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HTN7862, HTN7662

Buck Converter

4V~65VHIN, ZFFI00%ETHIRN, SARDHEETHRE

65V Input, Support 100% Duty Cycle, 3A, Asynchronous Buck Converter

B FEATURES

= 3A converter with 250mQ FET

* Input voltage range: 4V~65V

* Pulse Skipping Mode (PSM) to keep high
efficiency in light load

- 105uA Quiescent Current

= Up to 2MHz Programmable Switching Frequency

+ Peak current mode control

* Low Dropout Mode Operation (High duty cycle
close to 100%, VOUT < 20V)

+ Over-voltage , Over-current and Over-
Temperature Protection

- Packages: Pb-free Packages, ESOP8

- 3ARRE, E250mOINEE

- BNBEBE: 4V~65V

- R KR EE R T R

- 105uABRSHEIR

- B2 MHZERiEF SR

- (B R HIZEE

- HEHEEREEIL (BR100% G55,
VOUT<20V)

- RIERIP. SRR I AT R

- FotnEd%e, ESOP8

B APPLICATIONS

= 12V, 24V, 48V Industry and Telecom Power
System

=12V, 24V, 48VIAFNEE(SEIRINES

e
- Automotive Systems RS
- Distributed Power Systems - DHRBERERR
* High Voltage Power Conversion - BERE RS

B DESCRIPTION

The HTN7862, HTN7662 is 3A buck converters with wide input
voltage, ranging from 4V to 65V, which integrates an 260mQ
high-side MOSFET. The HTN7862, HTN7662, adopting the peak
current mode control, supports the Pulse Skipping Modulation
(PSM) which assists the converter on achieving high efficiency at
light load. The HTN7862, HTN7662 features programmable
switching frequency from 100kHz to 2MHz with an external
resistor. The HTN7862, HTN7662 allows power conversion from
high input voltage to low output voltage with a minimum 120ns
on-time of switch MOS. The device offers typical 2.5ms soft start
to prevent inrush current during the startup. The HTN7862,
HTN7662 features external loop compensation to provide the
flexibility to optimize either loop stability or loop response. The
HTN7862, HTN7662 provides cycle-by-cycle current limit,
thermal shutdown protection, output over-voltage protection,
output over load protection and input voltage under-voltage
protection. The device is available in an ESOP8 package.

HTN7862, HTN7662 & 3ARF & 14 # 2% ,
BA NAVEIBSVI T N, 2% 7 260mQ
EIMOSFET. HTN7862, HTN7662% H I&{4
H AR ], SRR RS (PSMD ,
Bh T AR AR B 0 3T S 0K c HTN7862,
HTN7662 .4 100kHz % 2MHz (1) 7] 4 #2 JF 5%
Mg, A E PRI, HTN7862, HTN7662 1
VE AN HL T B H R ) D 2 e 4,
KMOSH /N TR [H]9120ns . 1% &3t
W2 5msHI R Bl, LA ik Bhid R
AHLR . HTN7862, HTN7662 E. A5 4Pl 25 b
PEThEE, AT RIEPAL IR R e M A I e 1o
HTN7862, HTN7662f2 {1Li% J& AL At B il . T4
KBRS I ARy, o H o BRI A
NHERERY . %K%K HESOP8H 4,
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B TYPICAL APPLICATION

Cbst
I 0.1pF
I L 10uH
8 | BST qy K | | Vout
L
D | 0.1uF//(4:7uF//47£_
LA\ out—— RP
Vin=4V-65V :
VIN GND +
0.1pF//1uF l
10uF, {100V - o 4 =
= . - 2 EN Vour = 08*(1+RP/RB) RB
. Rcomp
RT COMP P+ AAN—
Rfset 1ok ==Ccomp
— 1nF
240k 51pF Cp
v
1. BSTH % Cest It BUE 0. LUF M & L 2

2. VINA A A SR 0. JuFIIuF B LA, A AN AT TSN WO N 10uF R FE2,  JFSQTEVINSm I
HL AN RE R I 65V

3. ENJyAE i BE i
EN THERS
=2, BUEEEIVIN, 8BS | IEW IE
e KM
4. RT Ui B A%, 8t Reser. Reser = 240k}, Fsw~~430kHz
75000
FSW(kHz) = Rfset(kohm)0-94

5. COMPsi it B B R e M, — M) ELe A b PR, i bl AR I ] i 3 Al excel T AT
6. FBm i B T AH

Rp
VOUT = 0.8 X (1 + )

Ry
7. AR E NA00KHZES,  HEHEEE I 10UH, Isat > 1.4%louTmax
8. TR Vrvs > 1.2%viNmax, IF > loutmax, TEFE# 1 SS56
9. i H E AR A O. LUF/IATURIATURR B HL 2R, UL e i K F-2*VOUT
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B ORDERING INFORMATION

Part Number Package Type Package Abbr. Marking Shipping Package / MOQ
HTN7862 Tape and Reel (R) /
HTN7862SPER ESOPS8 SPE YYYMAAB! 2500pcs
HTN7662 Tape and Reel (R) /
HTN7662SPER ESOPS8 SPE YYYMAAB 2500pcs
Part Number
HTN7862 SPE R
L Shipping Package
» Package Abbr.
» Device Name
Production Tracking Code
Yyy M AA B
L » Random Code
» Lot Number
. Date Code — Month
~ 1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec
» Internal Code
L YYYMAAB is production tracking code
Copyright©2025, Heroic Technology -3- 2/2025 -V1.0
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B TERMINAL CONFIGURATION

swl 1 o g |BST BST[ | o g | SW
o L
EN| 2 9 | 7 |VIN VIN| 2 | 9 | 7 __|GND
| GND | GND |
o3| | | [ 1w w3 | | | 6 Joow
L L
FB 4 5 GND RT 4 o) FB
HTN7862(ESOP8) Top View HTN7662(ESOP8) Top View
B TERMINAL FUNCTION
Terminal No. _
Name Description
HTN7862 HTN7662
1 8 SW Switch node, connect SW to an external power inductor
TG 0, FERIMRTIR .
Enable pin to the regulator with internal pull-up current source. Pull below 1.2V to
disable the converter. Float or connect to VIN to enable the converter. The tap of resistor
divider from VIN to GND connecting EN pin can adjust the input voltage lockout
2 3 EN threshold.
FRIAHERE S I, A N bR . S PR RL2VRL T A s . &%
BCEREBIVING] LR Zh #4048 . VINEIGND I HBH 73 F fli Sk ZEFZEN 51 B )
DA\ H S BHUE B
3 6 COMP Errpr amplifier output. Connect to frequency loop compensation network.
RETROR Gt o R BRI AL 25
4 5 kB Feedback. Connect resistor divider to output voltage.
St B R HIBH R s g .
Ground. GND should be placed as close to the output capacitor as possible to avoid the
5 7 GND high-current switch paths.
Hi. GNDRS Al feSEiinth i, ARG RUT SRR A
Set the internal oscillator clock frequency. Connect a resistor from this pin to ground to
6 4 RT set switching frequency.
BB N ARG A B . o — D EBEAZS RS, DORE TR,
Input supply. VIN supplies power to all of the internal control circuitries. A decoupling
capacitor to ground must be placed close to VIN to minimize switching spikes.
! 2 VING | B VINRTAT P 305 o B . B i 3 BB AEVINBIE, DU
b IF KR
Bootstrap. Power supply for the high-side MOSFET driver. Connect a bypass capacitor
8 1 BST between BST and SW.
BST /& A ##f i it MOSFET UK AN i (¥ 1E Fi Y . 7EBSTHISWZ Al — /NS5 BR LAY 3% .
9 9 GND Heat dissipation path of die. Electrically connection to GND pin.
O HEA R . 5 GND 5| LA IE
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B SPECIFICATIONS'
® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP MAX UNIT
VIN supply voltage VIN -0.3 75 \%
BST voltage BST -0.3 80.5 \Y
BST voltage (10ns transient) BST -0.3 82.5 \
Voltage between BST and SW BST to SW -0.3 6 \Y
FB voltage FB -0.3 55 \%
EN voltage EN -0.3 VIN+0.3 \
SW voltage SW -2 75 \%
SW voltage (10ns transient) SW -3.5 77 \%
Moisture Sensitivity Level (MSL) MSL3
Junction Temperature TJ -40 150 °C
Storage Temperature Tste -55 150 °C
ESD, Human-body model (HBM) HBM +2000
ESD, Charged-device model (CDM) CDM +500 \
® Recommended Operating Conditions
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VIN supply voltage VIN 4 65 \%
BST voltage BST -0.1 70.5 \Y
Voltage between BST and SW BST to SW -0.1 55 \%
FB voltage FB -0.1 45 \Y
EN voltage EN -0.1 VIN \Y
SW voltage SW -1.8 65 \%
Junction Temperature TJ -40 125 C
® Electrical Characteristics
VIN =12V, Ta = +25°C, unless otherwise noted.
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Rising 3.85 \%
VIN UVLO threshold VuvLo -
Falling 3.6 \%
VIN UVLO hysteresis Vhys 0.25 \%
Quiescent supply current lo ;/VE\/th:hilnng’ Vre =10V, no 105 uA
Shutdown supply current Isp Ven = OV 0.5 HA
High-side switch on resistance Robsn)_H | VBsT - Vsw = 5.5V 260 mQ
Peak Current limit ILiM_peak 4.5 A
EN threshold Venn :r?d"gﬁ?r?; hysteresis, rising 1.2 v
Isource1 Enable threshold +50 mV -4.8 UA
EN source current
Isource2 Enable threshold -50 mV -1.2 UuA
Feedback voltage VEBH 800 mV
FB input current Ir8 Ves = 0.8V -100 100 nA
Error Amplifier source/sink Veomp=1V, Vfb=0.840.1V +14.5 uA
Gm of Error Amplifier 140 us
Minimum on time ton_mIN 120 ns
Soft-start time tss Fsw = 500K 2.5 ms
Switching frequency range fow 100 2000 kHz
RT = 200K @ 500 kHz
Thermal shutdown Trigger thermal shutdown 165 :C
Hysteresis 25 C
Copyright©2025, Heroic Technology -5- 2/2025 -V1.0
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B TYPICAL OPERATING CHARACTERISTICS

VIN =12V, VOUT =5V, CIN = 0.1uF//1uF//100pF, COUT = 0.1uF//47uF//47uF, L = 10pH, RT = 240k, Rcomp = 100k, Ccomp
= 1nF, Cp = 51pF, TA = +25°C, unless otherwise noted.

Ve vsl Vinvs iy
IN IN 300
5 10 no switching
— N = )
250
4
g 200
E 3 E
= = 150
5 ‘_’__’
— 100
1 50
0 = 0
4 16 28 40 52 64 4 16 28 40 52 64
Vi(V) Vin(V)
lour Vs Vour lout VS Vour
5.1 3.5
VIN T 12V VIN T L2V
5 VIN = 36V 3.4 VIN £ 36V
> ——VIN = 487 > —VIN = 487
5 —VIN = 5 e TN 60V
o £ 00 e
a8 3.2
47 3.1
0 0.5 1 1.5 2 2.5 3 0 0.5 1 L5 2 2.5 3
Iour(A) Tour(A)
Il?Jl-It Vs Tl Iout Vs rl
100 100
7] il I
pum—
80 == = 80 — ==
—
—
60 £ 60
= =
40 Ned2V—VOHT 40 R
H=2 VOUT=5Y VIN=" VOUT=:
20 — =] VOUT=F" 20 VI YOUT=:
s NTN=48Y, VOUT=5 VI , WOUT=3. 3
=60V, VOUT=5' I L, WOUT=3. 3!
0 0
0. 01 0.1 1 10 0.0l 0.1 1 10
Iout(A) Iout(A)
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lour VS T

100
80
—~
£ 60
)
=
40 — N2V, VOUT= 127
—INE3EY, VOUT=12V
20
= VINF48V, VOUT=12V
0 em——VINTE0V, VOUT=12V
0.01 0.1 1 10

Iout(A)

12024-08-02 10:20:07|
CH1:  0.000000Hz |
CHZ:  0.000000Hz [
CH4:  439.1890kHz.

] 12024-08-02 10:19:49]

CH1:  0.000000Hz
CH2:  0.000000Hz
CH4:  0.000000Hz

T T
43 ‘ 43 ¢
/
I
i
e . 10

Wax(C ) Min(1y FreCty  Hax(C2) Min(C2) Frea(c) My MinC1y FreaCl)  Maca Win(c2y Freo(c2)
5.0000% -80.000my - 11,600V =160.00rm - 5.0400v -80.000mY - 12.000v 0.0000rm" -

500mA/div wait WWE3 500 g/ Toime 500mA/div Wait NWE 100 g/ TTime

T 2,147 280ms 140npts T 214y 140ms  140Mpts

,  -200mA Edge & MNerm  SO0MSals b -200mA Edge "% Norm  1.00GSa/s

VIN power on (CH1=Vour, CH2=Vn, CH4=I.) VIN power off (CH1=Vour, CH2=V, CH4=I.)

v -
12024 -08-02 10:24:44| 12024-08-02 10:25:33]
CH1 0.000000Hz CH1 0.000000Hz
TH2T 0.000000Hz 1= CH2: 0.000000Hz
CH4: 0.000000Hz CH4: 10.000000Hz
T, T
43 < 4t «
22 12
Wax(C) MineTy FreaiCly  Wax(C2) Min(CZ) Frea(c) My MinC1y FrelCl)  WaiCl Win(c) Freo(C2)
49600 -80.000rmY - 2.9600v -120000rY — 4 9600Y 240.00rmv - 2.9200v -50.000rmY —
— —
721G 500mA/div W= so0g 5 |z1e 500mA/div MED 1004y Are
T 2,14y 7.00ms 14.Ohpts T 214y L40ms 2 .80hpts
wl -20.0mA s bl -200mA
@ F‘\ % ‘M% Edge _4 MNorm  2.00GSa/s @ F\‘ E1‘ﬂ 1?1‘“ Edge ~%_ Norm  2.00GSals

EN=L->H (CH1=Vour, CH2=EN, CH4=I.) EN=H->L (CH1=Vour, CH2=EN, CH4=I.)

4
4

|2024-08-02 1. 13| 12024-08-02 12:21:10|
CH1:  435.5670kHz CH1:  22.54400kHz
CH2:  439.9930kHz CH2:  124.2990kHz
CH4:  439.9910kHz CH4:  105.7790kHz

T+
4o ‘ (¢
}‘\ I‘r
. i
;,,m“m—‘ L
2eh p '
[ KR =
Max(C1) Min(C1) Freq(C1) ) Min Max(C1) Min(C1) Freq(C1) )
QoolOmy G000V 7MWz 4BB00V 36000V 44004KH: 000y A4000mYV  ME0Hz 49600V 32000V ABETKH:
- —
216 100v/div Bl closed [ s00mAdiv siop BB 100y Xl |5y @ Bl s0omv/av Bl 100v/eiv Bl closed B s00mavai e oy
=il T 236y 1400s  28.0Kets - T 2367 1400s  280Kets
1 RZ0E B R20008 Edse 4 MNerm 200655 |QEQHL 52'0"‘\"% RZ0E W 200mA Edge _& MNorm  2.00GSa/s

lout = 1A (CH1=Vour, CH2=Vsw, CH4=I.) lout = 0.1A (CH1=Vour, CH2=Vsw, CH4=I.)
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- w -
[2024-08-02 lO:?B:ﬁ [2024-08-02 10:40:36["
CH1:  0.000000Hz CH1:  0.000000Hz
CH2:  112.1050kHz CH2:  54.93700kHz
[ 000000Hz CH4:  54.9367KHz
~ “. \ ’\l 1] 13 1] " ) )
40 ¢ 40 ¢
T+ T
1804 }- LR }}}}l}. veday }}} 190
Max(C1) Min(C1) Freq(C1) Max(C2 MIn(CZ Freq(C2 Max(C1) Min(C1) Freq(C1) Max(C2 MIn(C2 Freq(C2
5.0400V 120.00mV. 43.200V -6,8000V 436.87kHz 320.00mV 120.00mV 42,400V -6.4000V 54.930kHz
O =« ] A 05 000ue o [WWED [ g KcPos vos Sy ) = < XA 0600 o [BNER 100 /| XcPos
savE B d000m <€ 63,0000 Normal -5.00us ZLG Y& ~600.0m¢ B B som 9.2000us uto -600ns
0¥ losed 34408 AX 1.39800ms T 138V 1.40ms 280Mpts L -1.200V Closed 38404 X 139.800u T 138y 140us  260Kpts
el - By oo Usx 7153z Edge % MNorm  2.00GSa/s i sy o - BY oom 1sX T.5HHz Edge _5  MNorm 2.00GSa/s

Short event trigger (CH1=Vour, CH2=Vsw, CH4=I1)

Short event remain (CH1=Vour, CH2=Vsw, CH4=I.)

-
12024-08-02 10:42:13]
CHL: 0.000000Hz
CHT T 08 084 [
CH:  0.000000Hz
T
&5 / .
L
i / H 1 | |
Max(c1) Min(C 1) Frag(c1) MaKCE) Win(c2) Fren(c2)
5.0000v 120.00mty 41,600 -6.6000Y 54.941kHz
—
zicl 100wy 10.0\//drvg Closed 2008 /dlv WS 50 gy | Kber
T o0y 7.00ms 140Mees
RRE 2 o 28V n e Edae i MNorm 2.00G3afs

Short recovery (CH1=Vour, CH2=Vsw, CH4=I.)
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B APPLICATION INFORMATION

1 Description

The HTN7862, HTN7662 is 3A buck converters with wide
input voltage, ranging from 4V to 65V, which integrates an
260mQ high-side MOSFET. The HTN7862, HTN7662,
adopting the peak current mode control, supports the Pulse
Skipping Modulation (PSM) which assists the converter on
achieving high efficiency at light load. The HTN7862,
HTN7662 features programmable switching frequency from
100kHz to 2MHz with an external resistor. The HTN7862,
HTN7662 allows power conversion from high input voltage to
low output voltage with a minimum 130ns on-time of switch
MOS. The device offers typical 2ms soft start to prevent inrush
current during the startup. The HTN7862, HTN7662 features
external loop compensation to provide the flexibility to
optimize either loop stability or loop response. The HTN7862,
HTN7662 provides cycle-by-cycle current limit, thermal
shutdown protection, output over-voltage protection, output
over load protection and input voltage under-voltage
protection. The device is available in an ESOP8 package.

2 Enable (EN) Control

The HTN7862, HITN7662 is enabled when the VIN pin
voltage rises above 3.85 V and the EN pin voltage exceeds the
enable threshold of 1.2 V. The HTN7862, HTN7662 is
disabled when the VIN pin voltage falls below 3.6 V or when
the EN pin voltage is below 1.2 V. The EN pin has an internal
pull-up current source, 11, of 1.2 pA that enables operation of
the HTN7862, HTN7662 when the EN pin floats. If an
application requires a higher under-voltage lockout (UVLO)
threshold, to adjust the input voltage UVLO with two external
resistors. When the EN pin voltage exceeds 1.2 V, an
additional 3.6pA of hysteresis current, IHY'S, is sourced out of
the EN pin. When the EN pin is pulled below 1.2 V, the 3.6pA
Thys current is removed. This additional current facilitates
adjustable input-voltage UVLO hysteresis.

HTN7862, HTN7662 & 3A [ /5# 5%,
HAM 4V 3] 65V s N, ST 260m
Qi MOSFET. HTN7862, HTN7662 % FH i
B F AR A ], SRR A A (PSMD ,
BT s e R RSBl 2R . HTN7862,
HTN7662 E. 4 100kHz % 2MHz 7] 4w fE I 5%
B, AhEEPHATIH. HTN7862, HTN7662 7
VI N L SIS fEU I T e 4, o0
MOS [/ TS A1 130ns. Z &t
2ms MBS S, CARG LS 3 fE R vm A
Hi. HTN7862, HTN7662 EA SN iR Fh
ThE, W R0 R 1 B B N
HTN7862, HTN7662 &% & W s bR #l. #k
KW RY . R AR S B h i E ARG AN
HL R R %K ESOP8 3,

2 VIN 5| s s T+ 3.85V PLEH EN 3]
i R 1.2 VR BER, HTN7862,
HTN7662 2 /. 24 VIN 3] I H R %% 3.6 V
LU ek EN 5B B R T 1.2V I, HTN7862,
HTN7662 25H . EN 5IHIE —1 1.2 0 A FINES
EHRCEAIE 1M1, X EN 5 FESE, Enr LAl
HTN7862, HTN7662 T.{F. 5 75 2 5
IR ESE (UVLO) RIME, JUIAE P AN A
PEBE A AR UVLO. 24 EN 5 i ki
1.2V i, EN 5| BI&FoMEHE 3.6 n A [ B H
W IHYS. 4 EN 5| Jiigidi 2l 1.2V LR, 3.6
wA PR B XSG R BT
i N\ HJE UVLO i la] o

Figure 1 EN Terminal Schematic
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3 Soft Start and Start Delay with Pre-biased Output Voltage

The HTN7862, HTN7662 employs an internal 1.5ms soft start
to ramp up the FB voltage from 0V to 0.8V linearly once EN
pulled high.

If the output voltage is pre-biased when EN is pulled high, the
device start switching and ramping up only after internal
reference voltage is larger than Vgg.

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 3.85V, while its falling
threshold is about 3.6V.

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 Peak Current Mode Control

The HTN7862, HTN7662 employs fixed frequency peak
current mode control. An internal clock initiates turning on the
integrated high-side power MOSFET in each cycle, then
inductor current rises linearly. When the current through high-
side MOSFET reaches the threshold level set by the COMP
voltage of the internal error amplifier, the integrated high-side
MOSFET is turned off. When the load current increases, a
reduction in the feedback voltage relative to the reference
raises COMP voltage till the average inductor current matches
the increased load current. This feedback loop well regulates
the output voltage to the reference. The device also integrates
an internal slope compensation circuitry to prevent
subharmonic oscillation when duty cycle is greater than 50%
for a fixed frequency peak current mode control. The
HTN7862, HTN7662 operates in Pulse Skipping Mode (PSM)
with light load current to improve efficiency. When the load
current decreases, an increment in the feedback voltage leads
COMP voltage drop. When COMP falls to a low clamp
threshold (700mV typically), device enters PSM. The output
voltage decays due to output capacitor discharging during
skipping period. Once FB voltage drops lower than the
reference voltage, and the COMP voltage rises above low
clamp threshold. Then high-side power MOSFET turns on in
next clock pulse. After several switching cycles, COMP
voltage drops and is clamped again and pulse skipping mode
repeats if the output continues light loaded. This control
scheme helps achieving higher efficiency by skipping cycles
to reduce switching power loss and gate drive charging loss.
The controller consumption quiescent current is 105uA during
skipping period with no switching to improve efficiency
further.

HTN7862, HTN7662 AN #%EE), —
H EN hif, FB HEMSZ&ME LASE 0.8V,

AR EN e e i e A Tl 0 L PR I AR
IAE N AR S KT Ve JR TG AT

RIEHUE (UVLO) ThREn] 8 Gats fy TAEAE
RLUR L AN R B4k UVLO EJHBIMEZ) N
3.85V, TFEERIE N 3.6V.

RS ER TN T B R A AR TR
JEN AR B AR R T L IRBMER, B4
R R Mo i FEAR T H N BR BRI, St A FK
JF .

HTN7862, HTN7662 % [fil & 4 5 I {F
TR R 1] o PN SO B AR B B P v
IhE MOSFET [ )a, #RJ5 HURAS gkt I
Fho 3@t w0 MOSFET () FEJtik 1) iy 3 #5153
ZETOR AR COMP HLUE B & K RE AT, £
T MOSFET #% 2C 7 o 24 67 8k FL IR HS I
AT 22 U 1 S Bt L R BRI & 42/ COMP
HL TR, BT 1 e B R 5 48 ) 6 2 ER A
UCHL o % S ik 1] 46 AR 2 b 4 i o P TS 8 3 5 2%
fHo ZWAILER T —DINHRIEAME RS, DL
77 1 7E [ 5 A3 0 i R B S 1 1 o s B R
T 50% B & A4 Wk IR % . HTN7862,
HTN7662 1f % 6 4% i T~ ARk o Bk s A =X

(PSM) 21T, DA EIRR . 57 B R B ARRT
S L 34 0 5: 8 COMP HLE % . 24 COMP
PR RE GEH N 700mV) B, B4k
N PSM. 7EBRERIIA], 5 s R g il e,
R — B FB BEMFEM TS HHE,
I+ H COMP HiEF+ A A LA, milzh
% MOSFET 7£ F—ANieh kb b S8 . 7214
K JEIH G, COMP HL R B I- BRI AL,
T aksir sy, W E SRR . P )
J5 ZE ik Bk ok ) A Sk 2 T S Ty A5 RE A A
KB 7E EARFE, MM B TS0 BlE m ReR . 33
Hl 2 E B HA TR AR R BB S IR 105UA, 6
FO, Dl ek .
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7 Bootstrap Voltage Regulator and Low Drop-out
Operation

An external bootstrap capacitor between BOOT pin and SW
pin powers the floating gate driver to high-side power
MOSFET. The bootstrap capacitor voltage is charged from an
integrated voltage regulator when high-side power MOSFET
is off and the external low-side diode conducts. The
recommended value of the BOOT capacitor is 0.1uF. The
UVLO of high-side MOSFET gate driver has rising threshold
of 2.6V and hysteresis of 210mV. When the device operates
with high duty cycle or extremely light load, bootstrap
capacitor may be not recharged in considerable long time. The
voltage at bootstrap capacitor is insufficient to drive high-side
MOSFET fully on. When the voltage across bootstrap
capacitor drops below 2.39V, BOOT UVLO occurs. The
converter forces turning on an integrated low-side MOSFET
periodically to refresh the voltage of bootstrap capacitor to
guarantee the converter’s operation over a wide duty range.
During the condition of ultra-low voltage difference from the
input to the output, HTN7862, HTN7662 operates in Low
Drop-Out LDO mode. High-side MOSFET remains turning on
as long as the BOOT pin to SW pin voltage is higher than
BOOT UVLO threshold 2.6V. When the voltage from BOOT
to SW drops below 2.39V, the high-side MOSFET turns off
and low-side MOSFET turns on to recharge bootstrap
capacitor periodically in the following several switching
cycles. Low-side MOSFET only turns on for 200ns in each
refresh cycle to minimize the output voltage ripple. Low-side
MOSFET may turn on for several times till the bootstrap
voltage is charged to higher than 2.6V for high-side MOSFET
working normally. The effective duty cycle of the converter
during LDO operation can be approaching to 100%. During
slowing power up and power down application, the output
voltage can closely track the input voltage ramping down
thanks to LDO operation mode.

8 Over Current and Short Protection

To protect the converter in overload conditions at higher
switching frequencies and input voltages, the HTN7862,
HTN7662 implements a frequency fold-back. The oscillator
frequency is divided by 1, 2, 4, and 8 as the FB pin voltage
falls from 0.8 V to 0 V. The HTN7862, HTN7662 uses a digital
frequency fold-back to enable synchronization to an external
clock during normal start-up and fault conditions. During
short-circuit events, the inductor current can exceed the peak
current limit because of the high input voltage and the
minimum controllable on-time. When the output voltage is
forced low by the shorted load, the inductor current decreases
slowly during the switch off-time. The frequency fold-back
effectively increases the off-time by increasing the period of
the switching cycle providing more time for the inductor
current to ramp down.

BOOT 5| A1 SW 5| il 8] ) 4 & 25 H,
R % MOSFET VoK) 284t e,
25 % MOSFET W3 HAMTARM A%
ST, A2 A R R R R T B R
BOOT WL AMSMMEEMEAN 01 uF. &M
MOSFET #3085 11 UVLO HA5 2.6V [ L
FHBE A 210mV K G . 248 % PLsn G 2 ek
W RIS AT, E 25 A28 ] RELE A 2 K A i
BN TCIE R . H 2SS R EA 2 P
S EM MOSFET 524 Fil. HHEZHE LI
HE R 42 2.39V DL R, 2% 4 BOOT UVLO.
2 ) I B 1) T i 4B AR M) MOSFET,
DURIHT E 45 HL 248 1R H R, AT PRAIE 56 45 B8 76 5
5 2 LY B Y 38 4T o 78 SN 215 R A H &
Z4&AET, HTN7862, HTN7662 LUK % LDO
iz T. W2 BOOT 5IIF] SW 5 BIf f &
%1 BOOT UVLO #RIfH 2.6V, =il MOSFET
o S, 24 BOOT %] SW HIH LS
2.39V LA R, R0 MOSFET <M, K&
MOSFET i, 18RRI JUANFF 5 H
WX A2 A AT 70 H . (R MOSFET 714
AN B A 558 200ns, LU R
JES0H . (&M MOSFET ml g2 S@ JLIk, EEF|
F 24 28 L 2 T 2.6V, LUE &l MOSFET
IEH TAE. LDO #RAE AR s 1A R b 25 b
A LAFEITE 100%. 7522 1% i e R i 7 FH 35 1]
BT LDO #ERER, vt o T DA U BR Bk 4
N HLUE R

N AR SRR A N L R
WM NP 0 3s, HTN7862, HTN7662 St
LT AR, 24 FB 5 EM 0.8 V EZE 0
VI, IRGEWRS N, 1. 2. 4 M8 Y
Fl. HTN7862, HTN7662 ffi Fl ¥ Z 42 471,
T 1IE 8 J8 S A MU 25 1F T 5 AN B[R] 25 . 7248
AR, BT N R A R/ T s S e
B), HJEKAS FEIA A e A FR R R 1) o 245
B 38 3 (5 2 P PR A, P UG 8 L I S W e
V) P 22 T o o AR [l ok 389 in 5% 3 )
W RO 0 7 S W 1], Ay H s s AR R
FESRAL T BE 2 A,
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9 Clock Setting

The HTN7862, HTN7662 oscillating frequency is set by N T
an external resistor Rget, from the RT pin to ground. The value HTN7862, HTN7662 [1JJF XAl # i3 RT xf

of Rgset can be set according to the following equation or curve. HhHLFE Rfset 717, 25001~ A US4 -

75000

FSW(kHZ) = B et (kohm)oo* ()

Fsw vs Rfset

3000
2700
2400 [—
2100 [—
1800 —
1500 —
1200 ——
900

600

300

0

Fsw(kHz)

FEsw vs Rfset

0 100 200 300 400 500 600 700 800 900 1000
Rfset(kohm)

Figure 2 Fsw vs Rfset
10 Setting the Output Voltage

The output voltage (Vour) is set by a resistor divider (Rp and WHHEE (VOUT) HHEFES EA (Re A

Rp).  The resistors can be determined with following Rg) WE. HFETLLUEMSLL AR E,
Equation.

, . Hrr, Veg=0.8V.,
Where Vg is 0.8V, typically.

Rp
VOUT = Vg X (1 + —) (2)
Rp

11 Selecting the Inductor, Diode and Output Capacitor

Use the inductor and output capacitor as following. A FUR AN AW R R
OUTPUT L (uH)

VOLTAGE (V) Re (k) Re(k) MIN TYP MAX Cour(uF)

1.8 66.5 53.6 6.8 10 15 22~100

2.5 61.9 294 6.8 10 15 22~100

3.3 127 40.2 6.8 10 15 22~100

5 48.7 9.31 6.8 10 15 22~100

12 140 10 10 15 22 68~100
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The HTN7862, HTN7662 requires an external rectifier diode
between SW and GND. The reverse voltage of the diode
should be greater than the maximum input voltage, and the

current rating should be higher than the maximum load current.

The inductor peak-to-peak ripple current I pp, peak current
I, pxk and RMS current I, rms are calculated as following. The
inductor saturation current rating must be greater than the I px
and the RMS or heating current rating must be greater than
IL rus.

Vour _ Vinyax — Vour

HTN7862, HTN7662 75 ZL4Mi 5 — R
JEUEAE SW A1 GND Z AT o AR 1 S 7] HL R 7
R HREIN A, BUE e T iRoR 3

HLIRIBE I AL I pps DE(ECFEIR I Pk A
RMS HU I _rus THELATT o HLUBCEIUE MR HL Ui
WK T I _pk, RMS B RLFLAIE (AL 20K T

IL_RMso

Lpp = 3)
L ViNyax L X fow
I
I, = Ioyr + =% (4)
1
ILRMS = \]IOUTZ +EXILPP2 (5)

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.

_ (VINMAX - Vour) X Vour

i ) FL AT g T A AR AR ESR
LA it A A ORI AUE RMS HULIN T

I =
CRMS T T2 X Fgyy X Viy,, p X L

12 Input Capacitor (Cin)

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.

13 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.

(6)

NI — Mg A (0.1uF) A1—A
fifREFRZ GBS 10uF) o e FLHS B e T ok
CPANCEVESS

A2 PCB Aii J@x T hasgiafr ERE .,
TP EAEL R, HSH TERDFEEL TR/
QDI NG RSN s S 9] e e o
Fe
(2) PReFHPEPTARR JE A58, Rl
SR T SW i R
XA BT RORFEAIC SW 5 55 B ¥ L AR U,
I BRI EMI K

(3) FB LR Al Rt 2 o B A Th R i 28
(i SW i &)

Copyright©2025, Heroic Technology -13-

2/2025-V1.0



f‘l@ HEROIC

technaology,

HTN7862, HTN7662

Buck Converter

B PACKAGE OUTLINE
ESOPS8

|
=
| |
B
} 1
I h

|

7
g*”ﬁ Min Max
A 1.45 1.75
Al 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
] ne° g°
e 1.270 ( BSC)
h 2.4
9 3.3
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B TAPE AND REEL INFORMATION

% P1

@@@@@‘@@@‘@<

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; FHEEE
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;
R E
P1 Pitch between successive cavity centers;
1ESRIE L) EEE
5% PIN1 F5{USRIRSER

Quadrant Assignments for Pin1 Orientation in Tape

0000000 O0AO0

HESFL
Sprocket Holes
Q1 | Q2 Q1 | Q2
AP
Q3 Q4 Q3 Q4 User Direction of feed
1 )
%ﬂ%l‘ﬁ Pocket Quadrants
EE EE i .
e R I I BB | == | a0 | B0 | kKo | Pt | w | M
# | sPQ B SRR
Part No. Package | Package ) W1 (mm) | (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
HTN7862SPER ESOP SPE 8 2500 330 12 6.55 5.55 1.95 8 12 Q1
HTN7662SPER ESOP SPE 8 2500 330 12 6.55 5.55 1.95 8 12 Q1

Copyright©2025, Heroic Technology -156- 2/2025 -V1.0
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B TAPE AND REEL BOX INFORMATION

HEIFA KE v AL - .
RS EDEE S S5 ZEE Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Code (mm)
HTN7862SPER ESOP SPE 8 5000 360 345 65
HTN7662SPER ESOP SPE 8 5000 360 345 65
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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.

RIEHE TR GEMD B ARAR (LUNRERRHT) REX 5 RS SORREMBES. EIE. $Ee. e Al
A2, s SRR R AR IBUR o 20 P A2 BANAE P B S DR 4 21 015 SR Bk B e B .

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

HT A 9 R AR 35 B A B B DA R 28 777 il BB R Vit AN R AR AR ) 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 ™ i AR T i A dr e RR i & S 22 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.

ASCHHAH A BT EER), [EHTIFAX A DT, AT AT B2 H L FA1EE =7 M 1R 3 115t .

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 7] A SGHEE A 2 07 3

REBFREE (FEX KRHFRAH

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Hihb: WA 552470 T X VK #5906 5 £HIICBDIH X 215 #1112

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

Fax: 0573-82585078

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

Wechat MP: HEROIC_JX

TSN R RIEE TG AT, BER SRR ™ s BAEOR Bk}
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