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Revision 1.0: Released to Market

DEVICE ORDER INFORMATION

PACKAGING STANDARD PACKAGE
PART NUMBER TYPE PACK QTY ’ MARKING ‘ PINS ‘ PACKAGE DESCRIPTION
SCT81625QMTDR Tape & Reel 4000 1625Q 8 8-Lead 3mmx3mm Plastic
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ELECTRICAL CHARACTERISTICS
Vin=12V, T5=-40°C~125°C, typical values are tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Power Supply and Output
Vin Operating input voltage 2.92 50 \%
Vin uvio Input UV!_O VN rising 29 \%
Hysteresis 160 mVv
Isp Shutdown current Veasyenisp=5V 3.7 8 UA
lo Quiescent current from VIN no load, no switching 460 uA
Reference and Control Loop
Tj=25°C 1.241 1.26 1.278
VREF Reference voltage of FB \%
Tj=-40~125°C 1.222 1.297
Ire FB pin leakage current Ves=1V 100 | nA
Gea Error amplifier trans-conductance Vcomp=1.5V 500 700 900 | uS
Error amplifier maximum source Vrs=Vrer-200mV,
lcomp_src current Veomp=1.5V 120 155 195 uA
Icomp_snk Error amplifier maximum
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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OPERATION
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The current mode control scheme samples the inductor current, IL, and compares the sampled signal, Vsamp, to a
internally generated control signal, Vc. The current sense resistor, RSEN, as shown in Figurell converts the
sampled inductor current, IL, to the voltage signal, Vsamp, that is proportional to IL such that

Vsamp = IL * RSEN (1)
Figurel?2 illustrate the theory why Sub-Harmonic Oscillation happen, the rising and falling slopes, M1 and -M2
respectively, of Vsamp are also proportional to the inductor current rising and falling slopes, Mon and -Moff
respectively. Where Mon is the inductor slope during the switch on-time and -Moff is the inductor slope during the
switch off-time and are related to M1 and -M2 by

M, =M_, *Rsy 2

M, =-M 4 * Ry 3)
For the boost topology:

M, =M, *Ry, =Vin*Rg, /L (4)

M, =M 4 *Ry, = (Vout —Vin)*Rg, /L (5)

In Figurel0, a small increase in the load current causes the sampled signal to increase by AVsampO. The effect of
this load change, AVsampl, at the end of the first switching cycle is

M,-M
AVsampl = _(4) *Avsampo )
M, +M_
So, When No compensation ramp signal is added, which Mc is zero, then:
M D
AV armpr = —~(—=2)*AV, 0 =—(G—=)* AV )
samp M . samp 1-D samp

When D > 0.5, AVsampl will be greater than AVsampO. In other words, the disturbance is
divergent. So a very small perturbation in the load will cause the disturbance to increase.

After a compensation ramp is added to the control signal. To ensure that the perturbed signal converges we must
maintain:

M, -M
_(#)
M, +M,

<1 (8

The compensation ramp has been added internally in the SCT81625Q. The slope of this compensation ramp has
been selected to satisfy most applications, and it's value depends on the switching frequency. This slope can be
calculated using the formula:

M, =Vs *F 9)
VSL is the amplitude of the internal compensation ramp and FS is the controller's switching
frequency.

For more flexibility, slope compensation can be increased by adding one external resistor, RSL, in the ISEN's path.
Figure1l3 shows the setup. The externally generated slope compensation is then added to the internal slope
compensation of the SCT81625Q. When using external slope compensation, the formula for Mc becomes:

Mc :(VSL+K*RSL)*FS
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APPLICATION INFORMATION

Typical Application (Boost)
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Figure 18. Application Schematic, 3V to 11V, 2A Boost Regulator at 400kHz

Design Parameters

Design Parameters Example Value
Input Voltage 5V Normal 3V to 11V
Output Voltage 12v

Maximum Output Current 3A

fMwitching Frequency
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Inductor Selection (Boost)

The performance of inductor affects the power supply’s steady state operation, transient behavior, loop stability,
and boost converter efficiency. The inductor value, DC resistance, and saturation current influences both efficiency
and the magnitude of the output voltage ripple. Larger inductance value reduces inductor current ripple and
therefore leads to lower output voltage ripple. For a fixed DC resistance, a larger value inductor yields higher
efficiency via reduced RMS and core losses. However, a larger inductor within a given inductor family will generally
have a greater series resistance, thereby counteracting this efficiency advantage.

Inductor values can have £20% or even £50% tolerance with no current bias. When the inductor current approaches
saturation level, its inductance can decrease 20% to 35% from the value at 0-A current depending on how the
inductor vendor defines saturation. When selecting an inductor, choose its rated current especially the saturation
current larger than its peak current during the operation.

To calculate the current in the worst case, use the minimum input voltage, maximum output voltage, maxim load
current and minimum switching frequency of the application, while considering the inductance with -
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I is the gate drive current.

The total power dissipation of MOSFET includes conduction loss as shown in the first term and switching loss as
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Application Waveforms
Vin=5V, Vout=12V, unless otherwise noted
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Figure 19. Power up(lload=2A)

Figure 21. Over current protection (lload=5A)
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Figure 22. Over current recovery (lload=5A)
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Figure 23. Steady-state (lload=2A)
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Figure 24. Sync Frequency
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Typical Application (S
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Inductor Selection (Sepic)

A good rule
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The total power dissipation of MOSFET includes conduction loss as shown in the first term and switching loss as
shown in the second term. The total power dissipation should be within package thermal ratings.
Output Diode Selection

The diode at the output side must withstand the reverse voltage when the MOSFET is turned-on. The peak reverse
voltage is given by:

VD_PEAK :VIN_MAX +VO_MAX (35)
The diode should also be capable to flow switch peak current IQ_PEAK.
The power dissipation of the diode is equal to the forward voltage drop multiplies output current. Schottky diodes
are recommended here to minimize the power loss.
Coupling Capacitor Selection
For ceramic capacitors with low-ESR, the peak to peak voltage ripple on coupling capacitor is estimated by:

Avcs — Io X DMAX (36)

Cs x fg,

The maximum voltage across the coupling capacitor is maximum input voltage. The voltage rating of the coupling
capacitor must be greater than it.

The RMS current of coupling capacitor is given by:

Vo Vo (37)
ICS_RMS =l x V—
IN_MIN

There is a large RMS current through coupling capacitor relative to output power. Ensure the coupling capacitor
can withstand it with good heat generation to have proper thermal performance.
Input Capacitor Selection

The SEPIC has an inductor at input side thus the input current is continuous and triangular. The RMS current flowing
through the input capacitor is given by:

_ Al (38)

IIN_RMS = \/E

Since input current ripple is relative low, the capacitance would be not too critical. While 100uF in total or higher
value is strongly recommended in order to provide stable input supply.
Output Capacitor Selection

Similar to boost converter, the SEPIC output capacitor suffers large current ripple. The capacitance must be enough
to provide the load current. The maximum voltage ripple in the output capacitor is:

o X Dyax
AVOUT = C +ESRx ( I L1_PEAK + IL2_PEAK ) (39)
out X Tsw
Assuming ceramic capacitors are used here and ESR can be ignored, the output capacitor is given by:
(6] MAX
ouT - (40)

The output capacitor must have a enough RMS current rating to handle the maximum RMS current in the output
capacitor, calculated by:
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Dyiax (412)
ICOUT_RMS =lpX 1-D
— Mmax

VOUT/AC

Figure 26. Output Voltage Ripple
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TAPE AND REEL INFORMATION
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