Application Note: AN_SY 7066

1.8V Minimum Input and 5. 5V Maximum Output
6A Peak Current Synchronous Boost with Output Disconnect
Preliminary Specification

S/IERGY

General Description Features

SY7066 is a high efficiency synchronous boost e 1.8V Minimum input voltage

regulator that converts down to 1.8V input and ap t «  Adjustable output voltage from 2.5V to 5. 5V
5.5V output voltage. It adopts NMOS for the main «  6A peak current limit

switch and PMOS for the synchronous switch. It can « Input under voltage lockout

disconnect the output from input during the shutdow «  Load disconnect during shutdown

mode. « Output over voltage protection

* Input battery voltage moniter

; ; *  Low Rpsion) (Main switeh/synchronous switch)
OI’ der I ng | nfor mation at 5.0V output: 25/45mohm
Sy706601(0 D)E e Compact packageiQFN2x2-10

Temperature Code
Package Code

Optional Spec Code App| ications
Temperature Range40°C to 85°C
Ordering Number| Package type Note e All Single Cell Li or Dual Cell Battery
SY7066QMC QFN2X2-10 Operated Products as MP-3 Player, PDAs, and

Other Portable Equipment.

Typical Applications

Efficiency vs. Load Current
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Figure 1. Schematic Diagram Figure 2. Efficiency Figure
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Pinout (top view)

10 9 8 7
1 PVOUT]  {SVOUT 6
2 LX | IN 5
3 PGND iSGND | 4

(QFN2X2-10)

Top mark:M Gxyz (Device co&: MG., x=year code, y=week code, z= lot number codé)

D

Name | QFN2X2-8 Description
PVOUT 1 Power output pin. Decouple this pin to GND pithnat least 22uF‘céramic cap.
SVOUT 6 Signal output pin. Decouple this pin to GND pintwitt least 4{7uF ceramic cap for noise
immunity consideration.
LX 2 Inductor node. Connect an inductor betweermilNand.LLX pin.
PGND 3 Power ground pin.
SGND 4 Signal ground pin.
IN 5 Signal input pin.
EN 7 Enable pin. Internal integrated with 1Mohmlldwn resistor.
LBI 8 Low battery comparator input.
FB 10 Feedback pin. Connect a resistor R{ between OUT-8n@dnd a resistor R2 between FB
and GND to program the outputivoltage,ny=1.2V*(Ry/R,+1).
LBO 9 Low battery comparator output.(open drain) .

Absolute Maximum Ratings (vote 7

EN Voyurt0.3V
Other Pins 6V
Power Dissipation, i@ T,=25°C QFN2x2:10 TBD
Package Thermal Resistance (Note.2)

0 Ja TBD

0 Jc TBD
Junction Temperature Range 125°C
Lead Temperature (Soldering, 10 sec.) 260°C

Storage Temperature\Range

Recommeénded Oper ating Conditions (Note 3)

-65°C to 150°C

IN 1.8V to 5.25V
PVOWT, SVOUT 2.5Vto 5.5V
EN 0V to Vour+0.3V
All other pins 0-5.5Vv

Junction Temperature Range

-40°C to 125°C

Ambient Temperature Range

-40°C to 85°C

AN_SY7066 Rev. 0.2
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Electrical Characteristics

(VlN =2.4V, VOUTZSV, |OUT:500mA

Ta = 25°C unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max Unit
Input Voltage W 1.8 5.25 \
Output Voltage Range St 2.5 5.5 \%
Quiescent Current V 1Q 10=0A,Ven=Vn=1.8V, 10 HA
Vour Vour=5.0V 27 HA
Shutdown Current shon Ven=0V, Viy=2.4V 0.1 1 LA
Linear charge current charce VourslV 1.2 A
1V<Vour<90%Viy 1.0
Soft-start time Tss 1 ms
Input Vin UVLO threshold Vvio 178 \Y
Vin UVLO hysteresis Vivs 0.1 \Y
EN Rising Threshold Mun 1.2 \Y
EN Falling Threshold WL 0.4 \Y
LBI Voltage Threshold Vai 490 500 510 mV
LBI Input Hysteresis VBI Hys 10 mV
Low Side Main FET RBn RDS(ON)l Vour=5.0V 25 ng2
SynChronOUS FET R RDS(ON)Z Vour=5.0V 45 ng2
Main FET Current Limit dv1 6.0 A
Switching Frequency fsw 500 kHz
Feedback Reference Voltage REY 1.182 1.2 1.218 \
Output over voltage protection| ovp 5.9 \Y
Minimum on time Br MmN 100 ns
Minimum off time Torr MIN 100 ns
Max on time By max 2 us
Thermal Shutdown TemperatureT sp 150 C
Thermal Shutdown hysteresis | nyE 20 C

Note 1: Stresses beyond the “Absolute:Maximum Ratingsy nause permanent damage to the device. These are
stress ratings only. Functional operatiomof theickeat these or any other conditions beyond tiadieated in the
operational sections of the specificatien‘is nglied. Exposure to absolute maximum rating condgimay affect

device reliability.

Note 2: 8 JA is measured in.the natural convection aET25°C on a low effective single layer thermal doctivity
test board of JEDEC 51<3'thermal measurement stan@last condition: Device mounted on 2” x 2” FRubstrate
PCB, 20z copper, witfminimum recommended pad prager and thermal vias to bottom layer grounchgla

Note 3: The deviceris/not guaranteed to function outsislejterating conditions.

AN_SY7066 Rev. 0.2
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Typical Performance Characteristics

Efficiency vs. Load Current Steady State
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Startup from Enable Shutdown from Enable
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Applications Infor mation
Because of the high integration for SY7066, onjyun 1) Choose the inductance to provide the desired

capacitor Gy, output capacitor &, inductor L and ripple current. It is suggested to choose the @ppl
feedback resistors (Rand R) need to be selected for current to be about 40% of the maximum output
the targeted applications specifications. current. The inductance is calculated as:
Feedback resistor dividers R1 and R2: L=( Vi )2 Mour = Vi)

V Ry x| x40%
Choose Rand R to program the proper output voltage. out  Tsw ™ foutmax

To minimize the power consumption under light lgads

it is desirable to choose large resistance valoeebdth where ky is the switching frequency anguk max IS

R; and R. A value of between 10k and 1M is the maximum load current.

recommended for both resistors. l§){ is 5.0V, The SY7066 regulator IC is quite tolerant of diéfet
R;=470k is chosen, using following equation, then R ripple current amplitude. Consequently, the firadice
can be calculated to be 148.4k: of inductance can be slightly, 6ff°the calculaticaiue

VOUT . . g . .
without significantly impacting the performance.
_ 12v Ry
2 —le' 1.2Vep 2) The saturation.current rating of the inductor must
our - be selected\to be greater than the peak inductor
R current under full load conditions.
GND 2
V Vi Vour = Vi)
Input capacitor Cin: |SAT,MIN >( \?UTJX lour, max + v " 2(:<UI; XIE
The ripple current through input capacitor is chdted N/ out Sw
as: 3)) The DCR of the inductor and the core loss at the
switching frequency must be low enough to
Vi, [(Vour = Vi) achieve the desired efficiency requirement. It is
Lo rus = 2 T——NN desirable to choose an inductor  with
Z\Eﬂ- Fsw Vour DCR<50mohm to achieve a good overall
efficiency.

The intput capacitor is selected to handle“the tinpu

ripple noise requirements. For the best performaitce Enable Operation

is recommended to use X5R or better‘grade ceramidulling the EN pin low (<0.4V) will shut down the

capacitor with 6.3V rating and(greater than 22uF device. During shutdown mode, the SY7066 shutdown

capacitance. current drops to lower than 1uA, driving the EN pin
high (> 1.2V) will turn on the IC again.

Output capacitor Court: Low Battery Detector Function-L BI/LBO

The output capacitoriisysSelected to handle theututp The low-battery detector function is used to manito
ripple noise requirements. Both steady state rippié  the battery voltage and to generate an error flagnw
transient requirements must be taken into condidera the battery voltage drops below a user-set threshol
when selecting this capacitor. Care should be tagen voltage.

minimize «he-/Yoop area formed by oG, and

OUTI/GND  pins. It's recommended to use a X5R or The function is active only when the device is éedb
better ‘grade ceramic capacitor with 10V rating andWhen the device is disabled, LBO stays at high
great_than 22uF capacitance to decouple the highmpedance. The detection threshold is 500mV at LBI.
frequency current. And also a tantalum capacitdhwi During normal operation, LBO stays at high impedanc
16V rating and great than 100uF capacitance iswhen the voltage applied at LBl is above the tho&kh

recommended for the stability consideration. It is active low when the voltage at LBl goes below
500mV.

Output inductor L:

There are several considerations in choosing this The battery voltage, at which the detection circuit

inductor. switches, can be programmed with a resistive divide
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connected to LBI pin. The resistive divider scalesin Layout Design:

the battery voltage to a voltage level of 500mVjckh  The layout design of SY7066 regulator is relatively

is then compared to LBI threshold voltage. The pBi simple. For the best efficiency and minimum noise

has a built-in hysteresis of 10mV. If the low-bagte problems, we should place the following components

detection circuit is not used, the LBI pin should b close to the IC: (g, Cour, L, Ry and R.

connected to GND (or to VBAT) and the LBO pin can

be left unconnected. Do not let the LBI pin float. 1) It is desirable to maximize the PCB copper area
connecting to PGND pin to achieve the best thermal

R; and R are designed to program the proper low and noise performance. If the board space allowed,

battery threshold voltage. The voltage acrossi®R  ground plane is highly recommended.

equal to the LBI voltage threshold that is genetate-

chip, which has a value of 500mV. The value of 2) Coyr must be close with Pins PVOUT and PGND.
resistor R, depending on the desired minimum battery The loop area formed by dgr a D must be
voltage VBAT, can be calculated as: minimized. C’D
VBAT 3) To minimize the outpu\%uple loop area, Lact
_ VBAT —500mvR R is recommended to be routed on bottom or middlerlay
3~ 500mV 4 LBI through via. 0
GND R4 4) SVOUT is t ower supply pin for the internal
control circuit 't connect to PVOUT pin diregtl
A 4.7uF ic cap is strongly recommended to

UT pin to SGND pin. Please use a jump

The output of the low battery monitor is a simppe- : nect SVOUT pin to output capacitor side.

drain output that goes active low if the dedicated

battery voltage drops below the programmed threshol X
voltage on LBI. The output requires a pull up resis Be
with a recommended value of 1@0KThe maximum (b’
voltage which is used to pull up the LBO outputsy%\

should not exceed the output voltage of the@

PCB copper area associated with LX pin must
inimized to avoid the potential noise problem.

6) The components;Rnd R, and the trace connecting
to the FB pin must not be adjacent to the LX netten
PCB layout to avoid the noise problem.

converter. If not used, the LBO pin can b
or tied to GND. .

PCB Layout Suggestion(s\\

QO
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QFN2x2-10L FC Package Outline
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Notes: All dimension in MM and exclude mold flash & metal burr
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