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HS1464

HSETCL 150K Hz 2A PWM Buck DC/DC Converter

General Description

converter, and own the ability of driving a 2A load without adutial
transistor. It saves board space. The external shutdown functonbe
controlled by logic level and then come into standby mode. Triternal
compensation makes feedback control having good line and riegulation
without external design. Regarding protected function, téshutdown is to
prevent over temperature operating from damage, and currentisiragainst

over current operating of the output switch. If current limit ftian occurs

The HS1464 is a monolithic IC designed for a step-down DC/

DC

SOP8

and Ves is down below 0.5V, the switching frequency will be reducede TMS1464 operates at a switching

frequency of 150KHz thus allow smaller sized filter componéehés what would be needed with lower frequency

switching regulators. Other features include a guaranteed +{&fatwe on output voltage under specified input

voltage and output load conditions, and £15% on the osgilfequency. The output version included fixed 3.3V,

5V, 12V, and an adjustable type. The chips are available iaradsird 8-lead SOP8 package.

Features

3.3V, 5V, 12V and Adjustable Output Version
Output Adjustable Voltage From 1.23V to 37V
Fixed 150KHz Switching Frequency

Voltage Mode Non-synchronous PWM Control
Thermal-Shutdown and Current-Limit Protection
ON/OFF Shutdown Control Input

Wide 4.5V to 40V Input Voltage Range

Output Load Current: 2A

Low Power Standby Mode

Built-in Switching Transistor on Chip

Application

Simple High-Efficiency Step-down Regulator
On-card Switching Regulators

Positive to Negative Converter
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Pin Configuration

Pin Descriptions

. Name Description
(Top View) i
Vin Supply Voltage Input
VIN 01 80 GND Output | Power Switching Output
OUtPUt 2 70 GND GND | Ground
FB [M@3 6[11 GND FB Output Voltage Feedback Control
SD 4 51 GND SD | ON/OFF Shutdown
Block Diagram
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Absolute Maximum Ratings

Characteristics Symbol Value Unit
Supply Voltage VIN +40 \Y
ON/OFF pin input voltage )0} -0.3~ VN Y
Feedback pin voltage VFB -0.3 ~ VN \
Output voltage to ground &T -1 \
Power dissipation PD Internally limited w
Storage temperature Tstg -65 ~ +150 °C
Operating temperature Topr -40 ~ +125 °C
Operating voltage Vopr +4.5 ~ +40 \%

Electrical Characteristics

(Refer to the test circuit, M=12V for 3.3V, 5V, adjustable version and\#24V for the 12V version, .bap=0.5A)

Characteristics Symbol Test Conditions Min Typ Max | Unit
. VFB=1.3V
Feedback Bias Current (= (Adjustable version only) 50 100 nA
Oscillator Frequency Fosc 127 150 173 | kHz
. loutr=2A, No outside circuit
Saturation Voltage YaT Ves=0V force driver on 1.2 15 \Y
Max. Duty Cycle(ON) Vre=0V force driver on 93 98
DC %
Min. Duty Cycle(OFF) \tg=12V force driver off 0
. Peak current, No outside circuit
Current Limit leL Vrg=0V force driver on 3.0 4.0 A
Output Leakage Current No outside circuit 5 mA
(Output=0) | Vre=12V force driver off
Output Leakage Current - _
(Output=-1) Vin=40V 5 20 mA
Quiescent Current al Vre=12V force driver off 5 10 mA
. ON/OFF pin=5V
Standby Quiescent Current lstRY ViN=40V 50 200 HA
ON/OFF pin Logic Input Vi Low(regulator ON) 0.6
Threshold Voltage : v
9 Vi High(regulator OFF) 2.0

QN/OFF pin Logic Input i | Viosic=5.0V(OFF) 12 | 30

urrent UA
ON/OFF pin Input Current U Viocic=0.5V(ON) 0 10
Thermal Resistance Oic Junction to case 15 °C/IW
Thermal Resistance with Copper . . o
Area of Aapproximately 3 i (SN Junction to ambient 70 Cc/w

Continue:
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Characteristics Symbol Test Conditions Min Typ Max | Unit
HS1464-ADJE1
4.5V<V <40V
Output Feedback Ves 0.2A<I onp<2A 1193 |1.230 | 1.267 \%
Vout programmed for 3V
Effici ency n V|N=lZV, ||_0AD=2A 74 %
HS1464-3.3E1
Output Voltage Vour g;i\iﬁ_\cl,?;g/ 3168 [3.300| 3432 | V
Effici ency n V|N:12V, lLoap=2A 76 %
HS1464-5.0E1
Output Voltage Vour SVZZ\QINL;‘\‘SXZA 480 | 500 | 520 | Vv
Efficiency n Vin=12V, lLoap=2A 83 %
HS1464-12E1
Output Voltage Vour é%iYL'gfﬁgA 1152 | 1200 | 1248 | V
Efficiency n Vin=25V, lLoap=2A 20 %

Function Description

Pin Function +V n

This is the positive input supply for the IC switching regulator. A suitable input bypass capacitor must be

presented at this pin to minimize voltage transients and to supply the switching currents needed by the regulator.

Ground

Circuit ground.

Output

Internal switch. The voltage at this pin switches between (+Vin — Vsat) and approximately — 0.5V, with a

duty cycle of approximately Vour / Vin. To minimize coupling to sensitive circuitry, the PC board copper area

connected to this pin should be minimized.

Feedback

Senses the regulated output voltage to compl ete the feedback |oop.

Jun. 2021 Rev. 1.0

Page 4 of 7




)

HSETCL H 81464

SD

Allows the switching regulator circuit to be shutdown using logic level signals thus dropping the total input
supply current to approximately 150uA. Pulling this pin below a threshold voltage of approximately 1.3V turns
the regulator on, and pulling this pin above 1.3V (up to a maximum of 18V) shuts the regulator down. If this
shutdown feature is not needed, the SD pin can be wired to the ground pin.

Thermal Consider ations

The SOP8 package needs a heat sink under most conditions. The size of the heatsink depends on the inputv
oltage, the output voltage, the load current and the ambient temperature. The HS1464 junction temperature risesa
bove ambient temperature for a 2A load and different input and output voltages. The data for these curves wast
aken with the HS1464 (SOP8 package) operating as a buck-switching regulator in an ambient temperature of25
oC (still air). These temperature increments are all approximate and are affected by many factors. Highera
mbient temperatures requires more heat sinker.

For the best thermal performance, wide copper traces and generous amounts of printed circuit board copper
should be used in the board layout. (One exception is the output (switch) pin, which should not have large areas of
copper.) Large areas of copper provide the best transfer of heat(lower thermal resistance) to the surrounding air,
and moving air lowers the thermal resistance even further.

Package thermal resistance and junction temperature increments are all approximate. The increments are
affected by alot of factors. Some of these factors include board size, shape, thickness, position, location, and even
board temperature. Other factors are, trace width, total printed circuit copper area, copper thickness, single or
double-sided, multi-layer board and the amount of solder on the board.

The effectiveness of the PC board to dissipate heat also depends on the size, quantity and spacing of other
components on the board, as well as whether the surrounding air is still or moving. Furthermore, some of these
components such as the catch diode will add heat to the PC board and the heat can vary as the input voltage
changes. For the inductor, depending on the physical size, type of core material and the DC resistance, it could

either act as a heat sink taking heat away from the board, or it could add heat to the board.
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Application Circuit
Fixed Type Circuit

FB
chlz:;ut 3 L1 3.3VIZA
Output 47uH Output Load
Vin Inductor
+ 4 5 6 7 8 +
Cin T~ sD [6nd[Grd|Gnd|Gnd D1 — to
Capacitor Schottky Diode Capacitor
Adjustable Type Circuit
R:\Z 1K R11K
oy = e 1 FB Wy
Be Input: 3 39L1|-| 2.5V/2A
u
o i 2 Qutput QOutput é_oad
Vin Inductor
4 5 6 7 8
cin ™ 50 ordondandend & D1 Co
Capacitor Scholtky Capacitor
Diode
i g Sy e
R1
Vout = Vg x{1+—)
R2
VFB =1.23V
R2=1K ~ 3K
Delay Start Circuit
R2 1K R1n \/1\/}\;(
1oV al d | FB
DC Input_ 3 L1 2.5VIR2A
Vi Qutput 39uH Qutput Load
o ML 7] i A~ TS
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DELAY
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e

Jun. 2021 Rev. 1.0

Page 6 of 7



G

HSETCL HS1464
Outline Drawing
SOP8 Unit: mm
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