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Application
12 V to operate a hot plugged disk drive.

Introduction

The 12-V specification for a disk drive is approximately 1-A operating current and 2-A typical spin-up.
Selecting a 2.5-A setting for Igay t Would allow some margin for the operating current and satisfy the start

current requirements.
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4 Design Example

Calculate Rgg 1 using Equafion 1.

Rer 7 = % =80 kQ, use 80.6 kQ

@

The Iyax setting, 3.5 A, is set by Rgyax in Equation 2.
201 k2 201000
Rayax = ; =—35 - 57.4, use 57.6 kQ
MAX . (2)
Since Igay T Satisfies the spin up current, the timer can be set for the additional loading of charging the
capacitor. Estimate approximately 20 ms. Use to estimate the capacitance.
20x107

=0.514x10° Farads, use 560 nF

38.9x103 -

For a scaled analog readback of the current from VIN, set the Iy,on resistor. In Equation 4 and Equation 5,
the Vap inmax is the desired full scale A/D converter voltage. The largest value of Vap inmax 2.5 V. lLoapmax
is the full scale current, 2.5 A.

(63000 X VAD_INMAX )

IMON =

/
LOADMAX (4)
63000x2.5
MON = (—) =63 kQ, use 62.5 kQ
2.5
(5)
The read back voltage at Iyon, Vimon, indicates the instantaneous current output. Using and
again, determine the current output for example, a 1.8-V Vyon. Substitute Viyon for Vap inmax
and | oap for 1 oapmax and solve for I oap, (EqQuation § and Equation 7).
(63000 X Von )
LOAD —
RIMON

6

63000x1.8
Lo = (63000x1.8) _, 4
62500 -
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5 List of Materials
Table 1. List of Materials
COUNT REF DES DESCRIPTION PART NUMBER MFR
1 C1 Capacitor, ceramic, 30 V, X7R, 1 pF, 603 STD muRata
1 CT Capacitor, ceramic, 10 V, X7R, 560 nF, 603 STD muRata
1 D1 Diode, transient voltage suppressor, 400 W, 15V, | SMAJ15A Littelfuse
SMA
1 D2 Diode, Schottky, 1000 mA, 30 V, SOD123 MBR130LSFT1 STD
1 IMON Resistor, chip, 1/16 W, 1%, 63.4 kQ, 603 STD Vishay
2 R1, R2 Resistor, chip, 1/16 W, 1%, 10 kQ, 603 STD Vishay
1 RFAULT Resistor, chip, 1/16 W, 1%, 80.6 kQ, 603 STD Vishay
1 RMAX Resistor, chip, 1/16 W, 1%, 57.6 kQ, 603 STD Vishay
1 Ul 0 to 12-V Integrated FET Hot Swap, QFN-16 TPS2420RSA TI
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy
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