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16V, 4. SASH EE S

16V, 4.5A Boost Converter

B FEATURES

* Input voltage range: 2.6V to 5.5V
+ Output voltage range: up to 16V
- Programmable switch peak current limit:
up to 3A (SOT23-6)
up to 4.5A (ESOPS8)
= 0.1pA current consumption during shutdown
- Programmable soft start
= Output overvoltage protection (at 20V), thermal
shutdown protection
- Pb-free Packages,SOT23-6, ESOP8

B APPLICATIONS
+ Chargers - LCD Displays
- Digital Cameras - Handheld Devices

- Portable Products

- NEREEE: 2.6V-5.5V

- BB ETE: &E16V

- A YRFRIE(ERER: 3A (SOT23-6), 4.5A (ESOPS8)
- (RRURTHAE, KETEEIR0.TUA

- OIYRTEIREEN

CBIHEEE (20V), RCRETERR

- SOT23-6, ESOP8FEAE 4L

- FEEERR - LCDER
- EUEREN - FRRE
- (BIEIRE
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B DESCRIPTION

The HT7183 is a high-power density, asynchronous boost
converter with a 120mQ power switch to provide a high
efficiency and small size solution in portable systems. The
HT7183 has input voltage range from 2.6 V to 5.5 V to
support applications with different power supply. The device
has 3A switch current capability and can provide an output
voltage up to 16V.

The HT7183 also implements a soft-start function and an
adjustable switching peak current limit function.

In addition, the device provides 20V output overvoltage
protection, and thermal shutdown protection.

B TYPICAL APPLICATION

HT7183:2 — 3k mi LR 7 U TH R e e ds, B2k
120m Q TP R4, AR R G = )
NS R TT 5

HT7183 G 2.6VES. 5V NHLIETEE, 7k
S RAFE AL SRS HR . AR R A 3A
FFICHIRAE 11, I H BRIt mk 16V G 4
HLJE o

HT71833i0 3 FF 0 211, LA A] 5 i T SR
FLE PR 1] o

BEAL, 1Z I SR AT 20V H B LR L A
R LRY

%F o—o <<|)> VOUT<16V
SS34 I Cour VOUT=0.6%(1+Ryp/Ron)

4.7uH
— Y Y S

IC‘N Rsw i
-

0.1uF//10uF//10uF Csw
UPAOURIZEu HT7183

VCC: 2.6-5.5V

vCC

M P EN GND

"~ 0.1uF//10uF//10uF
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B ORDERING INFORMATION

) Operating .
Part Number Package Type Marking Temperature Range Shipping Package / MOQ
HT7183STNR SOT23-6 (STN) 71KYAA -40°C~85C Tape 3330?3? (R)/
HT7183 AN ar Tape and Reel (R) /
HT7183SPER ESOPS8 (SPE) YYYMAAB! 40°C~85C 2500pcs

Part Number

HT7183

STN

v

Package Type

Marking

\‘
[ERY
A
<

Model

v

Week

v

Year

v

Production Tracking Code

YYY M

AA

v

Chip ID

Random Code

Lot Number

los]
v v v [

L YYYMAAB is production tracking code

Internal Code

R
L Shipping Package

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

o \_/
® ne [T ] 5 11 sw
s [ ] oc T
oc I—=7 | | J—/1I1 nNc
GND vce I EP |
vee L= l GND S i =
FB EN : :
en[[ <+ -—————-— 5 T 1 ne
SOT23-6 Top View ESOP8 Top View
B TERMINAL FUNCTION
Terminal No. L
Name /0t Description
SOT23-6 | ESOP8
1 8 SW P The switching node pin of the converter. FF 5% %% i
EP GND G Ground. s
3 6 FB I Voltage feedback. Ff & % 15
Enable logic input. Logic high level enables the device. Logic low level disables the
4 4 EN I device and turns it into shutdown mode. g, & TR IRHSFE ik
5 3 VCC P Power supply. FLE L
6 ’ oc | Aqu;tabIe switch peak.current Iimjt. An e}ternal resister should be connected between
this pin and the GND pin. V&{E HL i 1 B, BeraBLEHh
- 1,57 NC - No connection, connect to GND.

L 1: Input; O: Output; G: Ground; P: Power; BST: BOOT Strap; OD: Open drain
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B SPECIFICATIONS'

® Absolute Maximum Ratings™

PARAMETER Symbol MIN MAX UNIT
vCC -0.3 6
Voltage range SW / -0.3 20 \Y;
EN, FB -0.3 6
Operating temperature range Ta -40 85 C
Operating junction temperature range Ts -40 150 C
Storage temperature range Tste -50 150 C

® Recommended Operating Conditions

PARAMETER Symbol | CONDITION MIN TYP MAX UNIT
Supply voltage range Vce 2.6 55 \%
Operating temperature Ta -40 25 85 C
Operating junction temperature Ty -40 125 C

® Electrical Characteristics
Condition: Ta = 25°C, Vin= 2.6V-5.5V, Vout=4.5-13.2V, unless otherwise specified.

Power Supply and Reference Voltage

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Power voltage range VCC 2.6 55 \%
Under-voltage lockout v Rising 24 \
(UVLO) threshold uvo Falling 2 v
Quiescent current lo Ves = 1.3V, No switching 0.3 mA

IC disabled, no load, no feedback
Shutdown current Isp resistor divider 0.1 UA
Reference voltage at
the FB pin Vrer 0.6 v
Output overvoltage
protection Vovp 20 \V;
EN Input

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
EN high threshold
voltage Venr 1.8 \Y;
EN low threshold
voltage Vene 0.6 \Y;
EN internal pull-down
resistance Ren 800 kQ
POWER SWITCH

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
?gg;';ﬁge on- Rbs(on) Including wire bond 120 mQ
Operation Frequency Fosc 800 kHz
CURRENT LIMIT

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Peak switch current i SOT23-6 3 A
limit ESOPS8 45 A

! 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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THERMAL SHUTDOWN

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Thermal shutdown o
threshold Tso 150 C
Thermal shutdown o
hysteresis Tso_nvs 20 C
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B TYPICAL OPERATING CHARACTERISTICS

Iout Vs n Ioul VS n
100.00 100.00
T é M
80.00 N 80.00
SOT23-6 SOT23-6
s 60.00 S 60.00
= =
40.00 40.00
20.00 ——=VIN=33V,VOUT=5 20.00
= VIN = 4.2V, VOUT = 5
m—=V/IN = 3.3V, VOUT =12V e VIN = 4.2V, VOUT = 12
0.00 0.00
0.01 0.1 1 0.01 0.1 1
Tout(A) Tout(A)
Iout vsn If:)ut vsn
100.00 100.00 |
M S~
80.00 80.00
\\ N_ T~
SOT23
~ - ESOP8
€ 60.00 € 60.00
= =
40.00 40.00
20.00 20.00 ==Y[N=3.6V,VOUT =
VIN =5V, VOUT = N5 ev ol Eidv
0.00 0.00
0.01 0.1 1 0.01 0.1 1
Iout(A) Tout(A)

Copyright©2023, Heroic Technology -7- 11/2023 - V2.0



f"@. HEROIC

s/ technology,

HT7183

Boost Converter

B APPLICATION INFORMATION
1 Operation

The HT7183 is a high-power density, asynchronous boost
converter with a 120mQ power switch to provide a high
efficiency and small size solution in portable systems. The
switching frequency is around 800kHz. HT7183 operates with
pulse width modulation (PWM), and improves the efficiency
at light load with the pulse frequency modulation (PFM).

2 Enable and Soft Start Function

The HT7183 integrates soft start function to prevent high
inrush current during start-up, and is charged with a constant
current, slowly ramp up the internal positive input of the error
amplifier.

When the EN pin is pulled into logic low (below 0.6V), the
HT7183 goes into the shutdown mode and stops switching.
Only when EN pin is pulled into logic high (above 1.8V), the
HT7183 works.

3 Adjustable Peak Current Limit (OC 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
(Roc) at the OC 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 3A for SOT23-6 or 4.5A
for ESOPS.

RocVs loc

HT7183 &2 —im IR DTt IR i ihas, 4
B 120m Q ThERFF A, AfEHE R gt =ik
/N RST R 7 56 o FLOF SRM% 2 800kHz
HT7183 TAESE PWM #3, (HIERREI TAELE
PFM #52 DASRE iy TAE R

HT7183 BA HUa zhThee, ARG IS Ja3)
AN PNCER

ORI EN AT 18 A 19T R 5 25 W7 EN
JREA, e A A SRIR, fF1ETH s EN
P, A REATHE LA .

D3 S n] BE IR SR NMER HLR AR U, HT 7183
WE T8 L PR R D . — BT ORI
1% BB AR FIRT PRI, AR S ED SR HA
AR 18 K LRI o

e B LR PR B PTaE IE OC 5l Bl Hi BEL

(Roc)ZEHI I E, XA NE. WM iR HME
W E N/NT 3A (SOT23-6)5k 4.5A (ESOPS).

N

RERN
N

Ioc (AD

\

50 100 150 200

Roc(k2)

300 350 400

Figure 1 Peak Current Limit vs OC terminal resistor (Roc)
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4  Qutput Voltage Setting (FB pin)

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

Ryp
Vour = Veer X (1 + R_)

Where VREF =0.6V.

Some typical output voltages can be set as the following
parameters

i HUE A VOUT Al FB i ) Rup, Ron
EENER

DN

Hr Verer = 0.6V,
WA R E SR,

Table 1 Output Voltage Settings

Vour(V) Rur(Q) Ron(€2)
5.1 510k 68k
9.1 510k 36k
12 510k 27k

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 HT7183 has VCC UVLO function. It disables the device
from switching when the falling voltage at theVCC pin trips
the UVLO threshold Vuvyro, which is typically 2.2V. The
device starts operating when the rising voltage at the VCC pin
is above the Vuvro , which is typically 2.4V.

5.2 Over-voltage Protection

If the output voltage is detected above 20 V (typical value),
the HT7183 stops switching immediately until the voltage
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.

R B0 FL % AT 915 LE ARG FEL T LB £ s
AL A N\ o HEL L I T B . HT7183 1) VCC g
HA1ZI0E. AR TN RE, & K.
HL S g T A BRIEL, S R IT A

s =T 20V (B D, HT7183
(IR TAE, BEHZEHH B ERRE ST BIE

L N ERAS IR E T 150°C I, Jd T ST Ok
PRD, EIETAR, BER T ARSI T
F130°C. IZIRE AR R 1k .
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6 Application Note
6.1 Inductor Selection

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.

To be simplified, the inductor value can be set as 3.3uH to
4.7uH 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.

HLB R £ EL S i B AR O R, SR
L, ERASE, THERFHACR, Hik, Gt
Ji FL S P O B AR b, RUEMEL TN
M. Bt FHAT DCR B Z LAY HE AR .

Xf T HUREL, Al ok, 3.3uH #1] 4.7uH RE
LN 2 IR

XA, H KT8 By TAR S
IR K HLR VAR - K FRIAL IR R I an R T
R

IPP

ILpeak =Ipc + 7

Ipc =

1

Vour X loyr
Vin X1

Ipp = 1

L X (+/—————
ovr = Vin

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. 1lohm
resistor and 3.3nF capacitor would be recommended in most
cases

6.2 Qutput Capacitor Selection (Cour)

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.

1
m) X fow

Tt K 55 0 2508 52 B K DCR ORI 15 A3 ) 1)
ESREZMAHE R, AT LB RE I DCRAESRAE
BERTFHRCR,

% 9]\ ’ EEJEEY:EPCB Layoutﬁﬂ' ’ E‘LA%%‘? SWHiI] °

55, TESWHEINARCH BEH IR FIH, B8
RN B PR A I EMISE 8 . — %, R=1ohm,
C=3.3nF, AN,

i EER I, AERUE T, BHE
SRPEE, B, BAERBUE RE N A RERK
THROKH .

VEAII), S fIREESR AR A M A2 BA R 25 A

_ Vour = Vinggn) X lour

Vripple_dis -

Vour X fsw X Cour

Vyippie sk = Iipeak X Rc Esr
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Where

* Vripple dis is output voltage ripple caused by charging and
discharging of the output capacitor.

* Vripple ESR is output voltage ripple caused by ESR of the
output capacitor.

* Vi miv is the minimum input voltage of boost converter..
* Vour is the output voltage..

* lour is the output current.

* Ippeax is the peak current of the inductor.

* fswis the converter switching frequency.

* Rc ksr is the ESR of the output capacitors.

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 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 L and 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 Ryp 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.

Hrp:

* Viipple_dis S Fh i 2 70 8RR 5 LR Y
VRS 3

* Viipple_ESR 7& H T H HEZE ESR 51 1%
RS0

* Vin_min A2 R/DAHLE .

* Vour s&fith H %

* lout A&t IR

* lipeak F2 HLJEFRTUGE AR FELIARL o

© fsw RITRIAZ,

* Rc_esr =&¥ith A7) ESR.

P Rk A N 38 PR SIS TR ARG I 7]
LTS o B DR AR (KT S 0E HLIAL S DB
P JAL AR I 1 22 R RO PR R R L . LA
R A s ek 2 I K T e L

Xt+ DCDC Hi, $FRlZs TR mill
FRZET, Layout ZARHRHMNIR, AEM
Layout mJ e ML TAERIFEE -

o USRI T MR R A S B A A
« SWiEZLR &, fKFHPT.

« BES, fF GND. SW. VIN., VOUT, J¥
] BEFINTAH -

o BN LA NR T RESEI AR N 5] BRT gR4 CRLIRK
LD, JELMEFH T RIFHet . 24 560, )REIE#E
ESR /MU A, BUERELIE K, LR
TFRAEST IR, 25 R A RE . JCHZ
TR DL, A SR SGRBOR, T REiE
B REDRA  FEE HR . SW FELRN T
A RE R KT -

i B R AT B SEIE AR, I DMIKRE T R 4
Pt o PR H A LN T RERE ARG P DR
N R RS CAE SR, DR OUT L
HUR BRI, PAREEAR EMC 84T

* Ryp 1 Rpy REFEIT FB 5[l

o ORI EA A N R B4 25 PCB A& T #5 4
Ryt Ja e I F LA A % 25 T T KT AR BT
17, DA AT A -
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B PACKAGE OUTLINE
STN (SOT23-6)

D Sl
DETAIL A
l-F el —--I o
! T . ) /_--\'. “\\\
-] : Y ff '|' __ ‘. v
Bt —- N\
] Ny Lt

/'
{

- |/,
n
{

-

—t— v
T\ e T r_[ PR
e Al
Dimensions in Millimeters
Symbol Min. Max.
A 1.06 1.26
Al 0.00 0.10
A2 1.00 1.20
C 0.13
D 2.72 3.12
E 2.60 3.00
L 0.40
B 0.30 0.50
e 0.95
el 1.90
El 1.40 1.80
0 0° 10°
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SPE (SOPSL-PP)

—

1]

i

R~

%ﬁ Min Max
A 1.45 1.75
A 0.05 0.15
A2 1.35 1.55
b 0.3 0.5
[¢] 0.22 0.28
D 4.7 5.1
E 5.8 6.2
E1 3.85 4.05
L 0.4 1.27
B 0° 8°
e 1.270 ( BSC )
h 2.4
9 3.3
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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 )
%ﬂ%l‘ﬁ Pocket Quadrants
EE EE i .
EeEs | % | fmR | 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 Abbr. (mm)
HT7183STNR SOT23 STN 6 3000 TBD TBD TBD TBD TBD TBD TBD Q1
HT7183SPER ESOP SPE 8 2500 TBD TBD TBD TBD TBD TBD TBD Q1
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B TAPE AND REEL BOX INFORMATION

HEIRA KE — . - .
BHps sExm | Sl %€ Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Abbr. (mm)
HT7183STNR SOT23 STN 6 TBD TBD TBD TBD
HT7183SPER ESOP SPE 8 TBD TBD TBD TBD
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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.

RIERE TR GEMD B ARAR (BUNREFHT) REX 5 RS SORREMBES. EIE. $Ee. e Al
A, B SRR AR S AR SS IBUR o 28 AE N BRI AE P i SR ORI 49 21 1015 B Bl BB B .

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

HT XA R 1R 358 B AT 8 B B 250 7 7 il B AR R Wt AN AR AR AT B4«

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 R T in A= a4 i & S5 e MR s R S

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:

TN AT BAIB AR B B4 m KA SR AN R Ty 5

REETRE (FX) ROEFRAF

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Hohb: WA X T A YE %3339 5 IRC R HARE = 2

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

T RN SRR E TG AT, BEIN SREG ™ s S HE AR Bk
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