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High-Efficiency Boost/SEPIC/Flyback DC/DC Controller

General Description

The VP3681 is a versatile controller designed for
use in Boost, SEPIC and Flyback power converter
and topologies that needs an external low-side N-
MOSFET acting as primary switch. Besides cycle-
by-cycle current limiting, current mode control
scheme also makes it wide bandwidth and good
transient response. The current limit can be pro-

grammed simply with an external resistor.

The switching frequency can be set in any value
between 100kHz and 1MHz with a resistor or any
external clock source. The VP3681 can be operat-
ed at high switching frequency to save the solu-
tion board size. While entering shutdown mode,
the VP3681 only sinks 10pA and it allows power
supply sequencing. It has built-in protection cir-
cuits such as thermal shutdown, under-voltage
lockout, short circuit protection, and overvoltage
protection. Internal soft-start circuitry reduces the

inrush current at start-up.

VP3681
MSOP10 green package.

is available in small

Typical Application

DFN10 3x3 and

Features

Wide Input Voltage from 2.97V to 60V
Reference Voltage with =3.0% Accuracy
Adjustable 100kHz~1MHz Clock Frequency
10pA Shutdown Current

1A Peak Current Limit Using Internal Driver
Current Mode Operation

Internal 4/2Q MOSFET Switch

External RC Compensation

Internal Soft-Start

High Efficiency at Light Loads
Cycle-By-Cycle Current Limit

Over Temperature Protection

Adjustable Input UVLO Threshold Voltage
DFN10 3x3 and MSOP10 Green Package with
RoHS Compliant

Applications

Portable Speakers
Offline Power Supply
Battery Powered Device
Automotive
Photovoltaic Inverters
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VP3681

"

Functional Block Diagram

FAD) | | IN
UvLO Soft Start Comf}lgr?seation Bias VREG
RAMP I
CLK Control
Oscillator Logic
1MHz | Cate
Driver —| :l GATE
1.275V
Reference g 1PVSS
PWM
FB rror omparator OV.P/O.CP
AnEp\iofier comparat Circuit
COMP %]‘—[] ISEN
AGND Thermal Current Sense 220mvV—
Protction Amplifier
Pin Assignments And Descriptions
TDFN10 MSOP-10
. Top Vie
Top View pView
FAD) = 18.._...1 0] AGND ISENE= 16 10 IN
PVSS b 2;' '9c- FB UVLO 1 2 9 1 VREG
' [
GATEL: 35 58 =1 COMP COMP T/ 3 8 1T GATE
VREGE4F 17t UVLO FB T 4 7 £ PVSS
INE= 576 | ISEN AGND = 5 6 == FADJ
TDFN10|{MSOP10| Pin 1/O/P Function Description
Frequency Adjust/Synchronization/Shutdown. A resistor connected from this pin to
. 6 FAD) ground simply sets the oscillator frequency. An external clock signal at this pin will
synchronize the controller to the clock. Pull on this pin for > 30 ps will turn the device
off and the device will then very few current about 5pA from the supply.
7 PVSS P Power Ground. Connect to exposed pad.
8 GATE (0} Gate Drive. Connect this terminal to the gate pin of the external MOSFET.
4 9 VREG o Drive Supply Voltage. A bypass capacitor must be connected from this pin to ground.
Do not bias this pin with external power source.
5 10 IN P Power Supply Input.
6 1 ISEN | Current Sense. Use an external resistor in series with ground to measure the voltage
drop.
2 5 UVLO | Under Voltage Lockout. Use a proper ratio resistor divider network to determine the
voltage input to allow switching and the hysteresis to disable switching.
8 3 COMP | Compensation. Use an RC/C network to do proper loop compensation.
Output Feedback. Connect the external resistor divider network from output to this pin
9 4 FB to sense output voltage. The FB pin voltage is regulated to internal 1.275V reference
voltage.
10 5 AGND P Analog Ground. Connect to exposed pad.

VP3681 Rev A.01 2 http:/ /www.viva-elec.com.tw



VP3681

Absolutely Maximum Ratings

Over operating free-air temperature range, unless otherwise

specified (* 1)

Symbol Parameter Limit Unit
Vin Supply voltage range -0.3 to 65 Y
Viv (COMP/UVLO/FB/FAD)/ Low voltage range -0.3to6 \
GATE)
Vcc(VREG) Regulator output pin range -0.3to5 Vv
Visen Current sense pin range -0.41t00.6 \Y,
Timax Junction temperature range MAX. 150 oC
Tste Storage temperature range -65to 150 oC
Electrostatic discharge Human body model 2 kv
Electrostatic discharge Machine model 200 \Y

(*1): Stress beyond those listed at “absolute maximum rating” table may cause permanent damage to the device.

functional operation are strongly recommend follow up “recommended operation conditions” table.

Recommended Operating Conditions

These are stress rating ONLY. For

Specification )
Symbol Parameter - Unit
Min Max
Vin Supply voltage 2.97 60 \Y
fosc Switching voltage range 0.1 1 MHz
T, Operating Junction range -40 125 oC
Thermal Information
. VP3481MSG10 | LM3481DNGI10 .
Thermal Metric Parameter Unit
MSOP TDFN
0)ctop) Thermal resistance (Junction to Case (op)) 46 54 oC/W
0)a Thermal resistance (Junction to Air) 147 49 oC/W
O Thermal resistance (Junction to Board) 81 21 oC/W
YT Junction-to-top characterization parameter 3 2 oC/W
Y Junction-to-board characterization parameter 77 21 oC/W
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VP3681 Q.

Electrical Characteristics

Vin=12V, Rrapy=40kQ, T)=25°C, unless otherwise specified (* 1)

- Specification )
Symbol Parameter Test Condition - Unit
Min Typ Max
Vig Feedback voltage Vcomr=1.4V, 3V<Vin<60V 1.275 Vv
Standby current in shutdown V=12V 14
Istay q Vrap=3V MA
mode Vin=5V 10
Vuvio Under voltage lockout Vuvio Ramp down 1.345 1.517 V
luvio UVLO source current Ven = 3V 4.5 MA
Vuviosp UVLO Shutdown voltage 0.55 | 0.7 | 0.82 \
Vcomp COMP pin voltage Vig=1.275V 1 \
High—side switch Rpson ¢V Vin=5V, lcate=0.2A 4
Roscon) Q
Low-side switch Rpson) ¢V Vin=5V, lcate=0.2A 2
AvoL Error amplifier voltage gain Veomp=1.4V, leao=100pA 60 V/V
Error amplifier trans-
Jm Vcowr=1.4V 430 18]
conductance
Vin<5.8V Vin
Veare | Maximum GATE driving swing Vv
Vin=>5.8V 5.2
fosc Oscillation frequency Reapy=40kQ 0.4 [0.475]0.555| MHz
Dwax Maximum duty cycle Rrapy=40kQ 85 %
AViine Voltage line regulation 3V<Vin<60V 0.02 %/V
AVioap Voltage load regulation leno Source/Sink +0.5 %A
Tminon Minimum on-time 571 nS
IsuppLy Supply Current Rrapy=40kQ 3.3 mA
Current sense threshold volt-
Vsense 120 170 200 mV
age
Overload current limit sense
Vsc 160 | 200 | 350 mV
voltage
Vst Internal compensation ramp 90 mV
Vow | Output overvoltage protection Vcomr=1.4V 26 85 135 mV
Output overvoltage protection
Vovpys) ) Vcowr=1.4V 28 70 106 mV
hysteresis

VP3681 Rev A.01 4 http://www.viva-elec.com.tw



VP3681 (X

Electrical Characteristics (cont.)

Vin=12V, Rrapy=40kQ, T)=25°C, unless otherwise specified (* 1)

» Specification .
Symbol Parameter Test Condition - Unit
Min Typ Max
o Source,Vcomr = 1.4V, Vg = OV 450 525 700
Error amplifier output current
leso (Source/Sink) HA
Sink, Vcomr = 1.4V, Vg = 1.4V 80 110 | 140
Upper Limit Vie=0V, COMP pin 5 &
- floating )
Veao Error amplifier output voltage Vv
Lower Limit Vie=1.4V 0.78
Output = High Level ; 126
v Shutdown signal threshold on Chip Disable ’ v
> FAD) pin¢2
Output = Low Level ; Chip Enable 0.63
tss Soft start delay Vig = 1.2V, COMP pin floating 8.7 15 | 21.3 mS
tr GATE pin rising time Cgs = 3000pF, Veare = OV to 3V 18 ns
tr GATE pin falling time Cgs = 3000pF, Vcare = 3V to OV 12 nsS
Isp Shutdown pin current FADJ pin Vsp=0V 10 MA
Tsp Thermal shutdown 175 °C
Tsomvs)y | Thermal shutdown hysteresis 10 °C

(*1): Stress beyond those listed at “absolute maximum rating” table may cause permanent damage to the device. These are stress rating ONLY. For
functional operation are strongly recommend follow up “recommended operation conditions” table.

(*2) The FADJ pin should be pulled to VIN through a resistor to turn the regulator off. The voltage on the FADJ pin must be above the maximum limit
for Output = High Level to keep the regulator off and must be below the limit for Output = Low Level to keep the regulator on.
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VP3681

Functional Descriptions

The VP3681 employs the current-mode, adjustable
frequency pulse-width modulation (PWM) architec-
ture. It operates at adjustable switching frequency
under medium to high load current conditions.

Overvoltage and UVLO Protection

The VP3681 uses FB pin to detect overvoltage oc-
currence. The overvoltage protection should be
triggered at the voltage rises to Vi+Vove. When OVP
occurs only the MOSFET will be turned off, the
output voltage will drop. VP3681 will switch when
the voltage on FB pin is less then (Vove+Ves—Voveys)).

The VP3681 provides UVLO pin to program enable
and disable thresholds. The voltage on UVLO pin
would be compared with internal reference 1.43V.
Figure 1 shows how the UVLO detection works.

IUVLO

Comparator |

R1
UVLO

+

143V

Figure 1. UVLO Pin Configuration

The R1/R2 network programs the enable threshold
voltage Ven. When the VP3681 is enabled the lyvio
will source 4.5uA current flows the R; which causes
a hysteresis. Hence the disable threshold, Vsu, is
lower then the enable threshold V.

1.43V 1.43V —Vsu
R:= x| 1+
Turro Viv —1.43V
R :sz( Vv —1j
1.43V

Select appropriate value of Ven, Vsu and use above
two equations to determine the value of Ry and R..

K

Bias Voltage

VP3681 generates the internal bias voltage from IN
input voltage if it does not exceeds 6V. When Vy is
higher then 6V the VP3681 will use internal regu-
lation to bias the chip. To improve the stability of
the bias, an external capacitor of 0.47uF~4.7uF is
strongly recommended to add on VREG terminal.

In any case, do not add external voltage on VREG
pin or the chip would be damaged.

Frequency Adjust

RFA

M

FAD)

VP3681

Figure 2. Frequency Adjustment
As shown in figure 2, the switching frequency can
be adjusted from 100kHz to TMHz by an external
resistor in series with FAD) terminal and ground.
The following equation is used to calculate resistor
value.
a. When Fs < 300KHz the calculate as below,

3
23x10° 6.76

RFAD] =

b. When Fs > 300KHz the calculate as below,

23x103

RFAD] - - 876

Where fs is in kHz and Reap is in kQ.

Clock Synchronization

With internal RC oscillator, VP3681 is able to be
synchronized to an external clock by connecting to
the FADJ terminal with Rrap in series with ground as

VP3681 Rev A.01
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VP3681

Functional Descriptions (cont.)

shown in figure 3.

Rpa

FADJ T’\N\,ﬂ
Input Frequency

100kHz~1MHz

'VP3681

Figure 3. Clock Synchronization
Shutdown

The FADJ pin can be used as a shutdown pin. If the
high signal pulls up this pin, VP3681 will stop the
switching and then enter the shutdown state. In
this state, VP3681 consumes only 10uA typically.

ReA 10kQ
FADJ >1.3Vand <6.0V

——— ON | OFF

VP3681

Figure 4. Shutdown Operation

The use of shutdown control in frequency adjust-
ment mode is quite simple. Connects the FADJ pin
to ground will force the VP3681 runs at specified
frequency and pulls this pin high will shutdown the
IC. In both frequency and synchronization mode,
pulls FADJ pin high lasting then 30us will also force
the VP3681 enter the shutdown state. An example
is shown in figure 4. However, the voltage on the
FADJ pin should be always less than the absolute
maximum of 6 V to avoid any damage to the device.

Slope Compensation

VP3681 employs current mode control scheme. It
has many advantages such as cycle-by-cycle cur-
rent limit for the switch and easier to parallel power
stages because automatic current sharing. The
compensation ramp is already added in VP3681
and the slope of the default compensation ramp
could satisfy most applications.

K

Overvoltage Protection

The VP3681 has overvoltage protection for the
output. OVP occurrence is detected by sensing
feedback (FB) pin. When the voltage at FB pin is
over Ve+Vove, Overvoltage protection is triggered
and the drive pin and the GATE pin will be tied-low.

Once the voltage at FB pin is lower then Veg+(Vove-
Vovenvs)), the VP3681 will begin to switch again. Be
aware that the error amplifier is still in operation
during OVP event.

Short Circuit Protection

The ISEN pin is used to sense the over-current
occurrence. If the difference between ISEN pin and
ground is greater then 200mV, the current limit will
be activated. The comparator will decrease the
switching frequency by the factor of 8 and main-
tains this condition until the over-current (short)
event is removed.

Programming Output Voltage

Error Amplifier
! FB
() ramsv

V

Figure 5. FB Pin Resistor Network

While enabling the VP3681, the voltage divider
taped to FB pin programs the default output volt-
age with the equation:

Ro+ R

2

Vour =1.275V x

In real application, keep R, around 10~20kQ and
select Ry according to the required output voltage.
Place the voltage divider near the FB pin and keep
the connecting trance away from the noisy nodes
like GATE.

VP3681 Rev A.01
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Application Information

5V IN - b d

121k

—— > 12viza

6.8pH

220pFx2 = —

ISEN

J T —220uFx2
NMOS 168k0

20k0
91kQ 1
20m(} 1nF

Figure 6. VP3681 Typical Boost Application

Basic Boost Operation

Vin L D

VP3681 I

d

Figure 7. Simplified Boost Topology.

The most widely used topology of VP3681 is the
boost operation and its simplified topology is
shown in figure 7. The boost regulator operates in
two cycles. In first cycle, the N-CH MOSFET is
turned on and the energy is stored in the inductor
and the load current is only supplied by the out-
put capacitor due to the diode is reverse biased.
Equivalent circuit is shown in figure 8. In the other
cycle, the N-ch MOSFET is turned off and the en-
ergy stored in the inductor would be passed to the
output capacitor (and the load). See figure 9 for
equivalent circuit. Since the duty cycle is the on
time/off time ratio of MOSFET. The output voltage
can be obtained by:

_ Vi

1-D
Considering the voltage drop across the MOSFET
and the Schottky diode:

VOUT

Vi =V,
Vour +V =V, = IIV_DQ

Where Vp is the forward voltage drop of the
Schottky diode, and the Vq is channel voltage drop
of the N-CH MOSFET.

L
+ Vout
+
VIN T l Cout i ; RLoap

Figure 8. Boost operation when MOSFET is on
m >l + Vout

T ( ] %1

Figure 9. Boost operation when MOSFET is off

L D

To calculate a cost-effective boost system, several
parameters needed to be well considered: Input
voltage (Viv), output voltage (Vour), output current
(lout) and PWM switching frequency (frwm). Hence
the parameter of the components should be care-
fully chosen with proper calculation.

Power Inductor Selection

The inductor storages and releases energy in eve-
ry cycle of the PWM switching cycle. A core size
with higher rating should be selected. If the core
is not properly applied, core saturation or high

VP3681 Rev A.01
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VP3681

Application Information (cont.)

wire resistance will result bad efficiency. Please
refer VP3681 EVB User Guide for calculating guide-
lines.

The VP3681 PWM frequency can be set at high fre-
quency. To minimize the inductor size, it is simply
to increase the switching frequency. However, the
peak current of the inductor can be extremely
larger then the output current, especially under
light load conditions.

Diode Selection

The selection of the diode is based on two param-
eters: peak reverse voltage and average current.
The peak diode reverse voltage for a boost regula-
tor is simply equal to the output voltage plus rea-
sonable safety margin. The diode current contains
both the output load current and peak inductor
current. The diode must be able to handle more
then the inductor peak current. The peak current is
obtained by the following formula:

[D(Peak) = 1-D +Ai,
Where loyr is the output current and Ai. is the peak

inductor current.

The diode could be a dominator of power efficien-
cy. To improve the efficiency, it is recommended
to use a lower Vi Schottky diode with good heat
sinking package.

MOSFET Selection

The maximum drain to source voltage of the N-ch
MOSFET must be greater then the output voltage in
boost operation since the Vps is approximately
equal to the output voltage when the MOSFET is
off.

The on-state channel resistance rpsony of the N-ch

K

MOSFET is proportional to the conduction loss by
the following equation:

IOUT(max)
1-D MAX

where Dwuax is the maximum duty cycle.

P

2
LOSS _COND(MAX) Z[ J DMAX “Tps(ow)

And the switching loss may be the major portion
of the total increasing the
switching frequency. Since it is very difficult to

power loss while

estimate due to dynamic characteristics of the

MOSFET, it is better to choose the MOSFET which
parameter has lower Qgcp and Qgs in general cases.

Input Capacitor Selection

The input capacitor should be capable of handling
the average current. Although the input capacitor
is not critical in a boost application, lower capaci-
tance values could cause impedance interactions.
A good quality of low ESR capacitor should be
chosen in range of 100uF to 220uF.

In order to minimize the noise disturbance espe-
cially Vin is lower than 8V, it is good to use a 20Q
and a 0.1uF bypass capacitor close attached to IN
pin. The typical connection is shown in figure 10.

ViN 200

o—l—'\f\/\,—l— IN
c 0.1yF VP3681

o

Figure 10. Input Bypassing Circuit

Output Capacitor Selection

The output capacitor in the boost operation shall
provides all the output current while the MOSFET
is off and needs the ability to handle the large
output currents. The RMS current of the output
capacitor is:

VP3681 Rev A.01
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VP3681

Application Information (cont.)

D Ai,’
ICOUT(RMS)—\/(l_D)|:10UT2(1_D)z+ 3L :|

where AiL=(V|N*D)/(2*L*wam)

It is recommended to use low ESR and ESL capaci-
tors at output for improving efficiency and reduc-
ing ripple voltage. Surface mount tantalums, OS-

CON or multi-layer ceramic capacitors are usually
chosen for better performance.

VREG Capacitor Selection

As described in function description, the VREG pin
needs to be bypassed with a capacitor which has
good performance in high frequency. It supplies
the transient current required by the gate driver.
The range of 0.47uF to 4.7uF multi-layer ceramic
capacitor would be good for most cases. Please
note the capacitor shell be place close to the VREG
pin.
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Application Information (cont.)

Vin
—> * Vour
.
10kQ
. L1
Cin T Cs -
IN ISEN
uvLo A | C
VP3681 | ouT
51y  Ccomp GATE Ru
Ii COMP FB
‘ VREG % g FADJ
| 2z L Rz

Rcomp » Cvree

1

40kQ

Rsense p 1nF

1

Figure 11. VP3681 Typical SEPIC Application

Basic Operation

VP3681 can also be used in SEPIC application be-
cause of it controls low-side of NMOSFET. Figure
11 shows the VP3681 typical SEPIC application.
This configuration allows the input voltage higher
or lower then output voltage. For both stepping-
up and stepping-down configuration, two induc-
tors are needed. The two inductors can be individ-
ual inductor or two windings of a coupled trans-
former. For reducing input ripple it is better to use
the coupled windings of transformers for both in-
ductors.

The advantage of SEPIC structure over a boost
converter is input and output isolation. The input
and the output of pure boost converter is always
connected through an inductor unless external
switch is added. For SEPIC structure, a capacitor
isolates the input from the output and provides
protection against shorted or malfunctioning load.
Hence, the SEPIC is useful for replacing boost cir-
cuits when true shutdown is required. This means
that the output voltage falls to OV when the switch
is turned off. In pure boost converter, the output
can only fall to the input voltage minus a diode
drop and never turn off the output.

To properly pick up the components for the appli-
cation, the following parameters need to be ex-
amined: Input voltage range, output voltage, out-
put current range and the switching frequency.
These four main parameters will affect the operat-
ing characteristic of the application.

MOSFET Selection

Four parameters will dominate the selection of the
MOSFET: minimum threshold voltage Vriumin, the
On-resistance Rpson), the total gate charge Qg, the
reverse transfer capacitance Css and the maximum

drain to source voltage Vpsmax.

The peak switch voltage in SEPIC application is:

Vswpeaxy = Viv + Vour + Vpiope

Hence the VDS(MAX) of MOSFET shell be:

Vbsmaxy > Vsw (pEak)

The peak switch current is determined by:

Iswpearxy = Iticave) + lour + M
Where Al; and Al are the peak-to-peak ripple
currents of the inductors respectively.

The RMS current through the switch is given by:

D
2
Isw(rms) = \/|:[SW(PEAK)2 — Iswpeaky (Al + AlL2) + (AILI_'_AILZ):|

VP3681 Rev A.01
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Application Information (cont.)

Power Diode Selection

The diode must be selected to handle the peak
current and the peak reverse voltage. In SEPIC ap-
plication, the diode peak current is the same as
the switch peak current. The off-state voltage or
peak reverse voltage of the diode is Vin+Vour . Sim-
ilar to the boost converter, the average diode cur-
rent is equal to the output current. In order to im-
prove the efficiency, Schottky diodes are recom-
mended.

Inductor Selection

The inductors shall be chosen carefully to satisfy
constant current mode requires calculations of the
following parameters:

Inductor average current:

D x lour
1-D

Iicave) =

I1204ve) = Tour

Peak-to-peak ripple current:

Apyy = DX =Vo)
JfsxLa

Al = Dx¥w Vo) (V]N —Vo)
Jfsx Lo

Maintaining the condition I.> Al /2 to ensure con-
tinuous conduction mode yields the following
minimum values for Ly and L;:
I A-D)x(Vin—Vo)
fsx lourx2

Dx(Vin — Vo)
Ssxlour=2

L2>>
Peak current in the inductor, to ensure the induc-
tor does not saturate:
D x lour N Al
1-D 2
AlL>

Iy =

ILiopxy = lour +

K

ILiey must be lower than the maximum current
rating set by the current sense resistor.

The value of Ly can be increased above the mini-
mum recommended value to reduce input ripple
and output ripple. However, once Aly; is less than
20% of ILiave , the benefit to output ripple is mini-
mal.

By increasing the value of L, above the minimum
recommendation, Al> can be reduced, which in
turn will reduce the output ripple voltage:

+%j x ESR

AVour = four
1-D

where ESR is the equivalent series resistance of
the output capacitor.

If Ly and L; are wound on the same core, then

Li=L,=L. All the equations above will hold true if
the inductance is replaced by 2L.

Input Capacitor Selection

Like boost structure, SEPIC has an inductor at the
input. The inductor ensures that the input capac-
itor sees fairly low ripple currents and the capaci-
tor should be capable of handling the input RMS
current. In SEPIC application, lower values can
cause impedance interactions. Therefore a good
quality capacitor such as polymer tantalum, OS-
con or multilayer ceramic capacitors is recom-
mended in the range from 100 pF to 220 pF.

To improve the performance especially when Vi is
under 8V, the input RC low pass filter could be
added. Refer the input capacitor selection in boost
controller application for details.

Output Capacitor Selection

The output capacitors directly affect the output

VP3681 Rev A.01
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VP3681

Application Information (cont.)

ripple. Use capacitors with low ESR and ESL at the
output for higher efficiency and lower ripple volt-
age. Surface mount tantalums, surface mount pol-
ymer electrolytic and polymer tantalum, OS-Con,
or multi-layer ceramic capacitors are recommend-
ed at the output for low ripple.

Sense Resistor Selection

The peak current through the MOSFET, lsweeax) , can
be adjusted using the current sense resistor, Rse ,
to limit at certain output current. Rsen can be se-
lected using the following equation:

 Vsense — D x (Vsz + AVst)

Isw(PEAK)

SEPIC Capacitor Selection

Rsen

The SEPIC capacitor Cs depends on the SEPIC RMS
current listed below:

2
ISEPI(,‘(RMS) = \/ISW(RMS) +(1L](PEAK) _ILI(PEAK)A]L] +A1Ll )(I_D)

The voltage rating of the SEPIC capacitor must be
greater then the maximum input voltage, and the
AC(RMS) current flows through the capacitor is rel-
ative to the output power. The best choice are tan-
talum capacitors because of the high RMS current
ratings relative to size. Large value of ceramic ca-
pacitors could be used, lower value capacitor will
cause larger changes in voltage across the capaci-
tor due to the higher current and results in low
conversion efficiency. There exists an energy bal-
ance between SEPIC capacitor Cs and L;. Consider
the energy balance and the ripple voltage across
the SEPIC capacitor, the minimum value for Cs can
be given by:

2

L I our

Cs 21,
V/N _VOUT

s =

Input Capacitor Selection

K

Like the boost application, the input inductor L1
causes the input current waveform is continuous
and triangle. The inductor also ensures that the
input capacitor seems fairly low ripple current
changes. But the input capacitor shall be large
enough to handle the RMS current. A good quality
capacitor in range of 100uF to 220uF should be
selected to prevent impedance interactions or
switching noise. Just like boost operation, an RC
bypass circuit shown in figure 9 is good to be
place close to IN pin to improve performance es-
pecially when Viy below 8V.

Output Capacitor Selection

The selection of output capacitor is also like the
boost operation. The output capacitor shall have
the ability to handle large ripple currents. The
RMS current through the output capacitor is:

(AL, +Al,)°

2 2
Ici()L’T(RMS) = \/|:15W(PEAK) - ISW(PEAK) (Al +ALL)+ (1-D)—1oyr

It is recommended to use low ESR and ESL capaci-
tors at output for improving efficiency and reduc-
ing ripple voltage. Surface mount tantalums, OS-
CON or multi-layer ceramic capacitors are usually
chosen for better performance.

VP3681 Rev A.01
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VP3681

Typical Characteristic
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0 2 4 6 & 101214 16 18 20 22 24 26 28 30 32 34 36 3B 4D 42 44 46 48 50 52 54 56 58 60
VIN (V)
VIN (v)
Vout=12V Vout=20V
100 100
A N o — [
4-————‘—\\\ | = | —1 I — —
Ed I— = 9
Iy —
80 80
o 7
g 50 g 60
> >
Z Z
2w i
o 9
i i
Wy )
30 30
€ 20
© — e ©
—svien
soviosav
0 P N !
0 01 02 [ 06 08 1 12 14 1€ 13 2 22 2426 28 3 32 34 36 38 4 [ 0l 2 04 0€ 0.3 1 12 4 6 8 2 22 24 26 2 3 32 34 36
LOAD CURRENT (A) LOAD CURRENT (3]

VP3681 Rev A.01 14 http://www.viva-elec.com.tw



VP3681 )

Typical Characteristic (cont.)
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VP3681

Package Information

S

MSOP10
—-c-'—
DIMENSION 1N MW | DIMENSION IN INCH
H H H H J SYWBOL MIN. | MOM. | WA | MIN. | NOM. | MAX.
_ | & | 081 1.02 [ 1.10 | 0.032 | 0.040 | 0.043
A | 005 0.15 | 0.002 0.006
A2 | 0.75 | 0.86 | 0.95 | 0.030 | 0.034 | 0.037
b 047 | 0.20 | 0.27 | 0.007 | 0.008 | 0.011
E w C | 013045 0.23 | 0.005 | 0.006 | 0.009
0 280 | 3.00 [ 310 | 0114|0018 0122
@ E 47514490 | 505 | 0,187 | 0.193 | 0.199
I ) LA Er [290]3.00] 310 0114 0.118]0.122
il / \ 8 0.50 BASIC 0.020 BASIC
1mi ﬁ L [ 0.40 [ 055 [ 0.70 | 0.016 | 0.022 [ 0.028
roh S ) ol x| ]| o ¥ [
L Le AN JEDEC
: WOTES : DIMENSION ™ D ™ DOES NOT MCLUDE MOLD FLASH ,
_ TE BAR BURRS AND GATE BURRS
- . MOLD FLASH , TIE BAR BURRS AND GATE BURRS SHALL NOT
< EXCEED 0.005 INCH (0.12 MM) PER END DIMENSION " E1 "
@%Ifﬂ E_M_ DOES MOT INCLUDE INTERLEAD FLASH.
< ) INTERLEAD FLASH SHALL NOT EXCEED 0.010 INCH (D.25 MM)
DETAIL A g L Q PER SIDE .
TDFN10
’ N6 T‘E"l K10
J[UTUUU T4
| 1
) fod o4 reoooo
- — ‘
ﬂ ) ﬂ ﬂ ﬂ SIDE VIEW
TOP VIEW BOTTOM VIEW
Svmbol Dimensions In Millimeters Dimensions In Inches
wn Min. Max. Min. Max.
A 0.700/0.800 0.800/0.900 0.028/0.031 0.031/0.035
Al 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 2.924 3.076 0.115 0.121
E 2.924 3.076 0.115 0.121
D1 2.300 2.500 0.091 0.098
E1 1.550 1.750 0.061 0.069
k 0.200MIM. 0.008MIN.
b 0.200 | 0.300 0.008 |  0.012
e 0.500TYP. 0.020TYP.
L 0.324 | 0.476 0.013 | 0.019
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VP3681 o

Ordering Information

VP3681 [0 O [

10: Pin Count
G: Green
DN: DFN-10 3x3
MS: MSOP-10
Part No. Q ty/Reel
VP3681DNG10 2,500
VP3681MSG10 2,500

Contact Information

Viva Electronics Incorporated

10F-1, No. 32, Gaotie 2nd Rd., Zhubei City, Hsinchu County, Taiwan, R.O.C.
Tel: 886-3-6579508

Fax: 886-3-6579509

WWW: http://www.viva-elec.com.tw

Sales: sales@viva-elec.com.tw

FAE Support: fae@viva-elec.com.tw

. ______________________________________________________________________________________________________________________________________________________________________________|
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