Applications Note:SY 7104

S/LERGY High Efficiency 6V, 4A, IMHz Step Up Regulator
General Description Features

SY7104 is a high efficiency, current-mode control « Wide input range: 2-6V

Boost DC to DC regulator with an integrated 9m « 1MHz switching frequency
RDS(ON) N-channel MOSFET. The fixed 1MHz . Minimum on time: 100ns typical
switching frequency and internal compensation reduc «  Minimum off time: 100ns typical
external component count and save the PCB spaee. Th,
build-in internal soft start circuitry minimizes eh
inrush current at start-up.

Max output voltage: 6V
Internal 4A switch
* [nternal soft start

Orderi ng | nformation « Over temperature protection
+ Over current protection
sy7104(O00O)O *  Low Rpsony 90mMQ typical

* RoHS Compliant and Halogen Free

L
Temperature Code « Compact packégé; DFX 3-10

Package Code
Optional Spec Code Appl ications
Temperature Range40°C to 85°C

Ordering Number Package type Note \" L
SY7104DBC DEN3 X 3-10 aA » 1-cell Li-ion Battery powered applications
«_ Porttable devices

Typical Applications
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Figure 1. Schematic Diagram Figure 2. Efficiency vsLoad Current
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Pinout ( top view)
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Top Mark:ELxyz (Device code: EL x=year code, y=week code, z= |ot number codg)

Pin Name Pin Number Pin Description
NC 1,3,6,8,10 | No connection.
GND 11 Ground pin.
LX 4,5 Phase node. Connect an inductor acrossd@i@ipinput and this pin.
FB 2 Feedback pin. Connect a resistor R1 bétwegn &d FB, and a
resistor R2 across FB and GND to program the ouwiplaage:
Vour=0.6VX (R1/R2+1)
EN 9 Enable control. Pull high to tuta,on. Do redve it floating.
VDD 7 IC power supply input

Absolute Maximum Ratings (Note 1)

FB pin -0.3V to 4V
All other pins -0.3Vto 7V
Power Dissipation, @ Ta= 25°C DFN8 X 3-10, 2.6W
Package Thermal Resistance (Note 2)

09 38°C/W

0ac 8°C/W
Junction Temperature Range -40 to 150°C
Lead Temperature (Soldering, 105ecY) 260°C
Storage Temperature Range -65°C to 150°C
Dynamic LX voltage in 50ns duration VIN+3V
Recommended Oper ating Conditions (Note 3)
FB pin -0.3Vto 3.6V
VDD pin 2V to 6V
All other pins 0V to 6V

Junction T€mperature Range

-40°C to 125°C
-40°C to 85°C

Ambient‘Temperature Range
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Block Diagram
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Electrical Characteri

stics

(Vin= 3V, Vour=5V, loyr=1A, Ta = 25°C unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max Unit
Input Voltage Range N 2 6 \%
Quiescent Current Ql Vee=0.66V 100 HA
Shutdown Current shon EN=0 10 HA
Low Side Main FET By RDS(ON) 90 119]
Main FET Current Limit dim 4 A
Switching Frequency Jw 1 MHz
Feedback Reference Voltage REY 0.588 0.6 0.612 V
VDD UVLO Rising Threshold Yi_uvio 1.9 \
UVLO Hysteresis Yvio_Hys (O \Y
Thermal Shutdown TemperatureTsp 150 °C
EN Rising Threshold Mun 1.5 \
EN Falling Threshold WL 0.4 Vv
EN Pin Input Current el 0 100 nA

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

stress ratings only. Functional operation of thaakeat these or any ether conditions beyond thudieated in the
operational sections of the specification is nqtlied. Exposure to ahsolute maximum rating condgitor

extended periods may affect device reliability.

Note 2: 0 JA is measured in the natural convection at TA'¥26n a low effective single layer thermal
conductivity test board of JEDEC 51-3 thermal measiert standard. Test condition: Device mounted’on2”
FR-4 substrate PCB, 20z copper, with minimum recemshed pad on top layer and thermal vias to bottymerl

ground plane.

Note 3: The device is not guaranteed to,functien outsislefterating conditions
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Typical Performance Characteristics
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Output Ripple Output Ripple
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Applications I nfor mation

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

Because of the high integration in SY7104, the
application circuit based on this regulator IC asher
simple. Only input capacitor,§ output capacitor &, )
inductor L and feedback resistors, (&d R) need to L :( Vin j (Vour=Vi H)
be selected for the targeted applications. Vour ) FswXlout maxx40%

Feedback resistor divider R1and R2 . o .
Choose Rand R to program the proper output voltage. Where fw is the switching frequency anldurswax is

To minimize the power consumption under light load, the maximum load current.

it is desirable to choose large resistance valoebdth

R, and R. A value between 10k and 1M is SY7104 regulator IC is less sensitive to the ripple

recommended for both resistors. §=R00k is chosen, current variations. Consequgntly, ‘the final choafe
then R can be calculated to be: inductance can be slightly off-the calculation ealu
without significantly impacting the performance.

0.6R, . . .
= ———(Q) 2) The saturation current rating of an inductor must
Vour—0.6 be selectedto guarantee an adequate margin to the
Vour peak inducter eurrent under full load conditions.
" Vv Vin Y (Vour-V
FB IsaTamin >( OUzjlouTMAX +( N J (Vour -V
R, Vin Vour) 2XFswxL
GND|
3).. The DCR of the inductor and the core loss at the
switching frequency must be low enough to
I nput capacitor Cin achieve the desired efficiency requirement. It is
The ripple current through input capacitor is chdted desirable to choose an inductor with DCR<1@m
as: to achieve a good overall efficiency.
| _ Vn[Mout =V N (A)
CIN_RMS = Enable Operation
2/31L FswWour Pulling the EN pin low (<0.4V) will shut down the

o _ . device. During the shut down mode, the SY7104 shut

typical X5R or better grade Ceramic capacitor eall gN pin high (>1.5V) will turn on the IC again.
close to the VDD and GNDB+pins. Care should be taken

to minimize the loopy{ area formed bywC and
VDD/GND pins. In_this gase a 22uF low ESR ceramic Rectifier Diode Selection

capacitor is reconimended. Schottky diode is a good choice for high efficiency
) operation because of its low forward voltage drod a
Output capacifor-Cout fast reverse recovery. The maximum current ratig o

The output{ capacitor is selected to handle theuwdutp the diode must be higher than maximum input current

ripple, noise, requirements. Both steady state ripplé  And the average current rating of the diode must be
transiént'requirements must be taken into accobenw  hjgher than the output current.

selecting this capacitor. For the best performaitds,
recommended to use X5R or better grade ceramic
capacitor with 10V rating and more than two 22uF
capacitors.

Boost inductor L
There are several considerations in choosing this
inductor.
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L ayout Design 3) The PCB copper area associated with LX pin must

The layout design of SY7104 regulator is highly be minimized to improve the noise immunity.

simplified. To achieve a higher efficiency and bett

noise immunity, following components should be 4) The components ;Rand R, and the trace

placed close to the IC;¢ L, R, and R. connecting to the FB pin must NOT be adjacent & th
LX node on the PCB layout to minimize the noise

1) It is desirable to maximize the PCB copper areacoupling to FB pin.

connecting to GND pin to achieve a better thermal

performance and noise immunity. If the board space5) If the system chip interfacing with the EN-piasha

allowed, a designated ground plane layer is highlyhigh impedance state at shutdown mode ‘and’'the VDD

recommended. pin is connected directly to a power seurce sucla as
Li-lon battery, it is desirable to add’apull’ dowkiQ

2) Gy must be close to VDD and GND pins. The loop resistor across the EN and GND_pins to prevent the

area formed by &1, LX and GND pins must be noise from falsely turning on the,regulator at slown

minimized. mode.
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[DFN3x3-10 Package outline
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Notes: All dimensionsarein 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

OO @ O O O

11.7/12.3

Feeding direction —>

2. Carrier Tape & Red specification for packages

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

3. Others: NA
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