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DB-Series Power Switch ICs

DB001 Equivalent Circuit and Top-View Pinout Features

e Designed to work with NVE AD9xx or other
Voltage 3.3 Volts . e . .
R > Vreg ) magnetic sensors, capacitive sensors, inductive
4 Input ) sensors, or photoelectric sensors
¢ High current output, up to 300 mA continuous
:| o Short circuit, reverse battery, transient, and

Amplifier

thermal protection
e Integrated LED driver
¢ On-chip voltage regulator
=) e Up to 50 kHz switching frequency
e Wide voltage and temperature operating ranges
sc ) e MSOP8, SOICS packages or bare die
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Applications

Vee () Vreg o Cylinder position sensors

¢ Solenoid, motor, or relay driver

¢ Output driver for magnetic, capacitive,
inductive, and photoelectric sensor assemblies

ISC Input
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Description

Sink Out GND NVE’s DB-Seriqs parts are de§igned tg provide
the “front-end” signal processing required for
robust industrial sensor assemblies. They can sink
or source up to 300 mA and feature transient
protection to meet rigorous EMC and ESD
standards, integrated thermal shutdown, reverse
supply protection, a voltage regulator, a driver for
a high-efficiency LEDs, and short circuit
(Cvee Reptimir i »(_vreg protection (SCP) for the current-drive output.

Input )
Ampliior The DBO001 is designed to work with NVE’s
@ AD9xx GMR Switches™. By relying on the SCP
:| embedded in AD9xx sensors, an ultraminiature

DB001-00E

DB002 Equivalent Circuit and Top-View Pinout

Thermal sensor assembly is possible with just an AD9xx
Shutdown GMR Switch, a DB001-00 signal processor, one
or two capacitors, and an LED.

LED

(Ground _‘ e iy L cap ) The DBO002 contains SCP circuitry and is designed
to take a generic digital input from any source,
DB002-02E such as inductive or photoelectric sensors.
It is ideal for 24 V industrial protocols like
EtherNet/IP, PROFINET/PROFIBUS, Modbus
mowt | @ 8 % GND TCP/IP or RTU, IO-Link, and DeviceNet.
Vreg om Delay
o
N
Vee Io Source Out
N
Sink Out D LED
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Absolute Maximum Ratings

The Industrial Switch Sensor Interface IC
AR

Parameter Symbol Min. Typical Max. Units
Input voltage Vee 0 36 Volts
Vcc reverse voltage Vee —36 36 Volts
Operating temperature Trmin, Trmax —40 170 °C
Storage temperature —65 170 °C
ESD (Human Body Model)! 2000 Volts
Output current

DBO001 Imax -250 250 mA
DB002 —350 250

Stresses beyond those listed under “Absolute maximum ratings” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated under “Electrical

characteristics” is not implied.

Operating Specifications (—40 to 125 °C)

Parameter Symbol Min. Typical Max. Units
Input voltage

DB001 Vin 4.5 30 v

DB002 6.2 30
Voltage regulator output voltage

DB001 Vieg 3.0 3.3 3.6 v

DB002 4.5 5.0 5.5
Voltage regulator output current Lreg 10 mA
Switched output current

DB001 I 200 mA

DB002 ma 300
Capacitive load CL 100 nF
Off State output leakage current Tieax 300 A
Quiescent current (output off) I 1.4 mA
LED driver current ILep 0 3 mA
Thermal shutdown temperature Tmax 200 °C
Sourcing input current or CMOS/TTL drive current req.

DB001 Tin-min 100 LA

DB002 5
Turn-on voltage at input terminal Vreg/2 +

Von 0.5 v
Turn-off voltage at input terminal Vo Vre(:)géZ - v
On/Off hysteresis Vst 0.25 \
Output transistor saturation voltage Vrop 0.5 1.1 1.5 \
Short circuit protection turn-on current Iscp-on 400 650 mA
Output short circuit current Iscp 0.5 0.84 1.0 A
Switching frequency bandwidth Sowitch DC 50 kHz
Thermal Specifications

Parameter Symbol Min. Typical Max. Units
Junction—ambient thermal resistance

DB001 0ja 320 °C/W

DB002 240
Power dissipation

DB001 Pd 500 mW

DB002 675
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Typical Application Circuits

Ground Vreg P Vreg vcC vee
AD9IXX-XX DB001-00E
Source [ | L g-Sink In Sensor Interface IC ISC
Cap ShortL LED S(())ul:'tce
Out )
Cap2 [ ) vccC Ground Sink Out
t, CapT t, CapT %

Ground )

Figure 1: DB001 current-sourcing output configuration. For current-sinking applications, connect Source Out to GND
and use Sink Out as the output.

N/C VCC Vreg vCcC vee
AD122-00
N/C _ Source Delay DB002-02E LED
Sensor Interface IC Source
N/C N/C In u
7N Out Out )
Ground | N/C Ground Sink Out
Delay L \h
=] N

@ Ground )

Figure 2: DB002 in current-sourcing output configuration. For current-sinking applications, connect Source Out to GND
and use Sink Out pin as output.
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Pinouts
DB001-00E
Symbol Description Pin
Ve! Input power for DB001 IC 1
ISC Connect to AD9xx ShortL pin6; leave floating if SCP is not used 2
Source Out | Output PNP transistor collector 3
Sink Out Output PNP transistor emitter 4
GND!:2 Voltage ground 5
LED Current-limited source for LED 6
Input Switch input 7
Vieg Regulated voltage supply 8
DB002-02E
Symbol Description Pin
Input Switch input 1
Vieg Regulated voltage supply 2
Ve ! Input power for DB002 IC 3
Sink Out Output PNP transistor emitter 4
LED Current-limited source for LED 5
Source Out | Output PNP transistor collector 6
5 Capacitor sets timing of SCP onset. Connect a capacitor from here to GND,
Delay S 7
minimum 1 nF.
GND!?2 Voltage ground 8
Bypass capacitor between VCC and Ground recommended (10 nF or larger).
In noisy environments a capacitor may be used on Vreg if necessary, up to 100 nF.
(DB002 only) A capacitor of at least 1 nF must be placed between the Delay pin and ground on the IC.
Available Parts
Part Number Input Die Size (mm) Package Marking
DB001-00E Current Sinking from AD9xx-00 MSOPS FFD
DB001-01 Current Sinking from AD9xx-00 1.48x2.25 Die 30284D
Any Current Sourcing or CMOS/TTL
DB002-02E Compatible Digital Output Device SOIC8 DB002-02
Any Current Sourcing or CMOS/TTL . 30304H
DB002-01 C}c])mpatible Digitalgt)utput Device 1.89x2.85 Die (Chip ID Number)

NVE Corporation
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Evaluation Board

Evaluation boards are available for DB002-02E. The boards include recommended capacitors, an LED to show the output, and
switches to select sourcing or sinking output. Connections are available through header pins and screw terminals. An edge
connector allows the DB002 Evaluation Board to be connected to an NVELink board, like ADT501-10E-EVBOI.

+=40°C to +170°C
+ 5 uAinput Current =
+ Qutput Shert Circuit Protection -

" NVE CORPORATION

. . .DB002-02E-EVB
©NVE Corporation

Part Number DB002-02E-EVB01 Evaluation Board
(3.5"x 2" /89 mm x 51 mm; actual size).
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Package Drawings

MSOPS (-00 suffix)

0.114 (2.90)
0.122 (3.10
(3.10) i
H H H H — 0.016 (0.40)
0.027 (0.70)
0.189 (4.80) 0.114 (2.90) 0.032 (0.80)
0.197 (5.00) . 0.122 (3.10) m¢ 0,043 (1.10)
H H H j 0.024(0.60) = 0.002 (0.05)
A 0.005 (0.13) 0.028 (0.70) | | 0.006 (0.15)
0.010 (0.25) L 4 “W
0.016 (0.40) ) ' NOTE: Pin spacing is a BASIC
dimension; tolerances
do not accumulate
SOIC8 (-02 suffix)
0.188 (4.77)
0.197 (5.00) ~0.016 (0.4)
0.050 (1.3)
{ H H H 0.052 (1.32) 0.054 (1.37)
0.062 (1.57) 0.072 (1.83)
0.228 (5.8) 0.150 (3.8) @
0.244 (6.2) 0.157 (4.0) v j}j}jﬁi
° 0.050 (127)—» < 2:004(0.1)
! 0.012 (0.3)
L H H H 45°NOM NOTE: Pin spacing is a BASIC
) 0013(03) 0.007 (0.2) L gg"rf’;s:;’c‘h ‘;'322"93
0.020 (0.5) 0.013 (0.3)

Soldering profiles per JEDEC J-STD-020C, MSL 1.
Units in inches (mm).
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Revision History

SB-00-174 — Rev. A Change
March 2026 o Initial release.
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Datasheet Limitations

The information and data provided in datasheets shall define the specification of the product as agreed between NVE and its customer, unless NVE and
customer have explicitly agreed otherwise in writing. All specifications are based on NVE test protocols. In no event however, shall an agreement be
valid in which the NVE product is deemed to offer functions and qualities beyond those described in the datasheet.

Limited Warranty and Liability
Information in this document is believed to be accurate and reliable. However, NVE does not give any representations or warranties, expressed or
implied, as to the accuracy or completeness of such information and shall have no liability for the consequences of use of such information.

In no event shall NVE be liable for any indirect, incidental, punitive, special or consequential damages (including, without limitation, lost profits, lost
savings, business interruption, costs related to the removal or replacement of any products or rework charges) whether or not such damages are based on
tort (including negligence), warranty, breach of contract or any other legal theory.

Right to Make Changes
NVE reserves the right to make changes to information published in this document including, without limitation, specifications and product descriptions
at any time and without notice. This document supersedes and replaces all information supplied prior to its publication.

Use in Life-Critical or Safety-Critical Applications

Unless NVE and a customer explicitly agree otherwise in writing, NVE products are not designed, authorized or warranted to be suitable for use in life
support, life-critical or safety-critical devices or equipment. NVE accepts no liability for inclusion or use of NVE products in such applications and such
inclusion or use is at the customer’s own risk. Should the customer use NVE products for such application whether authorized by NVE or not, the
customer shall indemnify and hold NVE harmless against all claims and damages.

Applications
Applications described in this datasheet are illustrative only. NVE makes no representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications and products using NVE products, and NVE accepts no liability for any
assistance with applications or customer product design. It is customer’s sole responsibility to determine whether the NVE product is suitable and fit for
the customer’s applications and products planned, as well as for the planned application and use of customer’s third party customers. Customers should
provide appropriate design and operating safeguards to minimize the risks associated with their applications and products.

NVE does not accept any liability related to any default, damage, costs or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party customers. The customer is responsible for all necessary testing for the
customer’s applications and products using NVE products in order to avoid a default of the applications and the products or of the application or use by
customer’s third party customers. NVE accepts no liability in this respect.

Limiting Values

Stress above one or more limiting values (as defined in the Absolute Maximum Ratings System of IEC 60134) will cause permanent damage to the
device. Limiting values are stress ratings only and operation of the device at these or any other conditions above those given in the recommended
operating conditions of the datasheet is not warranted. Constant or repeated exposure to limiting values will permanently and irreversibly affect the
quality and reliability of the device.

Terms and Conditions of Sale
In case an individual agreement is concluded only the terms and conditions of the respective agreement shall apply. NVE hereby expressly objects to
applying the customer’s general terms and conditions with regard to the purchase of NVE products by customer.

No Offer to Sell or License
Nothing in this document may be interpreted or construed as an offer to sell products that is open for acceptance or the grant, conveyance or implication
of any license under any copyrights, patents or other industrial or intellectual property rights.

Export Control
This document as well as the items described herein may be subject to export control regulations. Export might require a prior authorization from national
authorities.

Automotive Qualified Products

Unless the datasheet expressly states that a specific NVE product is automotive qualified, the product is not suitable for automotive use. It is neither
qualified nor tested in accordance with automotive testing or application requirements. NVE accepts no liability for inclusion or use of non-automotive
qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in automotive applications to automotive specifications and standards, customer (a) shall
use the product without NVE’s warranty of the product for such automotive applications, use and specifications, and (b) whenever customer uses the
product for automotive applications beyond NVE’s specifications such use shall be solely at customer’s own risk, and (c) customer fully indemnifies
NVE for any liability, damages or failed product claims resulting from customer design and use of the product for automotive applications beyond NVE’s
standard warranty and NVE’s product specifications.
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An ISO 9001 Certified Company

NVE Corporation

11409 Valley View Road

Eden Prairie, MN 55344-3617 USA
Telephone: (952) 829-9217
Www.nve.com
www.youtube.com/NveCorporation

e-mail: sensor-apps@nve.com

©ONVE Corporation
All rights are reserved. Reproduction in whole or in part is prohibited without the prior written consent of the copyright owner.

SB-00-174 March 2026
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