
 
 

SGM6032 
6MHz, 600mA Synchronous Step-Down Regulator 

 

 
 

SG Micro Corp 
www.sg-micro.com 

JUNE 2018 – REV. A. 3 
  

GENERAL DESCRIPTION 
The SGM6032 is a 6MHz, step-down switching 
voltage regulator, with 600mA output current 
capability, that delivers a fixed output from an input 
voltage supply of 2.5V to 5.5V. Using an 
architecture with synchronous rectification, the 
SGM6032 is capable of delivering a peak efficiency 
of 90%, while maintaining efficiency over 80% at 
load currents as low as 1mA. 

The regulator operates at a nominal fixed frequency 
of 6MHz, which reduces the value of the external 
components to as low as 470nH for the output 
inductor and 4.7μF for the output capacitor. 

At moderate and light loads, pulse frequency 
modulation (PFM) is used to operate the device in 
power-save mode with a typical quiescent current of 
22μA. Even with such a low quiescent current, the 
part exhibits excellent transient response during 
large load swings. At higher loads, the system 
automatically switches to fixed-frequency control, 
operating at 6MHz. 

The SGM6032 is available in Green TDFN-2×2-6L and 
WLCSP-1.21×0.81-6B packages. It operates over an 
ambient temperature range of -40℃ to +85℃. 

FEATURES 
● 600mA Output Current Capability 
● 22μA Typical Quiescent Current 
● 6MHz Fixed Frequency Operation 
● Best-in-Class Load Transient Response 
● Best-in-Class Efficiency 
● 2.5V to 5.5V Input Voltage Range 
● Output Voltages: 0.6V, 0.8V, 1.0V, 1.1V, 1.15V, 1.2V,  

1.5V, 1.6V, 1.8V, 2.5V, 2.8V, 3.0V and 3.3V 
● Low Ripple Light-Load PFM Mode 
● Internal Soft-Start 
● Input Under-Voltage Lockout (UVLO) 
● Thermal Shutdown and Overload Protection 
● Output Discharge 
● Available in Green TDFN-2×2-6L and  

WLCSP-1.21×0.81-6B Packages 
● -40℃ to +85℃ Operating Temperature Range 
 
APPLICATIONS 
3G, 4G, WiFi, WiMAX, and WiBro Data Cards 
Tablets 
DSC, DVC 
Netbooks, Ultra-Mobile PCs 
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Figure 1. Typical Application Circuit 
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PACKAGE/ORDERING INFORMATION 

MODEL VOUT 
(V) 

PACKAGE 
DESCRIPTION 

SPECIFIED 
TEMPERATURE 

RANGE 
ORDERING 
NUMBER 

PACKAGE 
MARKING 

PACKING 
OPTION 

SGM6032-0.6 0.6 TDFN-2×2-6L -40℃ to +85℃ SGM6032-0.6YTDI6G/TR GKD 
XXXX Tape and Reel, 3000 

SGM6032-0.8 0.8 TDFN-2×2-6L -40℃ to +85℃ SGM6032-0.8YTDI6G/TR MD2 
XXXX Tape and Reel, 3000 

SGM6032-1.0 1.0 TDFN-2×2-6L -40℃ to +85℃ SGM6032-1.0YTDI6G/TR MD4 
XXXX Tape and Reel, 3000 

SGM6032-1.1 1.1 TDFN-2×2-6L -40℃ to +85℃ SGM6032-1.1YTDI6G/TR GJ1 
XXXX Tape and Reel, 3000 

SGM6032-1.15 1.15 TDFN-2×2-6L -40℃ to +85℃ SGM6032-1.15YTDI6G/TR MD5 
XXXX Tape and Reel, 3000 

SGM6032-1.2 1.2 TDFN-2×2-6L -40℃ to +85℃ SGM6032-1.2YTDI6G/TR GL7 
XXXX Tape and Reel, 3000 

SGM6032-1.5 1.5 TDFN-2×2-6L -40℃ to +85℃ SGM6032-1.5YTDI6G/TR GKF 
XXXX Tape and Reel, 3000 

SGM6032-1.6 1.6 TDFN-2×2-6L -40℃ to +85℃ SGM6032-1.6YTDI6G/TR M30 
XXXX Tape and Reel, 3000 

SGM6032-1.8 1.8 TDFN-2×2-6L -40℃ to +85℃ SGM6032-1.8YTDI6G/TR GJ5 
XXXX Tape and Reel, 3000 

SGM6032-2.5 2.5 TDFN-2×2-6L -40℃ to +85℃ SGM6032-2.5YTDI6G/TR GL2 
XXXX Tape and Reel, 3000 

SGM6032-2.8 2.8 TDFN-2×2-6L -40℃ to +85℃ SGM6032-2.8YTDI6G/TR GJ7 
XXXX Tape and Reel, 3000 

SGM6032-3.0 3.0 TDFN-2×2-6L -40℃ to +85℃ SGM6032-3.0YTDI6G/TR GL4 
XXXX Tape and Reel, 3000 

SGM6032-3.3 3.3 TDFN-2×2-6L -40℃ to +85℃ SGM6032-3.3YTDI6G/TR GL6 
XXXX Tape and Reel, 3000 

SGM6032-0.6 0.6 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-0.6YG/TR KCXX Tape and Reel, 3000 

SGM6032-0.8 0.8 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-0.8YG/TR D3XX Tape and Reel, 3000 

SGM6032-1.0 1.0 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-1.0YG/TR W4XX Tape and Reel, 3000 

SGM6032-1.1 1.1 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-1.1YG/TR IFXX Tape and Reel, 3000 

SGM6032-1.15 1.15 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-1.15YG/TR W5XX Tape and Reel, 3000 

SGM6032-1.2 1.2 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-1.2YG/TR L0XX Tape and Reel, 3000 

SGM6032-1.5 1.5 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-1.5YG/TR KEXX Tape and Reel, 3000 

SGM6032-1.6 1.6 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-1.6YG/TR 31XX Tape and Reel, 3000 

SGM6032-1.8 1.8 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-1.8YG/TR L8XX Tape and Reel, 3000 

SGM6032-2.5 2.5 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-2.5YG/TR L1XX Tape and Reel, 3000 

SGM6032-2.8 2.8 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-2.8YG/TR J6XX Tape and Reel, 3000 

SGM6032-3.0 3.0 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-3.0YG/TR L3XX Tape and Reel, 3000 

SGM6032-3.3 3.3 WLCSP-1.21×0.81-6B -40℃ to +85℃ SGM6032-3.3YG/TR L5XX Tape and Reel, 3000 
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MARKING INFORMATION 
NOTE: XXXX = Date Code. XX = Date Code. 

TDFN-2×2-6L WLCSP-1.21×0.81-6B 

Date Code - Year

Date Code - Week

Serial NumberY Y Y
X X X X

 

Date Code - Year 
Date Code - Month 

Serial Number

YY 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 
Input Voltage ..................................................... -0.3V to 6.5V 
Voltage on SW and EN ......................... -0.3V to VIN + 0.3V (1) 
Package Thermal Resistance 
TDFN-2×2-6L, θJA .................................................... 120℃/W 
WLCSP-1.21×0.81-6B, θJA ...................................... 150℃/W 
Junction Temperature ................................................. +150℃ 
Storage Temperature Range ........................ -65℃ to +150℃ 
Lead Temperature (Soldering, 10s) ............................ +260℃ 
ESD Susceptibility 
HBM ............................................................................. 4000V 
MM ................................................................................. 400V 
CDM ............................................................................ 1000V 
 
NOTE: 1. Lesser of 6.5V or VIN + 0.3V. 
 
RECOMMENDED OPERATING CONDITIONS 
Inductor, L .................................................................... 470nH 
Input Capacitor, CIN ...................................................... 2.2μF 
Output Capacitor, COUT ................................................. 4.7μF 
Supply Voltage Range ........................................ 2.5V to 5.5V 
Operating Temperature Range ....................... -40℃ to +85℃ 

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 by ESD if you don’t 
pay attention to ESD protection. 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 very small parametric changes could cause the 
device not to meet its 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 CONFIGURATIONS 
(TOP VIEW)   (TOP VIEW) 
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TDFN-2×2-6L   WLCSP-1.21×0.81-6B 

 
 

PIN DESCRIPTION 
PIN 

NAME FUNCTION TDFN- 
2×2-6L 

WLCSP- 
1.21×0.81-6B 

1 A2 VIN Input Voltage. Connect to input power source. 

2 B2 EN 
Forcing this Pin above 1.5V Enables the Part. Forcing this pin below 0.3V shuts 
down the device. In shutdown, all functions are disabled, drawing <1μA supply 
current. Do not leave EN floating. 

3 C2 GND Ground. Power and IC ground. All signals are referenced to this pin. 

4 C1 FB Feedback/VOUT. Connect to output voltage. 

5 B1 SW Switching Node. Connect to output inductor. 

6 A1 IC For Internal Connection. 

Exposed 
Pad ‒ GND Connect to GND. 
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ELECTRICAL CHARACTERISTICS 
(Minimum and maximum values are at VIN = VEN = 2.5V to 5.5V, Full = -40℃ to +85℃; typical values are at VIN = VEN = 3.6V, TA = 
+25℃, unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS TEMP MIN TYP MAX UNITS 

POWER SUPPLIES 

Input Voltage Range VIN  Full 2.5  5.5 V 

Quiescent Current IQ No Load, Not Switching Full  22 40 μA 

Shutdown Supply Current ISD EN = GND +25℃  0.45 1 μA 

Under-Voltage Lockout Threshold VUVLO Rising VIN +25℃  2.15 2.42 V 

Under-Voltage Lockout Hysteresis VUVHYST  +25℃  150  mV 

EN LOGIC INPUT 

Enable High-Level Input Voltage VIH  Full 1.5   V 

Enable Low-Level Input Voltage VIL  Full   0.3 V 

SWITCHING 

Switching Frequency fSW VIN = 3.6V +25℃ 5.5 6 6.5 MHz 

OUTPUT 

Output Voltage VOUT 

SGM6032-1.0 Full 0.980 1.000 1.043 

V 

SGM6032-1.1 Full 1.055 1.100 1.124 

SGM6032-1.15 Full 1.121 1.150 1.190 

SGM6032-1.2 Full 1.148 1.200 1.226 

SGM6032-1.5 Full 1.433 1.500 1.532 

SGM6032-1.6 Full 1.543 1.600 1.641 

SGM6032-1.8 Full 1.726 1.800 1.841 

SGM6032-2.5 Full 2.378 2.500 2.527 

SGM6032-2.8 Full 2.680 2.800 2.849 

SGM6032-3.0 Full 2.846 3.000 3.031 

Soft-Start tSS From EN Rising Edge +25℃  200  μs 

OUTPUT DRIVER 

PMOS On-Resistance 
RDS(ON) 

VIN = VGS = 3.6V +25℃  350  mΩ 

NMOS On-Resistance VIN = VGS = 3.6V +25℃  250  mΩ 

PMOS Peak Current Limit ILIM(OL)  +25℃ 1630 1900 2130 mA 

Output Discharge Resistance RDIS EN = GND +25℃  230  Ω 

Thermal Shutdown TTSD   160  ℃ 

Thermal Shutdown Hysteresis THYS   15  ℃ 
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TYPICAL PERFORMANCE CHARACTERISTICS 
TA = +25℃, VIN = VEN = 3.6V, unless otherwise noted. 
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VIN = VEN = 3.6V, IOUT = 10-200-10mA VIN = VEN = 3.6V, IOUT = 200-600-200mA 

VIN = 3.3-3.9-3.3V, VEN = 3.6V, IOUT = 36mA 

VIN = 3.9-3.3V, VEN = 3.6V, IOUT = 36-400mA VIN = 3.3-3.9V, VEN = 3.6V, IOUT = 400-36mA 

VIN = 3.3-3.9-3.3V, VEN = 3.6V, IOUT = 600mA 

VOUT = 1.2V VOUT = 1.2V 

VOUT = 1.2V VOUT = 1.2V 

VOUT = 1.2V VOUT = 1.2V 

AC Coupled AC Coupled 

AC Coupled AC Coupled 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
TA = +25℃, VIN = VEN = 3.6V, unless otherwise noted. 
 

 Over-Current, Load Increasing Past Current Limit    250mΩ Fault, Rapid Fault  
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
TA = +25℃, VIN = VEN = 3.6V, unless otherwise noted. 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
TA = +25℃, VIN = VEN = 3.6V, unless otherwise noted. 
 

     ΔVOUT (%) vs. Load Current      ΔVOUT (%) vs. Load Current 

  
     PFM/PWM Boundary vs. Input Voltage      PFM/PWM Boundary vs. Input Voltage 

  
   Efficiency vs. Load Current   Efficiency vs. Load Current 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
TA = +25℃, VIN = VEN = 3.6V, unless otherwise noted. 
 

   Efficiency vs. Load Current   Efficiency vs. Load Current 

  
   Efficiency vs. Load Current   Efficiency vs. Load Current 

  

     Switching Frequency vs. Load Current  
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