SY22121

Asynchronous Boost Regulator With
S/IERGY Two Current Sinks for Smartphone LCD Panel

General Description Features
2.7V to 28V Input Voltage Range

SY22121, high efficiency Boost regulator with two
matching current sinks operates with fixed switching Fixed 1MHz Switching Frequency

frequency and peak current mode control, and can Programmable LED Current Up To 30mA per
drive up to two strings of white LEDs in LCD panel String With £1% Accuracy

backlight applications. It operates over a wide input e 2 Current Sinks -Up to 10 LEDs per String

voltage range from 2.7V to 28V with a resistor e  Quiescent Current Iqg 500 pA(typ.)

programmable LED current up to 30mA. e  Shutdown Current Isipn 2A (typ.)

The integrated 40V power MOSFETs and dual * Integrqted 40V/250mQ Boost Switch

current sinks, compensation, and soft-start reduce  ® LED. S'nk. \(oltage 1§5mv (typ.) :

the number of external components required. The * 1-Wire D'Q"a' D|mm|_ng on the EN Pin

integrated analog PWM dimming and 1-wire digital ® Up to 100:1 PWM B”ght”‘?s.s Control at

dimming provide accurate LED current control. 20kHz with 500ns (typ.) Minimum Qp—Tlme
e  Cycle-by-Cycle Inductor Current Limit

The SY22121 also provides open/short LED, Boost e  Internal Compensation

output overvoltage, and overtemperature protection. e Internal Soft-Start Limits Inrush Current

The SY22121 is available in a Pb-Free WLCSP e Open/Short LED, Overvoltage, and

Overtemperature Protection
RoHS-Compliant and Halogen-Free
° WLCSP 1.31mmx1.31mm-9 Package

1.31mm x1.31mm-9 bump package.

Applications

e Smartphones, Tablets
e LCD Display Backlights

Typical Application
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Figure 1. Typical Application Circuit
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Ordering Information Pinout (top view)
Ordering Rt Rt 7N
Part Number Package Type Top Mark l\Al) l\Az) l\AS)
WLCSP ISET LED2 LED1
1.31mmx1.31mm-9 PR 7 PN
4 4
SY22121P0C RoHS-Compliant and Byxyz '\?E) \B2 ' '\?f)
Halogen-Free PWM NC GND
x =year code, y = week code, z = lot number code |’ Cl\l l/ C2\) |’ c3)
\"I \\‘/ \"I
EN IN LX
Pin Description
Pin No. Pin Name Pin Description
LED current programming pin. Connect a resistor to ground to program the current
Al ISET in each LED string up to 30mA.
LED current: lLep = (1.229 x 1030)/Riser mA, where Riset is in kQ.
The current source pin for LED String 2. Connect this pin to the cathode of the LED.
A2 LED2 e
Connect this pin to ground when not used.
The current source pin for LED String 1. Connect this pin to the cathode of the LED.
A3 LED1 e
Connect this pin to ground when not used.
B1 PWM PWM dimming input. 10kHz—100kHz dimming frequency range. Ensure the
minimum PWM ON time is more than 500ns.
B2 NC Null pad. It can be connected to the adjacent pin.
B3 GND Ground pin.
C1 EN Enable control and 1-wire digital signal input. Connect this pin to IN when not used.
C2 IN Input voltage pin. Decouple this pin to the GND pin with a ceramic capacitor.
c3 LX Internal switching MOSFET drain. This pin is used for sensing the output voltage for
open LED protection.
DS SY22121 Rev. 1.0 2
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Block Diagram

'NDTL BG&BIAS| | DO == PWM

1-Wire
EN Dimming Ad
PWM_ Q R
A2
ON Analog PWM a s
PWM Dimming

CMP1L Vove | Minimum
OVP o+ f—

-LICm
N Y Vieox o LEDX
Protection Current
% Vieox Control X2
_lasv
CMP3 2
oTP 4 Vsensor ISET =
- VOTP RISET
Absolute Maximum Ratings
Parameter (Note 1) Min Max Unit
IN, EN, PWM -0.3 30
LX,LED1,LED2 -0.3 40 \Y,
ISET -0.3 3.6
Junction Temperature, Operating 150
Lead Temperature (Soldering,10s) 260 °C
Storage Temperature -65 150
Recommended Operating Conditions
Parameter (Note 3) Min Max | Unit
IN 2.7 28 v
LX IN 38
Inductor L 4.7 10 uH
Input Capacitor 1.0 E
Output Capacitor 1.0 2.2 H
Junction Temperature -40 125 oC
Ambient Temperature -40 85
Thermal Information
Parameter (Note 2) WLCSP | Unit
1.31*1.31 9
834 Junction-to-Ambient Thermal Resistance 107 "W
8,c Junction-to-Case Thermal Resistance 1.5
Po Power Dissipation T, = 25°C 0.93 W
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Electrical Characteristics
(Vin=3.6V, Ta=25°C, unless otherwise specified.)

Parameter Symbol | Test Conditions Min Typ Max | Unit
Input Voltage Range Vin 2.7 28 \%
Quiescent Current lo EEID:;:’F;V\\//M =1LED1= 500 HA
Input voltage  ["gp, +1own Current lsion | EN=0 2 LA
IN UVLO Rising Threshold Vin,uvLo 25 2.7 \Y
UVLO Hysteresis VuvLo,HYS 100 mV
PWM Input Low Logic VewmeL 0.4 \%
PWM Input High Logic VewmH 15 \
Riser = 63.4kQ
PWM Dimming Accuracy ILepave g;m B ﬁﬁjgfg% puy | 1797 | 1997 | 2197 | mA
EN and PWM ILepave = (ILep1 + ILeD2)/2
Dimming EN Input Low Logic VENL 0.4 \%
EN Input High Logic VENH 15 \%
PWM Internal Pulldown Resistor Rpwm 800 kQ
EN Internal Pulldown Resistor Ren 800 kQ
PWM Width to Shutdown tpwmsD PWM high to low 15 ms
EN Width to Shutdown tensp EN high to low 1 ms
. Switching Frequency Fsw 0.8 1 1.2 MHz
Oscillator - _
Boost Stage Maximum Duty Cycle Dwmax Guarantee by design 95 %
Power MOSFET Rpson Rbson Vin = 3.6V 250 mQ
Riser = 63.4kQ
LED Current Setting ILeDAVE (ILepx = 19.97mA) 19.57 | 19.97 | 20.36 | MmA
_ ILepave = (ILep1+tlLeD2)/2
g:rgrﬁlr;[ii:]nk . Riser = 63.4kQ
LED Current Matching ILeDM (ILepx = 19.97mA), 1% 2%
(ILepmax - ILepave)/ILEDAVE
LED Regulation Voltage ViEDx Guarantee by design 165 mV
Main MOSFET Peak Current Limit ILim D = Dwmax 1 1.5 A
Protection OVP Rising Threshold Vove 36 38 39.5 \%
#ﬁzsshtglzg Shorted Shutoff Vieoxove | Measured on LEDX pin 42 | 45 | a8 | Vv
DS_SY22121 Rev. 1.0 4
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Parameter Symbol | Test Conditions Min Ty | Max | Unit
P
1-Wire Detection Delay tswp_DEL m;;ol]sured from EN low to 100 us
1-Wire Detection Time tswp_per | EN pin low width 260 V&
Measured the time from the
1-Wire Detection Window(Note 4) tswp_win | first and second EN rising 1 ms
edge time

1-Wire Start Time of Program Stream tsTART 2 us

Digital :

Dimming End Time of Program Stream teos 2 360 V&

Interface High Time of Low Bit (Logic 0) tH_LB 2 120 V]
Low Time of Low Bit (Logic 0) tis 2XtH_LB 240 V]
High Time of High Bit (Logic 1) tH_HB 2XtH_LB 240 V]
Low Time of High Bit (Logic 1) tL_HB 2 120 V]
Acknowledge Valid Time tack_vaL 2 V&
Duration of Acknowledge Condition tack_bur 512 V&
Thermal Shutdown .

' utdow Tsp Guarantee by design 160 °C
Therma| Temperature
Shutdown | Thermal Shutdown
' . uidow THys Guarantee by design 15 °C

Hysteresis

Note 1: Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress
ratings only. Functional operation of the device at these or any other conditions beyond those indicated in the operational
sections of the specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

Note 2: 854 is measured in the natural convection at Ta = 25°C on a low effective single layer thermal conductivity test board
of JEDEC 51-3 thermal measurement standard.

Note 3: The device is not guaranteed to function outside its operating conditions.

Note 4: To select thel-wire digital dimming interface, after toicita._peLay delay from EN low to high, drive the EN pin low for
more than tpicitaL_peTect before toicitaL win expires.

Note 5: Acknowledge condition active 0. This condition is only applied when the RFA bit is set to 1. To use this feature, the
master must have an open-drain output, and the data line needs to be pulled up by the master with a resistor load.

DS SY22121 Rev. 1.0 5
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Typical Performance Characteristics
(Vin=3.6V, lLep=20mA, 2 LED strings, 10 LEDs per string)

Analog Dimming Curve
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Detailed Description

The SY22121 high efficiency Boost regulator with two
matching current sinks operates using fixed frequency
and peak current mode control with slope compensation.
The device can drive up to two strings of white LEDs in
LCD panel backlight applications. It operates over a wide
input voltage range from 2.7V to 28V with a resistor
programmable LED current up to 30mA.

The integrated 40V Boost power MOSFET and dual
channel current sink, compensation, and soft-start reduce
the number of external components required. The
integrated analog PWM dimming and 1-wire digital
dimming provide accurate LED current control.

The SY22121 also provides open/short
LED,overvoltage, and overtemperature protections.

LED Current Setting

The SY22121 current sinks can provide up to 30mA
current per channel. Independent of the dimming method,
the maximum LED string current (current when dimming
duty cycle is 100%) can be programmed using an external
resistor Riser (kQ) connected to the ISET pin according to
the equation below:

ILepmax = (1.229V x 1030)/Riser
Boost Soft-start

When enabled, SY22121 starts ramping up the output
voltage by using a reduced cycle-by-cycle current limit of
lumst (0.7A typ.), for a duration of tuwst (5ms typ.). This
reduces the inrush current at power-up.

Brightness Control

The SY22121 controls the LED strings current using
analog dimming. It can receive either a 10kHz~100KHz
PWM signal at the PWM pin (PWM analog dimming) or
digital commands at the EN pin (1-wire digital dimming)
for brightness adjustment. If the 1-wire dimming interface
is selected, the PWM pin should be driven high. If PWM
interface is selected, the EN pin should be driven high.

1-Wire Digital Dimming

The EN pin can be used as a digital interface for
brightness control. In order to enable the 1-wire digital
interface, the IC must recognize the following digital
pattern on the EN pin every time it starts from shutdown
mode:

1. Vi voltage is higher than the UVLO threshold and
the PWM pin is pulled high.

2. The 1-wire digital interface detection window starts
when the EN pin is pulled from low to high to enable
the SY22121.

3. After the digital dimming detection delay (tswp_peL,
100us) expires, EN needs to be driven low for more
than the digital dimming detection time (tswe_per,
260us).

step 3 must be finished before the 1-wire digital interface
detection window (tswp_win, 1mS) expires. Once step 3 is
finished, the 1-wire digital interface is enabled and 1-wire
digital communication can start. See Figure 2 for the
digital dimming pattern timing.

Timing definitions: tswe_peL is the time required for the
internal bias and reference to settle, tswr_pet is the time
used to detect 1-wire dimming mode and measure the
EN pin low time, tswe_win is the 1l-wire dimming mode
window time, tensp is the delay time to turn off (shutdown)
the device.

The SY22121 supports 9-bit brightness code to achieve
511 steps dimming. Using the 1-wire digital interface, a
master can program the 9-bit code BRT_CODE[8:0]D8
(MSB) to DO (LSB) to any of the 511 current steps with a
single command. The default code for BRT_CODE]8:0] is
0b000000000 when the device is enabled the first time.
The programmed value will be stored in an internal
register and used to set the dual-channel current
according to the following equation:

ILepx = lLepmax X BRT_CODE[8:0]/511

where ILepmax is the maximum LED current set by Riser at
the ISET pin, and BRT_CODE[8:0] is the 9-bit brightness
code D8-DO programmed using the 1-wire digital
interface.

The code will be reset to its default value when the device
is shut down or disabled.

When the 1-wire digital interface is used, the PWM pin
can be connected to the Vin pin. In this case, the EN pin
alone can enable and disable the device. Pull EN low for
more than 2.5ms(Max.) or pull PWM low for more than
25ms(Max.) to force the device in shutdown mode.

1-Wire Digital Programming

The 1-wire digital interface is a simple but flexible single-
pin interface to configure the current for both channels.

DS SY22121 Rev. 1.0
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Figure 2. 1-wire Digital Dimming

Brightness Byte Ack Set Address Byte
{¢—— BRT_CODE[8:0] — > {¢— ADDR[7:0] — ¥
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Figure 3. 1-Wire Digital Interface Protocol
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Figure 4. 1-Wire Digital Interface Timing, with ACK_EN=0
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Figure 5. 1-Wire Digital Interface Timing, with ACK_EN=1

Figure 3 and Table 1 give an overview of the protocol Figure 4 shows the protocol without acknowledge request
used by the SY22121. A command consists of 24 bits, (ACK_EN bit = 0), and Figure 5 shows the protocol with
including an 8-bit device address byte ADDR[7:0] and a acknowledge request (ACK_EN bit = 1). The EN pin must
16-bit data byte. All 24 bits should be transmitted together be pulled high for at least tstart (2us) before the bit
each time, with the LSB transmitted first. The device transmission starts with the falling edge, after SY22121 is
address byte A7 (MSB) through AO (LSB) is fixed as Ox8F. initialize in 1-wire mode. The transmission of each
The brightness byte BRT_CODE[8:0] includes the 9 bits command ends with an end of stream (EOS) condition for
D8 (MSB) through DO (LSB) for brightness information, at least teos (2us). Note that if ACK_EN=1, the SY22121
along with the ACK_EN bit. The ACK_EN bhit set to 1 needs more than tack_vaL (2us) to pull down the EN pin
indicates the request for acknowledge condition. The after the 24t data bit transmitted.

acknowledge condition is only applied when the protocol
is received correctly.

DS_SY22121 Rev. 1.0 9
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Table 1. 1-Wire Digital Interface Bit

Byte Bit Number Name Direction Default Description
23 ADDR_BiIt7 | 1
22 ADDR_Bit6 | 0
21 ADDR_BIt5 | 0
. 20 ADDR_Bit4 | 0
AD(?Fé[IZ'O] 8-bit device address, fixed to Ox8F for SY22121
X 19 ADDR_Bit3 I 1
18 ADDR_Bit2 | 1
17 ADDR_BiIt1 | 1
16 ADDR_BIt0 | 1
15 NULL_BIt5 | 0
14 NULL_Bit4 | 0
NULL Bit[5:1] - )
0b00000 13 NULL_BIt3 | 0 zero bits, 0b00000
12 NULL_Bit2 | 0
11 NULL_Bit1 | 0
Acknowledge enable set."1' acknowledge is enabled, the chip
REA will pull down EN pin to make the master receive the slave
0b0 10 ACK_EN | 0 feedback when the 24t bit transmitted and becomes as output
pin;'0" acknowledge is disabled, the chip will implement the
EOS routine.
Null Bit[0] 9 NULL_Bit0 | 0 | zerobit, 0b0
(0]e]0]
8 BRT_CODE_Bit8 I 1
7 BRT_CODE_Bit7 I 1
6 BRT_CODE_Bit6 | 1
5 BRT_CODE_Bit5 | 1
BRT_CODE[8:0] 4 BRT_CODE_Bit4 | 1 9-bit brightness code
OX1FF - -
3 BRT_CODE_Bit3 | 1
2 BRT_CODE_Bit2 I 1
1 BRT_CODE_Bitl I 1
0 BRT_CODE_Bit0 | 1

1-Wire Data Recognition

Bit detection is based on a logic detection scheme, where
the criteria is the relationship between tiow and twich, as
shown in Figure 6. This can be simplified to:

e Low Bit (Logic 0): tLow = 2 X thicH
e High Bit (Logic 1): thicH = 2 % tLow

The bit detection starts on the falling edge of the data, and
ends on the next falling edge. Depending on the
relationship between tmien and tiow, a logic O or logic 1 is
detected. The device only acknowledges the command if
the following conditions are met:

e Acknowledge is requested by setting the ACK_EN bit
to 1.

e The transmitted device address matches Ox8F.

e All 24 bits are received correctly.

Following a delay of tack_vaL from the moment when the last
falling edge of the bitstream is detected, an internal pull
down switch is turned on to pull the EN pin low for the time
tack_pur (512us max.), signaling the acknowledge condition.
During the tack vaL delay the master keeps the line low.
After the delay, it should release the line to a high
impedance state in order to be able to detect the
acknowledge condition. A command is received correctly
when reading a logic zero. The EN pin can be used again

DS SY22121 Rev. 1.0
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by the master when the acknowledge condition ends, after
a duration of tack_pur.

Note that during the acknowledge state, SY22121 uses an
open drain structure. When the master uses a GPIO with
push-pull output stage ensure that the pin is configured as
input while waiting for acknowledge, in order to be able to
read the low level correctly.

Master
10.8K

TJapio

=

Figure6. EN Action When ACK_EN=1 And ACK Activated

Figure 7 shows the 1-wire interface bit detection timing.

If the input signal high level takes 1/3 or lower of the bit
period, a 0 logic is detected. If high level takes 2/3 or more
of the bit period, a logic 1 is detected.

1 logic level: High level time ty_ns is 2 times more than low
level time t._nB

0 logic level: Low level time t._1sis 2 times more than high
level time t. 18

tne

—> < §—>§tL_LB§<-§-

Figure7. 1-Wire Digital Interface Timing Bit Coding

PWM Dimming

If the 1-wire digital interface is not enabled during start up,
the PWM control interface is automatically enabled, and the
SY22121 receives PWM dimming signals on the PWM pin
to control LED brightness.

When using the PWM interface, the EN pin can be
connected to logic high. In this case, the PWM pin is used
to enable and disable the IC, as follows:

e Pull the PWM high or apply PWM signals at the PWM
pin to enable the IC.

e Pull the PWM pin low for more than 25ms (Max.) to
force the device in shutdown mode.

The SY22121 can only start up after both the EN and PWM
signals are applied. See Figure 8 for PWM dimming
interface timing.

If EN is enabled after PWM:
ti1: Power On Reset (POR) time delay.

ti2: Time delay for the internal bias and reference settling
time after POR .

t13: Time of current reference chopping.
ti4: EN shutdown delay .

If PWM is enabled before EN:

t21: POR time delay

t22: Time delay for the internal bias and reference settling
time after POR .

tz3: Time of current reference chopping.
tza: PWM shutdown delay.

In PWM operation, LED brightness is controlled using a
PWM signal (10kHz-100kHz) applied at the PWM pin. The
device accepts a minimum ON pulse width of 500ns.
Therefore, a 100:1 dimming ratio can be achieved when
using a PWM frequency of 20 kHz(50us).

The PWM signal is internally filtered using a RC circuit
shown in Figure 9 . The component values are Rr=4.26Meg
and Cr=55.5pF. The LED current reference charging time
constant is 3xRexCr=710us (0 to 95%). The relation
between the LED string current and PWM duty cycle is
shown in the following equation (assuming that the EN pin
is constantly high):

ILepx = ILepmax X Dpwm

EN| I T !
| it 5
PWME_’E - e : E

V'SETT >t e et

IC_ON[ Behth
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Figure 8. PWM Dimming Interface
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R 4.26M
Qup | VY |
Cr
lfl 55.50F T

Al
PWM

Figure 9. PWM Duty Cycle RC Filtering
Application Information

The following paragraphs describe the selection process for
the LED current setting resistor Riset, input capacitor Cin,
output capacitor Cour, inductor L, and rectifier diode D.

LED Current Setting Resistor Riser

LED1 and LED2 are the 2-channel LED driver outputs. The
sink current of each channel can be programmed with a
resistor Riset between the ISET pin and ground:

1.229Vx1030
Riset(kQ)

For Riser = 63.4kQ, the LED current is set to 20mA. The
maximum sink current of each channel is 30mA. For higher
current applications, both channels can be paralleled. The
LED current evenly flows through the paralleled channels
due to good current matching.

ILep=IseT(MA)=

Input Capacitor Cin
The ripple current through input capacitor Cin is calculated
as follows:

Vinx (Vout — Vin)
2\/§>< L x Fswx Vour

lcin_RMs =

Select an X5R or X7R grade ceramic capacitor with
capacitance greater than 1uF and able to handle the ripple
current. Place the ceramic capacitor as close as possible to
the IN and GND pins. Minimize the loop area formed by Cin2
and the IN/GND pins.

Output Capacitor Cour

Select the output capacitor Cout to handle the output ripple
requirements. This ripple voltage is related to the
capacitor’'s capacitance value and its equivalent series
resistance (ESR). For the best performance, use an X5R or
better grade low ESR ceramic capacitor. The voltage rating
of the output capacitor should be higher than the maximum
output voltage. The minimum required

capacitance can be calculated as follows:

N x lLep x (Mout — VIn)

Fsw x Vout x VVRIPPLE

Cout =

where VRipPLE is the peak-to-peak output ripple and N is
the number of LED strings (the maximum N is 2).

For LED applications, the equivalent resistance of the LED
is typically low. The output capacitance should be large
enough to attenuate the ripple current through the LED. For
most applications, a ceramic capacitor with a value of at
least 1uF is sufficient.

Boost Inductor L
Consider the following when choosing this inductor:

1) Choose the inductance to provide a ripple current that
is approximately 40% of the maximum output current.
The recommended inductance is calculated as:

[ Vn 2 (Moutr — V)
Vout /) N X lep x Fswx 40%

where fsw is the switching frequency, N is the number of
LED strings, and l.ep is the current of each LED string.

2) The inductor’s saturation current rating must be greater
than the peak inductor current under full load:

VOUT)X N x |LED+£ Vin ]x (Vour — V)

Isat MIN >
( Vin Vour ) 2xFswxL

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

The recommended Boost inductance is 4.7uH~10uH.

DS SY22121 Rev. 1.0
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Rectifier Diode D:

To accommodate the SY22121’s high switching speed,
choose a Schottky diode with low forward voltage and fast
switching speed. The diode’s voltage rating must be higher
than the SY22121’s maximum output voltage, and the
diode’s average and peak current rating should exceed the
SY22121’s average output current and peak inductor
current.

Fault Protection

Open LED Protection

When any LED string is open, the respective LEDx pin will
be pulled to ground, and the Boost output voltage will be
increased by the control loop as it tries to regulate this lower
LEDx voltage to the target value (165mV typ.). The
SY22121 monitors the voltages on the LX pin during each
boost switch turn off. When the overvoltage protection
(OVP) is triggered, the boost will stop switching and the
output voltage will drop. After 100us, the Boost will resume
switching, and the device will check and mark off the
abnormal current sink channel. If LX pin OVP is triggered
again, the device will check and mark off the other abnormal
current sink channel, and the device will latch off.

Short LED Protection

The SY22121 allows one LED diode short in a string. If one
LED diode in a string is shorted, the normal string’s LEDx
pin voltage is regulated to about 165mV, and the abnormal
string’s LEDx pin voltage will be higher. Normally, with only
one diode shorted, the higher LEDx pin voltage does not
reach the LEDx OVP threshold Viepbxove. When more than
one LED diode in the same LED string become shorted, the
voltage at the LEDx pin driving the string will exceed
Vieoxove (4.5V typ.), and a short LED fault is triggered. If
the short LED fault lasts for more than 6.5ms, the device
will mark off and disable that string. When both strings are
marked off, the IC will also latch off the boost converter.
Cycle input power, the enable signal, or the PWM signal to
turn on the disabled string once the fault condition is
removed.

Overcurrent Protection

The SY22121 provides a cycle-by-cycle peak current limit.
The internal boost MOSFET turns off when the inductor
current reaches this current threshold and it remains off
until the beginning of the next switching cycle. This protects
the device and external components under overload
conditions.

Diode and Inductor Short

The SY22121 monitors the peak current to protect against
diode and inductor shorts by cycle-by-cycle peak current
limit.

Overtemperature Protection

To prevent overheating and permanent damage, the
SY22121 shuts down if the junction temperature exceeds
160°C. When the temperature drops below Tsp-Thys,
normal operation resumes.

Layout Design

To achieve optimal design, follow these PCB layout
considerations:

e  Minimize the loop formed by Cini, Boost inductor La,
Boost diode D1, and Cour.

e To achieve the best thermal and noise performance,
maximize the PCB copper area connecting to the GND
pin. A ground plane is highly recommended if board
space allows.

e Place Cinz close to the IN and GND pins, and minimize
the loop area formed by Cin2 and GND.

e  Minimize the PCB copper area associated with the LX
output to reduce the switching noise.

e In order to reduce crosstalk, small signal components
must be placed close to the IC and must not be
adjacent to the LX net on the PCB layout.
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Figure 10. Layout Example
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Typical Application Schematic
Input Voltage (V) LED Configuration
2.7-28 2 strings, 20mA per string
Vin L, 4.7uH D; PMEG4005 Vour
@
CLF7045T-4R7N
Ci = Co L | o
1uF 1uF  } b
LX . )
1uFT ; ;
SY22121 ' '
1-Wire ' ;
P EN
« KPWM nnn Y N
% PWM ) ! X
1Mege1Meg 63.4k
GND LED2
BOM List
Reference Designator Description Part Number Manufacturer
Ua 2-String LED driver SY22121POC Silergy
C1,C2,Ca 1uF/50V/X5R,0603 C1608X5R1H105K TDK
L1 4. 7uH/4 1A CLF7045T-4R7N TDK
D1 Schottky Diode 40V/0.5A PMEG4005 NXP
R1,R2 1MQ, 0603,5% RC0603JR-071ML Yageo
Rs 63.4kQ, 0603,1% RCO0603FR-0763K4L Yageo
Ra 10Q, 0603,5% RC0603JR-0710RL Yageo
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SY22121

CSP1.31x1.31-9 Package Outline and PCB Layout

0. 60 (Max. )

— I— 0. 16-0. 24

Side View

1 - Py -, ran
| |

A I\_ _ I."x\ A
:”: N TN T
= | |
= .| R A
=

- =— 0.40(Typ. )

Bottom view

l— 1.26-1.36 —

—— 1.26-1.36 —]

Top view

©0. 21-0. 31

Note: All dimensions are in millimeters and exclude mold flash and metal burr.
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Taping and Reel Specification
CSP1.31x1.31 taping orientation
|—1.e5r1.85 |_.H3_9;4_1+| 1401160
6 & & o ¢
,/ N o/ N \_/ N
l |——3_9;4.1——-|
Feeding direction —
Carrier tape and reel specification for packages
Reel
Size
Tape width Pocket Reel size Trailer Leader length Qty per
FEEETR e (mm) pitch(mm) (Inch) length(mm) (mm) reel
CSP1.31x1.31 8 4 7" 280 160 3000
Others: NA
DS_SY22121 Rev. 1.0 16
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Revision History

Date Revision Change
Mar.21, 2017 Revision 1.0 Production Release
Mar.21, 2016 Revision 0.9 Initial Release

The revision history provided is for informational purposes only and is believed to be accurate, however, not warrantied.
Please make sure that you have the latest revision.
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IMPORTANT NOTICE

1. Right to make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information published in
this document, including but not limited to circuitry, specification and/or product design, manufacturing or descriptions, at any time and
without notice. This document supersedes and replaces all information supplied prior to the publication hereof. Buyers should obtain the
latest relevant information before placing orders and should verify that such information is current and complete. All semiconductor
products are sold subject to Silergy’s standard terms and conditions of sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only. Silergy
makes no representation or warranty that such applications will be suitable for the specified use without further testing or modification.
Buyers are responsible for the design and operation of their applications and products using Silergy products. Silergy or its subsidiaries
assume no liability for any application assistance or designs of customer products. It is customer’s sole responsibility to determine
whether the Silergy product is suitable and fit for the customer’s applications and products planned. To minimize the risks associated
with customer’s products and applications, customer should provide adequate design and operating safeguards. Customer represents
and agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous consequences of
failures, monitor failures and their consequences, lessen the likelihood of failures that might cause harm and take appropriate remedial
actions. Silergy assumes no liability related to any default, damage, costs or problem in the customer’s applications or products, or the
application or use by customer’s third-party buyers. Customer will fully indemnify Silergy, its subsidiaries, and their representatives
against any damages arising out of the use of any Silergy components in safety-critical applications. It is also buyers’ sole responsibility
to warrant and guarantee that any intellectual property rights of a third party are not infringed upon when integrating Silergy products into
any application. Silergy assumes no responsibility for any said applications or for any use of any circuitry other than circuitry entirely
embodied in a Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable. However,
Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such information and shall
have no liability for the consequences of use of such information. In no event shall Silergy be liable for any indirect, incidental, punitive,
special or consequential damages, including but not limited to lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges, whether or not such damages are based on tort or negligence, warranty, breach of
contract or any other legal theory. Notwithstanding any damages that customer might incur for any reason whatsoever, Silergy’ aggregate
and cumulative liability towards customer for the products described herein shall be limited in accordance with the Standard Terms and
Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and
safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding any
applications-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or warranted
to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where failure or malfunction of
an Silergy product can reasonably be expected to result in personal injury, death or severe property or environmental damage. Silergy
assumes no liability for inclusion and/or use of Silergy products in such equipment or applications and therefore such inclusion and/or
use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of commercial
sale, as published at http://www.silergy.com/stdterms, unless otherwise agreed in a valid written individual agreement specifically agreed
to in writing by an authorized officer of Silergy. In case an individual agreement is concluded only the terms and conditions of the
respective agreement shall apply. Silergy hereby expressly objects to and denies the application of any customer’s general terms and
conditions with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or intellectual property
rights. Silergy makes no representation or warranty that any license, either express or implied, is granted under any patent right, copyright,
mask work right, or other intellectual property right. Information published by Silergy regarding third-party products or services does not
constitute a license to use such products or services or a warranty or endorsement thereof. Use of such information may require a license
from a third party under the patents or other intellectual property of the third party, or a license from Silergy under the patents or other
intellectual property of Silergy.

For more information, please visit: www.silergy.com
© 2018 Silergy Corp. All Rights Reserved.
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