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2.2V-5.5V Vin, 1A, 8uUA lg, Low-Dropout Regulator

FEATURES

Wide Input Range: 2.2V-5.5V
Maximum Output Current: 1A
Adjustable Voltage: 0.8V-5V
Output Voltage Accuracy:

Ti=25 £ 1%

T=-40 ~125 :+£2%
Low Quiescent Current: 8uA
Ultra-Low Shutdown Current: 0.02uA
Low Dropout Voltage

54mV at 200mA load current

143mV at 500mA load current
Support Output Capacitors Range:

2.2uF~220uF

Low-ESR: 0.001Q~5 Q
2.4ms Internal Soft-start Time

Integrated Short-Circuit Protection with OCFB
(Over Current Fold-back) Feature

Enable pin is available
Over-Temperature Protection
Active Output Discharge
Available Package: DFN3x3-8L

APPLICATIONS

=C1

Battery-Powered Systems
Automotive infotainment
Navigation systems
Portable appliances

DESCRIPTION

The SCT71010A00 product is a low-dropout linear
regulator designed to operate with a wide input-voltage
range from 2.2 V to 5.5 V and 1A output current with
enable control. The SCT71010A00 product is stable
with 2.2uF~220uF output capacitors, and 10uF
ceramic capacitor is recommended.

Only 8-pA typical quiescent current at light load makes
the SCT71010A00 product ideal choices for portable
devices with battery power supply and an  optimal
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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Revision 1.0: Release to production.

Revision 1.1: Update the Figure 8 and Figure 26 and thermal performance on page 20.

Revision 1.2: Add MSL level in device order information. Update tape and reel information.
Revision 1.3: Update the package information.

Revision 1.4: Update the package information and the soft-start time.

DEVICE ORDER INFORMATION

Ntsots Ob fd S nmron sLdch
N cd akd Cdulbd Unle fd Ob fd L hf OH/R L RK Pt ns
SCT71010A00DTBR Adjust DFN3x3-8L 0A00 8 1 Tape & Reel, 5000

PIN CONFIGURATION
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DFN3x3-8L Package

PIN FUNCTIONS

DFN3x3-8L/SCT71010A00:

VouT[ 1

vouT| 2

FB| 3

GND| 4}

M LD M LD O/ ETMBSHI M
1 VOUT Regulated output voltage pin
2 VOUT Regulated output voltage pin
HEANY
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Connect the thermal pad to a large area GND plane for improved thermal

Thermal Pad
performance.

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

O Q LDsDQ CDEH/SHN M L W L W TMHS
ViN Input voltage range 2.2 5.5 \%
Vour Output voltage range 0.8 5 V
VEN Enable input voltage 0 ViN \%
CiN Input capacitor 2.2 -- uF
Cour Output capacitor 2.2 220 uF
ESR Output capacitor ESR requirements 0.001 5 Q
T; Operating junction temperature -40 125 °C

ABSOLUTE MAXIMUM RATINGS

Over operating free-air temperature range unless otherwise noted @

O Q LDsDQ CDEHISHN M L W L W TMS
ViN Maximum input voltage range -0.3 6 \
Vour Maximum output voltage range -0.3 6 V
VEN Maximum enable input voltage -0.3 ViN \%
T,@ Junction temperature range -40 150 °C
Tstg Storage temperature range -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to
function outside of its Recommended Operation Conditions.

(2) The IC includes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150°C
when over temperature protection is active. Continuous operation above the specified maximum operating junction temperature will

reduce lifetime.

ESD RATINGS

O Q LDsDbQ

CDEHFSHN M L HA L W TMS

VEsp

Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014

specification, all pins® -5 +5 kv

Charged Device Model(CDM), per ANSI-JEDEC-JS-002-

2014 specification, all pins® 1 *1 kv

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
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THERMAL INFORMATION

The value of Resaand Resc given in this table is only valid for comparison with other packages and cannot be used for design
purposes. Because they were simulated in accordance with JESD 51-7. They do not represent the performance obtained in an
actual application. For design information see Power Dissipation and Thermal Performance section.

The value of R sa_evm is the tested results based on our EVM, and is more useful for thermal design. Even if it still do not
represent the thermal performance of customer’'s PCB design, but it was a good starting point for thermal performance design.

The PCB information of our EVM: 4-layer,10z Cu (inner 0.50z Cu), 50mm x 30mm size.

The values given in this table are not a characteristic of package itself, but of many other system level characteristics such as
the design and layout of the printed circuit board (PCB), thermal pad size, and external environmental factors. The PCB board
is a heat sink that is soldered to the leads and thermal pad of the device. Changing the design or configuration of the PCB

board changes the efficiency of the heat sink and therefore the actual values of the below table.

PARAMETER (4-layer) SGDQL KL DSQiB CEM2W2,7K UNIT
Reja® Junction to ambient thermal resistance 78.05

Yot Junction-to-top characterization parameter 19.7

Yis Junction-to-board characterization parameter 36.11 °C/W
Reactop @ Junction to case thermal resistance 100

R a_evm® junction to ambient thermal resistance 53.09

(1) Resais junction to ambient thermal resistance, based on JESD51-7.

(2) Reyc is junction to case thermal resistance, based on JESD51-7.

(3) R aevmis junction to ambient thermal resistance, which is tested on SCT EVM.
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ELECTRICAL CHARACTERISTICS
ViN=Vout+1V, Cout=10uF, Ty= -40°C~125°C, typical value is tested under 25°C.
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RXL ANK O Q LDsSDQ SDRS BN MCHSHN M L Hn SXO L W | TMS$

lEN_ov Enable pin current EN=0 0.2 MA

lEN_3.3v Enable pin current EN=3.3V 0.01 0.2 MA

REeN_puldown | €nable pulldown resistor 648 kQ

Tss Soft-start time 0.5 2.4 45 ms

Onvd Fnnc

VprG_R PG rising threshold percentage Vout/Voutomy,when Vour rising 88%

VpG_F PG falling threshold percentage | Vout/Voutnomy,when Vour falling 82%

Vec_Low PG output low voltage PG sink 0.5mA 84 mV

Rrc PG pull down resistor Rpc=Vrc_Low/0.5mA 168 Q

lpG_LkG PG leakage current PG=5V, Vour in regulation 0.2 uA

Td pr PG signal turn to high delay E;?r:g ZS;T;&?:;\J%U;(NOM) to PG 170 us

Td_prcr PG signal turn to low delay ;ﬂnmg\g%g:%flg\i%gmw o PG 88 us

bdud Chrbg fd

Roschage | o oubut NMOS on EN=0,Vin=3.3V 133 Q

Sgd | kO nsdbsnm

s Thermal shutdown threshold® Tj rising 170 °C
Hysteresis 15 °C

(1) The dropout voltage is defined as Vix-Vour, when force Vv is 100mV below the value of Vour for Vin=Vournom+1V.

(2) PSRR is derived from bench characterization, not production test.

(3) Thermal shutdown threshold is derived from bench characterization, not production test.
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TYPICAL CHARACTERISTICS
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Figure 1. Quiescent Current vs Output Current
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Figure 2. Quiescent Current vs Input Voltage, No load
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Figure 3. Quiescent Current vs Ambient Temperature Figure 4. Dropout Voltage vs Output Current
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Figure 5. Output Voltage vs Ambient Temperature at Figure 6. Output Voltage vs Input Voltage
VOUT=1.8V
s C-I' For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 7

Product Folder Links: SCT71010A00 Series


http://www.silicontent.com/

RBS 0/0/ // Rd hdr

TYPICAL CHARACTERISTICS (continued)
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Figure 7. Output Voltage vs Output Current Figure 8. Shutdown Current vs Ambient Temperature
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Figure 9. Output Current Limit vs Ambient Temperature Figure 10. Short Current Limit vs Ambient Temperature
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TYPICAL CHARACTERISTICS (continued)
/1 & VAR'TI\NETI NG 7P &

AL LA NI/

0 M

IS S B Y . LY

Figure 13. PSRR vs Frequency
VIN=4.3V, Cf=33pF,COUT=10uF,IOUT=10mA

Figure 14. PSRR vs Frequency
VIN=3.3V,VOUT=1.2V,Cf=33pF,COUT=10uF
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FUNCTIONAL BLOCK DIAGRAM

VIN

Thermal Shutdown
& Current Limit

VIN
EN | VIN UVLO | Regulator I
& Enable Control
® VOUT
Bandgap VREF VFB A FB
SS
Active
Discharge
VREF1 VFB

GND Soft-start

-

SS

R

Power-Good
Control Circuit

E—

PG

Figure 15. Functional Block Diagram of Adjust Output Version
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OPERATION

Nud uhdv

The SCT71010A00 product are 1A output current linear regulators with very low quiescent current. These voltage
regulators operate from 2.2V to 5.5V DC input voltage with supporting 6V transient input voltage and consume 8pA
quiescent current at no load.

The SCT71010A00 products are stable with 2.2uF~220uF output capacitors, and 10uF ceramic capacitor is
recommended. An internal 2.4ms soft-start time avoids large inrush current and output voltage overshoot during
startup.

The SCT71010A00 products also provide enable control which is very suitable for the applications needing
sequence configuration. Other protection features include the VIN input under-voltage lockout, over current
protection, output hard short protection with OCFB and thermal shutdown protection.
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Onvd ,Fnnc nt Onvd ,Fnnc Cdk

The power-good (PG) pin is an open-drain output and can be connected to any 5V or lower rail through an external
pull-up resistor. The PG output is high-impedance when VOUT is greater than the PG trip threshold (Vrc r=88% x
Voutnomy). If VOUT drops below Vee_r=82% X Voutnowmy, the open-drain output turns on and pulls the PG output low.
If output voltage monitoring is not needed, the PG pin can be left floating or connected to GND.

The power-good delay time (Td_rcr) is defined as the time period from when Vour exceeds the PG trip threshold
voltage (Vre_r) to when the PG output is high. This power-good delay time is set by an internal time, which is170us
typical. The power-
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Figure 20. Startup and Shutdown Example —SCT71010 Series

Sgd |l kRgtssnvm

This device incorporates a thermal shutdown (Tsp) circuit as a protection from overheating. For continuous normal
operation, the junction temperature should not exceed the Tsp trip point. The junction temperature exceeding the
Tsp trip point causes the output to turn off. When the junction temperature falls below the Tsp trip point minus thermal
shutdown hysteresis, the output turns on again.
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APPLICATION INFORMATION

S olb k ookb smm0

VIN VOUT
VIN o
OTCW VOUT [ ne
e EN PG ] FerT:
OFF Rec | RL|CF
[ GND FB :
iR2

Figure 21. SCT71010A00 Typical Application Schematic

CdrHmO | dodr

CdrHmO | ddr D | odU kd
Input Voltage 5V Normal, 2.2V~5.5V
Output Voltage 0.8V~5Vv
Maximum Output Current 1A
Output Capacitor Range (Cour) 2.2uF~22uF , recommends 10uF
Input Capacitor Range (Cin) >2.2uF , recommends 10uF
16  For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved s
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backward from the VOUT to the VIN when the VIN shorts to the GND. In order to minimize the damage in such
case, use a capacitor with a capacitance less than 220uF. Also by inserting a reverse polarity diode in to the VIN, it
can prevent reverse current from reverse battery connection or the case, when the point A is short-circuited GND.
If there may be any possible case point B is short-circuited to GND, we also recommend using a bypass diode
between the VIN and the VOUT.

S olb k ookb snm2

oTV'N VIN vouT —p— N, o
ON Ciy ESRJ R1Z TCr
N EN FB i i °
OFF Co Cour
| GND PG 10UF 2py

Figure 23. SCT71010A00 Typical Application Schematic with Large Output Capacitor

CdrHFmO | dudr

CdrHmO | d«dr D | odU kd

Input Voltage 5V Normal, 2.2V~5.5V
Output Voltage 0.8V~5V

Maximum Output Current 1A

Output Capacitor Range (Cout: and ESR) 2.2uF~220uF with ESR=0.5Q~5Q

Output Capacitor Range (Cour?2) recommends 10uF with low ESR

Input Capacitor Range (Cin) >2.2uF , recommends 10uF

S C-I' For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 17
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Nt sotsUnils fd
The output voltage is set by an external resistor divider R1 and R2 in typical application schematic. Recommended
R2 resistance is 100kQ. Use equation 2 to calculate R1.

1=(—-1) > 2
where:

* Vrer is the feedback reference voltage, typical 800mV

S ald 0 Bnl odntr smmU Kdr en S olb kNtsotsUnls fd.B o bln Bnl alm smmr

Vout/V COUT/uF Cf/lpF R1/kQ R2/kQ COUT1/uF ESR/Q
(optional)
1.2 10 33 49.9 100 220 1
1.8 10 33 124 100 220 1
2.4 10 33 200 100 220 1
3.3 10 33 309 100 220 1
5 10 33 523 100 220 1

hhotsB o bln nt NtsotsB o bl

SCT recommends adding a 2.2uF or greater capacitor with a 0.1uF bypass capacitor in parallel at VIN pin to keep
the input voltage stable. Aluminum electrolytic capacitor or other capacitor with high capacitance is suggested for
the system power with large volt gd sC soly s
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Cf/pF

230pF

150pF

100pF
4TpF
33pF
220F
LEpF
L0pF
&pF

OpF COUT/uF

IF (Z2.2uF 3. 30F 4.TuF 6.8uF 10uF  16uF  22uF | 33u  4%u  56u 68w Thu | 8Zu 100w 150u  220u

Figure 24. SCT71010A00 Feed Forward Capacitors recommend(R2=100kQ,VOUT=1.8V)

CE/pF

220pF
150pF
100pF
47pF
J3pF
22pF
15cF
LOpF
&pF

OpF COUT/aF

1uF 2. 2uF 3. 3uF 4. TuF 6. BuF 10uF  15uF  22uF 33w 4Tu  66u | B8u | TSu  B2u

100w 150u  220u

Figure 25. SCT71010A00 Feed Forward Capacitors recommend(R2=10kQ,VOUT=1.8V)
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Onvd Chrio shm nc Sgdl kOden | nbd

Power dissipation caused by voltage drop across the LDO and by the output current flowing through the device
needs to be dissipated out from the chip. The maximum junction temperature is dependent on power dissipation
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THERMAL CHARACTERISTICS
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Figure 26. Maximum Output Current vs Input Voltage,
VOUT=1.8V of DFN3X3-8L ,T;<TSD_R

35

Max PD/W
= N
[§;] N [6;] w

=

e=@==TDFN3*3-8

o
&

0
-40-30-20-10 0 10 20 30 40 50 60 70 80 90 100110120

Ambient Temperature/° C

Figure 28. Maximum Allowed Power Dissipation vs Ambient
Temperature, DFN3X3-8L,TJ < 125
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Figure 27. Maximum Output Current vs Input Voltage,
DFN3X3-8L,TJ <125
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ookb smmV uden | r

Vin=Vout +1V, unless otherwise noted

Tek 21k B ————

"
B|Vout
E»I0

2.00Y B ) 2.00ms SUUM}I/;}“)‘ o 7 ]

200 By S00ms ][ 10M 5 3.00 ¥ ]

Figure 29. Power up (lload=10mA) Figure 30. Power down (lload=10mA)

Tek 21k : = — I : Tek (515 : L =

Bvi ;
Yout - . . W

& zoov B 10.0ms 100M7/ 8 .
@& 200V % @R Somh % 10M & 3.00v

Figure 32. Slow Power down (lload=10mA)

TekfElk T T TekfElk T e e ]

| ] i
& 200my e : [ ) & 100mv Nk }{soous : 1.25G/R/Fh
4 € S00ma L 10M /5
Figure 33. DC-DC Load Transient Figure 34. DC-DC Load Transient
(100mA-900mA),VOUT=3.3V (250mA-750mA),Vout=3.3V
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ookb snmV uden | r Bnnsnt dc(

Vin=Vout +1V, unless otherwise noted

Figure 35. Enable (lload=10mA) Figure 36. Disable (lload=10mA)
Figure 37. Enter Short Circuit Protection Figure 38. Exit Short Circuit Protection
Figure 3
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Proper PCB layout is a critical for SCT71010’s stability, transient performance and good regulation characteristics.
For better results, follow these guidelines as below:

1. Both input capacitors and output capacitors must be placed as close to the device pins as possible.

2. ltis recommended to bypass the input pin to ground with a 0.1uF bypass capacitor. The loop area formed by
the bypass capacitor connection, Vin pin and the GND pin of the system must be as small as possible.

3. Itis recommended to use wide trace lengths or thick copper weight to minimize IxR drop and heat dissipation.

4. To improve the thermal performance of the device, and maximize the current output at high ambient temperature,

SCT recommends spreading the copper under the thermal pad as far as possible and placing enough thermal
vias on the copper under the thermal pad.

5. If using large electrolytic capacitor with high ESR resistor, SCT recommends adding a 10uF low ESR capacitor
parallel connection with the large electrolytic capacitor.

Figure 41. PCB Layout Example

RBS 0/0/ //CSAQ
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PACKAGE INFORMATION
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RECOMMENDED LAND PATTERN
DFN3x3-8L Package Outline Dimensions

MNSD

Drawing proposed to be made a JEDEC package outline MO-220 variation.

Drawing not to scale.

All linear dimensions are in millimeters.

Thermal pad shall be soldered on the board.

Dimensions of exposed pad on bottom of package do not include mold flash.

Contact PCB board fabrication for minimum solder mask web tolerances between the pins.
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TAPE AND REEL INFORMATION
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User Direction of Feed

MNSHBD The information in this document is subject to change without notice. Users should warrant and guarantee the third
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any
application. SCT will not assume any legal responsibility for any said applications.
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