@]OU LWATT

JW5143/JW5143P

100V, 3.5A Current Limit

Async. Step-Down Converter with Low 1Q

DESCRIPTION

The JW5143 and JW5143P are monolithic buck
switching regulators based on COT architecture.
Operating with an input range of 6V~100V,
JW5143 and JW5143P integrate high-side N-
Channel MOSFET with a peak currentlimit of 3.5A.
At light loads, the regulator operates in low
frequency to maintain high efficiency.

JW5143 and JW5143P guarantee robustness with
output short protection, thermal protection, current
run-away protection, input under voltage lockout.

JW5143 and JW5143P are available in ESOP-8
package, which provide a compact solution with
minimal external components.

Company’s Logois Protected, “JW”’ and “JOULWATT” are Registered

Trademarks of Joulwatt Technology Co., Ltd.

FEATURES

6V to 100V Operating Input Range

3.5A Peak Current Limit

Very Low Quiescent Current: 20uA

Fixed 300kHz Switching Frequency (JW5143)
Adjustable Switching Frequency from 100kHz
to 600kHz (JW5143P)

e |nput Under Voltage Lockout

e Current Run-away Protection
® Output Short Protection

e Thermal Protection

® Available in ESOP-8 Package
APPLICATIONS

® GPS Tracker

e E-bike

o Telecom/Networking Power

Vour
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JWo143/IWo143P JoulWatt

‘ DEVICEY ‘ PACKAGE TOP MARKING? ENVIRONMENTAL3)
JW5143
JW5143ESOPH#TR ESOP8 Green
ywOoodo
JW5143p
JW5143PESOP#TR ESOP8 Green
yw oo
Notes:
JWCOC_J4#TR
1) Tape and Reel (If TR is not shown, it means Tube)
Package Code
Part No.
JW 0000:: Yw oo

T L lotnumber
e E - e g
Week code
Joulwatt LOGO Year code

3) All Joulwatt products are packaged with Pb-free and Halogen-free materials and compliant to RoHS standards.

DEVICE INFORMATION
DEVICE ‘ Adjustable switching frequency Function
JWS5143ESOP#TR NO )
JW5143PESOPHTR YES PG
PIN CONFIGURATION

TOP VIEW
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JWo143/IWa143P JoulWatt

ABSOLUTE MAXIMUM RATING"

VDN L et e et et et e e e e e et e e e e e s et eat e taaeeaaeataeeeaa e nsnaears nnnnnnes -0.3Vto 110V
S 1Y PR -0.6V (-8V for 10ns) to 110V
P G e -0.3Vto 14V
215 I o OSSR SW-0.3V to SW+6V
F Y| I ] (g 1Tl T o PP -0.3Vto 6V
N 8o Tt o AT K=Y g o1 = LU U (T A 150°C
=T To B 1= 0 g0 =T = L (U RO 260°C
StOrage TEMPEIALUIE ...ttt e e e et e e e e et as e sreeeaaeaeeeeeeeeaaeaaeeees -65°C to +150°C
ESD Susceptibility (Human Body Model) ..........oooiiiiiiiie e 2kV

ESD Susceptibility (Charged Device MOAEI) .........oo i e e 500V

RECOMMENDED OPERATING CONDITIONS?®

INPUE VOIRAGE VIN .o e 6V to 100V
ContinUEes OUIPUL CUITENT ...ttt e e e e e e eee e e e e s 1.5A
L@ 10110 TU LAY /o] =T T= Y o U PP 1.2V to Dmax*VIN
Junction Temperature RANGE ..........uuiiiiiiiiiiiiiiii ettt ere e aeeees -40°C to 125°C
Ambient Temperature RaNGe .........ooouuiiii it -40°C to 85°C
THERMAL PERFORMANCE? 6,4 6.
ESOPS....ceeieiieeee e ettt e e e a e e 45........ 6°C/W
Notes:

1) Exceeding theseratings may damage the device. These stress ratings do not implyfunction operation of the device
at any other conditions beyond those indicated under RECOMMENDED OPERATING CONDITIONS.

2) The JW5143P series includes thermal protection that is intended to protect the device in overload conditions.
Continuous operation over the specified absolute maximum operating junction temperature maydamage the device.

3) The device is not guaranteed to function outside of its operating conditions.

4) Measured on JESD51-7, 4-layer PCB.

JW5143/JW5143P Rev.0.2 JoulWatt Proprietary Information. Patent Protected. 3/23
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JWo143/IWa143P JoulWatt

ELECTRICAL CHARACTERISTICS

Vin=48V, Ta=25 T, Unless otherwise stated. .

| symBoL |  conDITION TYP. | MAX.
Vin Under \oltage Lock-out Threshold VIN_uvio Vin rising 53 5.6 59 \%
Vin Undervoltage Lockout Hysteresis VIN_HYS 150 mV
Shutdown Supply Current Isp Ven=0V 2 MA
Supply Current la Ven=3V, Vre=1.4V 20 30 MA
Feedback \bltage Vrs Vin=48V, TA=25C 1.207 1.225 1.243 \Y,
Top Switch Resistance® Rps(on)T 550 mQ
: Vin=48V, Ven=0V,
Top Switch Leakage Current ILeak_Top 1 MA
Vsw=0V
Top Switch Current Limit 3 3.5 4 A
Vin=12V, Vre=1.1V 750 ns
CurrentLimitForced Off Time
Vin=48V, Vrs=0V 54 .4 us
JW5143, VOUT=12V,
300 kHz
IOUT=1A
R1=60k @, JW5143P,
500 kHz
VOUT=12V, IOUT=1A
Rr=100k @,
Centre Switching Frequency Fsw
JW5143P, 300 kHz
VOUT=12V, IOUT=1A
Rr=150k @,
JW5143P, 200 kHz
VOUT=12V, IOUT=1A
Switching Frequency Range Fsw 100 600 kHz
Minimum On Time?® ToN_MIN 110 160 ns
Maximize On Time® Ton_max 6 75 us
Minimum Off Time Torr_mIN 200 250 ns
VEN_Rise Ven rising 1.15 1.225 1.27 \Y
EN Shut Down Threshold \Voltage VEN_HYS Hysteresis \bltage 200 mV
len Pull high current 240 nA
Soft-Start tss 10%Vout~90% Vout 1.5 ms
FB rising (JW5143P) | 87.5% 90% 92.5% VRer
Power Good Lower Threshold PGitH
FB falling (JW5143P) | 77.5% 80% 82.5% VRer
112.5 1175
FB rising (JW5143P) o 115% % VREF
(] 0
Power Good Upper Threshold PGutH
. 107.5 1125
FB falling (JW5143P) 110% VREF
% %
JW5143/JW5143P Rev.0.2 JoulWatt Proprietary Information. Patent Protected. 4/23
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JWo143/IWa143P

Veg = 14V, TA= 25°C
Power Good Output High Leakage Ip_LEAK 100 nA
(JW5143P)
Power Good Low State Output Ve =2V, Ipg =2 mA
Vrg 0.3 \Y
\bltage (JW5143P)
Power Good Delay Time PGD pwy (JW5143P) 13 us
Thermal Shutdown® Trsp 165 °C
Thermal Shutdown hysteresis® Trsp_Hys 20 °C
OC Hiccup Wait Time® 128 Cycle
OC Hiccup Time before Start” 9 12 ms
Note:
5) Guaranteed by design.
JW5143/JW5143P Rev.0.2 JoulWatt Proprietary Information. Patent Protected. 5123
2023/08/21 Unauthorized Photocopy and Duplication Prohibited.



JWo143/IWo143P JoulWatt

PIN DESCRIPTION

PIN
‘ NAME DESCRIPTION

IW5143 |

Output feedback pin. FB senses the output voltage and is regulated by the control loop to
1.225V. Connecta resistive divider at FB.

2 NC Not connected.
Input voltage pin. VIN supplies power to the IC. Connecta 6V to 100V supply to VIN and

3 VIN

bypass VIN to GND with a suitablylarge capacitorto eliminate noise on the inputto the IC.
4 BST Connecta 0.1uF capacitor between BST and SW pin to supplycurrentfor the top switch driver.
5 sw SW is the switching node that supplies power to the output. Connect the output LC filter from

SW to the output load.
6 NC Not connected.

This is Enable pin. Float the EN to enable. And internal has one zero diode that allow EN can

be pull highto VIN via a resistor. The resistor should be largerthan 50k Q.
8 GND Ground Pin

For proper operation, connectthe GND pin to the exposed thermal part. This thermal pad

Exposed should be connected to any internal PCB ground plane using multiple vias for good themal
Pad performance.
DESCRIPTION

1 GND Ground Pin
Input voltage pin. VIN supplies power to the IC. Connecta 6V to 100V supply to VIN and

2 VN bypass VIN to GND with a suitablylarge capacitor to eliminate noise on the inputto the IC.
This is Enable pin. Float the EN to enable. And internal has one zero diode that allow EN can

3 EN be pull highto VIN via a resistor. The resistor should be largerthan 50k Q .

4 RT Switching frequency program input. Connect a resistor from this pin to GND to set the
switching frequency.

5 B Output feedback pin. FB senses the output voltage and is regulated by the control loop to
1.225V. Connecta resistive divider at FB.

6 PG Power good open drain output. Connecta pull-up resistor with this pin

7 BST Connecta 0.1uF capacitorbetween BST and SW pin to supplycurrentfor the top switch driver.

8 SW SW is the switching node that supplies power to the output. Connect the output LC filter from
SW to the output load.
For proper operation, connect the GND pin to the exposed thermal part. This thermal pad

Exposed should be connected to any internal PCB ground plane using multiple vias for good themal
Pad performance.
JW5143/JW5143P Rev.0.2 JoulWatt Proprietary Information. Patent Protected. 6/23
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BLOCKDIAGRAM
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JW5143/JW3143P

TYPICAL PERFORMANCE CHARACTERISTICS

JW5143,Viy =48V, Vour= 12V, L =68puH, COUT = 50uF, Rr = 249KQ, Ta = +25°C, unless otherwise noted

Steady State Test
Vin=48V, Vour=12V
|OUT=1 5A

Vin
20V/div |
Vour(AC)!
20mVidiv |

swo |-
20v/div |

B e vl e e e e e v e e

L
1A/div .,’\"\_'\. \,\'\"\,\”\,\.’\ NN

[}

4us/div

Heavy Load Operation
1.5ALOAD

Vi
20vidiv |
Vour(AC)
20mVidiv |

swo |
20V/div ;

B mm el e e e e M mmm e b —

lAIdlv .,’\"\_'\. \\"-\"\,\”\,\.’\J v

Bf

4us/div

Short Circuit Protection
V|N=48V, VOUT=12V
IOUT=1A-Sh0rt

Startup through Enable
Vin=48V, Vour=12V
lout=1.5A (Resistive load)

EN |
2vidiv |

_

Vour | gi
1ovidiv |

swo |
50V/div g
[ ’
1AMV | [ |
—— !

800us/div

Light Load Operation
0.2ALOAD

Vin

20V/div |

Vour(AC) |
20mV/div

T

SW
20Vv/div |

om.vn\\\\ N \\ \\\ Y

4us/div

Short Circuit Recovery
V|N=48V, VoUT=12V
lour= Short-1A

Shutdown through Enable
Vin=48V, Vour=12V
lout=1.5A (Resistive load)

EN  esnesem— |
2vidiv | |
| |

Vour ™ I A ———
10v/div l .
5

ﬁ: i
sw |
50V/div g :

L |
1A/div |
B u

200us/div

No Load Operation
0ALOAD

Vin

20V/idiv | |

Vour(AC)! . !

50mV/div | . 1
[

swo
20V/div |
LS

IL I
0.5A/div

4ms/div

Load Transient
1.5ALOAD->0.6A LOAD->1.5ALOAD

Vi Vin
20Vidiv | 20vidiv |
[ Vour | |
i | i | L e e s
50V/div 50V/div ' . :
N I B B , e L ey
2A/div | Ay | | —— 1Adiv | P S S e |
! Do e e B o i
10ms/div 10msfdiv 400us/div
JW5143/JW5143P Rev.0.2 JoulWatt Proprietary Information. Patent Protected. 8/23
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JW5143/IW5143P JoulWatt

TYPICAL PERFORMANCE CHARACTERISTICS(continued)

JW5143P,Viy =48V, Vout= 12V, L =100uH, COUT = 50pF, Rr= 150kQ, Ta = +25°C, unless otherwise noted

Steady State Test Startup through Enable Shutdown through Enable
V|N=48V, VOUT=1 2V V|N=48V, VOUT=12V V|N=48V, VQUT=1 2V
lour=1.5A lout=1.5A (Resistive load) lout=1.5A (Resistive load)
T T EN
ZOYIII%iv 2\5/':iv | . avidiv |
Vour(AC):i.. / ; A lh———- Vour )
50mV/div | sV d 4 | I 10V/div |
Boaomoaown P T S T TN Vour | P |
sw | | | | 10v/div |

[ o b g o

e NVAVAAAARAAAAAAMAANN o P . -
| | Adiv | f 1A/div '

e —————————

10us/div 800us/div 200us/div
Heavy Load Operation Light Load Operation No Load Operation
1.5ALOAD 0.26ALOAD 0ALOAD
Vi | : Vi L Vi
20V/div | ? 20V/div | 20V/div |
: - ; . Vour(AC) | :
Vour(AC) 1., AATAA A AP Vour(AC)z Py at ’ a 100mV/dive ™
50mV/div | ' | somV/div | | | i
By R R e P » ! »
SW | I |
20vidiv | 20?/%\/ I aovidv | l
(RR{ISISRIR] ] WIS N 8 6 MG |G W 1 [ - ' "
e MAAAAANNAANANNANN . .
| ! 0.5A/div D:'._ 0.5A/div f
10us/div 10us/div 10ms/div
Short Circuit Protection Short Circuit Recovery Load Transient
Vin=48V, Vour=12V Vin=48V, Vour=12V 1.5ALOAD->0.6A LOAD->1.5A LOAD
lout=1A-Short lout= Short-1A
Vi | Vi | ' —
20vidiv | . 20V/div E
Vo | ; : !
sviav s i » | 2o P
50V/div — l . I v -l—.—.—- | |
Lol - - omom | — | os e e smisinio
2n/div BRI AV ) e o '
» (SERE R WS [ i | . |
10msfdiv 10ms/div 400us/div
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JW5143/IW5143P JoulWatt

TYPICAL PERFORMANCE CHARACTERISTICS(continued)
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>
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1200 0
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FB Voltage Regulaion vs Junction Temperature Switch Frequencyvs RT
(JW5143P, VOUT=12V, |OUT=1A)
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0
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70% 5 03%
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o —\/|N= w© 0.0%
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0 @© :
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Efficiency vs Load Current Load Regulation vs Load Current
(JW5143, Vour=12V, L=68uH) (JW5143, Voyr=12V, L=68pH)
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JWo143/IWo143P

TYPICAL PERFORMANCE CHARACTERISTICS(continued)
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JWo143/IWo143P

FUNCTIONAL DESCRIPTION

The JW5143 and JW5143P are asynchronous,
COT step-down regulators. They regulate input
voltages from 6V to 100V down to an output
voltage as low as 1.225V, and is capable of
supply up to 1.5A continuous, 3.5A transient of
load current.

Constant On-Time Control and PWM
Operation

The main control loop of JW5143 and JW5143P
are constant on-time pulse width modulation
(PWM) controllers that combine adaptive on-
time controlwith aninternal compensation circuit
for pseudo-fixed frequency and low external
component count-configuration with both low-
ESR and ceramic output capacitors. It is stable
even with virtually no ripple at the output.

At the beginning of each cycle, the high-side
MOSFET is turned on. This is MOSFET is turned
off after internal one shot timer expires. Once the
feedback voltage falls below the reference
voltage, the high-side MOSFET is turned on
again. An internal ramp is added to reference
voltage to simulate the ripple, eliminate the need
for output ripple from this COT control.

Switching Frequency (JW5143P)

The switching frequency of JW5143P can be
programmed by the resistor RT from RT pin to
GND. In a typical application scenario with an
input voltage of 48V, an output voltage of 12V
and a load of 1A, the frequency can be
calculated by the following equation:

30000

RT(kQ)

To reduce the solution size one would typically
set the switching frequency as high as possible,
but tradeoffs of the conversion efficiency,
maximum  input voltage and minimum
controllable on time should be considered. The

Fsw(kHz) =

minimum controllable on time is typically 150ns
which limit the maximum operating frequency in
applications with high input to output step down
ratios.

Enable and Adjusting Under-Voltage
Lockout

The EN pin provides electrical on and off control
of the device. When the EN pin exceeds the
threshold voltage, the device begins operating. If
the EN pin voltage is pulled below the threshold
voltage, the regulator stops switching.

The EN pin has internal pull-up current source
which allows the user to float the EN pin to
enable device. If an application requires control
of the EN pin, open-drain or open-collector
outputlogic can be usedto interface with the pin.

The JW5143 and JW5143P implement internal
under-voltage-lockout (UVLO) circuitry on the
VIN pin. The device is disabled when the VIN pin
voltage falls below the internal Vin UVLO
threshold. The internal Vin UVLO threshold has
a hysteresis of 150mV.

If an application requires a higher Vin under-
voltage lockout (UVLO) threshold, use a
resistive divider connected between VIN and
ground with the central tap connected to EN to
adjust the input voltage UVLO. (Shown in Figure
1). So that when Vin rises to the pre-set value,
EN rises above 1.225V to enable the device and
when Vin drops below the pre-set value, EN
drops below 1.025V to trigger input under
voltage lockout protection.

JW5143/JW5143P Rev.0.2
2023/08/21
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JWo143/IWo143P
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Figure1. Adjustable UVLO

Renu + Rene Renn * Renw

Vyvro = RenL * (VgN_Rise — lEn * Renr + Reni,

Renn + Rent

Vuvio_nys = * VEN_HYS

RenL
Where VEen Rise=1.225V, VeEn_HYs=200mV and

len=200nA.

Low Dropout Operating and Bootstrap
Voltage

The JW5143 and JW5143P integrate an N-
channel buck switch and associated floating
high-side gate driver. The gate-driver circuit
works in conjunction with and external bootstrap
capacitor and an internal high-voltage bootstrap
diode. A 0.1uF or larger ceramic capacitor
connected between the BST pin and the SW pin
provides the voltage to the high-side driver
during buck switch ON time. During the OFF time
as the SW node is pulled down, and the
bootstrap capacitor charges from internal VCC
through the internal bootstrap diode.

When operating with a low voltage difference
from input to output, the high-side MOSFET will
operate at approximate 97% duty cycle. When
the high-side MOSFET is continuously on some
switching cycles, the voltage from BST to SW
drops below BST UVLO threshold 2.1V, the
high-side MOSFET is turned offimmediately and
an integrated low side MOSFET pulls SW low to
recharge the BOOT capacitor with the 200ns
(typ.) min-off time.

Since the gate drive current sourced from the
BOOT capacitor is small, the high-side MOSFET

can remain on for many switching cycles before
the MOSFET is turned off to refresh the
capacitor. Thus the effective duty cycle of the
switching regulator can be high, approaching
97%. The effective duty cycle of the converter
during dropout is mainly influenced by the
voltage drops across the power MOSFET, the
inductor resistance, the low side diode voltage
and the printed circuit board resistance.

Output Short Protection

The JW5143 and JW5143P provide an
intelligent currentlimit OFF timer thatadjusts the
OFF time to reduce fold-back of current limit. If
the peak value of the currentin the buck switch
exceeds high side current limit, the present ON-
time period is immediately terminated, and a
non-resettable OFF timer is initiated. The length
of the OFF time is controlled by the Vout and the
input voltage Vin. For example, Vin=48V and
Vout=0V, the OFF time is set to 54.4us (typ.).
This condition occurs if the outputis shorted or
during initial phases of start up. In case of output
overload where the FB voltage is greater than
zero volts (a soft short), the current limit OFF
time is reduced. The current limit OFF time Torr
is calculated by below equation.

A
TOFF(S) = 3% 10_12§

Vin—10
A=05+——
60

6 —Vour ) ( Ve

B = Mi {(2 1076—
e 3125+ 108 390+ 103

+62.5*10’9)}
Furthermore, if an output overload condition
occurs for more than the hiccup wait time, which
is programmed for 128 switching cycles, the
devices shuts down and re-starts after hiccup
time 9ms. This hiccup mode helps to reduce the
device power dissipation under severe over
current conditions.

JW5143/JW5143P Rev.0.2
2023/08/21
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JWo143/IWo143P

Power Good (JW5143P)

The JW5143P has power-good (PG) output. The
PG pin is one open drain. Connectto a voltage
source (such as VOUT) through aresistor. When
the output voltage becomes within +/-10% of the
target value, internal comparators detect power

good state and power good signal becomes high.

If the feedback voltage goes under or higher +/-

15% of the target value, the power good signal
becomes low.

Thermal Protection

When the temperature of the JW5143 and
JW5143P rise above 165° C, they are forced
into thermal shut-down. Only when the core
temperature drop below 145° C can allow the
regulators become active again.

JW5143/JW5143P Rev.0.2
2023/08/21
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JWo143/IWo143P

APPLICATIONINFORMATION

Output Voltage Set

The output voltage is determined by the resistor
divider connected at the FB pin, and the voltage
ratio is:
Ry
Veg = Vour * m

where Vrs is the feedback voltage and Vour is
the output voltage.

Choose RL around 1 kQ~20kQ, and then RHcan
be calculated by:

Vour )
Ri = Ry» (1.225 -1

Vour

Ry

Re

Feedforward Capacitor

In order to improve dynamic performance, a
feedforward capacitor (Crr) can be considered
to be in parallel with RH.

Input Capacitor

The input capacitor is used to supply the AC
input current to the step-down converter and
maintain the DC input voltage. Estimate the
RMS current in the input capacitor with:

Lo =1 . VOUT*(l_VOUT>
cn = lour _VIN Vig

where lour is the load current, Vour is the output
voltage, Vin is the input voltage.

The input capacitor can be calculated by the
following equation when the input ripple voltage
is determined.

__ lour  Vour (1 3 VOUT)
Fsw*AViy Vi Vin
where Cin is the input capacitance value, Fsw is
the switching frequency, AVinis the input ripple

voltage.

CIN

The input capacitor can be electrolytic, tantalum
or ceramic. To minimize the potential noise, a
small X5R or X7R ceramic capacitor, e.g. 0.1yF,
should be placed as close to the IC as possible
when using electrolytic capacitors.

A 22uF/200V electrolytic ~ capacitor is
recommended in typical application.

Output Capacitor

The output capacitor is required to maintain the
DC output voltage, and the capacitance value
determines the output ripple voltage. The output
voltage ripple can be calculated by:

Vour Vour 1
AV = N (1 - )* <R + —)
OUT™ Fgy L Vin ESR T 8« Fgw * Coyr

where Cour is the output capacitance value and
Resr is the equivalent series resistance value of
the output capacitor.

The output capacitor can be low ESR electrolytic,
tantalum or ceramic, and lower ESR capacitors
get lower output ripple voltage.

The output capacitors also affect the system
stability and transient response, and a
44uF~66uF ceramic capacitor is recommended
in typical application.

Inductor

The inductor is used to supply constant current
to the output load, and the value determines the
ripple current which affect the efficiency and the
output voltage ripple. The ripple current is
typically allowed to be 40% of the maximum

JW5143/JW5143P Rev.0.2
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switch current limit, thus the inductance value
can be calculated by:

L

_ Vour i (1 B VOUT)
Fgw * Al Vin

where Vin is the input voltage, Vour is the output
voltage, Fsw is the switching frequency, and AL
is the peak-to-peak inductor ripple current.

External Bootstrap Capacitor

A bootstrap capacitor is required to supply
voltage to the top switch driver. A 0.1pF low ESR
ceramic capacitor is recommended to be
connected between the BST pin and SW pin.

External Diode

The JW5143 and JW5143P require an external
catch diode between the SW pin and GND. The
selected diode must have a reverse voltage
rating equal to or greater than VIN(max). The
peak current rating of the diode must be greater
than the maximum inductor current.

The catch diode must be Schottky diodes. The
lower the forward voltage of the diode, the higher
the efficiency of the regulator. Typically, diodes
with higher voltage and current ratings have
higher forward voltages. From the perspectives

of efficiency and safety, the forward voltage of
the Schottky diode should not exceed 1V.

PCB Layout Note

For minimum noise problem and best operating
performance, the PCB is preferred to following
the guidelines as reference.

1. Place the input decoupling capacitor as
close to JW5143/P (VIN pin and PGND) as
possible to eliminate noise at the input pin.
The loop area formed by input capacitor and

GND must be minimized.

2. Put the feedback trace as short as possible,
and far away from the inductor and noisy
power traces like SW node.

3. The ground plane on the PCB should be as
large as possible for better heat dissipation.

4. Keep the switching node SW shortto prevent
excessive capacitive coupling

5. Make Vin, Vout and ground bus connections
as wide as possible. This reduces any
voltage drops on the input or output paths of
the converter and maximizes efficiency.

ESOPS:
JW5143 PCB Layout Recommendation
JW5143/JW5143P Rev.0.2 JoulWatt Proprietary Information. Patent Protected. 16/ 23
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GND GND1

JW5143P PCB Layout Recommendation
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REFERENCE DESIGN

Note: Information in the following reference design sections is not part of JoulWatt component
specification. Customers are responsible for determining suitability of components chosen for their

purposes and should validate their design implementation to make sure the proper system functionality.

Reference 1:

Vin: 15V~100V
Vout: 12V
lLoap: 0~1.5A

Casr
0.1u0F
|_"_ 68LH
Vi u Vour
VIN BST SW M
. %E D1
EN JW5143 = R,
o | 2
2uF+0.10F T 1ok 4 Cour
GND FB 10uF*5
:: Ru
T 16Kk
Cast
0.1uF
—h— L
Vie 100uH v
VIN BST SW AMA our
. %Em
EN JW5143P = VCC
Cn L PG E: Ry C
22UF+0.1uF Rec 100k ] 140k L ~ouT
RT GND FB 10uF*5
Rr <R
150k > 16k

Reference 2:

Vin:  9V~100V

Vout: 5V

lloap: 0~1.5A
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Cast
0.1uF
I 33LH
Vin u Vour
VIN BST SW rYYYA
= %Em
EN JW5143 = g
Cn 1 E:
2uF+0.10F T 17'4k== Cour
GND FB 10uF*5
SR
" 5.6k
Cast
0.1uF
|—|I— L
Vin 22uH v
VIN BST SW YN our
. %Em
——1 EN JW5143P = vce
C‘N = PG_M_| E: RH C
22uF+0.1uF Reg 100k 17.4kL ~ouT
Ry RT  gnp FB—— a 10UF*5
SN
60.4k $ 56k

External Components Suggestion (Vin=48V):

Device Vout(V) Ru (kQ) RL (kQ) Rr (kQ) L (MH) | Cout nom (MF) | Cout err (MF)

JW5143 12 140 16 - 68 50 30
JW5143P 12 140 16 150 100 50 30

JW5143 5 174 5.6 - 33 50 35
JW5143P 5 174 5.6 60.4 22 50 35
Notes:

1) In orderto improve dynamic performance, a feedforward capacitor (Crr) can be considered to be in parallel with Rn.
2) Capacitortolerance and bias voltage de-rating shouldbe considered. The effective capacitance can vary by +20% and

-80%. Pleasereferto the datasheetof the capacitor.
3) Cout_nom is the minimum nominal capacitance value of Cout (output capacitance). Cout err is the minimum effective

capacitance value of Cour.
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TAPE AND REEL INFORMATION

Reel UNIT: mm

I
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| — D ——

A | |
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I
I
I
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I
I
I
I
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I
I A
I
I
I L _

@ T =
© \} g

I
I
I
| A
I
I
I
I
I
I
I
I
I
| |

v l
| w2
I > *
I

Package Diameter Thickness Width Wa
0] w1l W2
ESOP8 330+2 17.6+2 12.4+2 100+2
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Carrier Tape UNIT: mm
+ —] | —
o 096 40 00— 4 00
L
P2
z & PN | Rl | H e T 8
Ay YA
P1 > B SECTION B-B
|
| ef
A0
SECTION A-A
Note:
1) The carrier type is black, and colorless transparent.
2) Carrier camber is within Imm in 200mm.
3) 10 pocket hole pitch cumulative tolerance:+0.20.
4) All dimensions are in mm.
Tape dimensions (mm)
Package
PO P2 P1 A0 BO w T KO @1 @2 E F
ESOP8 4.0£0.1 2.0+0.1 8.0+0.1 6.40+0.3 5.35+0.3 12.0+0.3 0.25+0.2 2.00+0.2 1.50min 1.50min 1.75+0.1 5.50+0.10
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PACKAGE OUTLINE

ESOP8 UNIT: mm
MILLIMETER
D Symbol
MIN | NOM | MAX
[ \ P A — — 165
A2 A ‘ ‘
i e T T/ ey A\ GNNNT a | om| = | os
Al L L‘; o A2 130 | 140 150
L1
b 039 | — 047
¢ 020 | — 0.24
I D 480 | 4.90 5.00
E H E o 06 1 E 580 | 6.00 6.20
- D1 > e o El 380 | 390 | 400
e I Wf N e 1.27BSC
S F
E2E1 E o } L 050 ‘ 0.60 ‘ 0.80
i J | L1 1.05REF
|
,,,,,,,,,,, K I - .
— | e » [ el -]
ﬁ H H I 26 | 5.45
PIN#1 | !
|
b L e v 1
|
D D D D }
R y____
Szie(mm)
LIF Szié b1 E2 el
(miD Recommend PCB Layout
9090 2.09REF | 2.09REF | 0.16REF
95*130 3.10REF| 2.21REF | 0.10REF
QUADRANT ASSGNMENTS FOR PN 1 OR ENTATDN N TAPAE
O O O SprocketHoks
| |
i e : —)
H1-1-1- A-1-1- I |
3] 4 3] 4 3| 4
! N | /’
| \ |
ProcketQuadrants
Package Type Pin1 Quadrant
ESOP8 1
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IMPORTANT NOTICE

® Joulwatt Technology Co., Ltd reserves the right to make modifications, enhancements, improvements,
corrections or other changes without further notice to this document and any product described herein.

®  Any unauthorized redistribution or copy of this document for any purpose is strictly forbidden.

® Joulwatt Technology Co., Ltd does not warrant or accept any liability whatsoever in respect of any products
purchased through unauthorized sales channel.

® JOULWATT TECHNOLOGY CO., LTD PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING
DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER
DESIGN ADVICE, SAFETY INFORMATION AND OTHER RESOURCES, AND DISCLAIMS ALL WARRANTIES,
EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FAITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS.

Copyright © 2020 JoulWatt

All rights are reserved by Joulwatt Technology Co.,Ltd
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