Advanced Power
Electronics Corp. APE1581

3A, 23V, 350kHz SYNCHRONOUS RECTIFIED
STEP-DOWN CONVERTER

FEATURES DESCRIPTION

B Wide 4.75V to 23V Operating Input Range The APE1581 is a monolithic synchronous buck

B Integrated 100mQ Power MOSFET Switches regulator. The device integrates two 100m (2 MOSFETSs, and

- . provides 3A of continuous load current over a wide input
Output A;d'USt_ from VFB to 20V voltage of 4.75V to 23V. Current mode control provides fast

B Up to 95% Efficiency transient response and Cycle-by-Cycle current limit.

B 3A Output Current An adjustable soft-start prevents inrush current at turn-

B Programmable Soft-Start on, and in shutdown mode the supply current drops to 1 ¢ A.

B Stable with Low ESR Ceramic Output Capacitors This device, available in an ESOP-8 package, provides

. a very compact solution with minimal external components.

B Fixed 350KHz Frequency

B Cycle-by-Cycle Over Current Protection

B Thermal Shutdown and Short Circuit Protections

B ESOP-8 Package

TYPICAL APPLICATION
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Vour=Ves X (1+ R1/R2), Vgg = 0.925V, R2 suggest 10k~30K ()

Table Recommended Component Selection

Vin (V) Vour (V) | RT(KQ) | R2(KQ) | R3(KQ) | C3(F) | L1(xH) | Cour(uF)
12 5 44.1 10 2.2 3.3 15 10 X2
5or 12 3.3 25.7 10 2.2 3.3 10 10 X2
Sor12 1.8 9.5 10 2.2 3.3 4.7 10 X2
Sor12 1.2 3 10 2.2 3.3 3.3 10 X2
Sor12 1 0.81 10 2.2 3.3 2.2 10 X2
Data and specifications subject to change without notice 1
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PACKAGE/ORDERING INFORMATION
(Top View)
APE1581X Bs[1 | @ 8] ss
I_T N [2] 7] En
GND
| Package Type | sw 5] 6] cowr
MP : ESOP-8 GND [4] 5] r8
ESOP-8

ABSOLUTE MAXIMUM RATINGS (at T,=25°C)
Input Voltage (V|\) - 0.3V to + 24V
Switch Node Voltage (Vgy) -1V to V| +0.3V
Boost Voltage (Vis) Vgw — 0.3V to Vg + 6V
All Other Pins -0.3Vto + 6V
Power Dissipation (Pp) Internally Limited
Lead Temperature (T caq) 260°C
Storage Temperature Range (Tgy) ----------=======--=- -65°C To 150°C
Junction Temperature (T) 150°C
Output Voltage (Vour) 0.925V to 20V
Ambient Operating Temperature (T,) ----------------- -40°C To 85°C
Thermal Resistance from Junction to case (Ryc) 15°C/W
Thermal Resistance from Junction to ambient (Ry,a)"*®  40°C/W
Note: Ry, is measured with the PCB copper area of approximately 1 inZ(MuIti-Iayer).
ELECTRICAL SPECIFICATIONS
(V\n = 12V, Tp=25°C, unless otherwise noted)

Characteristics Symbol Conditions Min [ Typ | Max | Units
Operating Voltage Vin 475 - 23 \%
Shutdown Supply Current lsp Veny = 0V - 1 3 A
Feedback Voltage Veg 475V < V<23V 0.9 |10.925| 0.95 \%
?y\;%?(;)&de Switch On Resistance Roson ) 100 ) mo
I(_’\?cv)\f[;es)lde Switch On Resistance Rosony ) 100 ) ma
High-Side Switch Leakage Current Ven = 0V, Vg = OV - - 10 uA
Switch Current Limit 3.8 - - A
Oscillation Frequency Fosci 280 350 430 KHz
Short Circuit Oscillation Frequency Fosco Vg = 0V - 90 - KHz
Maximum Duty Cycle Duax Veg = 0.8V - 90 - %
EN Shutdown Threshold Voltage ENH Ven Rising 1.1 1.5 2 V
Eystsg;iustic;own Threshold Voltage ) 210 ) my
Soft-Start Current Iss Vgg = 0V - 6 - wA
Soft-Start Period Cgs =0.1pF - 15 - ms
Thermal Shutdown Tsp - 160 - °C
Thermal Shutdown Hysterisis Tsh - 35 - °C

Note: Guaranteed by design.
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PIN DESCRIPTIONS

PIN SYMBOL

PIN DESCRIPTION

BS

High-Side Gate Drive Boost Input. BS supplies the drive for the high-side
N-Channel MOSFET switch. Connect a 0.01 ¢ F or greater capacitor from SW to
BS to power the high side switch.

Power Input. IN supplies the power to the IC, as well as the step-down converter
switches. Drive IN with a 4.75V to 23V power source. Bypass IN to GND with a
suitably large capacitor to eliminate noise on the input to the IC. See Input
Capacitor.

Sw

Power Switching Output. SW is the switching node that supplies power to the
output. Connect the output LC filter from SW to the output load. Note that a
capacitor is required from SW to BS to power the high-side switch.

GND

Ground.

FB

Feedback Input. FB senses the output voltage to regulate that voltage. Drive FB
with a resistive voltage divider from the output voltage. The feedback threshold is
0.925V. See Setting the Output Voltage.

COMP

Compensation Node. COMP is used to compensate the regulation control loop.
Connect a series RC network from COMP to GND to compensate the regulation
control loop. In some cases, an additional capacitor from COMP to GND is
required. See Compensation Components.

EN

Enable Input. EN is a digital input that turns the regulator on or off. Drive EN high
to turn on the regulator, drive it low to turn it off. Pull up with 100k resistor
for automatic startup.

SS

Soft-Start Control Input. SS controls the soft start period. Connect a capacitor
from SS to GND to set the soft-start period. A 0.1 ;. F capacitor sets the soft-start
period to 15ms. To disable the soft-start feature, leave SS unconnected.

BLOCK DIAGRAM
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FUNCTION DESCRIPTION

The APE1581 is a synchronous rectified, current-mode, step-down regulator. It
regulates input voltages from 4.75V to 23V down to an output voltage as low as
0.925V, and supplies up to 3A of load current.

The APE1581 uses current-mode control to regulate the output voltage. The
output voltage is measured at FB through a resistive voltage divider and ampilified
through the internal Tran conductance error amplifier. The voltage at the COMP pin is
compared to the switch current measured internally to control the output voltage.

The converter uses internal N-Channel MOSFET switches to step-down the input
voltage to the regulated output voltage. Since the high side MOSFET requires a gate
voltage greater than the input voltage, a boost capacitor connected between SW and
BS is needed to drive the high side gate. The boost capacitor is charged from the
internal 5V rail when SW is low.

APPLICATION INFORMATION
COMPONENT SELECTION
Setting the Output Voltage

The output voltage is set using a resistive voltage divider from the output voltage
to FB pin. The voltage divider divides the output voltage down to the feedback voltage

by the ratio:
Veg=Vour * [R2/(R1+R2)]

Where Vg is the feedback voltage and Vg7 is the output voltage.
Thus the output voltage is:

Vour=0.925 x(R1+R2)/R2

R2 can be as high as 100kQ, but a typical value is 10kQ. Using the typical value
for R2, R1 is determined by:

R1=10.811 x (Vour — 0.925) (kQ)

For example, for a 3.3V output voltage, R2 is 10k(2, and R1 is 25.7k ().
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TYPICAL PERFORMANCE CHARACTERISTICS

Output=3.3V Output=5V
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TYPICAL PERFORMANCE CHARACTERISTICS

Vin = 12V, Vour = 3.3V, I oap = No Load Vin = 12V, Vour = 3.3V, I oap = 3A
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MARKING INFORMATION

ESOP-8

Part Number

MEMM

Package Code

\
1581MP
YWWSSS =

TOTT

Date Code (YWWSSS)
Y : Last Digit Of The Year
WW : Week
SSS : Sequence




