HT7183

Boost Converter

16V, SASY A EE#25

16V, 3A 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

* 0.1pA current consumption during shutdown

* Programmabile soft start

- Output overvoltage protection (at 20V), thermal
shutdown protection

* Pb-free Packages,SOT23-6

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

- Portable Products
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HT7183
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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
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B ORDERING INFORMATION

Part Number Package Type Marking Tempeorgt(ijrraetllr'\]’%nge Shipping Package / MOQ
HT7183STNR SOT23-6 (STN) 71KYAA -40°C~85C Tape and Reel (R) /

3000pcs

Part Number

HT7183 SIN R
N Shipping Package
» Package Type
» Model
Marking
71K Y AA
» Week
» Year
» Chip ID
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B TERMINAL CONFIGURATION

sw [] oc
GND vee
s [ en
Top View
B TERMINAL FUNCTION
Temnal Name 110t Description
1 SW P The switching node pin of the converter. JT 5<% i
GND G Ground.}s
FB I Voltage feedback. F & % 15
Enable logic input. Logic high level enables the device. Logic low level disables the
4 EN I device and turns it into shutdown mode. g, & TAE: IRHSFE ik
5 VCC P Power supply. FLE L H
6 oc | Adjustable switch peak current limit. An external resister should be connected between
this pin and the GND pin. V&{E HLi 1 B, BeraBLEHh

L 1I: 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 Ve = 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
Ilijriﬁk switch current L 3 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 Tsp 150 C
Thermal shutdown o
hysteresis Tso_nvs 20 C
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B TYPICAL OPERATING CHARACTERISTICS
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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.

ROCVS IOC

HT7183 2 —m IR DTt IR ik ihas, 4
B 120m Q ThERFF LA, AfEHE R g it = 2k
/N RST AR 7 56 o FLIF SRM% 2y 800kHz
HT7183 TAESE PWM #3, (HIEREI TAELE
PFM #5 DASE iy TAE R

HT7183 BA B zhThae, AR IS a3)
AN PNCER

ORI EN AT I8 A 19T R 5 25 W7 EN
JRA, e A A SRIR G, (1R EN L
P, A REATHE LA

D3 S n] BE IR RO NMER HLJR AR U, HT7183
WE 18 Wi PR R DI g . — BT R HIR
1% BB AR FIRT PRI, AR SZED SR HA
AR 18 K LR o

e e LR PR B WTaE IE OC 5l Al i fE

(Roc) MK E, KAWT K. WM AR HIME
BCEN/NT 3A.

ARRSS

Ioe (A

\

100 150 200 250
Roc(ke2)

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, Ao HE R AE VOUT r i

Rpn in the Typical Application Circuit). To get the output FHJH R 52 -
voltage VOUT, the Value of Ryp and Rpn can be calculated as:

Ry

1T FB 3 1] Rup, Ron

P
Vour = Veer X (1 + R_)
DN
Where Vrer = 0.6 V. Hr Verer = 0.6V,
Some typical output voltages can be set as the following WA ENESHI T E.
parameters
Table 1 Output Voltage Settings
Vour(V) Rur(Q2) Rpn ()
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 AR R4 5 HL S ] B A HE R T R B I R
low input voltage and the battery from excessive discharge. DL R i N E P ot e . HT7183 11 VCC
The HT7183 has VCC UVLO function. It disables the device BA LG . 4 R T AR BRI, S 5.
from switching when the falling voltage at theVCC pin trips W 5 T MR BRI, s TR

the UVLO threshold Vuvio, 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), R E ST 20V (L), HT7183
the HT7183 stops switching immediately until the voltage ZEETAE, BEEHHEE BT R

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 LA NSRS IR ST 150°CHF, o iiE e iR
to excessive heat and power dissipation. Typically, the thermal FREE, S A EIETAE, HESH NSRBI
shutdown happens at a junction temperature of 150°C. When % 130°C. EIIBRETA AL 1 R

the thermal shutdown is triggered, the device stops switching
until the junction temperature falls below typically 130°C,
then the device starts switching again.
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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 R i B LR O R, RS R
L, MERASE, THEFHACR, Hik, Gt
Ji L P O B AR b, RUEMEL TN
M. Bt FHeT DCR B Z LR HEAR .

Xf T HUBEL, Al ok, 3.3uH $1] 4.7uH RE
LN 2 IR

XA, H KT8 BT TAR SR
RIES SNV [ S NG R LI PR U
R

Ipp
ILpeak =Ipc + 7
I = Vour X lour
be Vi X1
1
Ipp = 1

L X (/——————
N m—

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)><fsw

Tt 5 55 0 250 % 52 B K Y DCR ORI 15 A3 ) 1)
ESREZMAH A, AT LB RE I DCRAESRAE
BARTFHRCR .,

34k, HUBTEPCB Layouth, B S5 FESWH .

55, TESWHEINARCE BEH IR FIH, A8
RO LB PR A I EMISE B . — %, R=lohm,
C=3.3nF, AN,

i EER I, AERUE T, AE
SRPEE, PR, B RAUE RN A RERK
TR .

VEAII), S5 fIREESR AR A M A2 PA R 251

_ Vour = Vi) X lour

Vripple_dis -

Vour X fsw X Coyr

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 minis 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 & HH 0 LS e T g R 1)
IV IR S 3

* Viipple_ESR 7E T H FHEZE ESR 51 1%
RS0

* Vin_min A2 R/DAHLE .

* Vour s&fith H %

* lout A&t .

* lipeak F2 HELJEFRTUGE AR FELIAR o

© fsw RITRIAZ,

* Rc_esr =&¥inth A7) ESR.

P ARk A N 38 PR SIS TR ARG I 7]
LTS o BB DR AR (KT S 0E HLIAL S B
P JAE AR I 1 22 R RO PR R L . LA
R A s ok 2 P K T L

Xt+ DCDC Hi, $FRlZs TR EH. mil
FRZET, Layout RARHRBMIR, AEM
Layout RJBEZ ML TAEIFEE -

o USRI TR R A S B A
« SWiEZLR &, fKHPT.

« HES, fFE GND. SW. VIN. VOUT, J¥
] BEFEINTAH o

o BN U N T RESEI AR N 5] BRT g8A CHLIEK
LD, JELMEFH T RAFHet . 24 560, )REIEH
ESR /MU, BUERELIE K, LR
TFRAESTITRE], 25 R LA RE . JCHZ
RIS DL, AR SGRBOR, T REiE
B REDRA R HUR, SW FELN T
A RE R KT -

i B R AT B SEIE AR, I LMIKRE T R 4
P o PR H A LN T RERE TR P DR
NV R RS CAE SR, DR OUT L
HUE BRI, PAR AR EMC 84T

* Ryp Ml Rpy REFEIT FB 5[ .

o ORI ER A N R B4 25 PCB 3 T #5 4
Rt Ja e I FLA A % 25 7 T KT AR BT
17, DA AT A -
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B PACKAGE OUTLINE
STN (SOT23-6)
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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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