o HEROIC

ﬂl technalogy

HTN865B

Boost Converter

36V, 20AS%

LT ESEHrag

36V, 20A Asynchronous Boost Converter

B FEATURES

- Wide supply voltage operating range: 2.8V-36V
Output voltage range: up to 36V
* Built-in 40V 8mQ Power NMOS
* Programmable switching frequency:100K-1MHz
* Programmable switching MOSFET over current
threshold: up to 20A

- ANBIREER.8V-36V, MILBETE: &E
36V
- WE40V 8mQIIRNMOS

- TSR

$7ﬁ100K-1MHz

- Input under voltage and over temperature FFRMOSITAEIERTE, &FH20A
protection : )\F{%TPWJ;M?&I&E{%TP
+ Packages: Pb-free Packages, ETSSOP20 . FRERE. ETSSOP20
B APPLICATIONS
- Bluetooth/Wi-Fi Speakers - Chargers - 159/ Wi-Figfa i::)
- Power Bank - Electronic Cigarette - FBnhEER - BB R
- High-power Emergency Power Supply - RINFRN 2R

B DESCRIPTION

The HTN865B is a high-power density, asynchronous boost
converter with an 8mQ power switch to provide a high
efficiency and small size solution in portable systems.

The HTN865B has wide input voltage range from 2.8V to
36V to support different applications with different power
supplies. The device has 20A switch current capability and
can provide an output voltage up to 36V.

The HTN865B also implements a programmable soft-start
function and an adjustable switching peak current limit
function.

The HTN865B adjusts the switching frequency through an
external resistor connected to the RT pin, with the
switching frequency range being 100KHz-1000KHz.

The HTN865B adopts peak current mode control and an
external compensation network, making the system more
stable in a simpler and more flexible way.

HTN865B can be controlled to be turned on and off through
EN.

HTN865B & — ki L 5 b T IS e e 2, SRR
8MQIIHRIF R, A RGO A
JUT RIS

HTN865B B 2.8V A 36V % N H Lo, Al
RASFI R A R 7 AR PSR . 1A
A& 20AFF S L RE /T, I H Be g FR L= iA36V
) H FLE o

HTN865B:& S Al A B a3 2l L KRT s
I IR P AT PR A1 o

HTN865B i RT & Il 412 Hi FHL A BT A%,
TER A Z Y5 H Jy100KHZ-1000KHz

HTNB865B K H U {EL Fi it 452 242 il AT Ak B A3
P2, B ] BB R A R GRS E

HTN865B:H i ENFJ LA il T J5 A1 5 .
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B TYPICAL APPLICATION

PVIN Ll 1
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1=}
J_ 47uH | 3.4 _ VOUT
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2 NC 100k
Rp HTN865B

1.R13, C9; R15, C8 TR, HTEMIH .

2. HERNEBEMMAEA, VINHFEASEHHVOUT.

3. ENEZAMIHEER VK T5V; AMEREER (WERZEPVIND , 7 HH#R14 (>200k).

4. Comp#AI 4 (R2=200k, C2=3.3nF, C1=100pF) Ali&H T RKEZHMNH. EEmEALRE, WFEHE,

5. it PR BFB MR AIRAB B VOUT = 12 x (1+2); FBHRS, CSAI .

6. FF SR FSW IR TS HIFR 1 & - FSW(kHz)zﬁrz;m, BE WA EFR, RTMES, NHE
E200kHz.
7. SSui LA AT A GRS 8], — MR BB 0. luF #L 2 AE ,

8. HUBUEE BT  (A) = ——— , BWEBE—FM15EU ELE;  RilimE A RFH%E, RKZIH%EPo >

R10(Q2)
Rg_-o(; s ARBEII812 1 DL LR, B AN R B IR B

9. LiEMY, KN ATHES 10uHE220H, #E AWK TluniX BiE, FHERE.

10. DI Ay, Sl & R @I 1.5 X VOUT, IEEAE B K FluviK B8, H- TFH%0E B KT
i HEARIOUT
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B ORDERING INFORMATION

Part Number PaTc;l;)aege PaA(l:)kbaﬁe Eco Plan MSL Level Marking Shlpplnlaggckage /
HTN865B Tape and Reel (R) /
HTN865BMTER | ETSSOP20 MTE RoHS MSL3 YYYMAAB' 3000pcs
Part Number
HTN865B MTE R
L Shipping Package
» Package Abbr.
» Device Name
Production Tracking Code
YYY M AA B
|—> Random Code
» Lot Number
. Date Code — Month
~ 1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec
» Internal Code

" YYYMAAB is production tracking code
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B TERMINAL CONFIGURATION

° -/
Nne T [ 20T sws
- - - -~ |
sw T2 : : [ 5T sws
|
P | | — T sws
| |
ne [T—= : : [ 711 sws
w—] . R e R
| sw |
vee [T : : [ 5T sws
N ! ! Y
| |
comp [T= : | [ G511 cs
|
g — | ! T ss
b e — = 4
rT [T [T enD
Top View
B TERMINAL FUNCTION
Terﬁgnal Name /o’ Description
1,34 NC - No connection. PN TCi%EH:
2 SW O | Power switch Drain. I3 Jfg i
5 VIN P Power supply for internal circuits. & fit H Ui
6 vee 0 Output of the internal regulator. A ceramic capacitor of 1uF is required between this pin
and ground. PYEPEEHIH, SME WA EIH
Enable logic input. Logic high level enables the device. Logic low level disables the
7 EN I device and turns it into shutdown mode.
fERERIN, P AR ARHFS A #EARKIRES
compensation pin
i comp O | whezEm
Feedback voltage
’ B U | s
Frequency Programming
10 RT L
11,14 GND G Ground. & i
Soft-start programming pin. An external capacitor Css connected to ground sets the ramp
12 SS (6} rate of the internal error amplifier’s reference voltage during soft-start, 100nF is usually
recommended. 3 A E, HEHRACssTh, —MREH100nF
13 cs I Mosfet switch current sense
MOSE T K HLfL Rl
15’1169’ 122)’18’ SWS 0 Power switch source. j# & i
EP SW 0 Power switch Drain. Also provides thermal connection from the device to the board. I}
RN, WS BRI

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

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP MAX UNIT
VIN Voltage VIN -0.3 42 \Y,
SW Voltage SW -0.3 42 \Y,
VCC Voltage VCC 15 \%
Maximum switching current ILim 20 A
Others Pin Voltage -0.3 6 \Y,
Moisture Sensitivity Level (MSL) MSL3
Ambient Operating Temperature Ta -25 85 °C
Junction Temperature Ty -40 125 °C
Storage Temperature Tste -40 125 °C
® Recommended Operating Conditions
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Power supply voltage VIN 2.8 36 \Y
VCC Voltage VCC 8 \%
Others Pin Voltage 0 5 \%
Operating Temperature Range Ta #gnn?ferltature -25 +85 °C
e Electrical Characteristics (VIN = 12V, Ta = +25°C, unless otherwise noted.)
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Start-up Voltage VIN 2.8 \%
Input Supply Voltage VIN 2.8 36 \Y,
Under Voltage Lockout Vuvio 2.5 \Y
UVLO Hysteresis 0.3 \Y
Average Current lcc FB=1.0V, Switching 1 mA
Quiescent Current lcc FB=1.3V, No Switching 800 uA
Shutdown Current Icc VEn=GND 6 uA
Input Supply Voltage Vds 8 Vv
. RT=NC 200 KHz
Operation Frequency fosc
RT=51KQ 400 KHz
Maximum Duty Ratio FB=0V 93 %
Soft-Start Bias Current Iss 2.5 uA
Feedback Voltage VrB HVop=12V 1.2 \%
Enable Voltage VEN 1.24 \%
Shutdown Voltage VEN 1.12 \%
Switching Current Limit liLim Rcs = 10mohm 10 A
MOSFET on-resistance Rbs(on) 8 mQ
Sense Voltage Vcs 100 mV
Thermal Shutdown Threshold TTs 160 °C
Lr;lz{;nrzlsihutdown Threshold TrsH 30 oc

" 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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B APPLICATION INFORMATION

The HTN865B is current mode boost converter. It
operates with pulse width modulation (PWM). The
internal resistive divider provides 1.2V reference for the
error amplifier. It changes to PSM mode when the output
is light load. In PSM mode, it can reduce switching lose
to raise efficiency, but the output ripple is bigger.

Soft Start Function

The HTN865B has an adjustable soft start function to
prevent high inrush current during start-up. To minimize
the inrush current during start-up, an external capacitor,
connected to the SS pin and charged with a constant
current (~2.5uA), is used to slowly ramp up the internal
positive input of the error amplifier. The larger the
capacitance at the SS pin, the slower the ramp of the
output voltage and the longer the soft-start time. A 0.1uF
capacitor is usually sufficient for most applications.

Oscillator

The oscillator frequency can be set from 100KHz to
1000KHz by external resistance. Acceptable resistance
values range from 220K Qto 17K Q. The frequency is
150KHz when the resistance is unconnected. The
relationship between the timing resistance RT and
frequency is shown in Figurel. The oscillator frequency

HTN865B /& FL i X e 5 4 2% o & TAEAR K
bk FE R H (PWMD o PN 38 L FE /) i 28 iR 2
ORZRSEHE1.2VS %, i B3 D1 PSM
. FEPSMELTR, A LA/ N T SRR FE AR
R, B SO ER .

KISBNThaEe

HTN865B E. A i i 154Kk Je 2 Thgg, LAR 1k
JA Sk R R, HIEI SS imAME A
(Css) LI, Cssilh X, WHBNM K, H
HHE A 30EZE . 0.1uF R T 2 K24
N .

PRV o

P g8 A mT L i AR BH AL 100KHZ 3]
1000KHz #4758 . AT 52 1 L FELARLYE LM
220K Qto 17K Q o ANFE: L PH I, SR N
150KHz. It 7 HLPH RT S8 ¢ 240/ 1 fr
TNo PR T] DL R T A A 5.

can be calculated using formula below. FSW(kHz) ~ Lsosgs
FSW(KH 13465 R1(kohm)Y
(kHz) ~ o Ckohm)o®0

Enable Mode / Shutdown Mode

Input voltage connects to EN pin through a resistive
divider to set UVLO threshold. HTN865B is enabled
when EN voltage greater than 1.5V. The EN voltage is
lower than 1.3V to shutdown it. In shutdown mode, the
device goes into low power consumption mode. If the
applications don’t need to set UVLO, the EN connects to
input voltage through resistance 200KCQ, and EN internal
clamping circuit limit Vgn is under 6V.

Current Sense Control

External switching MOSFET is turned on inductor
current flows across the current sense resistor to generate
VCS. VCS provides part of current mode control loop.
Internal leading-edge blanking is provided to prevent
premature turn off the switching MOSFET in each
switching cycle.

e W =

N R IE S A 2 E RS EN Bl &
B UVLO HfH. 4 EN HEKT 1.24V B,
HTN5157 fffg. EN HEAKT 1.12V %L, 78
KT, S MR FER . R
ANEFEWRE UVLO, EN il HH 200KQ %4
FFIN L, EN PEBHTA R EEBR T Ven 7E 6V
LR

L, e o 0 4 ]

ANEFF R MOSFET $1 gk r e it o FEL IR A
T FE PLF= A4 VCS. VCS #2437 —HB7 HL i
SR [ET I o PN BTG 3 BB TR) P9 A il & s
PLB 1k 78 4 A TF 26 F8 11 3 o i O T I 5%
MOSFET.
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Current Limit Setting Resistor (Rcs)

Rcs is connected between CS pin and ground, its
calculation formula is as below. Where 0.085V is
minimum threshold voltage of current sense, ILp is
peak inductor current, and the factor 1.3 provides a
30% margin for tolerances.

Res (Q) = 0.085V
2 Lpa)x1.3

According to following equations calculate the peak
inductor current ILp. Where ILavg is the average
inductor current, ILpp is the peak-to-peak inductor
current, Vout is the output voltage, lout(max) is the
output maximum current, Eff is the efficiency, F's is the
switching frequency, and the L is inductance.

IL
ILp=ILavg+ bp

L VoutxIlout(max)
N VinxEff
Vout—Vin Eff
ILpp X — X ILavg

_stlout(max) L

Thermal Shutdown Protection

The IC will shut down automatically when the internal
junction temperature exceeds +150°C. The device can
restart until the junction temperature drops below
+120°C approximately.

Inductor Selection

The Inductance value is decided based on different
condition. 3.3pH to 47uH inductance value is
recommended for general application circuit. There are
three important inductor specifications, DC resistance,
saturation current and core loss. Low DC resistance
has better power efficiency. The inductance is
calculated using formula. Where Vout is output
voltage, Fs is switching frequency, lout is output
maximum current, Eff is boost efficiency and r is the
ratio of the inductor peak-to-peak ripple current to the
average DC inductor current at full load current. r is
recommended between 0.3 and 0.5.

Vin
_ 2,

L=( Vout —Vin XEﬁ”
Vout

Fsx lout(max) r

R L% E (Res)

Res EREAE CS 5l 52 A, Hit B AR T -
oA 0.085V & HLIAT I ) 5/ NR{E L E, ILp
e HURE PIEE R, BT 1.3 3248 T 30%[1
RERE.

0.085V

Res (Q) ==——
os ) S Ax13

FRAE T 2 H BB FE IR ILp. A ILavg N

HBCP I HLIR, Ilpp A HLEE A LY, Vout Ay

i H g, Tout (max) N H B KL, Eff N

B, Fs NIFRAIE, L oNHIK,

IL
ILp=ILavg+ PP

L VoutxIlout(max)
N VinxEff
Vout—Vin Eff
ILpp X — X ILavg

_stIout(max) L

KW IRY

2 IC BB LS IR +150°CHT, 1C ¥ HBheH,
BB EEH120°CAR, & A A REEHT E 5.

HLUB

Ho A A AR AN R R 25 R e 1. — 82
PR HERE SR FH 3.3uH ~ 47uH FIHUERE . H =4
T R JERRUR - ELVAT R R VR R R A A5
Feo B/, ThERYCRR. HIEHAXT
5o 20 Vout M LK, Fs AFFISHIR, Tout
N ERCOKHIR, Eff ATHERCR, r A HEIE
U S0 LI - T T ELUR FBCP R R 2 L 1
FWAE 0.3 3] 0.5 28,

Vin ¥
Vout

Vout —Vin y Eff
Fsxlout(max) r

L=(
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Capacitor Selection

Output capacitor is required to maintain the DC
voltage during switching. Low ESR capacitors are
preferred to reduce the output voltage ripple. Ceramic
capacitor of X5R and X7R are recommended, which
have low equivalent series resistance (ESR) and wider
operation temperature range.

Diode Selection

Schottky diodes 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.

Output Voltage Programming

The output voltage is set by a resistive voltage divider
from the output voltage to FB. The output voltage is:

Rp
Vout=1.2V x 1+—)
ou ¢ +Rd

HLZ I 9%

FEFF SRR 3 i S R Fr B L
fik ESR HLZF 282 Jk /Dt R SO i ik .
T XSR Al X7R P& AR, EITEAR
IR 250 R B FELREL (ESR) FHAR 55 1) T AR IR B ¥
il -

AR G T
UL PRGSO e IE o AR R
BEEF . B Y RN (8 AL P T

ST Ba i IR AT LR L o BEAh, R
S T it 7 R s b AR 3o L

far i P S LR

i L P M R B RS E) B R R BE 20 T A
SE ot HL A

Rp
Vout=1.2V x (1+—
ou + rd )
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B Revision History

Date

Version

Revision Content

2025-6-9

V0.5

Preliminary Version.
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B PACKAGE OUTLINE
MTE (ETSSOP20)

Fi——ro o =)
i "

=0

| rrwrrTOTe C mhems

MIN
A 1.0 - 1.10
Al 0. 05 B 0.15
A2 0.90 0.95 1.0
A3 0. 39 - 0. 40
b 0. 20 0.22 0.24
D 6. 40 6. 45 6. 50
E 6. 25 6. 40 6.55
/ \2 1 = 4. 35 4.40
& L 0. 50 0. 60 0.70
7 < < g e 0. 65
L1 1. 00REF
o1 0° - 8°
F 2. 99 1. 00REF 3.0
F1 4.19 - 4.20
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B TAPE AND REEL INFORMATION

A

Reel Diameter

Dr

Reel Width

(VI1 )

T

IR @;@<

o o

___G}___
BO
w

EMF A0
Cavity

A0

Dimension designed to accommodate the
component width; $HEEEE

BO

Dimension designed to accommodate the
component length; $HEKE

KO

Dimension designed to accommodate the
component thickness; FHEEE

Overall width of the carrier tape;

AR

P1

Pitch between successive cavity centers;

HEeBER O AR

fwve PIN1 USRS B

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
%‘ﬁ%l‘ﬁ Pocket Quadrants
EDES ESES . i .
seHe | % | @R | oD B2 | me | a0 | B0 | ko | P1 | w | M
P # SPQ BE SR
art No. Package | Package ) W1 (mm) | (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Abbr. (mm)
HTN865BMTER | ETSSOP MTE 20 | 3000 330 16 6.65 6.8 1.5 8 16 Q1
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B TAPE AND REEL BOX INFORMATION

HEIRR KE . - .
sehee S 3i0) - I = | EEE Width | BB Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Abbr. (mm)
HTN865BMTER ETSSOP MTE 20 6000 390 345 55
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IMPORTANT NOTICE

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.

RIEB TR GO KM ERAR (BUFRIFHT) REMFF RS. SOR B’\JEWIZE& HIE. . BB HAL L
A, BUE IR BTAT = SAIR S IBUR] . %% P E T BN AR P A R IR TS BN M5 BBl e,

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

HTXAH 9 R 1R 358 WA B DA B 25 7 777 it B AR 2R Wit AN R A 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 5 I R T8 i A= iy 4R il 5 55 2 MR s R R

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 RS WA RIS, HHTHAX A DT, WAXAEAT R BE LRI =) BRI 4R 35 4 3t .

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

T AT DA AR B 2 B A SSBEE AR 2 07 3K

REBEFRHEE (FM) BRBFERAF

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Mk RIS LTI R X T K #9062 AL 6ICBD R X 21 2 #5112

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

TSN R RIEE TG ARS, BRI g BRI Bk}

Copyright©2025, Heroic Technology -14- 06/2025 - V0.5



