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HT7463C/HT7463D
60V/600mA, 1.25MHz/550kHz #
Asynchronous Step Down Converter HOLTEK

Features

» Wide Input Voltage Range 4.5V to 60V

* 60V/0.9Q Internal Power MOSFET

* 600mA Peak Output Current

» Up to 95% Efficiency

* 1.25MHz (HT7463C) and 550kHz (HT7463D) Fixed Operating Frequency
* Ultra Low Shutdown Current < 1pA

* Output Short Circuit Protection

* Thermal Shutdown Protection

» Package Type: 6-pin SOT23

Applications

* Power Meters
* Distribution Power Systems
 Battery Chargers

» Pre-Regulator for Linear Regulators

General Description

The HT7463C/D is a current mode buck converter. With a wide input range from 4.5V to 60V,
the HT7463C/D is suitable for a wide range of applications such as power conditioning from
unregulated sources. Having a low internal switch typical Rpsox value of 0.9Q, the device has a good
operating typical efficiency value of 95% and the added advantage of reduced junction temperature.
The operating frequency is fixed at 1250/550kHz for the HT7463C/HT7463D respectively. The
HT7463C allows the use of small external components while still being able to have low output
voltage ripple. A soft-start function can be implemented using the enable pin and by connecting an
external RC circuit allowing the user to tailor the soft-start time to a specific application.

Rev. 1.10 3 May 24, 2024



HOLTEK i ’

HT7463C/HT7463D

60V/600mA, 1.25MHz/550kHz
Asynchronous Step Down Converter

Application Circuit
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Note: *1. C4=330uF is recommended to achieve 1%o output ripple requirement.
*2. Set R1=84kQ and R2=6kQ for Vour=12V application.

*3. Typically recommended that L1=22uH for HT7463C and L1=47uH for HT7463D.
Electromagnetic interference situation suggest L1=100uH or more.
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HT7463C/HT7463D
60V/600mA, 1.25MHz/550kHz
Asynchronous Step Down Converter
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Pin Assignment

463X Top View
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X means C(1.25MHz)/or D(550kHz)
Pin Descpription

Pin Order Name Type Pin Discpription
1 CB I/0 SW FET gate bias voltage. Connect the boot capacitor between CB and SW
2 GND G Ground terminal
3 FB | Feedback pin: Set feedback voltage divider ratio with Vour = Ves (1+(R1/R2))
4 EN | Logic level shutdown pin. Internal pull low resistor
5 VIN P Power supply
6 SW O Power FET output

Absolute Maximum Ratings

Parameter Value Unit
VIN and SW -0.3 to 66 \Y
EN -0.3 to (Vint+0.3) \Y
CB above SW voltage +5.5 \%
FB -0.3t05.0 \Y
Operating Temperature Range -40 to 85 °C
Maximum Junction Temperature 150 °C
Storage Temperature Range -60 to 150 °C
Lead Temperature (Soldering 10sec) 300 °C
o Human Body Model 5000 \
ESD Susceptibility -
Machine Model 300 Vv
Junction-to-Ambient Thermal Resistance, 0,a 220 °C/W
Junction-to-Case Thermal Resistance, 6.c 110 °C/W
Recommended Operating Range
Parameter Value Unit
VIN 451060 \Y
SW and EN Up to 60 Vv

Note: Absolute Maximum Ratings indicate limitations beyond which damage to the device may occur.
Recommended Operating Ratings indicate conditions for which the device is intended to be functional, but

do not guarantee specified performance limits.
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HT7463C/HT7463D
# 60V/600mA, 1.25MHz/550kHz
HOLTEK Asynchronous Step Down Converter

Electrical Characteristics

Vin=12V and Ta=+25°C, unless otherwise specified

Symbol ‘ Parameter Test Condition ‘ Min ‘ Typ ‘ Max ‘ Unit
Supply Voltage
Vin Input Voltage VIN 4.5 — 60 \%
lcc Quiescent Current Ven=2.5V, Ves=1V — 0.5 0.6 mA
lorr Shutdown Current Ven=0V — 0.1 1 MA
Buck Converter
Vour Output Voltage Net®) — 1.0 — ]0.9%xVi| V
o HT7463C, Vrs=0.6V 1000 | 1250 | 1500 | kHz
fsw Switching Frequency
HT7463D, Vre=0.6V 440 550 660 kHz
HT7463C, Vrs=0V 85 105 — kHz
Frs Fold-back Frequency
HT7463D, Vrs=0V 85 105 — kHz
) HT7463C — 90 — %
Dwax Maximum Duty Cycle
HT7463D — 95 — %
ToN(min) Minimum ON-Time — — 100 — ns
Ros(on) Switch-ON Resistance Ven=2.5V — 0.9 — Q
Isw SW Leakage Current Ven=0V, Vsw=0V, Vin=60V — 0.1 1 HA
Ves Feedback Voltage 4.5V < Vin <60V 0.778 | 0.794 | 0.81 \%
IFB(leak) Feedback Leakage Current Ves=3V — — 0.1 MA
Ven=0V — 0.1 — MA
len EN Input Current
Ven=60V — 16 — A
Vin EN High Voltage Threshold 4.5V = Vin =60V 2.3 — — \%
Vi EN Low Voltage Threshold 4.5V < Vin =60V — — 0.9 \%
Protections
Vuvios Input Supply Turn ON Level UVLO+ — — 4.2 \%
Vuvio- Input Supply Turn OFF Level UVLO- 3.4 — — \%
loce Over Current Protection Threshold — — 1.2 — A
TsHo Thermal Shutdown Threshold OoTP — 150 — °C
Trec Thermal Recovery Temperature — — 125 — °C

Note: 1. MIN Output Voltage is restricted by Minimum ON-Time, 100ns.
2. MAX Output Voltage is restricted by Maximum Duty Cycle and Switch-ON Resistance.
3. The selection use of the HT7463C/HT7463D can refer to the Recommended Operating Area.
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HT7463C/HT7463D
60V/600mA, 1.25MHz/550kHz

Asynchronous Step Down Converter
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Typical Performance Characteristics

Vin=18V, Vour=12.5V, L=15/22uH for HT7463C and L=33/47uH for HT7463D, Ta=25°C, unless otherwise noted

Vour=12.5V (HT7463C)

Vur=12.5V (HT7463D)
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HT7463C/HT7463D
60V/600mA, 1.25MHz/550kHz

Asynchronous Step Down Converter
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HT7463C/HT7463D
60V/600mA, 1.25MHz/550kHz

Asynchronous Step Down Converter
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Typical Performance Characteristics (Continued)

Vin=18V, Vour=12.5V, L=22uH for HT7463C and L=47uH for HT7463D, Ta=25°C, unless otherwise noted
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HT7463C/HT7463D
# 60V/600mA, 1.25MHz/550kHz
HOLTEK Asynchronous Step Down Converter
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HT7463C/HT7463D
60V/600mA, 1.25MHz/550kHz #
Asynchronous Step Down Converter HOLTEK

Functional Description

Output Voltage Setup

The external resistor divider sets the output voltage, refer to the Application Circuit for details.
The feedback resistor, R1, also sets the feedback loop bandwidth with the internal compensation
capacitor. R2 is calculated using the following equation:

R2 = R1/((Vour/0.794V)-1) Q

Protection Features

The devices include dedicated protection circuitry which is fully active during normal operation for full
device protection. The thermal shutdown circuitry turns off power to the device when the die temperature
reaches excessive levels. The UVLO comparator protects the power device during supply power
startup and shutdown to prevent operation at voltages less than the minimum input voltage. The
HT7463C/D also features a shutdown mode decreasing the supply current to approximately 0.1pA.

Protection Trigger Vour Recovery
Under Voltage Lockout Vin is lower than Vuvio. | Vour is OV Vin is higher than Vuvio+
(UVLO)
Over Current Protection . Vour drop depends on | I is lower than loce next
(OCP) I rises to loce duty cycle cycle
Fold-back Frequency Vs is lower than 0.5V | Vour drops Veg rises to 0.5V
Over Temperature . )
Protection (OTP) Tj is over Tstp Vour drops to 0V Tj decreases to Trec

Protection Features List

Recommended Operating Area

The recommended operating area is related to the frequency, minimum on time, minimum off time,
over current and stability. The selection of the HT7463C/HT7463D can be implemented by referring
the following Recommended Operating Area figure according to input/output voltage requirements.
For example, if the input voltage is 30V and the output voltage is 5V, Vour/Vin=5V/30V=16.67%,
refer to the figure below, Y-axis Vin is 30V, HT7463D is recommended. If the input voltage minus
the output voltage is lower than 2.5V and no load, refer to Component Selection for Low input &
No-load to adjust the feedback resistor value.

HT7463C Recommended Operating Area

Prohibited Area

2 HT7463D Recommended Operating Area

Prohibited Area

| Recommended Operating Area

| Recommended Operating Area
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HT7463C/HT7463D
# 60V/600mA, 1.25MHz/550kHz
HOLTEK Asynchronous Step Down Converter

Recommended Component Values

Cs
1 * T'—o Vour
HT7463C/D D1 c3 I I c4
1lcs swle | = =
J__z GND VINFR . *—0 Vi
= 3 4 l l
FB EN 4o on/oft c1 c2
Control I I
R1 = =
NN

%2

Component Recommended Values

Vour (V) Package R1 (kQ) R2 (kQ)
3.3 51 (£1%) 16 (£1%)
5.0 SMD 0603 82 (x1%) 15 (£1%)
12.5 91 (£1%) 6.2 (¥x1%)
Reference Package Description Part Number Mfgr.
C1 SMD 0603 CAP 0.1uF/50V GRM188R71H104JA93D | Murata
C2 DIP 68uF/63V LGK Series Liket Corp
C3 SMD 0603 CAP 0.1uF/50V GRM188R71H104JA93D |Murata
C4 DIP 47uF/25V LGK Series Liket Corp
CB SMD 0603 CAP 0.1uF/50V GRM188R71M104K9 Murata
HT7463C: 15uH/22pH | GS54-150K / GS54-220K

L1 5.8mmx5.2mmx4.5mm Gang Song
HT7463D: 33uH/47uH | GS54-330K / GS54-470K

D1 DO-214AC Schottky Rectifier SS16 Fairchild

Frequency Fold-back Function

The devices include a frequency fold-back function to prevent situations of over current when the
output is shorted. It efficiently reduces overheating even if the output is shorted. This function is
implemented by changing the switching frequency according the feedback voltage, Vis. When the
output node is shorted, the device will reduce the frequency to 105kHz for the HT7463C/HT7463D
respectively resulting in a clamped input current. The HT7463C/HT7463D operates at a frequency
of 1250/550kHz under normal conditions and the feedback voltage is about 0.794V.

1400

FREQUENCY FOLD-BACK

1200

1000

800

600

Frequency(kHz)

== HT7463C
HT7463D

0 0.1 0.2 03 0.4 0.5 0.6 0.7
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HT7463C/HT7463D
60V/600mA, 1.25MHz/550kHz #
Asynchronous Step Down Converter HOLTEK

Start-up Function

The device EN pin in conjunction with an RC filter is used to tailor the soft-start time to specific
application requirements. When a voltage applied to the EN pin is between 0V and 2.3V, the device
will cause the cycle-by-cycle current limit in the power stage to be modulated for a minimum
current limit at OV up to a the rated current limit at 2.3V. Thus, the output rise time and inrush
current at startup are controlled.

14

12 Vegy vs. Current Limit

0.8

02 ——HT7463C
——HT7463D

13 1.4 15 16 17 18 1.9 2 2.1 22
Venl(V)

Current Limit(A)
o
B

Component Selection Guide

Inductor

Use an inductor with a DC current rating at least 25% percent higher than the maximum load current
for most applications. The DC resistance of the inductor is a key parameter affecting efficiency. With
regard to efficiency, the inductor’s DC resistance should be less than 200mQ. For most application,
the inductor value can be calculated from the following equation.

I = Vou % (VIN - Vout)
Vinx I ripple X ﬁw

A higher value of ripple current reduces the inductance value, but increases the conductance loss, core
loss, and current stress for the inductor and switch devices. A suggested choice is for the inductor
ripple current to be 30% of the maximum load current.

If some electromagnetic interference situation, suggest inductor value 100uH or more.

Input Capacitor

A low ESR ceramic capacitor (CIN) is needed between the VIN pin and GND pin. Use ceramic
capacitors with X5R or X7R dielectrics for their low ESRs and small temperature coefficients. For
most applications, a 2.2pF- 10pF capacitor will suffice.

Output Capacitor

The selection of COUT is driven by the maximum allowable output voltage ripple. Use ceramic
capacitors with X5R or X7R dielectrics for their low ESR characteristics. Capacitors in the range of 22puF
to 100uF are a good starting point with an ESR of 0.1Q or less.

330pF is recommended to achieve 1%o output ripple requirement.

Schottky Diode

The breakdown voltage rating of the diode should be higher than the maximum input voltage.
The current rating for the diode should be equal to the maximum output current to ensure the best
reliability in most applications. In this case it is possible to use a diode with a lower average current
rating, however the peak current rating should be higher than the maximum load current.

Rev. 1.10
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HT7463C/HT7463D
# 60V/600mA, 1.25MHz/550kHz
HOLTEK

Asynchronous Step Down Converter

Bootstrap Capacitor

A 0.1puF ceramic capacitor or larger is recommended for the bootstrap capacitor. Generally a 0.1uF
to 1uF value can be used to ensure sufficient gate drive for the internal switches and a consistently
low Rbpson.

Power Supply Application with Current Limiting

The HT7463C/D can limit the maximum output power by setting the EN pin to implement the CC/
CV output function, thereby constructing a power supply with current limiting (for example: battery
charger applications). Refer to the following steps:

1. Set the EN potential: Given an input voltage Viv at the highest operating ambient temperature,
with an external EN=2V, gradually reduce the electronic load CR mode impedance value. When
the voltage cannot be stably output, the OTP operation will be triggered. Starting to reduce the
EN potential until the OCP (10mV step) is triggered, that is, a significant decrease in output
voltage can be observed and the voltage can be output stably. The EN potential value is subtracted
by 50mV, and the remaining value is used as the EN potential setting value. Meanwhile continue
to reduce the electronic load resistance value to 0Q, observe and make sure there is no output
voltage bounce during the process.

2. Set the components: According to the EN potential setting value, add three components,

including a 104 capacitor, a 100kQ RA and a RB whose resistance value is calculated based on
Vin voltage and EN potential, thus implementing a design similar to CC/CV.

L1 VOUT
C3 C4
D1

cB SW Jﬁ

5 Py
GND VIN Vin

RB

4

FB EN c1 c2
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HT7463C/HT7463D
60V/600mA, 1.25MHz/550kHz #
Asynchronous Step Down Converter HOLTEK

Layout Consideration Guide
To reduce problems with conducted noise, there are some important points to consider regarding the
PCB layout.

* Ensure all feedback connections are short and direct. Place the feedback resistors and compensation
components as close to the FB pin as possible.

» The input bypass capacitor must be placed close to the VIN pin.

* The inductor, schottky diode and output capacitor trace should be as short as possible to reduce
conducted and radiated noise and increase overall efficiency.

» Keep the power ground connection as short and wide as possible.

1 #
HT7463C/D

(S0T23-6>EUB A UERIL

Ne1

1
L1] newi2

Top View Button View

Thermal Considerations

The maximum power dissipation depends on the thermal resistance of the IC package, the PCB
layout, the rate of the surrounding airflow and the difference between the junction and ambient
temperature. The maximum power dissipation can be calculated by the following formula:

Poomax) = (Timax) — Ta) / O5a
where Timax) is the maximum junction temperature, Ta is the ambient temperature and qsa is the
junction-to-ambient thermal resistance of the IC package (220°C/W for 6-pin SOT23)
For maximum operating rating conditions, the maximum junction temperature is 150°C. However, it is
recommended that the maximum junction temperature does not exceed 125°C in normal operation to
maintain reliability. The derating curve for maximum power dissipation is as follows:

0.6

0.568W
0.5

AN
~N

03 N

~

0.2

Maximum Power
Dissipation (W)

0.1
~
~

0

~
0 25 50 75 100 125 150
Ambient Temperature (°C)
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HT7463C/HT7463D
HDLTEK# 60V/600mA, 1.25MHz/550kHz

Asynchronous Step Down Converter

Package Information

Note that the package information provided here is for consultation purposes only. As this
information may be updated at regular intervals users are reminded to consult the Holtek website for
the latest version of the Package/Carton Information.

Additional supplementary information with regard to packaging is listed below. Click on the relevant
section to be transferred to the relevant website page.

» Package Information (include Outline Dimensions, Product Tape and Reel Specifications)
* The Operation Instruction of Packing Materials

e Carton information
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HT7463C/HT7463D

60V/600mA, 1.25MHz/550kHz
Asynchronous Step Down Converter

HOLTEK i ’

6-pin SOT23 Outline Dimensions

D

6

g

el

ﬂ

[ \
U 2
Al -
Dimensions in inch
Symbol
Min. Nom. Max.
A — — 0.057
A1 — — 0.006
A2 0.035 0.045 0.051
b 0.012 — 0.020
C 0.003 — 0.009
D 0.114 BSC
E 0.063 BSC
e 0.037 BSC
el 0.075 BSC
H 0.110 BSC
L1 0.024 BSC
0 0° — 8°
Dimensions in mm
Symbol
Min. Nom. Max.
A — — 1.45
A1 — — 0.15
A2 0.90 1.15 1.30
b 0.30 — 0.50
C 0.08 — 0.22
D 2.90 BSC
E 1.60 BSC
e 0.95BSC
e 1.90 BSC
H 2.80 BSC
L1 0.60 BSC
0 0° — 8°
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