AsahiKASEI [AK8789]

AK8789

Hall Effect Switch

Features

High sensitive omnipoler operation
Dual output

Operating supply voltage : 1.6V to 5.5V

OoOooao

Micropower operation
e Typ.6.51A (average : ¥p=1.85V)
Ultra small SON package : Xk1.4x t0.37mm Halogen free

O

Block Diagram & Circuit Configuration
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Figurel.Block diagram
Table 1.Circuit configuration
Block Function
Hall sensor Hall element fabricated by CMOS process
Chopper SW Performs chopping in order to cancebffset voltage of Hall sensor
CHOP_AMP Reduces offset voltage and amplifies Blalput voltage
COMP Hysteresis comparator
o Discriminate the result of south /north pole detectvhich is sent out from COMP
Polarity discriminator
consequently.
Output buffer CMOS output
BIAS Generates bias current to other circuits
OSC Generates operating clock
Timing logic Generates timing signal required foropper SW, AMP and COMP
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AsahiKASEI

[AK8789]
Pin/Function
Table 2.Desctiption of pin name and function
No. Pin name /0 Function Note
1 VDD - Power supply pin
2 VSS - Ground pin
3 ouT2 @] S pole detection output pin CMOS Output*
4 OuUT1 @] N pole detection output pin CMOS Output*
*) Unused output pin should be left open.
Absolute Maximum Ratings
Table 3.Absolute maximum ratings
Parameter Symbol Min. Max. Unit
Power supply voltage Db -0.3 +6.5 \%
Output current dut -0.5 +0.5 mA
Storage temperature st -55 +125 °C
Note: Stresses beyond these listed values may pausenent damage to the device.
Recommended Operating Conditions
Table 4. Recommended operating conditions
Parameter Symbol Min. Typ. Max. Unit
Power supply voltage Db 1.6 1.85 5.5 V
Operating temperature Ta -30 +85 °C
MS1445-E-00
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AsahiKASEI [AK8789]
Electrical Characteristics
Table 5.Electrical characteristics(Ta=£5 Vpp=1.85V)
Parameter Symbol Min. Typ. Max. Unit Note
Current consumption ob 6.5 9 HA Average, byt=0mA

High level output voltagel Vou Vpp—0.4 \Y lou=—0.5mA

Low level output voltage| Vo, 0.4 \Y bur=+0.5mA
Pulse drive period b1 25 50 100 ms

Pulse drive time dbs 73 146 292 Us

Magnetic Characteristics (1)

Table 6.Magnetic characteristics(Ta=€5 Vpp=1.85V unless otherwise noted)

Parameter Symbol Min. Typ. Max. Unit Note
. . BopN 1.4 2.5 3.2 mT
Operating points
BopS -3.2 -2.5 -1.4 mT
Releasing points BrpN 1.2 2.0 3.0 mT
BrpS -3.0 -2.0 -1.2 mT
Hysteresis BhN,BhS 0.1 0.5 mT
The values in Table 6 are design specification.
Magnetic Characteristics (2)
Table 7.Magnetic characteristics (Ta=-88°C, Vpp=1.6~5.5V)
Par ameter Symbol Min. Typ. Max. Unit Note
Operating points BopN 1.3* 2.5 3.9 mT
BopS -3.9 -2.5 -1.3* mT
. . BrpN 0.9 2.0 3.7* mT
Releasing points
BrpS -3.7* -2.0 -0.9 mT
Hysteresis BhN,BhS 0.1* 0.5 mT
The characteristics with * marks are guaranteeddsign.
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Operational Characteristics
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Figure 2.Defintion of sensitivity direction
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Figure 3.Output switching characteristics

Note) Positive polarity magnetic flux is definedthe magnetic flux from north pole which is facithg marking
face of the package.
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Ilpp Timing Chart
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Figure 4.bp Timing chart
Functional Timing Chart
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t t
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t t
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Figure5. Functional timing chart

Note: Hall IC’s output is held as internal datat josfore the internal circuit turns off. And afé.8us (Typ.) the
output changes.
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AsahiKASEI

Typical Characteristic Data (for reference)
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Figure 6. Temperature dependence of sensitivity
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Recommended External Circuit

Vop=1.85V CMOS Outpyt (N)
O L 2 —O
VDD OUT1
100nF —— AK8789
VSS ouT2
GND CMOS Output (S)
(@] L L 0

Figure 8.Recommended external circuit
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Package
Unit: mm
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Figure 9.Package dimensions

Note 1) Sensitive area position referenced to émter of package withigd.3mm circle.
Note 2) Tolerances of dimension otherwise noteDi®5mm.

Note 3) Hatched area is plated.

Note 4) Center pad area (TAB) should be tied tot88 or floating

Material of terminals  : Copper alloy
Material of plating : Sn 100%
Thickness of plating : 7um(Typ.)
Marking
1 4

@)

Marking is performed by laser

Product name : 789
7 8 9 Date code - YML
Y : Last one digit of manufactured yéarp)
YM L M : Manufactured montti[(B,X,Y,Z)
L : Lot(1M,A[L)
2 3
Figure 10.Marking
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IMPORTANT NOTICE

0. Asahi Kasei Microdevices Corporation (“AKM") mrses the right to make changes to the information
contained in this document without notice. When gonsider any use or application of AKM produgpstated
in this document ﬂ‘;Product”), please make inquitfes sales office of AKM or authorized distribut@sto
current status of the Products. . ' . .

1. Allinformation included in this document are@pided only to illustrate the operation and appi@aexamples
of AKM Products. AKM neither makes warranties ﬁmsentatlons with respect to the accuracy or
completeness of the information contained in tisiswnent nor grants any license to any intellegiuaperty
rights or any other rights of AKM or any third parvith respect to the information in this documeftu are
fu I{Ares onsible for use of such information comgal in this document in your product design orligations.
AKM ASSUMES NO LIABILITY FOR ANY LOSSES INCURRED BY YO OR THIRD PARTIES
ARISING FROM THE USE OF SUCH INFORMATION IN YOUR PRQIZT DESIGN OR
APPLICATIONS. . _ . . o

2. The Product is neither intended nor warrantedi$erin equipment or systems that require extre_lard}g hlgih
levels of quality and/or reliability and/or a matfttion or failure of which may cause loss of hurifen bod
injury, serious property damage or serious puhbtigéct, including but not limited to, equipment useduclear
facilities, equipment used in the aerospace ingpstedical equipment, equipment used for automspitains,
shltps and other transportation, traffic signaliggipment, equipment used to control combustiorexplosions,
safety devices, elevators and escalators, dewet&®d to electric power, and equipment used aniie-related
fields. Do not use Product for the above use urdpssifically agreed by AKM in writing. )

3. Thou?h AKM works contmualgl to improve the Pratia quality and reliability, you are responsibte f
complying with safety standards and tor provididgguate designs and safeguards for ¥our hardvaitease
and systems which minimize risk and avoid situaimnwhich a malfunction or failure of the Prodaould
cause loss of human life, bodily injury or damageroperty, including data loss or corruption. S

4. Do not use or otherwise make available the Rioolurelated technology or any information congaiin this
document for any military purposes, including withémitation, for the design, development, useckpiling
or manufacturing of nuclear, chemical, or biologiwaapons or missile technology products (massuig#in
Weapons%. When exporting the Products or relateuhi@ogy or any information contained in this doeunt)

ou should comply with the ap‘?hcable export cohtawvs and regulations and follow the proceduregiired

y such laws and regulations. The Products anobr;btat:hnplodgy may not be used for or incorporatemiany
productls or systems whose manufacture, use, oisgalehibited under any applicable domestic oeifgm laws
or regulations.

5. Please contact AKM sales representative foiildets to environmental matters such as the Roki$atibility
of the Product. Please use the Product in comiavith all applicable laws and regulations thaurate the
inclusion or use of controlled substances, inclgdiithout limitation, the EU RoHS Directive. AKM asses
no liability for damages or losses occurring assait of noncompliance with applicable laws anditaions.

6. Resale of the Product with provisions differieain the statement and/or technical features s#t fo this
document shall immediately void any warranty grelritg AKM for the Product and shall not create ceex in
any manner whatsoever, any liability of AKM. ) ] ] o

7. This document may not be reproduced or dupli¢éeahy form, in whole or in part, without prioriiten
consent of AKM.
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