SGM61282

@ 8A, 23V, 500kHz Synchronous

SGMICRO

Buck Converter with 3.3V LDO

GENERAL DESCRIPTION

The SGM61282 is a constant on-time (COT) mode
synchronous Buck converter that integrates low Roson
power MOSFETs. The main control loop of SGM61282
uses COT mode control, which can provide very fast
transient response. With internal low Rpson switches,
the SGM61282 is capable of delivering 8A output
current over a wide input voltage range. The output
voltage of SGM61282-3.3 is fixed to 3.3V.

The SGM61282 is available in a Green space-saving
UTQFN-3x3-23L package.

APPLICATIONS

Industrial and Commercial Low Power Systems
Laptop, Notebook Computers

LCD Monitors and TVs

Green Electronics/Appliances

DSP, FPGA and ASIC Power Supplies

FEATURES

8A Output Current with Input Voltage Range:
+ SGM61282-3.3: Viy = 4.5V to 23V
® Fixed Output Voltage:
¢+ SGM61282-3.3: 3.3V
® Constant On-Time Control
e Fully Support All MLCC Output Capacitors
® |ntegrated Power MOSFET Switches:
26mQ (Upper) and 12mQ (Lower)
¢ Fixed 500kHz Switching Frequency for CCM
e LDO Output Voltage 3.3V with 100mA Current
Supply
e Output Soft-Start Function
® Built-in Output Discharge Function

® Cycle-by-Cycle Over-Current Protection

® Input Under-Voltage Lockout

® Thermal Shutdown Protection

e Output Over/Under-Voltage Protection

® Available in a Green UTQFN-3x3-23L Package
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Figure 1. Typical Application Circuit for SGM61282-3.3
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8A, 23V, 500kHz Synchronous

SGM61282 Buck Converter with 3.3V LDO
PACKAGE/ORDERING INFORMATION
SPECIFIED
PACKAGE ORDERING PACKAGE PACKING
wletlE L DESCRIPTION | TEMPERATURE NUMBER MARKING OPTION
RANGE
0H5
SGM61282-3.3 | UTQFN-3x3-23L | -40°C to +125°C | SGM61282-3.3XUUI23G/TR | XUUI23 | Tape and Reel, 5000
XXXXX

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code.
XX XXX

Vendor Code

Trace Code
Date Code - Year

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

Supply Voltage, VIN.......cooviiiiiiiiiiieeecieeeee -0.3V to 28V
Enable Pin Voltage, VENMODE......ccevvvvveveieieienennns -0.3V to 28V
FB Pin Voltage, VEB «.coooovveeeeiee -0.3Vto 6V
VOUT Pin Voltage, Vour
SGMB1282-3.3 ..o -0.3Vto 4.5V
Switch Voltage, SV ......cccoooiiiiiiiiii, -0.3V to (Vin + 0.3V)
S AONS e -5V to 28V
BOOT Voltage, VBs......cccecvvercnenne (Vsw - 0.3V) to (Vsw + 6Y)
Other I/O Pin Voltages........ccccveeeviicivieeeee e -0.3V to 6V
Package Thermal Resistance (!
UTQFN-3%3-23L, BUA .veeiveeriiieiiee e 43.1°C/W
UTQFN-3%3-23L, BB .veevveerireeiiee e 4.8°C/W
UTQFN-3%3-23L, BUC(TOP)..cevveeeereeririenieeerireenineeene 20.4°C/W
UTQFN-3%3-23L, BuC(BOT)-+eevreerreeririenreeririenreenene 3.7°C/W
Junction Temperature..........cccccccoevcvvieieee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S) .........cccuvieeieeennnns +260°C
ESD Susceptibility ) @)
HBM . +4000V
CDM e +1000V
NOTES:

1. Reference to JEDEC JESD-51 standard.

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

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

RECOMMENDED OPERATING CONDITIONS
Supply Input Voltage, Vin
SGMB1282-3.3.....coiiiieee e 45Vto 7.5V ™M
SGMB1282-3.3 ... 7.5V to 23V
Operating Junction Temperature Range ..... -40°C to +125°C

NOTE:

1. It is not suggested to be used in this condition. When it
works in large duty, abrupt load variations can destabilize its
operating characteristics. It may cause UVLO or retry after
OcC.

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 sectionis 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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SGM61282

8A, 23V, 500kHz Synchronous
Buck Converter with 3.3V LDO

PIN CONFIGURATION

SGM61282-3.3 (TOP VIEW)
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PIN DESCRIPTION
PIN NAME |TYPE FUNCTION
Bootstrap Pin. Supply upper gate driver. A high quality and low ESR ceramic capacitor 0.1uF
1 BOOT | ceramic capacitor between BOOT pin and SW pin. Ensure the 0.1uF ceramic capacitor is
placed near the IC.
2 3 swW o Internal Switches Output. Connect these two pins to the output inductor and away from
’ sensitive traces and signals.
4é 5§ 61'07' Power Ground. Ground returns from the low-side power MOSFET and its driver. Solder directly to
1112 13 PGND G |alarge PCB PGND plane and connect thermal vias under the PGND pins to minimize parasitic
VN and thermal resistance.
Power Supply Input Pin. VIN pins are used to supply the internal bias voltage, VCC and LDO.
Use wide PCB traces and multiple vias for connections. Apply at least two layers for the input
15, 16 VIN P |trace.
Ceramic capacitors (C = 10uF/0805 x 2ea + 0.1uF/0603 x 1ea) must be connected as close as
possible to the VIN pin to the PGND pin.
Enable Control. Pull this pin high to turn on the Buck converter. Logic low (Venmope < 0.3V)
17 EN/MODE | shuts down the converter. Do not leave this pin floating.
EN/MODE pin voltage between 0.88V to 1.5V set in audible noise cancellation or EN/MODE
pin voltage between 2.3V to VIN set in PSM.
Power Good Indicator. Open-drain output when the output voltage is higher than 89%. An external
18 PG O | pull-up resistor to VCC or other external rail is required, and the recommended pull-up resistor is from
10kQ to 100kQ.
19 AGND G Analog Ground. Analog ground of the Buck converter. AGND must be connected to the PGND
plane through a single point.
20 VCe o 5.5V Linear Regulator Output for Internal Control Circuit. A capacitor 1uF (TYP) should be
connected to AGND. Do not connect externally to the load.
External Voltage Input for VCC. If VCC_EXT pin is connected to the external bias voltage
21 VCC EXT | 5.25V, the internal LDO for VCC can be replaced by VCC_EXT and the power consumption is
— further reduced. An RC filter (R = 2.2Q/0603 and C = 4.7uF/0603) between bias voltage 5V and
VCC_EXT pin is necessary.
29 VOUT 0 Output Voltage Sense Pin. Directly connect this pin to the DC/DC output voltage point. The pin
also provides the bypass input for LDO3 output.
3.3V LDO Output. Decouple using at least a 4.7uF ceramic capacitor to PGND. This pin is also
23 LDO3 0 capable sourcing 100mA current for external load. When the VIN voltage exceeds the UVLO
rising threshold, the internal 3.3V LDO is enabled. Additionally, after the soft-start cycle is
completed, LDO3 switches to the VOUT pin.

NOTE: | = input, O = output, P = power, G = ground.
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8A, 23V, 500kHz Synchronous
SGM61282 Buck Converter with 3.3V LDO

ELECTRICAL CHARACTERISTICS

(ViNn = 12V. The typical values are referenced to Ta = Ty = +25°C. Both minimum and maximum values are referenced to Ta=Ty =

-40°C to +125°C, unless otherwise specified.)

PARAMETER | symBoL | CONDITIONS | min | TP | mAX [ uNITs
Input Supply
VIN Input Voltage Range Vin 4.5 23 \Y
VIN Input Shutdown Current Isp vin Venmone = 0V 72 MA
VIN Input Quiescent Current lo vin Venmone = 5V, switch-off 105 145 185 uA
Under-Voltage Lockout
Input UVLO Threshold Vuwvio SGM61282-3.3V, rising Vin 3.8 4.3 4.6 \
UVLO Hysteresis Vhys 0.25 \Y
Logic Input Threshold
EN Input Low Threshold VEN LTH Shutdown 0.3 0.55 0.8 \Y
EN Input High Threshold VEN_HTH Enable 0.4 0.64 0.88 \
Audible Noise Cancellation VEN_H1 Audible noise cancellation 1.5 \
PSM VEN_H2 Power saving mode 2.3 \
EN Input Current len Venmone = 0.1V 0 4 MA
Output Voltage
Output Voltage Vour Ta=T,=4+25°C 3.201 3.3 3.399 \%
Discharge Pull Low Resistance Rois Venmooe = 0V, Ta =T, = +25°C 30 50 100 Q
Soft-Start
Soft-Start Time tss From Ven wh to PG release to High 1.4 2.5 3.6 ms
Output Rising Time tr 10% % Vour to 90% % Vour 0.9 ms
Power Switch
Upper Switch-On Resistance Roson_Hs 26 mQ
Lower Switch-On Resistance Roson_Ls 12 mQ
Current Limit
Lower FET Valley Current Limit | I s | Ta=T, = +25°C \ 8 | 12 | 16 \ A
Switching Frequency
Switching Frequency | fw | cCMmode | 350 [ s00 | 650 | kHz
Timer Control
Minimum On-Time ton_min Vin = Vin_vax 88 ns
Minimum Off-Time torr_ MmN 145 ns
Audible Noise Cancellation
Operation Period | 29 | ‘ us
Output Over-Voltage Protection (OVP)
Output Over-Voltage Threshold Ovp_tH Vea/Vee/Vour rising 114 120 126 %
Output Over-Voltage Deglitch Time () tove pEG 10 us
Output Under-Voltage Protection (UVP)
Sutput Linder-Voltage Faling Uwe | VealVerNVour falling 60 65 70 )
_(r)#rtg:rt]éfgder-Voltage Rising Uve s Ves/Ver/NVour rising 70 o
Output Under-Voltage Deglitch Time ™ tuve pec FB forced below UVP_FTH threshold 10 us
UVP Blanking Time tuve BLank | From Ven wmh 1.4 2.5 3.6 ms
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SGM61282

8A, 23V, 500kHz Synchronous
Buck Converter with 3.3V LDO

ELECTRICAL CHARACTERISTICS (continued)

(ViNn = 12V. The typical values are referenced to Ta = Ty = +25°C. Both minimum and maximum values are referenced to Ta=Ty =

-40°C to +125°C, unless otherwise specified.)

PARAMETER | symBoL | CONDITIONS | min | TP | mAX [ uNITs
Power Good Output
PG Threshold PGt ot | Ves/Vee/Vour rising 84 89 94 %
PG Hysteresis PGrH_HtoL 12 %
PG Deglitch Time trc pEG PG active after UVP blanking time 20 us
LDO Regulator and Bypass Switch
LDO Output Voltage V\ibos Venmope = OV, Ta =T, = +25°C 3.15 3.3 3.45 Vv
LDO Dropout Voltage Vproroutr | loo = 20mA, Venmone = 0V 200 mV
LDO Output Current Limit LDO im 120 200 300 mA
LDO Bypass MOS Switch Rox Ron_Lposp 0.9 Q
LDO Bypass MOS Turn-on Threshold VTH Looep 2.9 \
LDO Bypass Switch-over Hysteresis 0.3 0.4 0.5 \Y
VCC Regulator and Bypass Switch
VCC Regulator Voltage Vee Internal regulator 5.5 V
VCC Bypass MOS Switch Ron Ron veesr 4 Q
VCC Bypass MOS Turn-on Threshold Virveese | Ta=Ty=+25°C 4.55 4.9 5.25 \Y
VCC Bypass Switch-Over Hysteresis Ta=Ty;=+25°C 0.1 0.2 0.3 \Y
Thermal Protection
OTP Shutdown Threshold Tsp 150 °C
OTP Hysteresis Thys 20 °C

NOTE: 1. Guaranteed by design.
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SGM61282

8A, 23V, 500kHz Synchronous
Buck Converter with 3.3V LDO

TYPICAL PERFORMANCE CHARACTERISTICS

L = 1.5puH, Vour = 3.3V, Venmope = 5V, PSM, unless otherwise noted.
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8A, 23V, 500kHz Synchronous
SGM61282 Buck Converter with 3.3V LDO

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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SGM61282

8A, 23V, 500kHz Synchronous
Buck Converter with 3.3V LDO

FUNCTIONAL BLOCK DIAGRAM
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Figure 2. Block Diagram for SGM61282-3.3
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SGM61282

8A, 23V, 500kHz Synchronous
Buck Converter with 3.3V LDO

DETAILED DESCRIPTION

The SGM61282 is a wide input voltage synchronous
Buck converter with constant on-time (COT) control
and integrated low Rposon power MOSFETs. The COT
control loop allows stable operation and fast transient
response even with low ESR output ceramic capacitors
and no complicated external compensation. It can
deliver 8A output current due to its integrated
synchronous Buck converter with low Rpson switches.
The input range for SGM61282-3.3 is from 4.5V to 23V.

The proprietary technology used in the COT control for
this device, provides excellent load and line regulation
and very fast transient response along with high
flexibility.

Transient response is almost instantaneous because
the COT is not clock-based unlike other methods using
clocked PWM where the loop reacts to the events in the
next clock cycles. Therefore, the inductor current reacts
to deviations immediately to keep the output in
regulation.

This device can employ both low ESR (like POSCAP or
SP-CAP) and ultra-low ESR ceramic capacitors for
output capacitance.

A linear regulator with 100mA output capacity is
provided in the device. If Vour exceeds 3.1V
(SGM61282-3.3), the regulator source  will
automatically switch from the input to the output
through OUT pin to minimize the losses.

Under-Voltage Lockout Protection

The input voltage (ViN) is continuously monitored and if
it falls below the under-voltage lockout falling threshold,
the device shuts down. The UVLO is necessary to
avoid device malfunction due to low supply voltage
such as insufficient gate voltage for turning the power
switches to fully on-state. The UVLO is non-latching
and if Vin exceeds the under-voltage lockout rising
threshold (if EN/MODE is logic high), device will exit
shutdown and resume switching.

Enable/Disable and Mode Selection

The EN/MODE pin can be used to enable or shutdown
the device and select the mode. If EN/MODE pin is a
logic low voltage (below 0.55V), device will shut down.
If EN/MODE pin is a logic high (above 0.64V) and Vin >
VuvLo, the device will be enabled.

This pin is also used to select the audible noise
cancellation or power saving mode (PSM). If the
EN/MODE pin voltage is in the 0.88V to 1.5V range, the
device is allowed to enter audible noise cancellation. In
audible noise cancellation, the minimum switching
frequency is kept at 34kHz. So audible noise
cancellation could prevent the audio noise. If the
EN/MODE pin voltage is higher than 2.3V, the device
goes into PSM to get higher efficiency.

The LDO output and VCC are in on-state as long as
ViN > Vuvio. See Table 1 for the SGM61282 power
logic.

Table 1. SGM61282 Power Logic

PN. EN/MODE vCcC ouT LDO3

SGM61282-3.3 ! ! ! !

0 1 0 1

NOTE: 1: Input High Threshold, 0: Input Low Threshold.

External Bootstrap Capacitor and Resistor
(Csoot and Reoor)

The high-side (HS) switch gate driver needs a voltage
higher than VIN to turn on the gate of the high-side
NMOSFET switch (for example, 5V + VIN or higher).
The external bootstrap capacitor (Csoor) is used to
provide this higher voltage for supplying the HS gate
driver. Cgoor is charged through the internal bootstrap
diode from VCC when the low-side (LS) switch turns on
and SW node is at around 0V. When the LS switch
turns off and HS switch turns on, the SW voltage will
rise to the VIN rail voltage and the Cgoot voltage will
supply the HS driver.

Refer to Figure 3 for Csoor and Reoor combinations.
Use a 0.1uF ceramic capacitor (Csoot) with lower ESR
and a series 0Q resistor (Reoor) is suggested to be less
than 10Q) between the BST and the SW pins for
bootstrapping.

The Reoot helps to control the turn-on time of the HS
switch and is good to compromise the switching loss
and the EMI radiation. The gate driver is designed for
fast turn-on and minimal switching loss (that is, for good
efficiency). But the additional resistance of the Reoot
can slow down the turn-on (Vsw rising) to reduce the
EMI at the expense of small increase in the switching
loss due to the longer turn-on time of the HS switch.
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SGM61282

8A, 23V, 500kHz Synchronous
Buck Converter with 3.3V LDO

DETAILED DESCRIPTION (continued)

Soft-Start Time

An internal 0.9ms (TYP) soft-start ramp circuit is
implemented to gradually increase the PWM reference
voltage for output regulation, in order to limit the startup
inrush current from the source and to prevent unwanted
over-current protection trips during power-up. This
timer starts when EN/MODE goes high (if Vin > Vuvio)
or when VIN exceeds the under-voltage lockout rising
threshold if EN/MODE is already high.

LDO3 Linear Regulator

The LDO3 (SGM61282-3.3) can deliver 100mA to
external loads. The LDO should be decoupled with at
least 10uF ceramic capacitor. When VOUT exceeds
above 3.1V, the source of the LDO will automatically
switch from VIN to OUT by an internal MOSFET to
minimize LDO losses.

VCC Linear Regulator

VCC regulator is powered from VIN to power the
internal circuitry and the gate drivers. It should be
decoupled with a 1uF ceramic capacitor close to the
device.

Power Good Output (PG)

The PG pin is an open-drain output with a pull-up
resistor which will go to logic high if the output voltage
is near its expected value. It is recommended to
connect a 100kQ pull-up resistor to a high rail which is
not larger than 5V. VPG will be pulled low, if VOUT
drops below 79% (TYP) of its nominal value and will go
high if it exceeds 90% of the nominal regulation value.
PG is held low during soft-start state. To avoid false
signaling, PG responds with a 20ps delay and changes
state if at the end of this delay, the new state is still
valid.

Output Over-Voltage Protection and
Under-Voltage Protection

An over-voltage protection (OVP) is triggered if the
Vour exceeds the over-voltage threshold (above
regulation) for about 10us or longer. Upon OVP frip, the
HS switch remains off and the LS switch remains on
until the inductor current drops to zero and then the
device will shut down.

Output voltage is also protected against under-voltage
protection (UVP). If the output voltage falls and remains
below the under-voltage threshold for about 10us, the
device shuts down. After OVP or UVP, the device will
shut down in latch-off mode and will not restart

automatically. An EN toggle or VIN power cycling is
needed to restart the device.

Power-Saving Mode (PSM)

In light loads, the SGM61282 can enter the PSM mode
to keep the efficiency high. In PSM, upon detection of
zero inductor current, the LS switch turns off and the
output capacitor will take longer time to discharge (torr
extends) until the VOUT (or Vrs) drops to the level
needed to begin a new cycle (HS turn on or ton pulse).

Output Current Limit

A cycle-by-cycle valley current detection is
implemented to limit the output current. During torr
portion of each cycle (in which LS is conducting), the
current of the synchronous rectifier (LS switch) is
monitored by measuring its drain-to-source voltage that
is proportional to its current. This measurement is
temperature compensated for better accuracy. If the
valley current exceeds the threshold, the one-shot timer
that produces the constant on-time (for the ton period)
will be disabled and not allowed until the inductor
current, which is going through LS during torr, drops
below the valley current limit. During current limiting,
the output voltage will drop because the required load
current is not supplied by the inductor. If the output
voltage drops below the output UVP level (see Output
Over/Under-Voltage Protection section), the device will
shut down and stop switching.

Audible Noise Cancellation

To avoid acoustic noise when the PSM frequency
drops below audible range (20kHz), the audible noise
cancellation can be activated by bringing the EN
voltage between 0.88V and 1.5V. In this mode, the
device could keep the minimum switching period to
about 29pus (about 33.3kHz), which is called audible
noise cancellation. This mode can keep the switching
frequency above the hearing range even in no load
condition.

Thermal Shutdown

The junction temperature (Ty) is constantly monitored
for over-temperature protection (OTP). If Ty exceeds
the Tsp threshold (+150°C, TYP for SGM61282-3.3),
the device shuts down to avoid damage. OTP is a
latch-off mode protection and an EN toggle or Vin
power cycling is needed to restart the device.
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SGM61282

8A, 23V, 500kHz Synchronous
Buck Converter with 3.3V LDO

APPLICATION INFORMATION
Typical Application

The schematic of a typical application circuit that is used for SGM61282-3.3 evaluation module is given in Figure 2.
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F;gure 3. Typical Application Circuit for SGM61282-3.3

Requirements
The design parameters given in Table 2 are used for
this design example.

Table 2. Design Parameters

Design Parameter Example Value
Input Voltage 4.5V to 23V
Output Voltage 3.3V
Output Current (MAX) 8A

Table 3. Suggested Typical Component Selections for the
Application of SGM61282-3.3 (1)

Reference Description
L 1.5uH
Cioo 10uF/6.3V/0603
Rexr 2.20/0603
Cexr 4.7uF/6.3V/0603
Cu 10pF/35V/0805 x 2
0.1uF/50v/0603 x 1
Cour 22uF/6.3V/0805 x 6
Reoor 00Q/0603
Csoor 0.1uF/50V/0603
Cvcc 1uF/6.3V/0603
Cenmone 0.1uF/50V/0603

NOTE: 1. All the input and output capacitors are the suggested
values, referring to the effective capacitances, subject to any
de-rating effect, like a DC bias.

Power Supply Recommendations
SGM61282-3.3 is fixed 3.3V output voltage version.
This device is not suggested to be used in the notebook
with 2-series battery. Because the voltage of 2-series
battery is smaller than 7.5V, the device works in the
large duty status. At this condition, the device OC and
UVLO value has large various.

This device is suggested to be used in the notebook
with larger than 2-Series battery, the battery voltage is
larger than 7.5V.

Input Capacitor Selection

For the input capacitor selection, SGM61282 requires
high-quality ceramic decoupling capacitors, such as
X5R or X7R or similar. These types of capacitors are
commonly used for power regulator capacitors due to
their stable dielectric material, which results in less
capacitance variation and greater temperature stability.
When choosing the input capacitors, the voltage rating
of capacitor should have a safe margin from maximum
input voltage. Choosing an input capacitor with a
voltage rating 1.5 times higher than the maximum input
voltage is a safe design practice. The input RMS
current can be calculated by Equation 1:

V, V, Al 2
L= |Your 1-Your | 2 B4 (1)
RMS \/VlN X|:( V,, jx out 12 }
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SGM61282

8A, 23V, 500kHz Synchronous
Buck Converter with 3.3V LDO

APPLICATION INFORMATION (continued)

To select a suitable capacitor for the RMS current rating,
it is recommended to use multiple capacitors with low
Equivalent Series Resistance (ESR) in parallel to form
a capacitor bank. Therefore, two 10uF low ESR
capacitors are placed at the input. The input ripple
voltage can be calculated by Equation 2:

lour x Vour % (1 _ Vour ) )
Cin xfsw x Vi Vin

A\/IN =

Inductor

When selecting an inductor, it is important to specify
both the inductance and the peak current required.
Inductor selection is usually flexible, and depending on
the tradeoff between size, cost, and circuit efficiency.
Lower inductor values can reduce size and cost, and
improve transient response. However, the inductor
ripple current and output voltage ripple are increased,
and the efficiency is also reduced due to the higher
peak current. In contrast, higher inductance values
result in higher efficiency, but at the cost of increased
physical size or increased resistance due to the need
for more turns of wire. In addition, the transient
response will be slower due to the additional time it
takes to change the current in the inductor. The
approximate inductor value can be calculated by using
Equation 3:

L= Vour % (\/IN — VOUT) (3)
Vin X fow x Al

With the selected inductor value, the ripple current (AlL)

and the corresponding peak inductor current IL_peak can

be calculated using Equation 4 and Equation 5:
Vour X (VlN - VOUT)

_ Vour
Al =

4
Vin x sy xL @

Al (5)

ILfPEAK = IOUTﬁMAX + 2

where,

lout_max is the maximum load current. To ensure the
full-load range requirement, the saturation current
rating (Isat) must be larger than the I._reax. To achieve
optimal efficiency, select an inductor with low DC
resistance that meets size and cost requirements. An
inductor with a shielded ferrite core is the best choice
for the application, which minimizes the core losses
and causes fewer EMI and noise issues.

Output Capacitor Selection

To achieve the best performance, ceramic capacitors
are recommended to be used at the output. The
capacitance should be chosen based on the desired
output ripple level and the transient response, including
over-shoot and undershoot during the load transient.

In a Buck converter, the output ripple is mainly caused
by the inductor current ripple and its effect on the output
capacitor ESR and storage charge, which are called
ESR ripple and capacitance ripple, respectively. Due to
the extremely low ESR and relatively small capacitance
of ceramic capacitors, the amplitudes of the two types
of ripple are similar. In applications where ripple
performance is important, both ESR ripple and
capacitive ripple should be considered.

Veree = Veierie esk * Veepie o (6)

Vereie_esr = Al ¥ Regp (7)
Al

VRIPPLE_C = 2 (8)

8x Coyr x fow

In most applications, transient response is usually the
more stringent criterion. The output capacitor must
either supply the increased load current or absorb the
excess inductor current (as the load current decreases)
until the control loop can readjust the inductor current to
the new load level. Typically, COT structure has a very
fast transient response and small output transients.

However, under some application conditions, such as
at low output voltages and low duty cycles, the use of
small ceramic capacitors increases the magnitude of
output voltage variation when the load changes fast.
The following section describes the calculation of
worst-case voltage variations in response to very fast
load steps.

The following function is to calculate the ESR step:

= Algyr xRegr (9)

VES R_STEP

The magnitude of the capacitive undershoot on positive
load steps (sag) is determined by various factors,
including the load step, the capacitance of the output
capacitor, the inductance value, the voltage difference
between the input and output, and the maximum duty
cycle.
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SGM61282

8A, 23V, 500kHz Synchronous
Buck Converter with 3.3V LDO

APPLICATION INFORMATION (continued)

The maximum duty cycle in a quick transition is
influenced by the on-time and minimum off-time
because the COT control method increases current by
spacing out on-times with minimal off-times as fast as
possible. To find the estimated on-time (ignoring
parasitic effects) and maximum duty cycle for a specific
input and output voltage, following Equations can be
used:

V,

= ouT

t =
o Vin * fsw (10)

t

— ON
DMAX -

(11)

tON + tOFF_MIN

The effective on-time duration may be slightly extended
as the integrated circuit adjusts for voltage reductions
within the circuit. However, these adjustments can be
disregarded as the on-time duration is increased to
account for the voltage losses. The output voltage sag
can be determined by calculating it as Equation 12:

v = Lx (Al )
29 " 2% Cour (Vo max *Dunx — Vour)  (12)
ouT IN_MAX MAX ouT

The magnitude of the capacitive overshoot on negative
load steps (soar) is determined by the load step, the

capacitance of the output capacitor, the inductance

value, and the output voltage, as shown in Equation 13:
2

_ Lx(AIOUT)

2% Coyr x Vour (13)

Many applications typically do not encounter immediate
full-load changes, and the integrated circuit's high
switching frequency and rapid transient response can
effectively manage voltage regulation under all
circumstances. However, in scenarios involving
low-voltage CPU cores or DDR memory supply
applications, especially devices operating at high clock
frequencies and rapidly switching between sleep
modes, voltage sag or soar can cause problems. In
such cases, mitigating excessive voltage transients can
be achieved by either increasing the quantity of
ceramic output capacitors or incorporating additional
bulk capacitance. For applications characterized by
significant rapid transients, it is advisable to calculate
over-shoot and undershoot to ensure that over-voltage
protection and under-voltage protection mechanisms
are not triggered.
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8A, 23V, 500kHz Synchronous
SGM61282 Buck Converter with 3.3V LDO

PCB LAYOUT INFORMATION

Designing a good PCB layout has a significant impact + Keep the SW node area minimal. Also keep this node

on the performance of a switching power supply. For and the components directly connected to it away
the SGM61282, the layout design can be more critical from sensitive copper traces and feedback elements
due to the high switching frequency, high output current (such as FB and OUT pins). Avoid using vias for SW
and more sensitivity of the COT controllers to the noise. node and make it thick and short for high current.

One of the goals of a good layout is to minimize the
EMI radiations and the influence (coupling) of the
switching noise on the sensitive feedback routes. The
voltage gradients induced on the ground planes or
other sensitive routes should be minimized to avoid
switching instability and deviation from regulation point.

+ Along with the SW, the PGND pin serves as a main
heatsinking path. Connect PGND to a large ground
plane and stitch it with thermal vias to ground planes
on the other layers and specifically to the back side
of the PCB for heat sinking and noise reduction.

+ Feedback route must be wide and away from the SW
node. The input of the 100mA LDO is supplied
directly from the OUT feedback line.

The following layout guidelines are recommended to
get the best performance from the SGM61282.

+ Consider short, straight, and wide copper traces for

. + For less parasitic inductance, use multiple vias under
the main current paths.

the device close to VIN, PGND and the decoupling
+ Place the input capacitor and the output capacitor capacitors pads.

close to the device with the shortest possible

connection traces.
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Figure 4. PCB Example
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
UTQFN-3x3-23L

PIN 1# ——

e

TOP VIEW

SEATING PLANE\

e[ [

C Nt —2xb1

Y I

2xsz T
LWWHWHWH
[

BOTTOM VIEW

L1

—10xL3

A i ] 23 x0.20 77
+A2 - ‘ ‘\:I \W‘ I::
A SIDE VIEW L
2x1.60
ﬂ 4& 10:*;).60
ALTERNATEA-1  ALTERNATE A-2 l 2,60 | t
ATeATE TEINAL 580
CONSTRUETION RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions In Millimeters
Symbol
MIN NOM MAX
A 0.500 - 0.600
A1 0.000 - 0.050
A2 0.150 REF
b 0.150 - 0.250
b1 0.500 - 0.700
b2 1.100 - 1.300
D 2.900 - 3.100
E 2.900 - 3.100
0.400 BSC
L 0.300 - 0.500
L1 2.150 - 2.350
L2 2.500 - 2.700
L3 0.200 REF
eee 0.080

NOTE: This drawing is subject to change without notice.

2x0.60
i 3.80
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

a%a

Reel Diameter

Reel Width (W1) -

P2+

TAPE DIMENSIONS

(PO —

Q1

Q2

Q1 Q2
]

Q3

Q4

Q3 Q4

Q1

Q2

Q3

Q4

i !

P1

===mp DIRECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

—— A0 —+

Packaae Tvoe Reel Reem"dth A0 | B0 | KO PO P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mMm) | Quadrant
UTQFN-3%3-23L 13" 12.4 3.25 3.25 0.75 4.0 8.0 2.0 12.0 Q1
€€ P 56 Nicro 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(‘:: glt)h m(r’:)‘ I-(I::g:;t Pizza/Carton
o
o
13" 386 280 370 5 %
€€ P 56 Nicro Corp TX20000.000
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