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2.5~5.5VHIN, 2ARLMEET RS

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

- 30uA Quiescent Current

+ 1.5MHz typical switching frequency

= Shutdown current: <=1 A (typical)

- Soft start and start delay

= Over current limit protection

- Power good output

- Non-latching Undervoltage protection and
Thermal Shutdown protection

- Enable pin

- Packages: Pb-free Packages, SOT23-6

B APPLICATIONS

- 5V power rail applications
- Set top box

- Consumer electronics

* Industrial power supplies
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B DESCRIPTION

The HT7702 is a 2A, synchronous buck converter with HT7702 J&—2k 2A[FD L%, HEE

minimum external components and low shutdown current. /1> (i 432 51 A4 FIEG S 7 B

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.

R e e

The output voltage is adjustable through external resistor. i Y L F TSR S0 o BEL AT -
The HT7702 is available in SOT23-6 packages.

B TYPICAL APPLICATION
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B ORDERING INFORMATION

Part Number Package Type

Marking

Operating Temperature
Range

Shipping Package / MOQ

HT770223STNR SOT23-6 (STN)

023W

-40'C~85C

Tape and Reel / TBD

Part Number

HT770223 STN R

v

Marking

o
N
w
1=

v

v

v

L Shipping Package

Package Type

Device name

Date Code — Week

Device Name
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B TERMINAL CONFIGURATION

L
EN [<] rs
GND PG
sw [ <] vin
Top View
B TERMINAL FUNCTION
Terminal No. Name Description
Enable input. 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 can be
1 EN connected to VIN.
fEREMA . KFENS B E LA T LA . HENFZBRE L, LB . ENARERS, A
PAERIVING . ENREHEZ 7 S H B FIVING
Ground. GND should be placed as close to the output capacitor as possible to avoid the
2 GND high-current switch paths.
M. GNDRUS W] RESEUTH N ri A, DA Sy R IRUT R AE
Switch node.
3 W Jpaemn,
Input supply. VIN supplies power to all of the internal control circuitries. A decoupling
4 VIN capacitor to ground must be placed close to VIN to minimize switching spikes.
TN VINKFTA PR Es bl gt i . Betiigik s B AU BEVINKHE, DL
D IF R
Power good pin. Open drain output. The pull-up resistor should not be connected to any
5 PG voltage higher than 5.5V. Leave it floating if not used.
THEH . SMES B FBBH B IR A REIE 5.5V, HAMEH, RS
6 kB Feedback. Connect resistor divider to output voltage.
St Sy R L BH B tH L E .
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B SPECIFICATIONS'

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP MAX UNIT
VIN, EN, PG voltage VIN -0.3 6 \%
FB voltage FB -0.3 5.5 \%
SW voltage (DC) SW -2 VIN+0.3 \%
SW voltage (10ns transient) SW -3.5 9 \%
Moisture Sensitivity Level (MSL) MSL3
Junction Temperature TJ -40 150 T
Storage Temperature Tstc -55 150 C
ESD, Human-body model (HBM) HBM +2000 \
ESD, Charged-device model (CDM) CDM +500 Vv

® Recommended Operating Conditions

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VIN supply voltage Vin 25 5.5 \%
Output voltage Vour 0.6 VIN Vv
Output current lout 0 2 A
Operation Temperature Ta -40 85 C

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

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VIN UVLO threshold Vuvio R'S'.n J 249 v
Falling 2.30 \%
VIN UVLO hysteresis Vhys 0.06 \%
Quiescent supply current lo EN=H, Vrs = 1.0 V, no switching 30 uA
Shutdown supply current Isp Ven = OV 0.005 HA
High-side switch on resistance Robson)_H | VesT - Vsw = 5.5V 150 mQ
Low-side switch on resistance Rbs(on)_L 100 mQ
Current limit (high-side switch) ILim 3 A
Zero cross current detection Izc 0 A
EN up threshold VENH 11 1.3 \%
EN low threshold VENL 0.4 0.95 \%
th?n :E;Tg referenced to Vre 88%
Power good threshold Vee Vs falling, referenced to Vrs
nominal 0%
\F/’gl\t/;(;regood low-level output Vre oL SINK = 1 mA 0.4 Vv
llor;rp:ut leakage current into PG pa Vps = 5V 0.01 UA
Power good delay trc_pelay | Vs falling 40 us
Feedback voltage VeBH 600 mV
Soft-start time tss 800 us
Switching frequency fsw Vour = 1.8V 15 MHz
Thermal shutdown Trigger thermal shutdown 150 :C
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.
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B TYPICAL OPERATING CHARACTERISTICS
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v R U B N I MWWMN
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Vin=5V, Vour= 1.8V, lLoap = 1A Vin= 5V, Vour = 1.8V, lLoap = 0.1A
CH1->Vour; CH2->Vsw,
-
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ViN=5V, Voutr= 1.8V, lLoap = 0.8A->2A

CH1->Vour;

Vin= 5V, Voutr= 1.8V, lLoap = 2A->0.8A
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12023-12-12 14:27:33 |2023-12-12 1. 55|
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Vin= 5V, Vour = 1.8V, lLoap = 0.8A->2A, Crr=22pF

CH1->Vour;

Vin= 5V, Vour = 1.8V, lLoap = 2A->0.8A, Crr=22pF
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B APPLICATION INFORMATION

1 Description

The HT7702 is a 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.

1.1 Power Save Mode

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

1.2 100% Duty Cycle for Low Dropout

The device 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

The HT7702 has a dedicated enable control pin (EN) with
positive logic. Its falling threshold is 0.4V, and its rising
threshold is 1.3V.

When EN is below the threshold, the device is in shutdown
mode where the switching regulator turns off.

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

The HT7702 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 the
chip from operating at an insufficient supply voltage. The
UVLO rising threshold is about 2.36V, while its falling
threshold is about 2.3V.

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.

6 Over Current Limit Protection

The device is protected from over current by current limitation
the peak of the inductor current. The high side power
MOSFET current is accurately sensed via a current sense
MOSFET. When the high-side MOSFET current reaches to
the limitation, the high-side MOSFET is turned off and the
low-side MOSFET is turned on to ramp down the inductor
current with an adaptive off-time.

HT7702 & —#k 2A [F & sy, H
H 5D AN T RV ST HL -

oas PHAE b B FE AN, TARTE MR %
N 1.5MHz [ PWM #5; fERR I, aiF TAF
FE T REAR 2

FERR AU, St TARE AT e, MR
BEAR, LIRS

HT7702 2—2k 2A [FbM R, H
H 50 AN T RV ST LI -

s P T B BN, TARAE SR SR
N 1.5MHz [ PWM #5; fERR 3, #F TAF
FE R T RERR 2

HT7702 1¥] EN JlE s~ A R, s F i
Be. HREBIEN 0.4V, FABIER 1.3V, 4
EN KT 0.4V, #{F3kNSWriFizt,

HT7702 XMW 500ums % JEsh, —H
EN i/, FB HE#aZ&ME EFAE 0.6V,

RIEHUE (UVLO) ThREw] i Gots Fr TARAE
B H AN R 461 . UVLO ETFIE 2N
2.36V, TREBIMEN 2.3V,

AW IR RN T B R A AR R IR
FEFTAE. B AR R T H ERBMER, B4
O R o 2 BEAR TR IR BRI, A B
JE .

s 30 S FL K L AT DAL 1Y P 97 PR ) R
95 LE A ¥t o e 0T R ) LA A SIS I 2 e
M ETERIRAE, RS MW, Rz
AL G DL N TR Py, BRI L
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7 Setting the Output Voltage

The output voltage (Vour) is set by a resistor divider (Rgst and
Rege). The resistors can be determined with following

Equation.

Where Vg is 0.6V, typically.

VOUT = Vg X (1 +

8 Selecting the Inductor and Qutput Capacitor

Use the inductor and output capacitor as following.

BB EE (Vour) HIHEFH 2% (Rest 1
Ress) WHE. MR PUEE LN ARFE,

Hrh, Ve =0.6V.

RFBT)
Rpgpp

(2)

A LRI L A R 3R

OUTPUT Crr (pF) L (uH)
Rret (kQ) Rres(kQ) ional Court(uF)
VOLTAGE (V) (optional) MIN TYP | MAX
1.2 100 100 22 1 2.2 2.2 22~44
15 150 100 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
I pk and RMS current I, rus are calculated as following. The
inductor saturation current rating must be greater than the I, pk
and the RMS or heating current rating must be greater than

IL rwms.

ILPP -

ILRMS

BRI I FEL L I pps
RMS L I rvs THEL U o LA E O AT R IR
WK T I_pk, RMS B FRL A E (0 200K T

IL_RMSo

Vour _ Vinyax — Vour

ViNyax L X fow
I,
Iy, = lour + %

, 1
= lourr"+ 15

The output capacitor should be used with ceramic or other low
ESR capacitors. The required RMS current rating for the
output capacitor is as follow.

2
X1,

WEE HLI I pk AT

3)

4

(5)

i ) FL A A e R A AR AR ESR
HLA . it A ERAUE RMS HURINTT

I _ (VINMAX - VOUT) X Vour
CRMS T 12 X Fgpy X ViNgax X L

(6)
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9 Power Good (PG terminal)

The PG terminal is an open drain output, it can deliver device
condition information as the following table with different PG
status. Leave it float if not used.

PG I — ATt Hea i A FAR
SHIEEORESE B, WrEFR. AMEAR, W&

J:

PG status
Device condition
High Z Low
VFB>VPG ~
Enable

VFB<VPG N
Shutdown EN=L N
Thermal Shutdown N
Under-Voltage Lockout N

Power Removal VIN < 0.7V N

10 Input Capacitor (Civ)

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

11 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 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.

NI N UERCB R (0.1uF) 1A
fiff RE B GHEXT 10uF ). B HL S B iy T 8 K dan
ANHUE.

AR PCB Al Ja Xt T A8 E1s T B R HEE
TR IRAELE R, HS % N EDREIELU N R .

(O R AR ot i A R AT RESEIL O
Je

(2) {RFFEEIEHT AR ARG, Fra)
EXFT SW T A
XA BT R SW A A F [ o R 22U,
FEF#AE EMI 5 7K,

(3) FB LR Al Rzt 2 o B A Th ik 2%
(i SW 5 2D,
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B PACKAGE OUTLINE

SOT23-6
COMMON DIMENSTONS
CUNITS MEASURE=MILLIMETER

- | SYMBOL | MIN NOM MAX

c A 2.82 292 | 3.02

e Al 090 | 0985 | 10
_— | o A2 0.30 0.35 | 0.40

T B 1.52 162 | 172
A Bl 2.80 290 | 3.0
A1 B2 012 | 0.128 | 0.135

C 1.05 110 | 1.15

cL 003 | oos | 013

c2 0.6 065 | 07

D 0.03 0.08 | 0.13

il B D1 0.4 0.45 05

— D2 0.25TYP
D3 06 | 065 0.7
| 0.127 ° 0.008

D1
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B TAPE AND REEL INFORMATION

% P1

O 000 00 @<3<><

I I
I I I
oo o| lo| [o
Reel Diameter
I I I
T T T

BO
w

EFL A0
Cavity
- AO Dimension designed to accommodate the
HEEE component width; BHEEE
Reel Width - : :
(W1) BO Dimension designed to accommodate the
VI component length; ¥HEKE
[ [ | KO Dimension designed to accommodate the
} component thickness; FHEEE
w Overall width of the carrier tape;
Bk RE
P1 Pitch between successive cavity centers;
1ESRIE ) EEE
5% PIN1 J5{ISRIRSER

Quadrant Assignments for Pin1 Orientation in Tape

0000000 O0AO0

HESFL
Sprocket Holes
Q1 | Q2 Q1 | Q2
AP GE
Q3 Q4 Q3 Q4 User Direction of feed
7 |
N1/
%ﬂ%l‘ﬁ Pocket Quadrants
EE EE Bl .
sens | %xm | R oW BB | = | a0 | BO | ko | P1 | w | P
P # | sPQ B SR
art No. Package | Package . W1 (mm) | (mm) [ (mm) [ (mm) | (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
HT770223STNR | SOT23 STN 6 3000 178 9 3.2 3.18 1.38 4 8 Q3
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B TAPE AND REEL BOX INFORMATION

HEFR KE - . - .
sEs S5 - [ S Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Code (mm)
HT770223STNR SOT23 STN 6 45000 360 345 50
HT770223STNR SOT23 STN 6 30000 360 345 50
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IMPORTANT NOTICE
EE

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.

RIERE TR GEMD B ARAR (BUNREFHT) REX 5 RS SORREMBES. EIE. $Ee. e Al
A, s SRR AR IBUR o 2P 75N BANAL P B S DR 4 21 015 SR Bk e B .

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

HTS R 5 2 B8 0 WA B B DA R 2 7 7 i AR R T AN AR AR AR DA E

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 ™ i AR T WA dr e RR i & S 2 e AR s i R A

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.

AR AR OGS BRI TSR, (AHTIFAK AR BT, AT A 58 1 L RIF 3 =07 BORI AR 35 # 3«

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

T T AT DAIBAR B 2 B IR AH SGHE AN 2 07 3K

RAEBETRE (X)) REFRAFE

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Hohb:  WRLAR 3T A YE K 33395 IRC R HAME = 12

Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
Sales: 0573-82585539, sales@heroic.com.cn

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

Fax: 0573-82585078

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

Wechat MP: HEROIC_JX

B SR B 7 B AR, BEI SRIERHT 7 i 5 AR Bk
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