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SGMICRO

SGM61137
4.5V to 17V Input, 3A Output,

Synchronous Buck Converter

GENERAL DESCRIPTION

The SGM61137 is an adaptive constant on-time control
(ACQOT) synchronous Buck converter with a wide input
voltage range of 4.5V to 17V. This device has 3A
output current capability and operates at pseudo-fixed
frequency. It is an easy-to-use device with power
switches and internal compensation circuit, which are
all integrated in a small 6-pin package, and supports

low equivalent series resistance (ESR) output capacitors.

A typical 1ms soft-start ramp is also included to
minimize the inrush current.

Protection features include cycle-by-cycle current limit,
hiccup mode short-circuit protection and thermal
shutdown in case of excessive power dissipation.

The SGM61137A enters in pulse-skip mode to improve
efficiency during light load operation. While the
SGM61137B works in forced PWM mode over all load
condition to achieve low output ripple and good
regulation.

The SGM61137 is available in a Green SOT-563-6
package.

TYPICAL APPLICATION

Vin BOOT

SGM61137

FEATURES

e Wide 4.5V to 17V Input Voltage Range

e 0.6V to 7V Output Voltage Range

e 3A Continuous Output Current

® |ntegrated 56mQ/35mQ Power MOSFETs
e Shutdown Current: 1pA (TYP)

® 1ms Internal Soft-Start Time

e Pseudo-Fixed 1.2MHz Switching Frequency
e Adaptive Constant On-Time Mode Control
® Pulse-Skip Mode (SGM61137A)

® Forced PWM Mode (SGM61137B)

e Adjustable Input Under-Voltage Lockout
e Cycle-by-Cycle Over-Current Limit

® Thermal Shutdown with Auto Recovery

e Available in a Green SOT-563-6 Package

APPLICATIONS

12V Distributed Power Supply Buses
Industrial and Consumer Applications
White Goods

Surveillance

Set-Top Boxes

General Purpose Point of Load
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Figure 1. Typical Application Circuit
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SGM61137

4.5V to 17V Input, 3A Output,
Synchronous Buck Converter

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
MODEL | pegcripTion | TEMPERATURE NUMBER MARKING OPTION
RANGE
SGMB1137A |  SOT-563-6 40°C 0 +125°C | SGMB1137AXKB6G/TR OKXX Tape and Reel, 5000
SGM611378 |  SOT-563-6 40°C to +125°C | SGMB1137BXKB6G/TR 0IXX Tape and Reel, 5000

MARKING INFORMATION
NOTE: XX = Date Code.
YY X X

T— Date Code - Week
Date Code - Year
Serial Number

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 Range

VIN PN -0.3V to 19V
EN Pin. e -0.3Vto 17V
BOOT-SW Voltages..........ccccuveevieeeieiiiiiieeeee, -0.3V to 6V
SW Voltage......coooeiiiiiiiiiiiee e -0.3V to 19V
SW Voltage (20ns Transient).............ccccceeeeee.. -3.5V to 21V
FBVoltage ......cooiiiiiiiiiie e -0.3V to 4.5V
Package Thermal Resistance
SOT-563-6, By ..eeerreeirierrieiiierree et 122.2°C/W
SOT-563-6, BuB....eerreririerriiiiieeree et 27.6°C/W
SOT-563-6, BiC -+vreruveeeiririeeeiiiiie e 65.1°C/W
Junction Temperature..........cccoeceveiiiieeeiiiee e +150°C
Storage Temperature Range..............c.c....... -65°C to +150°C
Lead Temperature (Soldering, 10S8)........ccccvvveeeeerennnns +260°C
ESD Susceptibility " ©
HBM ... 5000V
CDM s +1000V
NOTES:

1. For human body model (HBM), all pins comply with
ANSI/ESDA/JEDEC JS-001 specifications.

2. For charged device model (CDM), all pins comply with
ANSI/ESDA/JEDEC JS-002 specifications.

RECOMMENDED OPERATING CONDITIONS
Input Voltage Range, ViN ....coociviiiiieiiiiiiieeeeee 4.5V to 17V
Operating Junction Temperature Range...... -40°C to +125°C

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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SGM61137

4.5V to 17V Input, 3A Output,
Synchronous Buck Converter

PIN CONFIGURATION

PIN DESCRIPTION

(TOP VIEW)

o
VIN | 1 6|FB

SW | 2 5| EN

GND [ 3] 4] BOOT

SOT-563-6

PIN NAME TYPE FUNCTION

Supply Input. Connect VIN to a power source with 4.5V to 17V voltage range. Decouple VIN

1 VIN P to GND as close as possible with a high frequency, low ESR ceramic capacitor (X5R or higher
grade is recommended).

> SW P Switching Node. Connection point of the internal converter lower and upper power MOSFETS.
Connect this pin to the output inductor and the bootstrap capacitor.

3 GND G Device Ground Reference Pin.

4 BOOT = Bootstrap Pin. Bootstrap supply for high-side driver. Connect a 0.1uF ceramic capacitor
between BOOT and SW pins.
Active-High Enable Input. Pull up to a logic-high voltage (not higher than 17V) to enable the

5 EN | device, pull down to disable it. Input UVLO level can be programmed using a resistor divider
from VIN.

6 FB | Feedback Pin for Setting the Output Voltage. Tap an output feedback resistor divider to this
pin.

NOTE: | = Input, P = Power, G = Ground.
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SGM61137

4.5V to 17V Input, 3A Output,
Synchronous Buck Converter

ELECTRICAL CHARACTERISTICS

(Vin =12V, T, = -40°C to +125°C, typical values are measured at T, = +25°C, unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | min [ TYP | max |uniTs
Supply Current
Operating - Non-Switching Supply Current lo :]/(')“n‘_’:\;,rifgé'ir:g“ =5V, Ve = 1V, 340 550 uA
Shutdown Supply Current lsb Vn current, Vey = OV 1 3.6 MA
Logic Threshold
EN High-Level Input Voltage Venn EN Rising 1.2 1.3 \Y
EN Low-Level Input Voltage Vene EN Falling 0.9 1.05 \Y
EN Pin Resistance to GND Ren Ven =5V 1.2 MQ
Reference Voltage
Reference Voltage VRer T, =+25°C °89 601.5 614 mV
T, =-40°C to +125°C 588 601.5 616
FB Input Current Irs Veg = 1V 0.01 0.1 MA
MOSFET
High-side Switch On-Resistance Roson_Hs 56 mQ
Low-side Switch On-Resistance Roson s 35 mQ
Current Limit
Low-side Current Limit lum Ls Vour = 3.3V, Ly = 1.5uH, T, = +25°C | 2.6 4.3 5.9 | A
Thermal Shutdown
Thermal Shutdown Threshold Tsp 155 °C
Thermal Shutdown Hysteresis Tsp_nvs 30 °C
On-Time Timer Control
Minimum Off-Time | toreun | 150 | ns
Soft-Start
Soft-Start Time | tss ‘ Internal soft-start time | 1.0 | ms
Frequency
Switching Frequency | few | 1.2 | MHz
Output Under-Voltage
Output UVP Threshold Vuve Hiccup detect threshold 63% * Vrer \Y
Hiccup Delay triccur_warr 24 Hs
Hiccup Time before Restart thiccup_Rre 15 ms
uvLO
Vn rising 4.0 4.4
UVLO Threshold Vuwio \
Vi falling 3.2 3.6
UVLO Threshold Hysteresis Vuvio vys | Hysteresis 0.4 \Y
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4.5V to 17V Input, 3A Output,
SGM61137 Synchronous Buck Converter

TYPICAL PERFORMANCE CHARACTERISTICS

Ta =+25°C, Vin = 12V, Vour = 3.3V, L1 = 1.5uH and Cour = 22uF % 2, unless otherwise noted.
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SGM61137

4.5V to 17V Input, 3A Output,
Synchronous Buck Converter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =+25°C, Vin = 12V, Vour = 3.3V, L1 = 1.5uH and Cour = 22uF % 2, unless otherwise noted.
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SGM61137

4.5V to 17V Input, 3A Output,
Synchronous Buck Converter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =+25°C, Vin = 12V, Vour = 3.3V, L1 = 1.5uH and Cour = 22uF % 2, unless otherwise noted.

Line Regulation

Line Regulation

sGmicRO WWW.sg-micro.com
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SGM61137

4.5V to 17V Input, 3A0

utput,

Synchronous Buck Converter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =+25°C, Vin = 12V, Vour = 3.3V, L1 = 1.5uH and Cour = 22uF % 2, unless otherwise noted.

Load Regulation

Load Regulation
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4.5V to 17V Input, 3A Output,
SGM61137 Synchronous Buck Converter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =+25°C, Vin = 12V, Vour = 3.3V, L1 = 1.5uH and Cour = 22uF % 2, unless otherwise noted.
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4.5V to 17V Input, 3A Output,
SGM61137 Synchronous Buck Converter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =+25°C, Vin = 12V, Vour = 3.3V, L1 = 1.5uH and Cour = 22uF % 2, unless otherwise noted.
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4.5V to 17V Input, 3A Output,
SGM61137 Synchronous Buck Converter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =+25°C, Vin = 12V, Vour = 3.3V, L1 = 1.5uH and Cour = 22uF % 2, unless otherwise noted.
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4.5V to 17V Input, 3A Output,
SGM61137 Synchronous Buck Converter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =+25°C, Vin = 12V, Vour = 3.3V, L1 = 1.5uH and Cour = 22uF % 2, unless otherwise noted.

Short-Circuit Entry (SGM61137A)

Short-Circuit Recovery (SGM61137A)
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4.5V to 17V Input, 3A Output,
SGM61137 Synchronous Buck Converter

FUNCTIONAL BLOCK DIAGRAM
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Figure 2. Block Diagram
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4.5V to 17V Input, 3A Output,

SGM61137 Synchronous Buck Converter
DETAILED DESCRIPTION
Overview An external input UVLO adjustment circuit is

The SGM61137 is a 17V/I3A synchronous Buck
converter with over-current, short-circuit protections
and thermal shutdown with auto recovery.

Adaptive Constant On-Time Control

In conventional voltage mode control (VMC) or current
mode control (CMC) converters, a fixed frequency
clock timing signal generates a saw-tooth ramp that is
compared with the compensation network output to
adjust the PWM duty cycle (on-time) as control variable
and regulate the output voltage and/or current
feedback(s) to govern the control variable and keep the
output regulated with fast reaction to load or Vi
variations. The existence of the compensator in VMC or
CMC converter inherently introduces some delay in the
loop response.

Unlike VMC or CMC, the adaptive constant on-time
(ACQOT) control is a hysteretic mode control without
clock signal. Each switching cycle is started with a
relative constant on-time pulse when an internal
comparator senses that the output voltage drops below
the desired output voltage. Output voltage is sensed by
the feedback (FB) pin through an output resistor divider
and is compared to the internal reference voltage (Vger)
with a low-gain error amplifier. The amplifier output is
sent to a comparator and when the feedback voltage
(Veg) falls below amplifier output, the comparator
triggers the on-time control logic that turns on the
high-side switch. ACOT control is able to dynamically
adjust the on-time duration based on the input voltage
and output voltage so that it can achieve relative
constant frequency during steady state operation,
which minimizes the EMI interference at some sensitive
bands of certain frequencies in the system. An internal
ramp is added to reference voltage to simulate output
ripple, so it supports low ESR output capacitors
applications.

Enable

The voltage on the EN pin provides the precision
enable and disable of SGM61137. The device will
enable if the EN pin voltage exceeds the enable
threshold of 1.2V and V|y exceeds its UVLO threshold.
The device will disable if the EN voltage is externally
pulled low or the V|y pin voltage falls below its UVLO
threshold. The EN pin cannot be left floating and can be
connected to V| to enable the device if V| is not higher
than 17V.

recommended in Figure 3. The EN input can be driven
by an external logic signal to facilitate system
sequencing and protection. If Vgy < 1.05V (TYP), the
device will shut down. Only if Vgy > 1.2V (TYP), the
device will start operation.

VIN
Rent SGM61137

EN

RENB

Figure 3. System UVLO by Enable Divider

Bootstrap Voltage (BOOT)

To power the upper switch gate driver, a voltage higher
than V|y is needed. Bootstrap technique is used to
provide this voltage from the switching node by using a
0.1uF bootstrap capacitor between SW and BOOT pins
along with an internal bootstrap diode. The voltage is
internally regulated for driving the high-side switch. An
X5R or X7R ceramic capacitor is recommended for
Cgoot to have stable capacitance against temperature
and voltage variations.

Output Voltage Programming

The output voltage is set by a resistor divider between
Vour and GND that is tapped to the FB pin. It is
recommended to use 1% or higher quality resistors with
low thermal tolerance for an accurate and thermally
stable output voltage.

Use Equation 1 and Figure 1 to calculate the output
voltage. Lower divider resistor values increase loss and
reduce light-load efficiency. Consider larger resistors to
improve efficiency at light-load, and start with 10kQ for
the bottom resistor (Rrg»). Note that if Rggq is too high (>
1MQ), the FB pin leakage current and other noises can
easily affect the accuracy and performance of the
regulator.

Vour = Vee X |: Ree + 1:| (1)
Res2
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SGM61137

4.5V to 17V Input, 3A Output,
Synchronous Buck Converter

DETAILED DESCRIPTION (continued)

Internal Voltage Reference and Soft-Start

The SGM61137 device has an internal 0.6015V
reference (Vger) to program the output at the desired
level. When the converter starts (or is enabled), an
internal ramp voltage begins to rise from near 0V to
slightly above 0.6015V with a ramp time of 1ms. The
lower of Vrer and this ramp is used as reference for the
error amplifier. Therefore, the ramp provides a soft-start
for the output during startup. The soft-start is needed to
avoid high inrush currents caused by rapid increase of
output voltage across output capacitors and the load.

Operation with Pulse-Skip Mode

When SGM61137A operates in discontinuous
conduction mode (DCM) with light load, it goes into the
pulse-skip mode in which internal power dissipation is
significantly reduced. Moreover, the operating
frequency starts to drop depending on the load.

The details are explained in Figure 4 that shows the
timings of the COT control in DCM. Inductor current (I.)
is monitored with a zero-crossing detector and when I
crosses the zero, both high-side and low-side
MOSFETSs are turned off (if Veg > Vrer ga). They will not
turn on again until the Vgg falls below Vger ga and
triggers a new on-time pulse. During this off-time period,
all non-essential circuits are shut down to minimize
losses and the load is supplied by the output capacitor
stored energy. The control circuitry wakes up when the
new on-pulse is triggered.

I Crosses 0 and Vg > VRer Ea
Discontinuous Conduction Mode Starts

Ves < Vrer ea. Wake up from

Discontinuous Conduction Mode
Ves e

VREF_EA

zC

Viso

Estimated On-Time
Viso

Figure 4. Pulse-Skip Mode (DCM)

Light-Load Operation with Continuous
Current Mode

SGM61137B is locked in continuous current mode from
full load to no load. Negative inductor currents are
allowed at light load to keep continuous inductor
current operation. It is a tradeoff that sacrifices
light-load efficiency for keeping switching frequency
relatively fixed, lower output ripple, and better output
regulation. To avoid fatal negative current in the LS
switch, this current is limited at -1.5A (TYP).

Over-Current and Short-Circuit Protection
The SGM61137 supports overload mode. When the
output current continues overload during the system
power-up, the SGM61137 exports the maximized
power and limits the maximum valley current of the
low-side FET switch. At V|y < 5V conditions, the valley
current limit is a little lower, which may cause a
decreased load capability. The device keeps in
cycle-by-cycle limit to obtain the system’s power
request. As the load increases continuously, the output
voltage decreases. If SS is ready and the FB voltage
drops to 63% of Vger, hiccup current-protection mode is
activated. In hiccup mode, the regulator is shut down
and kept off for 15ms typically before the SGM61137
tries to start again. If over-current or a short-circuit fault
condition still exists, the hiccup mode will repeat until
the fault condition is removed. Hiccup mode can help to
reduce power dissipation and prevent overheating and
potential damage to the device.

Thermal Shutdown

If the junction temperature exceeds +155°C (TYP), the
device is forced to stop switching. It will recover
automatically when T, falls below the recovery threshold.
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SGM61137

4.5V to 17V Input, 3A Output,
Synchronous Buck Converter

APPLICATION INFORMATION

Cs
0.1pF
|1
I
4 Ly
Vin=5Vto 17V BOOT 1.5uH Vour = 3.3V/3A
o "{viN 2 Y out 5
1C 1C _[GCs 1C  _16GCs
__10|JF__10|JF __0.1|JF SGM61137 __22|JF __22|JF
Rs 3 R4 1GC
10kQ§ GND T 45.3k0§ T 15pF
5 {EN FBlS

1OI§§§

NOTE: 1. For applications where Vour = 3.3V, V|y should be no less than 5V. If Viy < 5V, the current limit will be slightly
reduced, and output currents exceeding 2.5A are not recommended.

Figure 5. A Reference Design for 3.3V/3A Application

The design method and component selection for the

SGM61137 Buck converter is explained in this section.

Schematic of a basic design is shown in Figure 5.
Only a few external components are needed to
provide a constant output voltage from a wide input
voltage range.

The external components are designed based on the
application requirements and device stability. Some
suitable output filters (L1 and Coyt) along with Cgr and
divider resistor values are provided in Table 1 to
simplify component selection.

Table 1. Recommended Component Values

Vour (V) | Li (uH) [C4+ Cs (uF)| Ry (kQ) | Rz (kQ) | C7 (pF)
1 0.68 44 6.49 10 15
15 1 44 15 10 15
33 15 44 45.3 10 15
5 2.2 44 75 10 15

Design Requirements

A typical application circuit for the SGM61137 as a
Buck converter is shown in Figure 5. It is used for
converting a 5V to 17V supply voltage to a lower
voltage level supply voltage (3.3V) suitable for the
system. The design parameters given in Table 2 are
used for this design example.

Table 2. Design Parameters

Design Parameters Example Values
Input Voltage 152\>/ thTI;\)’
Input Ripple Voltage 240mV, 2% of Vin_1ve
Output Voltage 3.3V
Output Voltage Ripple 66mV, 2% of Vour
Output Current Rating 3A
Transient Response, 1.5A to 3A Load Step | 165mV, 5% of Vour
Operation Frequency 1.2MHz

Input Capacitor Selection

A high-quality ceramic capacitor (X5R or X7R or
better dielectric grade) must be used for input
decoupling of the SGM61137. In some applications,
additional bulk capacitance may also be required for
the VIN input, for example, when the SGM61137 is
more than 5cm away from the input source. The VIN
capacitor ripple current rating must also be greater
than the maximum input current ripple. The input
current ripple can be calculated using Equation 2 and
the maximum value occurs at 50% duty cycle. Using
the design example values, loyt = 3A, yields an RMS
input ripple current of 1.339A.

V, vV, -V
lon_rms =lour % %X(inow) =loyr x4/Dx(1-D) (2)
IN IN
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SGM61137

4.5V to 17V Input, 3A Output,
Synchronous Buck Converter

APPLICATION INFORMATION (continued)

For this design, a ceramic capacitor with at least 25V
voltage rating is required to support the maximum
input voltage. So, two 10uF/25V capacitors are
selected for VIN to cover all DC bias, thermal and
aging de-ratings. The input capacitance determines
the regulator input voltage ripple. This ripple can be
calculated from Equation 3. In this example, the total
effective capacitance of the 2x10uF/25V capacitor is
around 8uF at 12V input, and the input voltage ripple

is 62.3mV.

AV, = lour D x(1-D) (3)

Cn xfsw

It is recommended placing an additional small size
0.1uF ceramic capacitor right beside VIN and GND
pins for high frequency filtering.

Inductor Selection

Equation 4 is conventionally used to calculate the
output inductance of a Buck converter. The ratio of
inductor current ripple (Al.) to the maximum output
current (loyt) is represented as Kiyp factor (Al /loyt).
The inductor ripple current is bypassed and filtered by
the output capacitor and the inductor DC current is
passed to the output. Inductor ripple is selected
based on a few considerations. The peak inductor
current (loyr + Al /2) must have a safe margin from
the saturation current of the inductor in the worst-case
conditions especially if a hard-saturation core type
inductor (such as ferrite) is chosen. The ripple current
also affects the selection of the output capacitor. Coyr
RMS current rating must be higher than the inductor
RMS ripple. Typically, a 40% ripple is selected (Kinp =
0.4).

V,

IN_MAX ~
L=—"

VOUT % VOUT (4)

lour *Kino \/INiMAX x fow

In this example, the calculated inductance will be
1.85uH with Kyp = 0.4, for compact application
scenario a 1.5uH is selected. The ripple, RMS and
peak inductor current calculations are summarized in
Equations 5, 6 and 7 respectively.

= Yo Vo Vour (5)

\/INiMAX xfow

AP?
ILiRMS = Ig)UT +T2L (6)
Al

IL_PEAK = IOUT +7 (7)
Note that during startup, load transients or fault
conditions, the peak inductor current may exceed the
calculated I peak. Therefore, it is always safer to
choose the inductor saturation current higher than the
switch current limit.

Output Capacitor Selection

The output capacitors and inductor filter the AC part
of the PWM switching voltage and provide an
acceptable level of output voltage ripple
superimposed on the desired output DC voltage.
Additionally, the capacitors store energy to assist in
maintaining output voltage regulation during load
transient. The output voltage ripple (AVour) depends
on the output capacitor value at the operating voltage,
temperature (°C) and its parasitic parameters (ESR
and ESL):

VIN_V

U ESL+ a

8xfgw xCoyr

AVg,r = Al xESR + (8)
The voltage rating of the output capacitors should be
selected with enough margins to ensure that
capacitance drop (voltage and temperature de-rating)
is not significant.

The type of output capacitors will determine which
terms of Equation 8 are dominant. For ceramic output
capacitors, the ESR and ESL are virtually zero, so the
output voltage ripple will be dominated by the
capacitive term. For electrolytic output capacitors, the
value of capacitance is relatively high, and compared
with ESR and ESL terms, the third term in Equation 8
can be ignored.

To reduce the voltage ripple, either inductance or the
total capacitance is increased. Higher quality
capacitors, larger inductance or using parallel
capacitors can help reduce the output ripple in a
design using electrolytic output capacitors.
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SGM61137

4.5V to 17V Input, 3A Output,
Synchronous Buck Converter

APPLICATION INFORMATION (continued)

The ESR of some commercial electrolytic capacitors
can be quite high, and it is recommended using
quality capacitors with the ESR or the total
impedance clearly documented in the datasheet. ESR
of an electrolytic capacitor may increase significantly
at cold ambient temperatures with a factor of 10 or so,
which increases the ripple and can deteriorate the
regulator stability.

The transient response of the regulator also depends
on the quantity and type of output capacitors. In
general, reducing the ESR of the output capacitance
will lead to a better transient response. The ESR can
be minimized by simply adding more capacitors in
parallel or by using higher quality capacitors. When a
fast load transient of magnitude Al_ and rate of di/dt
occurs, the output voltage will jump or dip by a
transient magnitude of AVour:

AV = Al ><ESR+%><ESL 9)

Right after the transient, the inductor current remains
almost constant especially for larger inductors and the
transient current is carried by the capacitor. The
output voltage will deviate from its nominal value for a
short time depending on the system bandwidth, the
inductor and the output capacitance. In this example,
according to Table 1, 2 x 22uF/10V X5R ceramic
capacitors with 2mQ of ESR can meet the above
conditions.

Bootstrap Capacitor Selection

Use a 0.1uF high-quality ceramic capacitor (X5R or
X7R) with 10V or higher voltage rating for the
bootstrap capacitor (Cg).

Output Voltage Setting
Use an external resistor divider (R and R») to set the
output voltage using Equation 10:

R1=RQX(M-1J (10)

VREF
where Vger = 0.6015V is the internal reference. For
example, by choosing R, = 10kQ, the R; value for
3.3V output will be calculated as 44.86kQ. A resistor
with 45.3kQ standard value is selected.

Feed-Forward Capacitor Selection

The SGM61137 contains an internal compensation
circuit, an internal ramp is added to reference voltage
to simulate output ripple. For ultra-low output
capacitance ESR (ceramic capacitor) applications, it
is recommended adding a 15pF feed-forward
capacitor (C;) to provide a low-impedance path for
output voltage ripple and ensure minimal phase shift
of the voltage ripple at the feedback node while
maintaining acceptable transient response.
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4.5V to 17V Input, 3A Output,
SGM61137 Synchronous Buck Converter

APPLICATION INFORMATION (continued)

Layout Guide

PCB is an essential element of any switching power supply. The converter operation can be significantly disturbed
due to the existence of the large and fast rising/falling voltages that can couple through stray capacitances to other
signal paths, and also due to the large and fast changing currents that can interact through parasitic magnetic
couplings, unless those interferences are minimized and properly managed in the layout design. Insufficient
conductance in copper traces for the high current paths results in high resistive losses in the power paths and
voltage errors. The following guidelines provided here are necessary to design a good layout:

+ Bypass VIN pin to GND pin with low-ESR ceramic capacitors (X5R or X7R better dielectric) placed as close as
possible to VIN pin.

+ Use short, wide and direct traces for high-current connections (VIN, SW and GND).
¢+ Keep the BOOT-SW voltage path as short as possible.
+ Place the feedback resistors as close as possible to the FB pin that is sensitive to noise.

¢+ Minimize the area and path length of the loop formed by VIN pin, bypass capacitors connections and SW pin.

GND 517@ GND

41 R R3
Ii“ih' I:':lu1:

/= T g
5 8 n S Iillil
| i
VIN L VOUT

Figure 6. PCB Top Layer Figure 7. PCB Bottom Layer
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

SOT-563-6
D
o e
[ ][]
E1 E 1 4}— —
o |
R NN
L
‘ 0.30
0.50
/ \ \ —jLos0]j~-
R
A1 ! ! !
o
’W\" | ——f—— | 1.35
—oas |
! FEH
\A‘/e c
RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 0.525 0.600 0.021 0.024
A1 0.000 0.050 0.000 0.002
0.170 0.270 0.007 0.011
c 0.090 0.180 0.004 0.007
D 1.500 1.700 0.059 0.067
E 1.100 1.300 0.043 0.051
E1 1.500 1.700 0.059 0.067
e 0.450 0.550 0.018 0.022
L 0.100 0.300 0.004 0.012
L1 0.200 0.400 0.008 0.016
0 9° REF 9° REF
NOTES:

1. Body dimensions do not include mode flash or protrusion.
2. This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

o

TAPE DIMENSIONS

D e
o %
¥ a1l @2 a1l Q2 (YY) ‘ |
N B0 -
Q3 Q4 Q3 Q4 Q3 Q4 \
—
Reel Diameter \
il P1 ——A0— »—KOL
Reel Width (W1) -
m=mup DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Package Tvoe Reel Reem"dth A0 | BO | KO | PO | P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
SOT-563-6 7" 9.5 1.78 1.78 0.69 4.0 4.0 2.0 8.0 Q3
€ Y 56 Micro Corp TX10000.000
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PACKAGE INFORMATION

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 L(enr:r?]t)h ‘?TITI\(::\’)] '}Ir?:?nr;t Pizza/Carton
7" (Option) 368 227 224 8
[=]
[=]
7" 442 410 224 18 g
€ Y 56 Micro Corp TX20000.000
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