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Description

SE2490 is a wide input voltage, high efficiency
Active CC step-down DC/DC converter that operates
in either CV (Constant Output Voltage) mode or CC
(Constant Output Current) mode.

SE2490 consists of step-down switching
regulator with PWM control. The device includes a
reference voltage source, oscillation circuit, error
amplifier and etc.

SE2490 provides high

efficiency, and excellent transient characteristics. The

low-ripple power,
PWM control circuit is able to the duty ratio linearly
forms 0 up to 90%. An over current protection function
is built outside that it can set by a resistance. An
external compensation is easily to system stable; the
low ESR output capacitor can be used.

With the addition of an internal N-channel Power
MOS, a coil, capacitors, and a diode connected
externally, these ICs can function as step-down
switching regulators. They serve as ideal power
supply units for portable devices when coupled with
the PSOP-8 packages, providing such outstanding
features as low current consumption. Since this
converter can accommodate an input voltage up to

36V.
Typical Application

Features

Input Voltage : 8V to 36V

Vout Accuracy (Veg=1V) £2%

CC/CV mode(Constant Current and Constant
Voltage)

Up to 2.8A output current
+3%/+5%/15%Current limit Accuracy

Duty ratio : 0% to 90% PWM control
Oscillation frequency : 250KHz

Thermal Shutdown function.

Short Circuit Protect (SCP).

Built-in internal LX N-channel MOS.

Current mode non-synchronous PWM converter
External current limit setting.

Over Voltage Protection5.8V.

Built in adjustable line-compensation.

PSOP-8 Pb-Free package

Application

B Car charger

B Portable charger Device.
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Pin Configuration

BS [ @ | [EJeND
LX [ L | 7] VIN
seNsE1[ 2| PAPOSED PADY Mcomp
SENSE2 [ N [
PSOP-8
Pin Description
Pin Pin Function Description Pin Pin Function Description
Bootstrap Pin. This provides power to
the internal high-side MOSFET gate
BS ) ) FB Output voltage feedback control
driver. Connect a 0.1uF capacitor from
BS pin to LX pin.
Lx Power Switching Output to comp | Eror Amplifier Output. This pin is used
External Inductor. to compensate the converter.
Power Supply Input. Bypass this pin with
SENSE1 | Current Sense inputl VIN |a 0.1uF ceramic capacitor to GND,
placed as close to the IC as possible.
SENSE2 | Current Sense input2 GND | GND pin.
Ordering Information
Part Number Marking Information Package Remarks
YYWW means
SE2490 _
SE2490-LF PSOP-8 Production batch
YYWW-LF
XX=LF: Lead Free.
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Functional Block Diagram
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Absolute Maximum Rating
Parameter Value Units
Input Supply Voltage 40 \Y
LX Voltage -1to Vint+1 \Y/
BS Voltage V x-0.3 to V x+7 Vv
Vg, Vsenser Vsense2 Veomp -0.3t06 \%
Thermal Resistance from Junction to case 15 T
Thermal Resistance from Junction to ambient 40 T
Operating Rating
Parameter Value Units
Junction Temperature -40°C~150 T
Storage Temperature -55°C~150 C
Lead Temperature (Soldering, 10 sec) 300+5 C
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Electrical Characteristics

Viy =12V, T; = 25°C; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max | Unit
Vin Input Voltage 8 - 36 \Y,
OVP detect voltage Internal define - 5.8 - V
OVP Hysteresis - 0.3 V
leco Quiescent Current Veg= 1.5V, force driver off - 2 - mA
Standby Supply Current V0 =5V, No Load - 10 15 mA
leg Line compensation Current Vsense1-Vsense2=100mV 3.5 5 6.5 uA
Ves Feedback Voltage 0.98 1 1.02 V
Roson High'Sid(_e Switeh On V=12V, lour= 1A ; 150 | 200 | mQ
Resistance
Roson Low-Sid(? Switch On V=12V ] . ) q
Resistance
Fosc Switching Frequency lout=200MA 200 250 300 KHz
Maximum Duty Cycle 87 90 - %
Minimum On-Time - 150 - ns
Secondary Cycle-by-Cycle Minimum Duty Cycle, ) 35 ) A
Current Limit no CC
Reference Voltage of the
Vscp Short Circuit Fold back - 0.4 0.45 V
Comparator
VsensE Sense Voltage(Binl) Vsensel-VseENSE? 97 100 103 mV
VsensE Sense Voltage(Bin2) Vsense1-VseEnsE? 95 100 105 mV
Vsense Sense Voltage(Bin3) Vsensel-VseEnsE? 85 100 115 mV
Tsp Thermal shutdown Temp - 140 - °C
Tl Thermal Shut-down ] 30 ) oc
Hysteresis
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Applications

CV/CC Loop Regulation

As seen in Functional Block Diagram, the
SE2490 is a peak current mode pulse width
modulation (PWM) converter with CC and CV
control. The converter operates as follows:

A switching cycle starts when the rising edge
of the Oscillator clock output causes the High-Side
Power Switch to turn on. With the LX side of the
inductor now connected to Sensel, the inductor
current ramps up to store energy in the magnetic
field. The inductor current level is measured by the
and added to the
Oscillator ramp signal. If the resulting summation is
higher than the COMP voltage, the output of the

Current Sense Amplifier

PWM Comparator goes high. When this happens
or when Oscillator clock output goes low, the
High-Side Power Switch turns off.

At this point, the LX side of the inductor
swings to a diode voltage below ground, causing
the inductor current to decrease and magnetic
energy to be transferred to output. This state
The
High-Side Power Switch is driven by logic using

continues until the cycle starts again.
BS as the positive rail. This pin is charged to V x +
5V when the Low-Side Power Switch turns on. The
COMP voltage is the integration of the error
between FB input and the internal 1V reference. If
FB is lower than the reference voltage, COMP
tends to go higher to increase current to the output.
Output current will increase until it reaches the CC
limit set by the R1 resistor. At this point, the device
will transition from regulating output voltage to
regulating output current, and the output voltage

will drop within creasing load.

Current Limit Protection

The Current limit is set by outside resistance
(Rsense), When the SENSE1-SENSE2 voltage
larger than 100mV,the current limit is happened that
driver can be turned off. The current limit set
according to the following equation:
100mV
CurrentLlimit (A)=——

SENSE

Output Over-Voltage protection

The SE2490 provides output over-voltage
protection function. When output over-voltage
happens (Vsens2-5.8V), the SE2490 shuts
down. When output over-voltage is released
(VseNns2<5.7V), the SE2490 recovers to normal
state automatically.

Output Short-Circuit protection

The SE2490 provides output short-circuit
When Vour
(VrB<0.4V), the auto restart function can be

protection function. is short

started that restart the regulator cycle by cycle.
The cycle time is set by internal counter.

A

N4

t1 = 3m(Sec)
t2 = 90m(Sec)
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Thermal Shutdown

The SE2490 disables switching when its
junction temperature exceeds 140°C and resumes
when the temperature has dropped by 30°C.
Output Voltage Setting

\"IEI uT

Figurel Output Voltage Setting

Figure 1 shows the connections for setting the
output voltage. Select the proper ratio of the two
feedback resistors RFB1 and RFB2 based on the
output voltage. Typically, use RFB2 10kQ and
determine RFB1 from the following equation:
Vi‘.tﬂ'
v

Res: = Resa( )

Inductor Selection

The inductor maintains a continuous current to
the output load. This inductor current has a ripple
that is dependent on the inductance value:

Higher inductance reduces the peak-to-peak
ripple current. The trade off for high inductance
value is the increase in inductor core size and
series resistance, and the reduction in current
handling capability. In general, select an inductance

value L based on ripple current requirement:

= VOUT " (VIN_VOUT)

VIN fLX IOUTMAXKRIPPLE

Where VIN is the input voltage, Vour is the
output voltage, fx is the switching frequency,
loutmax IS the maximum output current, and KrppLe
is the ripple factor. Typically, choose KrppLe = 30%

to correspond to the peak-to-peak ripple current
being 30% of the maximum output current.

With this inductor value, the peak inductor
current is loyt X (1 + KgippLe/2). Make sure that this
peak inductor current is less than the controller’s
current limit. Finally, select the inductor core size
so that it does not saturate at the peak inductor
current.

Input Capacitor

The input capacitor needs to be carefully
selected to maintain sufficiently low ripple at the
low ESR

capacitor is highly recommended. Since large

supply input of the converter. A

current flows in and out of this capacitor during
switching, its ESR also affects efficiency.

The input capacitance needs to be higher
than 100uF. The best choice is the ceramic type,
however, low ESR tantalum or electrolytic types
may also be used provided that the RMS ripple
current rating is higher than 50% of the output
current. The input capacitor should be placed
close to the IN and G pins of the IC, with the
shortest traces possible. In the case of tantalum
or electrolytic types, they can be further away if a
small parallel 0.1uF ceramic capacitor is placed
right next to the IC. Especially C8 capacitor
should be placed as close as possible to the IC
pin.

Output Capacitor
The output capacitor also needs to have low ESR
to keep low output voltage ripple. The output

ripple voltage is:

vIN

IOUTMF\KKRIPPLERESR + 23 x fozLCDUT

IVR!IJI:'LE
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Where loytmax IS the maximum output current,
KRIPPLE is the ripple factor, Resgr is the ESR of
the output capacitor, f_x is the switching frequency,
L is the inductor value, and Coyr is the output
capacitance. In the case of ceramic output
capacitors, Rgsg is very small and does not
contribute to the ripple. Therefore, a lower
capacitance value can be used for ceramic type. In
the case of tantalum or electrolytic capacitors, the
ripple is dominated by RESR multiplied by the
ripple current. In that case, the output capacitor is
chosen to have sufficiently low ESR.

For ceramic output capacitor, typically choose
a capacitance of about 470uF. For tantalum or
electrolytic capacitors, choose a capacitor with less

than 50mQ ESR.

Rectifier Diode

Use a Schottky diode as the rectifier to
conduct current when the High-Side Power
Switch is off.

The Schottky diode must have current rating
higher than the maximum output current and a
reverse voltage rating higher than the maximum
input voltage.

Output Cable Resistance Compensation
To compensate for resistive voltage drop
across the charger's output cable, the SE2490
integrates a simple, user-programmable cable
voltage drop compensation using the impedance
at the FB pin. Use the curve in Figure 2 to choose
the proper feedback resistance values for cable
compensation. Rgg; is the high side resistor of

voltage divider.

RFB‘!

Vour =[(1+

)X VFB]+ RFBi " lFB
FB2

Delta Output Voltage vs. Output Current
0.6 |
05 | ——R3=4K
% —R3=20K
& 0.4
= R3=40K
Z 03
5 03 - ——R3=80K
"g- /
S 02 ~
£ —
= 0.1 el
3 L —
____.---""'"'—-_-——_.-.
0 —
0 500 1000 1500 2000 2500 3000
Output Current (mA)

Figure2 Cable Compensation at Various Resistor Divider Values
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Typical Performance Characteristics (Continues)

Switch Frequency vs. Input Voltage Switch Frequency vs. Input Voltage
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Typical Performance Characteristics (Continues)
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Typical Performance Characteristics (Continues)
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Outline Drawing For PSOP8
H - - . - -
Dimensions In Millimeters Dimensions In Inches
A —"n'— Symbol
-]—H ﬁ ﬂ ﬂ " Min Max Min Max
A 4.801 5.004 0.189 0197
______ - by el _ _
EXPOSED THERMAL PAD r“L"IT T B 3.810 3,988 0.150 0.157
(Battom of Package) ! | - - —
J I Iv B C 1.348 1.753 0.053 0.069
L Jl D 0.330 0.508 0.013 0.020
o b
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J_u U U H H 0191 0.254 0.008 0.010
—— i
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J 579 G.193 0.228 0.244
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|
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Customer Support
Seaward Electronics Incorporated — China
Section B, 2nd Floor, ShangDi Scientific Office Complex, #22 XinXi Road
Haidian District, Beijing 100085, China
Tel: 86-10-8289-5700/01/05
Fax: 86-10-8289-5706

Seaward Electronics Corporation — Taiwan

2F, #181, Sec. 3, Minquan East Rd,

Taipei, Taiwan R.O.C
Tel: 886-2-2712-0307
Fax: 886-2-2712-0191
Seaward Electronics Incorporated — North America
1512 Centre Pointe Dr.
Milpitas, CA95035, USA
Tel: 1-408-821-6600
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