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Application Note: AN_SY8120B

High Efficiency Fast Response, 2A, 18V Input
Synchronous Step Down Regulator

S/IERGY Preliminary Specification
General Description Features

SY8120B develops high efficiency synchronous step- ¢ Low Rosion for internal switches

down DC-DC converter capable of delivering 2A load (top/bottom):145/1362m

current . SY8120B operates over a wide input voltage ¢ 4.5-18V input voltage range

range from 4.5V to 18V and integrates main switch and* 2A oad current capabiity

synchronous switch with very low Rosow to minimze ¢ nstant PWM architecture to achieve fast transient
the conduction loss. responses Internal softstart imits the inrush current

* 2% 0.6V reference
SY8120B adopts the instant PWM architecture to . Rocl'-IS Compliant and Halogen Free

achieve fast transient responses for high step down . ~
applications and high efficiency at light loads. In Compact package: SOT23-6
addition, it operates under heavy load conditions to
minimize the size of inductor and capacitor.

. _ Applications
Ordering Information PP
SY8120 od IE * Set Top Box
L Temperature Code * Portable TV
Package Code * Access Point Router
Optional Spec Code * DSL Modem
Temperature Range: -40°C to 85°C * LKebTv

Qrdering Nu e Npbte
SY8120BABC | SOT23-6 | - |

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)
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Electrical Characteristics
(Vin= 12V, Vour = 1.2V, L = 2.2uH, Cour = 10uF, Ta = 25°C, Iour = 1A unless otherwise specified)

| Parameter Symbol Test Conditions Min Tvp Max uUnit
Input Voltage Range Vin 4.5 18 V
Quiescent Current L Tour=0, Vre=Vrerx105% 400 pA
Shutdown Current Lieon EN=0 5 10 pA
Feedback Reference v 0.588 | 0.6 0.612 |V
REF

Valtage

FB Input Current Ia Vea=Viu -50 50 nA
Top FET RON Rosioms 0.145 Q
Bottom FET RON Rosiom 0.135 Q
Bottom FET Valley

Current Limit Low 2A

EN Rising Threshold Ve 15V

EN Faling Threshold Ven 04V
Input UVLO Threshold Vivio 45V

On Time Ton Vin = 12V Vour=1.2V, lour = 1A 200 n.
[ Min ON Time 50 ns

Min Off Time 100 n

Thermal Shutdown To 150 °d

ure
Thermal Shutdown T 15°C
Hysteresis s

Note 1: Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device.

These are for stress ratings. Functional operation of the device at these or any other conditions beyond those
indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating
conditions for extended periods may remain possibility to affect device reliability .

Note 2: JA is measured in the natural convection at TA = 25°C on a low effective single layer thermal
randiurctivitv tact hnard af IFNFC §1-2 tharmal meaciirement ctandard Pin 2 nf QNT-22-A narkanec ic tha raca
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Typical Performance Characteristics
Efficiency vs. Load Current Efficiency vs. Load Current
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Startup
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Operation

SY8120B is a synchronous buck regulator IC that integrates

minimize the loop area formed by Cw, and IN/GND
pins. In this case, a 4.7uF low ESR ceramic capacitor is
recommended.

the PWM control, top and bottom switches on the same die to

minimize the switching transition loss and conduction loss.

With uttra low Rds(on) power switches and proprietary PWM The output capacltor is selected to handle the output

control, this regulator IC can achieve the highest efficiency

ripple noise requirements. Both steady state ripple and

and the highest switch frequency smultaneously to minimize transient requirements must be taken into consideration

the external inductor and capacitor size, and thus achieving

the minimum solution footprint.

SY8120B provides protection functions such as cycle
by cycle current limiting and thermal shutdown

when selecting this capacitor. For the best performance,
it is recommended to use X5R or better grade ceramic
capacitor greater than 22uF capacitance.

12.10.2015 13:40



[PDF] SY8120B

Crp.5u3z 7

http://www.datasheetspdf.com/mobile/920914/SY 8120B.pdf

> x
Q Q
Vour > +
Vv R
R=——R 0.6Vrs '
VOUT V
GND Ro

CB
100nF

FZHlEF www.Szyucan.com

C? AN SY8120B

SJIERGY

1) It is desirable to maximize the PCB copper area
i i connecting to GND pin to achieve the best thermal and

The SY8120B regulator IC |nteg rates the compensationnoise performance. If the board space allowed, a
components to achieve good stabilty and fast transientground plane is highly desirable.
responses. In some applications, adding a 22pF ceramic
cap in parallel with R1 may further speed up the load 2) Ciwmust be close to Pins IN and GND. The loop
transient responses and is thus recommended for area formed by Cwand GND must be minimized.
applications with large load transient step requirements.

3) The PCB copper area associated with LX pin must

Lt Vaur be minimized to avoid the potential noise problem.

4) The components R:and R;, and the trace connecting

I s
{opt) SR Cour to the FB pin must NOT be adjacent to the LX net on
44' g the PCB layout to avoid the noise problem.
4
=R
6’7 : 5) If the system chip interfacing with the EN pin has a
high impedance state at shutdown mode and the IN pin
Layout Design: is connected directly to a power source such as a Li-Ion

battery, it is desirable to add a pulldown 1Mohm
The layout design of SYB120B regulator is relatively  resistor between the EN and GND pins to prevent the
simple. For the best efficiency and minimum noise  nojse from falsely turning on the regulator at shutdown
promblem, we should place the following components mode.
close to the IC: CIN, L, R1 and R2.
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SOT23-6L Package Outline & PCB layout
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