HT7182 21V, 14A

B HT7182 FEATURES

- Input voltage range: 2.7V to 21V

- Output voltage range: up to 21V

- Internal Fixed PWM frequency: 350kHz

- Programmable switch peak current limit: up to
14A

- High Efficiency
95% (PVIN =12V, VOUT=20V, IOUT =2A)
94% (PVIN = 12V, VOUT=20V, IOUT =4.5A)
93% (PVIN = 7.2V, VOUT=12V, IOUT =1.5A)
90% (PVIN = 7.2V, VOUT=12V, IOUT =5A)
96% (PVIN = 12V, VOUT=18YV, IOUT =1.5A)
95% (PVIN =12V, VOUT=18YV, IOUT =6A)

= 1.0pA current consumption during shutdown

- Two modes with different tr/tf for EMI solution

- Programmable soft start

- Thermal shutdown protection

- Pb-free Packages,ESOPS8

B HT7182 APPLICATIONS
+ Wireless/ Speakers - Portable Speakers
- Power Bank - Chargers

- Power Interface (USB Type-C, Thunderbolt)

- POS Terminal - Tablet PC/Note Book

/21V, 14A Boost Converter

2.7V-21V
21V
350kHz
14A

95% (PVIN = 12V, VOUT=20V, IOUT =2A)

94% (PVIN = 12V, VOUT=20V, IOUT =4.5A)

93% (PVIN = 7.2V, VOUT=12V, IOUT =1.5A)

90% (PVIN = 7.2V, VOUT=12V, IOUT =5A)

96% (PVIN = 12V, VOUT=18V, IOUT =1.5A)

95% (PVIN =12V, VOUT=18V, IOUT =6A)
1uA

tr/tf EMI

ESOPS8

USB TYPE-C

POS
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HT/7182 21V, 14A

B HT7182 DESCRIPTION

The HT7182 is a high-power density, asynchronous boost
converter with a 20mQ power switch to provide a high
efficiency and small size solution in portable systems. The
HT7182 has wide input voltage range from 2.7 V to 25 V to
support applications with single cell, two cell Lithium
batteries and 12V lead-acid batteries. The device has 14A
switch current capability and can provide an output voltage
up to 26.8V.

The HT7182 also implements a programmable soft-start
function and an adjustable switching peak current limit
function. HT7182 integrates two modes with different tr/tf to
balance different requirements of EMI and efficiency.

In addition, the device provides thermal shutdown
protection.

B HT7182 TYPICAL APPLICATION

/21V, 14A Boost Converter
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HT7182 21V, 14A

B HT7182 ORDERING INFORMATION

/21V, 14A Boost Converter

Ordering Number Package Type Marking Operatmg;’negrzperature Shipping Package / MOQ
HT7182
HT7182SPER ESOPS8 YYYMAABL 40 85 Tape and Reel / 2500pcs
Ordering Number
HT7182 SPE

Production Tracking Code

YYY

AA

R
L

Part Number

Lot Number

»
»
»
>
»
>

Internal Code

Shipping Package

Package Type

Random Code

Date Code - Month
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HT7182 21V, 14A /21v, 14A Boost Converter
B HT7182 TERMINAL CONFIGURATION
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B HT7182 TERMINAL FUNCTION
Temnal Name 1/0* Description
1 FB | Voltage feedback.
2 VOUT P Output pin.
Enable logic input. Logic high level enables the device. Logic low level disables the
3 EN | device and turns it into shutdown mode.
4 SW P The switching node pin of the converter.
Soft-start programming pin. An external capacitor Css connected to ground sets the ramp
rate of the internal error amplifier’s reference voltage during soft-start, 100nF is usually
5 SS/EMI (0] recommended. Css 100nF
Also used as mode setting for different tr/tf, an external resistor connected to ground sets a
flatter tr/tf. tr/tf 1 330k tr/tf
6 ILIM | Adjustable switch peak current limit. An external resister should be connected between
this pin and the AGND pin.
7 COMP 0 Output of the internal error amplifier, the loop compensation network should be
connected between this pin and the AGND pin.
Output of the internal regulator. A ceramic capacitor of 1uF is required between this pin
8 VCC (0]
and ground. 1uF
Provides both electrical and thermal connection from the device to the board. A matching
Ep GND G ground pad 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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HT7182 21V, 14A /21v, 14A Boost Converter
B HT7182 SPECIFICATIONS'

] 2
PARAMETER Symbol MIN MAX UNIT
VOUT 0.3 22
Volt SW / 08 24 v
oltage range
g g EN, VCC, COMP -0.3 7
FB -0.3 3.6
Operating temperature range TA -40 85
Operating junction temperature range TJ -40 150
Storage temperature range Tst6 -50 150
[ J
PARAMETER Symbol | CONDITION MIN TYP MAX UNIT
: Input
Vin Voltage 21 A
Vour VOUT pin 21 Y,
Operating temperature Ta -40 25 85
Operating junction temperature Ty -40 125
(]
Condition: Ta = 25°C, Vin= 2.7V-13.2V, Vour=4.5-13.2V, unless otherwise specified.
Power Supply and Reference Voltage
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VIN VIN pin 2.7 21 \Y%
Voltage range -
VOUT VOUT pin 21 \%
Under-voltage lockout Virio VIN Rising 2.7 \
(UVLO) threshold VIN Falling 25 \Y
Quiescent current fo) Ves = 1.3V, No switching 0.35 mA
Shutdown current lso IC qllsable_zq, no load, no feedback 1 UA
resistor divider
) PVin = 3.6V, Vout = 12V, light load 5.8 \Y
VCC regulation Vce
PVin = 3.6V, Vout = 12V, lL.oap = 0.5A 53 \
Reference voltage at
the FB pin Vrer 1.204 Vv
Soft-start charging lss 5 UA
current
EN Input
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
EN high threshold
voltage VenH 15 Vv
EN low threshold
voltage Ven 0.4 vV
EN. internal pull-down Ren 800 KO
resistance

! Depending on parts and PCB layout, characteristics may be changed.

2 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 conditions beyond those indicated under recommended operating conditions is
not implied. Exposure to absolute—maximum-rated conditions for extended periods may affect device reliability.
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HT7182 21V, 14A /21v, 14A Boost Converter

POWER SWITCH

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
MOSFET on- . .
resistance Rbs(on) Including wire bond 20 mQ
Operation Frequency Fosc 350 kHz

CURRENT LIMIT

PARAMETER Symbol CONDITION MIN TYP MAX UNIT

Peak switch current
limit

ILim 14 A

THERMAL SHUTDOWN

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Thermal shutdown
threshold Tso 150
Thermal shutdown
hysteresis Tsp_Hvs 20
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HT7182 21V, 14A /21V, 14A Boost Converter

B HT7182 TYPICAL OPERATING CHARACTERISTICS
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B HT7182 APPLICATION INFORMATION
1 Operation

The HT7182 is a high-power density, asynchronous boost
converter with a 20mQ power switch to provide a high
efficiency and small size solution in portable systems. The
switching frequency is 360kHz. HT7182 operates with pulse
width modulation (PWM), and improves the efficiency at light
load with the pulse frequency modulation (PFM).

2 Enable, Startup, and tr/tf (EN and SS/EMI pin)

The HT7182 has an adjustable soft start function to prevent
high inrush current during start-up. To minimize the inrush
current during start-up, an external capacitor, connected to the
SS/EMI pin and charged with a constant current, is used to
slowly ramp up the internal positive input of the error
amplifier. The larger the capacitance at the SS/EMI pin, the
slower the ramp of the output voltage and the longer the soft-
start time. A 100-nF capacitor is usually sufficient for most
applications.

HT7182 integrates two modes with different tr/tf. With a
single capacitor (Css) connected betweeen SS/EMI pin and
Ground, the mode with steep tr/tf will be selected, HT7182

operates with a higher efficiency and poorer EMI performance.

However, if a capacitor (Css) paralleled with a resistor 330k
(Rem) is placed between SS/EMI pin and Ground, the mode
with flatter tr/tf is selected, HT7182 opeartes with a lower
efficiency and better EMI performance.

When the EN pin is pulled into logic low (below 0.4V), the
HT7182 goes into the shutdown mode and stops switching.
Only when EN pin is pulled into logic high (above 1.5V), the
HT7182 works.

3 Adjustable Peak Current Limit (ILIM pin)

To avoid an accidental large peak current, an internal cycle-
by-cycle current limit is adopted. The low-side switch is
turned off immediately as soon as the switch current touches
the limit. The peak switch current limit can be set by a resistor
(RiLim) at the ILIM pin to ground. The relationship between
the current limit and the resistance is as the following figure.
The current limit should be set lower than 14A.

HT7182
20mQ

HT7182 PWM

PFM

HT7182

Css Css
100nF

HT7182
SS/EMI
HT7182
SS/EMI
tr/tf
EMI

EN

(Rium)
14A

350kHz
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tr/tf
(Css) tr/tf
EMI
(Css) 330k
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EN
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ILIM
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4 Qutput Voltage Setting (FB pin)

The output voltage is set by an external resistor divider (Rup, VOUT FB R
Ron in the Typical Application Circuit). To get the output
voltage VOUT, the Value of Rup and Rpn can be calculated as:
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6 Application Note
6.1 Inductor Selection

Because the selection of the inductor affects the power
supply’s steady state operation, transient behavior, loop
stability, and boost converter efficiency, the inductor is the
most important component in switching power regulator
design. Three most important specifications to the
performance of the inductor are the inductor value, DC
resistance, and saturation current.

To be simplified, the inductor value can be set as 4.7uH which
can be used in most cases.

The rated current, especially the saturation current should be

-10-

03/2023 - V1.0



Where

« Vripple_dis is output voltage ripple caused by charging and
discharging of the output capacitor.

« Vripple_ESR is output voltage ripple caused by ESR of the
output capacitor.

* VinN MmN
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(4) Set the compensation pole capacitor, Ce. 4) Cr

If the Cp is less than 10pF, it can be left open.

* Ro is the output load resistance __ fthe C
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HT7182 21V, 14A /21v, 14A Boost Converter

6.6 Typical Circuit Diagram (ESOPS8)
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HT7182 21V, 14A /21v, 14A Boost Converter
7 PCB Layout

7.1 Top Layer (ESOPS)
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HT7182 21V, 14A /21V, 14A Boost Converter
7.2 Bottom Layer (ESOPS)
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HT7182 21V, 14A /21v, 14A Boost Converter

B HT7182 PACKAGE OUTLINE
SPE (ESOPS8)

Size (mm)
Symbol
MIN MAX
A 1.45 1.75
Al 0.05 0.15
A2 1.35 1.55
b 0.30 0.50
c 0.22 0.28
D 4.7 5.1
E 5.8 6.2
El 3.85 4.05
L 0.4 1.27
h 2.4
g 3.3
e 1.27(BSC)
0 0° 8°
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HT7182 21V, 14A /21v, 14A Boost Converter

IMPORTANT NOTICE

ShenzZhen ChipSourceTek Technology Co.,Ltd. (Our company) reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue any products or
services. Customers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete.

w

Our company assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Our company components.

Our company products are not authorized for use in safety-critical applications (such as life support devices or systems)
where a failure of the Our company product would reasonably be expected to affect the safety or effectiveness of that
devices or systems.

The information included herein is believed to be accurate and reliable. However, Our company assumes no
responsibility for its use; nor for any infringement of patents or other rights of third parties which may result from its use.
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