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3iEiE, 2.5~5.5VHIA, 2A[ECEET S

3-Channel, 2.5~5.5V Input, 2A, Synchronous Buck Converter

B FEATURES

« 2A converter with 150mQ and 100mQ FETs

* Input voltage range: 2.5V~5.5V

« Output voltage range: 0.6 V~VIN

- Power save mode to keep high efficiency in light
load

* 100% duty cycle for low dropout

= 30*3uA Quiescent Current

- 1.5MHz typical switching frequency

= Shutdown current: <=1 pA (typical)

- Soft start and start delay

= Over current limit protection

- Non-latching Undervoltage protection and
Thermal Shutdown protection

- Enable pin

- Packages: Pb-free Packages, QFN3*3-20L

B APPLICATIONS

- 5V power rail applications
- Set top box

« Consumer electronics

* Industrial power supplies

B DESCRIPTION

The HTN1302 is a 3-channel, 2A, synchronous buck
converter with minimum external components and low

shutdown current.

The device operates in PWM mode with typical 1.5MHz
switching frequency at medium to heavy loads. At light load,
the device operates in power save mode to keep high

efficiency.
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The output voltage is adjustable through external resistor.
The HTN1302 is available in QFN3*3-20L packages.

HTN1302 >kFHQFN3*3-20L3f 2% .
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B TYPICAL APPLICATION
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B ORDERING INFORMATION
Package Package . Shipping Package /
Part Number Type Abbr. Eco Plan MSL Level Marking MOQ
HTN1302SQER | QFN3x3-20L | SQE RoHS MSL3 YH\LNMK’QB% Tape SSSOFS?S' (R)/

Part Number

HTN1302 SQE

Package Type

R
L Shipping Package

Device name

Production Tracking Code

Y M AA

Lot Number

Date Code — Month
1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec

B
|—> Random Code

Internal Code

" YYYMAAB is production tracking code
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B TERMINAL CONFIGURATION
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B TERMINAL FUNCTION
Terminal No. Name Description
1,4,5,12,13, NC No internal connection, connect to GND for better thermal performance.
15, 16, 17 O HRERE, A EE R EIH DU 5 Al
) FB3 Feedback for CH3. Connect resistor divider to output voltage.
A3 S o . F g s HL P .
3 FB2 Feedback for CH2. Connect resistor divider to output voltage.
A2 A S o . F g s HL P Bt .
Switch node for CH2.
6 SW2 | smitoIr .
Input supply for CH2. VIN supplies power to all of the internal control circuitries. A
decoupling capacitor to ground must be placed close to VIN to minimize switching
7 VIN2 spikes.

HIE2HHN IR . VINJYFTA A B B AL L. it i A I AURCE AEVIN
BT, BLIgA TR ARIE

Enable input for CH2. Pull EN below the specified threshold to shut down the device.
Pull EN above the specified threshold to enable the device. Don’t leave EN floating. EN
8 EN2 can be connected to VIN.

THIE2RERE I . HEENSLEI BB LA R ASCH o FENSL R BIMELL E R . ENJIARE
=4, A LAEFVING

Enable input for CH1. Pull EN below the specified threshold to shut down the device.
Pull EN above the specified threshold to enable the device. Don’t leave EN floating. EN
9 EN1 can be connected to VIN.

B TAEREI . HEENSLEI BB LA R ASCH . SFENSL R BIMELL E R . ENJIARE
27, ATLHEFIVING.

10 VIN1 spikes.

Input supply for CH1. VIN supplies power to all of the internal control circuitries. A
decoupling capacitor to ground must be placed close to VIN to minimize switching

HIE TR VINFTA A Sl g gt i . Sebigd A L AR B AEVIN
BT, DB TR R ARUE

Switch node for CHI.
! SWU w1 i e .
14 FBI fe?flback for ?Hl. Connect resistor divider to output voltage.

A 1A bt . 30 s F PE U R

Enable input for CH3. Pull EN below the specified threshold to shut down the device.
18 EN3 Pull EN above the specified threshold to enable the device. Don’t leave EN floating. EN

can be connected to VIN.
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TEEIAIEREI . HEENSLEI BB LA R ASCH . SENSL R BIMELL EE . ENJIARE
27, ATLHZFIVING.

Input supply for CH3. VIN supplies power to all of the internal control circuitries. A
decoupling capacitor to ground must be placed close to VIN to minimize switching

19 VIN3 | spikes.

TBE3RHN IR VIN I il g ALl . Beihg I B A AU B AEVIN
BT, DA IF SRR

Switch node for CH3.
20 SW3 | i3I,

Ground. GND should be placed as close to the output capacitor as possible to avoid the
EP GND high-current switch paths.

Hb. GNDRL AT RESEIT o i 7%, DA G g FELIAD T R R A
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B SPECIFICATIONS'

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP MAX UNIT
VINx, ENx VIN -0.3 6 \
FBx voltage FB -0.3 5.5 \%
SWx voltage (DC) SwW -2 VIN+0.3 \Y,
SWx voltage (10ns transient) SW -3.5 9 \%
Moisture Sensitivity Level (MSL) MSL3
Junction Temperature Ty -40 150 °C
Storage Temperature Tste -55 150 °C
ESD, Human-body model (HBM) HBM +2000 \Y
ESD, Charged-device model (CDM) CDM +500 \Y

® Recommended Operating Conditions

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VINX supply voltage VIN 2.5 55 \%
Output voltage Vour 0.6 VIN \Y
Output current lout 0 2 A
Operation Temperature TA -40 85 T

® Electrical Characteristics
VIN =5V, Ta = +25°C, unless otherwise noted.

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Rising 2.40 \%
VINx UVLO threshold VuvLo -
Falling 2.30 \Y,
VINx UVLO hysteresis Vhys 0.06 \%
Quiescent supply current la EN=H, Vrs = 1.0 V, no switching 30*3 uA
Shutdown supply current Isb Ven = 0V 0.015 MA
High-side switch on resistance Roson)_H | VBsT - Vsw = 5.5V 150 mQ
Low-side switch on resistance Rbs(on)_L 100 mQ
Current limit (high-side switch) lLim 3 A
Zero cross current detection Izc 0 A
ENx up threshold VenH 1.1 1.3 \%
ENXx low threshold VENL 0.4 0.95 \%
Feedback voltage VFBH 600 mV
Soft-start time tss 800 us
Switching frequency fsw Vour = 1.8V 1.5 MHz
Trigger thermal shutdown 150 C
Thermal shutdown - -
Hysteresis 20 C

" 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.

Copyright©2025, Heroic Technology -5- 10/2025 - V0.5




s H JIC
Q@ technaology HTN1302

Buck Converter
H TYPICAL OPERATING CHARACTERISTICS

Characteristics of one channel.
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Vin= 5V, Vour = 1.8V, lLoao = 0.8A->2A

Vin= 5V, Vout= 1.8V, lLoap = 2A->0.8A

CH1->Vour;
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[2023-12-12 14:27:33
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ViN= 5V, Vout = 1.8V, lLoap = 2A->0.8A, Crr=22pF
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B APPLICATION INFORMATION

1 Description

The HTN1302 is a 3-channel, 2A, synchronous buck converter
with minimum external components and low shutdown
current. Each channel operates a sync buck converter with
identical performance and independent operation.

The device operates in PWM mode with typical 1.5MHz
switching frequency at medium to heavy loads. At light load,

the device operates in power save mode to keep high efficiency.

1.1 Power Save Mode

At light load, each channel operates in power save mode, the
switching frequency and current is reduced.

1.2 100% Duty Cycle for Low Dropout

HTN1302 offers an output voltage close to the input voltage
as it supports 100% duty cycle, where the high-side switch
FET is constantly turned on and the low-side switch FET is
turned off.

2 Enable (EN) Control

Each channel has a dedicated enable control pin (EN) with
positive logic. Its falling threshold is 0.4V, and its rising
threshold is 1.3V.

When ENXx is below the threshold, each channel is in shutdown
mode where the switching regulator turns off.

3 Soft Start and Start Delay with Pre-biased Output Voltage

Each channel employs an internal 500us soft start to ramp up
the FB voltage from 0V to 0.6V linearly once EN pulled high.

4 Under-Voltage Lockout (UVLO)

Under-voltage lockout (UVLO) is implemented to protect
each channel from operating at an insufficient supply voltage.
The UVLO rising threshold is about 2.36V, while its falling
threshold is about 2.3 V.

5 Thermal Shutdown

Thermal shutdown is implemented to prevent the chip from
operating at exceedingly high temperatures. When the silicon
die temperature is higher than its upper threshold, the entire
chip shuts down. When the temperature is lower than its lower
threshold, the chip is enabled again.

HTN1302 /23K 3 @il 2A [FIP i
Heds, ﬂﬁ%/'\E’J?I\*BE#%MEE?%LE%/M A
WMIEMERE— 2. CARAHERST.

A A B RN, AR AT AR
N 1.5MHz [ PWM #38; fERR, 8 TAF
e T R

TERR T, ZiE
HEFAG, AN

B TARE R T R, A0

HTN1302 2&—3k 3 iHil. 2A [FB
Heds, FARDEISNET T AR T .

BB TEAE T B A, TR SR OG0
9 1.5MHz ¥ PWM #i30; fERE0, U T Ak

NN

FE = T REAR

AN HEIE R EN B BT R PR A
HFBEERN 0.4V, LFRMEN 1.3V, H
EN T 0.4V, fF3E A KIBrR.

FAEIE R A 500ums BE 30,
EN fig, FB HEm&Z&ME FAE 0.6V,

KIEBUE (UVLOD ThRE vl i G I T
VELE AU I AN R I 2% . UVLO BT HBIME A0
2.36V, TFEBIEN 2.3V,

ISR W ORI Y 1Bl by R A R IR
FEF AR B AR R T H ERBMER, B4
OF R Mo iR AR T H N BRBE R, S8 K
JA
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6 Over Current Limit Protection

Each channel is protected from over current by current A 38 0 ) E R R A WAL ) R A R 4
limitation the peak of the inductor current. The high side Sk b . N Th 2R A ) L ST A . Y
power MOSFET current is accurately sensed via a current AN Th 2k B IR, ST 2R S, A

sense MOSFET. When the high-side MOSFET current reaches Th 2R 455 45— AN 5 R F R L R R
to the limitation, the high-side MOSFET is turned oft and the AR BB RO R 330, R HL e

ray
low-side MOSFET is turned on to ramp down the inductor i
current with an adaptive off-time.
7 Setting the Output Voltage
The output voltage (Vour) of each channel is set by a resistor FAEIEMRHEE (Vour) HHEZE
divider (Rrpr and Rrpp). The resistors can be determined 2% (Regt Ml Regg) WE. PR LU LLT
with following Equation. ARHGE .

Where Vg is 0.6V, typically. o, Vg =0.6V

VOUT = Vig X (1 + RFBT) (2)
FBB
8 Selecting the Inductor and Output Capacitor
Use the inductor and output capacitor as following. 2 B AN Y B AR I R 3R
OUTPUT L (uH)
voumce v | R ) Rres(kQ) (Sgggﬁ’]';f) s Cour(uF)

1.2 100 100 22 1 2.2 2.2 22~44

1.5 150 100 22 1 2.2 2.2 22~44

1.8 200 100 22 1 2.2 2.2 10~44

2.5 150 47 22 1 2.2 2.2 10~44

3.3 120 26.7 22 1 2.2 2.2 10~44
The inductor peak-to-peak ripple current I, pp, peak current LRI I PR AL I P UEEELFRLVRL 1Pk AN

IL px and RMS current I, rus are calculated as following. The RMS HJi I rms THEIITF . HUREUE AT

inductor saturation current rating must be greater than the I, px WIRT I pk, RMS B 70450 (B Fik T
and the RMS or heating current rating must be greater than -

I IL_RMSo
L_RMS.

_ Vour _ Vingax —Vour

L,, = v X L], 3)
INyax sw
I,

ILPK = IOUT + % (4)

2, 1 2
Iems = Hour™ + 12 X1, (5)
The output capacitor should be used with ceramic or other low iy HH 2 N P A B A ESR

ESR capacitors. The required RMS current rating for the 2. i AR ERAAE RMS HRITT
output capacitor is as follow.

I _ (VINMAX - VOUT) X Vour
CRMS ™ V12 X Fgyy X Vingax X L

(6)
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9 TInput Capacitor (Civ)

An input decoupling capacitor (0.1uF) and a bulk capacitor
(Over 10uF) is needed for each channel. The voltage rating
should be higher than the maximum input voltage.

10 PCB Layout Guidelines

Efficient PCB layout is critical for stable operation. For best
results, refer to following figure and follow the guidelines
below.

(1) Place the input capacitor and output capacitor of each
channel as close to the device as possible.

(2) Keep the power traces very short and fairly wide,
especially for the SW node.

This can help greatly reduce voltage spikes on the SW node
and lower the EMI noise level.

(3) Run the feedback trace as far from the inductor and noisy
power traces (like the SW node) as possible.

B8 8 0 N g AR S IR O A
(0.1uF) F—/Mi#fe A GBI 10uF). #iE
CENEY VA I 5 O DN YA

A PCB Aii Xt T REisfr 2R EE
SRS IRESS R, ESH TEDREIELU N R .
(O A EEMRMA RS, Ml BRER
ARESEIL T o
(2) fR¥FHREPIZARF B KT8, 55
FERT T SW i R
XA BT RORFRAIC SW 5 51 B L e 2RI,
FH K EMI R KF-

(3) FB LR Al RE iz 2 o AN Th 3 2%
(I SW 5 20D,
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B PACKAGE OUTLINE
QFN3*3-20L

L D o
h
Pinz0 Pinig Pini6 |

= _.I | ] | ] U U U SYBOL IMILLiMETER
e ' - MIN | NOM | WAX
= - E+ - A | 0.70 | 0.75 | 0.80
) =2 - Al — loo02]0.05
- —h = - = - b 0.15 | 0.20 | 0.25
b1 | 0.07 | 0.12 | 0.17

(i) 1]

— _— c 0.203 REF
Pins Fini1 o e o) o D |29 ]200] a0
0 m% p2 | 1.40 [ 1.50 | 1.60

l/] r] ﬂ Nd 1. 60 BSC

PinG Ping
bi l_i.l e 0. 40 BSC

E 2.90 | 3.00 | 3.10
Top View Side View Bottom View E2 1.40 | 1.50 | 1.60
Ne 1. 60 BSC
h 0.20 | 0.25 | 0.30
k 0.30 | 0.35 | 0.40
ki L 0.35 | 0.40 | 0.45

i 1 S O O = }

Al

Side View
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B TAPE AND REEL INFORMATION

X P1

OO0 0 00 o @-<9<

= o] [=] [5
Reel Diameter
Dr | / | |
| | |
T T T

BO
\

EFL A0
Cavity
AO Dimension designed to accommodate the
BEsE component width; FHERE
Reel Width - : :
w1 BO Dimension designed to accommodate the
VI component length; FHEKE
[T | KO Dimension designed to accommodate the
} component thickness; FHEEE
W Overall width of the carrier tape;
R EE
P1 Pitch between successive cavity centers;
1ESRRE L) ERE
it PINT 5 (SR

Quadrant Assignments for Pin1 Orientation in Tape

OO O0O0O0O00O00O0O0

HESFL
Sprocket Holes
Q1 Q2 Qi Q2
BR#EEER
Q3 Q4 Q3 Q4 User Direction of feed
k_\ ? o
NI/
%‘ﬁ%l‘ﬁ Pocket Quadrants
ETESS IR B .
P T R BB | =o | a0 | BO | ko | P1 | w | PN
P & SPQ BE SR
art No. Package | Package A W1 (mm) | (mm) | (mm) | (mm) [ (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
HTN1302SQER | QFN3*3 SQE 20 5000 330 12 3.3 3.3 1.05 8 12 Q1
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B TAPE AND REEL BOX INFORMATION

HFRA KE . - .
siES 3PS - Ll = | #E Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Code (mm)
HTN1302SQER QFN3*3 SQE 20 10000 360 345 65
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IMPORTANT NOTICE
ER

Heroic Electronic Technology (Jiaxing) Co., Ltd (HT) 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.

RIEETRE GEMD B ARAR (BUNRFRHT) REN 5 IR ORI BB, BIE. fEm. oAl
A, s I SRR AR SS IBUR o 20 A5 BRI P B S DR 4 21 015 2 el Bee 21 .

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

HTOX A5G E H 0356 B A B B DA 25 77077 it RO AR R BE T AN AR FEAT AT 54T

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

HT 7 i RS BOR T8 Ui AR i A & 5 e e MR s (R R A v

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

ARSI OGS BRI A T SER), (EHTIFAXT AR DT, AR A i 1 L R FI 3 = J7 ORI 12 35 F 3

Following are URLs and contacts where you can obtain information or supports on any HT products and application
solutions:

TN AT BAIB AR BB A F KA SR AN R T 5

REBEFRHE (3% BRARAF

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Huhik: WV AR 5% 4T R IX K #9065 BLBICBDIE X 215 #4112

Add: 11th floor, Building 21, No. 906, Yatai Road, Jiaxing, Zhejiang Province
Sales: 0573-82586608, sales@heroic.com.cn

Support: 0573-82586151, support@heroic.com.cn

Website: www.heroic.com.cn; wap.heroic.com.cn

Wechat MP: HEROIC_JX

T R AR B IS A AT, BE SRR 5 S A B BURH
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