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4.5V~65Vifi\, S5AR P& E T8

65V Input, 5A, Asynchronous Buck Converter

B FEATURES

= 5A converter with 80mQ FET

* Input voltage range: 4.5V~65V
* Pulse Skipping Mode (PSM) to keep high
efficiency in light load
= 125uA Quiescent Current
+ Up to 2MHz Programmable Switching Frequency
* Peak current mode control
* Low Dropout Mode Operation
 Over-voltage , Over-current and Over-
Temperature Protection
- Packages: Pb-free Packages, ESOP8

B APPLICATIONS

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

- SARRE, ESOMOINRE
- MNEBEBE: 4.5V~65V
- PKPBRERE SR E TS
: 125uA*$%§EE,§,7.-\T,

VES

E2MHZA IR KA

EIE{EEEJ)H"%' 22TA
- RIERF.
- TEREI%E, ESOPS8

RS ANNERSS S

- 12V, 24V, 48VIHNEB(SEIRNES

L=
- Automotive Systems NERG
- Distributed Power Systems - DHREBRRESR
- High Voltage Power Conversion BB EGE R

B DESCRIPTION

The HTN7865 is SA buck converters with wide input voltage,
ranging from 4.5V to 65V, which integrates an 90mQ high-side

MOSFET. The HTN7865, adopting the peak current mode control,

supports the Pulse Skipping Modulation (PSM) which assists the
converter on achieving high efficiency at light load. The
HTN7865 features programmable switching frequency from
100kHz to 2MHz with an external resistor. The HTN7865 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 HTN7865 features external loop compensation to provide the
flexibility to optimize either loop stability or loop response. The
HTN7865 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 ESOPS package.

HTN7865 /& 5A % J& % # 2%, H. A M
4.5VE|65V I TE s N HLE, 42K T 90mQ s ]
MOSFET. HTN7865% I {8 i i b X 45 61
TEEGE RS (PSM) , BB TSR
g N Se IR . HTN7865 B4 100kHz =
2MHz (1) 7] 4 R FF A%, b E H B AT 9 .
HTN7865 5t ¥ M i i A\ HiL e 21 4 AL 119
DR LW, TF=MOS /) Sl 18] 4 120ns
2 A PR AL LA 2 Sms [ E R B, LAB IR
JEEh R A TR FIT . HTN7865 EL G 43k
BRAMEIhRE, T RGO IR A e M PR S
o HTN7865FE {1634 il {H F it PRl . #ASCT f/
o S AR S R AR R N L
RIEPRY . 1% & R HESOP8E ;.
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B TYPICAL APPLICATION
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Rfset HTN7865

BSTH % Cast it UK 0. 1uFFi & L
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B HL AR 1T 65V
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4. RTﬁﬁ%&%ﬂ??‘%fﬁi%, ﬁﬁRFSET, RFseT = 240kﬁﬂ“, Fsw~430kHz
75000
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B
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B ORDERING INFORMATION

Part Number Package Type Package Abbr. Marking Shipping Package / MOQ
HTN7865 Tape and Reel (R) /
HTN7865SPER ESOP8 SPE YYYMAAB' 2500pcs
Part Number
HTN7865 SPE R

L Shipping Package

v

Package Abbr.

Device Name

Production Tracking Code

Y M

AA

v

Lot Number

Date Code — Month

B
|—> Random Code

1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec

" YYYMAAB is production tracking code

Internal Code
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B TERMINAL CONFIGURATION

o \_/
BST | 1 :Dg SW
i |
VIN | 2 I : 7 | GND
| EP |
BN [T | GND 6 T
: [ | 6 COMP
| |
] l-————— I om
HTN7865(ESOP8) Top View

B TERMINAL FUNCTION

Terminal
No.

Name Description

Bootstrap. Power supply for the high-side MOSFET driver. Connect a bypass capacitor
1 BST between BST and SW.

BST/& N # w3 MOSFETIR B & (¥ 1E HIVf . fEBSTAISW Z [ S5 ER LA & -
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 VIN S ONFLE . VINGG I NS s el e e g e A SR B EVINRE B
Wb TF R

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

3 EN threshold.

YR 8 ] I I 0 A I Y s WA S o oy WAV S R AR 2 i P S S
HGEREFIVING] LLS ) 4% . AVINZIGND Y HBH 73 il SE BEEN 5| W]
DAV 194\ R B BB

Set the internal oscillator clock frequency. Connect a resistor from this pin to ground to

4 RT set switching frequency.

BOE W IR G A B R . o — SR EAZ S ARSI, DB E TR,

Feedback. Connect resistor divider to output voltage.

> B | Rl B .
6 COMP Error amplifier output. Connect to frequency loop compensation network.

R ROR Gt R BRI AL RS

Ground. GND should be placed as close to the output capacitor as possible to avoid the
7 GND high-current switch paths.

Hb. GNDRR Al ResEiihith iy, DAk S m T R AR .

Switch node, connect SW to an external power inductor

i SW | Fin, S IR .
EP GND Heat dissipation path of die. Electrically connection to GND pin.
OB AE . 5 GND | ELAHE .
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B SPECIFICATIONS'
® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP MAX UNIT
VIN supply voltage VIN -0.3 75 \Y,
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 5.5 \Y
EN voltage EN -0.3 VIN+0.3 \Y,
SW voltage SW -2 75 \Y,
SW voltage (10ns transient) SW -3.5 77 \Y,
Moisture Sensitivity Level (MSL) MSL3
Junction Temperature Ty -40 150 C
Storage Temperature Tste -55 150 C
ESD, Human-body model (HBM) HBM 42000 \Y
ESD, Charged-device model (CDM) CDM +500 \Y
® Recommended Operating Conditions
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VIN supply voltage VIN 4 65 \%
BST voltage BST -0.1 70.5 \%
Voltage between BST and SW BST to SW -0.1 5.5 \Y,
FB voltage FB -0.1 45 \%
EN voltage EN -0.1 VIN \%
SW voltage SW -1.8 65 \Y
Junction Temperature Ty -40 125 T
® Electrical Characteristics
VIN =12V, Ta = +25°C, unless otherwise noted.
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Rising 4.5 \%
VIN UVLO threshold VuvLo -
Falling 4.15 \%
VIN UVLO hysteresis Vhys 0.35 \%
Quiescent supply current la \s/vahilt:h:nng, Vre =1.0V, no 125 uA
Shutdown supply current Isb Ven = 0V 0.5 MA
High-side switch on resistance Roson)_H | VBsT - Vsw = 5.5V 90 mQ
Peak Current limit ILIM_peak 7.5 A
EN threshold Venn ’:r?d"gltl?r?ge hysteresis, rising 1.2 Vv
Isourcet Enable threshold +50 mV -4.8 uA
EN source current
Isource2 Enable threshold -50 mV -1.2 uA
Feedback voltage VFBH 800 mV
FB input current IrB Ves = 0.8V -100 100 nA
Error Amplifier source/sink Veomp=1V, Vfb=0.81£0.1V +24 UuA
Gm of Error Amplifier 210 uS
Minimum on time ton_mIN 120 ns
Soft-start time tss Fsw = 500K 25 ms
Switching frequency range fsw 100 2000 kHz
RT = 200K Q@ 500 kHz
Trigger thermal shutdown 165 T
Thermal shutdown - -
Hysteresis 25 C
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B TYPICAL OPERATING CHARACTERISTICS

VIN = 12V, VOUT =5V, CIN = 0.1uF//1uF//100uF, COUT = 0.1uF//47uF//47uF, L = 10pH, RT = 240k, Rcomp = 56k, Ccomp =
3.3nF, Cp = 51pF, TA = +25°C, unless otherwise noted.

Vinvs by Vin Vs liy
5 300
EN = 0 10 no switching
4 250
- = 200
g s g
= =
—= _— = 150
"__J
2 —
— 100
1 50
0o = 0
4 16 28 40 52 64 4 16 28 40 52 64
V(W) V(W)
lour V$ Vour lour Vs Vour
5.1 3.5
5 3.4
% = § [ eeeeeee——
= 49 = 33
VINT1IZV
VIN--24V VIV £ 1V
4.8 VIN-=-36V— 3.2 VIN = 240
— N gvy: p= VIN T 36V |
—VIN = = ‘LEL
I VIN D‘)V
4.7 3.1
0 05 1 1.5 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Tour(A) Tour(A)
lout vs n lout vs n
100 Il ’ 100
~
80 = = 80 e ==
’ - —
/ VOUT =5V /
geoo sw = 309kHz Seo
= = =5V
” i fsw = 401kHz
et \/iN = 12V e \/in =12V
L Vint 2av ——Vin=p4av
20 =36 20 Vim=36V
- in=48vV| ||| w— \/i1) = 48V
et /N = :@f e \/iN = 60V
0 0
0.01 0.1 1 10 0.01 0.1 1 10

Tout (A) Tout (A)
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H APPLICATION INFORMATION
1 Description

The HTN7865 is 5A buck converters with wide input voltage,
ranging from 4.5V to 65V, which integrates an 90m€Q high-
side MOSFET. The HTN7865, adopting the peak current
mode control, supports the Pulse Skipping Modulation (PSM)
which assists the converter on achieving high efficiency at
light load. The HTN7865 features programmable switching
frequency from 100kHz to 2MHz with an external resistor.
The HTN7865 allows power conversion from high input
voltage to low output voltage with a minimum 120ns on-time
of switch MOS. The device offers typical 2ms soft start to
prevent inrush current during the startup. The HTN7865
features external loop compensation to provide the flexibility
to optimize either loop stability or loop response. The
HTN7865 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 ESOPS package.

2 Enable (EN) Control

The HTN7865 is enabled when the VIN pin voltage rises
above 4.5V and the EN pin voltage exceeds the enable
threshold of 1.2 V. The HTN7865 is disabled when the VIN
pin voltage falls below 4.15V or when the EN pin voltage is
below 1.2 V. The EN pin has an internal pull-up current source,
I1, of 1.2 pA that enables operation of the HTN7865 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, IHYS, 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.

HF—AANA—AN—

HTN7865 /& 5A [# L #4s, HAM 4.5V
F| 65V SN K, T 90mQ &l
MOSFET. HTN7865 % U {f fi i i s ds il
SRR WIS (PSM) , A BT e s AE 42 47
BT LI, HTN7865 A A 100kHz =
2MHz BT w2 F O R , A1 R BH T i .
HTN7865 fu i M sfin N\ F T I H e R A 3
REEW, FF MOS [f/S@i i 120ns.
ZB AL 2ms LAY EOE B, AR IR S shid
TR . HTN7865 HAG Ml FRER FM
IhAg, RS AL IR B A i M B B N
HTN7865 $2 Atz i s i PR il . #A oW fRar
feg o 3ok R PR B S AR AN F R R AR
1o %W &K ESOPS 2%,

2 VIN 5] I H R F+ % 4.5V BLEH EN 5
R 1.2 VKA A BIELRY , HTN7865 )i H
2 VIN 51 2 4.15 V LA ECEN 519
PIHLEART 1.2V B, HTN7865 25 M. EN 3| Ji
AN 120 A BN LR ABYE 11, 2 EN 5
JEEE 2SI, e LA HTN7865 LA . Wi
i E R R B BE (UVLO) BRI, UAE P
A L BE R B A A HLS UVLO . 24 EN 51T H
JEiEE 1.2V I, EN SIS AOMESE 3.6 A
AR IHYS. 2 EN SR 1.2V BUT
i, 3.6 uA MHFIHAEER. XAESMY B
BT\ B UVLO (Al

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

The HTN7865 employs an internal 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 Veg.

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 4.5V, while its falling
threshold is about 4.15V.

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 HTN7865 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 HTN7865 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 125uA during skipping period with no switching to
improve efficiency further.

HTN7865 KA N E5), —H EN fi
., FB HEM 2t ETHE 0.8V,

AR5 EN A e i A Tl L P I, R
TUAE N AR EME LS KT Vs JR TG TAE .

KIEBUE (UVLOD ThRgmy i fuals i TARLE
LY FL AN R [ 2% A - UVLO _ETHRIEZ) N 4.5V,
TEEBI{E DY 415V,

ISR W ER SR Y 1Bl by R A IR
FEF AR B AR R T H ERBMER, B4
PR Mo iR AR T H N BRBE R, S8 K
JA

HTN7865 i [f] 5 A U (f Fi i A e fe il o
W AR I Bk E A AN A R B A AR O Th =
MOSFET HIJT A, 85 HURES IRt ZR I BTt
it &l MOSFET ) HLVIA 3 i A #8158 22 i
KA5H] COMP Hi [k BB HI BB /KT, SRR
il MOSFET #klr. 8 it inm, A
X225 B A S L BRI 23 3 = COMP HE
i, ELEP R RS FRLIAL S 1 I AR 7 R AU DL
BiE o 122 Bt 1P AR 4y HLKE A 4 P T T 1 20 S 54
G IEIER T — A W ERRIIAMEE S, AR Ik
7 [ 7 SR VA L R 2 AR 1) o5 2 R T 50%
I R ARG AR Y . HTN7865 TE4% fidl fift
DAtk e (PSMD 1847, DA EE. 4
B LRI, S IS R S 0 2 80 COMP
HUEFE. 2 COMP [ BARF Az BAE Gl
700mV) I, BN PSM. fEBEERIE,
T AR, . —H FB
EFERRTS% 8L, JFH COMP HLETHEAK
HOZBRME L L, D% MOSFET £ F —/ M
Bkt Sl 2 LASIF R WS, COMP HLE
T REIF AL, ISR ks, WEE
SR S WL Eat s STbun SeN P QT
TFRDZFAFFEAN MR SR B 78 FL 4, AT A B+
S B iR AR o 42 1) 5% AE b o S ) Y R A 7 2
HLLN 1250A, DI, Bt — PR AR
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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, HTN7865 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 HTN7865
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 HTN7865 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 51 A SW 5| il [i] {1 4hEE H 25 H
BB =TI ZE MOSFET [HiEmoR 2 28 (it
L Th 2 MOSFET S HAMBAR M — b
SR, B %67 A A R AR TR T B A
BOOT WA MMEREMEAN 01 uF., &
MOSFET Mk 3Xz0 %% 1) UVLO HA5 2.6V i 1
FHREFN 210mV K3 G . 2484 DA b 25 ek
WA BT, E RS HAE 2% ] AEAE AR 24 K
6] Py TP 7 FL e S L B 0 L A A2 DA
i M MOSFET 584 Fil. HHEZHEE LM
L F% 22 2.39V DL R, 2k 42 BOOT UVLO.
e 80 2% T U R B8 s J B AR ) MOSFET,
DURIHT E 4% H 25 25 PO HL LR, T PR IE B 40 B 4 58
i 2 LY BB Y 38 AT o 7R SN 2050 HH B AR H R
Z M, HTN7865 LMK 2 LDO #iUz 1T .
W BOOT 5| %] SW 5| Jil i) i &= F BOOT
UVLO BI{H 2.6V, @ifll MOSFET i fifr S
. 4M BOOT % SW HIH L[S 2.39V LI R
i5f, w0 MOSFET ¢, {5 MOSFET $%
T, AR ORI LTSI P S X 2 g
AT . KM MOSFET 784 il 397 & # rh
X538 200ns, LIRS0 Hi B RS0 . K
MOSFET mlfg>S# LIk, EEIHZEHEFRH
FmT 2.6V, DMEEM MOSFET IE# T.1E.
LDO . 1F A 1) 5 ¥ 88 (06 R0 2 b AT LAzl
100%.. 7£ 2218 0 e AN e S 3 7E], T LDO
ERAERE R, fr i R AT LB DD ER BRI N IR R

B

RN TR T A AN R R i
WA PR s, HTN7865 SL3l 7 #ikdr
iR, 24 FB5JIEEM 08V EE OV R, IR
PITFR L, A 1. 2. 4 F18 PYFh. HTN7865
i L F IR TR, 7R IEH 8 s 261 T 5
HMERIT R0 . CERG R A HAE], BTN
J R /N P 4 Sl ) TR, FEL RS L TT e R I
E R PR o 224 J0 % 7 80 B ) P 1 PRGN
Fo JER A% FELIALTE TN 5] P 218 1 % o AT [R] 7 3
T B0 5% A A A R 0 1 G IT []
N LB F R T R R A T R 2 B .
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9 Clock Setting

The HTN7865 oscillating frequency is set by an external
resistor Reet, from the RT pin to ground. The value of Ryt can

be set according to the following equation or curve.

Fsw(kHz)

10 Setting the Output Voltage

The output voltage (Vour) is set by a resistor divider (Rp and
Rp). The resistors can be determined with following

Equation.

Where Vg is 0.8V, typically.

FSW (kHz) =

HTN7865 T iR Al ilid RT b H FH
Rfset ififi, Z% 1 H ez .

75000

Rfset(kohm)094

Fsw vs Rfset

3000
2700

2400 —

2100 [—

1800 [—

1500 [—

1200 —

900

==FEsw vs Rfset

600

300

0
0

100 200 300 400 500 600

Rfset(kohm)

Figure 2 Fsw vs Rfset

VOUT = Vg X (

11 Selecting the Inductor, Diode and Output Capacitor

Use the inductor and output capacitor as following.

1+

%)

B

700 800 900 1000

(1)

i (VOUT) HHIFHZ Hds (R
Re) wE. FHMLLEE LI AR E.

Hr, Ve =0.8V,

(2)

AT HLBOR B L AR R

OUTPUT L (uH)
VOLTAGE (V) Re (k) Ra(ke) MIN TYP MAX CoutluF)

1.8 66.5 53.6 6.8 10 15 =44
25 61.9 29.4 6.8 10 15 =44
3.3 127 40.2 6.8 10 15 =44

5 48.7 9.31 6.8 10 15 =66

12 140 10 10 15 22 =100
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The HTN7865 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
IL pk and RMS current I, ruvs 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 rums.

Vour x ViNyax — Vour

HTN7865 77 22 /M8 s, TE 1R
SW 1 GND Z i . AR IR 1A B 75 KT
PN AN S SO el R N i = N K= 4 Y

HLJRKUG (B FEYAL I pp DEMEHEIR 1L pk AN
RMS HLi I rvs THE U o HELBEIE O AT FL T
IR T Ik, RMS B AR E (H 20K T

IL RMSS

Iy, = (3)
Le ViNyax L X fow
I,
ILPK = IOUT + % (4)
2, 1 2
lians = Hour™ + 75 X 11, (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 - VOUT) X Vour

i 4 FL A LA g R A B AR AR ESR
LA i A ZORIHUE RMS AT

I =
CRMS T T2 X Fsyy X Viyy, 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 — g (0.1uF) A1—A4
fifREFRZ GEL 10uF) o € FLS B s T K
PGSR

AR PCB Aii Xt T A€ is 1T 2R H
TR IRESS R, ESH TEDREIRLU N R .

QIR 2 VNG SR SN i v SR 29 AT = T3 i
Fe

(2) PREFAIFPULAH L HAN S TE, R
SR T SW i R

XA BT ROK BRI SW 1 s B[ B R R0,
HBEAK EMI B K

(3) FB ELR LT A & H AN ) R 2%
(i SW 5 )
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HTN7865

Buck Converter

B PACKAGE OUTLINE
ESOP8

Al
1
-

R~
%f"j{ Min Max
A 1.45 1.75
A1 0.05 0.15
A2 1.35 1.55
b 0.3 0.5
c 0.22 0.28
D 4.7 5.1
E 5.8 6.2
E1 3.85 4.05
L 0.4 -2
8 0 8°
e 1.270 (BSC)
h 2.4
g 3.3
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B TAPE AND REEL INFORMATION

X P1

OO0 0 00 o @-<9<

= o] [=] [5
Reel Diameter
Dr | / | |
| | |
T T T

BO
\

EFL A0
Cavity
AO Dimension designed to accommodate the
BEsE component width; FHERE
Reel Width - : :
w1 BO Dimension designed to accommodate the
VI component length; FHEKE
[T | KO Dimension designed to accommodate the
} component thickness; FHEEE
W Overall width of the carrier tape;
R EE
P1 Pitch between successive cavity centers;
1ESRRE L) ERE
it PINT 5 (SR

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
NI/
%‘ﬁ%l‘ﬁ Pocket Quadrants
ETESS ETESS . i .
sepe | %® | @R | o0 B2 ) =e | a0 | B0 | ko | p1 | w | PM
P # | sPQ B SR
art No. Package | Package ) W1 (mm) | (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
HTN7865SPER ESOP SPE 8 2500 330 12 6.55 5.55 1.95 8 12 Q1
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HTN7865

Buck Converter

B TAPE AND REEL BOX INFORMATION

HFRA KE . - .
siES 3PS - Ll = | #E Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Code (mm)
HTN7865SPER ESOP SPE 8 5000 360 345 65
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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.

RIAR TR (20 BmARAR (LUREFRHT) REX™ M. RS SRR B, BIE. &, BB HAL
A, s I SRR AR S IBUR o 2P A5 BN P B S DR P 45 21 1015 2 el Be B .

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

HT XS A 50 R B4 0 BRI B 8 DA B 2 P 7 ik R AR R AN AR BT AR DA E

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 AR SRR T8 U0 AR i 4 & 5 e e MR s (R R F v

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.

AT IR R AR B RE RN T SRR, (HHTIEAR H A DT, AT RE & FIAT S =05 BURI IR & 9151

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 F KA SR AN I R T 5

REHEFREE (FX BBARAA

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Huhik: WY AR 5% 4T RE X K #9065 BLAICBDIE X 215112

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

T R FIEART B IS A AT, BN SRR b 5 S A B BURH
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