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STEF512SRI

Datasheet

Dual electronic fuse for 5V and 12 V rails with reverse current blocking

DFN10 (2 x 3 mm)

Maturity status link

STEF512SRI

DS14138 - Rev 1 - February 2023

Features

5V and 12 V channels in one chip

. 23.5 V absolute maximum input voltage

. Precise output overvoltage clamp

. Fixed overcurrent protection for both channels

. Reverse current protection on 5 V channel

. Current monitor output in a single pin for both rails
. Current monitor pin selection

. Thermal protection

. Auto-retry after fault

. Input undervoltage lockout

. Integrated 45 mQ power MOSFETs
. SAS-disable pin

. SATA ignore function

. DFN10 ( 2x3 mm) package

Applications

. HD and SSD
. Hard disk arrays and NAS
. Hot-swap, hot-plug protection

Description

The STEF512SRlI is an integrated dual electronic fuse, designed to protect circuitry
on the output from overcurrent and overvoltage events, in those applications
requiring hot-swap operation and in-rush current control.

The device embeds two electronic fuses, one for the 5 V rail and one for the 12 V rail.
Thanks to the very low ON-resistance of the integrated power MOSFETSs, the voltage
drop from the main supply to the load is very low during normal operation.

The 5V channel provides a reverse blocking feature, preventing current flow to the
input in case of brown-out or shutdown.

Startup time is internally controlled by a dedicated slew-rate circuit. In this way, the
in-rush current at startup can be kept under control.

The maximum load current is precisely limited, by utilizing a sense FET topology, to
factory-defined values.

The device also provides precise overvoltage clamp for each channel, preventing

the load from being damaged by power supply failures, and Undervoltage Lockout
(UVLO), assuring that the input voltage is above the minimum operating threshold
before the power device is turned on.

When an overload condition occurs, the STEF512SRI limits the output current to the
predefined safe value. If the anomalous overload condition persists, the device goes
into thermal shutdown, the internal switch opens, and the load is disconnected from
the power supply. The load current on each channel can be precisely monitored by
reading the signal on the IMON_5/12 pin.

The device features a SATA ignore pin (SATAIG) that can be used to simplify
compatibility among SAS/SATA interfaces.
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STEF512SRI

Diagram
1 Diagram
Figure 1. Block diagram
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2 Pin configuration

Figure 2. Pin connection (marking view)

.o N
Vini [ 1 110 | Vour 12
SATAIG | 2 | ‘9 | EN
NC |3 ' 8 | Ivon sEL
GND |4 | 7| Ivon sz
Vins | 5. 6| Vours

Table 1. Pin description

1 VIN_12 12 V rail supply voltage.

SATA ignore pin. This pin must be driven by an open-drain circuit. If left floating, the
SAS-disable signal (EN pin signal) is used.

2 SATAIG If set low, it is ignored. This pin is internally pulled-up to 1.8 V via an internal current
generator.

Please refer to Section 6.3.

3 NC Reserved. Leave this pin floating or connect it to GND.

4 GND Ground

5 VIN 5 5V rail supply voltage.

6 Vour s 5V rail output voltage.

7 IMON_5/12 Current monitoring output for 5V or 12 V rail.
Current monitoring selection pin. This pin must be driven by an open-drain circuit.

8 | This pin is pulled up to 1.8 V via an internal current generator, so by default the

MON_SEL Imon_12 signal is shown on pin 7. If connected to GND, pin 7 shows the Iyion_s value.

Refer to Section 6.5.

9 EN SAS-disable input: set this pin logic-low to turn on the device, high to turn off the
device. This pin is internally pulled down to GND via a 3.3 MQ resistor.

10 Vourt_12 12 V rail output voltage.
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3 Typical application circuit

Figure 3. Typical application circuit

O V|N 12 VOUT 12
Cin_12 _L B - Cout_12 _L

Vv
cc s
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|||—|:|—0 |||—| |—0
|||—| I—o

ON —0O—EN SATAIGO
GND
Table 2. Recommended application components

Cin_12 Input capacitor 12 V rail

Cins Input capacitor 5 V rail 1 10 WF
Cout_12 Output capacitor 12 V rail 10 47 uF
Cout s Output capacitor 5 V rail 10 47 uF
CMON_x Current monitor pin filter capacitor 1 10 nF
Rmon_x Current monitor pin resistor 10 kQ
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4 Maximum ratings

Table 3. Absolute maximum ratings

v 5V supply voltage -0.3t0 23.5 \%
IN_5
- Negative transient tolerance (<1 ms) -3 \%
12 V supply voltage -0.3t023.5 \Y
VIN_12
Negative transient tolerance (<1 ms) -3 \Y
Vour s 5V output voltage 03to7 \Y,
-0.3toV|y+0.3
Vourt 12 12 V output voltage \%
(18 V max.)
VsaTAIG SATA ignore pin voltage -0.3t0 4 Y,
IMON_5,12 Current monitor pin voltage -0.3t07 A
lout s, lout_12 Continuous output current, 5 and 12 V channels Internally limited A
VEN Enable pin voltage 0.3t07 Y
IMON_SEL Current monitor selection pin voltage -0.3t0 4 \
Tyop Operating junction temperature range (") -40to 125 °C
Tste Storage temperature range -55 to 150 °C

1. The thermal limit is set above the maximum thermal rating. It is not recommended to operate the device at temperatures
greater than the maximum ratings for extended periods of time.

Note: Absolute maximum ratings are those values beyond which damage to the device may occur. Functional
operation under these conditions is not implied. Exposure to absolute maximum rating conditions may affect
device reliability. All values are referred to GND.

Table 4. Thermal data

ST Thermal resistance junction-ambient (' °C/W
Rihic Thermal resistance junction-case 12 °C/W

1. Based on JESD51-7, 4-layer PCB.

Table 5. ESD performance

HBM 2 kV

ESD ESD performance
CDM 500 \Y
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5 Electrical characteristics

Ty=25°C,ViN 5=5V, ViN 12= 12V, Vgn = 0V, Vgaraig = floating, Ciy 5= Cin_12 = 1 uF, Cout 5= CouT 12=

10 uF, unless otherwise specified.

5V eFuse
VIN_5 Operating input voltage

Average output clamping

V
Clamp_5 | \oitage

VuvLo 5 | Undervoltage lockout

Rpson 5 | ON-resistance

I 5 Off-state leakage current

Power loss protection

|
PLP_5 reverse leakage current

Power loss protection

T
PLP intervention time (%)

ItrRip 5 Overcurrent trip point (?)
lHoLp_5 | Overload current limit
IsHORT 5 | Short-circuit current (?)

Current monitor output
As current gain

Imon_5/ lout 5
dV/dt 5 | Output voltage ramp time
12V eFuse
ViN 12 | Operating input voltage

Average output clamping

V
Clamp_12 voltage

VyvLo_12 | Undervoltage lockout

Rpson_12 A ON-resistance

IL 12 | Off-state leakage current
ItrIP_12 | Overcurrent trip point (2)
lHoLp_12 | Overload current limit

ISHORT 12 | Short-circuit current ?)

Current monitor gain

Al_12
- Imon_5/ louT 5

dV/dt 12 | Output voltage ramp time
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Table 6. Electrical characteristics

ViN5=8V

Turn-on, voltage rising
Hysteresis

T;=25°C, loyt 5= 500 mA
T;=125°C

VEn =5V, Vout 5 = GND
VEN=0V,

Vout 5=5V, ViN_5<VuvLo 5
VEN=0V,Vour 5=5V,

VIN_5 <VuvLo 5 lpp 5 <1 pA
(refer to Section 6.7)

VOUT_5 >25V

VOUT_S <25V
IOUT_5 =100 mA

From 10 % to 90 % of Vout 5

ViN_12=18V

Turn-on, Vi _12 rising
Hysteresis

Ty=25°C, loyt_12 =500 mA
Ty=125°Cc

VEN =5V, Vout 12 = GND

Vour_12>7.5V

Vout 12<7.5V
IOUT_12 =100 mA

From 10 % to 90 % of Vour 12
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Electrical characteristics

Common features
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ViL IF;i(:]w level input voltage, EN eFuse outputs enabled 0.7 \%
ViH ;Ir?h level input voltage, EN eFuse outputs disabled 1.7 \
ReN ;ill-down resistor on EN Connected to GND 3.3 MQ
lEN EN pin consumption VEN=5V 15 pA
| low level input .
ViL_imsL V"gﬁgs—;& P IMoN_s/12 pin outputs Ivon_s 0.4 Y
| high level input .
ViH_msL v%ﬁggzﬁ g P IMON_s/12 pin outputs Iyon_12 1.2 \Y;
VimsL | IMoN_sEeL pin pull-up voltage 1.8 \Y;
| in pull-up current .
IIMsL MON_SEL PIn p p IMoN_SEL Pin to GND 5 uA
generator
VIL_sATAIG \?Q;I;;legnore low level input SAS pin signal ignored 0.4 \Y
ViH_sATAIG \?Q;I:élegnore high level input SAS pin signal active 1.2 \Y
SATA ignore pin pull-up
VsaTaic voltage 1.8 v
lsaraig | Oho lgnore pin pull-up SATAIG pin to GND 5 uA

current generator

From EN set to low state to soft-
T ime 2 -
DELAY | Delay time start ramp beginning 500 Hs

Device operating, no load 400 600 WA
lq Quiescent current (GND) —
Off-state, Ven =5V 150 pA
Thermal protection
Shutdown temperature 165
TSD @ °C
Hysteresis 30

1. Values across temperature range are guaranteed by design/correlation and tested in production only at ambient
temperature.

2. Guaranteed by design, but not tested in production.
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Device functional description

6 Device functional description

The STEF512SRI embeds a 5V and a 12 V electronic fuses (eFuses). Each eFuse can limit the voltage or the
current during fault events, such as input overvoltage or output overload, respectively. For this purpose, it contains
2 hysteretic control loops, one for limiting the output voltage and the other for limiting the input current.

The current limiting loop is also used during the startup phase of the eFuse to limit the in-rush current into the
output capacitor.

During normal operation the eFuse behaves as a low-resistance Power FET, therefore the output voltage follows
the input one. In case of an overvoltage or overcurrent event, the eFuse limits the VGS of the internal FET, to
clamp the output voltage or current respectively. During such events the die temperature increases due to the
power dissipation and so, if the fault persists and the overtemperature threshold is overcome, the device goes into
thermal shutdown, the internal FET is turned off and the load disconnected from the power supply.

Each eFuse provides factory-trimmed undervoltage lockout and output voltage rise time.

The power stage of the 5 V channel consists of 2 MOSFETS connected in a back-to-back configuration. This
configuration is used to perform the reverse current blocking feature in case of input power loss.

The current flowing into each eFuse is continuously sensed through a dedicated copy-MOS and feed to the
current monitor circuit. The current monitor signal generated by this circuit is provided on a single Iyon pin, which
outputs either the 5 V or the 12 V channel depending on the logic status of the Iyon selection pin (Iyon_seL)-

6.1 Undervoltage lockout

The undervoltage lockout circuit prevents each eFuse from turning on if the supply voltage is below the UVLO
rising threshold. During operation, if the input voltage of one channel falls below (VyyLo x - VHyst x), the outputs
of both channels are turned off simultaneously.

6.2 Startup sequence and voltage clamp

The typical startup sequence of the eFuse, when the SAS-ignore function is not used (SATAIG pin left floating), is
described below and shown in Figure 4 and Figure 5:

. The power supply is connected to the VIN_x pins and both 5 V and 12 V input voltages are higher than the
relevant undervoltage lockout threshold.

. The SATAIG pin is internally pulled up and latched once the internal regulator is active.
. The SAS-disable pin (EN) is connected to GND or left floating by the user to enable the device.

. After an initial delay of 500 ys the eFuse starts ramping up the 5 and 12 V output voltages with a fixed
slew-rate, to ensure a 13 ms (typ.) soft-start time and minimize the in-rush current.

. During the startup phase, the foldback current limit is disabled and the current limit is set to the IqoLp x
value.
. If the input voltage continues rising, above the overvoltage threshold (Vciamp x), because of a failure in

the power supply, the eFuse limits the output voltage to Vciamp x- The eFuse keeps operating in this state
until the overtemperature threshold is reached and then it shuts down. The power MOSFET remains in an
off-state until the die temperature drops by the overtemperature hysteresis, then the device automatically
attempts to restart.

Figure 4. Typical startup sequence (EN toggled after Vi rise)

;VOUT_12
" Viy Rails 7

=V, Rails / !
b QTETE 12V UVLO i
i
/// i
// |

/ Vour s

/’ /
svuvio /- /
/ /
// //
// ///
// //
Vins / 1/ Vinre . !
/Y !
/ :
_— —— 500ps Soft-start
EN
SATAI 1

E
This transition of SATAIG pin is ignored because I(s/
status is already latched (HIGH state)
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Figure 5. Typical startup sequence (ﬁ toggled during input voltage rise)

— V,y Rails 1 Vour_12
=> \/r_Rails f
12V UVLO —- !
/
/1 i
/i i
/ ] Vour s
7
/) 1 i
svuvio /- / |
/ / I ]
// // I I
/ | i
/ i i
/ / I I
Vins / / ViN_12 i |
/ / I ) i
T ————————
a 100ps Soft-start
SATAI |
&
6.3 Enable pin and SATA ignore function

The device provides an SAS-compliant chip disable pin (ﬁ). This pin is internally pulled down to GND via a 3.3
MQ resistor. If the pin is left floating, the device outputs are turned on. Apply an external signal above V4 to turn
the device off.

Additionally, a SATA ignore logic can be activated via the SATAIG pin.

This function allows to configure the device for working on either SAS or SATA interfaces by propagating or
ignoring the connector’'s SAS_DISABLE signal, usually connected to the EN pin.

We recommend driving the SATAIG pin via an open drain.

Internal pullup of the SATAIG pin is activated when at least one of the two input voltages has reached an internal
threshold of around 3 V.

With reference to Figure 6 and Table 7, when SATAIG is left floating at startup, the SAS_DISABLE signal present
on the EN pin is propagated to the eFuse and the internal SATA_ig latched signal is latched.

This means that the EN pin controls device startup and shutdown and any successive SATAIG toggling is ignored.

If SATAIG is connected to GND before power-up, the SAS_DISABLE signal is ignored, so as soon as the input
voltage of both channels is higher than the UVLO thresholds, the device is turned on, regardless of the EN pin
status.

Figure 6. SATA ignore function simplified diagram

SATA Ignore
—S SATA Ig Latched
Q
5V/12V -
uvLo —R SAS Disable

Table 7. Enable/SATAIG pins truth table

H floating Off
L or floating floating On
H L On
L or floating L On

The SATA_IG internal signal latch can be cleared only in case of a 5 V or 12 V UVLO event and it does not
change by toggling the SAS-disable signal (EN).

According to the above table and the internal pull-up configuration, if both EN and SATAIG pins are left floating,
the device is in ON status.

A typical startup sequence in this configuration is shown Figure 7.
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Current limit function after startup

Figure 7. Startup sequence (SATAIG connected to GND at power-up)

‘Vou7_12 i
L VRails | 12v UVLOT/ !
= VourRals | 1
A j
5VUVL07¢1 / !
// 3
Vin s //: /Vm_u
| -
SATAI 1
SAS disable This transition of SATAIG pin This transition of SATAIG pin is ignored
signal is ignored generates latched state because its status is already latched (HIGH state)
6.4 Current limit function after startup
Each eFuse provides 2 kinds of current limit protection mechanisms (see Figure 8):
. Operative current limit (IjoLp_x) for both channels, active once the output voltage reaches the input
voltage.
. Short-circuit current limit (IsqorT x) is applied when the output voltage falls below the short-circuit detection

thresholds (2.5 V for the 5V eFuse and 7.5 V for the 12 V eFuse).

Figure 8. Current limit function graphs

VouT_5 Vourt_12
[\VA Syp—— 12V F----
25V F—-—--- 75V F----
1 1
1 1
1 1
| IIN_5 | IIN_12
ISHORT_S IHOLD_S ISHORT_12 IHOLD_12
6.5 eFuse current monitor

Each channel is equipped with a current monitoring feature that allows the host processor to read the current
flowing through the fuse. To use only one ADC, the Iyion_s/12 pin is able to manage both outputs current
information, thanks to a current monitoring selection pin ( Imon_seL )-

If Imon_seL is connected to GND, pin 7 outputs the Iyon_s signal. If it is left floating, pin 7 outputs the Iyon_12
signal.

It is recommended to drive the Iyjon_sgL pin via an open-drain circuit.
The Imon_x signal is a current proportional to the relevant channel load current, by factor Aj x = Iyon x / louT x-

This current is imposed on an external Ryion_x, converting the sensing current into voltage for further processing
by the host system (see Figure 9).
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Thermal shutdown

Figure 9. Current monitor simplified circuit

Ivon 5= lout 5 X A 5

; L IMON_5/12
ZZ ~—11 >
@ Ruon % Cwmon

Ivon_12= lout 12 X A2

Imon_seL

STEF512SRI

The current monitoring circuit is also equipped with an internal clamp that limits the voltage on the pin at a static
value of 1.8 V. Bypassing the pin to GND with a minimum Cyon of 1 nF is recommended as it avoids voltage
spikes during fast output current transition.

6.6 Thermal shutdown

If the device temperature exceeds the thermal threshold, typically 165 °C, the thermal shutdown circuitry turns
the power MOSFET off, thus disconnecting the load. The power MOSFET remains in an off-state until the die
temperature drops below the hysteresis value. Once this happens, the internal auto-retry circuit attempts to reset
the device.

The device is also equipped with a differential thermal protection that avoids damage in case of fast thermal

gradients inside the chip. When the differential thermal protection is activated, both channels are switched off.
This protection works in auto-retry mode without soft-start phase.

6.7 Reverse current blocking feature on the 5 V channel
The 5V eFuse contains a second power transistor (ISOFET) connected in a back-to-back configuration with the
main one, to prevent significant current flowing back from the 5 V output into the 5 V input, in case of input short
to ground, brown-out, or a deep input voltage glitch. The simplified structure is shown in Figure 10. The ISOFET
is controlled by the UVLO circuit and by a reverse comparator, which continuously monitors the voltage difference
between the VN 5 and Vour s.

As soon as the reverse comparator detects a significant negative voltage across the 5 V eFuse (typically 50 mV),
the M2 transistor is immediately turned off. M2 can be turned back on only if the voltage drop across the eFuse
has become zero (no negative current). However, in case of slow V|y_s decay, the Voyr 5 voltage follows the
V|n_s because of the output capacitor being discharged through the eFuse into the V|y_s hence no significant
negative voltage is generated across the eFuse. In that case the UVLO circuit serves as a “stop loss” feature,
that is, the information from the reverse comparator is overridden by the Vy_s undervoltage lockout and the M2
is forced to turn off. As soon as the UVLO threshold has been reached again, the eFuse restarts with normal
soft-start cycle.

Figure 10. 5 V reverse current protection block diagram

eFuse 5V channel

Vins Vout_s

1 £

T X Cout_s
+ Reverse

X comparator

Undervoltage

HH
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6.8 External capacitors and application suggestions

Input and output capacitors are mandatory to reduce the transient effects of stray inductances which may be
present on the input and output power paths. In fact, when the STEF512SRI interrupts the current flow, input
inductance generates a positive voltage spike on the input, and output inductance generates a negative voltage
spike on the output. To reduce the effects of such transients, a Cjy capacitor of at least 1 pyF (including derating
effects) must be connected between the input pin and GND and located as close as possible to the device.

For the same reason, a Coyrt capacitor of at least 10 yF must be connected at the output port.

When the device is connected to the power supplies by means of long wires, whose inductance is higher than 1
uH, the input capacitor should be increased.

It is suggested to provide for additional protections and methods for addressing these transients, such as:

. Minimizing inductance of the input and output tracks

. TVS diodes on the input to absorb inductive spikes

. Schottky diode on the output to absorb negative spikes

. A combination of ceramic and electrolytic capacitors on the input and output.
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7 Typical characteristics

The following plots Efer to the typical application circuit with Vcc 12 =12V, Vec 5 =5V, lout 12 = lout 5 =0 A,
SATA_IG floating, EN set to low state and unless otherwise noted, at Ta = 25 °C.

Figure 11. Quiescent current vs. temperature (ON mode) Figure 12. Quiescent current vs. temperature (OFF mode)
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g &
= 350 S
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300
50
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-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature [°C] Temperature [°C]
Figure 13. 12 V eFuse Rps on Vs. temperature Figure 14. 5V eFuse Rpg onN Vvs. temperature
lour_12= 500 MA, pulsed. lour_s= 500 mA, pulsed.
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Figure 15. 12 V eFuse voltage clamp vs. temperature .
Figure 16. 5V eFuse voltage clamp vs. temperature

Viy 5= 18V, | gyr 5= 10 mA

Vin_12= 18V, lour 12= 10 A 6.1
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1450 -50 25 0 25 50 75 100 125 150
-50 -25 0 25 50 75 100 125 150 Temperature [°C]

Temperature [°C]
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Vuvio_12[V]

Figure 19. 12 V eFuse overload current limit vs.

lwoLo_12 [A]
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Figure 17.12 V eFuse UVLO vs. temperature
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Figure 21. Soft-start time vs. temperature
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Figure 18. 5V eFuse UVLO vs. temperature
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Figure 20. 5V eFuse overload current limit vs.
temperature
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Figure 22. SAS disable pin threshold vs. temperature
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Figure 23. SATA ignore pin threshold vs. temperature Figure 24. Iyon_sgL pin threshold vs. temperature
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Figure 25. Current monitor gain vs. temperature Figure 26. Current monitor gain vs. load current
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Figure 27. Startup via input voltage Figure 28. Startup via input voltage (hot-plug) 5 V
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Figure 30. Startup via input voltage (hot-plug) 5V & 12V
Figure 29. Startup via input voltage (hot-plug) 12 V
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Figure 31. Startup via EN_N signal Figure 32. Shutdown via EN_N signal

Vi 12= 12V, Vg 5= 5V, Vi 5= from 3.3V to OV, Iy 5= OmMA, lgyr 5= OmA Vin_17= 12V, Vin_5= 5V, Vi = from OV to 3.3V, trise=1ps, loir 5= 200mA, 7 5= 0mA
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Figure 33. Startup into voltage clamp (5 V eFuse) Figure 34. Startup into voltage clamp (12 V eFuse)

Vipg_12= T10M OV 10 12V, Viy, <= from OV 10 12V, Iy 1= OMA, Loy o= 100mA V1= From OV 10 18V, Vi o= 5V, Loy 1= 100mA, lo,r <= OmA, trise=10ps
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Figure 35. Voltage clamp during operation (5 V eFuse) Figure 36. Voltage clamp during operation (12 V eFuse)

Vi_12= 12V, Vyy 5= from 5V to BV, ly;_s;= OmA, ly; 5= 400mA Viy_12= from 12V to 18V, Viy 5= 5V, lgyr_12= 400mA, lgy7 5= OmA
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Figure 38. Startup into output short-circuit by EN_N (12 V

Figure 37. Startup into output short-circuit via EN_N (5 V
eFuse)

eFuse)

Vin_13= 12V, Vg 5= 5V, loyr_1z= OMA, V7 5= shorted to GND Vin 227 12V, Vi 5= 5V, loyr = DmA, Vi,p 3;=shorted to GND
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Figure 39. Startup into overload (5 V eFuse) Figure 40. Startup into overload (12 V eFuse)
Vin_s2= from OV to 12V, Vjy o= from OV to 5V, Royr_s= 10, lgyy_s;= OmA Wi 1= from OV ta 12V, V), 5= from OV to 5V, Ryyr 1,=2.200, gyr 5= 0mA
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Figure 41. Overcurrent protection (5 V eFuse)

Vin_12= 12V, Viy 5= 5V, layr_12= 2A, lgyr_s= from 0 mA to currentlimit (constant voltage load)
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Figure 43. Power loss protection via UVLO_5

Vin_12= 12V, Vi, 5=from 5V to floating, lgyr 1= 0mA, loyr 5= 1A

Figure 42. Overcurrent protection (12 V eFuse)

Win 12= 12V, Vi 5= 5V, Loyt 5= 1A, lgyr 1= from O mA to current limit (constant voltage load)
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Figure 44. Current monitor response time to load step
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Figure 45. Current monitor response time to channel switch via Iyon_seL

lowt_12% 1A, logy 5= 24, Ryyon= 10k0 and Cyaon= 10nF
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8 Package information

In order to meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions and product
status are available at: www.st.com. ECOPACK is an ST trademark.

8.1 DFN10 (2 x 3 mm) package information

Figure 46. DFN10 (2 x 3 mm) package outline
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DFN10 (2 x 3 mm) package information

Table 8. DFN10 (2 x 3 mm) mechanical data

“““
A

0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.2083 ref.
0.180 0.230 0.280
D 3.00 BSC
e 0.50 BSC
E 2.00 BCS
L1 0.60 0.70 0.80
L2 0.40 0.50 0.60
L3 0.45 0.55 0.65
K 0.20
N 10
aaa 0.05
bbb 0.10
cce 0.10
ddd 0.05
eee 0.08

Figure 47. DFN10 (2 x 3 mm) recommended footprint
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8.2 Carrier tape information
Figure 48. Carrier tape information
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Figure 49. Marking information
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Figure 50. Reel drawing
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9 Ordering information

Table 9. Order codes

I S N R

STEF512SRIPUR DFN2x3 ERI
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Revision history

Table 10. Document revision history

T T R

14-Feb-2023 1 Initial release.
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IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2023 STMicroelectronics — All rights reserved
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