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9V,8A Non-Synchronous Boost Converter

B FEATURES

* Input voltage range Vin: 2.5V to 8.5V
 Output voltage range Vourt: Vin to 9V

* Internal Fixed PWM Frequency: 650kHz
* Internal 60mQ, 8A power MOSFET

* High Efficiency

87% (V|N = 3.7V, Vour=7.5V, lout =1A)

« Adjustable Current Limitation

 Output overvoltage protection (at 9.5V), thermal
shutdown protection

* Pb-free Packages, SOP8L-PP

B APPLICATIONS

- Smart Speakers * Wireless Speakers
* Portable Speakers - E-Cigarette
* Power bank * Outdoor Speakers

B ORDERING INFORMATION

- BREEW

- IR

- INEBEBE VN : 2.5V-8.5V
- WHEBEBEVour : Vin-9V

- BEREEFFRIRE : 650kHz
- BE60mMQ), SATHEFFXE

- SRR

87% (Viy = 3.7V, Vour=7.5V, Ioyr =1A)

- PRVRIPINGS | SNERETES
I (9.5V). MR
- SOPSL-PP , ToéaLtsE

- TEE

- EHEXEE
- BoIEEIR 58

- AT E S

Part Number Package Type Marking Operatlngz;l'negrgperature MOQ/Shipping Package
HT8905sp “ are Tape and Reel
HT8905SPER SOP8L-PP UVWXYZ' -40°C~857C 3000PCS
HT8905sP . . Tube
HT8905SPET SOP8L-PP UVWXYZ -40°C~85C 100PCS
B TYPICAL APPLICATION
VIN POUT
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' UVWXYZ is production tracking code
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B DESCRIPTION

The HT8905 is a non-synchronous boost converter
integrated with a 60mQ power switch to provide a high
efficiency and small size solution in portable systems.

The HT8905 has an input voltage range from 2.5V to 8.5V
to support applications with single cell and two cell Lithium
batteries. The device has 8A switch current capability and
can provide an output voltage up to 9V.

A function of adjustable Current limitation is available to
protect HT8905 from over current during operation, and to
prevent the battery from being over-pulled caused by an
overload.

The HT8905 is available in SOP8L-PP, with very limited
external components, so that it provides space-saving PCB
for various applications.

The HT8905 provides 9.5V output overvoltage protection,
and thermal shutdown protection.

HT8905 & —# K HHCMOS L ZIf\ F [k e 4 4%,
W EREERL 1 60m Q ,BATFHIT KA .

HT8905 E. 2.5V E 8.5V K% N L EVE [#l, A
SRR ) B B9 T v K N AR SRR . 1%
SRR ABATFICHLRE /1, JE HAbue it e
V% HLE

HT8905 .4 mT 41 1 IR IR Th g, AMY
ARG R, IR R 1 E b i AT
HT89054M ¥ 1, K HISOP8SL-PPEf %%, {#H
FOER T A, R RS R AL T R R
PR R T %o

HT8905 N & 1 9.5V i Ji fR4 At #5¢ Wr f
PIIfE.
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B TERMINAL CONFIGURATION

e s
EAQUT = : p— ILIM
TP e
SwW —2 L POUT
3 0 B
SW = — FE
4 5
VIN = = EN
B TERMINAL FUNCTION
Terminal : -
No. Name I/0 Description
1 EAOUT O | Error amplifier output. Connect a 10nF capacity to GND.
RZEETBOR A o, FZ10nF R ZHb .
2,3 SW P | The switching node pin of the converter.
T B U A A\ i
4 VIN I | IC power supply input. 5 HEJ5%T A Uity
5 EN I Enable logic input. Logic high level enables the device. Logic low level disables
the device. v flifed, & -PAIRE, K- SCHS
6 FB I Regulator Feedback Input.
T 1 s B A\ i o
7 POUT I Boost Converter voltage detect pin.
T A 0 9
8 ILIM O | Adjustable switch peak current limit. An external resister paralleled with a 1InF
capacitor should be connected between this pin and the GND pin.
B KPRV B B i, A% B IFIR InF 213
0 GND G | Power ground. Also provides thermal connection from the device to the board. A
matching ground pad should be provided on the PCB and the device connected to it
via solder.
O, [RIN SR AL SR A AR A B8 42 . PCB AR L 75 2 B A A2 08 1 il 1t
5 2 RIFIE %

" I: Input; O: Output; G: Ground; P: Power
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B SPECIFICATIONS'

® Absolute Maximum Ratings ™

PARAMETER Symbol MIN MAX UNIT
Volt SW / 03 n Vv
oltage range
g g VN, Vout -0.3 10
Operating temperature range TA -40 85 C
Operating junction temperature range Ty -40 150 C
Storage temperature range Tste -50 150 C
® Recommended Operating Conditions
PARAMETER Symbol | CONDITION MIN TYP MAX UNIT
IC power supply voltage range ViN 25 9 \%
Output voltage range Vout 25 9 \%
Inductance, effective value L 2.2 4.7 10 uH
Input capacitance, effective value Ci 470 uF
Output capacitance, effective value Co 470 uF
Operating temperature Ta -40 25 85 C
Operating junction temperature Ty -40 125 C
® Electrical Characteristics™
Condition: Ta = 25°C, Vin= 2.7V-8.5V, Vprout=4.5-9V, unless otherwise specified.
Power Supply
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Input power voltage Ve 27 85 v
range
Under-voltage lockout |, VIN rising 2.4 \
(UVLO) threshold - VIN falling 2.1 v
VIN UVLO hysteresis VIN_HYs 300 mV
| = = 0.5 mA
Quiescent current 9V Vi = 3.7V, Veour = 7.5V, no SW
la_pout switching 25 mA
Shutdown current lsp IC disabled, Viy = 3.? V, without current 1 UA
consumed by FB resistors.
Input and Output
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
EN high threshold
voltage VENH 1.5 Y
EN low threshold
voltage VENL 04 \Y
EN. internal pull-down Ren 300 KO
resistance
EN delay time Taelay 4.5 ms
Output voltage range Vout Vin 9 Vv
Output overvoltage
protection Vove 9.5 \Y;
Reference voltage at Vi At light load 1.24 \
. REF .
the FB pin Out-off light load 1.2 \Y

' 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.

3 Depending on parts and pattern layout, characteristics may be changed.

4-
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Other characteristics

PARAMETER | Symbol | CONDITION | MIN | TYP | mMAX | UNIT
POWER SWITCH
MOSFET
on-resistance Rosion) 60 mQ
CURRENT LIMIT
peakc switeh eurrent | 1, | Ruw =510kQ 8 A
Boost converter 4 A
start-up limit
Reference voltage at
the ILIM pin ViLm 1.24 \%
SWITCHING FREQUENCY
Switching frequency | fsw | | | 650 | kHz
Protection
Thermal shutdown .
threshold Tso 150 C
Thermal shutdown .
hysteresis Tso_nvs 20 C

-5- 12/2019 - V0.1



lﬁﬁ FlilimXEERZERAE HT8905

SHENZHENSHI YONGFUKANG TECHNOLOGY CO.,LTD

Boost Converter

B TYPICAL OPERATING CHARACTERISTICS

Condition: L = 4.7uH, D=2*SS54, FB=120k+20k//1nF, RiLimv = 510k//1nF, Craour = 10nF,

VIN=3.7V, Input Capacitor = Output Capacitor = 1uF//10uF//470uF, otherwise specified.

- lour VS N

Voyr = 8.5V

v \\

S
~ 70
60 VIN-=42V
. VIN = 3.7V
——VIN=3.3V
40
0 05 1 15 2 25 3 35
Lour(A)
lour Vs N
100
VOUT = 8V
FB=120k+22k
il \ \
S
= i -
0 VIN=4.2V
- VIN = 3.7V
—— VIN=3.3V
40
0 05 1 15 2 25 3 35
Lour(A)
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louT VS N
100 ouT
= +23.
%0 FB=120k+23.2k
%0 \
é \
= 70 —
60 VIN=4:2V
. VIN = 3.7V
—— VIN=3.3V
40
0 0.5 1 1. 2 25 3 3.5

Tour(A)
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Bl APPLICATION INFORMATION

1. Feature Description

1.1 Operation

The non-synchronous boost converter HT8905 operates at a HT8905 N ® I E## IC, [ib T 5%
quasi-constant frequency pulse width modulation (PWM) in RZS, HT8905 T/EFEAEES PFM B, Y4
moderate to heavy load condition. The switching frequency FEINE, TAETESM PWM KR, PWM JF
is around 650kHz. It is optimized for single Li-Ion and S 229 )y 650kHz. HT8905 i Fi - B+ 4t ey

Li-polymer battery powered products, in a wide range of . - o R
wireless speakers, power bank and other portable devices. SRR FL 5 PP VS PR - HT8905 Py 1

The converter integrates 60-m£ power switches and is 60m @ MOS Jfok, FLLA 3.7V FHEH] 7.5V

capable of delivering up to 3-A output current for 3.7V to FFPEA 3A FasE i -
7.5V conversion.

1.2 Current Limit Program

A resistor paralleled with a capacitor between ILIM and ILIM, i N\ PRI € iy, 46—~ HLBE AN — A
GND pin determines the peak switch current. The resistor AT, — B A /N T 500k, 1% A U5 AF Ha i
value should be not smaller than 500kohm, so that the A 9A.,

current limit will be set below 9A.

ILIM
HT8903

RILIM CILIM

Figure 2 ILIM Terminal Configuration

Recommended values for Ririv and Ciiv are shown in the ) W Rium M Couv W R
folllowing table.

Table. 1 Recommended values for Riumand Cim

Peak current value (A) RiLiv (ohm) Ciiv (ohm)
8A 510k InF
6.8A 560k InF
5.8A 620k InF
4.5A 680k InF
1.3 Enable (EN pin)
When the EN pin is pulled into logic low (below 0.4V), the 24 EN JiF A MK H°F(<0.4V), HT8905 it A\
HT8905 goes into the shutdown mode and stops switching. RN EERIRIRES . B A2 EN % N\ & B

Only when EN pin is pulled into logic high (above 1.5V), the (>1.5V), HT8905 A IE# T {f:.
HT8905 works. ’

-8- 12/2019 - V0.1
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1.4 Output Voltage Setting (FB pin)

The output voltage is set by an external resistor divider (Rup,
Rpn in the Typical Application Circuit). Make sure that a 1nF
capacitor should be paralleled with Rpn. To get the output
voltage VOUT, the Value of Ryup and Rpn can be calculated
as following. Some typical output voltages can be set as the
following table.

T At U B FB 73 I L BH(Rp/RA) R E
WG IFEE InF A /E Rd MLFH . THE(E POUT
N AR RE:

R
Vour = Vier X (1+225),
DN

where Vrer~1.24V at light load,and Vrer~1.2V at heavy load

Table. 3 Internal input resistors and feedback resistors

Vour (V) Rup (ohm) Ron (ohm)
Light load Heavy load
9 8.7 150k 24k
8.7 8.4 120k 20k
8 7.8 120k 22k
7.6 7.4 120k 23.2k

1.5 Inductor Selection (SW pin)

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 between
2.2uH ~ 6.8uH 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.

ILpeak = IDC +7

I = Vour X Ioyr
pe Vin XM

1

Ipp =

1
LX(——+—) X
(VOUT_VIN VIN) Fsw

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

HUR IS B i IR RS e VE . ek
RULRIA R E . BEME. DC M. fH
TN 3 N EESH R

faj Bk P, HLBE W DA 2.2uH % 6.8uH

Z IR eE, w] LA 2 K 2 BN

LB IR L IAL, 7 KT I R R e oK
WE B FRIAL . W R FRLIAL IR T ST

HU () DCR ™ BT IS F R, #ETT
KEH, FRAAR, HRZCE. KDCRK
BT AT RSO T R

HUBHE TN B IS S 52D SW .
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1.6 Input Capacitor Selection

For good input voltage filtering and small voltage ripple (less
than 100mV is required), we recommend low-ESR capacitors
of 1uF//10uF//470uF (“//” represents paralleled) be placed as
close as possible to the inductor.

The Vi pin is the power supply for the HT8905, a 1uF
ceramic capacitor should be placed as close as possible to the
VN pin..

1.7 Output Capacitor Selection (VOUT pin)

To be simplified, we recommend low-ESR capacitors of
1uF//10uF//470uF (“//” represents paralleled) be placed as
close as possible to DIODE for small output voltage ripple.

Capacitors can lose most of their capacitance at rated voltage.
Therefore, leave margin on the voltage rating to ensure
adequate effective capacitance.

1.8 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.

1.9 EAOUT pin

The HT8905 requires external compensation for the stability
of boost converter. The EAOUT pin is the output of the
internal error amplifier. An external ceramic capacitors 10nF
is connected from the EAOUT pin to GND.

1.10 Protection Function
Under-voltage Lockout (UVLO)

The UVLO circuit prevents the device from malfunctioning

at low input voltage and the battery from excessive discharge.
It disables the device from switching when the falling

voltage at the VIN pin trips the UVLO threshold Vin uvto,
which is typically 2.4V. The device starts operating when the
rising voltage at the VIN pin is 300mV above the Vin uviro.

Over-voltage Protection

If the output voltage at the VOUT pin is detected above 9.5V
(typical value), the HT8905 stops switching immediately
until the voltage at the VOUT pin 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.

1 PR ESR )4 N 8 )% B 28 44 AT A5 20
INETNSC s FRATTHEFFE4T0uF//10uF/ TuF % A\
FEW R A . JEIT AR R SR T HUR

VIN & O E 4 I N E T, 28 1uF
P 2 A IR o

R FRESR )% HH I8 v v 28 41 4 1T A5 250/ N
Ham, FRATHEFE470uF/10uF/1uF 4 B I
B Ao JE I R B AR R S .

JER VA3 P AR S T ARG I 7] 3368 P I ) 1 R
TR o B OR AR T R BTV (R LR 2 KL
KT SERRILFH -1 25 e AN F L. 534, —
AR 1 S5 ) =5 L 6 50K Tt R

HT8905 75 /M M HiL 4% SRy O IE 5 T A
TEEAOUTE I _E F I — > 10nF HEL 25 23

HT8905 N & RIE{R4 HL %, SKBh1EHINH
JE IR B Bt . REIRAS, HT89054b T
KWK « VINJE 3l HL 5 82.4V, A300m ViR .

HT8905 W & id kR4 AL it . {H VOUT HLJE K
T 9.5V, IC SLBMFIEIF R TAE. 25 VOUT Hi/k
TRAK TIRAHE )G, HT8905 HHiH4h T4
1o I PR3 Th BE ORAUE S HY LR AR 22 2k

-10-
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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.

2. Application Notes

2.1 Radiated EMI Reduction
(1) Minimize High di/dt Path loop area

EMI Starts off from high di/dt loops. The high di/dt critical
path locates as the thick circle showed in the application. The
output capacitor should be placed as close to the DIODE as
possible resulting in minimum area of the high di/dt loop.

(2) PCB Trace and Ground Plane

High trace inductance leads to poor radiation EMI. The
inductance of a PCB trance is a function of its length and
width. So, increase the trace width and decrease the trace
length will significantly decrease the radiation EMI.

Meanwhile, good designed ground planes will help decrease
the radiation EMI too:

® Placing a solid ground plane with minimum
distance to the critical trace;

®  Wider and bigger ground plane result in smaller
signal trace inductance;

® Thinner insulation thickness between the
ground plane and the signal traces also results
in smaller inductance;

(3) RC Snubber

Adding an RC snubber across the SW pin and the power
ground can help reduce the radiation EMI levels. The RC
snubber should be placed as close as possible to the
switching node and the power ground.

HT8905 M & i il PRy Thee, TRIPICH K
FEIMHRIR . 24HT8905 N HB X F150°C, 1CT
B4R TAE. MiRE R T130°C, ICEFIT
URIEH TAE.

EMI c 35 4 it -

/N di/dt TR TR . KRR AR AE S
S DO b o it e R R R SRR
W

BT

PCB &2k i) %5 A4 B2 %4k EMI, 520 &
AR R B AR T E R R T8 B . BT L, 380
K H VAL A5 AT R 2 58 P55 /N A 2 K T Rk
= EMI,

o AT BT, AR B EMI:
SEREHI T, T LA /IS HL AL ] L
Az HLRK

RC Wi i, 72 SW B3 hn—A RC Wik
L, AN SW RIRE SRS EMI,

SW
) ?
) I

Figure 1 Placement of RC Snubber

The aim of the snubber resistor RS is to add sufficient
damping to the parasitic resonant circuit. The value of RS
depends on the desired damping factor and the parasitic
inductor IP and parasitic capacitor CP of the circuit:

Where § is the damping factor, normally can range from 0.5
to 1.

RC W WA LK RIS £ 00 T

-11-

12/2019 - V0.1



RNMXERRZERAE

w SHENZHENSHI YONGFUKANG TECHNOLOGY CO.,LTD

HT8905

Boost Converter

The value of LP and CP can be measured by:
e  Measure the original ringing frequency fring;

e Add some small capacitance from switch node to
ground. Keep increasing capacitance until the
ringing frequency is 50% of the original ringing
frequency fring, and the capacitance is Cs, Cp =
1/(3Cs);

1

o = ————
P Cpx(2mxfring)?

To be simplified, a resistor of 1ohm (Rs) and a capacitor of
2.2nF (Cs) can be used. However, notice that larger Cs results
in higher power loss.

(4) Radiation from Cables

A longer input or output cables result in poor radiation EMI.
So, make the length of input cable and output cable very
close to the real application.

2.2 Layout Guidelines

1. Minimize the length and area of all traces connected to the
SW pin, and always use a ground plane under the switching
regulator to minimize interplane coupling.

2. 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.

3. 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.

— R, U 1 Q FFEAN 2.2nF HLA .
TR, AR, SRR,

TR R P RE M s 5 B EORECR
EMI.

I/ SWE LR AR AT AL, {E SW R HE 4
—HERE I, RIS

Bty N DI FEL A R T LR AT i N LU )
Mo I R R AL AR E A

PCB 7 J& [ % R ARG 5 Fr IR B K 1Y)
RN AT A 200 By TR 8 n o FL A B s Ay
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3. Typical Application Circuit

VIN POUT

2 7
SW POUT [ERP
e’ | SW FB 6
i —1 4 VIN % EN 2 Rd: =
10R [ 1uF
1 i HT8905 ON
i = - —
OFF
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4. PCB Layout
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B PACKAGE OUTLINE

SOP8-PP(EXP PAD) PACKAGE OUTLINE DIMENSIONS
E
| —F2— O =
|
| | I
| _i I 1 |
5 w :
T | l 11 i
T ““Q O =
Al
E1 A2
A
- *
A \
. i
oy Dimensions In Mill imeters Dimensions In Inches
S Min Max Min Max
A 1.350 1. 750 0. 053 0. 069
Al 0. 050 0.150 0. 002 0. 006
A2 1. 350 1. 550 0. 053 0. 061
b 0. 330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 4. 700 5.100 0.185 0.200
D1 3. 202 3. 402 0.126 0.134
E 3. 800 4. 000 0.150 0.157
E1 5. 800 6. 200 0.228 0.244
E2 2.313 2.513 0. 091 0. 099
g 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1.270 0.016 0. 050
9 0° 8° 0° 8°
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