<ACBSEMI

ACP3084

1MHz, 3A Buck DC/DC Converter

” GENERAL DESCRIPTION

The ACP3084 are constant frequency, current mode,
PWM step down converters. The devices integrate a

main switch and a synchronous rectifier for high

efficiency. The 2.7V to 5.5V input voltage range

makes the devices ideal for powering portable

equipment that runs from a single cell Lithium-lon (Li+)
battery or 3-cells NiMH/ NiCd batteries. The output
voltage can be regulated as low as 0.6V. The ACP3084
run at

supports up to 3A load current and can also

100% duty cycle for low dropout applications,
extending battery life in portable systems. Switching
frequency is internally set at 1MHz, allowing the use
of small surface mount inductors and capacitors. The

devices are available in an TDFN3x3-10 package.

¥ APPLICATION CIRCUIT

” FEATURES

Input Voltage Range: 2.7V to 5.5V

High Efficiency up to 95%

Low 100mQ High SideRpson Switches
3A Available Load Current

30pA Typical Quiescent Current

1MHz Constant Switching Frequency
Adjustable Output Voltage as Low as 0.6V
100% Duty Cycle Low Dropout Operation
Short Circuit and Thermal Protection
Excellent Line and Load Transient Response
Soft Start Function

Power Good

» APPLICATION
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<ACBSEMI

ACP3084

1MHz, 3A Buck DC/DC Converter

” PIN CONFIGURATION

Pin Configuration Pin Description
TDFN3x3-10 Pin# Symbol Function
1 NC No Internal Connect
(Top View) 2 SwW Switch Node Connection to Inductor
3 SW Switch Node Connection to Inductor
NC 1) (d0fPVIN 4 PGOOD Power Good Output Pin
Sw(2) (9|PVIN | 5 EN Chip Enable Pin
GND
6 FB Feedback Pin
SUED) Exposed Pad (8 ]AvIN
PGOOD E @ NG 7 NC No Internal Connect
8 AVIN Analog Supply Voltage Pin
EN[5) (e|FB
9 PVIN Power Supply Voltage Pin
10 PVIN Power Supply Voltage Pin
PAD GND Exposed Pad Must Connected to GND
” ORDERING INFORMATION
Standard Part NO. Package Packing Min. Quantity
ACP3084-VAB TDFN3x3-10 Tape & Reel 2500PCS
” ABSOLUTE MAXIMUM RATINGS(Ta= +25°C)
Parameter Symbol Rating Unit
Input Voltage Vin -0.3to6
Y
EN, FB, SW Voltages VeN, Ves, Vsw -0.3 to Vin+0.3
Junction Temperature Ty 150
Storage Temperature Ts -65 to 150 °C
Lead Temperature To 260
Junction to Ambient 6ua 69 °C/W
” RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Rating Unit
Supply Voltage ViN 2.7t055 \Y
Operating Ambient Temperature Ta -40 to 85 °C
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<ACBSEMI

ACP3084

1MHz, 3A Buck DC/DC Converter

¥V ELECTRICAL CHARACTERISTICS(Ta= +25°C)

Parameter Symbol Conditions Min Typ Max Unit
Input Voltage Range VIN 2.7 5.5 \%
VN Rising 2.35 25
Vin Under Voltage Lockout Threshold Vuvio \%
Vin Falling 2 2.15
Quiescent Current la Vre=105%*Vrer, SW Open 30
pA
Shutdown Current IsHDN Ven=0V 1
VENH On State 15
EN Threshold
VENL Off State 0.3 \
Regulated Feedback Voltage Ves 0.588 0.6 0.612
PMOS on Resistance Remos Isw=200mA 100
mQ
NMOS on Resistance Rnmos Isw=-200mA 60
Vre=0.6V 0.8 1 1.2 MHz
Oscillator Frequency Fosc
Vre=0V 354 KHz
Peak Inductor Current Ipk ViIN=5V, Vre=90%%VRer 5 A
Output Discharge Switch on
Resistance RoscH 45 Q
Thermal Shutdown Threshold Tsp 160
°C
Thermal Shutdown Hysteresis THys 30
Soft Start Time Tss 1.5 ms
VPGHR FB rising, PG High to Low 110
PGOOD High Threshold
VPGHF FB falling, PG Low to High 103
%
VPGLR FB rising, PG Low to High 90
PGOOD Low Threshold
VpaLF FB falling, PG High to Low 85
PGOOD Open-Drain Impedance
(PGOOD=low) Ree 35 Q
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(8) ACPSEMI ACP3084

1MHz, 3A Buck DC/DC Converter

” PERFORMANCE CHARACTERISTIC
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- 100 —

T VIN=S0V!

Efficiency (%o)
bt

L S A
b T [ S I N N O 1 N S
"""""""" T VOUT=33V
L At 0 ‘
1E-3 0.01 0.1 1 1E-3 0.01 0.1 1
Output Current (A) Cutput Current (A)
Line Regulation Load Regulation
1.5 1.5
T """"""" """"""" A T A | vouT=11v
1of——— O SR R P 1.0} T S S SRR Lt Ll Y. A
‘ ' oL i i G voUuT=3av
;@\ ------------------------------------------------------------------------------ g H H
g 0L [ g
g - g o
= . SRR I0UT=0A| = e
¥ 3 ; ; ; 0UT=13a| ¥ N
R T e [ SRR TOUT=34""| A : :
v | H H H ' = n i
Z : g o
I e e ] N
T S S e 3% 35 WU SR S SRS GO S S SO SR B R -
VOUT=18V ; VIN=SV
-1.0 ' : : -1.0 . — —
3.0 35 40 4.5 5.0 5.5 0.0 0.5 1.0 1.5 2.0 23 3.0
Input Voltage (V) Output Current (A)
Load Transient Response
Vin=5V, Vour=1.8V, loyr=1Ato 3A Efficiency vs. Output Current
95
RN : T : :
Vourt f\._ |
100mV/divE Is “ e[
L1 Ny s VR
gs_a .......................
e L7 e N
Vew z 80
2V/div HY | A iy e
=
T T O B A
I vour-1av
2A/divD =0 R R R R R L
100ps/div 1E-3 0.01 0.1 1
Output Current (A)
Rev.1.1.2 www.acpsemi.com Sep-04-2019


http://www.acpsemi.com/

O ACP3084
@ACPSEMI 1MHz, 3A Buck DC/DC Converter

”» PERFORMANCE CHARACTERISTIC (Continued)

Steady State Steady State
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1MHz, 3A Buck DC/DC Converter

” FUNCTION BLOCK
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1MHz, 3A Buck DC/DC Converter

” PACKAGE INFORMATION

e TDFN3X3-10
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Dimensions In Millimeters Dimensions In Inches
Symbol Min Max Min Max
A 2.900 3.100 0.114 0.122
B 2.900 3.100 0.114 0.122
C 0.700 0.800 0.027 0.035
C1 0.005
D1 2.400 0.088
D2 1.750 0.000 0.068
E 0.180 0.300 0.007 0.018
E1 0.500 0.019
F 0.450 0.650 0.017 0.025
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