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Table 1. Power Switch Topology Table

POWER DISTRIBUTION INPUT POWER PROTECTION R
Load Switch Power MUX eFuse Hot Swap Ideal Diode Smart High- Low-Side
(2 input, 1 (Internal FET) | (External FET) ORing Side Switch Switch
output) Controller
Voltage Range 0OVto18V 28Vto22V 27Vto60V +80 V 75V 6Vto40V 0Vto 100V
Max Operating Current 15 A 45A 15 A N/A N/A 12A 1A
Functions
Inrush Current Control v v v v v
Adjustable Current Limit v v v v
Reverse Current Blocking v v v v v
Current Sense Monitoring v v v
Short-Circuit Protection v v v v v
Overvoltage Protection v v v
Reverse Polarity Protection v v v v v
Power Good Signal v v v
Inductive Load Compatibility v v
Load-Dump Compatibility v v v v v
Thermal Shutdown v v v v v

™ Self protected load switch

Ideal Diode

— f—
. Hot S
[ideal ioce | | mefau

eFuse

Vps Clamp
High Side Switch Load
Figure 1. Typical Power Switch Use Cases
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1 Load Switches
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Figure 2. Load Switch Block Diagram

Integrated load switches are electronic switches that turn power rails on and off. When the internal FET
turns on, current flows from the input to output and passes power to the downstream circuitry. When the
device is enabled, the rise time of the output voltage (Voyr) can be controlled by adjusting the capacitance
on an external pin (CT pin). When the device is disabled, the fall time of V; is controlled through the
quick output discharge (QOD). QOD pulls the output to ground whenever the device is turned off,
preventing the output from floating or entering an undetermined state.

Some common functions of load switches include power savings, power sequencing, and inrush current
control. Power savings is important in applications looking to minimize current dissipation and maximize
power efficiency. By disconnecting the supply from a load or subsystem, the switch minimizes power
drawn from inactive loads. Power sequencing is important in applications where individual voltage rails
need to be turned on and off in a specific order. By configuring the CT and QOD pins, the ramp-up and
power-down timing can be adjusted. Inrush current control protects systems that contain large bulk
capacitors near the load. When power is initially applied to the system, charging these capacitors can
result in a large inrush current that exceeds the nominal load current. If left unaddressed, this can cause
voltage rails to fall out of regulation due to the drop, resulting in the system entering an undesired state.
Load switches can mitigate the inrush current by using the CT pin to manage the rise time of the power
rail. This leads to a linear output slew rate with no voltage dips or external regulators required.

Table 2. Load Switch Examples"

VOLTAGE MAX
DESCRIPTION DEVICES RANGE CURRENT TYPICAL R,, PACKAGE

TPS22918 1Vto55V 2A 52 mQ SOT
Adjustable rise time, adjustable QOD

TPS22810 27Vto18V 2A 79 mQ SOT

TPS22915 1.05Vto 55V 2A 37 mQ CSP
Space-constrained applications

TPS22916 1Vto55V 2A 60 mQ CsP
Self protected with controlled rise time TPS22919 16Vto55V 1.5A 90 mQ SOT
Lowest ON-resistance, Power Good indication TPS22990 1Vtob5V 10 A 3.9 mQ SON
Fast turn-on time (< 65 ps), Power Good indication,
QOD., Thermal shutdown TPS22971 0.65Vto 3.6V 3A 6.7 mQ DSBGA

(™) For more information about load switches, visit T/.com/LoadSwitches.
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2 Power Multiplexing
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Figure 3. Power MUX Block Diagram

Integrated Power MUX devices allow a system to transition between different power sources seamlessly.
If the main power supply fails, power multiplexing allows the system to switch to a backup power supply,
such as a battery, to preserve operating conditions. Power multiplexing can also provide switching
between two different voltage levels for subsystems that operate at two different voltages. In this scenario,
to prevent reverse current flow from Vg into one of the V| channels, reverse current protection (RCP)
blocks current from flowing back through the body diode. Power multiplexing also contains adjustable
current limits. If the current exceeds the threshold set by the switch, the switch clamps the channel and
prevent current from exceeding the limit. Furthermore, if the current limit forces the device to reach higher
temperatures, thermal shutdown will turn off the switch until it can operate at safe conditions again. Similar
to load switches, power MUX switches also contain inrush current control to prevent large transient current
events.

Power MUX devices can switch between different power rails in three general ways: manually,
automatically, or both. Manual switchovers occur with an external GPIO. Whenever the user wants to
switch between power rails, the enable pin is toggled and the output is powered by the other power rail.
Automatic switchover occurs whenever the primary power supply fails or is disconnected. When the
device detects the voltage drop, it automatically switches to the backup power rail. There are some Power
MUX solutions which offer the flexibility to be used in an automatic configuration and be controlled by a
manual control signal. This method can have a default (automatic) priority, but then be overridden by an
external microcontroller if needed.

Table 3. Integrated Power MUX Examples"

RECOMMENDED TYPICAL
DESCRIPTION DEVICE VOLTAGE RANGE MAX CURRENT R,, PACKAGE
Automat.ic priority and manual override, adjustable TPS2120 28Vio22V 3 A, each channel 62 mQ csP
current limit
Automatic priority and manual override, fast output TPS2121 2.8V1t022V 4.5 A, each channel 56 mQ QFN
switchover, adjustable current limit

™ For more information about power multiplexing, visit T/.com/PowerMux.

NI— N2ZFRETZ-HD 11 DFE 6 TEFHYRADIIILAY



F: /N — 21 wFDERE

3 eFuses
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Figure 4. eFuse Block Diagram

eFuses are integrated power protection switches that provide voltage and current protection during fault
events. These include short-circuit, overcurrent, overvoltage, undervoltage, and temperature events that
might otherwise damage downstream loads. During a short-circuit transient event, the current through the
eFuse increases very rapidly. The eFuse enables a fast-trip current threshold that terminates this rapid
increase in less than 200 ns, protecting the supply. If an overvoltage event occurs on the input (VIN), the
eFuse monitors the voltage across the internal FET and clamps the output voltage until the input falls
below the overvoltage threshold. eFuses also come with built-in overtemperature protection that shuts
down the FET if the junction temperature exceeds 150°C (typical). The eFuse either remains off (latch-off
version) or attempts to restart (auto retry version) the device after the junction temperature decreases.
eFuses offer many additional features similar to load switches including adjustable inrush current control
and reverse current protection.

Managing current flow from an active power bus to a subsidiary system can be a challenging task. As a
device is inserted or removed from a live supply, it is possible to see a very large spike in current during
the initial capacitor charging. An efFuse or Section 4 hot-swap controller ensures the safe insertion and
operation of these systems. Unlike hot swap controllers, eFuses contain an integrated FET which
minimizes total solution size. This allows eFuses to be used in applications such as power multiplexing.
By using two eFuses, each eFuse can control a power rail while providing reverse current protection for
its respective supply. eFuses are also UL 2367 certified, cutting down on system testing time.

Table 4. eFuse Examples"

RECOMMENDED | MAX TYPICA
DESCRIPTION DEVICE VOLTAGE CURRE LR PACKAGE
RANGE NT on
Overvoltage or undervoltage protection, QOD using FLT TPS2595 27Vio 18V 4A 34 mo SON
pin, adjustable current limit ’
Lowest Ron circuit-breaker device, accurate load monitoring,
adjustable transient fault management TPS25982 25Vio24V 15A 3 mQ QFN
Back to back FETs, gtatus monitoring, thermal shutdown, internal TPS25942A 27 V1018V 5A 42 mQ QFN
reverse current blocking
Reverse polarity protection, current sense output, adjustable SOP and
current limit TPS2660 42Vtob5V 2A 150 mQ QFN
- . . . TPS1663 45Vto60V 6 A 31 mQ | SOP and
Power limiting, overvoltage cut-off or voltage clamping functionality QFN
- . . . SOP and
Power limiting, reverse current blocking, reverse polarity protection TPS2663 45Vto60V 6 A 31 mQ QFN

() For more information about eFuses, visit www.ti.com/efuses.
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Figure 5. Hot Swap Block Diagram

Hot Swap controllers drive an external MOSFET that protects the system against hot swap events. Hot
Swap controllers do not integrate a MOSFET as eFuses do. The external MOSFET allows hot swap
controllers to operate at higher voltages and currents than eFuse devices. The controller monitors the gate
voltage of the external FET and adjusts the voltage depending on the situation. When the device is
inserted into a live power system, the controller measures the inrush current across Rgys. If the value
exceeds the programable current limit, the gate voltage is lowered and limits the current passing
downstream. If the power dissipated across the FET exceeds the programmable power limit, then the gate
voltage is reduced to lower the current flowing through Rgys. The overvoltage and undervoltage pins also
cut off the output voltage whenever the input voltage is not within specified thresholds.

To ensure that the external MOSFET remains within safe operating area (SOA), the hot swap controller
regulates the current limit at higher Vg voltages. The device also includes an assortment of telemetry that
monitors the operating conditions. The Power Good (PG) signal turns on whenever the power rail reaches
regulation, and some hot swap controllers contain PMBus monitoring that allows real-time feedback on the
device status.

Since hot swap controllers operate by controlling an external Rgws and MOSFET, they do not contain an
innate current limit. The external components allow the user to customize the solution size and power
requirements to fit their application.

Table 5. Hot Swap Examples!"

DESCRIPTION DEVICE RECOMMENDED VOLTAGE RANGE PACKAGE
18-V analog devices, small footprint, easy-to-use TPS247xx 25Vto18V SOP or QFN
Meets 240-V requirements for high-end applications, similar to TPS247xx TPS2477x 25Vto18V QFN
PMBus and 12C communication, balance between efficiency and accuracy me;gfgg 29Vto17V QFN
Higher voltage app[lcatlons, EMBus and 12C communication, external FET LM5066 10Vto 80V PWP
temperature and failure sensing
Higher voltage applications, SOA protection, current limit LM5069 9Vto80V SOP
Negative voltage support, SOA protection, PMBus and 12C communication LM5064 -10Vto-80V SOP
Negative voltage support with dual current limit, soft-start disconnect, TPS2352x 10V to 80 V soP

ORing support, —200 V maximum rating

(?II'CUIt breaker function for severe current events, programmable fault LM5067 _9Vto-80V SOP
timer, PG output

™ For more information about Hot Swap controllers, visit www.ti.com/hotswap.
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5 Ideal Diode, ORing Controllers
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Figure 6. Ideal Diode Block Diagram

Ideal diode controllers control an external FET and, similar to a regular diode, can block reverse current
whenever a reverse voltage event occurs. Whenever one of these events occur, the controller shuts off
the FET and uses the body diode to prevent any transients from damaging upstream components. The
controller can also prevent against ground shorts at the input (VIN) by using the same method.

Ideal diode controllers can also protect against reverse polarity conditions, commonly caused by
connecting a battery incorrectly or mis-wiring a power supply. If the user accidentally switches the polarity
on VIN, an additional diode from the controller to GND can be included to prevent damage to the IC or the
power source. The controller also significantly lowers power dissipation normally found across diodes. By
driving the external FET instead of a diode, the voltage drop typically found across diode solutions can be
minimized.

Ideal diodes can also act as ORing controllers. Basic power redundancy architecture contains two or more
power supplies connected to a single load. ORing solutions allow the system to switch between power
sources if one were to fail, and can even connect power sources in parallel. This allows for uninterrupted
power and saves on redundant power supply costs.

Table 6. Ideal Diode Controller Examples ("

RECOMMENDED TYPICAL FORWARD
DESCRIPTION DEVICE VOLTAGE QUIESCENT VOLTAGE PACKAGE
RANGE CURRENT THRESHOLD
Fast turnoff, voltage sensing TPS241x 3Vto16.5V N/A 10 mV SOP and SOIC
Automotive qualified, low Iq, high efficiency LM74700-Q1 32Vto65V 80 pA 20 mV SOT
Low side ORing controller, FET diagnostics LM5051 -6 Vto-100V 69 pA 45 mV SOIC
Low Iq, reverse current protection, integrated FET LM66100 15Vto55V 0.2 yA 79mv @ SC-70

™ For more information about I/deal diode controllers, visit www.ti.com/idealdiode.
@ Typical forward voltage at lout = 1 A.
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6 Smart High-Side Switches

Drain (VS)
VIN Vps Clamp
. . Diagnostics
Diagnostics and Gate Logic ] ‘i E
Protection
Current Sense Current VOUT
Limit/Sense

éCL

Copyright © 2017, Texas Instruments Incorporated

Figure 7. Smart High-side Switch Block Diagram

Smart high-side switches reliably drive off-board loads. These switches contain highly-adjustable and
selectable current limits that enable a system to be optimally designed for specific loads. By connecting an
external resistor to set the current-limit threshold, the switch protects the load and power supply from
overstressing during short-circuits to GND events or power-up conditions. This enables more reliable
designs by minimizing transient currents and supply droops. When the threshold is reached, a closed loop
activates and clamps the output current to the set value. A fault is then reported on the CS pin.

These switches also offer highly-accurate current sensing to provide real-time diagnostics to the system. A
current mirror sources current from VIN, reflecting this as voltage on the Current Sense (CS) pin. The CS
pin does not need to be calibrated, and can serve as a diagnostics report pin. Whenever an open load or
short happens, the voltage on the CS pin falls to 0 V. Whenever a current limit, thermal event, or an open
load or short in the off state occurs, the voltage is pulled up to its maximum threshold. High-accuracy
current monitoring and adjustable current limit are ideal for industrial applications like programmable logic
controllers, motor valves, servo drives and control units.

Another functionality of smart high-side switches is load-dump compatibility, which allows these devices to
connect directly to a 12-V battery without concerns about typical voltage and current transients. Additional
protection includes mitigation of large inrush current events that would otherwise damage downstream
components.

Smart high-side switches can be AEC-Q100 certified, allowing full integration into many automotive
applications that require a low on-resistance and high voltage tolerances to accommodate voltage spikes
and inrush current events. Some of these applications include front and rear lighting, seat heating,
infotainment, cluster, powertrain, and ADAS.

Table 7. Smart High-Side Examples (" @

CURRENT
RECOMMENDED
DESCRIPTION DEVICE VOLTAGE | SENSE | CONTINUOUS LOAD | TYPICA | PACKA
RANGE on
CcY

Selectable current limit for design flexibility, low Ry, -~ o

small footprint, thermal sensing TPS1HA08-Q1 3Vto40V +5% at 1 A 0OAto12A 8 mQ SOP
Low standby current, highly accurate current sense, TPS1H100-Q1 35Vtod0V | £3%at1A 0Ato4A 100 m@ Sop
thermal shutdown TPS275100 35V1040V |#3%at1A 0Ato4A gomQ | SOP
Multi-channel support, fast hardware interrupts, low TPSxXH160-Q1 34V1040V |+3%at1A| OAto1.8A perchannel | 160 mQ | SOP
standby current, loss of GND diagnostics

(M Additional devices in various typical Ry values are available.
@ For more information about smart high-side switches, see ti.com/smarthighsideswitch.
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Table 7. Smart High-Side Examples " @ (continued)

CURRENT
RECOMMENDED
SENSE CONTINUOUS LOAD TYPICA | PACKA
DESCRIPTION DEVICE VOLTAGE ACCURA CURRENT LR,, GE
RANGE
CcY

Dual-channel, programmable current limit TPS2HBO08-Q1 3Vto28V :%—8% at 0 Ato 8 A per channel 8 mQ SOP
Inductive load negative clamp with optimized slew rate, | TPSxH000-Q1 34Vto40V - 0Ato 1A 1Q SOP
global fault report
Highly accurate current limit, supports full diagnostics TPS1H200-Q1 34Vto40V - 0Ato25A 200 mQ SOP
with the digital status output

NI— N2ZFRETZ-HD 11 DFE 1 TEFHYRADIIILAY



F: /N — 21 wFDERE

7 Low-Side Switches
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Figure 8. Low-Side Switch Block Diagram

Low-side switches are used to connect and disconnect ground from a load, unlike the rest of the power
switch topologies. This configuration allows low-side switches to drive inductive loads; an internal flyback
diode prevents inductive transients from damaging the circuit and components. Whenever the switch is
opened, the inductive transients flow through the flyback diode and dissipate throughout the load. This
makes these devices ideal for motors, solenoids, and relays.

Low-side switches consists of two designs: Darlington pair arrays and low-side MOSFET solutions.
Darlington pair solutions can support higher voltage applications due to the higher voltage ratings of the
integrated BJTs, while the MOSFET solutions have lower on-resistances and lower leakage currents. Most
of the low-side switches contain seven channels, which can be tied in parallel to support higher current

operation.
Table 8. Low-side Switch Examples
RECOMMENDED MAX NUMBER OF
i Al pEes VOLTAGE RANGE CURRENT CHANNELS RECRACE
500 mA per SOIC, SOP,
Darlington pair BJTs, higher voltage support ULN2003A 0Vto50V P 7 and DIP
channel
Packages
Darlington pair BJTs, 8-channel support ULN2803A 0Vto50V 5%%2:]’25” 8 soic
Low-side MOSFET solutions, low on-resistance and current 600 mA per
leakage, power efficient TPL7407LA 0Vto30V channel 7 SOIC or SOP

8 References

Texas Instruments, Basics of Load Switches Application Report

Texas Instruments, What is an eFuse? Application Report

Texas Instruments, Robust Hot Swap Design Application Report

Texas Instruments, Adjustable Current Limit of Smart High Side Switch Application Report
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NT— = R FIZIE, FEREITOVITEEHHA
TOELONRNL 2hHYET,
O—F-X1vF
O—FK - R4 vy FI(ZlF,. AE MOSFET DART 1 IF
FUVBZATHEERZ IO VI T 5 A HAAE
*L—CL\i'g_o ;0)7—_&)~ T/\'fleh ﬁi%& L—C%Iﬁ
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JENFEY,

TNARIZEKHTIE, FERITOVINEIZADE
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FIHARBRELYELLGEDE, TNARDBA TIZRHY
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. BABENAANBELIYELLELHRWVETNAR
DA TITHEBHRNIETY, Lo T, T84 R
. A TICHBFN—EEDHERMNRNDZ &2
YEI, 7 1F. HERI OV IDBENICLBHEIIC
A—F - RAYFIZTTFNZZELNFREINDIFEERD
FlERLTWVWET,

Tek Prevu

Trig?

{ @ -1.12ams 41.50mv

b) 27.32us 68.84mv
A1.096ms A27.34mV

X
i
. S
__._/ 3
[1yIrev:

ey

@lvour - vm..__//

‘@ 500mAQ ~)1.00ms 100MS/s @ |
@ 100mv & 1M points 200mA [ 7 Jun 2014]

Value Mean Min Max Std Dev Iw
@ Max 1.133 A 887.1m 149.1m 1.133 576.9m

7: B A LOEERRE (Vy=3.0V. Vy & 30V B
5 33V IZER),
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FHREBELTWSTNAA REHY FETH, 588 FET O
EFBRAE HmA. 1 EDOHNE FET Z2FERALTHA
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BREASF—FRIE. KT« - A4 F—FOREHNER
N BROARTH S5 E MOSFET #EXE3 50>
FO—5TY, SOT/NA RIF, BLOF ViR ZHE
LEAs, ANBELHABETOEZZXBBMICHRE L
T. FERITOVIEEICITADELSICLTVET,
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D— - A4 v FIE, BEBRICKZBEEEH<CDIZHRIL
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2<m78 k- TV RFERVRATLOEFRETIH. A
HEROHBER. Ny TUOHER. 71—ILFDE
BSA VDRE/ENRBETEHEIRTLNEBELALEK
SITTERENHYFET,

vay bF— - 44— RIETEBEELEIcx L TRE
53600 A—V Py R1IGERKRTY, f=1<L.
IEAMEBEREDEHBRIZCODVWTAZLREENDE
EHDBIED, VATLADORMERR—=IHQEMLT
LEWVWET, . ENEEZSHHIERMNMELTL
5T ML &Y BUTHRERAGEBEREARNDDLE
LR TWET,

R REDBIE

T4 —IL FOERELIF/NNy T ) ERL LEALEE
SNBERVATLDED 2 —ILPY TR TAIL,
DATLDA VT FUOAPBEERERDOREMRICE ST
HBEEKEICE>TELRESNILENHYET, T
CAEDTOU R - TV REBRVATLALIFR, = -
AR FHFPFEHERENYT UM GUIMLIZEE
ICHET DAEEENH LT EBEFEN S LRE
TEORLENHYET, BREZFERISEERINT
WBH T RT LA, B, BEHINBETIEELD

Y%7,

Ny TYUTERTI2EHERY ITVRATLDS S HMEHE
FOAMOEFMNODD YT - A8 — MRIZ/NYTY
AEEBRINTELRESNIDESHYFET, T,
EHOBEFGRICEET S ENHLIBEMLTEA
NEHEDLLRESNIBENHYET,

WA TEERE

B 1 (&, FEHESNENAYTIUANSTAUERLT
WET, CORRIKET DL, ¥4/ B> hO—
5 (MCU) ¥ DC/DC av/N\—4 1 ENERRRDE
BRINE (ESD) #4144 — K@ L TKRERI AL

NYTYICEHKINTWEY TR TLIZEXRGEES

| ESD diode of MCU
[~ or DC-DC converter

*| |-

Reverse current

1: #EHESN=/Ny T : MCU E1=I1% DC/DC 3 N

NT—= NRZFRETEI-HD 11 DFE
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ARELET, B 2 [SRT K52y T ik
THE BRIVT YR EDBED H SHEMAMNIERS
TREENHYET,

Electrolytic
— _capacitor at input

of DC-DC converter
Reverse current

B 2:#EHRsnz/N\y T BHENH LB

*| -

—Ag R RE DA E

HANBEICHT HREZTOICE. a3y E—-
BALF—FO P FrRIILEERILEFEARERDRE
52 R4A (MOSFET) 74 R ) — &R ER
HELELIHENLKFERSINFET,
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FERLEANY T EEEREOAEERLTVET,
Ny TYEELLRYFTEGEEETERNTA 4
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BEIETA A — RN 7 RIREIZE Y . FERH
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ShET,

Blocks reverse current
X ¢—
VBaT Vout
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Load
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B 3:vay h¥— F14— FEEALESANRE

HAZANLIAVT oS ERET SE. HANT SIS
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RYBELES, Ny TUDEBHESHFICLEEIE, ¥—
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ANDSERHFBIEREELTY — B Fr—D&
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JAAMNBEIZRA V5 LIRS TEE - (EEM 4N
T ) FABEIRAE (42 B EMOSFET (FA 212k Y &
T, ¥—bk - Y—ZXMEEH MOSFET DAL v
)L RFEXE (Vth) 2 TEIYV IR, BICRA 25T 51
HTY,

EEERECERR IOy I DL

WIBHRE WEGERELIEEND) EINvTUE
HiEGE LI ETOFERE/TMENY T UM LT
EEICANEBENEICE-TARMNICEEE5Z25 ¢
#HIET 5-HDELEDTY, FBHREIEERINE
TAPEA IR R —L DC/DC aA/N—EMhib\y
TURICENDZEZRTLETOVI T E0ITTIE
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ZLDVARATLTRHERT A UNERETET S0,
FENYTVAAREK LIZEZTEXRBEDHR—IL
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s NnFET, CDH. YT RTLIEHEETIC
BEELTY . A TICHBREINATY - FoTlhEDA
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R—=ILEFT7y T -avToHIckY SESELBHN
v T ) B IR ECESROFOMY T L X T LM
BEET 120D\ Y I 7y THEZEMTEET,

B 4 - TOE 5 (SRTEAHNREERE
MOSFET BA > THB =&, HERMN/ Ny TURIZ
FNBEETAYY LEA. RDR—UDE 6
Tlk. ANEEASENSEOBICELLTVET, P
F v &L MOSFET (HIg8iRiA4 £ #fE LET, e
15 Vs HBANDEDNEICELBEBATHEH ST
T, TORER, HAIT—BUEENEER/ A R
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ALFEY. FBHICY 3y b— - 44— FETEE
RABRAIZENSCEEEAT IOV LTEY,
AEWCEBHERELEERTIOVIDEAZEITI C
ENTEFET,

SCHOTTKY

oput. 4 PFET

RIS ———
i, o : ; S S S R
et Note output
goes negative
= e DS ]
6: >3y b¥x—-FA4F—K& P FrF I MOSFET O
5433

T X2 —FMOSFET Z1Z/H 93X L5 /7
LET,

c WERTA VI MNTELLWMOSFETS [FARED
R—=IL K7y TREEXERTH7TI4—a Y
ICIE@ELTWERA, FERITAVIETIICIE
NEDaANL—EADBBELLY EFTH, T0DI5
BaARMERR—ZNEMLET,

s BEANEXHDHEEENARKT—F - V—X
FIEE Voo WMANEE&HEICL > THIRESA
TWa=H, ANWBEEMESLHEDEP Fr 2
JL MOSFET D FLA Y - V—REDOF
Roser) [FE LS RELBYET, Rygy NKRE
KG-TENZHET HE. ANBEGHBEMLL
FIV—2a U TIEBEMETLET, &R
E. 12V OEFANYTUOBEEFI—ILEF -5
SUOREDEEIT 35V, DT RE—
BEICIE 28V ICEALT HIGEELHYET,

e P F¥ )L MOSFET OH A XELaX FEFEDE
FANKECHEBEP FyRIL MOSFET U4 X
EaAR MAKIBIZEMT 2BELABHY ET,

e O—H%4 F N F¥ )L MOSFETZ2—>27% 2,
B—UA TR, FERAFMBEERICEIDSVAT
LTS5 FEEDRLRIZTRTOVRT LN
MAbNndEFRY FEA,

TINT— 20y FDERIC & B EBIERE

T OEEAAF—K -2 bO0—58&Y eFuse
TNA AFFEBERES LI CHEER IO Y I #EEERN
BLTHEY. IBAREEEXLECE>TVET, &

NT—= NRZFRETEI-HD 11 DFE

RIZEY, Y3y bF— - F4F—FOF 1R Y —
b MOSFET VU a—% 3 & Y 3B SEHE R
HERRTEET,

BEAAF—F- 2> bO—-5%EA LEEER
%

BESAAA—F -3 rA—FEFNE N FrRIL

MOSFET #IEAMEE B:;‘F#‘;IE%HM HER
BOWEESAA A —FELTEHELET, B 7 IETI O
LM74700-Q1 O FO—S5&#FRA LS EHEREE

RLTWEY,
Vearr
Voltage
TVS Regulator
ANODE GATE CATHODE
VCAP LM74700

EN GND

7: LM74700-Q1 Z{EA L =SB RE

/87— MOSFET [EMOSFET MDA ZEIZF DR T
4 FAX—FHRFEERETO VI TEHLSITHESE
SNFET, MOSFET (FIEAMEERFICA VIZE ST
JEFREERT EHEBENNKBIERSNE
¥, BESAF—F 3> bO—5EMOSFET %5k
NhBZHEERERET S5 EMOSFET #HEIEIZA ZI1ZL
FY, Chi2kY., RT4 - FAA—FIETHERED
AyYTEET,

BEASA—F -3y bO—FI2XREILIESEET
MEL, BFERIO VI DEBEEIE L. FERLE
NERTYY Y MO UEREDERFLERNES
[TIhNEVWEWVSBHEAHYET,
INoOFRICKY., BESSMA—F-a3>b0—3
(FFBERET7 T r—2 a0 TEBBES(A— K%L
SalL—bhTEET, ROR—DDHA 8 (&, Hifg#k
ANERIZxT S LM74700-Q1 DEEZERLTLE
¥, LM74700-Q1 [FANTRSZ 1 NSRS T
SNf=& EIC MOSFET 24 7(29 52 &ITkY, #
BRERL2ICTOVILES., HANMETLTAIZR
52 &FE<. OV THBEEAET, AFRTEANE
BEGEMNODBINDT=., FERICK>TEL SHE
GhoREINFT,
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https://www.tij.co.jp/ja-jp/power-management/power-switches/efuse-hotswap-controllers/overview.html?HQS=app-psil-psw-psebook-chap5-lp-efusedevices-jp
https://www.tij.co.jp/ja-jp/power-management/power-switches/efuse-hotswap-controllers/overview.html?HQS=app-psil-psw-psebook-chap5-lp-efusedevices-jp
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Output remains protected
from negatjve voltage

galhi]
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e
£88%8

8 WANBHEIZXTT B LM74700-Q1 DIE

EhaY¥ERRE

ﬁ— AJTU#b ﬁ#1#$hé$ﬁﬁﬂjbx
éhi@*b\ FETE T I Jé;t;ﬁ\%ﬂﬁéni
T, TO&EITBESEHD 1 D& LT, EEELEL
g (1SO) 7637-2 @ pulse 1 [TRESNTULSEHM
FEENABHYET, CITE, PzRL—4E2 -4 VE
— S AN 10Q THB 12V Ny TYDEES A >
[CEDB@EEEELE LT -150V % 2ms ML ZET,
9 [FLM74700-Q1 DA BIZENRIEBMEZENM L 1=
EEDRBZERLTVWET, TR - /NLRZENMT
BRIIZMOSFET (34 > CARERIBBTEDL LS
[ZHE->TWET, /Ny T 1) AAIZISO 7637-2
DTRAE-/NLR 1 ZEMNTHE. ARERIE
EEICREZRABLEAEEZAICLESELE

9, LM74700-Q1 [EFERZH#HE LT, MOSFET #
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9: IS0 7637-2 pulse 1 |Zxt9 % LM74700-Q1 DISE
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0.75ps PRIZAZIZLET, ChITKYFEERD mI
Ay ENEADNEILEEIENHLEENET, F
=« NLY - R—ILRET7 YT - AT U OREL
IEEhFES,

eFuse Z{E L0 iR1E{RE

eFuse T/34 AMD TPS2660 77 2 JIEFEAHER
REQBRIATLICHAAENTNS-OEREEMT
BDHEIIHYFEFFA. NLDT/INA ANEET S
EHMALNDHEEEIL -60V EFTTY,

10 [ITPS2660 eFuse MiF A NiBIE{REHEES
NEDL 3y bF— - A F—FELBELI-EDT
T, A0 TOvXx Y -S4 A—FORDHY l—miﬁ"z
MOSFET Z#{ERL. #E R IO v Y L HBHERE

V1= aUhRRICHEESNTUVET,
TPS266x
eFuse
J;ND
10 : TPS2660 eFuse % fEF L =i & D H1BEIREE

11 (X-57V OFEAHNER GREH 1T D
TPS2660 eFuse DIEEZERLTWET, TPS2660 (&
ANEBRERNFETH > z15E. MOSFET 24 TIZL T
FEREEL2IZTOVI L, TR M) —LOEEE
BLUBRDOEEEHLELET,

57V Input w

Internal FETs are OFF during reverse input polarity
protecting the load from field input mis-wiring

Output wr |

Output remains at OV when -57V is applied at
input due to field mis-wiring

Input Current -

3
11: BAHNERIZXT B TPS2660 eFuse DIGE
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https://www.ti.com/product/TPS2660?HQS=app-psil-psw-psebook-chap5-pf-tps2660-jp
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¥, T TlE, -500V OED@EEEA 20 us fEH
mEn£Ed,

12 [FAAIZ 500V OEOHY—JFMMLIEE
? TPS2660 eFuse DIEEZEERLTWET, HAIZA
DY—UhoRESNKREZHEL, —2 - AR
VEBRERTIBEAVIZHYET,

h—
+24V Input V\J

Output g

4
{
Output turns off quickly to ‘\
protect downstream load from \
over voltage

~agumm Output turns ON smoothly after
the surge event is gone

Surge input current

- i i
12: AAD -500V H— 15T TPS2660 eFuse DI
&

NT—= NRZFRETEI-HD 11 DFE
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https://training.ti.com/jp/getting-started-interface-protection?HQS=app-psil-psw-psebook-chap6-tr-esdessentials-jp
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BEFARY FOBIEFVRATLEREZDY A 795
FUH, FOVRA M) —LAREFHET VRATLE
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ERBYET,

e TYTRKN)—LDIERA vF T REREK
DC/DC avN—2QERIERBELT S,

e 7y IR Y—L® DC/DC A vN—8NEATH
B/ LA RIRBER TEES D,

e YILFHATSA/N YD - AVN—2DIEREIL
2 REMIZL>TAFTIEIMNEBRIA TS,

o DEROFGHMEIHE+~8E us TY,

ROR—TDE 3 [TRTLIIZ. ANWBEIEED
ALY I )VREBZBEASI S THEEIL T,
HABENTOT S LShZLANILIZHRENET,
HICKYANBRICELE-BEREZARIZESLT
Ei, BIEREENEH-BTEET,

ABDZBEFREAFEET SME. HAEEEFTOIS
LENFELRNIZIZITENFET, AANETLT

PATITHY, HALSKEERELES, BEESA \

Y RERET B0, AR FET B4 J(tiot-Eg  HAYIVT - ALYLALFETESEY SV TE
[CRERMES FLNAT7H— FShET, fEfrsh, BEOBENRITEINET,

NS5 x—% FRNEE R&fE
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control logic
ANBEERENFET SFEILFET MmimDBKRE
BEZTIF5LS FET OF— rARAEESh, HHE
EMNIS0TENET., FET OEBENIEFET Ein
DEERTE FET ZHRNABROBEEBYFT, £
DB%ERX 1 ITRLET,

PD = (Viy = Vour) % loan (1)

HABEZ—FIZRDI=O. AHBBEEELEAFRERN
RKECLGDHEFET THESNDIBEHELKRKELLRYE
T, FTOHREE, NS FET OROMBENITIEFEICKEL
BYTNARADEEHEENLR LFET, BEEEH
NEHRTHES—TIL - vy FEOUREELT,
BRENERNOUIEINDGEELNHY FT., CORR
T. TNARFEIEmMEF THKREIZTT v F SN dBH.
BEEATYA VL ERBLET,
ISENESETHDE. VS F4F— KBy H—-
BAA—REEDNTRET NA XA~ADIKEFEEZRHL L
2. B LY TEBZRENHYET, A
TPS259531 M AV 5 v TIieEHMIL 5us T,

OVCSEL []_ OVCstef};isthold

Over temperature
protection

3:BEEVIIOTAVIE
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39

X 4 (XTPS259531 MBEFXEY 5> TEEETRLT
WET, CCTBEEYV SV TIEE7V ICRESAT
WET, 5V OLTBMEEEICX LTV DBEE
mEnTWEd, AABEMN 57V DXLy 3L
F#HB25EAE FET O — ARSI AEHER
MBIV IZOSUTEINET,
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X 4: TPS259531 MBEEXEY 5> TDE

FH

N — - NREIREHEERICRET HICITBEERED
AAIRTY, BEERERICE AT LOEREFIC
IECT, BEEAY Y 7Y ROBEREYI SV THED
SEITELRISENREICHRVET, BEXRERKZE
Mk LTz eFuse T/ RIE, Y RATLRNTRELN
D— - NAREZEBRTLIRHTRRG/NEDOY ) 2
— a3 VERELES,
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B=
NND—KFEERR (C) T, EEMEENLLHIRZE
HBREEH—TIL - vy FEOUARERL TT/AA
ADNEENCRESINET, NT— - R4 Y FTILE
WELFIBRORTLTEEFHENIFEETDHE. T4
ADEEHEENS L LHIEELHYET,
BESMEENY—TIL - ¥y RFHIVDRLY ST
IWFZEBASE. BEREZTHIEHIT/INT— - XA
YFIEATICHRYENHEZERLET, COET
F. =< - vy FEIIUDBRE. Y—TIL - D
Xy MO UEBICELZEEDINT— - AL YTFD
BE. BLUBEEGIEESAIZLEED/ATD—- X
1Y FOBEME~NDEIRIZOVWTERALET,

&I

Z2LD/IRT— IC IZITBCREAD=_XLIPAB N
THEY. BEWMEENEBEIETNA ALY ¥y
BT BESITH2TVET, BEAHEENEED
ELRILEBADZENHDHDIE. ENHELNELK
ENARBEEGE LGS, TN RANL VA TLD
HYDHA~DBEANH - -1BE. THIZABENES
&R HDENT+REIZEEHRETT, REA D=
ALDNMAAENTENE, EEHEENATLH

REBA. TN AWK GIREEZTHHEN

HYFET, FLEAEDEE. READ_XLIFEN

FBEICHETDARREAEL 12 IC ADO#EEES DI
LET,

BE, =< vy bEAD VAR, /AT7— IC
NBE L TWWAHNESIHERET H=HITFYTLED
RUBRGHEEOKRMZEEMEEZAE LFES, B
FERIESHEEEZERFEERLANILICER

L.IC OXRLHFBEY TOREICHETHEELA
U (R Ly 3Lk Ty) EHELET, EE
ERED T ZBATWDIEEIET /N4 XDOHEEED
—E., FEEWAT Yy FFYUEINFET, B EX
TUADHEEFERET B2, BEDEBOHEEN
BT ARICESHEBENEEDERE Ty IT&Y

HE) ETEZIVENHYET, BERTY D RITEK
UH—TIL - vy D DEEN & BEIRAERICIE
URENDZ ENGLKRBRYET,

NT—= NRZFRETEI-HD 11 DFE
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-y =y g [ R RN Ly B,

INTD= R YFDH—=T I vy bso>
H—<I - TOTFHavFENT— - A4 YFORT
REGEBRTHY . TNEEDPANRET NI REL
T. FLEAITR—FERERETENIYAF - X
A9 FELTERINET, BEE=FIEELDOK
EANHEINDNT— - FSUDRAEEICEEBS
NEF, ILFFYRIL - AL FOHIZIE (T D
TPS2HB08-Q1 %5 &) . BEEME=INEHNE 1
TW5t0DEHEHYET,
CDESBIRILFFrYRIL - 18T—« R4 v FDI5
B, READZXLIZE2THZI2SNBDIEES
MEENSLVERMR IS VIR E FET) OH LR
Y, DFr RILDRA v FIIHREEMIFLET,
1l =< vy bFOUBEEDHETRL
TWFET,

A
FAULT (ST) -

VOUTx —

ENABLE —

Thes

Switch follows
ENABLE. Normal
operation

Switch is disabled. T,
decreases while switch is
disabled

T, increases towards T,,s due
to an overload event

1: =<)L vy bEDUHEEDH

B 1 Tk, —BHHUCEREFORELEICLYESHRRE
AERLTOEY, EEEEEN Ty ITETHERX
1Y FRENENCLEYET ., TORERBRGEANN
HBSAGCRY ., HAaRMEEFETLHBEOEY. &
BN Ty FHETTEHETNARFBVA VIZKE D
CEEHAADIENTEFTY . —RIUTBRARAREHE
SNBEREOBENBRLET,
BRFEENEFRT AEEEY—TIL - vy bED
UHABURELET ., NT— - AAM v FOHPIZ(TTEY
BEENEE E T 5 - ORI FR Elten ZRE
LTWLWBLDAHYET,
BEERPEEDOIHELALZEAGEECEEA
BRICEY FET OMGTAREREERTHARELS:
BRICIE, /NT— IC DHEEANBEESIYE<LED
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EBrE ISy ETY

BENHYET, IC TRELEBRETY Y FERLE
[TEOYBBRDERICIEDSIVENDHYET,

X 1IEC LO—FEDENHE Py) DoELDIES
EEE T) 258 5E£DTY,

Ty=Ta+ Py
ZCTO,, [FEMER. T, FEABEERETY,
X 2 [FFET DHEBHEHETHLDTY,
Paiss (2)

V—RABDEEE L VERTT .

Vie BEU Py [F. BVEABRIIHNT 5L F (=
EZE, BEUHEFAORYIDS —oF V) ITEL
BEAGEAHYET, AEFER () VEBRETH
%A, X 3 FFViERE R, EL-EED FET
DHBEENERLET,

P

Rt LDERESRIE
BAHMEENT—2 L — ORI RRKEESHLIYE
[CTFIZHED &SI, BRTNA RHEHBBEHER LR T
L INTGA—BEZHREFATIRENHYEST, —<
W rvy bEDY - ALY Y 3L RIKIC OREH
[RATRENTONEKSIZHISNET, IC DHE
BENAN A TLRITCOTEEEZEFEBAT-5E
(BROEEL, BV RTLNFTEADEOHIZSIEL
=EE%E) I, ZEEOESHEENT—R Fr—R
DERRFHTEEEZEZ SAEELAHY Y—<IL - &
Yy IO URENMEEILET,

(1)

x O,

= vds x |ds

=12 xR, )
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BEERE
ERFIRABFREKENAB I TNS/NND— -
A4 VFTlE, ERIEIERHIBAL Y>3/l FOEIC %'J
ﬁﬂéhi—d—o BRIEZTDEELANIVIZHIBEShET
. BRHEIRFPITHEEADNEEICKELLGDHEEN
%Ui? B UVE—FURIZE-DTIFINLDEH
NEHRLERY—<TIL - vy FEOUNRKRELE
¥, TLTERNCATADERITBEL LET .
NRI)— ZL9FDY—=TIL Vv T UHET
FBRBRESTA A FOFHRBEZHIET 1 —X
EWVWSEMEEE Y R—FLTULET, BERAAY
FOFEERBZESIRT 515EF. H—<IiL - Pv v b
BOUMTITRRN)—LETDVR ) —LDERGR
PaRVEDEGEEET HDICRIDGELHY F
T, BATRESLSUVNBOABRRELTHAT LI L
I2&kY. HEE/NT— - R4 v FOLEEEFEE A HE
RICREEINFET,

FeH
BEEEHICSOLINDURILHABETHERSN
B TID IND— - AL YFIZIF, BREAHD=ZXLEL
TH—TIL - vy I UEe A ARAENTLE
T, T—2 L — FCHMNBRRKEELKRERERL. EE
HEENZOLARLEEBICTES LIRS RATLS
KUT—R R 7—RD IC HEBEHEHRHT ILEN
HYFET,

TEFHYRADIIILAY



#$%% : Abhinay Patil. Paul Kundmueller

=

ZLDT7 TV =2 a v TIREDEFOEREERT
LSENBHYFET ., COEENERICLETHLINE
ISMEIVRTLIEIZERBY, INSA—=4 - T—2D
OX I PREL V- EMELEONS, BEBLU
FlHETBRKICHIZYES, BREREERIT DIV
A= aVEIEHAESATEY., &V Ya—ay
IS TN ThEAH ERELIHY FT, BUGEY ) 21—
DAaVvEBRBRTBICEVRATLER T HELED
. tRE, AR b, REEBEOCEHSLLEDOERD L
L—FA @I 2LELHY FT,

CHDETIIRAF7AOVDERERT/INAR /Y
Ja— 3 oTREL, HEENT— - R4 YFTHE
gl W BRI E R REREIC DWW TERBALE T,

EBRERZATL T TV r—3>

DRATLERFREFIZEY IV RATFLTOEREROW
EMIEIEIETYT, ERERICE>TAY v bHF
ENBT7T)r—2arvflEn L DhRLET,

e VRTLBEALKR— FEEVPERLZ EDERNL
BRMNTA—FZERTIRAOEHITLKR—
FELUVTF—42 - OF5DEHTY, EX
. T—32 - £ 2 —ITAF LD —/N\—HINE
SNTWBBE, BLADY—N—- /—FDHEE
BHEERI S EEXATEY—ICHESTEE
T, NITKYT—F - 23 —FREBDIET
BEBIELIENTEET,

DRATLERDERIE. 27 b )—F—F A
—Yar, HIIM16 ELU M18 F¥—TJILEER
LTENZBENTDHJE—MOED21—IIZE
ICHTEET, Yy—IJILDERERETBALIE
S5, R—hbEDRTLDOEREERT
SFBRERAELTHSIENEETT, £5LE
WEDRTLMEE T HHEENHY EFT,

s BBy / UTILEA LG RTLIZE>TIFE
FMERNEEZEERALTY 7ILE A LFHERE
LTWB3DDAHYET, COKIBTTUTr—
DAVTIHBEIZMATHEEIIEEL L, FH8
MZEECTEIIENEETYT, EAEY—N—
DEBEE. ENEZRIFIVATLEROERNEE
DALY LI RFEBATRHICEFLTULEL

NT—= NRZFRETEI-HD 11 DFE
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NEINZERELET.,. ERMLZ

ué%Aﬁmﬁé(Pu(¢£&§&%)$tu
GPU (574w REBI—w k) ITEEL

T. TONTH—TRETCITETSEET,
NIZKYLRTLERD vy EOUHHLE

ENFET, BECOESEIERICBETHTAL
BYFEFEA (LA T2Y 10us Kil) o

PR TLOBEZHNT ICIESESTFGL
YA VDBEBEREHAXR. ChoDEBERE
BEERFICHFINSETREICLIZRALY Y S
JIREREBELET, VL aVTHESATLS
ERVBALSHNZEL., FLIFEWVFESIZIKEEN
HELTWSAEEMAHY ET., &AL 77
Jr)—F—FrA=300F7TYr— 30
X, BOWISBESEKICHEL TS -HENE
LIEBRDERISVHATT ., —BRICTOHILED
EDa2—I)LTIE, 74 VYRAKRK 100m LIBE
INTVWET, ChULEDEEINAHZETAYH
ROTHIET DA/ HYET, ¥—JILDOWE
X7+ 0J EREREAEE - LB HEAED L
ThH2MALTIL—THDEREZEHRT D&
[CEO>THRHTEET,

BHRICAEBEIIEVATLDE U Y ETUTF
LEHEAOIRYFITHRELABENTNS-H., &
Wr—JLTERINDEZENELHEL>TLE

T, REBEGREHRT H=HICEr—TILAHKE
LESEICTIERLK TS —FEHLTHHZETS
ZENELHTEETT,

FHMREEVRTL (—N\—, SA4 - h—F.
Jogs< -0y -3 ba—5m /0
ECa—ILEE) OFIZIF. BRI A—4D
TOJ7ALEERL., BE / BRI RF
YOEILERELTELEH>TWSAHEEZF AT
53008 HYET, COFEREFATHIEHEN
RET DRIV ATLDRTFEITSIZENTEE
To FPHREBICKYFIENDT DR A LOERE
HEDET#HCEIT TR, RETMTRKRAIRE
I2HEBDEHSCIELTEET, 2S5 LI-HED
EBREATEIEROOLTNLELLERIET 28N
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BERERY)a—>3Y
BEREHRY1—2avICE, FASATVWSEUR
2F OMtIT / AR &dABE (7Hnyd /T
A) ICEH>TIEIFELGEATHHYET,

HITFDEXFEF

Ry bRy T -arra—3F/T7— - R[4
FITDER Ry TEALTAFTEROEV DY
TJEITVWET . Ry MImAENEER T FO
—SHDONA YA FEREVR - 7T THEIESL,
FHOJERENELTHED AD aVN—42 %8R
g9 5h. a2 bO—FSADAD IUN—RIZARD
SNFET, B 1 3T REFICKDERER

#RLTWLWET,
Source
Digital telemetry bus
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BHEAHYET, R1IEID 2 DOLEHIZEDL
T Rspnse ZETETHH T,
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RSENSE = VSNS,MAX/ |MA><

Bt ADREEIIR: DHBRE. EFtY
R-TFUoIDTAVERE /| A7ty FRE, LU
ITNTNORERRIIKFELET, ERGETFERY
TJ7LVAREFERALTURATL - LRNLDFY ) TL
—LavERBT A ETREZR/IRICT AL
AEETE A, BEFRY I FMIRETEZEEA. TDT=
OFEBEOEREE (UNLY - AF)L) R EREREAN
SVERERBEZBRLTLEZEL,

REDCRRARFMIZEHY. ELEOELTEREY
R NRREBEDTY > bEWR (PCB) LA 7 bhE
UTIEBEWS ENBITFONET . REOREREB 51
HIZIER 2 ISRTEIBTIVEY - B REHREME
ALTLCEEL,
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Load current path

v

PCB —» _ <+— PCB
source r load
trace trace

Kelvin sense ——p|
traces to
amplifier

Sense resistor

VSENSE

2 AEREVREBEROTILEY - VR - LATD
k

HMITERERAEBIRVY) 12— 3 VOELRAAIEE
HEDEREU VUV TRWVMERELBEEZRETE
52 ¢ETY, SMTFEREVRERY 2 —23 0D
BAEaX b, EREE. EERT. HEEHDE
K. BLIUEVREBERFOEESHRATT .

REE D XZEF

eFuse BLURT—hk - NAH A F - XL YFTIE
Wﬁéﬂt%um‘t’/R@ﬂ%%‘iﬁﬁ LT EE.uu,‘t’///7
FTWET, SMFTDRaVR— 2 MIBEHY FHE
ho ZLDBEEREU IV UVTIXMAISIDEDOER =
S—EREZFERALTEEINEFS, CORRBIERE
BEAEDETNT— FET (BRUR IS VPR A)
BERO—MEEBELFIT, B 3 [ETPS2663 eFuse
n7ay Y IEERLTVEYT, TPS2663 eFuse 1EH
BOERtEVAEREZFERALTEREY (yo) 17
FTRTOERERETSEHALET,

e ~ %our
1YT L T

31 mQ

Current
Sense

X27.94
JiMoN

3: TPS2663 MER T O v & &

TPS2596 eFuse D& S5HT/NA ADHIZITFAE Y
I [T7FOIEREREEZLENTELDHLHY
T, IR—CDE 4 [ZTRT LI, ZOEVIEFE
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&x 660 pA/A
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IT\

Gate control |
Current limit amplifier : ' 600 mV
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{2 dvdt

[i] ILIM

[SFABAIRE G ERFIROFEICERA ST, B
BE*&*R ( ILM) o)ﬁjﬁﬁﬁﬁo)%]—ﬂ#?'iﬁjjjﬁﬁ'zull,o)
AEICERSNET,

RNEBEEBERER -V a—23a VOBEEITRED
EERICEFRT DA BELZDMDREICL > TEHE
21510, —CHEOANEREHERETS
WEENERIND LS ICTIETHRENATOAE
9, TPS25982 MK ST /84 ADH(ZIEF 3 v/
REET VIR EQORBFEEZRALTHIEY MR
ERLUBMEMEREIZLKSFY I ER/METHED
EHYET, TIHETORBELZOMOEIERFEEFRA
FT5H5IEITKY, ERVATLTOEMNEY ) TL—
CIVORERER/NMNEBIZLEREDERANENT
ET,
NEBERERtE VU TICLBAERIEE R BHRICEE
LizaXR b, 4 X, EERTOEKR., BLUHKEL
WO =R BB =TT A BRA—ZXD
Y )a—2a kY I RELGFELHY ET,

Tradhihear

DA TOHAFEFRERICEF LE7FHFRIER
‘[%'Fj—l-c'd-c :_r.t 2 &Et 3 'iﬂjjjﬁﬁ%ull. (LOAD) &EE.
RERIET (yon) PEARZERLTLET,

—

4:TPS2596 RER IO v U &

Ivion = lLoap X Gvon @
S ZTGyoy [FEHRERT A > TY,
CORERDESIRBTH_ELTEET,
lMON = lLOAD/ KMON 3)

2 TKyoy FEREVRETT,

NT—= NRZFRETEI-HD 11 DFE
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BERBAEY (yon) & GND EDRIIZHER Ryon) 2
EHTHE. R4 ICRTESICEVRERMNEREIC
EfEINET,

Vion = Ivon % Ruon 4)

BEDFAFT IV - LYDERRRIZERT 51
H. TFLNRT—ILARERED Vyoy EADC HED
TREABBICANESN S IV T—LVEEN—HT S
&£ 12 Ryoy ZERL TSN,

X%ﬁRmNéﬁﬁTétﬂﬁfgéﬁnﬁEﬁ/
ARIZH L TKEL LDz, BERHORE / %
fREEEMETEET, =1L, Ryoy ZXELTDHE
BRERBEOEERA VT ERELLEDHO. Iyon E
UEREIEIRRICHE NT IILRT—ILEL TAY FIL—L
RRICKDIVvEVT / AL HRTREMEN H
DES,

BER / 1&@./"'.0)7_; JRILTRT

Z2L DY) 12— aVIZ@ERTPEAILEHATIST - EY
NEEIhTEY., AREREREDNDAL YL 3ILFK
EHBRLTT7Y—t / TT7TY— DB fThhET,

TPS27S100A DK SHBARX—hk * NfH A K+ XA
YFIZIERBAE 2=V AT LIZTI ST EILITST-
HDFA—T2 - FKLLAVDRAT—2ABAEUAHY
9, ARFLIIBERNOREERATIRICEER
RAD LD 1 DICHAERDOBEEDEELLELH Y
FY, FUIS—DOMEFR(TDH1=HIZ(F. AFFENE
HEZET—2 — MIRBESINTLWARKHABRAL v
DAL FKYEBLTEIBERHBYET, RR—CD
& 1 [XTPS27S100A O F—4 — RZEEH L TLY
HIEHRDIEFRTT,

EBITE 5 (TR & 312, TPS25940, TPS25942,
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Electrical characteristics (B A4FE)
5V <V <40V,

-40°C < T, < 150°C (4FICERIRD7ZEULVRY)

m BIMEfEE B

v FI7RETORBBERAL Y | Voy =0V, Vig—Vour <Vigon PEEL tygon £Y D 14 18 26

o) gL K Eb‘ﬁ‘btﬂ-*ffel Open load detected. : : :

$DF TREOH AL .

oo ';*E]%% FIREDHEAL > |y oy, V= Vg = 24V, T, = 125°C, -150 LA
¢ TOREORBREAL VY | Vo =0V, Viy—Vour<Vg ot PEE. 1o FYDE 600 us
dolof) g )L KT FHEE LMVEREERRE . Open load detected.
| A URETORBREAL Y | Ve =5V, loyr <lgoy DEE. tygey &Y LR 5 6 10 mA
(elyan) valLk #EBERE, Open Ioad detected N—=2av A OH,
¢ FURKETORBBREAL Y | V=5V, loyr <lgoy PEEL tygoy &Y BROEF 200 U
dolon) S, g )L KOTH) v FHE #ERFRE, Open Ioad detected

%= 1: TPS27S100A D ES s

—4 (PGRPGTH) & &4 ITEMAT 5 & THIBFIE
BAROBRHICEATEERY,

Fi-. 6 [TRTKIICTFOVERERE AL H
DT NAADGEED. SMIFDaAUNL—2%FE
MBI EICE>THBELZIBREMOBEEITS
EMNTEFET,

Source

Vthreshold

.':I:".,‘ MR VNL— S EER L FABRRE EEBAR

TORIVERRER RS
TORIIEBRERDELS 1 2O7 TO—FI(LERA
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BLI-Y T DAEEMLAHY ET, /XT— - Ty FES
(PG) AV UA M) —LARIZHERKTSZLET. B
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