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Revision history
(Model : HED57XXU12)

Date Rev. No Contents revised Design Approval
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1. Description

The HED57XXU12 Omnipolar Hall effect sensor IC is fabricated on mixed signal CMOS technology.
It incorporates advanced dynamic offset cancellation techniques to provide accurate and stable
magnetic switch points. The circuit design provides an internally controlled clocking mechanism to
cycle power to the Hall element and analog signal processing circuits.

This serves to place the high current-consuming portions of the circuit into a sleep mode.
Periodically the device is awakened by this internal logic and the magnetic flux from the Hall element
is evaluated against the predefined thresholds. If the flux density is above or below the Bor/Bre
thresholds then the output transistor is driven to change states accordingly.

While in the sleep cycle the output transistor is latched in its previous state. The design has been
optimized for service in applications requiring extended operating lifetime in battery powered systems.
The output transistor of the HED57XXU12 is switched on (Bor) in the presence of a sufficiently
strong South or North magnetic field. The output is switched off (Bre) in the absence of a magnetic
field.

2. Specification
2.1 Absolute Maximum Ratings
Supply Voltage, Voo @ 5V
Output Voltage, Vour : 5V
Output Current, losr :10mMA
Operating Temperature range (T») : -40 to 85
Storage Temperature range (Ts) : -55 to +150

ESD Sensitivity : MM 500V, HBM 5000V
Exceeding the absolute maximum ratings may cause fatal damage.

2.2 HED57XXU12 Electrical Specification
[Operating conditions Ta=25°C, Vop=2.5V to 3.5V]

Parameter Symbol | Test conditions Min. | Typ. | Max. | Units
Supply Voltage Voo Operating 2.5 2.75 3.5 \%
loo Awake, Vop=3.5V - 3.0 5.0 mA
Supply Current s Sleep, Vop=3.5V - 3.5 6.0
lave Average, Vop=3.5V - 6.5 10.0
LOW Level Output Voltage Viow B>Bor, lour=1MA 0.0 0.25 0.4 Vv
Output Leakage Current lLeax B<Bre, Vopr=3.5V - - 1.0
Awake mode time Tawx Operating - 50 120
Sleep mode time Ts Operating - 40 60
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2.3 HED57XXU12 Magnetic Specifications
[Operating conditions Ta=25°C, Vwp=2.5V to 3.5V]

Parameter Symbol | Test conditions Min Typ. Max. Units
Operate Point Bor Operating - +38 +55 G
Release Point Bre Operating +10 +28 - G

Hysteresis Bivs IBor - Brel 3 10 23 G

3. Package Dimensions [unit : mm , Tolerance : +0.10 ]
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[ Outline ] [ Hall Pattern Location ]
HED57XXU12 HED52XXU12 HED56XXU11 HED58XXU12
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4. Pinning

Pinning is shown viewed from marked side

Pin NO.3 : GND

Pin NO.1 : Vi Pin NO.2 : OQutput

[ HED57XXU12 ]

5. Recommended Land Pattern [unit : mm]
0.8

Ny Se—

2.4

1.9

6. Functional Diagram

\/DD.

OQutput

Schmitt trigger

GNDi

Hall Plate

HED57XXU12(060919) Rev.0 Page 5/17
www.DataSheetdU.com



PEAmsun o o
ELECTRO-MECHANICS ( LEALY FREE

7. Internal Timing Circuit

Sample &

Period
Current 4 Output Latched

A
\J
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Time
8. Output Switching Characteristics
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9. Typical Application

2.5V°3.5V —

+

Pull-up resistor:50 100

10. Endurance test specification

-Test Items and Test Conditions

10.1 Environmental Test

- Test q
NO Test Item Test Condition Length Fail/Samples
1 High Temp. | 12170 500hrs 0/20
Storage Test
2 Low Temp. | o= 40 500hrs 0/20
Storage Test
High Temp. _ _
3 Operation Test Ta=150 , V=3V 408hrs 0/20
High Temp.
4 High Humidity |Ta=130 , Vw=3V, 85%RH 50hr 0/20
Operation Test
5 P.C.T. Ta=121 , 100%RH, 2atm. 96hr 0/20
6 Them‘Tae'stShoc" 65 (30min) - 150 (30min) 500cycles|  0/20
7 | Soldering Heal |, Temp = 2605 , Preheating = 150~180 otimes 0/20
Resistance Test
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10.2 Mechanical Test
NO Test Item Test Condition Fail/Samples
— Freq. : 10~55Hz, Amplitude : 1.5mm,
1 Vibration Test sweep time 1min, 2hrs per axis(X.Y.Z) 0720
5 Impact Test 300_09 s, 0.5mm, I—_|a|f sine wave pulse, 0/20
3 impacts per axis.
10.3 Electrical Test
NO Test Item Test Condition Test Length Fail/Samples
HBM : R1=10 , R2=1.5 , C=100pF, 1sec :
All Leads >6kV stimes 0720
! =sb MM : R1=10 R2=0Q,C=200pF, 1
© R1= , R2=0Q,C=200pF, 1sec ;
All Leads >600V stimes 0720
11. Performance Graphs
Magnaetic Thresholds vs, Ta (Vop=3V) Magnetic Thresholds vs. Vop (Ta=25deg)
s _..—.L—--—-—;—"'i'_: G I_[_: 1= = Y I o ol 51 S0 M e e
B o i S R SRR R B0 O R R ol b b b e r et
| L_d - T O I i i
i' | y I'-'le- - Py ] I :""""" L iy [P — ToE T
R i e e i el o it Bt EE B E -1 - T AT e Fe= =T
bt Bt il ) S i ML L 1, )y ot
i P L Ol 0 5 O 0 s O o . 5 B T B BRI AT S S ]
: R o i e e e 1 e W
Current Consumplicn ve. Ty (Vp=IV) Current Consumption vs, Wop (Ta=25deg)
T | |
2 i Ol e e e R ERETT SR
L et el Rt I att DO LR LT | {1 =R BT B ot TR SO AR
1 s O R B . e = S I

HED57XXU12(060919) Rev.0 Page 8/17

www.DataSheetdU.com



ﬂ ELECTRO-MECHANICS
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Awake and Sleep Time vs. Ty (Vap=2V)
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12. Packaging

12.1 Taping

HED57XXU12 should be packed, that marking surface shown through cover tape.

At least, 20

vacant parts are made both front and rear side of tape.

Tape Running Direction

\/

o\\o o o o

‘o 0 o

@@ﬁﬁ@?ﬁlw@

Trailer

—>|<—
Vacant

Components
Contained

Header ‘
Vacant

Leader

Part
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12.2 Tape Specifications
Pull Strength(F) = 20 70g

F e
COVER TAPE l\"\‘l% 180

ot Je JU CARRIER TAPE

Devices should not run out of a pocket when tape is bent down 15mm curvature.
Devices should not stick to cover tape.

Devices should be kept below 40 and below RH80% in the shade.

Tape has no joint.

12.3 Packing Unit
3,000pcs of devices are packed in one reel.
Ten reels(30,000pcs) are packed in one box.
Dummy could be packed for safe dealing.

12.4 Carrier Tape [Unit : mm]

$1.50 2010
420010,10 4~OO¢O'WO 2'0010.05
gyg[é O ETo- b
(@) g
| A e
;\\ @1.10 010
\”B” |
i 3.15°%7
2.50 010 8 | o
[ R <
FT(W#O) N | /F
|
DETAIL "A” DETAIL "B~
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12.5 Reel [Unit : mm]
[FRONT SIDE] T [REAR SIDE]
t
Pl T -
| > i
A W
Symbol A B C W T t
?180+0 @60+1

Spec. 3 0 @13+0.3 9+0.3 11.4+1.0 Max. 2.0

This REEL is made of PLASTIC and can be recycled.
12.6 Marking Table

Use Laser Marker

Weekly Mark Table
Week | Mark | Week | Mark | Week Mark | Week | Mark | Week Mark Week | Mark | Week | Mark
06/40 FP2 | 07/03 GF2 | 07/19 GV2 | 07/35 HP2 | 07/51 132 08/14 JE2 | 08/30 JU2
06/41 FQ2 | 07/04 GG2 | 07/20 GW2 | 07/36 HQ2 | 07/52 IK2 08/15 JF2 | 08/31 JV2
06/42 FR2 | 07/05 GH2 | 07/21 GX2 | 07/37 HR2 | 07/53 IL2 08/16 JG2 | 08/32 Jw2
06/43 FS2 | 07/06 GI2 | 07/22 GY2 | 07/38 HS2 | 08/01 IM2 08/17 JH2 | 08/33 JX2
06/44 FT2 | 07/07 GJ2 | 07/23 GZz2 | 07/39 HT2 | 08/02 P2 08/18  JI2 | 08/34 JY2
06/45 FU2 | 07/08 GK2 | 07/24 HA2 | 07/40 HU2 | 08/03 1Q2 08/19 JJ2 | 08/35 Jz2
06/46 FV2 | 07/09 GL2 | 07/25 HB2 | 07/41 HV2 | 08/04 IR2 08/20 JK2 | 08/36 KA2
06/47 FW2 | 07/10 GM2 | 07/26 HC2 | 07/42 HW2 | 08/05 IT2 08/21 JL2 | 08/37 KB2
06/48 FX2 | 07/11 GN2 | 07/27 HD2 | 07/43 HY2 | 08/06 U2 08/22 JM2 | 08/38 KC2
06/49 FY2 | 07/12 GO2 | 07/28 HE2 | 07/44 1A2 | 08/07 V2 08/23 JN2 | 08/39 KD2
06/50 Fz2 | 07/13 GP2 | 07/29 HF2 | 07/45 B2 | 08/08 W2 08/24 JO2 | 08/40 KE2
06/51 GA2 | 07/17 GQ2 | 07/30 HG2 | 07/46 IC2 | 08/09 Y2 08/25 JP2 | 08/41 KF2
06/52 GB2 | 07/15 GR2 | 07/31 HJ2 | 07/47 D2 | 08/10 JA2 08/26 JQ2 | 08/42 KG2
06/53 GC2 | 07/16 GS2 | 07/32 HK2 | 07/48 IE2 | 08/11 JB2 08/27 JR2 | 08/43 KH2
07/01 GD2 | 0717 GT2 | 07/33  HL2 | 07/49 IF2 | 08/12 Jc2 08/28 JS2 | 08/44  KI2
07/02 GE2 | 07/18 GU2 | 07/34 HM2 | 07/50 1G2 | 08/13 JD2 08/29 JT2 | 08/45 KJ2
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12.7 Label Code Numbering
[Reel Label]

HEDS57XXU12 A T8 I

N0 B I “ABC or &

{j)b"la;-_?'&] [C181e 3,000 pes TAPING NO.

—>{REEL NO : 1001~1999

[LOT NO : 001~999

T ===

The day of manufacture
_
1~9 : 1st~9th, A: 10th, B: 11th, C: 12th ~

The month of manufacture

\

1~9 : Jan.~ Sept., A: Oct., B: Nov., C: Dec.

The year of manufacture
P : 2005, Q : 2006 ~

\J

Type of product
A : Normal, B : Bulk, C : Initial

R : Rework, S : Sample

\J

| Sub-Contractor

[Box Label]

HEDS57XXU12 4184

t*ﬁ.H' Maze / IEJE!E ! 30 000 pcs

A
LTI [BOX Label)

Numbering same method of Reel Label.
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[Reel Label]

[Aluminium Bag Label]

MAR K : AA2 HED57XXU12 A200

ATy
MSL : 2 W
o> (£ |

[Outer Box Label]

/

/ HED57XXU12 A200
AR A T
Fekekiiekx /1000 / 30,000pcs

i |
d&&P 111 T

HALL IC
MARK : AA2
MSL : 2

/e

Dimension(mm)
width | Length | Height Plinsuncd o
245 220 142
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13. Solder Conditions
13.1 Reflow Conditions(Pb Free)
No Rapid Heating and Cooling.

Reflow Frequency : 2 times max.

Surface Temp.[ ]

Max.260

200 |

Max.10sec

150

Max.40sec

P

Max.100sec

Time
13.2 For Manual Soldering

- Not more than 5 seconds Max.300 , under soldering iron.

14. Notes

Confirm pin connection when circuit designs.
Use in magnetic field that is strong enough above Bop.
(Magnetic circuit must have effective air gap)

Hall IC is sensitive to vertical magnetic field. therefore the sensing face of HALL IC is

always opposite to magnetic pole (N or S)
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15. RoHS Data

SGS

Test Report NoO. rss0s01/LF-cTSGP0S-22819 Date. September 19, 2006 Page 10f 3

To:  SAMSUNG ELECTRO-MECHANICS CO., LTD.
3114 Maetan3-dong
eonglonh-gu
Suwon-city
GYEOMNGGI-DO

Korea

The following merchandise was submitted and identified by the client as -

Commadity ; Hall 1€ S0T-23
G5 File No. ; GPOE-232
Received Date : September 12, 2006

Test Porforming Date @ September 13 2006
Test Performed 1 555 Testing Korea tested the sample(s) selected by applicant with following results

Test Resulls : For further details, please refer to followang page(s)

565 Testing Korea Co, Lid.

Jade Jang
oty T T
Jully Oh (
Jerry Jung

{Testing Person Jeff Jang ! Chemical Lab Mgr

Ths Tast Foporf &5 bsued by the Company subject o is Geenml Cosdbions of Bereee ponded owerkal Afendon & dres fo the Imimdoss ol Sablly, ndemnPlcadios asd
wesictnsal Bsucs datned Barn Tha mecks shosn in ths mst mpot eler ony 10 $e samplo o Bslad uskss othensiss stated This Test Repod cannct be roprocuced  mecept
in Wl wathouk pricrweiien permssos of the Company
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Test Report NO. Fes0501/LF-CTSGP06-23819 Date. September 19, 2006 Page 2 of 3
Sample No. 1 GPOG-23819.001
Sample Description ; Hell IC 50T-23
Styiefitem Mo. WA
Comments = Materials are 5i and epoxy
Heavy Motals:
Test Hems Unit Tost Method MDL Resulls
Cadmium (Cd) mg'kg L5 EPA 305061955, LS EPA GINOB(1556), IGP 0.3 NR
Lead {PE} mgfkg L5 EPA 3060E(1055), LIS EPA B010B(1996), ICP =1 M.D.
Meroury (Hg) mgikg U5 EPA 3062(1993), US EPAGDDB{1955), ICF 2 n.D
Hexavalert Chromium (Cr W) mgikg LS EFA 30504(1995), LIS EPA T196A(1952), UV 1 M.D.
Flame Retardants-PEEsPEDES
Tesl Hems Unit Test Method MOL Resulls
Morabrarobiphenyl mgkg LIS EPA 3540C, GOME 2 ND
Dibramobighenyl makn LS EPA 300, GOME ] H.D
Tribromaobiphenyl mgikg LIS EP# 35400, GLINE 5 M.D.
Talrabramabiphanyl mighg L5 EPA 35400, GLIME =] MN.D
Penlabramabiphenyl mgikg LIS EPA 35400, GRINMS 5 M.
Hexabromabiphenyl mghkyg LIS EFA 3540C, GOMS 5 MO
Heptabromabipheryl mglkg LS EPA 35400 GOMS 5 H.D.
Cslabromabiphanyl mgfkg LIS EPA 3540C, GCIMS 5 MO
HNorabremabiphery! makg Us EPA 35400, GCIMS 5 I.D.
Decabramobiphenyl maikg LIS ERA 85402, GEINE 5 M.D
Morobromodipheny] efbar mgikg LIE EPA 35400, GLINS =] M.D.
Dibrarmaigheny sther mglkg LS EPA 35400, GOME 5 MO
Tribromadiphenyl ethar mglkg WG EPA 330G, GLIMG 7] ME
Tetrabramodiphenyl athar mgikg LS EPA 35400 GOME 5 N.D.
Pantabremodipheny! ethar malkg LS ERA 35400, BEMS 5 KD
Hexabromodiphenyl ether mgikg LS EPA 35400 GOMS 5 M.D.
Hegplabramodphenyl ethear malkg UE EPA 35400, GOME 5 ..
Celabramodipheny] ether mgiky LI EPA 35400, GLIMS =] M.D.
Morabramodiphenyl ether ] LS EPA 35400, GLIMS 5 MO
Decatromodiphenyl ethar mgikg LIS EPA 35400, GLIMS 51 M.D.
NOTE: (1) M.O. = ot detected (<MDOL)
12} pom = mglhg
(3} MOL = Methed Detection Limit
(4} - = Mo regulation
(5} ** = Qualitative analysis (Mo Unit)
18] Hagatve = Undefeclable / Posibive = Deteciable
Ths Tast Report B bsed by the Company subjet o bs Gemenml Cosdbions of Bsrecs pomisd owerkal Afandon & dees o the Imimdoss of Hablly, ndemmPleados and
wisdictoral meues defned Bamen Tha meseks shosn in ths Sesl mpod mefer only o e sample e il uskss dhersss sialed Ths Test Repos connct be reprocuiced  mecept
n Ll wibouk pricrertien permssos of tha Compary
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Test Report NO. Fesoso1LF-CTSGPI6-23819 Date. September 19, 2006 Page 3 of 3

Picture of Sample as Received:

s g oo

NOTE: (1) M.O. = Not detected {<MDL}
(21 pom = molkg
(3} MOL = Methed Detection Limit
(4} - = Mo regulation
(5} ** = Qualitative analysis (Mo Unit)
18] Hagatve = Undefeclable / Posibive = Deteciable

Ths Tast Fepod B bswed by the Company subject lo is Gamenl Cosdiiors o Bsrece pnded owrkal Afardon & drawe to the mimdoss of Rablly, ndermPleados asd
wsdicknral Bsues defned Bamen Tha mseks shosn in ths sest et mefer ony o e sample ek eslad uskss othersiss stated Ths Test Repod cannct be reproduced  mecent
n bl wathout priorweriten permissos of tha Company
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