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AV~42ViIN, T3100%EEEEER, 3.5ARLMEE TS

4~42V Input, Support 100% Duty Cycle, 3.5A, Synchronous Buck Converter
B FEATURES

- 3.5A converter with 90mQ+60mQ FET - 3.5AREE, AEIOMQ+60mQINERE
* Input voltage range: 4V~42V - EINBETE: 4V~42V

ooy it ooe (PSM) to keep high Y e e N e
- 115pA Quiescent Current . 115uA*$*EEﬁI‘T‘T,
+ Up to 2MHz Programmable Switching Frequency - BE2MHZARFEFF iR
* Peak current mode control

* Low Dropout Mode Operation (High duty cycle {EEE'”"} THIZR
close to 100%, VOUT < 15V) - TIHREFET, (Br100% 555,
- Over-voltage , Over-current and Over- VOUT<20V)
Temperature Protection
- Packages: Pb-free Packages, ESOP8, DFN3Xx3- - RIEMRIF. ERARIFFISRKHTIRF
10L . FekBEd%E, ESOP8, DFN3X3-10L

B APPLICATIONS

* 12V, 24V Industry and Telecom Power System - 12V, 24VTFIER(EEIBME S
= Automotive Systems

- RERS
* Distributed Power Systems . ,
.4 S==N
* High Voltage Power Conversion D REIRRSE
- BRI
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B DESCRIPTION

The HTN7743 is 3.5A buck converters with wide input voltage,
ranging from 4V to 42V, which integrates an 90mQ high-side
MOSFET and an 60mQ low-side MOSFET. The HTN7743,
adopting the peak current mode control, supports the Pulse
Skipping Modulation (PSM) which assists the converter on
achieving high efficiency at light load. The HTN7743 features
programmable switching frequency from 100kHz to 2MHz with
an external resistor. The HTN7743 allows power conversion from
high input voltage to low output voltage with a minimum 120ns
on-time of switch MOS. The device offers fixed 2.5mS soft start
to prevent inrush current during the startup. The HTN7743
features external loop compensation to provide the flexibility to
optimize either loop stability or loop response. The HTN7743
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.

B TYPICAL APPLICATION

HTN7743/23.5AF L #538%, HA M
AVE42VIG Sim N B R, B T 90mQ =
MOSFETH160mUEiMOSFET. HTN7743:%
FVEAE A m s s ), SCRFE R R I (PSMD ,
AT s /52 R8T L& R .
HTN7743 A4 100kHz & 2MHz [#) 7] 4 #2 IF 5%
B, HNECEPE AT . HTN7743 R S
FA P B LR IR D R 4, T CMOS B
/NG A 120ns . %A B2 .5mS i [
SEBE B, CART Ik Ja sl B A i im N R .
HTN7743 A5 MR s wM2Thig, W RiGfiik
AR RS E P B R BRI S . HTN7 7433241535 & 37
B PRH . AW R, R
ARGR I RSN L R R AR . %R &R
ESOP8H 3.

[
1
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0-IuF Rfset —_-— |
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240k 56k 0pﬁon$1
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B ORDERING INFORMATION

Part Number PaTc;l;)aege PaA(l:)kbaﬁe Eco Plan MSL Level Marking Shippinlaggckage /
HTN7743 Tape and Reel (R) /
HTN7743SPER ESOPS8 SPE RoHS MSL3 YYYMAAB' 2500pcs
DFN3 X 3- HTN7743 Tape and Reel (R) /
HTN7743DNER 10L DNE RoHS MSL3 YYYMAAB TBD
Part Number
HTN7743 SPE R
L Shipping Package
» Package Abbr.
» Device Name
Production Tracking Code
Y M AA B
L, Random Code
» Lot Number
. Date Code — Month
~ 1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec
» Internal Code
" YYYMAAB is production tracking code
Copyright©2025, Heroic Technology -3- 2/2025 - V0.6
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B TERMINAL CONFIGURATION

BST[ | ® 8 |sw ° o
— — BST| 40 77 {70 | sw
w2z ] e | T VIN[TZT e enp
o EN (371 .\ | L8 | comp
w3 | | [ 6 Joow NC [ 4 | 7| FB
_____ [ ——
____| |¥WSYC__§_:L7777J'_§_ NC
RT/SYC| 4 5 |m
HTN7743SPE(ESOPS8) Top View HTN7743DNE(DFN3 X 3-10L) Top View
B TERMINAL FUNCTION
Pin No. _
Name Description
ESOP DFN

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

BST/& s w5 MOSFETAR ) 23 Y IE AL . 7EBSTAISW.Z [ FE — AN 7 R AR 2%
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 2 VING | s N . VINA A b BB (. Bt D i 5 0 OB AEVINFHAE, LA
TRl

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 threshold.

3 3 EN | R R ERes, s LR iR, KRR VU P B
HGEREFIVING] LLS ) 4% . AVINZIGND Y HBH 73 it S BEEN 5] R W]
DA 19 4 A\ R B BB

Set the internal oscillator clock frequency or synchronize to an external clock. Connect a
resistor from this pin to ground to set switching frequency. An external clock can be input
directly to the RT/CLK pin. The internal oscillator synchronizes to the external clock
frequency with PLL. If detected clocking edges stops, the operation mode automatically

4 5 RT/SY | returns to resistor programmed frequency.

C BCE N R IR G o I PR B AN B R0 o R — A HL LS AN | B RE 2
H, DIREIFRMIE . SR BT DAE R A SIRT/SYCH| M. N iR o i
EPLLS AMERI BB [F 0 o A 20 B I ki {52 1k, R AR 0R B 3k
[ UL S A AR

Feedback. Connect resistor divider to output voltage.

> ’ B Rt Bes RS AU
6 8 COMP Error amplifier output. Connect to frequency loop compensation network.

R ROR At o R BRI AL RS

Ground. GND should be placed as close to the output capacitor as possible to avoid the
7 9 GND | high-current switch paths.

Hb. GNDRUS AT RESEITHth A, DARE G iy RUT SRR AR

Switch node,Connect SW to an external power inductor

8 10 SW - b 1 o .
FFRKum 1, RSN B
4.6 NC No internal connection, connection GND
N ’ WIBTCHAS SR, MRS Z .
9 EP GND Heat dissipation path of die. Electrically connection to GND pin.

O AT . 5 GND | AR .
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B SPECIFICATIONS'
® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP MAX UNIT

VIN supply voltage VIN -0.3 50 \Y,
BST voltage BST -0.3 55.5 \Y,
BST voltage (10ns transient) BST -0.3 57.5 \%
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 \%
SW voltage SW -2 50 \Y,
SW voltage (10ns transient) SW -3.5 52 \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 42 \%
BST voltage BST -0.1 47.5 \%
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 42 \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 3.9 \%
VIN UVLO threshold VuvLo -
Falling 3.6 \%
VIN UVLO hysteresis Vhys 0.3 \%
. Ven =12V, Vre = 1.0V, no
Quiescent supply current la switching 115 uA
Shutdown supply current Isb Ven = 0V 0.5 MA
High-sid itch ist R 90 Q
ig §| e SV\{I ch on res'ls ance DS(ON)_H Vst - Vaw = 5.5V m
Low-side switch on resistance Rbs(on)_L 60 mQ
Peak Current limit ILIM_peak 5.5 A
Valley Current limit ILIM_valley 5 A
EN threshold Ve No voltgge hysteresis, rising 192 v
and falling
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 IFe Ves = 0.8V -100 100 nA
Error Amplifier source/sink Veomp=1V, Vib=0.8+0.1V +20 uA
Gm of Error Amplifier 188 uS
Minimum on time ton_mIN 120 ns
Soft-start time tss 25 ms

" 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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Switching frequency range f 100 2000 kHz
9red Y 9 ™ RT = 200K Q 500 kHz

Trigger thermal shutd 1 S

Thermal shutdown rigger thermat shutdown 65 o
Hysteresis 25 C
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H TYPICAL OPERATING CHARACTERISTICS

VIN =24V, VOUT =5V, CIN = 0.1uF//10uF, COUT = 0.1uF//22uF//22uF, L = 10uH, RT = 240k, Rcomp = 56k, Ccomp =
3.3nF, TA = +25°C, unless otherwise noted.
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EN = 0 ﬂbd!’“ hing
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Tout(A)
lout VSN
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g S e
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=
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H APPLICATION INFORMATION
1 Description

The HTN7743 is 3.5A buck converters with wide input
voltage, ranging from 4V to 42V, which integrates an 90m€Q
high-side MOSFET and an 60mQ low-side MOSFET. The
HTN7743, adopting the peak current mode control, supports
the Pulse Skipping Modulation (PSM) which assists the
converter on achieving high efficiency at light load. The
HTN7743 features programmable switching frequency from
100kHz to 2MHz with an external resistor. The HTN7743
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 HTN7743 features external
loop compensation to provide the flexibility to optimize either
loop stability or loop response. The HTN7743 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
ESOPS8, DFN3 X 3-10L package.

2 Enable (EN) Control

The HTN7743 is enabled when the VIN pin voltage rises
above 3.8 V and the EN pin voltage exceeds the enable
threshold of 1.2 V. The HTN7743 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,
I1, of 1.2 pA that enables operation of the HTN7743 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 3.6puA 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.

=

HTN7743 /& 3.5A [ L 6H#e%, HAM 4V
F 42V i NEIE, R T 90mQ &l
MOSFET F1 60mQfiksii MOSFET.HTN7743 X
FH U P AR s i), SCREE A A 1 (PSMD
A THBRBER AT TR & MR,
HTN7743 HA 100kHz % 2MHz 7] Ze e TF 55
BiZ, ANEHPHAT . HTN7743 R¥F &R
F R B A H PR A Th 2R 4, FF O MOS 1%
ANSENE]Y 120ns. &Rt 2.5mS it
R a5, LAk JE shid 72 A R vm N B .
HTN7743 BAHSMRIRBAMETRE, 7 RIEIL
PRPR R PR FRER A R . HTN7743 24535 1
FL BRI FOCH ARy i AR i
WA AN R R R ERY . ZE &K
ESOP8, DFN3 X 3-10L 3.

24 VIN 5 BiE T2 3.8V LLE H EN 5]
HLE I 1.2 V5 B BB , HTN7743 3 H .
2 VIN 5] IEHEE S 3.6 V LLREL EN 5
FIHEMLT 1.2V I, HTN7743 255 . EN 3]
AN 1.20A FNER R ERIE 11, 24 EN 5]
A, B R LM HTN7743 TAF. 5 A
FHHEHEEARIESE (UVLO) [RIME, WAE P
ANHIE E BEL T B 5 N FL T UVLO. 24 EN 5T
JEEIE 1.2V B, EN 5| ISR/t 3.6 nA K
R IHYS. 24 EN 5] g R3] 1.2V DLR
B, 3.6 uA MR, KPR ERE
BT 5%\ L UVLO #f AL,

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

The HTN7743 employs an internal 2.5mS soft start to ramp
up the FB voltage from OV 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 3.9V, 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 HTN7743 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 HTN7743 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 115uA during skipping period with no switching to
improve efficiency further.

HTN7743 XN 2.5mS ez, —H
EN #im, FB HEEISZM 2 0.8V,

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

RIEBGE (UVLOD DhREwy i feats iy TAELE
LR L AN R 125 1R UVLO B FHBIE 29 3.9V,
TEERI{E Y 3.6V,

IS PRI T Bl Lk Ay R A R IR
FET A Z i v T LR ERE R, A
O R e 2 FEAR T R BB, A K
JE

HTN7743 % F [ e AR R L et =0
PR B BR AR AN A R sh S e oh R
MOSFET WiFF)a, #RJo Has gt L7t.
3@ = N MOSFET f L L IA 21 e A 355 22 i
KM COMP HL 3 B 1 IE KIS Rk)
= MOSFET # i, 4 ik a3 hnes, #i
X T2 2% B [ R A5 LT A 254 75 COMIP He
JE, BRI B RS FEL S 10 ) 5 R B R AR DL
T o 1% S5 it [ B AR 47 S s A H F R A S B B M
Z AR T — AR R FL S, DA Ik
T[] 58 B 3R WA FRL IR SR 1 1 5 S EER T 50%
IR AR VGRS . HTNT7743 1R 73 i T
PUBk ki (PSMD i847, DURERER. X4
Bk PRI, i L 38 i 580 COMP
HE%. 24 COMP [ ZERHALBE GEH A
700mV) I, ##&HEN PSM. 7EBkERIAE],
T R AR, S R SR, — H FB
EMERTSHAE, HH COMP HET 21K
FOL A DL L, = ThE MOSFET 76~ — /M
Bk e S8 . 7 LA R R IS, COMP HLE
NI EIRBE AL, W ke, WER
Bk A SRR 5 o 1 P ) R ad it ki R B Sk e
TF IR Th 2R B FE A B B 50 78 FELASTRE , AT BT
S FE v AR o 4 i 2 E B B R Y RE AR A S
HLN 115uA, EFR I, Dk—BitmsR.
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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, HTN7743 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 Limit and Hiccup Mode

The inductor current is monitored during high-side
MOSFET and low-side MOSFET on. The HTN7743
implements over current protection with cycle-by-cycle
limiting high-side MOSFET peak current and low-side
MOSFET wvalley current to avoid inductor current
running away during unexpected overload or output hard
short condition. When overload or hard short happens,
the converter cannot provide output current to satisfy
loading requirement. The inductor current is clamped at
over current limitation. Thus, the output voltage drops
below regulated voltage with FB voltage less than
internal reference voltage continuously. The COMP pin
voltage ramps up to high clamp voltage 1.65V typical.
When COMP voltage is clamped for 256 cycles, the
converter stops switching. After remaining OFF for about
12mS, the device restarts from soft starting phase. If
overload or hard short condition still exists during soft-
start and make COMP voltage clamped at high for 256
cycles, the device enters into turning-off mode again.
When overload or hard short condition is removed, the
device automatically recovers to enter normal regulating

BOOT 5| AR SW 5| FEIZ [A] ) 415 B %5 HL

A AEMITIZE MOSFET (iF Ik sh 25 4k i

A DZ MOSFET kb I HAMAR I — b
SPIEIY, H 2% A P AN A R L TR T 8 FE
BOOT WA &M HEAME N 01 u Fo & fll
MOSFET Ml 3xah#5 ) UVLO HA 2.6V i) |
THEIEAT 210mV [R5 o 24808 DA S H ek

PR FISATI B 2 LA A T REAE AT 2 K R
[ P TCIE e L B 45 LA B L AN A2 AKX

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
ZZMEF,HTN7743 DMK E 2 LDO #Uz 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

7EF M MOSFET AN MOSFET ‘Si@ A a] i
W H R R . HTNT7743 3 it 3% J8 B8 BE ) = il
MOSFET U§{E H A AMEM MOSFET £+ H Hifi ks
P FE PR, DAIRE G FRLER B R TE R A Bl
TR BRI L R k4% o 2R AR R AR e e i, e
Tei PR A R DA A2 AR . RLUERES FEA
PrAE B BR I T I, i R RFSE R EMC T
WAL, FB KK THESHE L. COMP 5|
b2 R s A FEL R 1.65V. 24 COMP
JERE AL 256 AN AR, B Ul 7EARFRR
FPIRASZ) 12mS J5, % MBS s BEE B a8, an
S5 Bl U 8] G A s R A AT AR AE A, FEAE
COMP HLIETE 256 A& HAP PRIFLE M LT, &
FRUCHEN P . 23 3 R A s 2 T BRI, &
o EMKE, HENIER T e, IR TR Ry
2P 340 % P AL D A ) R R T S
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operation. The hiccup protection mode above makes the
average short circuit current to alleviate thermal issues
and protect the regulator.

9 Clock Setting and Clock Synchronization

The HTN7743 oscillating frequency is set by an external
resistor Ryser, from the RT pin to ground. The value of Ryt can

be set according to the following equation or curve.

FSW (kHz) =

HTN7743 HJF AR AT iEid RT b e FH
Rfset i1, Z% 41T~ eiih 2L

75000

Rfset(kohm)094 @

Fsw vs Rfset

3000

2700

2400

2100 —

1800 —

1500 —

Fsw(kHz)

1200 —
900

Fsw-vs Rfset

600

300
0

0 100 200 300 400 500 600 700 800 900 1000

Rfset(kohm)

Figure 2 Fsw vs Rfset

In clock synchronization mode, the switching
frequency synchronizes to an external clock applied to
RT/SYC pin. The synchronization frequency range is
from 100KHz to 2MHz and the rising edge of the SW
synchronizes to the falling edge of the external clock at
RT/SYC pin with typical 60ns time delay. A square wave
clock signal to RT/SYC pin must have high level no
lower than 1.7V, low level no higher than 0.5V, and pulse
width larger than 80ns

10pF
— PLL
Riset RT
Clock 500
Source

FERBRFEBRR T, PR St %] RT/SYC
SIS Bh R . [P PR EH DY 100KHZ %
2MHz, SW ¥ LTS RT/SYC 51 JIAL ) #hESI b
MR SRS, BA ST 60ns I SE. RT/SYC 3
FEVER) D5 B I B 5 AR AMIRT 1.7V Y BT
AT 0.5V BICHLF AR T 80ns [ ik 5 FE

RT
— PLL
Hi-Z
Clock
Source Riset

Figure 3 External Clock Synchronization Schematic
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10 Setting the Qutput 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.

VOUT = Vg X (

11 Overvoltage Protection

The HT7743 incorporates an output OVP circuit to minimize
voltage overshoot when recovering from output fault
conditions or strong unload transients in designs with low
output capacitance. For example, when the power supply
output is overloaded the error amplifier compares the actual
output voltage to the internal reference voltage. If the FB pin
voltage is lower than the internal reference voltage for a
considerable time, the output of the error amplifier increases
to a maximum voltage corresponding to the peak-current-limit
threshold. When the overload condition is removed, the
regulator output rises, and the error amplifier output
transitions to the normal operating level. In some applications,
the power-supply-output voltage can increase faster than the
response of the error-amplifier output resulting in an output
overshoot. The OVP feature minimizes output overshoot when
using a low-value output capacitor by comparing the FB pin
voltage to the rising OVP threshold, which is nominally 109%
of the internal voltage reference. If the FB pin voltage is
greater than the rising OVP threshold, the high-side MOSFET
is immediately disabled to minimize output overshoot. When
the FB voltage drops below the falling OVP threshold, which
is nominally 106% of the internal voltage reference, the high-
side MOSFET resumes normal operation.

12 Selecting the Inductor, Diode and Output Capacitor

Use the inductor and output capacitor as following.

i (VOUT) HHLFHZ Hds (R
Re) wE. FHALLEE LI A HE.

Hr, Ve =0.8V,

14 %) @)

B

HT7743 ££5% 7 — Mt OVP Hi%, LUfE
At PR B T R DB S B 4 A B D 2K
M 25 T VKRR e R PR St /D e e o 45
2 L YR R AR, 3R 22 O B S PR H L
HWNES % B EATHE . S FB 5| i H S
FHAK 0 — B TR R T N S5 g, TR 22
TR 5% B4) i HH 488 0 281 5 e A R 97 R 1) R0 A6 2
R o ik AR BRI, AR 284 b
Th, R ZEBOC S S R B IE TR . 55
SN FH R, EE YR AR R AN T A AR 22 IOK
A e B SRR, AT S B . 24
B A28, OVP IftiEid ¥ FB 5l
HE S ETH OVP R (R N L E S %
1 109%) AT LR, BOKBREEHLE D 1 4 il
Mo Wi FB 5 A K KT B OVP BRIME,
T 37 B 2% B il MOSFET A /IMb i it
2 FB M2 OVP RIME (WrFRA N ES
Z ) 106%) LLREF, il MOSFET k& 1E%
TAE

HEFE AN A I R R

OUTPUT L (uH)
VOLTAGE (V) Re (k) Re(ka) MIN TYP MAX CourluP)
1.8 66.5 53.6 6.8 10 15 22~100
25 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 44~100
12 140 10 6.8 10 15 68~100
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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 pk
and the RMS or heating current rating must be greater than
IL_rwms.

Vour _ Vinyax — Vour

LRI V(B FEL AL I P VEETELHRVRL I Pk A
RMS HLi I rvs THE U o HELBEIE O AT HL AT
IR T ILpk, RMS B R IRLAIE [H LUK T
IL RMSS

Iy, = (3)
Le ViNyax L X fow
I
ILPK = IOUT + —EE (4)
2, 1 2
Iems = Hour™ + 1 X1, (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 e R A B AR AR ESR
LA i A ZORIAUE RMS HLLATT .

Ji =
CRMS ™ V12 X Fgyy X Vingax X L

13 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.

14 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 AERE — MR A (0.1uF) fl—A
B G 10uF) o FiE EN ST &K
N .

AR PCB Aii Xt T i€ ie T 2R HE,
RIS IRAEST R, HS % T EDREIELL N ER .
QIR 2 VNG SR SN v SR 29 AT = T3 i
Fe

(2) fR¥FHREPIZARF B T8, 55
SR T SW i R

XA BT RORFRAIC SW 5 51 B L e 2RI,
HBEAIK EMI K

(3) FB BT AEm B H AN o R g 25
(i SW 5 )
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B PACKAGE OUTLINE

ESOP8

<| < |
2 O w 11—
z \ .
HFR 5
Min Max
A 1.45 1.75
A1 0.05 0.15
A2 1.35 1.55
b 0.3 0.5
D c 0.22 0.28
; D 4.7 5.1
/ l \ E 5.8 6.2
! ! ! ! E1 3.85 4.05
' ' ' ' L 0.4 19
0 0 8°
e 1.270 (BSC)
h 2.4
g 3.3
DFN3X3-10L
SYMBOL | MIN ] NOM | MAX
E—4 5} - VAEZE Eﬂmﬂ TOTAL THICKNESS A | 07 |0.75] 0.8
‘| SEATING PLANE STAND OFF Al 4] 0.02 | 0.05
; | — 4 MOLD THICKNESS 42 |[———|0565[———
i | L/F THICKNESS AZ 0.203 REF
1 ' 10 i3 b 0.2 [0.25] 0.3
/ l ! ] L=AD Wom b1 0.18 REF
H B 3 BSC
Pin 1 CORNER —--—--—--- | % BODY SIZE I : e
_5_ g E] LEAD PITCH e 0.5 BSC
T e N T & I D1 |1.525][1.625]1.725
' ] EXPOSED PAD SIZE | Bl |2.375|2.475]2.579)
| q LEAD LENGTH L |035] 0.4 [045
| ] EP EDGE TO LEAD EDGE Kk 0.2875 REF
| c EP EDGE TO PACKAGE EDGE K1 0.2625 REF
! PACKAGE EDGE TOLERANCE aae 0.05
| | MOLD FLATNESS cce 0.1
! — J:‘:;’ COPLANARITY eee 0.05
e vz o] bbb 0.1
22— LEAD OFFSET i o=
EXPOSED PAD OFFSET i 0.1
TOP VIEW SIDE_VIEW
(1]
[ 30E0E s
108 L
i | -_l T_
x (k1) I[
f
5 ) 6 NOTES
! 1.REFER TO JEDEC MO-220;
7 2.COPLANARITY APPLIES TO LEADS, CORNR LEADS AND DIE
[ | €=+ ATTACH PAD;
ar i 3.PROHIBIT OR RESTRICT THE USE OF HAZARDOUS SUBSTANCES
G - P 2oa sk e B SPECIFIED BY He Xin;
E-— + s 4.FINISH: Cu/EP - Sn8~20s
2 [ ) | e
' ')
1 | 10 100 (bt}
/)\ T 10X b
—F—
Kl —
PIN 1 1D. .
R0.2
BOTTOM VIEW
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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
IR IR B .
seHe | %m | R | OO B2 | me | a0 | B0 | ko | p1 | w | P
# SPQ BF SR
Part No. Package | Package A W1 (mm) | (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
HTN7743SPER ESOP SPE 8 2500 330 12 6.55 5.55 1.95 8 12 Q1
DFN3x
HTN7743DNER 3 DNE 10 TBD TBD TBD TBD TBD TBD TBD TBD TBD
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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)
Code (mm)
HTN7743SPER ESOP SPE 8 5000 360 345 65
HTN7743DNER DFN3x3 DNE 10 TBD TBD TBD TBD
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