FH47119A/B

Datasheet Brierf

reCMCU

20V, 14.0A Fully-Integrated Synchronous Boost Converter
with L oad Disconnect Control

DESCRIPTION

The FH47119A/B is a high-power density, fully integrated
synchronous boost converter with a 16.0mq power switch
and a 16.0mQ rectifier switch to provide a high efficiency
and small size solution in portable systems.

The FH47117A/B has wide input voltage range from 2.7V
to 20.0V to support applications with single cell, two-cell
Lithium batteries and 12.0V lead-acid batteries.

The device has 14.0A switch current capability and can
provide an output voltage up to 20.0V.

The FH47117A/B uses adaptive constant off-time peak
current control topology to regulate the output voltage.
In moderate to heavy load condition, it works in the PWM
mode. In light load condition, the device has two operation
modes selected by the MODE pin. One is PFM mode to
improve the efficiency and another one is the forced PWM
mode to avoid application problems caused by low
switching frequency. The switching frequency in the PWM
mode is adjustable ranging from 200kHz to 1.4/1.0MHz by
an external resistor.

FH47119A/B could isolate the output from input side when
shut down by a gate drive output disconnecting external
FET, so that the load current consumption could be limited.

The FH47119A/B aso implements a programmable soft-
start function and an adjustable switching peak current limit
function.

In addition, the device provides 22V output overvoltage
protection, cycle-by-cycle over current protection, and
thermal shutdown protection.

Device Information

PART NUMBER PACKAGE BODY SIZE (NOM)

FH47119A/B QFN (20L) 3.50mm x 4.50mm

(1) For all available packages, see the orderable addendum at the end of the data sheet.
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PRELIMINARY DATASHEET

KEY FEATURES
e Input voltage range Vpin: 2.7V to 20.0V

e Output voltage range Vour: 4.5V to 20.0V

e Programmable switch peak current limit:
FH47119A up to 14.0A, FH47119B up to 15.0A

e High Efficiency:
95% (VP|N =7.2V,Vour =16.0V, lout = 3.0A)
94% (VP|N =12V, Vour = 18.0V, lout = 4.0A)
90% (Vein = 3.3, Vout = 9.0V, loutr = 3.0A)
e 2 modulation mode available:
FH47119A PFM or PWM mode at light load
FH47119B PFM or FPWM mode at light load

e Integrated gate driver for load disconnect and
output short protection

e 1.0uA current consumption during shutdown
e Two modes of with fast or slow tr/tf for EMI
solution (for FH47117B)
e Adjustable switching frequency:
FH47119A 200k to 1.4MHz
FH47119B 200k to 1.0MHz

e Programmable soft start

e QOutput over voltage protection (at 22.0V),
cycle-by-cycle over current protection,
thermal shutdown protection

e Pb-free Packages, QFN3.5 x 4.5-20L

APPLICATIONS

e Wireless/ Speakers e E-Cigarette

e Quick Charge Power Bank

® POS Termina e Portable Speakers
e Tablet PC/ Note Book

Power Interface (USB Type-C, Thunderbolt)
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TYPICAL APPLICATION
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Figure 1. FH47119A Typical application circuit
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Figure 2. FH47119B Typical application circuit
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20.0V, 14.0A

FHA47119 ° Vein: 2.7V ~ 20.0V
16mQ 16mQ ° Vour: 4.5V ~ 20.0V
° 14.0A
FH47119 27V 20.0V °
12v 95% (Vein = 7.2V, Vour = 16V, lout = 3A)
14.0A 20V 94% (Ve = 12V, Vour = 18V, lout = 4A)

90% (VP|N = 3.3V, Vou‘r = 9V, |ou‘r = 3A)
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PIN CONFIGURATION (FH47119A)
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P| N FUNCT| ON (FH47119A) 1. l:input O:output PWR: power
Terminal No. NAME /o™ Description
1 VCC 0 Output of the internal regulator.
A ceramic capacitor of 2.2uF is required between this pin and ground.
2 EN | Enable logic input. Logic high level enables the device.
Logic low level disables the device and turns it into shutdown mode.
3 ESW | The switching frequency is programmed by aresister between this pin and
the SW pin.
4/5/6/7 SW PWR The switching node pin of the converter.
Power supply for high-side MOSTFET gate driver.
8 BOOT @) A ceramic capacitor of 0.1uF must be connected between this pin and the
SW pin.
9 VIN I IC power supply input.
Soft-start programming pin.
10 SS O An external capacitor connected to ground sets the ramp rate of the
internal error amplifier’ s reference voltage during soft-start.
A gate drive output for the external disconnect FET.
11 DIS O Connect the DISDRYV pin to the gate of the external FET.
Leaveit floating if not using the load disconnect function.
12 NC ) No connection inside the device. Connect these two pins to ground plane
on the PCB for good thermal dissipation.
Operation mode selection pin for the devicein light load condition.
13 MODE I When this pin is connected to ground, the device worksin PWM maode.
When this pin is |eft floating, the device works in PFM mode.
14/15/16 VOUT PWR Boost converter output.
17 FB I V oltage feedback.
18 COMP @) Output of the internal error amplifier, the loop compensation network
should be connected between this pin and the AGND pin.
19 ILIM I Adjustable switch peak current limit. An external resister should be
connected between this pin and the AGND pin.
20 AGND - Signal ground of the IC.
0 PGND PWR Power ground of the IC.
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PIN CONFIGURATION (FH47119B)

PIN FUNCTION (FH47119B)

(TOP VIEW)
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2. I3 Input; O: Output; G: Ground; P: Power; BST: BOOT Strap; OD: Open drain

Terminal No. Name 1/102 Description
1 Vee 0 Output of the internal regulator. A ceramic capacitor of 2.2uF is required between this pin and ground.
( 22uF )
5 EN | Enable logic input. Logic high level enables the device. Logic low level disables the device and turns
it into shutdown mode. ( )
3 ESW | The switching frequency is programmed by a resister between this pin and the SW pin.
( SW PWM )
4/5/617 SW P The switching node pin of the converter.  ( )
8 BOOT o Power supply for high-side MOSFET gate driver. A ceramic capacitor of 0.1uF must be connected
between this pin and the SW pin. ( O0.1uF SW)
9 VIN P IC power supply input. ( )
Soft-start programming pin. An external capacitor connected to ground sets the ramp rate of the
10 SS 0 internal error amplifier’s reference voltage during soft-start.  ( )
11 NC | No connection, connect to GND or floating. ( )
12 EMI (0] Selection for fast or slow tr/tf. (Tr/tf )
Operation mode selection pin for the device in light load condition. When this pin is connected to
13 MODE | ground, the device works in PWM mode. When this pin is left floating, the device works in PFM
mode. ( PWM PFM )
14/15/16 VOUT P Boost converter output. ( )
17 FB | Voltage feedback. ( )
18 COMP 0 Output of the internal error amplifier, the loop compensation network should be connected
between this pin and the AGND pin. ( )
19 ILIM o Adjustable switch peak current limit. An external resister should be connected between this pin and
the AGND pin. ( )
20 AGND Signal ground of the IC. ( )
Provides both electrical and thermal connection from the device to the board. A matching ground pad
EP PGND G must be provided on the PCB and the device connected to it via solder. For proper electrical operation,
this ground pad must be connected to the system ground. ( PAD)
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PACKAGE OUTLINE DIMENSIONS
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RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 0.700 0.800 0.028 0.031
Al 0.000 0.050 0.000 0.002
A2 0.203 REF 0.008 REF
D 3.400 3.600 0.134 0.142
D1 1.950 2.150 0.077 0.085
D2 0.650 0.850 0.026 0.033
D3 0.250 0.450 0.010 0.018
E 4.400 4.600 0.173 0.181
E1l 2.950 3.150 0.116 0.124
0.325 REF 0.013 REF
0.200 0.300 0.008 0.012
0.300 0.500 0.012 0.020
L1 0.224 0.376 0.009 0.015
e 0.500 BSC 0.020BSC
el 1.500 BSC 0.060 BSC

NOTE: Thisdrawing is subject to change without notice.
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ORDERING INFORMATION

Operating
Part Number Input Voltage Features Package Type Top Mark SPQ
Temperature

e DC-DC synchronous boost

o PFM or PWM Mode

e Vout: 4.5V ~ 20V (Adjustable)

FH47119A

FH47119AD20 2.7V ~20.0V o Switch frequency: -40°C to +85°C | QFN3.5%4.5-20L S000EA/Reel

YYWWLL
200kHz ~ 1.4MHz (Adjustable)

e Current limit: 14.0A

o Output disconnect

e DC-DC synchronous boost

o PFM or FPWM Mode

e Vout: 4.5V ~ 20V (Adjustable)

® Switch frequency: FH47119B

FH47119BD20 2.7V ~20.0V -40°C to +85°C | QFN3.5%4.5-20L 5000EA/Reel
200kHz ~ 1.0MHz (Adjustable) YYWWLL

e Current limit: 15.0A

o Two modes of with fast or slow tr/tf

for EMI solution

Note:

>  FH47119A | FH47119B devices are Pb-free and RoHs compliant.

»  The surface prints of our semiconductor devices are subject to change during the production process and do not involve changes in electrical
parameters, and we will not separately state the notice.
If you have any other custom purchase needs, please contact our sales department.

FOCMCU Inc. reserves the right to amend and legally interpret the electrical parameters of this chip device. (http://www.fordevices.com)

Evaluation Kit Design Resources Tools and Models Support
Available e
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( ) Temperature Profile for IR Reflow Soldering (Pb-Free)
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Note:
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0: \ 2. Peak Temp.: 245 + 5°C, Duration: 5 * 0.5sec.
% 200 \ 3. Cooling Speed: 2 ~ 10°C/sec.
g 150 \
E 100 , 60 ~ 90sec .
50 1 150 180 60 90sec
0 I L L L L L L I L L L L L 2 245+ 5 5+ 0.5sec
0 20 40 60 8 100 120 140 160 180 200 220 240 260 280 3 2 10 /sec.
Time (sec)
Resistance to Soldering Heat Test Conditions
260 + 5°C 10 + 1sec. Temp.: 260 £ 5°C Time: 10 £ 1sec
Device Name: DFN3.5x4.5-20L
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» Theinformation described herein is subject to change without notice.

Y

FOCMCU Inc. is not responsible for any problems caused by circuits or diagrams described herein whose related industrial properties,
patents, or other rights belong to third parties. The application circuit examples explain typical applications of the products, and do not
guarantee the success of any specific mass-production design.

Use of the information described herein for other purposes and/or reproduction or copying without the express permission of FOCMCU Inc.

is strictly prohibited.

» The products described herein cannot be used as part of any device or equipment affecting the human body, such as exercise equipment,
medical eguipment, security systems, gas equipment, or any apparatus installed in airplanes and other vehicles, without prior written
permission of FOCMCU Inc.

> Although FOCMCU Inc. exerts the greatest possible effort to ensure high quality and reliability, the failure or malfunction of semiconductor

products may occur. The user of these products should therefore give thorough consideration to safety design, including redundancy, fire-

prevention measures, and malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.

Y

4 Update by Sep.2023
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