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GENERAL DESCRIPTION 
The SGM61410 is a high frequency, synchronous 
step-down converter with integrated switches. It can 
deliver up to 600mA to the output over a wide input 
voltage range of 5V to 42V. It is specified for various 
industrial or automotive applications with high input 
voltage requirements. It is also suitable for power 
conditioning from unregulated sources. Moreover, the 
low 14µA quiescent current and ultra-low shutdown 
current of only 0.6µA make it a suitable choice for 
battery-powered applications. 

SGM61410 features high efficiency over a wide load 
range achieved by scaling down the switching 
frequency at light loads to reduce switching and gate 
driving losses. Other features include internal 
compensation, internal monotonic soft-start even with 
pre-biased output and fast loop response thanks to the 
peak-current mode controller. Switching at 1.2MHz, the 
SGM61410 can prevent EMI noise problems, such as 
the ones found in AM radio, ADSL and PLC applications. 

Protection features include current limiting and short- 
circuit protection, thermal shutdown with auto recovery 
and output over-voltage protection. Frequency fold-back 
helps prevent inductor current runaway during startup.  

SGM61410 is available in a Green SOT-23-6 package. 
It operates over a wide ambient temperature range of 
-40℃ to +125℃. 

FEATURES 
● Wide 5V to 42V Operating Input Voltage Range 
● 0.8V Internal Reference 
● Low Quiescent Current: 14μA (TYP) 
● Shutdown Current: 0.6μA (TYP) 
● Current Output up to 600mA 
● 1.2MHz Switching Frequency 
● Internal Compensation and Soft-Start 
● Simple Design and Minimal External Components 
● Up to 95% Efficiency at 12V/400mA 
● 0.8V to 20V Adjustable Output Voltage 
● Current Limit and Short-Circuit Protection 
● Output Over-Voltage Protection and Thermal 

Shutdown 
● Power-Save Mode and PWM Mode Operation 
● Monotonic Startup with Pre-biased Output 
● 90% Maximum Duty Cycle 
● Available in a Green SOT-23-6 Package 
● -40℃ to +125℃ Operating Temperature Range 
 
APPLICATIONS 
High Voltage Power Conversions 
Automotive Systems 
Industrial Power Systems 
Distributed Power Systems 
Battery Powered Systems 
Power Meters 
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PACKAGE/ORDERING INFORMATION 

MODEL PACKAGE 
DESCRIPTION 

SPECIFIED 
TEMPERATURE 

RANGE 
ORDERING 
NUMBER 

PACKAGE 
MARKING 

PACKING 
OPTION 

SGM61410 SOT-23-6 -40℃ to +125℃ SGM61410XN6G/TR MPEXX Tape and Reel, 3000 

 
MARKING INFORMATION 
NOTE: XX = Date Code. 

Date Code - Year 
Date Code - Week 

Serial Number

YYY X X

 

 

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If 
you have additional comments or questions, please contact your SGMICRO representative directly. 
 
ABSOLUTE MAXIMUM RATINGS 
VIN to GND ........................................................ -0.3V to 45V 
EN to GND ................................................ -0.3V to VIN + 0.3V 
FB to GND ........................................................ -0.3V to 5.5V 
SW to GND ............................................... -0.3V to VIN + 0.3V 
BOOT to SW ..................................................... -0.3V to 5.5V 
Package Thermal Resistance 
SOT-23-6, θJA .......................................................... 170℃/W 
Junction Temperature ................................................. +150℃ 
Storage Temperature Range ....................... -65℃ to +150℃ 
Lead Temperature (Soldering, 10s) ............................ +260℃ 
ESD Susceptibility 
HBM ............................................................................. 2000V 
CDM ............................................................................ 1000V 
 
RECOMMENDED OPERATING CONDITIONS 
Supply Input Voltage Range ................................... 5V to 42V 
Operating Junction Temperature Range ...... -40℃ to +125℃ 
Operating Ambient Temperature Range ...... -40℃ to +125℃ 
 

OVERSTRESS CAUTION 
Stresses beyond those listed in Absolute Maximum Ratings 
may cause permanent damage to the device. Exposure to 
absolute maximum rating conditions for extended periods 
may affect reliability. Functional operation of the device at any 
conditions beyond those indicated in the Recommended 
Operating Conditions section is not implied. 
 
ESD SENSITIVITY CAUTION 
This integrated circuit can be damaged if ESD protections are 
not considered carefully. SGMICRO recommends that all 
integrated circuits be handled with appropriate precautions. 
Failure to observe proper handling and installation procedures 
can cause damage. ESD damage can range from subtle 
performance degradation to complete device failure. Precision 
integrated circuits may be more susceptible to damage 
because even small parametric changes could cause the 
device not to meet the published specifications. 
 
DISCLAIMER 
SG Micro Corp reserves the right to make any change in 
circuit design, or specifications without prior notice. 
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PIN CONFIGURATION 
  (TOP VIEW) 
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PIN DESCRIPTION 

PIN NAME FUNCTION 

1 BOOT 
Bootstrap pin is used to provide a drive voltage, higher than the input voltage, to the topside 
power switch. Place a 0.47µF boost capacitor (CBOOT) as close as possible to the IC between 
this pin and SW pin. Do not place a resistor in series with this pin. 

2 GND Ground pin is the reference for input and the regulated output voltages. Special layout 
considerations are required. 

3 FB 
Feedback pin for programming the output voltage. The SGM61410 regulates the FB pin to 0.8V. 
Connect the feedback resistor divider tap to this pin. If the FB voltage exceeds 110% of 0.8V, 
over-voltage protection (OVP) will stop all PWM switching. 

4 EN 

Enable pin should not be left open and it should not be driven above VIN + 0.3V. Device will 
operate when the EN pin is high and shut down when the EN pin is low. EN can be tied to VIN 
pin via a resistor if the shutdown feature is not required or to a logic input for controlling 
shutdown. 

5 VIN 

VIN pin is connected to the input supply voltage and powers the internal control circuitry. This 
voltage is monitored by a UVLO lockout comparator. VIN is also connected to the drain of the 
converter top switch. Due to power switching, this pin has high di/dt transition edges and must 
be decoupled to the GND by input capacitors as close as possible to the GND pin to minimize 
the parasitic inductances. 

6 SW 
Switching node pin is the output of the internal power converter and should be connect to the 
output inductor. Bootstrap capacitor also connects to this pin. This node should be kept small on 
the PCB to minimize capacitive coupling, noise coupling and radiation. 
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ELECTRICAL CHARACTERISTICS 
(VIN = 18V, TJ = -40℃ to +125℃, typical values are at TJ = +25℃, unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Supply Input Voltage VIN  5  42 V 

Under-Voltage Lockout Threshold VUVLO  4.45 4.7 4.95 V 
Under-Voltage Lockout Threshold 
Hysteresis VUVLO_HYS   370  mV 

VIN Quiescent Current 
Shutdown 

IQ 
VEN = 0V  0.6 1.2 

µA 
Sleep Mode VEN = 2V, Not Switching, VIN ≤ 36V  14 20 

Feedback Reference Voltage VFB VIN = 6V 0.777 0.800 0.823 V 

Feedback Pin Input Current IFB VFB = 1V  0.1 1 µA 

Minimum High-side Switch On-Time tON_MIN ILOAD = 600mA  100  ns 

Minimum High-side Switch Off-Time tOFF_MIN   100  ns 

Switching Frequency fSW  0.85 1.2 1.5 MHz 

Switch Leakage Current 
ISW_H VSW = 42V  0.1 1 µA 

ISW_L VSW = 0V  0.1 1 µA 

Top Power NMOS Current Limit ILIM TJ = +25℃ 0.9 1.2 1.5 A 

Top Power NMOS On-Resistance 
RDSON 

ILOAD = 0.1A  700  mΩ 

Bottom Power NMOS On-Resistance ILOAD = 0.1A  300  mΩ 

EN Input High Voltage VIH  1.2   V 

EN Input Low Voltage VIL    0.5 V 

EN Threshold, Hysteresis VEN_HYS   120  mV 

Enable Leakage Current IEN VEN = 5V  0.1 1 μA 

Output Over-Voltage Threshold VOUT_OV 
OVP Rising 0.84 0.89 0.95 

V 
OVP Falling 0.80 0.85 0.90 

Thermal Shutdown TSHDN   150  ℃ 

Thermal Shutdown Hysteresis THYS   20  ℃ 
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TYPICAL PERFORMANCE CHARACTERISTICS 
TA = +25℃, VIN = 18V, L = 22μH and COUT = 10μF, unless otherwise noted. 
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VIN = 12V, VOUT = 5V, IOUT = 100mA VIN = 12V, VOUT = 5V, IOUT = 600mA 

VIN = 18V, VOUT = 12V, IOUT = 100mA VIN = 18V, VOUT = 12V, IOUT = 600mA 

VIN = 18V, VOUT = 12V, IOUT = 600mA VIN = 18V, VOUT = 12V, IOUT = 600mA 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
TA = +25℃, VIN = 18V, L = 22μH and COUT = 10μF, unless otherwise noted. 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
TA = +25℃, VIN = 18V, L = 22μH and COUT = 10μF, unless otherwise noted. 
 

    Efficiency vs. Load Current     Efficiency vs. Load Current 

  
    Efficiency vs. Load Current       Load Regulation 

  
      Line Regulation       Shutdown Current and Quiescent Current 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
TA = +25℃, VIN = 18V, L = 22μH and COUT = 10μF, unless otherwise noted. 
 

      Dropout Curve       Switching Frequency vs. Temperature 

  
      Switch Leakage vs. Temperature       Quiescent Current vs. Temperature 

  
      Shutdown Current vs. Temperature       EN Voltage vs. Temperature 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
TA = +25℃, VIN = 18V, L = 22μH and COUT = 10μF, unless otherwise noted. 
 

      Reference Voltage vs. Temperature       Output Over-Voltage Protection vs. Temperature 

  
      RDSON vs. Temperature       Under-Voltage Lockout vs. Temperature 

  
      Temperature Derating  
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 1. Functional Block Diagram 
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APPLICATION INFORMATION (continued) 
PCB Layout 

 

 
 

Figure 2. Suggested PCB 
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PACKAGE OUTLINE DIMENSIONS 
SOT-23-6 
 

 
 
 
 
 
 

Symbol 
Dimensions 

In Millimeters 
Dimensions 

In Inches 
MIN MAX MIN MAX 

A 1.050 1.250 0.041 0.049 
A1 0.000 0.100 0.000 0.004 
A2 1.050 1.150 0.041 0.045 
b 0.300 0.500 0.012 0.020 
c 0.100 0.200 0.004 0.008 
D 2.820 3.020 0.111 0.119 
E 1.500 1.700 0.059 0.067 

E1 2.650 2.950 0.104 0.116 
e 0.950 BSC 0.037 BSC 

e1 1.900 BSC 0.075 BSC 
L 0.300 0.600 0.012 0.024 
θ 0° 8° 0° 8° 
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TAPE AND REEL INFORMATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: The picture is only for reference. Please make the object as the standard. 

 
KEY PARAMETER LIST OF TAPE AND REEL 

Package Type Reel 
Diameter 

Reel Width 
W1 

(mm) 
A0 

(mm) 
B0 

(mm) 
K0 

(mm) 
P0 

(mm) 
P1 

(mm) 
P2 

(mm) 
W 

(mm) 
Pin1  

Quadrant 

DD0001   SOT-23-6 7″ 9.5 3.17 3.23 1.37 4.0 4.0 2.0 8.0 Q3 

 
 
  

Reel Width (W1)

Reel Diameter

REEL DIMENSIONS 

TAPE DIMENSIONS 

DIRECTION OF FEED 

P2 P0

W

P1 A0 K0

B0
Q1 Q2

Q4Q3 Q3 Q4

Q2Q1

Q3 Q4

Q2Q1
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CARTON BOX DIMENSIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: The picture is only for reference. Please make the object as the standard. 

 
 
KEY PARAMETER LIST OF CARTON BOX 

Reel Type Length 
(mm) 

Width 
(mm) 

Height 
(mm) Pizza/Carton 

DD0002 

7″ (Option) 368 227 224 8 

7″ 442 410 224 18 
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