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SC9648

Two-Wire Current Square Output High Accuracy Speed Sensor IC

1. Features

*  Two-wire current interface

* High sensitivity

*  South and North pole pre-induction possible
* large air gap

e Single chip solution

e -40°C to 150°C operating temperature range
* Package: TS-2

2. Product Application

e ABS wheel speed sensor
*  Wheel speed sensor

3. Description

The Hall Effect sensor SC9648 is designed to
provide information about rotational speed to
modern vehicle dynamics control systems and
ABS. The output has been designed as a two-wire
current interface, square wave output, high
accuracy and sensitivity, with a wide operating
temperature and voltage range. High ESD and
EMC robustness make it ideal for harsh
automotive requirements.

The regulated current output is configured for
two-wire applications , can detect magnetic rings
and ferromagnetic materials.

The device is packaged in a TS-2. Itis lead (Pb) free,
with 100% matte tin-plated lead frame.

Not to scale

Fig.1 TS-2 Package Outline
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4. Terminal Configuration

TS-2 Package
(Top View)

1

VDD

L

2

GND

Fig.2 Pin description

Terminal
Type Description
Name Number
VDD 1 PWR 4.5V ~ 24 V power supply
GND 2 Ground Ground
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5. Ordering Information

Ordering Information Marking Ambient, Ta(°C) Package Packing Quantity
SC9648TS-TR 9648 -40 ~ 150 TS-2 Tape &reel 1500/reel
SC9648TS -BK 9648 -40 ~ 150 TS-2 Bulk 500/bag
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6. Absolute Maximum Ratings

over operating free-air temperature range

Symbol Parameter Test conditions Min. Max. Units
Voor Power supply reverse Voltage Tj<80C -0.5 - \Y
Voo Power supply voltage t=400ms, Ruy=100Q - 30 \Y
Irev Reverse current t<<4h, external current limitation required - 200 mA

Ta Operating ambient temperature -40 150 °C
T Maximum junction temperature | 5000h, Vpp<16.5V -55 150 °C
T Maximum junction temperature | 2500h, Vpp<16.5V -55 160 °C
T Maximum junction temperature | 500h, Vpp<<16.5V -55 175 °C
Tste Storage Temperature -65 175 °C
Rena Thermal resistance - 190 K/W
Note :

Stresses above those listed here may cause permanent damage to the device. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.

7. ESD Protection

Symbol Parameter Test conditions Min. Max. Units
Refer to JESD22-A114F HBM standard,
Vs eu HEM R=1.5kQ, C=100pF 8 +8 KV
Vesp_com cbM Refer to JESD22-C101F CDM standard -750 750 \
Rev.A1.1 5 www.semiment.com
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8. Operating Characteristics

over operating free-air temperature range (Vpp=12V, unless otherwise noted)

Symbol Parameter Test Conditions Min. Typ. Max. Units
Electrical parameters
Voo Operating voltage Ti<Tj(max) 4.5 12 24 \Y
Iob(Low) Operating supply current Vpp=4.5V to 24V 5.9 7.0 8.4 mA
Ipo(High) Operating supply current Vpp=4.5V to 24 V 11.8 14.1 16.8 mA
Ratio Supply current ratio Ioo(High) / Ipp(ow) 1.9 - - -
tr, tr Output rise/fall slew rate RM<750Q, T<170°C 8 - 26 mA/us
I Current ripple dlx/dVpp - - 90 UA/V
tpo Power on time Vpp>4.5V - - 0.1 ms
Duty Vpp=12V,AB>2mT, Sine wave 40 50 60 %
R 2 [ o2 |«
Magnetic Characteristics
Bo Pre-induction -500 - 500 mT®@
ABstat,I/r® | Pre-induction offset Blei-Bright When the gear is stationary -20 0 20 mT
ABW Differential induction Blef-Bright When the gear is rotating -120 - 120 mT
Brvs Hysteresis 0.3 0.7 1.5 mT
finag Frequency -3dB, single pole 1 - 10000 Hz
Note:

(1) The ratio of the change in current to the increase in power supply as the operating voltage increases

(2) 1mT=10GS

(3) The magnetic field difference between the left and right Hall induction points in the chip is measured only by the back magnetic field, no gear
or the gear is stationary
(4) After eliminating the back magnetic deviation, the magnetic field difference between the left and right Hall induction points inside the chip is

passed when the gear or magnetic ring rotates
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9. Block Diagram

SC9648
Analog
Voo Vref :
X Regulator p——» Bias —>
Digital
Vref>
Hall Main
Arrays Comp
Amplifier +
X Output
P Drv
|7 + Low Digital
Pass |—» Signal
- Filter Hyst Comp Process
X +
Offset
Control T
TestMode
GND Control

X

Fig.3 Block Diagram

10. Function Description

The SC9648 is an optimized Hall-effect sensing integrated circuit that contains two Hall sensing points inside the
chip to detect the motion of a permanent magnet or ferromagnetic object by measuring its differential magnetic
flux density.

In order to detect the motion of a ferromagnetic object, a permanent magnet must be affixed to the back of the
chip (no mark surface), and the magnetic flux offset of up to £20mT must be eliminated through the internal self-
calibration algorithm of the chip.

There is a certain hysteresis in the chip. When the differential magnetic field is higher than the positive hysteresis,
the output current changes from low to high at the next moment when the differential magnetic field equals
zero. When the hysteresis of the differential magnetic field is less than negative, the output current changes from
high to low at the next moment when the differential magnetic field equals zero. If the spacing of permanent
magnets or ferromagnetic objects is regularly distributed, the output current waveform duty cycle is 50%.

Because the circuit is a two-wire current type output and has high EMC robustness, it is very suitable for ABS
wheel speed sensor.

Rev.A1.1 7 www.semiment.com



SC9648 Two-Wire Current Square Output High Accuracy Speed Sensor IC r‘i ' )emi[l/E'nt

Wheel Profile
Air Gap |2.2mm 2mm

4mm

Ipp(high)

IDD(Low)

\/

Fig.4 Gear position-differential magnetic field-output response diagram

11. Typical Application

1
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Fig.5 Typical Application

Rev.A1.1 8 www.semiment.com



SC9648 Two-Wire Current Square Output High Accuracy Speed Sensor IC fi ' pemin/Ent

12. Package Information TS-2
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Notes:
1. Exact body and lead configuration at vendor’s option within limits shown.
2. Height does not include mold gate flash.
3. The spacing between two hall plates is 2.0mm
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Where no tolerance is specified, dimension is nominal.

Fig.6 Package Dimension
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13. Revision History

Revision Date Description
Rev.A1.0 2024-05-30 First official datasheet
Rev.A1.1 2025-03-14 Update datasheet format
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Notice and Disclaimer

The information, data, and specifications set out in this document (the “Document”) are provided "AS IS" and
for reference purposes, they shall not be construed as any warranty or authorization, whether express or implied,
including but not limited to warranties of accuracy, completeness, merchantability, fitness for a particular

purpose, or non-infringement of any third party’s intellectual property rights.

Users of this Document are solely responsible for the selection, use, and application of SEMIMENT products, as
well as for ensuring the safety of such applications. Users shall comply with all applicable laws, regulations, and
requirements related to the use of SEMIMENT products. Any application-related information or support that may

be provided by SEMIMENT is for reference only and does not constitute any guarantee or liability.

The resources described in this Document are subject to change without notice. SEMIMENT grants permission
to use these resources solely for the development of applications incorporating SEMIMENT products as described
herein. Any other reproduction, distribution, or public display of these resources is prohibited without prior
written consent. No license, express or implied, is granted under any SEMIMENT intellectual property rights or

any third-party intellectual property rights.

You agree to defend, indemnify and hold harmless SEMIMENT and its representatives from and against any

claims, damages, costs, losses, or liabilities arising from your use of these resources.

For the latest product information and technical support, please contact SEMIMENT (www.semiment.com).

Copyright © Semiment Technology Co.,Ltd
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