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SGMICRO

SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

GENERAL DESCRIPTION

The SGM2535 is a compact and rich power management
eFuse power switch with a full range of protection
functions. SGM2535A/AL has a low power sleep mode
in compliance with the SATA device sleep standard.
SGM2535B/BL provides a Diode Mode which is useful
for ORing operation. Due to the wide device operating
range, numerous basic DC bus voltages can be
controlled by the device. Since integrated back-to-back
FETs enable bidirectional current regulation, the device
is highly suitable for systems whose load side hold-up
energy must not flow reversely to the failed power side.

Many programmed features like load, source, and
device safety are included, such as over-current, SS
ramp, and over-voltage and under-voltage thresholds.
PG, nFAULT, and precise current monitor output are
provided by the device for system status monitoring
and downstream load control. SSD power management
design is programmable
under-voltage, over-voltage thresholds and the low la
device sleep mode (SGM2535A/AL).

simplified by precise

The device monitors Vin and Vour to provide true reverse
current blocking when Vin < Voutr - 10mV. In systems
where the backup voltage is higher than the bus voltage,
this function enables faster change to a boosted voltage
rail.

The SGM2535 is available in a Green TQFN-3x4-20L
package.

TYPICAL APPLICATION
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Figure 1. Typical Application Circuit

FEATURES

® Wide Input Voltage Range from 2.7V to 18V with
Surge up to 20V

® Low On-Resistance: 34mQ (TYP)

e Adjustable Current Limit from 0.6A to 5.3A (¥9%)

® Current Monitor (IMON) Output (¥8%)

e Operating la: 133uA (TYP)

® Device Sleep Mode lo (SGM2535A/AL Only):
103pA (TYP)

e Disabled lq: 3.9pA (TYP)

*2.3% Over-Voltage, Under-Voltage Threshold

Reverse Current Blocking

1.8us Reverse Voltage Shut-Off

Programmable SS Control

State Indicators: Power Good and Fault

Options:

¢ SGM2535A: Auto-Retry (Device Sleep Mode)

¢+ SGM2535AL: Latch-Off (Device Sleep Mode)

¢+ SGM2535B: Auto-Retry (Diode Mode)

¢+ SGM2535BL: Latch-Off (Diode Mode)

® Available in a Green TQFN-3x4-20L Package

APPLICATIONS

PCI-E/SATA/SAS HDD and SSD Drives
Enterprise and Micro Servers

Smart Load Switch

Set-Top-Box (STB), DTVs and Game Consoles
RAID Cards — Hold-up Power Management
Telecom Switches and Routers

Adapter Powered Devices
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

PACKAGE/ORDERING INFORMATION

SPECIFIED
TEMPERATURE
RANGE

PACKAGE

MODEL DESCRIPTION

PACKING
OPTION

ORDERING
NUMBER

PACKAGE
MARKING

SGM2535A | TQFN-3x4-20L | -40°C to +125°C

SGM2535AXTSF20G/TR

SGM
2535ATSF
XXXXX

Tape and Reel, 4000

SGM2535AL | TQFN-3x4-20L | -40°C to +125°C

SGM2535ALXTSF20G/TR

SGM
08ZTSF
XXXXX

Tape and Reel, 4000

SGM2535B TQFN-3x4-20L | -40°C to +125°C

SGM2535BXTSF20G/TR

SGM
2535BTSF
XXXXX

Tape and Reel, 4000

SGM2535BL | TQFN-3x4-20L | -40°C to +125°C

SGM2535BLXTSF20G/TR

SGM
1HITSF
XXXXX

Tape and Reel, 4000

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code.
XX XXX

Vendor Code

Trace Code
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS
Input Voltage Range

PG, PGTH, VOUT, VIN, EN/UVLO................... -0.3V to 20V
OVP, DEVSLP/DOMDE, nFAULT .........cccueenee. -0.3V to 20V
VIN (10mMs Transient) ......cccccoveeeeeiniieeiniie e 22V
SS,ILIM e Internally Limited
IMON ..ottt -0.3Vto 7V
Sink Current, PG, nFAULT, SS......cccoooiiiiiiieeeeeeeeee, 10mA
Source Current, SS, ILIM, IMON ................ Internally Limited
Package Thermal Resistance
TQFN-3%4-20L, BUA...cccveeriieiiieiiie e 38.8°C/W
TQFN-3%4-20L, BUB......veeereeiiieiiieiieeeieeseee e 13.3°C/W
TQFN-3%4-20L, B4C (TOP) --+veervvrerieeereienieeeieeenieennen 38°C/w
TQFN-3%4-20L, BUC (BOT) «-vvreveeererenieeenieresieeenieeenene 5.5°C/W
Junction Temperature..........cccccccoeveivivieee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S).........ccceevvvernneeen. +260°C
ESD Susceptibility
HBM . +2000V
CDM e +1000V
NOTES:

1. For human body model (HBM), all pins comply with
ANSI/ESDA/JEDEC JS-001 specifications.

2. For charged device model (CDM), all pins comply with
ANSI/ESDA/JEDEC JS-002 specifications.

RECOMMENDED OPERATING CONDITIONS
Input Voltage Range

Resistance

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions sectionis not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

VIN oo eeee s ses s eeeseseees e 2.7V 1o 18V
EN/UVLO, OVP, DEVSLP/DMODE.........oocommrrrenne.. 0V to 18V
VOUT, PGTH, PG, NFAULT oo ovio1sy ~ DISCLAIMER
ST [ Y TN Internally Limited SG Micro Corp reserves the right to make any change in
IMON oo eeee e eeeee 0V to 4.5V circuitdesign, or specifications without prior notice.
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

PIN CONFIGURATIONS

SGM2535A/AL (TOP VIEW) SGM2535B/BL (TOP VIEW)
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TQFN-3x4-20L TQFN-3x4-20L
PIN NAME FUNCTION
SGM2535A/AL: Active-High Device Sleep Mode Control. Setting this pin high activates the
DEVSLP .
1 device sleep mode (low power mode).
DMODE |SGM2535B/BL: Diode Mode Control Pin. Set this pin high to activate the non-ideal diode mode.
2 PG Open-Drain Output Pin. Active-High. Setting this pin high indicates PGTH has crossed the
threshold value.
3 PGTH | PG Comparator Positive Input Pin.
4,5 6,7,8 VOUT Power Output Pin.
9,10, 11,12,13 VIN Power Input and Supply Voltage Pin.
Input for setting the Under-Voltage Lockout Threshold. An under-voltage event will turn off the
14 EN/UVLO |internal FET and assert nNFAULT to signal power-failure. When pull this pin to GND, the fault
latched in the device is reset. Do not leave this pin floating.
15 OVP Input for Setting Programmable Over-Voltage Protection Threshold. An over-voltage event will
turn off the internal FET and assert nFAULT to signal over-voltage.
16 GND Ground.
Current Limit Programming Pin. Overload and short-circuit current limit are set by the resistor
17 ILIM I
from this pin to GND.
18 SS Soft-Start Pin. The output slew rate is set by the capacitor from this pin to GND.
Current Monitor pin. The sourcing current of this pin is proportional to the FET current. Placing a
19 IMON . L .
resistor from this pin to GND transforms the current to voltage signal.
Open-Drain Output Pin. This pin functions as a fault event indicator which goes low to indicate
20 nFAULT "
fault condition because of under-voltage, over-voltage, reverse voltage and thermal shutdown.
The GND terminal must be connected to the exposed pad, which needs to be connected through
Exposed Pad GND . X
numerous vias to a PCB ground plane for effective thermal performance.
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

ELECTRICAL CHARACTERISTICS

(Ty=-40°C to +125°C, Vin = 2.7V to 18V, Venuvio = 2V, Vove = VpevsLe = VeaTH = Vbmobne = 0V, Rim = 150kQ, Cout = 1yF, Css =
open, PG = nFAULT = IMON = open. Positive current into terminals, all voltages are referenced to GND, typical values are at Ty =

+25°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | miN | TYP | mAX | UNITS
Supply Voltage and Internal Under-Voltage Lockout
Operating Input Voltage Vin 2.7 18 \Y
Internal UVLO Threshold, Rising Vuvr 2.4 2.5 \Y
SGM2535A/AL 186 250
Internal UVLO Hysteresis VUvR Hys mV
- SGM2535B/BL 186 251
SGM2535A/AL 70 120 170
Venuvio = 2V, Vin = 2.7V
SGM2535B/BL 77 120 163
SGM2535A/AL 80 133 190
Supply Current, Enabled la_on Venuvio = 2V, Viy = 12V MA
- SGM2535B/BL 84 133 181
SGM2535A/AL 80 135 190
Venuvio = 2V, Vin = 18V
SGM2535B/BL 85 135 184
Vin=2.7V 1.0 3.0
Supply Current, Disabled la_orr Venuvio = 0V Vin =12V 3.9 8.5 MA
Vin =18V 5.7 12.5
Supply Current, Device Sleep Mode la pevste | Voevsie = 0V, Vin = 2.7V to 18V, SGM2535A/AL 50 103 155 MA
Enable and Under-Voltage Lockout (EN/UVLO) Input
EN/UVLO Threshold Voltage, Rising Venr 0.965 | 0.990 | 1.015 \
EN/UVLO Threshold Voltage, Falling Vene 0.895 | 0.920 | 0.940
El;lstl-el)::;?;e(iis for Low lq Shutdown, Vsrute v 41 mv
EN Input Leakage Current len Venuvio = 0V to 12V -100 0 100 nA
Over-Voltage Protection (OVP) Input
gi\/sc-i:‘nr-gVoltage Threshold Voltage, Vourr 0965 | 0.990 | 1.015 v
?;ﬁ:gonage Threshold Voltage, Vouer 0880 | 0.920 | 0.960 Vv
OVP Input Leakage Current love Vove =0V to 5V -150 0 150 nA
Device Sleep Mode Input (DEVSLP): Active-High (SGM253A/AL)
DEVSLP Threshold Voltage, Rising VpevsLer 1.75 1.82 1.89 Vv
DEVSLP Threshold Voltage, Falling VbevsLpr 0.93 0.99 1.04 \Y
DEVSLP Input Leakage Current IpevsLp Vpevsip = 12V 0.51 1 1.75 WA
Diode Mode Input (DMODE): Active-High (SGM253B/BL)
DMODE Threshold Voltage, Rising Vbmober 1.75 1.82 1.89 V
DMODE Threshold Voltage, Falling V bmoDEF 0.93 0.99 1.04 Vv
DMODE Input Leakage Current Ibmope Vomone = 12V 0.51 1 1.75 MA
Output Ramp Control (SS)
SS Charging Current Iss Vss =0V, Viy =12V 0.7 1 1.2 uA
SS Discharging Resistance Rss Venuvio = 0V, Iss = 10mA sinking 20 42 Q
SS Maximum Capacitor Voltage Vss max 2.52 2.64 2.77 \
SS to VOUT Gain GAINss Vin =12V, AVour/AVss 11.90 | 12.08 | 12.27 VIV
Current Limit Programming (ILIM)
ILIM Bias Voltage Viom | | 089 | | v
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

ELECTRICAL CHARACTERISTICS (continued)

(Ty=-40°C to +125°C, ViNn = 2.7V to 18V, VenwuviLo = 2V, Vove = VpevsLe = VeaTH = 0V, Rium = 150kQ, Cout = 1uF, Css = open, PG
= nFAULT = IMON = open. Positive current into terminals, all voltages are referenced to GND, typical values are at Ty = +25°C,

unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Rium = 150kQ 0.53 0.59 0.63
Rium = 88.7kQ 0.89 0.98 1.07
Vin - Vour = 1V Rium = 42.2kQ 1.91 2.06 2.25
Current Limit @ I Rium = 24.9kQ 3.25 3.50 3.81 A
Rium = 16.9kQ 4.78 5.17 5.62
E;L“\Lreo_[?eesrl,: %T%%g%sd?tor current limit (Single Point 0.3 0.44 057
B ot st e W (S | 0,44 | 060 | 076
Device Sleep Mode Current Limit Ipevste Lm | SGM2535A/AL 0.43 0.60 0.76
DMODE Current Limit oot | oeacang Mo ideal diode mode, 0.47 % Iy
Vin =12V, Vin- Vour = 5V, Rum = 42.2kQ 1.79 2.05 2.32
Short-Circuit Current Limit @ los Vin =12V, Vin - Vour = 5V, | Rium = 24.9kQ 3.08 3.45 3.81 A
T, =-40°C to +85°C R = 16.9kQ 466 | 509 | 5.52
Fast-Trip Comparator Threshold (" @ | Igast TRIP 1.5xIym+0.3 A
Current Monitor Output (IMON)
Gain Factor Iwon: lour GAINwon | lour = 1A to 4A 481 | 523 | 572 | paa
Power Switch
T,=+25°C 28 34 40
On-Resistance Ron lour = 1A to 4A T, =-40°C to +85°C 19 34 50 mQ
T,=-40°C to +125°C 34 56
Pass FET Output (OUT)
Vin = 18V, Venuvio = 0V, Vour = OV sourcing -9 -2 -1
OUT Leakage Current in Off-State Ik out HA
- Vin = 2.7V, Venuvio = 0V, Vour = 18V sinking 6 16 26
Protocion Comparelor Faling | Veew 19 | | 2 |
oo GunlsforRete= | Ve | 105 | tes | mv
Fault Flag (nFAULT): Active-Low
nFAULT Internal Pull-Down Reaur | Vo = 2V, leaur = 5mA sinking 20 | 48 Q
nFAULT Input Leakage Current lnFauLT Vinraur = 0V to 18V -200 0 200 nA
Positive Input for Power Good Comparator (PGTH)
PGTH Threshold Voltage, Rising VpaTHR 0.965 | 0.990 | 1.015 \%
PGTH Threshold Voltage, Falling VeoTHr 0.895 | 0.920 | 0.940 \Y
PGTH Input Leakage Current lpaTH Vpeth = 0V to 18V -200 0 200 nA
Power Good Comparator Output (PG): Active-High
PG Internal Pull-Down Resistance Rpg Veeth = 0V, lpg = 5mA sinking 20 48 Q
PG Input Leakage Current lp Vpe = 0V to 18V -100 0 100 nA
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

ELECTRICAL CHARACTERISTICS (continued)

(Ty=-40°C to +125°C, ViNn = 2.7V to 18V, VenwuviLo = 2V, Vove = VpevsLe = VeaTH = 0V, Rium = 150kQ, Cout = 1uF, Css = open, PG
= nFAULT = IMON = open. Positive current into terminals, all voltages are referenced to GND, typical values are at Ty = +25°C,
unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | min | TYP | max | uniTs
Thermal Shutdown (TSD)
TSD Threshold ) Teo 160 °c
TSD Hysteresis Thvs 20 °C

NOTES:

1. These parameters are given as a reference and are not considered part of SGMICRO's official device specifications for
warranty purposes.

2. Pulse-testing methods ensure that the junction temperature remains near the ambient temperature. Thermal impacts should
be considered independently.
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

TIMING REQUIREMENTS
(Ty=-40°C to +125°C, ViNn = 2.7V to 18V, VenwviLo = 2V, Vove = VpevsLe = VpaTH = 0V, Rium = 150kQ, Cout = 1uF, Css = open, PG

= nFAULT = IMON = open. Positive current into terminals, all voltages are referenced to GND, typical values are at Ty = +25°C,
unless otherwise noted.)

PARAMETER ‘SYMBOL| CONDITIONS \ MIN | TYP | MAX | UNITS
Enable and UVLO Input

EN/UVLO? (100mV above Venr) to | SGM2535A/AL 262
Vou‘r = 100mV, us
EN Turn-On Delay ton.ory | Css < 0.8nF SGM2535B/BL 273.4

EN/UVLO? (100mV above Venr) to Vour = 100mV,

Css = 0.8nF, [Ces in nF] 200 +160 x Css ks
i EN/UVLOJ (100mV below Vex) to | SGM2535A/AL 1.24
EN Tun-Off Delay loFFo | NFAULT] SGM2535B/BL 13 He

Over-Voltage Protection Input (OVP)
OVP Disable Delay | tove oy | OVPT (100mV above Vover) to nFAULT | | | 10 | | bs
Diode Mode Input: Active-High (DMODE)

DMODE Turn-On Delay t \E/)PDAL(J)?El to (Vin - Vour) £ 200mV, with 1A resistive load at 87
DMODE Tum-Off Delay DMODE \E/)L\)/IS_II_DET to (Vin - Vour) > 200mV, 1A resistive load at 110 HS
Output Ramp Control (SS)
EN/UVLO1 to Vour = 4.5V, with Css = open 0.36
Output Ramp Time tss EN/UVLO? to Vour = 11V, with Css = open 0.23 0.39 0.56 ms
EN/UVLO1 to Vour = 11V, with Css = 1nF 1.40
Current Limit
Fast-Trip Comparator Delay ‘ trasTRIP DLY | lout > lrast TRIP ‘ | 300 | | ns
Reverse Protection Comparator
Reverse Protection Comparator trev oy | (Vin - Vour)l (10mV overdrive below Vgeyrh) to nFAULT) 1.8
Delay tew oy | (Vin - Vour)T (10mV overdrive above Vewory) to nFAULTT 3.7 He
Power Good Comparator Output (PG): Active High
tee R Rising edge, all models 0.43 0.66 0.89 ms
PG Delay (De-Glitch) Time tr_F Falling edge (SGM2535A/AL) 0.43 0.66 0.89 ms
tr_F Falling edge (SGM2535B/BL) 2.59 ms
Thermal Shutdown (TSD)
Retry Delay in TSD | | SGM2535A/B Only | | 160 | | ms
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SGM2535

2.7V to 18V eFuse with True Reverse

Blocking and Multiple Protection Modes

TYPICAL PERFORMANCE CHARACTERISTICS

Internal UVLO Threshold Voltage vs. Temperature

Supply Current vs. Input Voltage during Normal Operation
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

PGTH Threshold Voltage vs. Temperature
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

DMODE Threshold Voltage vs. Temperature (SGM2535B/BL) DEVSLP Pull-Down Current vs. Temperature (SGM2535A/AL)
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Current Limit Accuracy vs. Current Limit Current Limit vs. Temperature across Rium
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Current Limit in DMODE Mode vs. Temperature (SGM2535B/BL)
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin =12V, Cout = 1yF, PG and nFAULT are pulled up through a 100kQ resistor, unless otherwise noted.
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin =12V, Cout = 1yF, PG and nFAULT are pulled up through a 100kQ resistor, unless otherwise noted.
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

FUNCTIONAL BLOCK DIAGRAM
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Figure 2. Block Diagram-SGM2535A/AL
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2.7V to 18V eFuse with True Reverse

SGM2535 Blocking and Multiple Protection Modes
FUNCTIONAL BLOCK DIAGRAM
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2.7V to 18V eFuse with True Reverse

SGM2535 Blocking and Multiple Protection Modes
DETAILED DESCRIPTION
Overview Feature Description

The SGM2535 is an eFuse integrated with back-to-back
FETs and a full range of protection functions. It is
suitable for 2.7V to 18V power system protection
applications.

For hot plug-in applications, the SGM2535 provides
inrush current control through adjustable output slew
rate. Besides, the part also provides over-current
protection and short-circuit protection. Specifically, the
adjustable over-current limit simplifies design of the
power supply, and the short-circuit protection with fast
response can cut off the load current rapidly once
output short-circuit event is detected. The over-current
limit threshold can be reset to 0.6A to 5.3A through
external resistor on the ILIM pin.

The device monitors the input voltage to provide
under-voltage protection and over-voltage protection.
The voltage protection threshold is up to 2% which
helps to supervise the bus voltage well without the
need for additional voltage supervisor chip.

The device is suitable for power system protections
such as Solid-State Disk (SSD) drives to avoid
immediate power loss fault. The device monitors the
voltage difference between input and output, namely
ViN - Vour, to provide reverse blocking protection
against reverse current from output or input power loss
condition. Besides, the part signals the controller
through the state indicator pin to control power and the
hold-up capacitor for data hardening.

Besides the above features, the additional features of
SGM2535 include:

+ Precise load current monitor.

¢+ Power Good (PG) indicator for power rail voltage
(input voltage, output voltage or any other) monitoring
through the integrated comparator with precise
reference.

+ Over-temperature protection with thermal shutdown.
+ Input power supply under-voltage and over-voltage
fault reports with deglitch time.

+ Available latch-off and auto-retry versions after
thermal shutdown.

Enable and Adjusting Under-Voltage Lockout

The internal FETs of SGM2535 can be controlled by
the EN/UVLO pin. When Venwvio < Venr, the internal
FETs will be turned off, and the OUT is disconnected
from IN. When Venuwvio is below the shutdown
threshold voltage Vshutr, the device will enter shutdown
mode with the supply current la less than 3.9pA to
minimize power loss. Setting the EN/UVLO low and
high again resets the SGM2535AL when the part is
latched off due to fault.

The EN/UVLO pin has low internal deglitch delay on the
falling edge to fast detect power loss fault. A higher
deglitch delay can be achieved by placing an external
capacitor on the EN/UVLO pin to GND.

The SGM2535 provides programmable input
under-voltage lockout (UVLO) threshold on the
EN/UVLO pin by placing a resistor divider from the VIN
to EN/UVLO pin to GND. Once the UVLO condition is
detected, the internal FETs are turned off quickly with
the nFAULT pin asserted. If the UVLO function is not
needed, this pin can be tied to the IN pin. Note that the
EN/UVLO pin should not be left floating.

The device also provides fixed UVLO protection on the
supply VIN terminal. The device is disabled when Vin is
below the internal UVLO threshold Vuvr. The internal
UVLO hysteresis is 186mV.

Over-Voltage Protection (OVP)

The SGM2535 provides input over-voltage lockout
(OVLO) protection. The OVLO threshold can be
programmed by placing a resistor divider from the VIN
to OVP pin to GND. When the voltage on the OVP pin
Vovp is greater than the internal reference Vovrr, the
internal FETs will be turned off. The OVP pin should be
tied to GND if the protection is not needed.

Hot Plug-in and Inrush Current Control

The SGM2535 is designed to provide hot plug-in power
management by controlling the inrush current as well
as the output slew rate. This design helps eliminate the
voltage drop and avoid undesired power reset. The
output ramp rate is set by the capacitor from the SS pin
to GND, as shown in Figure 4. The slew rate can be
calculated using Equation 1.
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

DETAILED DESCRIPTION (continued)

e

20Q p-| SWEN
_‘

¥ <~
SGM2535

Figure 4. Output Ramp-up Time tss is Set by Css

CSS dVOUT 1
Gaing . Tat A

Iss :(
where,
Iss = 1pA (TYP).

dVour
dt

GAINss = SS to output slew rate = 12.08.

= Desired output slew rate.

tes(Ms) = 8.28x102 x V, (V)xCqq (nF) 2)

The SS pin can be floated to obtain a fastest output
slew rate.

For startup with load, the load current is controlled
within the over-current limit set by the resistor RiLm on
the ILIM pin.

Overload and Short-Circuit Protection

The load current is continuously sensed and monitored.
When over-current occurs, the current is precisely
limited to the current limit ILim set by the RiLim resistor.

| __875
MR m(kQ)

@)

where, Ium is the over-current limit in Ampere, Rium is
the current limit resistor on the ILIM pin.

The SGM2535 is designed with two different limit levels:

a current limit level (lum) and a fast-trip threshold
IFAST TRIP.

Note that the current limit performance is directly
determined by the bias current on the ILIM pin. When
routing the PCB, the lLim node must be kept away from
any noisy signals.

Overload Protection

When overload occurs, the internal current limit
amplifier of the device regulates the load current to the
current limit threshold Ium. The output voltage would
drop under regulation, which leads to increased power
dissipation of the device. Once the junction
temperature T, reaches the over-temperature protection
threshold Tsp, the internal FETs would be turned off.
During thermal shutdown, the SGMZ2535AL version
remains latched-off, while the SGM2535A version
would perform auto-restart with 160ms cycle when T,
falls below Tsp - 20°C. During thermal shutdown, the
nFAULT pin is asserted to indicate fault condition.

Short-Circuit Protection

When the output short-circuit occurs, the current from
VIN to VOUT rises very rapidly. Due to limited
bandwidth, the current limit amplifier is unable to
respond quickly to this condition. To solve this, the
SGM2535 integrates with a fast-trip comparator which
could shut down the internal FETs within 1us. The
fast-trip comparator works and cuts off the short-circuit
current when the current through the device lour
exceeds the fast-trip threshold Irast_TrRiP. The fast-trip
threshold is designed to be greater than 50% of the ILm
(lrast_tRIP = 1.5 x lum + 0.3). The internal FETs would
remain off-state for only a few ms following by
soft-restart in a current limit manner where current
through the device is regulated to Ilum under the
regulation of current limit amplifier. Then, the device
behaves the same as the overload condition. The
fast-trip short-circuit protection is shown in Figure 5.

lrasTRIP

least_trip=1.5% Iy + 0.3

IL\M

Current Limit

Themal Foldback
0%-5% vy

Figure 5. Fast-Trip Current
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

DETAILED DESCRIPTION (continued)

FAULT Response

The SGM2535 provides an nFAULT pin for fault
indicator. The open-drain nFAULT pin is asserted
under over-voltage, under-voltage, and reverse current
and thermal shutdown conditions. The nFAULT pin
remains active-low until the above fault is removed and
the device operates normally. To avoid false trigger of
fault, the device is integrated with a deglitch delay for
over-voltage and under-voltage (1.24ps TYP for
SGM2535A/AL, and 1.3us TYP for SGM2535B/BL)
conditions. This design ensures that transient fluctuation
on the bus would not false assert the nFAULT pin.

The nFAULT pin can be pulled up through a resistor to
input, output or other voltage rail. This pin can be left
floating or tied to GND if not used. The nFAULT pin
would be reset when the input voltage is below Vuvr.

Current Monitoring

The SGM2535 has a current monitoring function at the
IMON pin. The sourcing current of this pin is
proportional to the current of internal FETs. By placing
a resistor Rimon from this pin to GND, this monitored
current is transformed to voltage as calculated in
Equation 4.

The maximum voltage on the IMON pin is internally
limited to minimum (Vin - 0.5V, 4.5V). With this
limitation, the maximum value of Rimon can be
determined using Equation 4.

R __minimum (V,, - 0.5, 4.5) @)
IMONMAX 1.6 x|y x GAIN,yon

The voltage on the IMON pin, Vivon, is calculated using
Equation 5.

Vinon = Rivon * (lour* GAINyon ) (5)
where,
GAINvon is the gain factor Imon: lout (52.3uA/A TYP).
lout is the current from VIN to VOUT.

The analog IMON voltage can be converted to digital
data using an ADC (such as SGM58031) for current
read through IC interface bus.

Power Good Comparator

The SGM2535 provides a power good indicator through
the PG pin. The open-drain active-high PG pin is
controlled by the PGTH pin which incorporates a
voltage comparator. The positive terminal of the
comparator is the PGTH pin, and the negative terminal
is tied to the internal reference VpetHr (0.99V TYP).
The PG pin would be asserted when the internal FETs
are fully turned on and the PGTH voltage is greater
than the VpetHR.

The PG pin incorporates an internal deglitch delay to
ensure that the internal FETs is fully turned on and the
device startup is completed before the downstream
load is connected.

The PG pin can be pulled up through resistor to input,
output or other power supply rail. This pin can be left
floating or tied to GND if not used.

VIN, VOUT and GND Pins
The SGM2535 has multiple IN and OUT pins.

All VIN pins should be connected together to the power
supply. It is recommended to place a ceramic input
capacitor between VIN and GND. The capacitor should
be close to the terminal for better transient suppression.
The recommended input voltage is 2.7V to 18V.

Thermal Shutdown

The SGM2535 incorporates over-temperature protection
with thermal shutdown function. The internal FETs would
be turned-off when the internal temperature Ty > Tsp
(+160°C TYP). For the auto-retry version, the part will
continuously attempt to restart with a 160ms cycle after T,
drops below Tsp - 20°C. During thermal shutdown, the
nFAULT pin is asserted to indicate fault condition.
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

DETAILED DESCRIPTION (continued)

Device Functional Modes

Device Sleep Mode for SATA® Interface Devices
SGM2535A/AL Only

Device Sleep is a new state introduced by SATA®,
which needs a low power level operation for SATA
storage systems. In the Device Sleep mode, the power
consumption is limited to 5mW or less for SSDs.

The SGM2535 incorporates a Device Sleep operation
mode (DEVSLP) specifically used for driving SATA
device in low power level. The DEVSLP pin is
compatible with standard signal levels of controller. In
the Device Sleep mode, the over-current limit threshold
is set to Ibevstr um and the reverse current/voltage
protection as well as the current monitor function are
disabled. The other functions remain active and behave
the same as the normal operation mode.

When the device enters into Device Sleep mode,
ensure that the load current is limited to less than
IbevsLe_Lim. Also, when back to normal operation mode,
the device should be sequenced before the
downstream load. Otherwise, the load current could
exceed the over-current limit which causes current limit
operation and further lead to thermal shutdown. Figure
7 to Figure 10 illustrate the behavior of the system in

DEVSLP mode.

Diode Mode SGM2535B/BL Only

The device provides a Diode Mode through the
DMODE pin. This pin is active high with internal pull
down. Under this mode, the device acts as a non-ideal
diode rather than a MOSFET as shown in Figure 6, and
the over-current limit is set to 50% of normal mode by
RLIM resistor. The Diode Mode is useful for Power
MUX applications to switch from the main power supply
to the auxiliary power and vice-versa smoothly when
the two supplies are within a diode drop pf each other.

VIN . vourt

Figure 6. Diode Mode: VIN to VOUT Power Path

Shutdown Control

The internal FETs of SGM2535 can be remotely turned
off by pulling the EN/UVLO pin below 0.6V through an
open-drain (collector) transistor. The supply current laq
is reduced to less than 12pA in the shutdown mode.
Once the UVLO pin is released, the device restarts with
the programmed output slew rate.
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SGM

2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

DETAILED DESCRIPTION (continued)
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Figure 10. Hot-Short and Retry in DEVSLP Mode
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Figure 11. Transition from Normal Mode to Non-ldeal Diode Figure 12. Transition from Non-ldeal Diode Mode to Normal Mode
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

APPLICATION INFORMATION

Typical Application

ViN=2.7V 10 18V VIN |_”_| |_"_|
o o . VOUT| o _ Vout o
s | et o
1 1 R M
34mQ 4
475kQ @ " 475Q @
Re Vi
EN/UVLO nFAULT FA\\—20
N/ Vin
Rz§ From uCo—| DEVSLP PG —VW——0
16.7kQ PGTH
OovpP IMON Load Monitor
SS ILIM
Rs il GNDSGM2535A/AL Ruw Ruow
31.2kQ 17 4kQ 16.9kQ

%

—
il

Rs
47kQ

NOTE: 1. Cn: Suggest using 10pF to suppress transients caused by PCB wiring inductance orinput wiring.
Figure 13. Typical Application Schematics: eFuse for Enterprise SSDs-SGM2535A/AL

Design Requirements

Table 1. Design Parameters

Design Parameter Example Value

Input voltage range 12v

Under-voltage lockout set point 10.8V
Over-voltage protection set point 16.5V
Load at startup 4.8Q
Current limit 5A

Load capacitance 100upF
Ambient temperature +85°C

Detailed Design Procedure

Step by Step Design Procedure
The following parameters must be decided by the
designer previously:

+ Normal input operation voltage.

+ Maximum output capacitance.

¢ Maximum current limit level.

+ Load during startup.

¢+ Maximum ambient temperature during operation.
The below design procedure aims to control the device
junction temperature under both steady and transient
condition with appropriate output slew rate and other
components. The design procedure is for reference
and the designer could adjust according to actual
criteria.

Programming the Current limit Threshold: Ri.m
Selection

The over-current limit threshold is set by the resistor
Rium at the ILIM pin using Equation 6.

Rum = S%'S =17.5kQ

(6)
Using the nearest standard 1% resistor values, RiLim =
17.4kQ is chosen.

Under-Voltage Lockout and Over-Voltage Set Point
The under-voltage lockout (UVLO) and the over-voltage
lockout (OVLO) thresholds can be adjusted through the
resistor divider network R1, Rz and Rs connected from
among VIN, EN/UVLO, OVP and GND pins. The resistor
values are calculated using Equation 7 and Equation 8.

R
Voo = ——3 v
VPR TRTIR, +R, oY Q)
R, +R
Vo = -2 tRs oy
R TR IR, +R, W ®)

For minimizing the current drawn by the resistors, use
higher values of resistance for R1, Rz and Ra.

However, the internal leakage current of the device
pins would introduce errors to the calculations.
Therefore, the current flows through the resistors
current, Ir12s must be chosen to be 20x greater than the
leakage current expected.

From the EC table, Vover = 0.99V and Venr = 0.99V.
For design requirements, Vov = 16.5V and Vuv = 10.8V.
First choose the value of Rz = 31.2kQ. Then use
Equation 7, which gives (R1 + Rz) = 488.8kQ, and
combine this with Equation 8, which gives Rz =
16.47kQ. Finally, R1 = 472.33kQ.

Using the closest standard 1% resistor values: R1 =
475kQ, Rz = 16.7kQ, and Rs = 31.2kQ.
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

APPLICATION INFORMATION (continued)

The input power failure is detected on the falling edge

E0.07

Vin = 12V, Css = 1nF, Cour = 100pF

) . Vin o 2
of Vin, and the threshold is 7% lower than the rising " a
threshold, Vuv as shown in Equation 9. Vin-Vour s y S =
Vera =0.93xVy, 9) / g

VOUT..- S —

Programming Current Monitoring Resistor - Rivon

Vimon is proportional to the load current, which can be M\ g
read through an ADC for system state monitoring. The  Pp irusk s =
Rimon should be selected based on the maximum | 7 f—-\___-__ o
voltage at IMON pin. Equation 10 gives the calculation. RUS §
-2.00n -1.00n olo 1.00m 2,000 <
VIMON MAX
Rivon = 1 59 3510° (10) Time (500ps/div)

Figure 14. Startup without Load
For lum = 5A, suppose the voltage range of ADC is OV

to 5V, Vimon_max is 4.5V and Rivon is calculated by: 15 15

13 \ 13
11 AN 11
9 \\ // 9

45
Ryoy=———— =17.2kQ (11)
MON ™ 5% 52.3x10°

Select Rivon less than the calculated value to ensure
that ADC is within the operation range for maximum
load current.

Choose closest 1 % standard value: 16.9kQ.

If current monitoring up to Irast_triP is desired, Rimon
can be reduced by a factor of 1.6.

In /' \
3 —VOUT 3

v

Input Current (A), Power Dissipation (W)
~
\
~
Output Voltage (V)

Setting Output Voltage Ramp Time (tss)

During startup and steady state operation, the device
temperature should be well designed below the upper
limit to avoid thermal shutdown. Since transient power
dissipation are often much greater than the steady
state, it is necessary to design the proper startup time For SGM2535, the inrush current is calculated by:
and inrush current for the given output capacitance to
prevent the device from thermal shutdown.

0 20 40 60 80 100
Startup Time (%)

Figure 15. Po_inrusH due to Inrush Current

U (12)

inrush = Cour % t
ss

1—cxdY
dt

Considering the two possible cases, the soft-start The power dissipation of the device during startup is:

capacitor Css is determined:

Case1: Startup without Load: Only Output Capacitance Cour Po_rust = 0-5 Vi X hyrusi (13)

Draws Current during Startup

During startup, the voltage difference on the internal

FETs (Vin/Vour) as well as the power dissipation

decrease. The average power dissipation during

startup is equal to the area of the red curve averaged

over startup time tss. See Figure 14 and Figure 15.

Note that Equation 13 is only applicable for startup
without any load drawing current.

@ SG Micro Corp —
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

APPLICATION INFORMATION (continued)

Case2: Startup with Load: Output Capacitance Coyr and Load s t v t
Draws Current during Startup W, = '[0 V% (1 - t] x| —N_x—|dt (16)

When both the output capacitance and the load draw ss Lsu s
current during the startup process, the device will have Using Equation 17, the average power loss of the

additional power dissipation. Suppose a resistor load device introduced by the load during startup is given by:
RL_su is driven during startup, the current flows through

2
the resistor load ramps up proportional to the output P, Lo :[1jx\/lw

. . 17
voltage. See Figure 16 and Figure 17. 6) Risu (n
v Vi =12V, Css = 1nF, Rusu = 4.8Q _ % Therefore, the total power loss of the device during
N o s startup is:
Vin-Vout s 4‘:‘#— o
/‘,‘,j‘// é PD_STARTUP = PD_INRUSH + PD_LOAD (18)
s.00 //’,;‘ 3
7 Therefore, the total current during startup is:
VOUT Ly ey 8
Wk # ™, é lsrarrup = hrust (1) (19)
Pb_Loap ¥ %
5 If IstarTUP > ILIM, the device limits the current to lum and
- S the current limited charging time is:
ILAT <
Vin
<2.bon —v.bo alo L.oom 2.obms tss_current umir = Cour X m (20)
Time (500us/div)
Figure 16. Startup with Load For the above design, using Equation 21, the soft-start
capacitor Css is selected as 1nF.
_ 14 14
E lLoap — -2 — ~
= 12 [Vou 12 tss =8.28x107° x12=0.994ms ~ Ims (21)
E; 10 Fo 10 Using Equation 22, the inrush current drawn by the
g /’ s output capacitance Cout during startup is:
§ ° /7 ° % I 100%107° 12 1.2A
D?_ 6 / Q 6 § e = (100 )X[1x10’3j_ ) (2)
<: 4 // // \\ 4 Zi Using Equation 23, the power dissipation introduced by
c .
o / / 3 Cour is:
3 2 ~ 2
3 ‘K// Py wauen = 0.5x12x1.2 =7.2W (23)
a0 0
0 20 40 60 80 100 For Poinrush = 7.2W, the thermal shutdown time should
Startup Time (%) be greater than the soft-start time tss. The thermal
shutdown time is about 30ms for Ta = +85°C, Pp = 7.2W.
Figure 17. Pp_roap in Load during Startup Therefore, it is safe to use 1ms soft-start time with only

The additional power dissipation introduced by the output capacitance and without load.

resistor load is: Furthermore, considering the 4.8Q of startup load, the
t additional power dissipation during startup is:
(Vi-Vo)xt=Vyx(1 -1—) (14)
ss P, LOAD:[ljx12X12:5W (24)
- 6) 48
Lt =] |t .5
’ Risu) tss (19) The total power dissipation during startup is:
The total energy loss of the device introduced by the Py starrue = (7:2+5) =12.2W (25)

resistor load during startup is:

@ SG Micro Corp —
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

APPLICATION INFORMATION (continued)

For Ppo = 12.2W, the thermal shutdown time is about
7ms for Ta = +85°C, see Thermal Shutdown Time vs.
Power Dissipation figure in TYPICAL PERFORMANCE
CHARACTERISTICS section. Therefore, it is safe to
use 1ms soft-start time with a 4.8Q of startup load.

If lower power loss during startup is needed, the
soft-start capacitor Css can be increased to meet this
requirement.

Programing the Power Good Set Point

R4 and Rs set the PG signal threshold. For this design,
the PG threshold is 11V and the values of R4 and Rs
are calculated using Equation 25.

Application Curves

Hot-Plug Startup: Output Ramp without Load on Output

R
Vogr —0.99x[1+R:] (26)
For lower current consumed, it is recommended to use
high values of resistors. For example, choose R4 =
475kQ, Rs = 47kQ and VpatH = 11V.

Support Component Selections - R, R; and Ciy

Res and Rz are required only if the state indictor function
PG and nFAULT are used. These resistors are used for
pulling up the open-drain transistors. The current flows
through these pins should not exceed 10mA. The
capacitor placed at VIN terminal is used to suppress
transient voltages and noise. If acceptable, it is
recommended to use a range of 0.1uF to 10uF for Cin.

Hot-Plug Startup: Output Ramp with Startup Load of 4.8Q

i Cour = 100pF g | “_;_C.)UT = 100uF-, RLC.JAD. =“4.89 %
— 3 T e F
< <
< <
=3 =3
< <
=) =)
B < <
=" =%
< <
N
2
0 2
2
=3
<
Time (500us/div) Time (500us/div)
Over-Voltage Shutdown Over-Voltage Recovery
Vin ramp from 12V to 18V, Cour = 100uF, Rioao = 4.8Q - Vin drop from 18V to 12V, Cour = 100uF, Rioan = 4.8Q 2
7.0 > 0.0 oy
L p— < o
P e S Vin <
ViN = — < 20.0 e R
(=)
\% =) <
nFAULT B < 2
o <
e — < VarauLt o= ——— 2
Vou‘r T I PO | o N f =z
o i =
7.5 < VOUT T R P SR O o
3 <
8. e —————— < Vovp -
Vovp rm—————— T —— N e S
Q.
< =
<
Time (5ms/div) Time (5ms/div)
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

APPLICATION INFORMATION (continued)

Overload: Step Change in Load from 12Q to 2Q and Back Overload Condition: Auto-Retry and Recovery
LH Cour = 100pF Cour = 100pF| 2
=2 <
VirauLT fom g ViFauLT e ﬂ ﬂ ﬂ r a
o <
apenn < oo R
A . ¢ S
e, prerre—— O _—
Vour [© e S Vour m} m ﬁ ﬁ {—— oy
a <
0.0 < 0.0
E | e e S EEE o & = I = (3]
i | | <
- e € ol L L L s
Vivon [ a Vinon [t e | S
<
M / [4)] H <l
N § I ] g
SGM2535A/SGM25358
Time (5ms/div) Time (100ms/div)
Hot-Short: Fast-Trip and Current Regulation Hot-Short: Latched
Cour=1004F | 2 L Cour = 100pF| .
VirauLt L Y é Varaucr T 2
< fo
T N T <
Vour * o Vour*
2 N
e 5 2
< S
s 1 »
< 9]
T = o]
VIMONEF < a
5.00 E
i N N
In A:_m . o g 32
: f S S
o < SCM2535ALISGMZP35BL| <
Time (50pus/div) Time (200ps/div)
Hot-Short: Auto-Retry and Recovery from Short-Circuit Hot Plug-In with Short on Output: Latched
' Cour = 100pF | S ’ Cour = 100uF
Viraur e < 0.0 {—-———— N
<
e VirauLt | i S
Vour = ) . <
bl < s -
= S
< | <
E—ms : . V|N o %
NI 2 :
.. = ST S A o
VIMON oy VOUTE mlowe pr— i S
< o
e 10.0 <
) | | 3 /
il o i Q
I > N E
po  SGM2S35AISGM2535B | S s, OCM2535ALSGM2535BL | <’
Time (100ms/div) Time (500us/div)
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

APPLICATION INFORMATION (continued)

Hot Plug-In with Short on Output: Auto-Retry

Cour = 100pF
N
VnrAULT - Joaa fox
N <
| |
co.0 ‘ N
o
| 2
VlN 10.0 Q.
v N
0.0, o
ouT
3 2
=3
<
S P N I N N ™
- S
T SGM2535A/SGM2535B | =
Time (100ms/div)
Power Good Response during Turn-Off

Cour = 100pF| S
VnFAULT R S
1 =3
" <
g13:3 )]
Vour s P -
.51 <
N
Vegt [ <
=
B. <

VPG F5.65
=)
s é
g

Time (1us/div)

System Examples for SGM2535A/AL
Power Failure Protection and Data Retention in
SSDs

For enterprise and industrial SSD applications, the
hold-up capacitor bank is needed to prevent data loss
during power failure fault. The power-failure fault could
happen due to power supply hot plug-out or input
transient brown out.

The SGM2535 detects the input voltage at EN/UVLO pin
and turns off the device when VN drops below the preset

Power Good Response during Turn-On

SR
Cour = 100pF| S
2
} o
’ <
Voraur | / <

- e
nFAULT ) y, S
l2.00 //‘{‘/ =
/“?‘" -
=3
<

oo
VeethE
N
o
<
=3
¢+l =
Vee ¥
=00 =0 Lsom 2. a.sh
Time (500us/div)

UVLO threshold. The device also monitors the voltage
between input and output Vin - Vout and cuts off the
reverse current when Vin - Vour exceeds -10mV.
Besides, the device has a fault indicator pin nFAULT to
signal the SSD controller for initialing the date
hardening.

The typical block diagram and application schematic of
SGM2535 implementation for enterprise SSD are shown
in Figure 18 and Figure 19.

Inrush Current

-

Vi = 33VISVI12Y  VINF Control/ Power FET Tumoft L1 2 > SSD Controllers
Soft-Start under Power Failure Hold-up DC/DC
Capacitor
En L Regulators | _ \AND Flash
L

Power Failure
Detection
(Voltage Monitor & PG

Reset Circuit)

nFAULT (PFAIL)
—

To SSD Controller

SGM2535A/AL

il

Figure 18. Power Circuit Block Diagram of Enterprise and Industrial SSDs
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2.7V to 18V eFuse with True Reverse
SGM2535 Blocking and Multiple Protection Modes

APPLICATION INFORMATION (continued)

ViNn=2.7V to 18V

VIN VOUT _ A Vour

° e 117 R Cour
R1§ ¢ @ ’( 34m0_‘ %Ra @C SysTtem LLL Hold-up

R5 -
EN/UVLO AEAULT Vin Load T T T |Capacitor
R; Vi J_ J_
Rz§ From uC o——| DEVSLP PG—AAA—o0 = =
PGTH
ovp IMON ’ Load Monitor
SN ILIM

&% CSST ’fGND SGM2535A/AL Rum %Rs Rion

Figure 19. Enterprise SSD — Hold-up Capacitor Implementation using SGM2535A/AL

<

Application Curves
Cout = 1500pF, RLoap = 5.6Q), unless otherwise noted.

Hot Plug-Out Condition Hot Plug-Out Condition: nFAULT Delay
o
S I I N
Vi)/UT li_?::’_’:::’\\ S VOUT £ A el e A e g
N I\ % Vin <
VorauLr = Vorauwr - 2
S
<
(9]
< 9}
5 <
< oy
g
B.. 2 E..
a
10. 01 0.0 10,00 20.0r 30.0 2- =100 0.0 10.0 20 .0 30.0
Time (5ms/div) Time (5us/div)
Standard Power Shutdown or Brownout Conditions
VOUT %w
o
<
VnpauLr [
= a
o Q
e T e 2
B T2
=
=

Time (5ms/div)
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

APPLICATION INFORMATION (continued)

System Examples for SGM2535B/BL

Active ORing (Auto-Power Multiplexer) Operation
For redundant power supply (ORing) applications
shown in Figure 20, Schottky diodes are usually used
for connecting parallel power sources, such as a
battery source paralleled with a hold-up capacitor bank.
Besides, additional eFuses are needed to provide
protections which increase system complexity. With the
integrated diode mode and multiple protection modes,
the SGM2535B provide a simple solution. The ORing
power system using SGM2535B is shown in Figure 20.

The SGM2535B integrates with a fast reverse
comparator to provide reverse current blocking
protection as shown in Figure 21. The internal FET is
turned off within 3.7us (TYP) when the voltage
difference between VIN and VOUT (Vin - Vout) drops
below -10mV, and is turned on within 1.8us (TYP)
when VIN - Vour exceeds 100mV. Besides, both the
device can operate in Diode Mode through controlling
the DMODE pin separately.

Implementation

Vin =2.7V 10 18 V IN > < ouT
o
Primary Supply Il LT
R r 34mQ T Rs
EN/UVLO nFAULT
Common Bus DMODE
A
Concept OoVP IMON Vour
pomsmmms-——---oo- | SS ILIM ﬁ
|

: . . eND SGM2535B R < Ruron Caur
T % Hot Swap ! *

H : System Load
| 1

! |

! | %7
| »l [}

1 |l 1

1 .

SGM2535B integrates hot swap !

|

1and current limiting functions | Yme=27V0 18V IN OuT|

Auxiliary Supply Cwn PSS Il LT
4 g 34mQ
EN/UVLO
\/ From uCo——| DMODE
V\Ni V\NZ

IMON |—o0

r ss ILIM
Ces T TGND SGM2535B %RUM

Figure 20. Active ORing Implementation

A

Reverse Blocking

Forward Conduction

-10

Vin-Vour (mV)

100

Figure 21. Active ORing Thresholds
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

APPLICATION INFORMATION (continued)

Application Curves

Vint = 12.2V, Vinz = 12V, Cout = 100uF, Css = 1nF, and RLoab = 12Q, unless otherwise noted.

IN1 Power Recovery: Change Over from IN2 to IN1

IN1 Brownout Condition: Change Over from IN1 to IN2

e -

o

R R A <

S

=

[ <

VNt oo _. SO UV S

[ 5

AC Coupled

V OUT ettt seesesrarers <

S

=3

<

20 =

/ S

ViMON1 pjssan 3
Vivonz ==

/
AIP/AL

Time (500us/div)

Power Supply Recommendations

The SGM2535B/SGM2535BL is designed for a supply
voltage from 2.7V to 18V. If the distance between the
power supply and the device is more than a few inches
away, it is recommended to place a bypass ceramic
capacitor greater than 0.1uF at the VIN terminal. The
rated current of the power supply must be greater than
the over-current threshold set by the device, otherwise
the supply voltage will drop in the event of an
over-current or short-circuit.

Transient Protection

If the short-circuit or over-current limit case occurs, the
device may cut off the current, and due to the parasitic
inductance in series at the input and output of the
device, a positive voltage spike will occur at the input
with a negative voltage spike occur at the output. The
amplitude of the voltage spike is determined by the
parasitic inductance. These transients can cause the
voltage on the device pins to exceed their maximum
absolute rating if the following measures are not taken:

¢ The length of the wires at the input and output of
the device is as small as possible.

¢ A TVS diode is paralleled at the input port of the
device to absorb a positive voltage spike, and a
Schottky diode is connected in parallel to the output
port to absorb a negative voltage spike.

¢+ Choose a large PCB GND plane.

¢+ Connect a low ESR ceramic capacitor larger than
10uF near the VOUT pin.

s N

2

V|N1 P CE NPT §

AC Coupled N

VOUTE P S

S

3

com e N <

¥ =)

2z

VivoNt |zt N

‘ <

o

gp{=800n 2'

nnnnn N

<

™ <

=N

ViMoN2 ket <
odo o ofo b eod

Time (50ps/div)

¢ A ceramic capacitor greater than 10uF is
connected near the input pin to absorb and suppress
transient voltage spikes and ringing.

The value of the input capacitance can be calculated
from the Equation 27:

L 27)

IN
Where Vi is the rating of the input voltage, I is the load
current, Lin is the effective inductance seen looking into
the source, and Ci is the capacitance of the input.

Vspike _ABSOLUTE — Vin +1 %

For applications such as USB-C interfaces, the power
cord may be plugged into the output of the device. In
this case, the voltage stress from OUT to IN may
exceed the absolute maximum rating, so it is
recommended to add a TVS diode from OUT to IN to
clamp the voltage for safety.

Output Short-Circuit Measurements

The output short-circuit waveform may be affected by
factors such as input leads, power supply bypass,
layout, device selection, circuit location, and output
short-circuit method. It is difficult to obtain repeatable
and similar output short-circuit test results. Therefore,
the short-circuit results in this datasheet are for
informational purposes only. Different short-circuit test
results may be achieved because of different test
conditions.
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SGM2535

2.7V to 18V eFuse with True Reverse
Blocking and Multiple Protection Modes

LAYOUT GUIDELINES

In any application, it is recommended to connect a
decoupling capacitor of 0.1uF or greater between VIN
and GND. This decoupling capacitor should be as close
as possible to VIN and GND pins.

The power path should be as wide and short as
possible, with a current carrying capacity of more than
twice the device's current limit.

The GND pin of the device must be connected to PCB
ground which is a copper plane or island as short as
possible.

The VIN and VOUT pins of the device are used to
dissipate heat. Therefore, these two pins should be
dissipated as much as possible through the copper
plane on the top layer or bottom layer on the PCB.
Placing thermal vias on the copper plane improves
on-resistance as well as current sensing accuracy.

REVISION HISTORY

External components of the device as follows should be
placed as close to the corresponding pins as possible:

RiLim
Css
+ Resistor dividers of EN/UVLO, OVLO and PGTH

The other end of these components is connected to
ground via the shortest possible path. The ILIM pin
should have a parasitic capacitance of less than 50pF,
and the connection path of this pin should be away
from the switching signal.

Protection components such as TVS or Schottky
diodes should be connected to the device via a short
path to avoid large line inductance. It is important to
note that the loop area formed by the protection
components should be as small as possible.
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

TQFN-3x%x4-20L
i D |
PIN 1# — I
\.
D (s
| ]
£ RN 1
e
e .
| ]
- ) ]
R
_t L L0
T
TOP VIEW BOTTOM VIEW
3.60
—220——
SEATING PLANE*\ l:l ~—1.70— l:l
[ L —E3 \ ]
A W\_/_\_/‘T . —+—2.70 3.20 4.60
f R —— \ CJ
e [>]eee]c] (— L]
SIDE VIEW TD D D DD

0'7°T»H«o.2s

RECOMMENDED LAND PATTERN (Unit: mm)

Symbol Dimensions In Millimeters
MIN NOM MAX
A 0.700 0.750 0.800
A1 0.000 - 0.050
A2 0.203 REF
b 0.200 0.250 0.300
2.900 3.000 3.100
E 3.900 4.000 4.100
D1 1.600 1.700 1.800
E1 2.600 2.700 2.800
L 0.300 0.400 0.500
e 0.500 BSC
eee 0.080
NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

(PO —

(] ah 4 /ah N
©) N N N N %
¥ a1l @2 a1 @2 a1l @2 } |
N N B0 —l—
Q3 Q4 Q3 Q4 Q3 Q4 J [
h—
Reel Diameter \ 1
o P1 F——A0— *’KOL
Reel Width (W1) -
===ap DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Packade Tvoe Reel | ReS MMM Ao | B0 | ko | PO | P1 | P2 | W Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (Mm) | Quadrant
TQFN-3%4-20L 13" 12.4 3.40 4.40 1.10 4.0 8.0 2.0 12.0 Q1
€€ P 56 Nicro Corp TX10000.000
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(‘:: glt)h m(r’:)‘ I-(I::g:;t Pizza/Carton
o
o
13" 386 280 370 5 %
€€ P 56 Nicro Corp TX20000.000
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