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Touch Pen Input
Input device for automotive

Indoor Navigation
Barometer , Water depth

Environment Log

AR I TR 34 2
HSPPAD143A HSPPAD132A HSFPAR304A HSFPAR0O7A HSHCALOO1B HSHCAD140A e
. []1.6 h=0.7mm
3.1%3.1 ©4.0, h=1.85mm >iz€: 4.67x4.05x12.06 15X 0.85mm 12.0,h=1.0mm
h=2.6mm (without FPC) Sensitivity: 2.3mV/V/N  h=0.68mm NEW:
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(LI N3EM1/3 ) o KR E o LR (21 N3EMm1/12) cO
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PRDT HGARAP / HGARAN
HGDE / HGDF
OFF
/ Qut-1
ON  1.3X0.9mm J:I-D'om-z 2.9X2.8mm 4.0%X2.95mm"
\_ h=0.525mm h=1.1mm h=1.2mm J
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Electric Compass
Magnetic tracking
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Feature
ek E N Mass production (Switch)
S
- Hu T HE %
- RE *
Size: 1.3x0.9 Size:2.9x2.8
x 10.525 mm xtl.1 mm
Automotive ‘\
\, ) ' II
Size:2.9x 2.8 Size: 14.0x 9.0
xtl.1 mm x t5.0 mm

Mass production High robustness
(Pitch free Encoder)

‘\ Automotive Automotive ‘

Size:2.9x2.8xtl.1 mm
Ta(Max): 150°C

VDD: 3-30V

ESD(CDM): 4kV

Size: 2.9x2.8xt1.1 mm
Ta(Max): 140°C

VDD: 3-30V

ESD(CDM): 2kV

Mass production Mass production High sensitivity 6.0Vpp (with AMP) & Hi Temp.
(Angle) (Small size)

Automotive
Q 0 Q Automotive Q Automotive

Size: 2.95x 4.0 x t1.3 mm Size: 1.8 x 1.05 x t0.65 mm Size:3.0x4.9xtl.1 mm Size:5.0x6.4 x t1.1 mm
Output: Sin/Cos dual phase Output: Sin/Cos dual phase Output: 2 directions & Output: 2x2 d!rect|ons &
2 full bridges 4 full bridges .

Ta(Max): 105°C Ta(Max): 105°C .
Ta(Max): 150°C Ta(Max): 150°C
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MAP package
1.3X0.9X0.55mm

typical 1.8V
typical 5V

SOT package
2.9x2.8X1.1 mm

Applications
¥ b 57 AR

Features

<2 RS Gt U7 a0, s RS

* B A I [

reSISlance to cross axis field Wide area detection

Single polarity
Single output

A

VH\

VLOW F-—-

0 Hoff Hon  +H
Magnetic Field

—

Multi function available!

s

AN

Dual polarity
Single output

A

VLDW

\

>

ouT1

Dual polarity
Single output

\

A A
Y

Y4 L

9 HonHoft D HoffHon +H

Magnetic Field

4

Q

Hon Hoff O

==Y\ gileas
0 HoffHon +H
Magnetic Field

Specifications
Hon 2.0+-0.7 mT Hoff 1.2+0.7 mT

1.8V Typ. (1.6 Vmin/3.6 V max) ***HGDE
5.0V Typ. (4.5V min/5.5V max) «+*HGDF
3uA Typ.
1.65mA Typ.

Operating field
Spply voltage

Current
consumption

--+HGDE
--+HGDF

6
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HGDVSTO021A Features
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Specifications

-

g Package type: SOT-23-5 Parameters Specifications

_g Size 29x2.8x1.1mm

a VDD 3.0~30 V

‘E Power consumption 1mA typ.

% Sampling rate Continuous

= Operating Temp 140°C max

C% Hon typ. 2.0mT
Sensitivity Hoff typ. 1.4mT

Hys typ. 0.6mT

Applications

> AR BT oA
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HGDFPA**** Features
mERE, NS, R

14.15

)
S L
= Reed Switch AlpsAlplne
o LL " Long-distance detection (Z axis
L b : - is improved 60%.
= Ty R (compared our 3mT produgt)
= Z difection £
o . . = w0
< FrOllt Slde BaCl( Slde X dirsction,_ = g P N
c - N & TN { \ LT~
: 20 / \l P N / \
m 10 / ,/-"\ H /f""\\
) . .
72 | Applications " ; / )
S e R : [HGDFPAGTGA | g8 9g§8BR2°288¢8E8
* a:l: Iﬂ /fiﬁm{lj\l“ X direction[mm]
Specifications
Operatin magnetic field Hon 0.6 mT typ. Hoff 0.4 mT typ.
Supply voltage 5.0V Typ. (4.5V min/5.5V max)

Current consumption  1.65mA Typ.
Output Dual polarity /single output
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l B R (ON/OFF) A 1 22451 Bl

H 81 (E-Latch) W A F ATHALL EE % 1 451 5

Wi AIE ) ALY 5 GMR Hall
Magnet : Sensor Sensor

____________ Magnet Stroke ¢+ ON/OFF i 0.15mm 0.5mm
R EREEREE et | — ON/OFF RS i B
e . Gap e i3 0.4mm 3.7mm

. A 3B Bl AR T 2% A
Magnetic Sensor Magnet:® 5mm t2mm £k
PWB Gap: 5mm
Magnet stroke range: 25mm

i

GMR A [ 1 1 s 5 9 oG HE A

> TAERGA M IR A RR REBENS, BT OMRAB IR &8 R mZ /N, BRIt 58 R AR
b, RTSCEl RS R B B

> BRI OC 7 A () fish rl B . AT DUfSE FH GMRAS B8 B H HE e x0T 58, ok B T B 450
)3 2 A R .
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SOT-23 5pin
29x2.8x1.1mm

Sensitivity for OUT-A

.

t—

Sensitivity for OUT-B

L]

Features

o RPN B AR ELAT BN FLE

* 2% tH 90 B [l % AH 7 %2

Sensor output in 1 rotation

90 deg. phase difference

Applications

> ik ]

> Hhikfiil
ERES
BT

R
HLZH R B
=

4 poles >l

ring magnet
8 poles J <>

ring magnet —

Specifications

Parameters Specifications
VDD 3.0~30 [V]
Power consumption typ. 5 [mA]
Operating Temp Max.140 [degC]
Sample rate Continuous
Sensitivity typ. 0.8 [mT]
Rocommenced g - o
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- T gmit % (FEPCBAR L) HLYEFEE VDD=12V., FEALIEEs U &R 5040 S 26 (5 ) , JF@ETACH R
- AC HEL I J %8=100Hz ~ 100kHz 2 [&] A] A%

e AR L PR By LR I )

> ARG NGRS ) TE, = T E60% 5 A% IR S

> WUERB0% & A b= A w22, BTSRRI e U TR Al H I R AR G 2 T SO RS FE
ik

ALAPIHJGMR Encoder i [ J8 F&

> . B 100[KHz] %A AT LERE50% & 2 bb 1 4 H

> 10[kHz] A4 T 48eliA HEECN100 [krpm] o HGESFGMRAL B2 AT DL BE 78 J2 i 3

—> 1] DLTE vy 3 Jie 7 42 0 . A gk A7 A8
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AR (siv/cos wuz S )

HGARAPOOIA
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Features

2 i & 28 M (+sin, —sin, +cos, —cos)

o MSOP-8 i}k

Specifications
-ea Parameters Specifications
= Size 2.95x4.0 x 1.3 [mm]
'-g ( VDD ) Supply Voltage up to 5.5 [V]
i l Operating Temp -40 to +105 [deg.C]
=
+sin oS Operating magnetic field 20 to 60 [mT]
= -sin ] . -CoS
- Each Element Resistance typ. 3.5kOhm @RT
)
E GBITD Bridge Resistance typ. 1.75kOhm @RT
e & J
c_% 2 e 2w —— 400 Thermal Characteristics (TCR) max. 1600ppm/deg.C
%z:zz N\ —ven | zzz 3 %zjzz N\ —ves /] zzz 3 Thermal Characteristics (TCAR)  |min. -3900ppm/deg.C
ézeoo //\\ AN 100 g ézeoo \\ —L // 100 :E
S_,;‘)zsoo 0 é g)zsoo 0 é
£2400 N A \NLA 100E E2400 \_/ - -100% - -
5 200 \ / 200E 5230 \ / =¢| | Application Example
oo oo [ e w || I R
0 9 |18[?1 2;0 360 0 9 |18|% 210 360 . /Ejg;’f{ﬁ
ngle [deg. ngle [deg. g A
Around 550mVpp @VDD=5V ® E,l!li%_fﬁ?”
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ﬁﬂgﬁﬁmﬂ (SIN/COS MUE S ) .-

HGARANOOSA
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Package type: DFN1810

( )
VDD
|
+sin +Cos
—_— <
-sin -COS
[
S GND )
2900 400 2900
=—+sin = —+CO0S
€ 2800 ——sin -+ 300 £ 2800 <os
~ —\/s s —\/
B 2700 // \\ S 200 E B 2700 A ‘m //
-
82600 /NN~ 100 3 8 2600 SN Ve
® EC)
(<]
s 2500 0 - 2500 \\
£ 2400 N\ \\// -100 £ £2400 1 \\_// <
o = 0
5 2300 \_/ 200 5 2300 \U/
0 (7]
5 2200 -300 ~ § 2200
(7] 7]
2100 -400 2100
0 90 180 270 360 0 90 180 270 360
Angle [deg.] Angle [deg.]

Around 550mVpp @VDD=5V

400

; 300

200

=y
o
o

0

r -100

N

o

o
Different

-300
-400

| output [mV]

(F:]

Features

e 2 A & 2&MrfiH (+sin, —sin, +cos, —cos)
« DFN1810 ¥ /]NEf2

« 5k Q MreE & FE, (K THFE

* ®m/ELayout H H

Specifications
Parameters Spec
Dimensions 1.8 x 1.05 x 0.65 [mm]
Supply voltage up to 5.5 [V]
Operating temperature range -40 to +105 [deg.C]

Operating magnetic field range 20 to 60 [mT]

Element resistance typ. 10kOhm @RT

Bridge resistance typ. 5kOhm @RT

Thermal Characteristics (TCR) max. 1600ppm/deg.C

Thermal Characteristics (TCAR) | min. -3900ppm/deg.C

Applications
> Ao B el
> ikl
> HABLE
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FHEERS I sz SIN/COS SUS S B )

HGARPSO11A

Package t);pe:
TSSOP-8(small-type)

GDD —¢-

_SIN-0UT

R M> SIN+OUT

SIN-
.F/\COS+ % COS -OUT

M

p=

SIN+

OS+OUT
GNW COos-

Output@VDD 5V Diel

5000
4500

4000
3500 <
Z 3000 \ / ——+SIN
5 2500 ——+c0s
=
5 2000 \ / .
1500
-cos
1000

500
0
0 60 120 180 240 300

Angle deg \/38D:5V

Features
*2 A & 24 M
A (+sin, +cos, —sin, —cos)
s SR IME, Ta =150deg. C
« £4 6Vpp Output (@VDD=5V)

ZLPSALPINE

Parameters Specifications
Size 3x4.9x1.1[mm]
Supply Voltage 3to5.5[V]
Operating Temp -40 to +150 [deg.C]

Operating magnetic field 10 to 120 [mT]

Each Element Resistance typ. 3.5kOhm @RT

Current typ. 4mA @5V,RT

Thermal Charact. (TCR) max. 1600ppm/deg.C

Thermal Charact. (TCAR) min. -3900ppm/deg.C

Current Status
Feasibility Sample Ready
SOP target 2021.Q4

Application Example
> 7 3 A A RS

> ARTHAE

> Dakszhl, W B RS
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HGARPSO0IA Features
FEEE X RSB TUR T
pa— 2x2 J7l & 4 BEAHHaK
S — g (+sin, +cos, —sin, —cos) X2
ﬁi - EiR M SN E, Ta =150deg. C
M *#4+6Vpp Output (@VDD=5V)
Package type: TSSOP-16 Parameters Specifications
~ Die1 Die2 Size 50x6.4x1.1[mm]
8 GDD—O- SNouT \ QDD—* o -0UT\ Supply Voltage 3t05.5[V]
B I L @B S I @B — Operating Temp -40 to +150 [deg.C]
L SV ST Operating magnetic field 10 to 120 [mT]
> Q_%cos ouT Wes ouT
-8 i & COS+OUT i i COS+OUT Each Element Resistance typ. 3.5kOhm @RT
Q GND- : GND- !
o | \ - J\ o J Current typ. 8mA @5V,RT
Thermal Charact. (TCR) max. 1600ppm/deg.C

Thermal Charact. (TCAR) min. -3900ppm/deg.C

e VODRV_ T S Application Example
> 7 [R5 AR IR AR
Current Status > A
Feasibility Sample Ready > Dk 7B fiE ALk

SOP target 2021.Q4
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25degC 150degC
o) Raw wave o] Raw wave =
= — /" 25degCI YR I
4000 4000
- e N W D . [NPCSON IN |~ fovinlu =s A  s  AE DY
EIMJ AN N, yd —Cos Emm ™, —Cos YE = e
2 NN s PR / R AR 5 1
O -1000 N 7 Z O*IGDU________ T = 1| |
BiA ) i » S || - e N O W
4000 -4000
-5000 -5000
0 &0 12 180 240 0 20 0 80 12 18 240 30 980 AR
IR ER N _— 150degCHIHRIE
PCBIR Angle error Angle error
0.5 05
04 o |
_ o3 _ 03 |
%gi o o = e e e f_gi_____.____ o T L o ——=rmar |/
i{af R B ] g DN IR —1-3-10— i P, o il 0 N ——$
15 23 _
s o {EA7 FE RS FEAN B it
o &0 1 18 240 20 290 0 & 10 1m0 290 30 290 EE/‘JBEE’HZWEEHQ
Angle [deg) Angle (deg)

e PSR X B A TR R
> i T B A RGN R, T3 B0 JEk e eyt IR B

ALAPFJGMR A JE A% [ 28 I K Ab

> GMRALEES A ETHE e THRME (Sin) + (Cos) WOLLAE | THEIMH R,

> BEARER N RIS R NP, [H& [Sin/CosHHLEAZIRER W |, Kkt
S5 ) A R EE AN 2 )

>0 RIEHE)E, MAERZENGRE R RO 8 E BT, W LURERAE R
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ALAP}*=GMR £ 3% 4 Jgk 22 SETMRAY FE A% Ik 58 SEGIS & ) e n 7 [e)
T FEAR AR 11 45deg 77 171 it il
-E: 100 100 s\ ﬁégi%gjj
LEEE HEEE (T
RGP &
- il SR 37 (10min) AT 5 FIPAi £ O4E (SIN/COSE& HIAHAL ) 28k & XPin/z2 ([ %€ J2) WAk 77 In) = A A mT
ZEAL PR T AT R

-Phase Difference(Pdiff) = Vsin Phase — Vcos Phase

e/ 5 TR AT R TR 52 )
> Sin#yuMICos BTt i % J2 AL 7 ) 2 7 A2 S 5 Tl AN ] 38T AR AL, o
> SinfuMlCos ok i AHAL 2 (IEACE) A 72 3 BUA FERG FE AR 22

ALAP ¥ GMR A F 4% 82 14 Ak
> ALAPFIGMRAL JBZs X [&] 8 JZ b Wit B KR AL . X065 K J1 00 sz s . B

e EEHm IR 1A B 2 AR
SERZNHL, FLIREN AR G S IR AN 0 U P b 1) AR I 00 T, AT R

{25 B 5 1 ER SR U (N A
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Layout 1 WA (28 Layout 2 Layout 3
J— B (£1R) B (SHR)
PeB e
HLHL Fe RS |I PCB ——
PCB
s / FE IR H 15 5 BINE 5 B RO e st ) ™
s /' 7 A5 e PR AL A0 P THRRFBERALR  GERER L
BRNSKHEEA LA == (Atan Sin/Cos #%) (B PERAL IS R A T)

ZRNS X R

i M
2 WA, —s
1 tHH HAH
B W |1/ ‘w‘ (] {|]| —Cos
ST WYY LY
kY] W\ \h A

W WV W\

K E[EEA (deg)

> Layout 1,2, 3 EEs 1% 2 —FE .
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2. R OMRAL Bas BA R EE B, IRHEmi T RIS kSR, &6 TH
BT, A, T, ZEaREHs N A .

3. Zmhd#s FUOMRAL IR ERAE X PG 1 Il T R e RHFH0% 5 25 b, BLAZ90
FEFIA/BRIFIARNL 2, A H T AL ks B e el

4. FEE R (SIN/COSH Y ) GMRAL B854 1) 3 FH T 15y 1R 9 e 37 1) o
FLAEREE, I HARBSSAR A 2 [R AL B B i, AR TR
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