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60V boost, buck and buck-boost LED constant current driver
Check for Samples: LGS6304X

Character

m  All ports are protected with +2000V(HBM)ESD
m  Wide input/output voltage range:3.0V-60V

m  Support PWM dimming and analog dimming

m  Built-in 350mQ low side MOSFET

m  1.2MHz fixed operating frequency

m  Cycle peak current limiting protection

SKIP mode provides extremely high light load
efficiency

m  Provide ultra-small SOT23-5 package and
enhanced heat dissipation ESOP8 package

m  Built-in soft start circuit to prevent current
overshoot

m  Thermal turn-off protection
= Input undervoltage protection
m  Overvoltage protection can provide LED circuit

breaker protection

m Internal loop compensation helps reduce solution
size, cost and design complexity

m  Operating junction temperature range: -40°C to
+125°C

Applications

m Intelligent dimming LED lights
m Wide range LED drive
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Figure 1. Typical step-down topology in multimode

The product data information is up to the release date of the manual. Subject to change without notice.

Description

The LGS6304X is a driver chip with integrated power
switching multi-operating modes, wide input/output DC-
DC LED, and a wide input voltage range of 3V to 60V.
LGS6304X with integrated 350mQ) power switch; Can
provide at least 1.5A peak input current capacity; And its'
output current can be adjusted by external sampling
resistance.

LGS6304X uses current mode control for excellent
response speed and easy loop compensation. It also has
SKIP control mode; Combining low static currents with
high switching frequencies enables high efficiency over a
wide range of load currents.

Additional features include: soft-start, thermal shutdown,
Input undervoltage protection, output overvoltage
protection and periodic current limiting protection.

To LGS6304X select different resistance sampling
resistance Rsence to achieve high precision digital and
analog output current regulation, including two specific

number LGS63040 and LGS63042:

m LGS63040 supports DC dimming with analog
input (0.6V~1.2V)

m  LGS63042 supports PWM dimming with digital
input (100Hz~100KHz), no screen flash under
high-frequency PWM input. The dimming ratio is
as high as 25,000:1 when the PWM frequency is
100Hz.

Ordering Information

LGS63041(J0) Package
B5:S0T23-5
EP:ESOP8

Dimming version
0:Analog dimming
2:0Only digital dimming

Part Package
LGS63040B5 SOT23-5
LGS63040EP ESOP8
LGS63042B5 SOT23-5
LGS63042EP ESOP8
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Historical revision record

RevA V0.1 16.Aug.2021

Rev.AV0.4Jul,2022

page number

XA version of the original

The parameters in this manual only describe and acknowledge the indicators in version A

RevA V0.2 4.Jan.2022

ALL

page number

¥ A version of the modified

Modify related parameters of version A, optimize the chart section

RevA V0.3 10.Jun.2022

ALL

page number

A version of the modified
Added information about ESOP8 and SOT23-6 package

RevA V0.4 21.Jul.2022

ALL

page number

¥ A version of the modified

Add ordering information, modify some page header information
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TNOTE: Page numbers of previous editions may differ from those of the current edition.
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Pin arrangement

Table 1 Top View
Parameter Range swi© 5] YN ne [ o _____ & en
Pin to GND Voltage (VIN,SW) | -0.3V~60V (ouT) | !

GND [2] | I 7] ovp
Pin to GND Voltage (EN,OVP) -0.3v~6V GND [2] LGS6304X | GND |
Pin to GND Voltage (CSN) VIN-6~VIN+0.3V — Hahil
Maximum current of switch tube | 3A ENLS [4]esN swz] 5 (gLNT)
Storage temperature -65°C to 150°C SOT23-5 ESOP8
Operating junction temperature -40°C to 125°C Figure 2. Encapsulation and pin arrangement
ESD Value (HBM) 12KV
ESD Value (CDM) 500V

1' NOTE: If the operating conditions of the device exceed the

absolute maximum, the device may be permanently damaged. This is

only a limit parameter and it is not recommended that the device

operate at or above the limit value. The reliability of devices may be

affected by long time operation in limiting conditions.

ESD warning

ESD (Electrostatic discharge) Sensitive devices.

A
Ala\

preventive measures should be taken to avoid device performance degradation or function loss.

Electric devices and circuit boards can be electrically charged without being noticed. Though this product has a patented or

proprietary protection circuit, the device may be damaged in the event of high energy ESD. Therefore, appropriate ESD

Table 2 Description of pin function

Pin number
pin name instructions
SOT23-5 ESOP-8
Internal power switch node. Externally connected to power inductor
1 3,4 SW .
and Schottky diode.
2 2 GND Ground pin.
Dimming input pin, can input DC and PWM square wave for dimming,
3 8 EN T L an ;
see "dimming Settings" for details.
LED current detection pin. Connect to external LED current sampling
resistor Rgenc.. The output current is determined by Voyrwiny — Vesn
4 6 CSN and Rg,nc., Which can be set by this formula:
IOUT = (V OUT(VIN) — VCSN) / RSence (A)o
Output voltage detection point or input voltage connection point,
5 5 VIN connects the LED current sampling resistor to the CSN end. It is used
(OUT) | as an input voltage detection point in buck circuit and as an output
voltage connection point in boost and lift applications.
- 1 NC No external component is required. Ground the pin
) 7 oVP Overvoltage protection pin, is connected to the output pin and the
partial voltage resistor at ground.
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Technical specifications

Limits apply to operating junction temperatures (TJ) ranging from -40°C to +125°C unless otherwise specified.

Minimum and maximum limits are specified by test, design or statistical correlation. Typical values represent the most

likely parameter specifications when T,=25°C, for reference only. All voltages are relative to GND.

Table3.

PARAMETER | TEST CONDITIONS | MIN [TYP [ MAX [ UNIT

Input Characteristics

Vin Operating Input Voltage Range 3.0 60 V

Vuvio VIN undervoltage lock Rising 3.0 V
VIN undervoltage lock Falling 2.6 V

la Operating quiescent current No load, No switch, 180 uA

IN=12V

Is Shutdown quiescent current EN=0,IN=12V 10 uA

Switching Characteristics

Roson MOSFET Roson TJ= 25°C 330 350 410 mQ

Vour-Vesn | LED Current sampling voltage 0.195 0.2 0.205 Vv

Fsw Switching frequency PWM Operation 1.05 1.2 1.35 MHZ

Fsw_re stv;nrttchlng frequency during soft IN=12V, EN=1 1/4F sw MHZ

Tonmin Minimum on-off time 120 ns

lLmitswipeak) | Peak Current Limit 1.5 1.7 2.1 A

Isw.ike Input leakage current at SW pin 4 uA

EN pin /Dimming(3V<VIN<60V)

VEN_min 2\58:1%9 dimming lower limit voltage 3V<IN<B0V 06 0.62 0.65 \%

VEN_max Analog dimming upper limit \%
voltage 63040 3V<IN<60V 1.2 1.22 1.25

VEN_H Digital dimming rising edge 63042 | EN=0 -+ EN=1 0.31 0.5 0.54 v

VEn L Digital dimming falling edge 63042 | EN=1 L_ EN=0 0.25 0.35 0.38 v

len EN Input current Ven=5V 5 10 uA

PWM dimming frequency range

fen 63042 100 100K HZ

Thermal protection characteristic

TorpR Over temperature protection TJ Rising 150 °C

Totp-F The overtemperature protection is TJ Falling 120 °C
removed

Thermal resistivity

Bua The thermal resistance coefficient °C/W
from the silicon core to the | 0 LFPM Air Flow 173
surrounding air

68 Thermal resistance coefficient °C/W
between silicon core and PCB 33.2
surface

Buctop Thermal resistance coefficient of °C/W
silicon core to upper surface of 116
package

Yis Thermal resistance coefficient °C/W
between silicon core and PCB 30
surface
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Functional block diagram

Bandgap | Vref CLK
EN X— 110 — oTP 0osC
— sw
OUT(VIN)
o S
- R/S ——|
cLk —>
l + D
Slop
—~1-1 Compensation
X
GND
Figure3. Internal function block diagram
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Application information: Typical application circuit
D1

l 100F | 1<
Rsence B

4 Wy J LED/] &
IN ouT SZ
3V~60V vy N \\

4.7uF/100V == 6304X
Q

-_ 10uH

| | | — IEN SW
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Figure 4.a Typical application topology of LGS6304X buck mode (VIN>VLED)
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Figure 4. b Typical application topology of LGS6304X boost mode (VIN<VLED)
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D1 10uH
IN
* 1(=)|=1F 4, A 3V~60V
Rsence
® MWV 4.7uF
LED{T £ |
ouT CSN =
(VIN)
Ry 6304X
OovP
Ry,
Sw EN |}——H | | |
= GND DC/PWM

Figure 4. ¢ Typical application topology of LGS6304X boost/buck mode (Vin<V\ep B Vin>Viep)

NOTE:

B CSN pin, connected to external LED sampling resistor. The output constant current value can be set by Rg,.,.. , and
the output current is determined by Voyrqiny — Vesy @nd Rgence » Which can be set by this formula:

lour = (VOUT(VIN) - VCSN) /RSence (4).
B The input capacitor is recommended to be X7R or X5R ceramic capacitor of 10uF, and should be placed as close as
possible to the VIN pin of the power input and GND pin.
B LGS6304Xin ESOP8 package is recommended for boost and lift applications. The package chip has OVP pins to
protect the circuit in the case of LED ball break.
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Application information: Feature Description

Overview

LGS6304X is a driver chip with integrated power switching multi-operating modes, wide input/output DC-DC LED, and a

wide input voltage range of 3V to 60V. LGS6304X with integrated 350mQ) power switch; Can provide at least 1.5A peak

input current capacity; And its' output current can be adjusted by external sampling resistance. LGS6304X uses current

mode control for excellent response speed and easy loop compensation. It also has SKIP control mode; Combining low

static currents with high switching frequencies enables high efficiency over a wide range of load currents.

Additional features include: soft-start, thermal shutdown, Input undervoltage protection, output overvoltage protection

periodic current limiting protection.

Set output current

LGS6304X output current can be adjusted by external
sampling resistance divider. The output current can be
calculated according to Voyriny — Vesy @nd Rgepce - The
typical value of Voyrwmy) —Vesy I8 0.2V. The
recommended value of output current is shown in the
following table:

_ VOUT(VIN) B VCSN

loyr =————— (4A)
our RSence
Table 4. Output current setting quick configuration
lour Rsence | Error precision (1)
10mA 20Q 10mA
20mA 10Q 20mA
100mA 20 | 100mA
200mA 10 | 200mA
400mA 0.5Q | 400mA
800mA 0.25Q | 800mA

(1) Other sampling resistors and high precision resistors can also be
selected to achieve higher setting accuracy.
SKIP pulse mode

LGS6304X built-in jump pulse circuit; In light load,

the circuit is closed; Switch only when necessary to keep
the output voltage within the specified range. This
reduces switching losses and allows the converter to
maintain high efficiency under light load conditions.
In SKIP pulse mode, when the output voltage falls below
the specified value, LGS6304X enters the PWM mode,
and stays for several oscillator cycles, so that the output
voltage rises to the specified range. During the waiting
time between burst pulses, the power switch is
disconnected and all load currents are supplied by the
output capacitor. The output voltage ripple in this mode
is larger than that in PWM mode because the output

voltage will drop and recover irregularly.

Copyright ©2022-present, Legend-Si (NanJing) Semiconductor Co., Ltd

Input undervoltage protection
(VULO)

An internal undervoltage locking circuit is included
on the VIN pin of the device. When the VIN voltage
falls below the UVLO drop threshold, UVLO protection
will be triggered and the regulator output will be turned
off. The UVLO rise threshold is about 3.0V. After VIN
reaches this voltage and removes the UVLO, the
controller will enter the soft start process.
Soft-Start

Soft Start of LGS6304X can prevent underdamped
overshoot of converter input power during start up.
When the chip is started, the internal circuit generates
a Soft Start voltage (SS), while the switching frequency
drops to 1/4 of the maximum switching frequency, and
the current rises at a fixed rate of rise. During soft start,
the output voltage will track the internal node voltage
ramp proportionally.

When it is less than the internal reference voltage
(REF), SS replaces REF, so the error amplifier uses SS
as the reference. When SS exceeds REF, REF restores
control. The switching current limit is still in effect
throughout the startup phase, and can be very reliable
to avoid the situation of short-circuit on power-on.

When the output has a very large capacitance (e.g.,
2200uF or greater), the output voltage will rise more
slowly than the SS, and the time to start up to the target
voltage set point will be prolonged due to the maximum

switching current limi

www.Legend-Si.com
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Application information: Feature Description

Thermal shutdown protection

The thermal overload protection circuit limits the
junction temperature below 150°C(typical value). Under
extreme conditions (high ambient Temperature and/or
high power consumption), when the junction Temperature
begins to rise above 150°C Over Temperature Protection
(OTP) is activated and the regulator output (if EN is
enabled) will be forcibly shut down. When the junction
temperature drops below 130°C, the OTP state is
unlocked, the voltage regulator output is restarted, and
the output current is restored to its normal operating
value.

The guaranteed junction temperature range of this

device is -40°C to 125°C. High junction temperature will
reduce the working life; The device lifetime is shortened
when the junction temperature is higher than 125°C for a
long time. Please note that the maximum ambient
temperature consistent with these specifications depends
on the specific operating conditions as well as circuit
board layout, rated package thermal resistance, and
other environmental factors.
Current limiting protection switch
cycle overcurrent limit. When SW current is triggered
ILimiT.sw(peak), LGS6304X output will enter the periodic limit
current state.

Vrs |

Vrer

A

N e s
AN Vi AN

lava(Limy [f--------

I <

Y~

=
ton.min

tsw

Over Load

Figure 5. LGS6304X output overcurrent with My, behavior
lumitswpeak) is related to inductance size and input
pressure difference, and lLimitswipeak) is only the reference
minimum. Global OTP protection may be triggered in

case of prolonged overcurrent or short circuit.

Copyright ©2022-present, Legend-Si (NanJing) Semiconductor Co., Ltd

EN Dimming instructions

EN is the enabled input pin of the chip. The pin has
two independent thresholds, a rise threshold greater than
0.5V enables the output, and a fall below 0.4V turns off
the voltage regulator output to enter the low-power sleep
mode. An 800K pull-down is provided inside this pin.
External logic signal can be used to drive EN inputs for
system sorting and protection. As the internal pull-down
is weak, the external pull-down resistor can be turned off
if necessary. It is not recommended to leave this pin
hanging empty.
Table5. EN working state

Pin Port type Pin state Function

High level | Chip Output open

EN input
Low level Chip Output shut down

LGS63040 Analog dimming

LGS63040 supports analog dimming
(0.6V~1.2V). DC voltage VEN can be added to the EN
terminal to reduce the LED output current. The maximum
output LED current is determined by the sampling
resistance. The formula for calculating the real-time
average output current of LED simulation dimming is as
follows:

0.2 X (Vgy — 0.6)

1 = 6V < <12
ouT 0.6 X Rsonce 0.6V < Vgy <1.2V)

When Ven is greater than 1.2V and less than 6V,
the LED current shall be 100% equal to the set LED
maximum average current.

LGS63042 PWM dimming

LGS63042 support PWM dimming, with PWM dimming,
LED output current can be changed from 0% to 100%.
The LED brightness is determined by the duty cycle of the
PWM signal. For example, the PWM signal is 25% duty
cycle, and the average LED current is (0.2/Rgsepce) 25%. It
is recommended to set the PWM dimming frequency
above 120Hz to prevent human eyes from seeing the

LED flicker. Compared with analog
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Application information: Feature Description

dimming, PWM dimming has the advantage of not

changing the chroma of LED.

m LGS63042 supports digital input (100Hz~
100KHz) PWM dimming, no screen flash under
high-frequency PWM input. The dimming ratio is
as high as 25,000:1 when the PWM frequency is
100Hz.

In contrast, we can see that LGS63042 dimming

frequency support range will be wider, up to 100KHZ,
dimming ratio is also higher, have PWM dimming needs
more recommended to choose LGS63042.

The calculation formula of real-time average output

current of PWM dimming of LGS63042 is:
0.2xD

(0% <D <100%, 0.6V < Vgy < 6V)

out =
RSence

Among them: D is the duty cycle of PWM.
Output overvoltage protection

The output overvoltage protection circuit can
prevent the LED lamp beads from breaking and
damaging the chip. According to the actual number of
LED beads, set the overvoltage protection threshold
through the proportion of external circuit. The typical
value of OVP ftrigger voltage is 1V, and the recovery
voltage is 0.9V

Vour Ry OVP
[ VW 7Y +

LoV | —

Ry

Figure 6. Setting OVP voltage
The overvoltage protection threshold can be
calculated according to the following formula:

R
Vour_ove = (1 + R_:) x1.0 (V)

You are advised to set the overvoltage protection
threshold to 1.3 to 1.5 times of the normal output

voltage.

Input capacitance Cin

The typical input capacitance is 4.7uF, and larger

Copyright ©2022-present, Legend-Si (NanJing) Semiconductor Co., Ltd

capacitance can be used if further input/output ripple
reduction is required. The capacitive reactance of the
input capacitor should be as small as possible at the
switching frequency. Ceramic capacitors X5R or X7R are
recommended. To minimize potential input noise
problems, place the ceramic capacitor near the IN and
GND pins to reduce the loop area formed by CIN and
IN/GND pins.

Output capacitance Cour
Output capacitors are selected to handle output

current ripple noise. For best performance, ceramic
capacitors with capacity of 10uF and material X5R or
X7R are recommended. If it is necessary to use the
PWM dimming mode of the chip, in order to solve the
noise problem caused by the piezoelectric effect of the
output capacitor in this case, there are two ways to
reduce the problem:

(1) It is recommended to use tantalum capacitors, thin
film capacitors and other capacitors without
piezoelectric effect or ceramic chip plug-in capacitors
instead of ceramic capacitors. This method abandons
the advantages of light and thin MLCC, so it is
necessary to consider the volume space, reliability and
cost in practical application.

(2) It is recommended to use LGS63042 when
PWM dimming is needed. The high dimming
frequency of the chip can avoid the range of human
ear recognition, so as to achieve the purpose of

eliminating the capacitor noise.

www.Legend-Si.com

LGS6304X -July2022

LGS6304X Product data sheet 10


http://www.legend-si.com/

*KHF Legend-s LGS6304X

www.L egend-si.com Rev.AV0.4Jul,2022

Application information: Feature Description
Output diode D

The LGS6304X requires an external continuation
diode between the SW pin and the output point. The
reverse voltage rating of the selected diode must be
greater than Voutmax and the peak current rating of the
diode must be greater than the maximum inductor
current. Schottky diodes are recommended for optimal
efficiency due to their low forward voltage drop and fast
switching speed.

Output inductance L

Inductor selection needs to consider the following
aspects:

Select the inductor to provide the required current
ripple. It is recommended that the current ripple be about
40% of the maximum output current. The inductance
calculation formula is as follows:

L= Vour X (1 - VOUT/VIN,MAX)

fsw X lourmaxy X K
fsw is the switching frequency, Ioyrmax) is the LED

current, and the constant K is the percentage of the
inductor current ripple.

For LGS6304X, the optimal inductance range for the
BUCK topology in typical application circuits is 10uH to
47uH. The recommended inductance value is 10uH for
optimal loop stability and efficiency.

(2) In order to ensure the safety of the circuit, the
saturation current rating of the inductor must be greater
than the peak current under full load condition. It is
recommended that the saturation current of the inductor
exceed the peak current of the normal operation by 30%-
40%. The peak current of the inductor can be calculated

according to the following formula:

_ Vour X (1 = Vour/Vinmax)
Iprary = lourmax) + 27X fay X L
sw
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Application Information: Typical application feature

unless otherwise specified, L=10uH, Cour=10uF, Ta=25°C, Buck Application Circuit

Figure 7.1 Efficiency vs Input Voltage
100% 100%
95% 95%
\
90% ~ S~ 90% —~
\ \
85% ~—— 85% ‘\
oy — oy ~
S 80% S 80% =
3 3 \\
5 75% . 5 75% ~
e 5nCs LED e 50Cs LED
70% 70%
e 3nCs LED e 3nCs LED
65% 65%
e 1pcs LED e 1pcs LED
60% 60%
10 20 30 40 50 60 10 20 30 40 50 60
Input Voltage(V) Input Voltage(V)
Figure 7.1.a lour=400mA Figure 7.1.b lour=800mA
Figure 11.2LED Current vs Input Voltage
0.395 0.795
J
/
0.393 /,-4: 0.790 7
- : _—
0.391 _./ 0.785
T /] o A~
~
50.389 3 0.780
[=) e 5pCs LED [=) —5pcs LED
4 o
0.387 3pcs LED 0.775 3pcs LED
e 1pcs LED e 1pcs LED
0.385 0.770
10 20 30 40 50 60 10 20 30 40 50 60
Input Voltage(V) Input Voltage(V)
Figure 7.2.a lour=400mA Figure 7.2.a lour=800mA
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Application Information: Typical application feature

unless otherwise specified, L=10uH, Cour=10uF, Ta=25°C, Buck Application Circuit

Figure 8.1Analog Dimming Curve
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Figure 8.1.a LGS63040, Vin=30V,3pcs LED Series
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Figure 8.1.b LGS63040, Vin=30V,3pcs LED Series

Figure 12.2PWM Dimming Curve
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Figure 8.2.a LGS63040, Vin=30V,3pcs LED Series
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Figure 8.2.b LGS63040, Vin=30V,3pcs LED Series
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Figure 8.2.c LGS63042, Vin=30V,3pcs LED Series
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Figure 8.2.d LGS63042, Vin=30V,3pcs LED Series
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Application Information: Typical application feature

unless otherwise specified, L=10uH, Cour=10uF, Ta=25°C, Buck Application Circuit

Figure 9.1 Start-Up/Shut-down Waveforms

100w/ 2 3100V 4 1.0087 0.0s 200.0%/ Fik

100w 2 310.0v5 4 1.00Af 0.0s 200.08/ Fib

Figure 9.1.a Vin=36V, lour=800mA,3pcs LED Series

Figure 9.1.b Vin=36V, lour=800mA,3pcs LED Series

Figure 9.2PWM Dimming Transient

100w 2 2O10.0ve 4 1.00A7 0.0s 1.0002/ (21

.00y 2 3onnvs 4 100Af 0.0s 1.000%/ ik

W N NN NDNN NN

Figure 9.2.a LGS63040, Vin=36V, lour=800mA,3pcs

Figure 9.2.b LGS63042, Vin=36V, lour=800mA,3pcs

LED Series LED Series
Figure 9.30TP Waveforms
2 3100y 4 1008/ 0.0s 50.008/ Fib ’ 2 3100, 4 10087 0.0s 50,005/ ik
S!SW
F
7 \..__ i Jf
‘LL’IO @IC

Figure 9.3.a Vin=36V, lour=800mA, 3pcs LED Series

Figure 9.3.b Vin=36V, lour=800mA, 3pcs LED Series
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Application Information: Typical application feature

unless otherwise specified, L=10uH, Cour=10uF, Ta=25°C, Buck Application Circuit

Figure 10.1 Start-Up/Shut-down Waveforms

1.00% 2 3100w 4 10w/ 402.0% 200.05/ (231

1.o0ve 2 ER L L 402.0% 200.08/ Fik

IR

N ﬂwﬂn

10

Figure 10.1.a Vin=36V, lour=10mA, 3pcs LED Series

I
3p|S

10

Figure 10.1.b Vin=36V, lour=10mA, 3pcs LED Series

Figure 10.2 PWM Dimming Transient

1oov; 2 o100V 4 10w/ 0.0s 1.0002/ Fik

100V 2 So00vy 40 0% 0.0s 1.0002/ =ik

A 10

L

e e e e A A A

410

Figure 10.2.a LGS63040, Vin=36V, lour=10mA, 3pcs
LED Series

Figure 10.2.b LGS63042, Vin=36V, lout=10mA, 3pcs
LED Series

Figure 10.3 Switching Waveforms

2 SO10.0v0 4 1.008/7 0.0s 1.0008f =1k

2 5o100v/ 4 1.004/ 0.0s 10.008/ Fik

r"'""""""'"'""‘"ﬂ"‘""|r"""! mw--‘--wl-mr—-m

P

sgswu.L.-LUh-L.-L.L e | b

. ) ™ ' ', o r .

AVANAWANVAN/ANY AW/ AWA WANAN

Il

Figure 10.3.a Vin=36V, lour=800mA, 3pcs LED
Series, CCM Mode

L

b \ \ \ A

by

Figure 10.3.b Vin=36V, lour=10mA, 3pcs LED Series,
Pulse Skip Mode
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Application information: Layout reference

Overview

LGS6304X high integration makes PCB layout very simple and easy. Poor layout will affect the performance of

LGS6304X, resulting in electromagnetic interference (EMI), electromagnetic compatibility (EMC) poor, ground

hopping and voltage loss, and then affect voltage regulation and stability. In order to optimize its electrical and thermal

performance, the following rules should be applied to achieve good PCB layout and wiring to ensure the best

performance:

B The high frequency ceramic input capacitor CIN
must be placed near the VIN and GND pins as
close as possible to reduce the high frequency
noise.

B Use large PCB copper-clad areas including GND
pins for high current paths. This helps minimize
PCB conduction losses and thermal stress.

B The PCB copper area associated with the SW pin
must be reduced to avoid potential noise
interference problems.

B To minimize through-hole conduction losses and

reduce module thermal stress, multiple through-
holes should be used for interconnection between
the top layer and other power layers or formations.
CSN pin impedance is high, the lead track should
be as short as possible and away from the high
noise SW node or shielded.

Add through-holes and Windows to the heat sink
pad at the bottom of ESOP8 package chip to help
heat dissipation and improve efficiency.

® VIAS TO GROUND PLANE
EN

NC [ o
o
GND [ ovP
‘;‘ SW [CsN

SW -

* SR
B
i

B

e O

Figure 11.1 Typical application PCB layout of BUCK ESOP8 package

VIN

Figure 11.2 Typical application PCB layout of BUCK SOT23-5 package
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Package Outline Description (ESOP8)
8-pin plastic seal SOIC with bottom EPAD

228-244 TYP
[5.80-6.19]
PIN 11D AREA SEATING PLANE
050 N
N [1 27]
== Sl ooon e =
T /D‘T
189197 i
[4.81-5.0 0] ;

NOTE 3 [3 81] |

] i
JJ |

A === I
N = :
8X 012-.020 4X(0°-157) \

5] 1157 —— [0.31-0.51] ;
[3.81-39 8] [ [.010[025 @ [C[A[B] :Ij*J

NOTE 4 —
T
pu— —» .0B9MAX
p \ [1.75

[ 1 ) 1 005010 TYP
\ J\ / /L [0.13:0.25]
. /"
Z»»\__/“ 4X(0°-15°) ﬂ./L - F
s

EEDETAILA
PIN 11D AREA
s
EXPOSED
| THERMAL PAD [81205]
— | ] '
3.40
% ‘ -]
3.20 —_—
— } t
o oo .004-.010
0-8 r [0.11-0.25]
.016-.050
s [0.41-1.27] DETAIL A
2.50 (.041) = TYPICAL
240 — | [1.04]
2.30
NOTE:
1) All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning
and tolerancing per ASME Y14.5M.
(2) This drawing is subject to change without notice.
(3) This dimension does not include mold burrs, protrusions, or nozzle burrs. The burrs or protrusions on each
side of the mold shall not exceed 0.15mm.
(4) This dimension does not include mold burrs, and the burrs or protrusions on each side of the mold do not
exceed 0.25 mm.
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Package Outline Description (SOT23-5)
1.45mm height 5-pin SOT-23 plastic SOIC

*KHF Legend-s LGS6304X

w
[=
o

N
©
=)

N
®
=}

g A\

1.70 5 4 3.00

1.60 2.80

1.50 0
o 1 2 3

g
o

wociN1~ B8 E5 ES

| 0.95 BSC
1.90

BSC

1.30
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0.90
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1.45 MAX 0.20 MAX

M
i 0.95 MIN 0.08 MIN —l
T

0.15 MAX } N
0.05 MIN J L 0.50 MAX gEﬁLIEIG
0.30 MIN

NOTE:
(5) All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning
and tolerancing per ASME Y14.5M.
(6) This drawing is subject to change without notice.
(7) This dimension does not include mold burrs, protrusions, or nozzle burrs. The burrs or protrusions on each

side of the mold shall not exceed 0.15mm.
(8) This dimension does not include mold burrs, and the burrs or protrusions on each side of the mold do not
exceed 0.25 mm.
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Component package pad layout (ESOP8)
8-pin plastic seal SOIC with bottom EPAD

SOLDER MASK
DEFINED PAD
OPENING
SEE
DETAILS
| E— )

dj o | e Tl e
(1.3)
- -—+t—-T OPENING
|
I

(2.71)
(061 )
[1 55]

-

8X (.024)
[0.6]

TYP

NON SOLDER MASK

SOLDER MASK
DEFINED

/p ® - v |
| | I (R.002 ) TYP
‘ [0.05]
— N T 5
6X (050 ) | ‘
[1.27] L
@0.2) TYP SYMM |
VIA \ |
(1.3) TYP —fa—»
[ — ([514?) —
LAND PATT ERN EXA MPLE
EXPOSED METAL SHOWN
SCALE:8X
SOLDER MASK SOLDER MASK
METAL METAL UND ER
/OPENING OPENING\ SOLDER MASK
P ) .
| I
| I
I
EXPOSED / !
METAL EXPOSED — N oo
4 METAL
0028 MAX .0028MIN
[0.07] [0.07]
ALLAROUND ALL AROUND

DEFINED

SOLDER MASK DETAILS

NOTE:
1) Based on IPC-7351, which relies on proven mathematical algorithms, and comprehensively considers

manufacturing, assembly, and component tolerances, the pad pattern is accurately calculated.

(2)

(3)

(4)

Solder mask tolerances between and around signal pads may vary due to board fabrication.

The size of the metal pad may vary due to creepage requirements.

Through holes are optional, depending on application, see device data sheet. If vias are used, refer to the
via locations shown in this view. It is recommended to fill or cover the vias under the pads with solder paste.
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Component package pad layout (SOT23-5)
1.45mm height 5-pin SOT-23 plastic SOIC

*KHF Legend-s LGS6304X

PKG
—{ BX(1.1) = <L‘
1
5X (0.6) | ‘ 5
r,j,iLff +\7777L773YMM
2X (0.95) T !
| I B
T L
(R0.05) TYP / L (2.6) !
B RERT RN
SCALE:15X

SOLDER MASK METAL METAL UNDER oL MASK
OPENING \ SOLDER MASK‘\
Ji/. i
|
EXPOSED METAL— w

EXPOSED METAL |

A oo [

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
)R PRI IERR
PADS 1-6
NOTE:
(1) Based on IPC-7351, which relies on proven mathematical algorithms, and comprehensively considers
manufacturing, assembly, and component tolerances, the pad pattern is accurately calculated.
(2) Solder mask tolerances between and around signal pads may vary due to board fabrication.
(3) The size of the metal pad may vary due to creepage requirements.
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TAPE AND REEL INFORMALEGEND-SION
REEL DIMENSIONS TAPE DIMENSIONS
o |+ KO |[4—P1—p
Se O oo e T
& @ o|{ Bo W
Reel I
Diameter
Cavity +| A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO0 | Dimension designed to accommodate the component thickness
A 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

©C O OO0 00000

| |
| |
@z aria ﬁ

User Direction of Feed

Sprocket Holes

Pocket Quadrants

*ALL dimensions are nominal

Package | Package Reel Pin1
A0 BO KO P1 w
Device Type Drawing Pins SPQ Width Qua
(mm) [ (mm) | (mm) | (mm) [ (mm)
W1(mm) drant

LGS63040 SOT23-5 B5 5 3000 180.0 8.4 3.2 3.2 1.4 1.4 Q3
LGS63042 SOT23-5 B5 5 3000 180.0 8.4 3.2 3.2 1.4 1.4 Q3
LGS63040 ESOPS8 EP 8 4000 330 6.5 5.3 2.1 TBD 12 TBD
LGS63042 ESOPS8 EP 8 4000 330 6.5 5.3 2.1 TBD 12 TBD
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IMPORTANT NOTICE AND DISCLAIMER

Legend- Si provides technical and reliability data (including data sheets), design resources (including reference
designs), applications or other design recommendations, networking tools, safety information and other resources "as
is". No warranty is made that it is free from any defect, and no warranty, express or implied, is made, including, but
not limited to, the implied warranty of merchantability, fithess for a particular purpose or infringement of any third
party's intellectual property rights.

The resources are available for professional developers to design with the Legend-Si product. You are solely
responsible for :(1) selecting the appropriate Legend-Si product for your application; (2) Design, validate and test your
application; (3) Ensure that your application meets relevant standards and any other safety, security or other
requirements. Resources are subject to change without notice. Legend- Si's license for your use of the Resources is
limited to applications related to the Legend- Si products involved in the development of the resources. Otherwise, no
copying or display of the resources is permitted, and no other Legend- Si or any thirdparty intellectual property licenses
are provided. Legend- Si will not be liable for any claims, damages, costs, losses or liabilities arising out of the use of
the Resources and you shall indemnify Legend- Sl and its representatives for damages arising therefrom.

The Products provided by Legend- Si are subject to the Terms of Sale of Legend- Si and other applicable terms
provided by Legend- Si Products on or with www.Legend-si.com. The provision of the resources by Legend- Si does
not extend or otherwise change the applicable warranty coverage or warranty disclaimer issued by Legend- Si with
respect to the Legend- Si Products.

Address: Rm 1403, Tengfei Suite C Bldg., No.88 jiangmiao Rd., Pukou Dist., Nanjing, Jiangsu Prov.
Telephone:025-58838327

Copyright © 2022- present Legend- Si (Nanjing) Semiconductor Co., Ltd.
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