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Dual eFuse for 5V and 12 V rails

Features

« 5Vand 12V channels into one chip

+ 25V absolute maximum input voltage

*  Precise output overvoltage clamp

»  Fixed overcurrent protection trip points

»  Fast reverse current protection on 5V channel

*  Thermal protection

* Available in thermal latch (or auto-retry on request) version
* Input undervoltage lockout

»  Adjustable output voltage slew rate for each channel by external capacitors
* Integrated 40 mQ power MOSFETs

* 100 ms safety start-up delay

+  SAS disable and enable pins

* 5V embedded LDO

* -3V transient protection

*  DFN10 (2 x 3 mm) package

Applications

- HDD and SSD
* Hard disk array and NAS
*  Hot-swap, hot-plug protection

Description

The STEF512SRDB 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 brownout or shutdown.

The start-up time of each eFuse can be adjusted by the user, via two small soft-start
capacitors, connected to the relevant pins. 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 being damaged from 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 STEF512SRDB 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 open and the load is disconnected
from the power supply. 5 V fixed LDO is available to supply external load up to 10
mA.
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Diagram
1 Diagram
Figure 1. Block diagram
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Pin configuration

2 Pin configuration
Figure 2. Pin connection (top view)
[ ]

Viniz KN 10| Vour 12
SSi, | 2 | 9] EN
SS; | 3 8| EN1
GND | 4 7| Vieo
V|N_5 :5:: ::é: VOUT_5

Table 1. Pin description

1

10

VIN_12

SS12

SSs

GND
VIN 5
Vour 5

Vibo

EN1
EN

Vourt 12

12 V rail supply voltage

Soft-start adjustment pin for the 12 V rail. A capacitor must be connected between
this pin and GND to program the output voltage slew rate. Do not leave floating

Soft-start adjustment pin for the 5 V rail. A capacitor must be connected between
this pin and GND to program the output voltage slew rate. Do not leave floating

Ground

5V rail supply voltage

5V rail output voltage

5V embedded LDO, bypass to GND with a 1 yF ceramic

Auxiliary enable pin, see Section 6.3. This pin is internally pulled up to 3.3 V via 3.3
MQ resistor after both input voltages exceed the UVLO threshold

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 3.3 MQ resistor

12V rail output voltage
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Typical application

3 Typical application
Figure 3. Typical application circuit
Vee 12 v v Vo 12
p IN_12 ouT_12 *
CIN_12 _L B - COUT_12 _L
T T
Vee s - V
O * Vin s Vout 5 . O -5
CIN_5 _L CoUT_5 _L
L 1
JR— S\ Vv R Vivo
ON. LDO —L
OFF] _ Cioo I
— EN GND B
_OFF
SSs SS,,

ON
CssﬁsL Css_12L

Table 2. Recommended application components

CiN_12 Input capacitor 12 V rail (!

Cin 5 Input capacitor 5 V rail () 0 1 uF
Cout_12 Qutput capacitor 12 V rail 10 47 uF
Court 5 Output capacitor 5 V rail 10 47 uF

Css 5 Soft start capacitor 5 V rail 10 100 1000 nF
Css_12 Soft start capacitor 12 V rail 10 100 1000 nF

CLpo LDO bypass capacitor 0.47 1 10 uF

1. This value must be considered with DC-bias derating characteristics of capacitance used. In case of long wires cable
application see Section 6.7 .
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Maximum ratings

4 Maximum ratings

Table 3. Absolute maximum ratings

5V supply voltage -0.3to0 25 \%
VIN_5
Negative transient tolerance (< 1 ms) -3 \%
12 V supply voltage -0.3to0 25 \%
VIN_12
Negative transient tolerance (< 1 ms) -3 \%
Vourt 5 5V output voltage -0.3t07 \
Vourt 12 12 V output voltage -0.3toV|y+0.3 Y,
Vipo LDO output voltage -0.3to7 \%
ILpo LDO output current 50 mA
lout_s5 Continuous output current (") 5V channel 3 A
lout_12 Continuous output current (V) 12 V channel 3.6 A
VEN, VEN1 Enable pins -03t07 v
SSy Soft-start pin voltage -0.3t07 Y,
Pp Continuous power dissipation Internal limited
Tj.op Operating junction temperature range -40 to 125 °C
Ty-mMAX Maximum junction temperature (internal limited) 150 °C
Tste Storage temperature range -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 junction temperature T jax, the junction-to-ambient thermal
resistance R, and the ambient temperature Ta. It can be estimated by: Ppuax) = (Tymax) - Ta) / Rinua- Exceeding the
maximum allowable power dissipation produces overheating that may cause thermal shutdown.

Note: Absolute maximum ratings are those values beyond which damage to the device may occur. Functional

operation under these conditions is not implied. All values are referred to GND.

Table 4. Thermal data

Rinsa Thermal resistance junction-ambient (' °C/W
Rthic Thermal resistance junction-case 12 °C/W

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

Table 5. ESD performance

HBM 2 kV

ESD ESD protection voltage
CDM 500 \Y
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Electrical characteristics

Electrical characteristics

TJ = 25°C, V|N_5 =5V, V|N_12 =12V, Va =0V, VEN1 =1.8YV, C|N =1 UF, COUT =10 [.IF, CLDO =1 [.IF,
Csss = Cgs12 = 100 nF; unless otherwise specified.

Table 6. Electrical characteristics

5V rail
ViIN_5

VCIamp_5

VuvLo s

RDSon_5
I 5

lpLp_5

TpLp

ltriIP 5
lHoLD_5
IsHORT 5
dvidt 5

12 V rail

VIN_12

VCIamp_12

VuvLo_12

Rpson_12

I 12
ITrRIP_12
lHoLb_12
ISHORT 12
dV/dt 12
5VLDO

Vibo

Operating input voltage

Average output clamping voltage

Undervoltage lockout

On-resistance

Off-state leakage current

Power loss protection reverse
leakage current

Power loss protection intervention
time

Overcurrent trip point (%)
Overload current limit
Short-circuit current

Output voltage ramp time

Operating input voltage

Average output clamping voltage

Undervoltage lockout

On-resistance

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

Output voltage ramp time

VouT accuracy

ViN5=18V
Turn-on, Vn_5 rising

Hysteresis

Ty =25°C, loyr_5 =500 mA
Ty=125°C ()

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

ViN_5 < VuvLo s or ENT=GND
VEN=0V,Vour 5=5V,

VIN_5 < VUVLO_5 or EN1 = GND
(falling edge), lpLp_5 < 1 pA,

(see Section 6.7 )

VOUT_S >25V
VOUT_5 <25V
From 10% to 90% of Vour 5

ViIN 12=18V

Turn-on, V| _12 rising
Hysteresis

Ty =25°C, loyt_12 = 500 mA
Ty =125°C)

Va =5 V, VOUT_12 = GND
Vout 12>7.5V
Vout_ 12<7.5V

From 10% to 90% of VOUT_12

Ilpo =1 mA

4.5
5.5
3.9

2.35

1

10.5

14.5
7.7

2.95

1

5.7

300
45

300

25
1.55
13

15
85
800
40

4.5
3.1
1.6
13

18
5.8
4.1

70

2.85

16

18

15.5
9.3

65

3.25

16

mV
mQ
mQ
WA

pA

ns

ms

mV
mQ
mQ
MA

ms

%
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Electrical characteristics

Any ENx condition,
lout Output current capability 10 mA
Vin_s and ViN_12 > Vyvio x

Line Line regulation ViN_12 from 10 to 15 V 10 mV
Load Load regulation llpo=1mA 25 mV
Isc Short-circuit protection 50 mA

V| po from 10% to 90%
Ton Start-up time 1 ms
Vin_s and ViN_12 > Vuvio_x

Common features

Vi Low level input voltage (EN, EN1) 0.5
\ High level input voltage (EN, EN1) 1.4
Voulit EN1 pull-up voltage EN1 floating 3.3
Rpuil-up | Pull-up resistor on EN1 33 MQ
Rpull-down | Pull-down resistor on EN EN = floating 3.3 MQ
ToeLay | Start-up output delay time VIN_12 and VN 5> Vyvio x 80 100 120 ms
IEN EN leakage VEnN=5V 1.5 pA
Device operating, no Load 350 600 MA
la Quiescent current (GND) Off-state, Ven = 5 V, including LDO
150 MA
and ENx currents
Thermal protection
Shutdown temperature ) 165 °C
Tsp
Hysteresis 20 °C

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. Ramp-up time from 0 A to Itr;p point Tms @ 5V, 100 us @ 12 V.
Minimum Itrip point is always higher than loLp min +10%.

3. Guaranteed by design, but not tested in production.
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Functional description

6 Functional description

The STEF512SRDB embeds a 5V and a 12 V electronic fuse (eFuse). Each eFuse is an intelligent load
switch, able to limit the voltage or the current during fault events, such as input overvoltage or output overload
respectively.

For this purpose, it contains 2 digital control loops, one limiting the output voltage and one limiting the input
current.

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, in order

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 and user-adjustable output voltage linear rise
time At [ms] (from 10% to 90% of Voyr) to limit the in-rush current into the output capacitor during the start-up
phase.

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.

At[ms] = CSS_X["F] x 0.13 (1)

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 and LDO output shuts down at the same time.

6.2 Start-up sequence and voltage clamp
The typical start-up sequence of the eFuse is described below and shown in Figure 4, Figure 5 and Figure 6:
. The power supply is connected to the V|y_x pins and higher than the undervoltage lockout threshold

. The disable pin EN and the auxiliary EN1 pin are asserted according to Table 7. Enable pins truth table by
the user to enable the device

. After a delay of 100 ms the eFuse starts ramping up the output voltage

. Each channel ramps up with a rate set by the relevant Cggy

. 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 Vgjamp_x- The eFuse keeps operating
in this state until it hits its overtemperature threshold and shuts down. Whenever the eFuse is in thermal
shutdown, it does not restart automatically, see Section 6.2 . The eFuse can be restarted manually by
toggling the EN pin or EN1, or performing a power-up cycle, (this is effective as soon as the die temperature
drops by at least the overtemperature hysteresis).
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Start-up sequence and voltage clamp

3

Figure 4. Typical start-up sequence with EN1 and EN in ON-state before input power supply connection

100 ms | 12V Vout N
Rising 12 V UVLO 12 Vdv/dt )
5V LDO 5V Vout
Rising 5V UVLO
1 ms rise time
. ) 5 Vav/dt
EN1
— Vin Rails
— —_— i
EN Vout Rails
—

5V SS

12V Ss

Figure 5. Typical start-up sequence with EN1 and/or EN in ON-state after time delay

,_100ms 12 V Vout
e—
Rising 12 V UVLO 12 Vdv/dt
5V LDO 5V Vout
Rising 5V UVLO 5 Vdv/dt
1 ms rise time
EN1/Hz EN — Vin Rails
=—> \out Rails

B 5V SS _
‘12VSS
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Enable pins

Figure 6. Typical start-up sequence with EN1 or EN in ON-state during time delay

_ 100ms 12V Vout
Rising 12V UVLO 12V dv/dt o
5V Vout R
Rising 5V UVLO 5V|dv/dt
EN
N b
EN1
—_— —
5vss — Vin Rails
‘v ss = \out Rails
1 ms rise time
5V LDO
Figure 7. LDO and output channels during thermal event
12V Vout 12V Vout
—_—
12V dv/dt
Slope depending on output RC.
5V Vout\« 5V Vout
5V
Enx toggling
5V LDO
1 ms rise time
165°C ;
145°C >
. Tj
Junction temperature LDO and 2 rails shut down.

6.3 Enable pins
The device provides an SAS-compliant chip disable pin ENand an auxiliary enable pin EN1.

The auxiliary enable pin can be used to implement customized start-up/shutdown sequences, in conjunction with
other system companion chips (such as power combos in the HDD) and it is pulled up to the internal preregulated
voltage (typ. 3.3 V), through 3.3 MQ resistors, as soon as the input voltage of both channels surpasses the UVLO
thresholds.

It is not recommended to use LDO output as external pull-up voltage of EN1 pin.
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Current limit function after startup

As a logic input it controls the eFuse ON/OFF status, together with the EN pin. If this function is not needed in the

application, it can be left floating. The device ON/OFF behavior depends on the enable pins as described in the
following truth table:

Table 7. Enable pins truth table

I O Y S

HZ/0 0 Off
Hz/0 Hz/1 On
1 0 Off
1 Hz/1 Off

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

6.4 Current limit function after startup
In case of overcurrent with moderate slew rate the soft control limits output current at the Iyo_p threshold and the
gate of the power MOSFET is driven by constant current source/sink.

Instead, in case of fast overcurrent event or short-circuit event with output current reaching Iyrjp threshold the
hard control shorts immediately the gate to source by a strong pull-down. See Figure 8, Figure 9 and Figure 10.

During current limitation phase the eFuse provides 2 levels of current limit protection according to output voltage
level, see Figure 11 and Figure 12. If output voltage falls to 7.5 V for a 12 V channel (2.5 V for a 5 V channel) the
current control loop changes the current limitation threshold from IoLp to IsHoRT-

Figure 8. Current control loop block diagram

VOUT+5V

12}
12}
s £
s =
z 2
[ § & U
1+
ﬂ- SOFT control
VREF h
- HARD control |
N @
VREF+25% H \ J
? Vour
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Current limit function after startup

3

Figure 9. Overcurrent protection in case of short-circuit event

|_OUT [A] IHO% (linear / saturation region) HARD control threshold

FAST ramp/Short circuit

time [ps]

Figure 10. Overcurrent protection in case of overload with slow slew rate

| OUT [A] HARD control threshold

+10% (linear / saturation region)

SOFT control threshold

SLOW ramp

time [us]

Figure 11. Current limit function graph (5 V channel)

Vour_s

5V fnns

25V f-mme--

IIN75
1.6A 3A
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Thermal shutdown

Figure 12. Current limit function graph (12 V channel)

Vour_12

AVl S

75V f--mm--

I IN_12

16 A 45A

6.5 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 latched version keeps the output channels and LDO output
in OFF mode until the temperature goes below the hysteresis value and a toggling of the enable is performed or
a power-on reset is applied. In the auto-retry (on request) version, 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 channel and the LDO

are switched off. This protection works in auto-retry mode. The device restarts automatically when the thermal
conditions go back into the normal operating region.

6.6 Reverse current blocking feature on the 5 V channel

The 5V eFuse contains a second power transistor (M2) that is able to prevent significant current flowing back
from the 5 V output into the 5 V input, in case of input short to ground, brownout or deep input voltage glitch. The
simplified structure is shown in Figure 13.

Reverse blocking MOSFET M2 is controlled by the UVLO circuit and EN1 signal.

It should be noted that when V|y_5 undervoltage is detected, the M2 is turned off immediately (asynchronously),
however the main MOSFET M1 is kept ON for the next 10 ys due to the deglitch circuit.

If the input voltage recovers within the deglitch time, the eFuse is able to rapidly restore its normal operating state
(warm restart). Otherwise, the eFuse shuts down completely.
As soon as the UVLO threshold has been reached again, the eFuse restarts with normal soft-start cycle.

Figure 13. 5 V reverse current protection block diagram

Vin s j [: Vour s
o | ¢ n OuUT_5
\ L_f 2
T Cour s
uvLO J

Slogo ®

-

Overcurrent Overvoltage
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External capacitors and application tips

6.7 External capacitors and application tips
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 STEF512SRDB 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 CoyTt 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 pH, 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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Typical characteristics

7 Typical characteristics

The following plots refer to the typical application circuit with Vcc_12 =12V, Vcc_5=5V, lout_12=0A, lout_5 =
0 A, lout_ LDO =0 A, unless otherwise noted, at Ty = 25°C.

Figure 14. Quiescent current vs. temperature (ON Mode) = Figure 15. Quiescent current vs. temperature (OFF Mode)

EN1 connected to GND

400 200
390
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< 380 z
= = 180
o 370 °
3 k _—
2 360 | = 170
z
<} & —
~ 350 = 160
] H
S 340 2
Lj’ 3 150
= =
g 30 8
2 2 140
5 320 3
310 130
300 120
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Temperature [°C] Temperature [°C]
Figure 16. Rps on 12 V vs. temperature Figure 17. Rps on 5 V vs. temperature
lour_12= 500 mA, pulsed lour 5= 500 MA, pulsed
80 80
70 70
60 60
S 50 S 50
o L—] ©
8 — 3 —
\ o 40
1%} a —
2 // 4
30 30
20 20
10 10
-50 -25 0 25 50 s 100 125 150 -50 25 0 25 50 75 100 125 150
Temperature [°C] Temperature [°C]
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Typical characteristics

Figure 18. VcLamp_s5 Vs. temperature

Vin 5= 18V, lour 5= 10 mA

Figure 19. VcLamp_12 VS. temperature

Vin_1z =18V, loyr_12 =10 mA

6.2 15.75
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15.25
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%‘ EN 15.00
2 56 B 2 T —
= L 1475
5.4
14.50
52 14.25
-50 -25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Temperature [°C] Temperature [°C]
Figure 20. lyoLp 5 Vvs- temperature Figure 21. lyoLp 12 Vs- temperature
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Figure 22. IsyorT 5 VS- temperature Figure 23. IsqyorT 12 VS. temperature
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Typical characteristics

Figure 24. VyyLo 5 vs. temperature

Figure 25. VyyLo_s hysteresis vs. temperature
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Figure 26. VyyLo 12 Vs. temperature Figure 27. VyyLo 12 hysteresis vs. temperature
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Figure 28. V_po vs. temperature Figure 29. Soft-start time vs. temperature
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Typical characteristics

3

Figure 30. Startup via input voltage Figure 31. Startup via input voltage (Hot-plug)

TV T T T T T v

vour_12 N5 vouT 5 VN_12 vout_12. N5 vour 5

@ 20vidv. M0 §y:20.0M A /S 20V 20.0msidiv00kSls  2.0pslpt @ 20Vidiv MO §y:200m A / 20V 200ms/divS00kSls  20psipt
@ 20viaw M0 8y:20.0M Run Samplo @ 20Vidiv MO By:20.0M Run Sample
@ 1ovidy MO §y:20.0M 1acas RL:100K @ 1ovidv MO 8:20.0M 3acas RLA00K
@ 1ovia MO §y:20.0M Auto @ 1ovidiv MO By:200M Auto

Vin12=from 0V 10 12V, Vjy 5= from 0V to 5V, loyr 15= 0 MA, loyr 5= 0 mA Vin_12=from0Vto 12V, Vy s=from 0 Vto 5V, loyr_12= 0 MA, Igyr 5= 0 mA

Figure 32. Startup via EN_N signal Figure 33. Startup via EN1 signal

« L ]
w12 vour_12 T E w12 vour_12 e o
@ 20vidv MO 8:20.0M A /20v 50.0ms/div200kSls  5.Opsipt 1MQ 8y:20.0M A 20V 50.0ms/div200kSls  5.0pslpt
@ 20vidiv M@ 8y:20.0m Run Sample. @ 20Vl 1MQ 8y:20.0M Run
@ 1ovia 1MQ 8y:20.0M 99 acas. RL100K @ 1oviaw M0 §y:20.0M 4aces RL:100K
@ 10vidv M0 8y200M Auto @ 1oviaw M0 8y200M Auto
Vin_12= from OV to 12V, Vyy 5= from OV to 5V, Vgy y= from 3.3V to 0V, loyr_1o= 0MA, lgyr_s= OmA Vin_12= from 0V to 12V, V}y 5= from OV to 5V, Vey,= from 0V to floating, loyr_1,= 0mA, loyr_s= 0mA

Figure 34. Startup into voltage clamp 5 V channel Figure 35. Startup into voltage clamp 12 V channel
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w12 vour_12 s
@ 20vidv M0 §y:20.0M A /S 20V '20.0ms/div 500KS/s 20psipt @ 20vidv M0 §y:20.0M A S 20V '20.0ms/div 500KS/s 20p8ipt
@ 20viaw M0 §y:20.0M Proview Sample @ 20vidv 1MQ 8y:20.0M Proview Sample
@ 2oV M0 By200M 0acas RLA00K @ 1oviow M0 By200M 0acas RL:A00K
@ 20via MO §y:20.0M Auto @ 1ovia MO §y:20.0M Auto
Vin_12= from OV to 12V, Vyy 5= from OV to 12V, loyr_1,= OMA, Igyr s= OmA Vin_12= from OV to 18V, Vy 5= from OV to 5V, lgyr 15= 0mA, loyr_s= OmA
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Figure 36. Voltage clamp during operation 5 V channel Figure 37. Voltage clamp during operation 12 V channel
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@ 3 ovid MO 8y:20.0M A /55 10.0ms/div1.0MS/s 1.0usipt @ 3 ovid MO 8y:20.0M A / 135V 10.0ms/div1.0MS/s 1.0usipt
- sovin o yz00m Ron sample p—ortn o Syz00m Ron sample
@ 1oviay M0 §:20.0M 1acas RL:A00K @ 20vida M0 §:20.0M 1acas RL:A00K
@ 1.ovia MO §y:20.0M Auto @ 20via M0 §y:20.0M Auto

Vi 12= 12V, Viy 5= from 5V t0 8V, loyr 1= OMA, loyy 5= 400mA Vi 1= from 12V to 18V, Viy 5= 5V, loyr 1= 400mA, lgyr 5= OmA

Figure 38. Startup into output short-circuit 5 V channel Figure 39. Startup into output short-circuit 12 V channel

v v

|
r | = [ 1
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s vour s vour_2 . vour_i2 vours our_12

@ 1oviow M0 By200m YA 20.0malaivSO0kSis 20upt @ 20viow M0 §y200m N /2v 20.0malaivso0kSls 20upt
@ 1oviav 1MQ By:20.0M Run Sample @ 20viav 1MQ By:20.0M Run Sample

@ 20viaw 1MQ 8y:20.0M 2acqs RL:A00K @ 1oviaw 1MQ 8y:20.0M 2acqs RL:A00K
@ 10AGiv MO By:20.0M Auto @ 10Aiv MO By:20.0M Auto

Vin_12= from OV to 12V, Vy 5= from OV to 5V, lgyr 1,= 0mA, Voyr 5= shorted to GND Vin_12=from 0V to 12V, Vjy 5= from 0V to 5V, loyr 5= 0 MA, Voyr_1, = shorted to GND

Figure 40. Startup into overload 5 V channel Figure 41. Startup into overload 12 V channel
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@ 1o 1M By20.0m Auto @ 1onav 1M Gy20.0m Auto
Vin_12=from 0V to 12V, Vi s=from 0V to 5V, Royr 5= 1 Q, loyr_ 12=0 mA Vin_12= from OV to 12V, Vyy 5= from OV to 5V, Royr 15= 2.2Q, loyr 5= OMA
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Figure 42. Overcurrent protection during operation 5V Figure 43. Overcurrent protection during operation 12 V
channel (Differential thermal protection) channel

vﬁ 1""'1|\ ™ A’

MO By:20.0M N\ 442V 2.0ms/div 5.0MSls 200ns/pt. .0Vidiv. 1MQ 8y:20.0M A\ 82V 2.0ms/div 5.0MS/s 200ns/pt
@ 1oviaw MO 8y:20.0M Proview Sample. . oVidiv MO By:20.0M Run Samplo
@ 20Vidv 1MQ §y:20.0M Oacqs RL:A00K M0 8y:20.0M 110 acqs RL:100K
@ 1ondw M0 dy200m Auto M0 By200M Auto
Vin_12= 12V, Viy 5= 5V, lour_1o= 2A, lour_s= CC Load from 300mA to current limit Vin_12= 12V, Viy 5= 5V, loyr_s= 1A, lour_1,= CC Load from 300mA to current limit

Figure 44. Output short-circuit during operation 5V Figure 45. Output short-circuit during operation 12 V

channel (Differential thermal protection) channel
L
! A= | !

9 vour_12 ours T'“ T vours our_12
@ 20Vidiv MO 8y:20.0M o Ay 1.0ms/div 5.0MS/s 200ns/pt @ 4 ovidiv 1MQ 8y:20.0M A 1\ 8.08V 1.0ms/div 5.0MS/s 200ns/pt.
@ 20viaw 1M §y:20.0M R Sample @ 4ovidv M0 8y20.0M R Sample
@ soview 1M By20.0M 2acas RLi50.0Kk @ "oviav M0 §y:20.0M 1acas RLISO.0K
@ 20ndv M0 §y:20.0M Auto @ 20nd M0 §y:20.0M Auto
Vin_12= 12V, Viy 5= 5V, loyr_12= 2A, Vour_s= from 5V to GND Vin_12= 12V, Viy 5= 5V, loyr_s= 200mA, Voyr_1,= from 12V to GND

Figure 46. LDO start-up time Figure 47. LDO output short-circuit
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@ 1.ovid M0 8y:20.0M Auto MO 8y20.0M Auto

Vin_12= from OV to 12V, V}y 5= from OV to 5V, loyr_15= OMA, lgyr 5= OMA, I po= 10mA Vin_12= 12V, Viy 5= 5V, loyr_12= OMA, loyr_s= OmA, I po= from 10mA to short circuit
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Figure 48. LDO overload
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@ 1oviav M0 8y20.0M 1acas RL:100K
@ 10omAiiv 1M By20.0m Auto

Vi 12= 12V, Viy 5= 5V, loyr 1= OMA, loyr 5= OMA, ;o= from 10mA to 150mA

Figure 50. PLP protection though UVLO_5
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Vin_12= 12V, V5= from 5V to floating, loyr_12= OMA, loyr_s= OmA
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Figure 49. LDO’s PSRR vs. frequency
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Figure 51. PLP protection though EN1
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Vin_12= 12V, Vy_s= from 5V to floating, Vey,= from 3.3V to GND, loyr_15= OMA, loyr_s= OmA
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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 52. 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 0.203 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 53. DFN10 (2 x 3 mm) recommended footprint

035= = | s
—1.15
' '
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 54. Carrier tape information
Pz
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| | | |
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X | X ! | .

I 1
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Bo 3.20 + 0.1 ' (I} Cumulative tolerance of 10 sprockat
Ko 110 +/-— 0.1 & holes is £ 0.20 .
_ SECTION X-X {ll) Measured from centreline of spracket
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W 1200 +/— 0.3 ALL DIMENSIONS IN MILLMETRES UNLESS OTHERWISE STATED.
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Figure 55. Marking information
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9 Ordering information

Table 9. Order codes

STEF512SRDBPUR DFN10 2x3 ED 3Aon5V,45A0n12V 5V LDO + EN1
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Revision history
Table 10. Document revision history

T T T S

23-Apr-2021 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.

© 2021 STMicroelectronics — All rights reserved

DS13270 - Rev 1 page 31/31



http://www.st.com/trademarks

	1 Diagram
	2 Pin configuration
	3 Typical application
	4 Maximum ratings
	5 Electrical characteristics
	6 Functional description
	6.1 Undervoltage lockout
	6.2 Start-up sequence and voltage clamp
	6.3 Enable pins
	6.4 Current limit function after startup
	6.5 Thermal shutdown
	6.6 Reverse current blocking feature on the 5 V channel
	6.7 External capacitors and application tips

	7 Typical characteristics
	8 Package information
	8.1 DFN10 (2 x 3 mm) package information
	8.2 DFN10 (2 x 3) carrier tape information

	9 Ordering information
	Revision history

