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Datasheet

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

DFN10 (2 x 3 mm)

Maturity status link

STEF512SRX

DS13826 - Rev 1 - January 2022

Features

5V and 12 V channels into one chip
25V absolute maximum input voltage

»  Precise output overvoltage clamp

»  Fixed overcurrent protection for both channels
*  Reverse current protection on 5 V channel

*  Thermal protection

* Available in auto-retry version

* Input undervoltage lockout

»  Adjustable output voltage slew rate

* Integrated 45 mQ power MOSFETs

»  SAS disable pin

*  Current monitor pin selection

»  Current monitor output in a single pin for both rails
DFN10 (2 x 3 mm) package

Applications

« HDand SSD
* Hard disk arrays and NAS
*  Hot plug protections

Description

The STEF512SRX 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 inrush 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.

The start-up time is internally controlled by a dedicated slew rate circuit. In this way
the inrush 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 being damaged from power supply failures, and undervoltage lockout (UVLO),
assuring that the input voltage is above the minimum operating threshold, before the
power is turned on.

When an overload condition occurs, the STEF512SRX limits the output current to the
predefined safe value. If the anomalous overload condition persists, the device goes
into thermal shutdown, the internal switch is opened and the load is disconnected
from the power supply.

Load current on each channel can be accurately monitored by reading the signal on
the Imon_s/12 pin.

www.st.com

For further information contact your local STMicroelectronics sales office.
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Diagram
1 Diagram
Figure 1. Block diagram
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2 Pin configuration
Figure 2. Pin connection (top view)
.o N

Vine | 1] 110 | Vour 12
SSi2 |2 9| EN
SS; | 3| ' 8 | Imon sEL
GND |4 | 7| Ivon snz
Vins |5 6| Vours

DFN 10 (2 x 3 mm)
Marking view

Table 1. Pin description

VIN_12 1 12 V rail supply voltage.

If not connected, default start-up time of 12 V channel is 13 ms. If bypassed to
SSq2 2 GND with Css, the start-up time can be increased to more than 13 ms. Leave the
pin floating if not used.

If not connected, default start-up time of 5 V channel is 13 ms. If bypassed to GND
SS5 3 with Css, the start-up time can be increased to more than 13 ms. Leave the pin
floating if not used.

GND 4 Ground.
VIN_5 5 5V rail supply voltage.
Vout_s 6 5V rail output voltage.
IMON_5/12 7 Current monitoring for 5V or 12 V rail.

Current monitoring selection pin. If connected to GND, pin 7 shows the Iyion_5
IMON_SEL 8 value. If connected to high level voltage or left floating it shows the Iyon_12 value.
This pin is pulled up to 3.3 V via 750 kQ resistor.

SAS disable input: set this pin logic-low to turn on the device, high to turn off the

EN 9 device. This pin is internally pulled down to GND via 3.3 MQ resistor.

Vourt_12 10 12 V rail output voltage.
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3 Typical application
Figure 3. Typical application circuit
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Note: Css 5 and Cgss_12 are optional.
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4 Maximum ratings

Table 2. Absolute maximum ratings

5V supply voltage -0.3t0 25 \%

VIN_5
Negative transient tolerance (< 1 ms) -3 \%
12 V supply voltage -0.3to 25 \%

VIN_12
Negative transient tolerance (< 1 ms) -3 Vv
Vour s 5V output voltage 03t07 \%

-0.3toV)y+0.3
Vourt 12 12 V output voltage \Y
(18 V max.)

SSx Soft-start pin voltage -0.3to7 \%
lout 5 Continuous output current (1) 3.6 A
lout_12 Continuous output current () 3.6 A

VEN; IMON_SEL Enable pin, Iyon selection -0.3to7 \%

IMON_5,12 Monitor pins voltage -0.3to7 \%
Charge device model + 500

ESD Y
Human body model + 2000

Tyop Operating junction temperature ) -40to 125 °C

Tste Storage temperature -55 to 150 °C

1. This value can be applied for guaranteed lifetime. Higher value can be applied for a time lower than 200 ms. The maximum
allowable power dissipation is a function of the maximum operative junction temperature of 125 °C, the junction-to-ambient
thermal resistance Ry s, and the ambient temperature Tp. It can be estimated by: Ppaax) = (125 - Ta) / Rinya. Exceeding
the maximum allowable power dissipation produces overheating that may cause thermal shutdown.

2. 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.

Table 3. Thermal data

Rthua Thermal resistance junction-ambient °C/W
Rthisc Thermal resistance junction-case 12 °C/W

1. Based on JESD51-7, 4-layer PCB.
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5 Electrical characteristics

Ty=25°C,VIN5=5V, VN 12=12V, Va =0V, Ciny =1 uF, Coyrt = 10 yF, unless otherwise specified.

Table 4. Electrical characteristics for STEF512SRX

5V eFuse
VIN_5

VCIamp_5

VuvLo s

RDSon_5
ILs

lpLp_5

TpLp

ItriP 5
lhoLp 5

ISHORT 5

dVidt 5

Al s

12 V eFuse
VIN_12

VClamp_12

VuvLo 12

Vhyst 12
Rpson_12

I 12
ItrRIP_12
lHoLp_12

ISHORT 12

Al 12
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Operating input voltage

Output clamping voltage

Undervoltage lockout

On-resistance

Off-state leakage current

PLP reverse leakage
current

PLP intervention time @)

Overcurrent trip point (?)
Overload current limit

Short-circuit current (?)
Output voltage ramp time
Current monitor output

current gain

Imon_5/ louT 5

Operating input voltage
Output clamping voltage
Undervoltage lockout

UVLO hysteresis
On-resistance

Off-state leakage current
Overcurrent trip point (?)
Overload current limit
Short-circuit current ()

Current monitor output
current gain

ImoN_12/ louT_12

ViN5=8V

Turn-on, voltage rising
Hysteresis

T;=25°C, loyt 05 =05A
Ty=125°C™"

VEN =5V, Vout 5= GND
VEN=0V, Vout 5=5V,
VIN_5 < VuvLo 5

VEN =0V, VouTt 5=5V,

VIN 5 < VuvLo 5 lpLp 5 <1 A,

(see Section 6.8 )

Vour 5>25V
VOUT_S <25V
From 10% to 90% of Vouyr,

Css_s floating

IOUT_5 > =100 mA

VIN_12=17V

Turn-on, voltage rising
Turn-off, voltage falling
Ty=25°C,lout_ 12=05A
Ty=125°C

Va =5 V, VOUT_12 = GND

Vout 12>7.5V
Vout 12<7.5V

IOUT_12 >=100 mA

4.5
55
3.9

2.9

10.5

26

10.5
14.5
7.7

2.9

27.5

5.7
4.0
03
45

600

3.6
3.1
1.75

13

28.5

15
8.5
0.8
40

3.6
3.1
1.75

30

VCIamp_5 \
5.9 \%
4.1 \Y

\%
mQ
70
1 MA
1 WA
ns
A
3.3
15.5 ms
31 HA/A

Velamp_12 \
15.5 \%
9.3 \%

\%
mQ
70
1 MA
3.3
32.5 WA/A
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From 10% to 90% of Vour,
dV/dt 12 | Output voltage ramp time 10.5 13 15.5 ms
- 033_12 floating

Common features

Vi pr level input voltage, EN Output enabled 07 v
pin ’
Vin High level input voltage, EN Output disabled 17 v
pin ’
Rpull-down | Pull-down resistor on EN Connected to GND 3.3 MQ
lEn EN consumption VEn=5V 15 pA
| low level input .
Vi st | MON_SEL P IMoN_5/12 pin outputs Iyon_5 0.7 \%
voltage
| high level input .
Vig msL | MON_SEL g P IMON_5/12 pin outputs Imon_12 1.6 \
voltage
Voulit Pull-up (Imon_sel) 3.3 \%
Rpui-up | Pull-up resistor on Imon_sel 750 kQ
ToeLay @ | Startup output delay time EN set to low state 500 us
Device operating, no load 400 600 pA
Iq Quiescent current (GND) —
Off-state, Ven =5 V 8 MA
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.

Table 5. Recommended operating condition

CiN 10

Input capacitance 1
uF
Cout Output capacitance 10 47
CiMON_x Monitor pin filter capacitor 1 10 nF
Rimonx Monitor pin resistor 10 KQ
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6 Device functional description

The STEF512SRX embeds a 5 V and a 12 V electronic fuse (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 limiting the output voltage and one limiting the input current.

The current limiting loop is also used during the start-up phase of the eFuse to limit the inrush 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 overvoltage or overcurrent event, the eFuse limits the Vgg 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 feature.

6.1 Undervoltage lockout

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 Start-up sequence and voltage clamp
The typical start-up sequence of the eFuse is described below and shown in Figure 4, as follows:

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

. The disable pin (EN) is connected to GND or left floating by the user to enable the device.

. Typically 500 ps after the eFuse starts ramping up the output voltage. Each channel ramps up with the
default or user-defined value.

. If the input voltage continues rising, above the overvoltage threshold (Vciamp ), @s a consequence of a
failure in the power supply, the eFuse limits the output voltage to Vcjamp_x- The eFuse keeps operating in
this state until overtemperature threshold is reached and then it shuts down. 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.

6.3 Soft-start function

In order to reduce the inrush current the device starts with a controlled slew rate.

. If SS12 and SS5 pins are floating the device starts with an internal controlled slew rate of 13 ms on both
channels.

. The soft-start time can be increased from 13 ms to higher values, by connecting the external Css x
capacitors.

. At each new startup the internal circuitry choses the longer slew rate between the default internal one
(13 ms) and the one set by Css x

During the start-up phase the foldback current limit is disabled, the current limit is set to InoLp x value.

Given the desired time interval At, the capacitance to be added on the Cgs x pin with nominal input voltage
VIN_12 =12V, V|N_5 =5 V can be calculated using the following theoretical formula, valid for Csg x > 100 nF.

At [ms] = Css x [nF] x 0.13 (1)

DS13826 - Rev 1 page 8/27


https://chanhvinh.com/products/stmicroelectronics-stef512srxcpur-2496747

E\;’? chanhvinh.com

CHANH VINH

m STEF512SRX

Enable pin
Figure 4. Typical start-up sequence (Enable after V) rise)
v VOUT_12
12Vagvar
12V UVLO
VOUT_S -
5V UVLO
Vin s ViN_12 47 —— Vv Rails
— SVauer —— Vgur_Rails
EN
5V S8S tlme
500ps 12V Ss
Figure 5. Typical start-up sequence (Enable during V| rise)
v Vour_12 R
12V gy
12V UVLO —
VOUT_S -
5V UVLO
VN5 ViN 12 ‘T — Vin Rails
— SVavien —> VoutRails
EN
5V SS .
|« > time
_12vss N
6.4 Enable pin
The device provides an SAS-compliant chip disable pin (ﬁ). The pin is internally pulled down to GND via 3.3
MQ.

If this function is not needed in the application, it can be left floating. As soon as the input voltage of both
channels is higher than the UVLO thresholds, the device ON/OFF status depends on the enable pin as described
in the above images.

6.5 Current limit function after startup
Each eFuse provides 2 kinds of current limit protection mechanisms (see Figure 6):
. Operative current limit (IHoLp _x) for both channels, active once the output voltage reaches the input voltage.

. Short-circuit current limit (IsHorT x) is applied when the output voltage falls below the short-circuit detection
thresholds (2.5 V for the 5 V eFuse and 7.5 V for the 12 V eFuse).
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eFuse current monitor

Figure 6. Current limit function graph (5 V and 12 V channels)

VouT 5 Vour 12
5Vl --- 12VF---
25Vp === 75V ===
1 1
1 1
1 1
| lIIN_5 | lIN_12
ISHORT75 IHOLD75 ISHORTJZ IHOLD712
6.6 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 converter, the lyon_5/12 pin is able to manage both outputs current

information, thanks to a current monitoring selection pin (Iyon_seL)-

If Imon_seL is connected to GND, the pin 7 outputs the lyon_s signal. If Iyon_seL is set to high level, pin 7 outputs
the Imon_12 signal.

The Imon_x signal is a current proportional to the relevant channel load current, by factor A| x = Iyon_x / louT x-

This current is imposed on an external Ryon_x, converting the sensing current into voltage for further processing
by the host system (see Figure 7).

Figure 7. Current monitor simplified circuit

Ivon_seL
Ivon 5= lout 5 XA 5

Ivion_s012 to ADC

1 _T_ >
I

F'{MON

@%

Ion_12 = lout_12 XA_12

STEF512SRX

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 Cy,on of 1 nF is recommended as it avoids voltage spikes

during fast output current transition.

6.7 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 the channels are switched off.
This protection works in auto-retry mode without soft-start phase.
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Reverse current blocking feature on the 5 V channel

6.8 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 deep input voltage glitch. The simplified structure is shown in Figure 8. The ISOFET is
controlled by the UVLO circuit and by a reverse comparator, which continuously monitors the voltage difference
between the ViN s and Vour s.

Figure 8. 5 V eFuse diagram

eFuse 5V channel

Vins Vout_s

1 £

T X Cout_s
+ Reverse

X comparator

Undervoltage

-

As soon as the reverse comparator detects significant negative voltage across the 5 V eFuse (typically 50 mV),
the M2 transistor is turned off immediately. 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 Voyt 5 voltage follows the
V|N_s because of the output capacitor being discharged through the eFuse into the V|y_s5, hence no significant
negative voltage is generated across the eFuse. In that case the UVLO circuit serves as a “stop loss” feature, i.e.
the information from the reverse comparator is overridden by the Viy_s undervoltage lockout and M2 is forced to
turn off.

As soon as the UVLO threshold has been reached again, the eFuse restarts with normal soft-start cycle.

6.9 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 STEF512SRX 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 placed as close as possible to the device.

For the same reason, a Coyt capacitor of at least 10 uF 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 placed as close as possible to input pins

. Schottky diode on the output to absorb negative spikes

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

The following plots refer to ﬂe typical application circuit with Vcc 12 =12V, Ve 5 =5V, lout 12 =lout 5 =0 A,
SS_5 and SS_12 floating, EN set to low state and unless otherwise noted, at Ta = 25 °C.

Figure 9. Quiescent current vs. temperature (ON Mode) = Figure 10. Quiescent current vs. temperature (OFF Mode)
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Figure 11. Rps oN 12 V eFuse vs. temperature Figure 12. Rps on 5 V eFuse vs. temperature
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Figure 13. 12 V eFuse voltage clamp vs. temperature
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DS13826 - Rev 1
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Figure 15. UVLO 5V eFuse vs. temperature
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Figure 17. 5V eFuse overload current limit vs.
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Figure 14. 5 V eFuse voltage clamp vs. temperature
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Figure 16. UVLO 12 V eFuse vs. temperature
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Figure 18. 12 V eFuse overload current limit vs.
temperature
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Figure 19. Soft-start time vs. temperature Figure 20. SAS disable pin threshold vs. temperature
Ces.5=Css 12 = 100nF 18
18.0 V ‘
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Temperature [°C] Temperature [°C]
Figure 21. Iyon_seL pin threshold vs. temperature Figure 22. Current monitor gain vs. temperature
lour_12 = lour_s = 500 mA
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Figure 23. 5V and 12 V current monitor gain vs. load Figure 24. Startup via input voltage
current
Vin_12=from 0V to 12V, Viy s=from 0 Vto 5V, loyr 1= 2 MA, loyr s=2 mA
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Figure 25. Startup via input voltage (Hot-plug) 5V Figure 26. Startup via input voltage (Hot-plug) 12 V

Vin_12=12V, Viy s=from 0V to 5V, lgyr 1= 0 MA, lgyr 5= 0 mA

Vin_12=from 0 Vto 12V, Viy 5= 5V, lour 1= 0 MA, loyr_s=0 mA

T

T T T T T I

T v

v

e

r SV OUTPUT VOLTAGE WON_SEL %5 1 I 12 weurvourace 20 UTPUT VOLTAGE woN SeL ss12 1
@ 1ovid MO 820.0M N /20v Somsidiv 1.0MSIs  1.0usipt @ SV M 8§,:20.0M A / 198V 20msidiv 10MSis  1.0uslpt
@ 1oV M0 §y:20.0M Run Sample @ 3ovidv MQ 8:20.0m Run Sample
@ 1.ovidv MO 820.0M 2aces RLi50.0K @ 1 ovidv 1MQ 8:20.0M Sacas RL20.0K
@ 1.ovid MO 8y20.0M Auto @ 1.0vidv M0 8:20.0m Auto

Figure 27. Startup via input voltage (Hot-plug) 5V & 12V Figure 28. Startup via EN_N signal
Vin_12=from 0V to 12V, Vjy s=from 0 Vto 5V, loyr_1,= 0 MA, loyr 5= 0 mA

T T T \f T T T

Viy1= 12V, Viy 5= 5V, Vey = from 3.3V t0 0V, loyr 1= 10 mA, lgyy 5= 10 mA
. . v .

———F

NPT VOLTAGE 2/ UTPUT VOLTAGE SVINPUTVOLTAGE 5V OUTPUT YOLTAGE
@ 20V 1 y:20.0m A /20 f0.0ms/divioMS/s  1.0usipt
@ 20V 1M §y:20.0m Proview Samplo

@ 1oV 1M 8y:20.0m 0aces RLi100K
@ 1oV 1M §y:20.0m Auto

r o oew 12V UTPUT VOLTAGE B/ NPUT VOLTAGE 5V QUTRUT VLT 1
@ 1.ovidv MO 8y:20.0m A\ 258V 10.0ms/div100.0kS/s  10.0psipt
@ 20vidv M0 8y:20.0M Run Sample.

@ 1oV 1MQ 8y:20.0m 626 acas RL:10.0K
@ 1.0vidv M0 8y:20.0m Auto

Figure 29. Shutdown via EN_N signal

Vin12=12V, Viy 5=5V, Vgy y=from 0 Vto 3.3V, trise = 1 s, oy 12= 10 MA, Igyr 5= 10 mA

v

Figure 30. Startup into voltage clamp (5 V eFuse)

Vin12=from 0V to 12V, Vi s=from 0V t0 12V, loyr 1= 0 MA, lgyr 5= 100 mA

T 4 T

SVINPUTVOLTAGE

5 QUTPUT VOLTAGE

< /
@ s A T
r o oew T2V oUTPUTVOLTAGE 5/ NPUT VOLTAGE 5V QUTPUT VOLTAGE 1 I 12w eurvouTace v ouTPUTVOLTAGE
@ Vi M §y:20.0M A / 258V 10.0ms/div100.0kS/s  10.0psipt @ 20V M §y:20.0M
@ 20vidv M0 8y:20.0m Run Sample @ 20vidv M 8§y:20.0M
v M0 8y:20.0m 1acas RLA10.0k @ 20V MQ 8:20.0m
@ 1vidv M §y:20.0M Auto @ 1oV 1M 8y:20.0m

A /5ov

5.0ms/div 100.0kSls  10.0ps/pt
Run Sample

1acas RL5.0K
Auto
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Figure 31. Startup into voltage clamp (12 V eFuse)

Vin_12=from 0V to 18 V, Viy 5= 5V, loyr_12= 100 MA, Iy 5= 0 mA, trise = 10 ps

Y T T T T T T

/

//

/
T2VINPUT VOLTAGE 20 UTPUT VOLTAGE SVINPUTVOLTAGE 5V OUTPUT YOLTAGE
@ 3oV 1M 8y:20.0m A /5o Soms/div 1000KkSs  10.0ps/pt
@ 2oV M §y:20.0m Run Sample
@ 1oV M 8y:20.0m 2acqs RLISOK
@ 1oV 1M 8y:20.0m Auto

Figure 32. Voltage clamp during operation (5 V eFuse)

Viy 12= 12V, Vi 5= from 5V t0 8V, loyr 1= 0 MA, loyy 5= 400 mA

M T T T T T T

N

L 4
w12 vour_12 s
@ sovian 1M By20.0M o Y 0.0ms/divioMSIs  1.0usipt
@ 3oV M0 §y20.0M Run Samplo
@ 1oview 1M y20.0M taces RL:100K
@ 1oviaw 1M By20.0m Auto

Figure 33. Voltage clamp during operation (12 V eFuse)

Vi 12= from 12 V to 18V, Viy 5= 5V, loyr 1= 400 MA, lgyr 5= 0 mA

A\ T T T T T
\ )
L i ]
w12 vour_12 s
M §y20.0M YA 10.0ms/div1OMSIs  1.0psipt
@ 3oviav M0 8y20.0M R Sample
@ 20V M0 §y:20.0M 1acas RLA00K
@ 20viav M0 §y:20.0M Auto

Figure 35. Startup into output short-circuit by EN_N
(12 V eFuse)

Vin_12= 12V, Viy 5= 5V, loyr 5= 0 MA, Vour_1, = shorted to GND

4 T T T T T

RN it T A QR S

o 120 NPUT CURRENT 12V INPUTVOLTAGE] 120 QUTPUT VOLTAGE 1
@ "ovidv M0 8y20.0M A\ 292V 20msidiv 100.0KSls  10.0psipt
@ 10N M0 8y20.0M Run Sample
@ Vi 1M §y:20.0M 372acqs RL20K
@ 20vidv M0 8y20.0M Auto
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Figure 34. Startup into output short-circuit by EN_N
(5V eFuse)

Vin12= 12V, Viy 5= 5V, loyr_15= 0 MA, Voyr_s = shorted to GND

4 T T

L 3 1
AN\ AL OO OO OO
| /\ / /1
|
|
L

Thrm e Reaand

w 5INPT CURRENT 5V INPUTVOLTAGE SV OUTRUT VOLTAGE
@ 1oV 1 By200m Mg\ 292 20ms/div 100.0k8/s  10.0ps/pt
@ 1onav M §y:20.0M Run Samplo

@ 20V 1M By200m 2acqs RL2.0K
@ 1oV 1M §y:200m Auto

Figure 36. Startup into overload (5 V eFuse)

Vin12=from 0V to 12V, Vjy s=from 0V to 5V, Royr 5= 1 Q, loyr 1,=0mMA
T -

I 14 T

T T T T

NPUT VOLTAGE 5V OUTPUT VOLTAGE 5 QUTPUT CURREN

@ 1ovian 1MQ By20.0M N /24y 50.0ms/div1000KkS/s  10.0ps/pt

@ 1oV M0 §y:20.0M Run Samplo

@ 1o 1M Gy20.0m 12 acqs RLISO.0k
Auto
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Figure 37. Startup into overload (12 V eFuse)

Vin_12=from0Vto 12V, Vjy s=from 0V to 5V, Royr 1,=2.2 Q, loyr 5= 0 mA
T

T 14 T T T T T

| L SSLSIIIL

NPUT VOLTAGE 12V OUTPUT VOLTAGE

@ 2ovian 1M By20.0M A /v 10.0ms/div1000KS/s  10.0ps/pt

@ Vi M0 §y:20.0M Run Samplo

@ 1o 1M By20.0m saces RLi10.0k
Auto

Figure 39. Overcurrent protection during operation
(12 V eFuse)

Vin12= 12V, Viy 5= 5V, loyr 5= 1 A, loyr_12 = from 0 mA to current limit (constant voltage load)

T \4 T T T T

I | HOLD
TRIP

Vour_12 WoN_12

M0 §y200m

g\ 990V 20msidiv 20MSs S00nalpt

Run Samplo
10 §y:20.0M 6acas RL40.0K
M0 Bye120M Auto

Figure 41. Current monitor response time to load step

lout 12= 1 A'to 2 A and back, Ryyon = 10 kQ and Cyyon = 10 nF

v | e T T T T

A\ 124 S00usidiv 20MS/s  500ns/pt

Run HiRes
256 acas RLA0.0K
MO 8y:20.0M Auto September 24,2020 12:35:33
Vi Mean  Min_ Max_ StDev  Count info |
@D Rise  [TEs [wseiny J@iey [z [odsy  fsso [ |
@D ran_[imosys [seavsy [szkey [ozoy [ize _[mso | |
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Figure 38. Overcurrent protection during operation
(5V eFuse)

Vin12=12V, Vi 5= 5V, lour_12= 2 A, loyr_s = from 0 mA to current limit (constant voltage load)

T Y T T T T T T

L
Pr— —— wous | P —
@ 1oviaw M0 8y:20.0M A\ 438V 5.0ms/div 100.0kS/s  10.0ps/pt
@ 1oviow 0 Byz00m Run Samplo
@ 50omVidiv MO By:20.0M 1acas RLS.0K
@ 1o MO 8y:20.0M Auto
Figure 40. PLP protection through UVLO_5
Vin_12= 12V, Vi 5= from 5 V to floating, lour_12= 0 MA, loyr s= 1 A
T T T T T T
N oe
x\ I .
\| 1
X 4
A S A 8 - i : ~
.
1 \m,\m
I S, b
1 “ o B Ty
'S ! e vt /]
N5 IMON_SEL EVERSE CURRENT !
@ 1ovidv 1MQ By:20.0M @ e @ 195ns g\ 452V 500ns/div S00MS/s  2.0ns/pt
- 1ovidv. MO 8y:20.0M @25 @ 7s0ns. Proview Sample
Q@ 500mvVidiv 500 8,:20.0M Q@) 114 Q) s8sns 0acqs RL2.5k
(@A) 1.949MVIs  (QAL) 1.709MHz Auto

Figure 42. Current monitor response time to channel
switch via IyoN-seL

Tout 12= 1A, loyy 5= 2 A, Riyon = 10 kQ and Cjon = 10 nF

TV T T T T T T

J
L 3 — 1
oL
N . B 7\\
- S e N |
o AR SENPUE SN i i i i i =
@ 1
(s
lout_12
@ 1
@ 200mVidiv M0 8,:20.0M A /S 26V 200usidiv 2.0MSls S00ns/pt.
@ 108 M0 8y:20. Run HiRes
- v MO 8y:20.0M 441acqs
@ 20Adiv. MO 8y:20.0M Auto  September 24, 2020 13:22:09

Valve  Mean Min Max_ StDev  Count info
@D Rise  [i053ps 41451555y Tosaoy  Jadson  Joadsy  fwto T
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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 43. DFN10 (2 x 3 mm) package outline
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DFN10 (2 x 3 mm) package information
A

Table 6. DFN10 (2 x 3 mm) mechanical data

I R =

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 44. DFN10 (2 x 3 mm) recommended footprint

035= = | _ ,g
!
115
' '
2.75 0.45 + 1.60
#

—~—2.35
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DFN10 (2 x 3) carrier tape information

8.2 DFN10 (2 x 3) carrier tape information

Figure 45. Carrier tape information

Pz

T 2001 (1) Po
0.30£0.05 5;3-55:0-05 o 4.0+0.1 (1) I_1‘E7‘5i0‘1
. B bbb e b b

81.0 MIN

R R 01 I — R —
‘ ol ‘ ! | !

Bo

Ko
SECTION Y=Y
Ao 2.20 +/— 041 gﬁ {I)  Measured from centreline of sprocketi hole
. to centreline of pocket.
Bo 3.20 + 0.1 ! (1) Cumulative telerance of 10 sprocket
Ko 110 +/- 0.1 & holes is £ 0.20 .
— SECTION X=X {Il) Measured from centreline of sprocket
F 5.50 +/ 0.1 hole to centreline of pocket,
P 8.00 +/— 01 () Other material availabls.
W 12.00 +/- 0.3 ALL DIMENSIONS [N MILUMETRES UNLESS OTHERWISE STATED.

12mm

‘ @ [o ‘ ] Width

>ooooooo
!

F———— Pitch 8Bmm

User Direction of Feed

Figure 46. Marking information
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DFN10 (2 x 3) carrier tape information

Figure 47. Reel drawing
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Ordering information

9 Ordering information

Table 7. Order codes

T S N R

STEF512SRXCPUR DFN10 (2 x 3 mm) EXC
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Revision history

Table 8. Document revision history

I T T R

31-Jan-2022 1 Initial release.
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IMPORTANT NOTICE - PLEASE 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 acknowledgement.

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, please 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.

© 2022 STMicroelectronics — All rights reserved
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