The GS5592 is a high-efficiency, DC-to-DC u High Efficiency : Up to 96%
step-down switching regulator, capable of u 3.0MHz Constant Frequency Operation
delivering up to 2A of output current. The devices ] 2A Output Current
operate from an input voltage range of 2.6V to | Internal Compensation
5.5V and provide output voltages from 0.6V to Vi, ] Clock Dithering
making the GS5592 ideal for low voltage power ] Tiny SOT-23-5L and DFN2x2-8L Package
conversions. u RoHS Compliant, 100%Pb & Halogen Free
Running at a fixed frequency of 3MHz allows the
use of small inductance value and low DCR
inductors, thereby achieving higher efficiencies.
Other external components, such as ceramic input
and output caps, can also be small due to higher
switching frequency, while maintaining exceptional
low noise output voltages. Built-in EMI reduction B USB ports/Hubs
circuitry makes this converter ideal power supply B Portable Devices
for RF applications. Internal soft-start control B Hot Swaps
circuitry reduces inrush current. Short-circuit and B Cell phones
thermal-overload protection improves design B Tablet PC
reliability. B Set Top Boxes
GS5592 is housed in a tiny SOT23-5L and
DFN2x2-8L package
| |
N |_ | !
g +
06VRef  ——  Therma [Sense é
shutdown - )
MODE - I:
[ P Anti-Shaot Through
omp . -
bwork Logie Driver
L | | | | ik Slape Comp
Mz DT
B |— GHD

www.gs-power.com

1



GS5592LAF(SOT-23-5L) GS5592FAF(DFN2x2-8L)
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Pin Name
ViN
EN
GND
SwW

FB
PGND
AGND

MODE

AViN
PVin

Part Number

GS5592LAF
GS5592FAF

(Top View)

Description
Supply Voltage. Short to PIN. Bypass with a 10uF ceramic capacitor to GND.
Enable pin for the IC. Drive this pin to high to enable the part, low to disable.
Ground Pin.
Inductor Connection. Connect an inductor Between SW and the regulator output.

Feedback Input. Connect an external resistor divider from the output to FB and GND
to set the output to a voltage between 0.6V and V.

Power Ground. Bypass with a 10uF ceramic capacitor to PV,
Analog Ground, Connect to PGND.

When forced high, the device operates in fixed frequency PWM mode. When forced
low, it enables the Power Save Mode with automatic transition from PFM mode to
fixed frequency PWM mode. This pin must be terminated.

Analog Power. Short externally to PVn.
Supply Voltage. Bypass with a 10uF ceramic capacitor to PGND.

‘ » GS Brand Name

’—> Part Number

GS P XXE

Package Code <—|

Voltage Code

Pb Free Code
Temperature Range Output Voltage Package
-40°C to 85°C ADJ SOT-23-5L
-40°C to 85°C ADJ DFN2x2-8L

’—L—VGS PIN

T
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Absolute Maximum Ratings (Note 1)

Symbol | Description | Value | Units |

Vin | Supply Voltage | -0.31t06.0 I v |

| Others Voltages | -0.3 t0 6.0 | v |

| SW to Ground Current | Internally Limited | |

Ta | Ambient Temperature Range | -40 to +85 | °C |

Tste | Storage Temperature Range | -55 to +150 | c°c |

TLeap | Lead Temperature(Soldering,10s) | 260 | c°c |
Py Maximum Power Dissipation SOT-23-5L | 0.6 | W

(Ta=25°C) DFN2x2-8L | 1.3 |

Note 1: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the
device. These are stress ratings only and functional operation of the device at these or any other condition beyond
those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability and lifetime.

Electrical Characteristics
Vin=Ven=3.6V, and Ta=25°C unless otherwise specified.

Symbol | Parameter | TestConditons | Min | Typ | Max | Unit |
Vin | InputVoltage | - | 26 | - | 55 | v |
Vivio | UVLO Threshold | Vy Rising | - | 24 ] - | v |
Viviys | UVLO Hysteresis | V,y falling | - | o2 | - | v |
la | Quiescent Current | Vee=0.65V, lLoap=0mA | - | 30 | - |
Ision | Shutdown Current | Ven=0V | - | 01 | 10 | HA
Vis | Feedback Voltage | Vin=25Vto55V | 0588 | 0600 | 0612 | v |
Vour | Output Voltage Range | - | o6 | - v | v o
Veney | EN Input High Voltage | - | - ] - | 15 | v |
Venwy | EN Input Low Voltage | - | o4 | - | - | v |
lex. | EN Input Bias Current | - | - - | 10 | pA |
Ros(on (F?I?/I ggsistance of ) 80 )
: lsw=200mA mQ
Ros(on. ghl\/llgggstance of ) 100 )
lum | Peak Current Limit | - | - | 25 | - | A
ke | SW Leakage Current | Ven=0V | - | - | 10 | pA |
REGune | Line Regulation | Vin=2.7Vto 5.5V | - | 004 | - % |
REGioap | Load Regulation | - | - o015 | - | wA |
Fosc | Switching Frequency | - | 24 | 3.0 | 3.6 | MHz |
| Rt shasou - e | ]
) Lf;:{;nrzlsihutdown } B 15 } °C
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Typical Characteristics
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The GS5592 high efficiency switching regulator is a small, simple, DC-to-DC step-down converter capable of
delivering up to 2A of output current. The device operates in pulse-width modulation (PWM) at 3MHz from a 2.6V to
5.5V input voltage and provides an output voltage from 0.6V to Vin, making the GS5592 ideal for on-board
post-regulation applications. An internal synchronous rectifier improves efficiency and eliminates the typical
Schottky free-wheeling diode. Using the on resistance of the internal high-side MOSFET to sense switching
currents eliminates current-sense resistors, further improving efficiency and cost.

Setting the Output Voltage
The internal reference Vrer is 0.6V(Typical).The output voltage is divided by a resistor,R1 and R2 to the FB pin.
The output voltage is given by :

R
Vour =Vier x (1 + f)

Loop Operation

GS5592 uses a PWM current-mode control scheme. An open-loop comparator compares the integrated
voltage-feedback signal against the sum of the amplified current-sense signal and the slope compensation ramp.
At each rising edge of the internal clock, the internal high-side MOSFET turns on until the PWM comparator
terminates the on cycle. During this on-time, current ramps up through the inductor, sourcing current to the output
and storing energy in the inductor. The current mode feedback system regulates the peak inductor current as a
function of the output voltage error signal. During the off cycle, the internal high-side P-channel MOSFET turns off,
and the internal low-side N-channel MOSFET turns on. The inductor releases the stored energy as its current
ramps down while still providing current to the output.

Current Sense

An internal current-sense amplifier senses the current through the high-side MOSFET during on time and produces
a proportional current signal, which is used to sum with the slope compensation signal. The summed signal then is
compared with the error amplifier output by the PWM comparator to terminate the on cycle.

Current Limit

There is a cycle-by-cycle current limit on the high-side MOSFET. When the current flowing out of SW exceeds this
limit, the high-side MOSFET turns off and the synchronous rectifier turns on. GS5592 utilizes a frequency fold-back
mode to prevent overheating during short-circuit output conditions. The device enters frequency fold-back mode
when the FB voltage drops below 200mV, limiting the current to lpeak and reducing power dissipation. Normal
operation resumes upon removal of the short-circuit condition.

Soft-start

GS5592 has a internal soft-start circuitry to reduce supply inrush current during startup conditions. When the
device exits under-voltage lockout (UVLO), shutdown mode, or restarts following a thermal-overload event, the |
soft-start circuitry slowly ramps up current available at SW.

UVLO and Thermal Shutdown

If IN drops below 1.9V, the UVLO circuit inhibits switching. Once IN rises above 2.1V, the UVLO clears, and the
soft-start sequence activates. Thermal-overload protection limits total power dissipation in the device. When the
junction temperature exceeds T,= +160°C, a thermal sensor forces the device into shutdown, allowing the die to
cool. The thermal sensor turns the device on again after the junction temperature cools by 15°C, resulting in a
pulsed output during continuous overload conditions. Following a thermal-shutdown condition, the soft-start
sequence begins.

Inductor Selection

The peak-to-peak ripple is limited to 30% of the maximum output current. This places the peak current far enough
from the minimum over current trip level to ensure reliable operation while providing enough current ripples for the
current mode converter to operate stably. In this case, for 2A maximum output current, the maximum inductor
ripple current is 667mA. The inductor size is estimated as following equation :

L=(Vinmax)-Vour) / IrippLe*Dmin*(1/Fosc)

For VQUT=1 .8V.

The inductor values is calculated to be L = 1.0pH.

For VOUT=1 2V.

The inductor values is calculated to be L = 0.47uH.

www.gs-power.com

5



(Continue)
Input Capacitor Selection
The input capacitor in a DC-to-DC converter reduces current peaks drawn from the battery or other input power
source and reduces switching noise in the controller. The impedance of the input capacitor at the switching
frequency should be less than that of the input source so high-frequency switching currents do not pass through
the input source. The output capacitor keeps output ripple small and ensures control-loop stability.

Output Capacitor Selection
For most applications a nominal 10uF or 22uF capacitor is suitable. The GS5592 internal compensation is
designed for a fixed corner frequency that is equal to :

1
== = 5 DKhZ
2+ COUT =L

For example, for Vour=1.8V, L=1.0uH, Cour=10yF, for Vour =1.2V, L=0.47uH, Cour=22uF

The output capacitor keeps output ripple small and ensures control-loop stability. The output capacitor must also
have low impedance at the switching frequency. Ceramic, polymer, and tantalum capacitors are suitable, with
ceramic exhibiting the lowest ESR and high-frequency impedance. Output ripple with a ceramic output capacitor is

approximately as follows :
Vrieste = [Lpeal! / (2w x fosc x Cour)]

Thermal Information

Implementation of integrated circuits in low-profile and fine-pitch surface-mount packages typically requires special
attention to power dissipation. Many system-dependent issues such as thermal coupling, air flow, added heat sinks
and convection surfaces, and the presence of other heat-generating components affect the power-dissipation limits

of a given component. For continuous operation, do not exceed absolute maximum operation junction temperature.

The maximum power dissipation depends on the thermal resistance of IC package, PCB layout, the rate of
surroundings air flow and temperature difference between junction to ambient. The maximum power dissipation
can be calculated by following formula :
P (Tomaaxy = Ta)
D(MAX) = 8.
g4

PCB Layout Recommendations

When laying out the printed circuit board, the following checking should be used to ensure proper operation of the

GS5592. Check the following in your layout :

1. The power traces, consisting of the GND trace, the SW trace and the Vy trace should be kept short, direct and
wide.

2. Does the (+) plates of Ciy connect to Viy as closely as possible. This capacitor provides the AC current to the
internal power MOSFETS.

3. Keep the switching node, SW, away from the sensitive Voyt node.

4. Keep the (-) plates of Ciy and Cour as close as possible.
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Package Dimension

SOT-23-5L PLASTIC PACKAGE

Dimensions |
Millimeters Inches

SYMBOL l l
MIN | MAX | MIN | MAX |
A | 0.95 | 1.45 | .037 | .057 |
A1 | 0.05 | 0.15 | .002 | .006 |
A2 | 0.90 | 1.30 | .035 | .051 |
| 0.30 | 0.50 | 012 | .020 |
c | 0.08 | 0.20 | .003 | .008 |
D | 2.80 | 3.00 | 110 | 118 |
E | 2.60 | 3.00 | 102 | 118 |
E1 | 1.50 | 1.70 | .059 | .067 |
e | 0.95 (TYP) | .037 (TYP) |
el | 1.90 (TYP) | .075 (TYP) |
L | 0.35 | 0.55 | 014 | 022 |
L1 | 0.60 (TYP) | .024 (TYP) |
G | 0.25 (TYP) | .010 (TYP) |
0 | 0° | 8° | 0° | 8° |
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DFN2x2-8L PLASTIC PACKAGE

D o K]
O"\M Ej €025 C
PN 1 LD,
k4 I
02—~
TOP MEW SIDE MVIEW |*_L_’| BOTTOM VIEW
- —
— — iq
: : =
SIDE_VIEW ~
Pt
(O&[o.08]
Dimensions ‘
Millimeters | Inches |
SYMBOL
MIN | NOM | MAX | MIN | NOM | MAX |
A | o070 | o075 | o080 | 0028 | 003 | 0032 |
A1 | 000 | o002 | o005 | 0000 | 0001 | 0002 |
A3 | 0.20(REF) | 0.008(REF) |
b | 015 | 020 | 025 | 0006 | 0008 | 0010 |
D | 19 | 20 | =210 | 0075 | 0079 | 0083 |
E | 190 | 20 | 210 | 0075 | 0079 | 0083 |
D2 | 05 | 060 | o070 | 0020 | 0024 | 0028 |
E2 | 110 | 120 | 130 | 0043 | 0047 | 0051 |
e | o040 | 050 | o060 | 0016 | 0020 | 0024 | o
K | o020 | - | - | o008 | - - ﬁ
L | 03 | 03 | o040 | 0012 | 0014 | 0016 | o
R | 009 | - - | o004 | - | - |
GLOBALTECH
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NOTICE

Information furnished is believed to be accurate and reliable. However Globaltech Semiconductor assumes no
responsibility for the consequences of use of such information nor for any infringement of patents or other rights of
third parties, which may result from its use. No license is granted by implication or otherwise under any patent or
patent rights of Globaltech Semiconductor. Specifications mentioned in this publication are subject to change
without notice. This publication supersedes and replaces all information without express written approval of
Globaltech Semiconductor.

CONTACT US

GS Headquarter

|

| 4F.,No.43-1,Lane11,Sec.6,Minquan E.Rd Neihu District Taipei City 114, Taiwan (R.O.C) |

| 886-2-2657-9980 |

| 886-2-2657-3630 |
) | sales_twn@gs-power.com |
Wu-Xi Branch |

| No.21 Changjiang Rd., WND, Wuxi, Jiangsu, China (INFO. &. TECH. Science Park Building A 210 Room) |
| 86-510-85217051 |
| 86-510-85211238 |
) | sales_cn@gs-power.com |
RD Division |

824 Bolton Drive Milpitas. CA. 95035 |

D &

| 1-408-457-0587 |
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