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SCT12A2

REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Revision 1.4: Update DEVICE ORDER INFORMATION

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE
DEVICE TYPE PACK QTY MARKING PINS PACKAGE DESCRIPTION
SCT12A2DHKR Tape & Reel 3000 12A2 20 20-Lead 3.5mmx4.5mm Plastic QFN

ABSOLUTE MAXIMUM RATINGS

Over operating free-air temperature unless otherwise noted®

DESCRIPTION MIN | MAX | UNIT
BOOT -0.3 28 Vv
VIN, SW, VOUT, FSW, PGATE | -0.3 22 Vv
VCC,LIM FB EN,SS, 03 55 v
COMP, MODE

Operating junction

temperature T,

PIN CONFIGURATION

Top View: 20-Lead Plastic DFN 3.5mmx4.5mm
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SCT12A2

Boost converter output. Connect a 1uF decoupling capacitor as close to VOUT pins

vouT 14,15,16 and power ground pad as possible to reduce the ringing voltage of SW.
FB 17 Feedback Input. Connect a resistor divider from VOUT to FB to set up output
voltage. The device regulates FB to the internal reference value of 1.2V typical.
COMP 18 Output of the error amplifier and switching converter loop compensation point.
Inductor peak current limit set point input. A resistor connecting this pinto ground
ILIM 19 T :
sets current limit through low-side power FET.
Analog ground. Analog ground should be used as the common ground for all small
AGND 20 signal analog inputs and compensation components. No electrical connection to
PGND inside.
PGND 21 Power ground. Must be soldered directly to ground planes using multiple vias
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX  UNIT
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SCT12A2

TYPICAL CHARACTERISTICS

Figure 1. Efficiency, Vout=12V, fsw=400KHz, PFM Figure 2. Efficiency, Vout=15V, fsw=400KHz, PFM

Figure 3. Efficiency, fsw=400 kHz, 1-cell Battery, PFM Figure 4.
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SCT12A2

OPERATION

Overview

The SCT12A2 device is a fully integrated synchronous boost converter, which regulates output voltage higher than
input voltage. The constant off-time peak current mode control provides fast transient with pseudo fixed switching
frequency. When low-side MOSFET Q1 turns on, input voltage forces the inductor current rise. Sensed voltage on
low-side MOSFET peak current rises above the voltage of COMP. After the inductor current reaches the peak
current,
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Enable and Start-up
When applying a voltage higher than the EN
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SCT12A2

e |umis the peak current limit
¢ Rumis the resistance between ILIM pin to ground.

This current limit function is realized by detecting the current flowing through the low-side MOSFET. The current
limit feature loses function in the output hard short circuit conditions. At normal operation, when the output hard
shorts to ground, there is a direct path to short the input voltage through high-side MOSFET Q2 or its body diode
even the Q2 is turned off. This could damage the circuit components and cause catastrophic failure at load circuit.

Load Disconnection Control

For both non-synchronous and synchronous boost converter, there is a non-fully controlled current path from
converter input to output load through the diode or the high-side MOSFET body diode. During start up, once VIN is
present, VOUT is moved to VIN level due to the direct path from input to output even when the device is shut down
or the load is not ready. The presence of unwanted output voltage before system start up sequence could cause
system to latch off or malfunction.

To address the above issues, the SCT12A2 provides a solution
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Over Voltage Protection and Minimum On-time
The SCT12A2
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SCT12A2

Switching Frequency

The resistor connected from FSW to SW sets switching frequency of the converter. The resistor value required for
a desired frequency can be calculated using equation 3. High frequency can reduce the inductor and output
capacitor size with the tradeoff of more thermal dissipation and lower efficiency.

6 (
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Table 5. Recommended External P-channel MOSFET

Part Number Rdson Ip Max Vbs Max Ves Vendor
(mQ) (A) (V) V)
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2 X x x x

TTTa-)x x (o
where
e fcisthe selected crossover frequency.
_ x
8 — TS (17)
x (18)

9=

If the calculated value of C9 is less than 10pF, it can be left open. Designing the loop for greater than 45°of phase
margin and greater than 10-dB gain margin eliminates output voltage ringing during the line and load transient.
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SCT12A2

Layout Guideline

The regulator could suffer from instability and noise problems without careful layout of PCB. Radiation of high-
frequency noise induces EMI, so proper layout of the high-frequency switching path is essential. Minimize the length
and area of all traces connected to the SW pin, and always use a ground plane under the switching regulator to
minimize coupling. The input capacitor needs to be close to the VIN pin and ground pad to reduce the input supply
ripple. The placement and ground trace for C6 is critical for the performance of SW ringing voltage. Place capacitor
C6 as close to VOUT pins and power ground pad as possible to reduce high frequency ringing voltage on SW pin.

The layout should also be done with well consideration of the thermal. The center thermal pad should always be
soldered to the board for mechanical strength and reliability, using multiple thermal vias (< 8mil) underneath the
thermal pad. The bottom layer is a large ground plane connected to the PGND plane and AGND plane on top layer
by vias. Since thermal pad is electrical power ground of the device, improper soldering thermal pad to ground plate
on PCB will cause SW higher ringing and overshoot besides downgrading thermal performance. It is recommended
8mil diameter drill holes of thermal vias, but a smaller via offers less risk of solder volume loss. On appln EID B Ws6TfIiR. 3%
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TAPE AND REEL INFORMATION
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REEL DIMENSIONS

Reel Width A B C D t
12 @329+1 12.8+1 @100+1 ©13.3+0.3 2.0+0.3
]
TYPE DIMENSIONS
W AO BO KO t P
(mm) (mm) (mm) (mm) (mm) (mm)
12+0.30 3.80+0.10 4.80+0.10 1.18+0.10 0.30+0.05 8+0.10
E F P2 D D1 PO 10PO
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
1.75+0.10 5.50+0.10 2.00+0.10 1.55+0.10 1.50MIN 4.00+0.10 40.0+0.20
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RELATED PARTS
PART NUMBERS DESCRIPTION COMMENTS
SCT12A3
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