S/IERGY

Application Note:AN__ SY 7203

30V High Current Boost LED Driver

Target Design Specification

General Description

Features

SY7203 develops a step-up DC/DC converter thate Input voltage range: 2.8 to 30V
delivers an accurate constant current for drivifpk.
Operating at a fixed switching frequency of 1MHz « prives LED strings up to 30V
allows the device to be used with small value ewder

ceramic capacitors and inductor. The LED current is
programmable through the external resistor. Thécdev
also supports PWM dimming for accurate LED current

control.

SY7203 is ideal for driving up to eight white LEDs

series or up to 30V.

Ordering Information

SY7203 (OO

Temperature Code

Package Code
Optional Spec Code

Temperature Range40°C to 85°C

Ordering Number

Package type

Note

SY7203DBC

DFN3X3-10

e Switch current limit: 4A

» 1MHz fixed frequency minimizes the external
components

» 20kHz~1MHz wide dimming frequency range for
EN/PWM pin

* Internal softstart limits the inrush current
Open LED over voltage protection
RoHS Compliant and Halogen Free

» Compact package: DFN3X3-10

Applications

» GPS Navigation Systems
» Handheld Devices
» Portable Media Players

Typical Applications
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Figure 1. Schematic Diagram
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Pinout (top view)
NC [T [ 1 0] NC
FB |21 | | 9] ENPWM
NC [33 | | {8 ovpP
x [#1 1 1 iz N
Lx 51 _ GNP | 1E] Ne

(DFN3X3-10)

Top mark NZxyz (Device code: NZ x=year code, y=week code, z= lot number code)

Pin Name DFN3X3-10 Pin Description
LX 4,5 Inductor node. Connect an inductor from pownput to LX
pin.
GND Exposed Paddle Ground pin
FB 2 Feedback pin. Connect a resistpg Between FB and GNIL
to program the output current: ILED=0.2\(R
EN/PWM 9 Enable and dimming control. Pull high to turn k& The
recommend dimming frequency range is 20kHz~1MHz.
OVP 8 Over voltage protection input. Connect to thaput of
circuit. The typical OVP value is 30V.
IN 7 Input pin. Decouple this pin to GND pin witluR ceramic
cap.
NC 1,3,6,10 No connection

Absolute Maximum Ratings

IN, EN/PWM 32v
LX, OVP 36V
All other pins VAV
Power Dissipation, PD @ TA = 25°C, DFN3X3-10 2.6 W
Package Thermal Resistance (Note 2)

DFN3X3-10,0;4 38°C/W

DFN3X3-10,0;¢ 8°C/W
Junction Temperature Range 125°C
Lead Temperature (Soldering, 10 sec.) 260°C

Storage Temperature Range

Recommended Oper ating Conditions
Input Voltage Supply

-65°C to 150°C

2.8V to 30V

Junction Temperature Range

-40°C to 125°C

Ambient Temperature Range

-40°C to 85°C

AN_SY7203 Rev. 1
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Electrical Characteristics

(ViNn= 3.6V, Ta= 25°C, unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Unit
Input Voltage Range N 2.8 30 \
Quiescent Current ol Ve=0.3V 100 200 HA
Shutdown Current shon EN=0 10 15 MA
Feedback Reference Voltage| re¥ 196 | 200 204 mV
FB Input Current ds Vee=0.3V 1 HA
Low Side Main FET RON Rson1 100 n§
Main FET Current Limit vt 4 A
EN Rising Threshold Mun 1.5 \Y
EN Falling Threshold YaL 0.4 \
IN UVLO Rising Threshold W.uvio 2.4 \Y
UVLO Hysteresis WioHys 0.2 \Y
Switching Frequency Jw 08 |1 1.2 MHz
Minimum ON Time TonmIN 100 nS
Maximum Duty Cycle [ax 90 %
OVP Threshold Yve Open LED 30 \Y
Thermal Shutdown o
Temperature Tso 150 ¢
Thermal Hysteresis s 20 °C

Note 1. Stresses beyond the “Absolute Maximum Ratingsy nsuse permanent damage to the device. These are

stress ratings only. Functional operation of thé@aeat these or any other conditions beyond tldieated in
the operational sections of the specification isimplied. Exposure to absolute maximum rating ¢towis for
extended periods may affect device reliability.

Note 2: Test condition: Device mounted on 2” x 2” FR-dstrate PCB, 20z copper, with minimum
recommended pad on top layer and thermal viasttorindayer ground plane.

Note 3: The device is not guaranteed to function outsislejterating conditions.
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Typical Performance Characteristics
(V|N:5V, ILep=0.3A, 5PCS LED Series)
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Applications Infor mation

Because of the high integration in the IC, thenspte.
Only input capacitor (g, output capacitor &yr,
inductor L, Schottky diode D and sense resistors R1
need to be selected for the targeted application
specifications.

Senseresistor R1 :
Choose R1 to program the proper LED Current. The
R1 can be calculated to be:

Rl:%

ILED
I ep is the average LED current.

Input capacitor Cin:
The ripple current through input capacitor is ckdted
as:

Vin[(Vout = Vin)
2/3 L [Fsw [Vour

lcin_rRMS =

An X5R or better grade ceramic capacitor with

S

Inductor L:
There are several considerations in choosing this

inductor.

1) Choose the inductance to provide the desired
ripple current. It is suggested to choose the @ppl
current to be about 40% of the average input
current. The inductance is calculated as:

)

ViN
Vout

(Vour—Vn)

Fswx lout, max X 40%

where ky is the switching frequency angul wax is

the maximum load current.

The SY7203 regulator IC is quite tolerant of diffiet
ripple current amplitude. Consequently, the firtadice
of inductance can be slightly off the calculaticelue

without significantly impacting the performance.

2) The saturation current rating of the inductor must
be selected to be greater than the peak inductor

capacitance larger than 4.7uF is recommended to

handle this ripple current. Place this ceramic ciépa
really close to the IN and GND pins to minimize the
potential noise problem. Care should be taken to
minimize the loop area formed by CIN, and IN/GND
pins.

Output capacitor Cour:

The output capacitor is selected to handle theuutp
ripple noise requirements. This ripple voltageekated
to the capacitor’s capacitance and its equivaleries

2 (Vour = V)
2xFswXx L

Vin

Vour

Vour

current under full load conditions.
IN j

jx louT, MAX +(

The DCR of the inductor and the core loss at the
switching frequency must be low enough to
achieve the desired efficiency requirement. It is

|sAT, MIN >(

3)

desirable to choose an inductor with
DCR<50mohm to achieve a good overall
efficiency.

resistance (ESR). For the best performance, it is
recommended to use X5R or better grade low ESRSchottky Diode D.

ceramic capacitor. The voltage rating of the output
capacitor should be higher than the maximum output

Because of high switching speed of SY7203/SY7203A,
a Schottky diode with low forward voltage drop and

voltage. The minimum required capacitance can befast switching speed is desirable for the applicati

calculated as:

_ lout,max [(Vout = Vin)

Court

Fsw[Vour [VRriPPLE

VrippLE is the peak to peak output ripple.

For LED applications, the equivalent resistancthef
LED is typically low. The output capacitance shobél
large enough to attenuate the ripple current throug
LED. A capacitor larger than 2.2uF is recommended.

The voltage rating of the diode must be higher than
maximum output voltage. The diode’s average and
peak current rating should exceed the average butpu
current and peak inductor current.

Dimming Controal

SY7203 and SY7203A offer several different dimming
schemes for LED brightness control. One way is to
apply a PWM signal to the EN/PWM pin. Fig.2 shows
the internal block diagram of the dimming circuft o
SY7203. The PWM signal changes the regulation

AN_SY7203 Rev. 0.1 Silergy Corp. Confid
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voltage by change the duty cycle. The relationship Vour
between the duty cycle and FB voltage is calculaged
VFB:Duty*ZOOmV %\
Vref
«
FB 1
To controller R1 RFB
EN/PWM R2 1
Ve © -
Figure4

A filtered PWM signal can be used to substituteel th

DC input as shown in Fig.5.To better filter out th€

components of the PWM signal, it is recommend

Figure?2 choosing the same value for R2 and R3 and thef€ut-o

frequency of the low pass filter (formed by R2//&%&d

Since the cut-off frequency of the internal low gpas C1) to be well below the dimming signal frequency.

filter is near 5kHz, it is recommended selecting th The LED current decreases as the duty cycle ineseas

PWAM signal frequency to be higher than 20kHz. The LED current can be calculated using equation
below:

SY7203A adopts direct PWM dimming control as

shown in Fig.3. The EN/PWM directly controls the

driver of power MOSFET. The internal MOSFET turns V. x(R+R + -\V.  xDutvx
off when EN/PWM signal is low. And the MOSFET | ., =—5 (RHR,+Ry) Vo yxR,
resumes switching when EN/PWM signal is high. (Rz + Rs) XReg

s Where \ker is the 200mV internal reference voltage,

Cs+Slope

rorawermosrer  Vpww IS the high voltage level of PWM signal, Duty is
the duty cycle of PWM signal.

Vref P

EN/PWM

Vour

Figure3

Another way is to use a DC voltage as shown indkig.
The LED current decreases as the DC voltage rises.
The relationship between LED current and DC voltage

IS: PWM Signal
C
1™
| :VREFX(R1+R2) ~Voc XR, Fijgures
LED
Rz X RFB Layout Design:

The layout design of SY7203/SY7203A regulator is
Where \keris the 200mV internal reference voltage,  relatively simple. For the best efficiency and minm
VDC is the dimming DC voltage. noise problems, we should place the following

components close to the IC\CCour, L, R1 and D.

1) It is desirable to maximize the PCB copper area
connecting to GND pin to achieve the best thermdl a
noise performance. If the board space allowed, a
ground plane is highly desirable.
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2) Gy must be close to Pins IN and GND. The loop

area formed by ¢ and GND must be minimized. 6) If the system chip interfacing with the EN piasha
high impedance state at shutdown mode and therN pi

3) Minimize the loop area of LX, D,dgr and GND. is connected directly to a power source such aslan.

4) The PCB copper area associated with LX pin must battery, it is desirable to add a pull down 1Mohm

be minimized to avoid the potential noise problem. resistor between the EN and GND pins to prevent the

noise from falsely turning on the regulator at slown
5) The components R1, the trace connecting to e F  mode.
pin must NOT be adjacent to the LX net on the PCB
layout to avoid the noise problem.

(J GND
() VIN
LED+ i)

- Top Layer
- Bottom Layer

AN_SY7203 Rev. 0.1 Silergy Corp. Confidentitepared for Customer Use Only 8



C’ AN_SY7203

S/IERGY

DFN3x3-10 Package outline
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Top View PCB layout (recommended)

— 0.595-0.80

N
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Side View
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7
nononl @l &

f Detail A
Pinl identifier: two options

‘R 140-1.75 ——=

0.50 I 4‘ ‘50‘1570‘30

Bottom View
Notes: All dimensions arein millimeters and exclude mold flash & metal burr.
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Taping & Redl Specification

1. DFN3x3-10taping orientation

‘**3.9/4.1‘“‘ 1.45/1.55

OO0 @ O O O

11.7/12.3

Feeding direction —>

2. Carrier Tape & Red specification for packages

e <« Reel
I Width
Reel - -
Size ]
Y L L
Package Tapewidth Pocket Reel size Reel Trailer Leader length | Qty per
types (mm) pitch(mm) (Inch) width(mm) | length(mm) (mm) reel
DFN3x3-10 10 8 13" 12.4 400 400 5000

3. Others: NA
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