JOULWATT

JW5510

20V 10A Fully-integrated
Synchronous Boost Converter

Preliminary Specifications Subject to Change without Notice

DESCRIPTION

The JW®5510 is a highly integrated Boost
converter and can be widely used in portable
applications.

The JW5510 implements a synchronous
high-efficiency step-up boost converter with 10A
switch current capability and is capable of
providing an output voltage up to 20V.

The integrated low Rds(on) MOSFET minimizes
physical footprint, maximizes the efficiency, which
reduces the power dissipation. Constant current
control is utilized to protect the device from
overshooting in unwanted conditions. Built-in loop
compensation simplifies the circuit and design.
PFM is engaged to maintain high efficiency at
light load.

JW5510 guarantees robustness with thermal
protection and under voltage lockout.

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

Trademarks of JoulWatt technology Inc.

FEATURES

® 3.0V to 20V Input Voltage Range

® 4.0V to 20V Output Voltage Range

® |Integrate Low Rpson Switch Power MOS and
Synchronous Rectifier MOS.

® 10A Switch Current Limit

® Switch Frequency: 400kHz.

® High Efficiency over Full Load Range

® Thermal Shutdown

® QFN3*4 Package

APPLICATIONS

® Battery Powered system
® Electronic Cigarette
® Bluetooth Speaker

TYPICAL APPLICATION
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ORDER INFORMATION
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Note:

1) Exceeding these ratings may damage the device.

2) The JW5510 guarantees robust performance from -40°C to 150°C junction temperature. The junction temperature
range specification is assured by design, characterization and correlation with statistical process controls.

3) The JW5510 includes thermal protection that is intended to protect the device in overload conditions. Thermal
protection is active when junction temperature exceeds the maximum operating junction temperature. Continuous
operation over the specified absolute maximum operating junction temperature may damage the device.

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

VIN=5V, TA=25 C, unless otherwise stated

Condition

Max. | Units

General parameters

VIN Voltage Range VIN 3.0 20
VOUT voltage Range Vour 4.0 20
VCC output voltage Vce Ilvec=2mA 4.9
VCC output current limit Ivee VCC>2.7V 50 mA
Supply current in shut-down mode lo Vin=4V, EN=0V 65 MA
Switch frequency Fsw 400 kHz
Switch minimum off time Tofft_min 80 100 120 ns
EN Logic HIGH VENH Vin=8V 2.0
EN Logic LOW VENL Vin=8V 0.8
Top switch on-resistance RdsbktG 12 mQ
Bottom switch on-resistance Rdsbkec 12 mQ
Feedback voltage VrB 0.9 \
Input average current limit lIN_Lim Ra=smax 6 A
R2=R3=3kQ;
Protection
VOUT rising 23.2 \%
VOUT OVP threshold Vo_ovp
VOUT falling 215 \%
VOUT OVP deglitch time to_ovp 2 [V
VIN UVLO threshold VIN_uvLo VIR rising >0 !
VIN falling 2.7 \Y%
Thermal shutdown threshold® TsHuT 150 °C
Thermal recovery threshold® TreC 130 °C

Notes:
5) Guaranteed by design.
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PIN DESCRIPTION

Pin No. Name Description
1 CSP Positive terminal of current sense.
2,4 VOUT Output pin, connect this pin to GND with ceramic capacitor.

3 PGND Power Ground.

5 FB Output feedback pin.

5 TEST Test pin. Tie this pin to GND for normal operation. Do not allow this pin to
float.

7 VIN Input voltage sense pin.

8 BST Bootstrap supply pin for top switch. Connect this pin to SW with a 0.1pF
capacitor.

9,10 SW Power switching node. Connect to input with inductor

Enable control pin. Forcing the pin below 0.8V shuts down the converter,

11 EN reducing quiescent current. Once the EN pin rises above 2.0V, the IC is
turned on.

12 NC No connection.

13 vee 4.9V LDO for power driver and internal circuit. Must be bypassed to GND with
a minimum of 10uF ceramic capacitor for stable operation.

14 GND Signal GND.

15 CSN Negative terminal of current sense.

Notes:

Highlighted pins are high current pins.
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BLOCK DIAGRAM
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TYPICAL PERFORMANCE CHARACTERISTICS

Vo =12V, L = 2.4uH, C\\ = 22uF%2, Co=22uFx5, TA = +25°C, unless otherwise noted.
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Efficiency vs. lo @ Vo=12V

(2 cells, L=2.4uH)
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FUNCTIONAL DESCRIPTION

JW5510 is a monolithic DC to DC converter that
can operate over a wide input voltage range of
3.0V to 20V. The output voltage can be
programmed up to 20V. Internal low Rpson
N-channel power switches reduce the solution
complexity and increase the efficiency.

Flexible Boost Converter

The JW5510 is a flexible boost DC-DC
converter which utilizes proprietary single
inductor current-mode control with better
dynamic response.

Compensation is done internally on the chip.

The JW5510 operates in PFM mode at light load.

In PFM mode, switching frequency is
continuously controlled in proportion to the load
current, i.e. switch frequency is decreased when
load current drops to increase power efficiency
at light load by reducing switching-loss,
minimizing the circuit.

Output voltage

The output voltage is set by an external
feedback resistive divider. The feedback signal
is compared with internal precision 0.9V voltage
reference by an error amplifier. The output
voltage is given by the equation:

0.9(V)x (R, +Ry)
R

5

Vo (V) =

Where R4 and R5 are defined in typical
application figure.

Programmable Input / Output Current
Limit

As shown in figurel, the current sense resistor
Rcs should be placed at input terminal or output
terminal and closed to the Riser. The

input/output current limit is set by Riser and Rcs,
which is optional. If the input/output current limit

is not desired, the CSN pin should be shorted to
VCC, and the CSP pin shorted to GND.

_ RISET (kQ) x
IILIMIT (A) - RCS (mQ) lo(l”lA/A)

VIN-  Riser

VvOUT-  Riser
v— CSN

CsP

Res¥ Riser
“W— CSP

Res3

3
T Riser
MW

CSN

(a) Input current limit (b) output current limit

Figure 1. Programmable current limit
When the input/output current equals to the
current limit threshold, the current limit loop
begins to work, it turns down output voltage to
limit the output power.

VIN UVLO

When Vv decreases to Vin_uvio, the converter is
terminated. When the V\y recovers and is larger
than Vin_uwo, the JW5510 can re-work if the Ven
is still high.

Thermal Control

When the junction temperature of the JW5510
rises above 135°C, it begins to reduce the
output power to prevent the temperature from
rising further. If the junction temperature of
JW5510 rises above 150°C, the chip stops.

Shut-down Mode

The JW5510 shuts down when voltage at EN
pin is below 0.8V. The entire regulator is off.

Output Over-Voltage Protection

If the output voltage is larger than Vo_ove rising
threshold, the device stops switching. Until the
output voltage is less than Voow falling
threshold, the device re-starts switching again.

JW5510 Rev.0.67
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PCB Layout Guidelines

For minimum noise problem and best operating
performance, the PCB layout of JW5510 must
be carefully designed:

1. The input decoupling capacitor between
VIN and GND should be placed as close to
the chip as possible for minimum power
loop.

2. The output decoupling capacitor between
VOUT and GND should be arranged
between the two VOUT pins symmetrically.

VOUuT

[ X J [ ]
00 000OOOGO GND
[ X J o

VOuUT

Figure 2. Layout of output capacitors

The current sense resistor should be
connected to the CSP, CSN pins through
Riser resistors in Kelvin sense way for
better current accuracy, as shown in the
figure below

Correct Wrong

Copper ] F Copper Copper \ ( Copper

CSP CSN CSP CSN

Figure 3. Layout of current sense resistor

The ground copper on the PCB should be
as large as possible for better heat
performance.

JW5510 Rev.0.67
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REFERENCE DESIGN

Reference 1: Input current limit set

V|NZ 6.0V ~ 8.4V
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R: 3k
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SW BST
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JW5510
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L 4 w

For single cell application we recommend L1=1.2uH.

Reference 2: Output current limit set

VIN: 6.0v~84V
VouT: 12V
|o_umi 4A

VIN

Ci
22uF 2

T
r

VIN

EN

TEST

VCC  GND

{P_Qz

JW5510

PGND
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C,
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1 1

For single cell application we recommend L1=1.2uH.
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Reference 3: No current limit set
V|NZ 6.0V ~84V

VOUTZ 12V
L,
VIN C2
C, 2.4uH 0.1uF
22uF>2 S-W BoT
VIN ) VOUT]
Q1

¢
ON

I wsso o

TEST l
I CSN
GND PGND VCC _I

C,
10pF
L J W

For single cell application we recommend L1=1.2uH.

JW5510 Rev.0.67 Joulwatt® Proprietary Information. Patent Protected. 12
2019/10/30 Unauthorized Photocopy and Duplication Prohibited.



JW33510 JoulWatt

TAPE AND REEL INFORMATION

Reel UNIT: mm
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Carrier Tape UNIT: mm
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PACKAGE OUTLINE

QFN3X4-15 UNIT: mm
f J el ——el—
" e I e N N
T | UJ MIN|  NOM MAX
g H e A 0.50 0.55 0.60
= ] Al 0.00 0.02 0.05
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All Around
Note:
1) All dimensions are in millimeters.
2) Drawing is not to scale.
3) It is recommended to be solder-mask for all pads.
4) Recommended drawing size does not fake into account PCB production size error.
5) This drawing is subject to change without notice.
JW5510 Rev.0.67 Joulwatt® Proprietary Information. Patent Protected. 15

2019/10/30 Unauthorized Photocopy and Duplication Prohibited.



JW33510 JoulWatt

IMPORTANT NOTICE

® Joulwatt Technology Inc. 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 Inc. does not warrant or accept any liability whatsoever in respect of any products

purchased through unauthorized sales channel.

Copyright © 2018 JW5510 Incorporated.

All rights are reserved by Joulwatt Technology Inc.
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