AsahiKASEI [AK8777B]

AKM AK8777B

Hall Effect |C for Pulse Encoders

Overview

The AK8777B isaHall effect latch which detects both “vertical” and “ horizontal” (perpendicular and parallel to the
marking side of the package) magnetic field at the sametime. The output OUTA and OUTB are switched according
to the vertical and horizontal magnetic fields applied to the device. The AK8777B isfor usein theincremental pulse
encoders or rotational detection systems.

Features

4.0 to 24V supply voltage operation

Sengitivity (Vertical, Horizontal) : £1.7mT(Typ.)

Two outputs : OUTA (detects vertical magnetic field), OUTB (detects horizontal magnetic field)
Small package: SOP-6pin

Halogen free
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Figure 1. Block diagram
Circuit Configuration
Table 1. Circuit configuration
Block Function
REGULATOR Generate internal operating voltage.
HALL SENSORS Two Hall elements fabricated by CMOS process.
CHOPPER_SW Perform chopping in order to cancel the offset of Hall sensor.
CHOP_AMP Amplifiestwo Hall sensor output voltage with summation and subtraction circuit.
COMP Hysteresis comparator.
BIAS Generates bias current to internal circuits.
HE DRIVE Generates bias current for Hall sensors.
OosC Generates operating clock.
TIMING LOGIC Generates timing signal for interna circuits.

LATCH & LOGIC

Logical circuits and open drain driver.
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Pin/Function
Table 2. Description of pin name and function
Pin No. | Pinname | 1/O Function Note
1 VDD Power supply pin
2 TAB (TAB pin)
3 OUTA O Output A pin. Relating to the vertical magnetic field. Open drain
4 ouTB O Output B pin. Relating to the horizontal magnetic field. Open drain
5 TAB (TAB pin)
6 VSS Ground pin
Note) TAB pins should be connected to VSS.
Absolute Maximum Ratings
Table 3. Absolute maximum ratings
Parameter Symbol Min. Max. Unit Note
Supply voltage Vop -0.3 +32 \% V SS=0V
OUTA,OUTB pin
Output voltage Vout -0.3 +32 V VSS=0V
Output current louT 20 mA OUTA,OUTB pin
Storage temperature Tsre - 55 +150 °C

Note) Stress beyond these listed values may cause permanent damage to the device.

Recommended Operating Conditions

Table 4. Recommended operating conditions

Parameter Symboal Min. Typ. M ax. Unit
Supply voltage Vb 4.0 12.0 24.0 V
Output current lsink 15 mA

Operating temperature Ta -40 +125 °C
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Electrical Characteristics
Table 5. Electrical characteristics at V pp=4.0 to 24.0V, Ta= - 40 to +125°C
Parameter Symboal Min. Typ. Max. Unit Note

Current consumption lop 14 3.0 5.6 mA

. OUTA,OUTB pin,

Output saturation voltage Vsar 0.4 V = 15MA
Output leak current | Leak 10 nA OUTA, OUTB =Vpp

Output refresh period T 12.0 16.7 30.5 ns

Magnetic Characteristics

Table 6. Magnetic characteristics at Vpp=4.0t0 24.0V, Ta=- 40 to +125°C

Par_amet(_er Symbol Min. Typ. Max. Unit Note
Ve?t?;atr':aggﬁgrg f?; g BopV 0.1 17 4.0 mT (*1)
oo mapdtiongg | BV | -40 | <17 | o1 | T ¢

hori(zgﬁg I ;%é)ggtcifi eld BopH 01 L7 40 mT (2)
rorizond mepetiofiag | BPH | 40 | <17 o1 mT ¢2)

Hysteresis Bhv, BhH 15 3.4 6.8 mT (*1), (*2)

(*1) Horizontal magnetic flux density is zero.

(*2) Vertical magnetic flux density is zero.
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Operational Characteristics

The signal OUTA switches ‘Low’ state (ON) when the magnetic field perpendicular to the marking side of the
package exceeds BopV. When the magnetic field is reduces below BrpV, the OUTA goes ‘High' state (OFF).
Otherwise; that is, in case of the magnetic field strength is greater than BrpV and smaller than BopV; OUTA keeps

its status.
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Figure 2. Switching behavior of the signal OUTA when vertical magnetic field is applied

v

The signal OUTB switches ‘Low’ state (ON) when the magnetic field parallel to the marking side of the package
exceeds BopH. When the magnetic field isreduces below BrpH, the OUTB goes‘ High' state (OFF). Otherwise; that
is, in case of the magnetic field strength is greater than BrpH and smaller than BopH; OUTB keeps its status.

Line Marking Signal ouTB
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Figure 3. Switching behavior of the signal OUTB when horizontal magnetic field is applied
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Functional Timing
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Figure 4. Timing diagram

*M.F.D. isMagnetic Flux Density.

Note) Vpp=12.0V, R =10kW, C =20pF
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Typical Characteristic Data (for reference)
4 4 T
——HaopV —EBupH
: —HrFI:u’ s ——BrcH
z £
— =
E E
= 0 T 0
B [
o -l @ -l
- |32
a & & 3
-4 -4
-5 -7 & 25 50 75 100 125 -60 -4 o 25 50 i my o 1Es
Ambiznl lemoerature Te [PC] Ambicnt temacrature T [°C]
BopV, BrpV vs. Ta (W= 4V) BopH, BrpH vs, Ta (VMop= 4V}
1 4
a —kbopY % =——BorH
—BrpY =BrpH
2 2
E E
= 0 T o
E =3
en -1 m 1
:g'- - I -z
& 4 & 4
-4 -4
-af  -#5 ] 25 G| 75 11163 25 -s0 -5 & 25 50 75 116 25
Ambient temparature Ta ['C] Ambisnt temaerature Tz ['C]
Roph, BrpW ws, Ta W= 124) BopH, BrpH ws. Ta (W= 12Y)
4 4 —BogH
—LGop¥ SR
: —EroV . —ErpH
F 2
£ =
R=H E
z " ¢
& - m !
:é' -2 ZEL -2
Juca B o J
-4 -4
—at -5 W 25 40 5] 100 185 =50 =25 o 25 G0 15 100 125
Ambicnt temperature Ta [7C] Ambignt temperatura Ta [7C]
BopV, BrpV vs, Ta (Vo= 24Y) BopH, BrpH vs. Ta {Wop= 24V)
Figure 5. Temperature dependence of sensitivity
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Figure 6. Temperature dependence of current consumption
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Package
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Figure 7. Package dimensions
Note 1) The center of the sensitive areaiis located within the f 0.3mm circle.
Note 2) Coplanarity: The differences between standoff of terminals are max. 0.1mm.
Note 3) The sensor part islocated 0.72mm(Typ.) from marking surface.
Material of terminals: Cu adloy
Material of plating for terminals: Sn 100%
Thickness of plating for terminals: 10pum (Typ.)
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Marking
Line Marking
6 5 4
Marking is performed by laser
Product name: 5 (AK8777B)
5YWW I_ Datecode :YWWL
Y : Manufactured year
WW : Manufactured week
1 2 3 L:Lot

Figure 8. Marking

Recommended External Circuit

VDD
®;
XX
o
—
*r—o Output (OUTB
GND I-Llllllll QO Output ( )
777 el I°1 141 Voo
S 1 .
Vo ST Top View o
X
[T LT T .
¢ (O Output (OUTA)

Figure 9. Recommended external circuit
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IMPORTANT NOTICE

I These products and their specifications are sub{ect to change without notice, ) ] )
When you consider any use or 'aopllcatlon of these products, please make inquiries the sales office of Asahi Kasel
Microdevices Corporation (AKM) or authorized distributors as to current status of the products. ] ) )

I Descriptions of externa circuits, application circuits, software and other related information contained in this
document are provided only to illustrate the operation and application examples of the semiconductor products. You
are fully responsible for the incorporation of these externa circuits, application circuits, software and other related
informétion in the design of your equipments. AKM assumes no respons bility for any lossesincurred by you or third
parties arising from the use of these information herein. AKM assumes no [iability for infringement of any patent,
intellectual property, or other rightsin the application or use of such information contained heréin. o

1 Any export of these products, or devices or systems containing them, may require an export license or other official
apg[og/tal _undezgt th%;aw and regulations of the country of export pertaining to customs and tariffs, currency exchange,
or strategic materials.

1 AKM r?r%ducts are neither intended nor authorized for use as critical componentsyqer in any safety, life support, or
other hazard related device or systemyeter), and AKM assumes no responsibility ¥or such use, except for the use
approved with the express written consent By Refp_resentatlve Director of AKM. As used here:

Notel) A critical component is one whose failure to function or perform may reasonably be expected to result

whether directly or indirectly, in the loss of the safety or effectiveness of the device or system containing it, an

which must therefore meet very high standards of performance and reliability. )

Note2) A hazard related device or system is one designed or intended for life support or maintenance of safety or

for applicationsin medicine, aerospace, nuclear energy, or other fields, in which itsfailure to function or perform
_ may reasonably be expected to result in loss of life or in significant injury or damage to person or property.

1 Itistheresponsibility of the buyer or distributor of AKM products, who distributes, disposes of, or otherwise places
the product with athird party, to notify such third part){_ln advance of the above content and conditions, and the buyer
or distributor agrees to assume ano?/ and all _reeﬂonsbl ity and liability for and hold AKM harmless from any and all
claims arising from the use of said product in the absence of such nofification.
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