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1 Features 

 2.5V to 5.5V Input Volatge Range 

 0.6V Reference Voltage 

 1A Output Current 

 Low RDS(ON) 250/200mΩ(High/Low Side) 

 1.5MHz Switching Frequency 

 Internal 0.7ms Soft-Start Time 

 Internal Compensation Funcation 

 100% Duty Cycle 

 Input Over Voltage Protection 

 Over Current Protection 

 Hiccup Short Circuit Protection 

 Over Temperature Protection 

 RoHS Compliant and Halogen Free 

2 Applications 

 Set TopBox 

 LCD TV & Table 

 AP Router & Wifi 

 G-PON, E-PON, xDSL 

3 General description 

The SC1101x is a high efficiency, high frequency synchronous DC-DC step-down converter. 

The 100% duty cycle feature provides low dropout operation, extending battery life in 

portable systems. 

The internal synchronous switch increases efficiency and eliminates the need for external 

schottky diode. At shutdown mode, the input supply current is less than 1µA. 

The SC1101x fault protection includes input over-voltage protection, over-current protection, 

short circuit protection, UVLO and thermal shutdown. The Internal soft-start function 

prevents inrush current at turn-on. The SC1101x is offered in SOT23-5 and SOT23-6 

Packages. 
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4 Device overview 

4.1 Device information 

Table 4-1. Device information for SC1101x 

 Part Number Package Function Description 

SC1101x 
SOT23-5 

Buck 
High efficiency 1.5MHz 1A 

synchronous step down converter SOT23-6 

4.2 Block diagram 

Figure 4-1 Block diagram for SC1101x 
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4.3 Pinout and pin assignment 

Figure 4-2 SC1101x pinouts 

 

                     

4.4 Pin definitions 

Table 4-2. SC1101x pin definitions 

Pin Name 
Pins 

Pin Type Functions description 
SOT23-5 SOT23-6 

EN 1 1 I 
Enable control pin. Pull high to turn the IC on, and pull 

low to disable the IC. Don’t leave this pin floating. 

GND 2 2 G Device ground. 

SW 3 3 P 
Power switching node. Connect an inductor to the 

drains of internal high side PMOS and low side NMOS. 

VIN 4 4 P 

Power supply input pin. Placed input capacitors as 

close as possible from VIN to GND to avoid noise 

influence. 

NC - 5 - No connection pin for SC1101x. 

FB 5 6 I 
Feedback pin for the internal control loop. Connect this 

pin to the external feedback divider. 

Notes: 

(1) Type: I = input, O = output, I/O = input or output, P = power, G = Ground. 
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5 Functional description 

5.1 Control loop 

Slope compensated current mode PWM control provides stable switching and cycle-by-cycle 

current limit for superior load, line response, protection of the internal main switch and 

synchronous rectifier. The SC1101x switches at a constant frequency and regulates the 

output voltage. During each cycle, the PWM comparator modulates the power transferred to 

the load by changing the inductor peak current based on the feedback error voltage. During 

normal operation, the main switch is turned on for a certain time to ramp the inductor current 

at each rising edge of the internal oscillator, and switched off when the peak inductor current 

is above the error voltage. When the main switch is off, the synchronous rectifier will be turned 

on immediately and stay on until next cycle starts. 

5.2 Enable 

The SC1101x EN pin provides digital control to turn on/off the regulator. When the voltage of 

EN exceeds the threshold voltage, the regulator will start the soft start function. If the EN pin 

voltage is below the shutdown threshold voltage, the regulator will turn into the shutdown 

mode and the shutdown current will be smaller than 1μA. For auto start-up operation, connect 

EN to VIN. 

5.3 Soft start 

The SC1101x employs internal soft start function to reduce input inrush current during start 

up. The internal soft start time will be 0.7ms. 

5.4 Input over voltage protection 

The SC1101x supports input over voltage protection. When input voltage exceeds the input 

over-voltage threshold 6.1V(typical), the regulator will be shutdown unless the input over 

voltage is removed. The hysteretic of the input OVP comparator is 300mV (typical). 

5.5 Under voltage lockout 

When the SC1101x is power on, the internal circuits will be held inactive until VIN voltage 

exceeds the UVLO threshold voltage. And the regulator will be disabled when VIN is below 

the UVLO threshold voltage. The hysteretic of the UVLO comparator is 200mV (typical). 
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5.6 Short circuit protection 

The SC1101x provides short circuit protection function to prevent the device damaged from 

short condition. When the short condition occurs and the feedback voltage drops lower than 

40% of the regulation level, the oscillator frequency will be reduced and hiccup mode will be 

triggered to prevent the SC1101x from overheating during the extended short condition. Once 

the short condition is removed, the frequency and current limit will return to normal. 

5.7 Over current protection 

The SC1101x over current protection function is implemented by using cycle-by-cycle current 

limit architecture. The inductor current is monitored by measuring the high-side MOSFET 

series sense resistor voltage. When the load current increases, the inductor current will also 

increase. When the peak inductor current reaches the current limit threshold, the output 

voltage will start to drop. When the over current condition is removed, the output voltage will 

return to the regulated value. 

5.8 Thermal shutdown 

The SC1101x enters thermal shutdown once the junction temperature exceeds typically 

150°C. Once the device temperature falls below the threshold with hysteresis 20°C (typical), 

the device returns to normal operation automatically.  
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6 Application information 

6.1 Setting up the output 

An external resistor divider is used to set output voltage. By selecting R1 and R2, the output 

voltage is programmed to the desired value. When the output voltage is regulated, the typical 

voltage at the FB pin is VFB = 0.6V. 

���� = ��� ∗ (1 +
��
��
) 

It is recommended for R2 is 100KΩ. 

Figure 6-1 Feedback resistor divider 

 

6.2 Input capacitor selection 

Input capacitance, CIN, is needed to filter the pulsating current at the drain of the high-

side power MOSFET. CIN should be sized to do this without causing a large variation in 

input voltage. The peak-to-peak voltage ripple on input capacitor can be estimated as the 

equation below: 

  CIN(RMS) OUT(MAX)I I D 1 D     

The worst-case condition occurs at VIN = 2VOUT, shown in Equation below: 

OUT(MAX)

CIN(RMS)

I
I

2
  

For simplification, choose an input capacitor with an RMS current rating greater than half 

of the maximum load current. 

The input capacitance value determines the input voltage ripple of the converter. If there 

is an input voltage ripple requirement in the system, choose an input capacitor that meets 

the specification. 

The input voltage ripple can be estimated with Equation: 

OUT OUT OUT
IN

SW IN IN IN

I V V
V 1

F C V V
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6.3 Output capacitor selection 

Output capacitor is required to maintain the DC output voltage. 10uF Ceramic capacitors 

are recommended. 

6.4 Inductor selection 

The inductor selection trade-offs among size, cost, efficiency, and transient response 

requirements. Generally, three key inductor parameters are specified for operation with 

the device: inductance value (L), inductor saturation current (ISAT), and DC resistance 

(DCR). 

A good compromise between size and loss is to choose the peak-to-peak ripple current 

equals to 20% to 40% of the IC rated current. The switching frequency, input voltage, 

output voltage, and selected inductor ripple current determines the inductor value as 

follows: 

IN OUT OUT

IN SW L

(V V ) V
L

V F I

 


  
 

Once an inductor value is chosen, the ripple current(∆IL) is calculated to determine the 

required peak inductor current. 

OUT OUT
L

SW IN

V V
I 1

F L V

 
   

  
 and    

L
L peak OUT max

I
I I

2
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7 Electrical characteristics 

7.1 Absolute maximum ratings 

The maximum ratings are the limits to which the device can be subjected without permanently 

damaging the device. Note that the device is not guaranteed to operate properly at the 

maximum ratings. Exposure to the absolute maximum rating conditions for extended periods 

may affect device reliability. 

Table 7-1 Absolute maximum ratings  

Symbol Parameter Min Max Unit 

VIN Input voltage –0.3 6.5 V 

VSW Switching node voltage (SW) –0.3 VIN+0.3 V 

VIO I/O pin voltage (EN,FB) –0.3 VIN V 

Thermal characteristics 

TJ Operating junction temperature –40 150 °C 

Tstg Storage temperature –55 150 °C 

Pmax SOT23-5/6 Maximum power dissipation @TA=25°C — 0.4 W 

7.2 Recommended operation conditions 

Table 7-2 Recommended operation conditions  

Symbol Parameter Min Typ Max Unit 

VIN Input voltage 2.5 — 5.5 V 

VOUT Output voltage 0.6 — 
VIN* 

DMAX 
V 

IOUT Output current — — 1 A 

Thermal characteristics 

TJ Operating junction temperature -40 — 125 °C 

7.3 Electrical sensitivity 

The device is strained in order to determine its performance in terms of electrical sensitivity. 

Electrostatic discharges (ESD) are applied directly to the pins of the sample. Static latch-up 

(LU) test is based on I-test methods. 

Table 7-3 Electrostatic Discharge and Latch-up characteristics 

Symbol Parameter Conditions Value Unit 

VESD(HBM) 
Electrostatic discharge 

voltage (human body model) 

TA = 25 °C; 

JS-001-2017 
±2000 V 
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VESD(CDM) 
Electrostatic discharge 

voltage (charge device model) 

TA = 25 °C; 

JS-002-2018 
±500 V 

7.4 Power supplies voltages and currents 

VIN = VEN = 5V, TJ = 25°C, unless otherwise noted. 

Table 7-4 Power supplies voltages and currents 

Symbol Parameter Conditions Min Typ Max Unit 

VIN(OVP) Input overvoltage prorection — — 6.1 — V 

IQ Quiescent current VIN = 5V, No switching  — 25 — µA 

ISHDN Shutdown current EN=0 — 0.1 1 µA 

VUVLO VIN under voltage lockout VIN falling 1.5 2.0 2.5 V 

VUVLO 

_HYS 

VIN under voltage lockout 

hysteresis 
VIN rising to falling threshold — 0.2 — V 

7.5 EN characteristics 

VIN = VEN = 5V, TJ = 25°C, unless otherwise noted. 

Table 7-5 EN characteristics 

Symbol Parameter Conditions Min Typ Max Unit 

VENL EN logic low voltage 2.5V ≤ VIN ≤ 5.5V — — 0.4 V 

VENH EN logic high voltage 2.5V ≤ VIN ≤ 5.5V 1.5 — — V 

7.6 Switching regulator characteristics 

VIN = VEN = 5V, TJ = 25°C, unless otherwise noted. 

Table 7-6 Switching regulator characteristics 

Symbol Parameter Conditions Min Typ Max Unit 

VFB Feedback voltage VIN=2.5 to 5.5V 0.588 0.6 0.612 V 

IFB FB leakage current VFB=VIN — 0.01 1 nA 

RPMOS Main PMOS switch — — 250 — mΩ 

RNMOS Main NMOS switch — — 200 — mΩ 

fSW Switching frequency IOUT = 300mA — 1.5 — MHz 

DMAX Maximum duty cycle — — — 100 % 

TMIN Minimum on time — — 50 — nS 

ILIM PMOS current limit — — 1.8 — A 

RDISCHG VOUT discharge resistance — — 500 — Ω 

TJSD Thermal shutdown temperature 
Juntion temperature rising — 150 — °C 

Juntion temperature falling — 130 — °C 
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7.7 Typical Characteristic 

VIN = 5V, VOUT = 3.3V, L = 2.2uH, TA=+25°C, unless otherwise noted. 

 

1.2V Output Efficiency 

 

1.8V Output Efficiency 

 

2.5V Output Efficiency 

 

3.3V Output Efficiency 

 

Load Regulation 

 

Line Regulation 
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Typical Characteristic(continued) 

VIN = 5V, VOUT = 3.3V, L = 2.2uH, TA=+25°C, unless otherwise noted. 

 

CH1 = VOUT, CH2 = SW, CH4 = IOUT, IOUT = 0.5A 

PWM Operation 

 

CH1 = VOUT, CH2 = SW, CH4 = IOUT, IOUT = 0.1A 

Power Save Mode Operation 

 

CH1 = EN, CH2 = VOUT, CH3 = SW 

EN StartUp with 1A 

 

CH1 = EN, CH2 = VOUT, CH3 = SW 

EN ShutDown with 1A 

 

CH1 = EN, CH2 = VOUT, CH3 = SW 

EN StartUp without Load 

 

CH1 = EN, CH2 = VOUT, CH3 = SW 

EN ShutDown without Load 

 

CH1 = VIN, CH2 = VOUT, CH3 = SW 

VIN StartUp with 1A 

 

CH1 = VIN, CH2 = VOUT, CH3 = SW 

VIN ShutDown with 1A 
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Typical Characteristic(continued) 

VIN = 5V, VOUT = 3.3V, L = 2.2uH, TA=+25°C, unless otherwise noted. 

 

CH1 = VIN, CH2 = VOUT, CH3 = SW 

VIN StartUp without Load 

 

CH1 = VIN, CH2 = VOUT, CH3 = SW 

VIN ShutDown without Load 

 

CH1 = VOUT, CH4 = IL 

Load Transient 

 

CH1 = VOUT, CH4 = IL 

Load Transient with a feed forward 

capacitor 10pF 
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8 Typical application circuit 

Figure 8-1 Typical SC1101x 1.8V output application circuit 

 

Table 8-1 Components parameter recommend 

VOUT C1 C2 R1 R2 L1 

3.3V 10uF MLCC 10uF MLCC 453k 100K 2.2uH 

2.5V 10uF MLCC 10uF MLCC 316k 100K 2.2uH 

1.8V 10uF MLCC 10uF MLCC 200k 100K 1.8uH 

1.5V 10uF MLCC 10uF MLCC 150K 100K 1.5uH 

1.2V 10uF MLCC 10uF MLCC 100K 100K 1.5uH 

1.05V 10uF MLCC 10uF MLCC 75K 100K 1.2uH 
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9 Layout guideline 

Figure 9-1 Typical SC1101x layout guideline 

Efficient PCB layout is critical for stable operation. For the high-frequency switching 

converter, a poor layout design can result in poor line or load regulation and stability 

issues. For best results, follow the guidelines below.  

 

Notes: 

1) Place the input/output capacitor and inductor should be placed as close to IC. 

2) Keep the power traces as short as possible. 

3) The low side of the input and output capacitor must be connected properly to the 

power GND avoid a GND potential shift. 

4) Place the external feedback resistors next to FB. 

5) Keep the switching node SW short and away from the feedback network. 
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C1 C2

L1

R2

R1



  SC1101x Datasheet 

20 
 

10 Package information 

10.1 SOT23-5/6 package outline dimensions 

Figure 10-1 SOT23-5 package outline 
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Table 10-1 SOT23-5 dimensions 

Symbol Min Typ Max 

A — — 1.25 

A1 0.03 0.08 0.15 

A2 1.05 1.10 1.15 

b 0.27 — 0.35 

b1 0.26 0.285 0.31 

c 0.135 — 0.23 

c1 0.127 0.152 0.178 

D 2.82 2.92 3.02 

E 2.60 2.90 3.00 

E1 1.50 1.62 1.70 

e 0.95 BSC 

e1 1.90 BSC 

L 0.35 0.45 0.55 

L1 0.49 0.64 0.79 

θ 0° — 8° 

(Original dimensions are in millimeters) 
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Figure 10-2 SOT23-5 recommend footprint 

 

(Original dimensions are in millimeters) 

 

  

2
.4

5

0.45

0.95

1
.0

5

6 4

1 3



  SC1101x Datasheet 

22 
 

Figure 10-3 SOT23-6 package outline 
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Table 10-2 SOT23-6 dimensions 

Symbol Min Typ Max 

A — — 1.25 

A1 0.03 0.08 0.15 

A2 1.05 1.10 1.15 

b 0.27 — 0.35 

b1 0.26 0.285 0.31 

c 0.135 — 0.23 

c1 0.127 0.152 0.178 

D 2.82 2.92 3.02 

E 2.60 2.90 3.00 

E1 1.50 1.62 1.70 

e 0.95 BSC 

e1 1.90 BSC 

L 0.35 0.45 0.55 

L1 0.49 0.64 0.79 

θ 0° — 8° 
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Figure 10-4 SOT23-6 recommend footprint 

 

(Original dimensions are in millimeters) 
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10.2 Thermal characteristics 

Thermal resistance is used to characterize the thermal performance of the package device, 

which is represented by the Greek letter “Θ”. For semiconductor devices, thermal resistance 

represents the steady-state temperature rise of the chip junction due to the heat dissipated 

on the chip surface. 

ΘJA: Thermal resistance, junction-to-ambient. 

ΘJB: Thermal resistance, junction-to-board. 

ΘJC: Thermal resistance, junction-to-case. 

ΨJB: Thermal characterization parameter, junction-to-board. 

ΨJT: Thermal characterization parameter, junction-to-top center. 

ΘJA = (TJ - TA)/PD 

ΘJB = (TJ – TB)/PD 

ΘJC = (TJ – TC)/PD 

Where, TJ = Junction temperature. 

TA = Ambient temperature 

TB = Board temperature 

TC = Case temperature which is monitoring on package surface 

PD = Total power dissipation 

ΘJA represents the resistance of the heat flows from the heating junction to ambient air. It is 

an indicator of package heat dissipation capability. Lower ΘJA can be considerate as better 

overall thermal performance. ΘJA is generally used to estimate junction temperature. 

ΘJB is used to measure the heat flow resistance between the chip surface and the PCB board.  

ΘJC represents the thermal resistance between the chip surface and the package top case. 

ΘJC is mainly used to estimate the heat dissipation of the system (using heat sink or other 

heat dissipation methods outside the device package). 

Table 10-3. Package thermal characteristics(1) 

Symbol Condition Package Value Unit 

ΘJA Natural convection, 2S2P PCB SOT23-5/6 117.71 °C/W 

ΘJB Cold plate, 2S2P PCB SOT23-5/6 59.55 °C/W 

ΘJC Cold plate, 2S2P PCB SOT23-5/6 34.00 °C/W 

ΨJB Natural convection, 2S2P PCB SOT23-5/6 59.46 °C/W 

ΨJT Natural convection, 2S2P PCB SOT23-5/6 2.27 °C/W 

(1) Thermal characteristics are based on simulation, and meet JEDEC specification. 
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11 Ordering information 

Table 11-1 Part order code for SC1101x devices  

Ordering Code Package Package Type Packing Type MOQ 
Temperature 

Junction Range 

SC1101NSTR-I SOT23-5 Green Tape&Reel 3000 
Industrial  

-40°C to +125°C 

SC1101SSTR-I SOT23-6 Green Tape&Reel 3000 
Industrial  

-40°C to +125°C 
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12 Revision history 

Table 12-1 Revision history 

Revision No. Description Date 

1.0 Initial Release Jun. 21, 2023 

1.1 1. Modify quiescent current typical values. Aug.30, 2023 

 

 

  


