HT7180 12.8V, 10A

B HT7180 FEATURES

* Input voltage range: 2.7V to 12V

- Output voltage range: up to 12.8V

- Internal Fixed PWM frequency: 500kHz

- Programmable switch peak current limit: up to
10A

- High Efficiency
94% (VIN = 7.2V, VOUT=9.3V, IOUT =1.5A)
90% (VIN = 7.2V, VOUT=9.3V, IOUT =6A)
93% (VIN = 7.2V, VOUT=12V, IOUT =1.5A)
89% (VIN = 7.2V, VOUT=12V, IOUT =4.5A)
89% (VIN = 3.6V, VOUT=12V, IOUT =1A)
82% (VIN = 3.6V, VOUT=12V, IOUT =2A)

= 1.0pA current consumption during shutdown

- Two modes with different tr/tf for EMI solution

- Programmable soft start

= Output overvoltage protection (at 13V), thermal
shutdown protection

- Pb-free Packages,SOP8L-PP

B HT7180 APPLICATIONS
- Wireless/ Speakers - Portable Speakers
- Power Bank - Chargers

- Power Interface (USB Type-C, Thunderbolt)

- POS Terminal - Tablet PC/Note Book

/12.8V, 10A Boost Converter

2.7V-12V
12.8v
500kHz
10A

94% (VIN = 7.2V, VOUT=9.3V, IOUT =1.5A)
90% (VIN = 7.2V, VOUT=9.3V, IOUT =6A)
93% (VIN = 7.2V, VOUT=12V, IOUT =1.5A)
89% (VIN = 7.2V, VOUT=12V, IOUT =4.5A)
89% (VIN = 3.6V, VOUT=12V, IOUT =1A)
82% (VIN = 3.6V, VOUT=12V, IOUT =2A)
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HT7180 12.8V, 10A

B HT7180 DESCRIPTION

The HT7180 is a high-power density, asynchronous boost
converter with a 22mQ power switch to provide a high
efficiency and small size solution in portable systems. The
HT7180 has wide input voltage range from 2.7 V to 12 V to
support applications with single cell and two cell Lithium
batteries. The device has 10A switch current capability and
can provide an output voltage up to 12.8V.

The HT7180 also implements a programmable soft-start
function and an adjustable switching peak current limit
function. HT7180 integrates two modes with different tr/tf to
balance different requirements of EMI and efficiency.

In addition, the device provides 13V output overvoltage
protection, and thermal shutdown protection.

B HT7180 TYPICAL APPLICATION

VIN: 2.7-12V

HT7180
22mQ

HT7180

/12.8V, 10A Boost Converter

2.7V 12V

10A

12.8Vv
HT7180

tr/tf

L

e s

c:IN

ILIM o
Csw e

CcomP
HT7180

‘e
-+ EN SS/EMI

Co—— GND

VOUT

FB

VvCC

—Cc

HT7180
EMI

13V

VOUT=1.204x(1+Ryp/Ron)

VOUT<12.8V

CVCC

TEL: +86-0755-27595155 27595165 -2-
FAX: +86-0755-27594792

WEB:Http://www.ChipSourceTek.com

E-mail: Sales@ChipSourceTek.com  Tony.Wang@ChipSourceTek.com

06/2021 — V0.1


Administrator
图章
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B HT7180 ORDERING INFORMATION

Ordering Number Package Type Marking Operating;negn;perature Shipping Package / MOQ
HT7180
HT7180SPER SOPS8L-PP VYYMAABL -40 85 Tape and Reel / 2500pcs
HT7180
HT7180SPET SOPSL-PP VYYMAAR 40 85 Tube / 100pcs
Ordering Number
HT7180 SPE R
\—> Shipping Package
» Package Type
» Part Number
Production Tracking Code
Yy« M AA B
\—> Random Code
» Lot Number
» Date Code - Month
» Internal Code
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HT7180 12.8V, 10A /12.8Vv, 10A Boost Converter
B HT7180 TERMINAL CONFIGURATION
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l |
swI 2 —-—————— 5 T 1 ssiemi
Top View
M HT7180 TERMINAL FUNCTION
Tel;\lrrz)lnal Name 1/0* Description
1 FB | Voltage feedback.
2 VOUT P Power supply.
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 (e} 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 390k tr/tf
6 ILIM | Adjustable switch peak current limit. An external resister should be connected between
this pin and the GND pin.
- COMP 0 Output of the internal error amplifier, the loop compensation network should be
connected between this pin and the GND pin.
8 VCC o Output of the internal regulator. A ceramic capacitor of 1uF is required between this pin
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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B HT7180 SPECIFICATIONS!

® Absolute Maximum Ratings™

PARAMETER Symbol MIN MAX UNIT
VOUT 03 13

Voltage range SW / 03 16 \%
EN, VCC, COMP -0.3 7
FB 03 3.6

Operating temperature range TA -40 85

Operating junction temperature range TJ -40 150

Storage temperature range Tst6 -50 150

® Recommended Operating Conditions
| PARAMETER | Symbol | CONDITION | MIN TYP | MAX | UNIT |

Supply voltage range

Vout

06/2021 — V0.1



HT7180 12.8V, 10A /12.8Vv, 10A Boost Converter

CURRENT LIMIT

PARAMETER Symbol CONDITION MIN TYP MAX UNIT

Peak switch current
limit

ILim 10 A

THERMAL SHUTDOWN

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Thermal shutdown
threshold Tso 150
Thermal shutdown
hysteresis Tso_tvs 20
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HT7180 12.8V, 10A [12.8V, 10A Boost Converter
B HT7180 TYPICAL OPERATING CHARACTERISTICS
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HT7180 12.8V, 10A

B HT7180 APPLICATION INFORMATION
1 Operation

The HT7180 is a high-power density, asynchronous boost
converter with a 22mQ power switch to provide a high
efficiency and small size solution in portable systems. The
switching frequency is 500kHz. HT7180 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 HT7180 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.

HT7180 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, HT7180

operates with a higher efficiency and poorer EMI performance.

However, if a capacitor (Css) paralleled with a resistor 390k
(Remi) is placed between SS/EMI pin and Ground, the mode
with flatter tr/tf is selected, HT7180 opeartes with a lower
efficiency and better EMI performance.

When the EN pin is pulled into logic low (below 0.4V), the
HT7180 goes into the shutdown mode and stops switching.
Only when EN pin is pulled into logic high (above 1.5V), the
HT7180 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 10A.

/12.8V, 10A Boost Converter
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Figure 1 Peak Current Limit (ILIM) vs ILIM terminal resistor (RiLim)
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HT7180 12.8V, 10A

4 Output Voltage Setting (FB pin)

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

/12.8V, 10A Boost Converter

VOUT FB Rup, Ron

= X(1+—)

Where VREF =1.204V.

Some typical output voltages can be set as the following
parameters

VREF =1.204V

Table 1 Output Voltage Settings

Vout(V) Rur(Q)

Ron(Q)

5 510k

162k

9.4 510k

75k

12.2 510k

56k

5 Protection Function
5.1 Under-voltage Lockout (UVLO)

The UVLO circuit prevents the device from malfunctioning at
low input voltage and the battery from excessive discharge.
The HT7180 has both VOUT UVLO function and VCC
UVLO function. It disables the device from switching when
the falling voltage at the VOUT pin trips the UVLO threshold
VuvLo, Which is typically 2.5V. The device starts operating
when the rising voltage at the VOUT pin is above the Vuvio ,
which is typically 2.7V. It also disables the device when the
falling voltage at the VCC pin trips the UVLO threshold,
which is typically 2.1V.

5.2 Over-voltage Protection

If the output voltage at the VOUT pin is detected above 13 V
(typical value), the HT7180 stops switching immediately until
the voltage at the VOUT pin drops the hysteresis value lower
than the output overvoltage protection threshold. This function
prevents overvoltage on the output and secures the circuits
connected to the output from excessive overvoltage.

5.3 Thermal Shutdown

A thermal shutdown is implemented to prevent damages due
to excessive heat and power dissipation. Typically, the thermal
shutdown happens at a junction temperature of 150°C. When
the thermal shutdown is triggered, the device stops switching
until the junction temperature falls below typically 130°C,
then the device starts switching again.

HT7180 VIN
VCC

13v HT7180

150

130
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HT7180 12.8V, 10A
6 Application Note

6.1

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.

Inductor Selection

To be simplified, the inductor value can be set as 2.2uH which
can be used in most cases.

The rated current, especially the saturation current should be
larger than the peak current during the whole operation. The
peak current can be calculated as follows.

/12.8V, 10A Boost Converter

DCR
2.2uH

x (——

Boost converter efficiency is affected significantly by the
inductor’s DC resistance (DCR), equivalent series resistance
(ESR) at the switching frequency, and the core loss. An
inductor with lower DCR and ESR would increase the
efficiency significantly.

The inductor should be placed as close as possible to the SW
pin. For a lower EMI radiation, connecting a resistor and a
capacitor in series to the ground would be helpful. 1ohm
resistor and 3.3nF capacitor (the package of resistor and
capacitor is recommended to be not smaller than 1206) would
be recommended in most cases

6.2 Output Capacitor Selection (Cour)

To be simplified, we recommend low-ESR capacitors of
LuF//10uF//10uF//470uF (“/I” represents paralleled) be placed
as close as possible to the Schottky diode for small output
voltage ripple.

Capacitors can lose most of their capacitance at rated voltage.
Therefore, leave margin on the voltage rating to ensure
adequate effective capacitance.

In detail, for the require output voltage ripple, use the
following equations to calculate the minimum required
effective capacitance Cour.

+ i) x
DCR

ESR DCR ESR

PCB Layout SW

SW RC

EMI R =1ohm,

C=33nF ( 1206 )

ESR  1uF//10uF//10uF//470uF
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HT7180 12.8V, 10A /12.8Vv, 10A Boost Converter

Where

= Vripple_dis is output voltage ripple caused by charging and * Viipple_dis

discharging of the output capacitor.

= Vripple_ESR is output voltage ripple caused by ESR of the  Viipple_ESR ESR

output capacitor. -

* Vin_min is the minimum input voltage of boost converter.. o Vin Min

* Vour is the output voltage.. e Vour

 lour is the output current. . lour

* Ipeak is the peak current of the inductor. o lpeak

« fsw is the converter switching frequency. . fow

* Rc esr is the ESR of the output capacitors. e Rec esr ESR
6.3 Diode Selection

Schottky diode with fast recovery times and low forward

voltages are recommended. Ensure the diode average and peak

current rating exceed the average output current and peak

inductor current. In addition, the diode’s reverse breakdown

voltage must exceed the output voltage.
6.4 Loop Stability

The HT7180 requires external compensation, which allows COMP

the loop response to be optimized for each application. The Rc ,Cc ,Cep

COMP pin is the output of the internal error amplifier. An
external compensation network comprised of resister RC,
ceramic capacitors Cc and Cp is connected to the COMP pin. Rc =56kQ, Cc =3.3nF, Cp=47pF

To be simplified, Rc is 33kQ, CC is 3.3nF, and Cp is 47pF. But comp
notice that this setting can only be adopted in most cases. In

detail, the compensation network parameters can be calculated

as follows.

(1) Set the cross over frequency, fc (D) fc

The first step is to set the loop crossover frequency, fc. The fc 1
higher crossover frequency, the faster the loop response is. It 110 fSW 1/5
is generally accepted that the loop gain cross over no higher 10kHz

than the lower of either 1/10 of the switching frequency, fSW,
or 1/5 of the RHPZ frequency, frupz. It’s proper to use a fixed
parameter of 10kHz for fc.

fRHPZ

x(1- )3
= 2—x
(2) Set the compensation resistor, Rc. 2) Rc
2 X X X X
a-Hx x
(3) Set the compensation zero capacitor, Cc. 3) Cc
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HT7180 12.8V, 10A

(4) Set the compensation pole capacitor, Cp.

If the Cp is less than 10pF, it can be left open.
e Ro is the output load resistance.
e D is the switching duty cycle. 1 - D =V in/ Vour

* Rsense is the equivalent internal current sense resistor,
which is 0.084 Q.

* Co is output capacitor.
* Vrer is the reference voltage at the FB pin, which is 1.204V.
e Gga is the amplifier’s transconductance, which is 190uA/V.

* Resr is the equivalent series resistance of the output
capacitor.

6.5 Layout Considerations

As for all switching power supplies, especially those running
at high switching frequency and high currents, layout is an
important design step. If layout is not carefully done, the
regulator could suffer from instability and noise problems.

= Use integral GND ground plane under the chip

* Minimize the length and area of all traces connected to the
SW pin

* The power traces, consisting of the GND trace, the SW trace,
the VIN trace and the VOUT trace should be kept short, direct
and wide.

= The input capacitor needs to be close to inductor Land GND
pin in order to reduce the input supply ripple. The output
capacitor needs to be close to Diode and GND pin in order to
reduce the output supply ripple.

« The resistor divider Rup and Rpn must be connected to FB
pin directly as closely as possible.

* The layout should also be done with well consideration of
the thermal as this is a high-power density device. A thermal
pad that improves the thermal capabilities of the package
should be soldered to the large ground plate, using thermal
vias underneath the thermal pad.

/12.8V, 10A Boost Converter
4 Cr

Cp 10pF,
e Ro
e D 1-D=Vi/Vour

= Rsense
0.084Q

e Co
* VRerF FB
* Gega

1.204V
190uA/V

* Resr

DCDC
Layout
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HT7180 12.8V, 10A

6.6 Typical Circuit Diagram

/12.8V, 10A Boost Converter
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HT7180 12.8V, 10A /12.8Vv, 10A Boost Converter

7 PCB Layout
7.1 Top Layer

A

[Fa% v
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HT7180 12.8V, 10A /12.8Vv, 10A Boost Converter

7.2 Bottom Layer
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HT7180 12.8V, 10A /12.8Vv, 10A Boost Converter

IMPORTANT NOTICE

Shenzhen ChipSourceTek Technology Co.,Ltd. (The 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.

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

The Company products are not authorized for use in safety-critical applications (such as life support devices or systems)
where a failure of the The 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, The 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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