / 2) X Mechanical angle:

4 poles =» Electric angle = 2 X Mechanical angle

Position of Hall 2 = Hall 1 + position of Electric angle 60° (or 120 °)
Position of Hall 3 = Hall 1 + position of Electric angle 120° (or 240 °) 270°
- (0°, 60°, 120°) or (0°, 120°, 240°) positons are possible

180°

Hall 1:
Relative 0 ° Sensing out for Driver
> H(U)
Hall 2 :
Relative 60°
>  H(V)
Hall 3:
Relative 120° HW)

pemsmow, 92
ABLIC Inc. SEMICONDUCTOR SOLUTIONS 75




Other application of Hall IC at Power Tools /\ aBLic

 Usage: Contactless switch for trigger,
ON/OFF, mode, etc.

* Benefit: Good for water proof and dust
proof

« Usage: Discern battery pack with magnet

S 5 7 1 8 polarity (ID detection)
- e Benefit: No additional electric circuit in

battery pack, just put magnet.

iuserrarionar 025
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Other applications of Hall ICs N\ ABLIC

Part : S-57A1

Shift Lever Ignition Sensor HEV Inverter Unit

Part:S-57P1

EPS Motor

Roto

Coil

Hall IC !NSCIC’)I RATIONAL 0@9}
ABLIC Inc. EMICONDUCTOR SOLUTIONS /_J




ABLIC Hall Effect Latch ICs for Power Tools #\ aBLic

ltem S-5741B S-5742B S-5743A
Mag Sens.(Typ) 1.8/3.0/6.0mT 1.8/3.0/6.0mT 05/15/22/3.0mT
Torrerance +1.5mT +1.5mT +1.0mT
Chopping Freq 500KHz 500KHz 500KHz
Output Delay 8.0us 8.0us 8.0us
Max Voltage 28.0V 28.0V 28.0V
Voltage Range 3.5~26.0V 3.5~26.0V 2.7~26.0V
Ta Range -40~125°C -40~125°C -40~150°C
Tj Range -40~150°C -40~150°C -40~170°C
Current Cons. 4.0mA 4.0mA 4.0mA
Output form Ncl;\lhcrc])%.?r. R Nglhcg%z' R Nch O.D.
Reverse Protect Yes Yes Yes
Short Protect Yes Yes Yes
PKG SOT-23-3S TO-92S SOT-23-3S
[NSPIRATIONAL @Q
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Features of S-1142 Series

"\ ABLIC

1) High Rating Voltage
- Absolute Maximum Rating 60V.
Operating voltage 50V.

2) Low Current Consumption
- During operation: 4uA type, QUA max.

- During power-down:  0.1pA type, 1TuA max.

3) Over shoot protection
Built-in overcurrent protection circuit.

4) Qver temperature protection
Built-in thermal shutdown circuit.

5) HSOP-6 Package

ABLIC Inc.

QT VIN vouT TQ
Cua ON { OFF c.?

V5SS

*1. Cy is a capacitor for stabilizing the input.
*2. A ceramic capacitor of 0.1 pF or more can be used as Cp.

[NSPIRATIONAL @O

SEMICONDUCTOR SOLUTIONS /
>




INSPIRATIONAL @Qj

SEMICONDUCTOR SOLUTIONS /

\

ABLIC Inc.




Achieving
the Impossible

ABLIC Inc.




