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SCT22C1C

PIN FUNCTIONS (Continued)

NAME | NO. | PIN FUNCTION
PFM, USM or FCCM mode selection. Connect the pin

MODE 6
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SCT22C1C

THERMAL INFORMATION (Continued)

PARAMETER ‘ THERMAL METRIC ‘ FCTQFN2X3-12L UNIT
Wit_evm Junction-to-top characterization parameter (EVM) @
4 For more information www.silicontent.com © 2024 Silicon Content Technology Co., Ltd. All Rights Reserved s

Product Folder Links: SCT22C1C


http://www.silicontent.com/

SCT22C1C

ELECTRICAL CHARACTERISTICS (Continued)

SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
PGraiingiouty | Vs falling, percentage of Vrer (Good) 105 %
PGp PG low to high delay 0.5 ms
Vec Power Good PG pull-down strength lpc =4mA 0.4 \%
lpG_LEAK Power Good PG leakage current Vpc=5V 1 WA
Protection
. - From source to drain, ILIMIT
lum_p LS MOSFET positive current limit connects to VCC 10 14 20 A
. - From drain to source, MODE
lLm_N LS MOSFET negative current limit connects to VCC 25 5 7.5 A
Thiccur Hiccup waiting time 10 ms
Vove_R Ves OVP threshold % of Vrer Ves rising 122 %
Vovp_F Ves OVP threshold % of Vrer Ves falling 117
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SCT22C1C

OPERATION

Overview

The SCT22C1C is a 2.9V-18V input, 12A continuous output synchronous buck converter with built-in 15mQ Rdson
high- 5mQ Rdson low-side power MOSFETSs. It implements the Constant on-time (COT) mode control to
regulate output voltage, providing excellent line and load transient response and simplifying the external frequency
compensation design.

The SCT22C1C features an internal 1ms soft-start time to avoid large inrush current and output voltage overshoot
during startup. The device features three different operation modes at light loading: Pulse Frequency Modulation
(PFM) mode, Ultra-Sonic Modulation (USM) mode and Forced Continuous Conduction Mode (FCCM). The
quiescent current is typically 155pA under no load and sleep mode condition to achieve high efficiency at light load.

The SCT22C1C has a default input start-up voltage of 2.5V with 200mV hysteresis. The EN function features a
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SCT22C1C

Enable and Under Voltage Lockout Threshold

The SCT22C1C is enabled when the VIN pin voltage rises above 2.9V and the EN pin voltage exceeds the enable
threshold of 1.2V. The device is disabled when the VIN pin voltage falls below 2.3V or when the EN pin voltage is

below 1.1V.
EN pin is a high voltage pin that can be connected to VIN directly to start up the device.

For a higher system UVLO threshold, connect an external resistor divider (R1 and R2) shown in Figure 9 from VIN
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively.

R1
Viise =12 (1+22) —150A R1 (1) 150A

R1 — W
Vian =11 (A +25) —15pA R1 ) 12v

. Viise iS rising threshold of Vin UVLO
. Vs is falling threshold of Vin UVLO Figure 9. System UVLO by EN divide

where

Output Voltage

The SCT22C1C regulates the internal reference voltage at 0.6V with 1% tolerance over the operating temperature
and voltage range. The output voltage is set by a resistor divider from the output node to the FB pin. It is
recommended to use 1% tolerance or better resistors. Use Equation 3 to calculate resistance of resistor dividers.
To improve efficiency at light loads, larger value resistors are recommended. However, if the values are too high,
the regulator will be more susceptible to noise affecting output voltage accuracy.

=(—-1) _ (3

where
. Rre _Top is the resistor connecting the output to the FB pin.

. Rre_sort is the resistor connecting the FB pin to the ground.

Internal S re
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SCT22C1C

Power Good (PG)

The Power Good (PG) pin is an open-drain output. When the FB pin is typically between 95% and 105% of Vrer,
the PG is de-asserted and floats after a 500us de-glitch time. A pull-up resistor of 10 kQ to 100 kQ is recommended
to pull it up to VCC. The PG pin is pulled low when the FB pin voltage falls under 85% or rises over 115% of Vrer,
including UVP and OVP; or, in an event of thermal shutdown or during the soft-start period.

Bootstrap Voltage Regulator

An external bootstrap capacitor between BST pin and SW pin powers the floating gate driver to the high-side power
MOSFET. The bootstrap capacitor voltage is charged from 5V VCC power when high-side power MOSFET is off
and low-side power MOSFET is on.

Over Current Limit and Hiccup Mode

The output over-current limit (OCL) is implemented in the SCT22C1C by using a cycle-by-cycle valley detect control
circuit. The switch current is monitored during the OFF state of the high-side FET (Q1) by measuring the low
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SCT22C1C

APPLICATION INFORMATION

Typical Application

VIN
2.9v-18vV
o VIN BST L1 VOUT
c1 J. ch. caJ. s cs 1.2uH 1oV
22uF T 22uF JO.1uF 100K<» Sw owd (MM ) T
EN Ech cé |N_cl L J_ J_ J_ J_ J_
it | ooe Lo wf T T TR T BT 8 Tox
— FSEL B 3R 0ok NC 2u 22uF 22uF u
v R3 £ PG
100K &
ca Ve AGND £ re
WE T —iumiT PGND 10.2k
v v

Figure 10. SCT22C1C Design Example, 1.2V Output

Design Parameters

Design Parameters Example Value
Input Voltage 12V Normal 2.9V to 18V
Output Voltage 1.2V
Maximum Output Current 12A
Switching Frequency 400 kHz
Output voltage ripple (peak to peak) 20mV
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SCT22C1C

Output Capacitor Selection

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance.

The output ripple is essentially composed of two parts. One is caused by the inductor current ripple going through
the Equivalent Series Resistance
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SCT22C1C

Application Waveforms
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SCT22C1C

Application Waveforms (Continued)

Unless otherwise noted, the following conditions are VIN=12V, VOUT=1.2V, Temperature=25°C.

Figure 17. Output Ripple (lload=0mA, PFM) Figure 18. Output Ripple (lload=0mA, FCCM)

Figure 19. Output Ripple (ILoab=0mA, USM)
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Layout Guideline

Proper PCB layout is critical for SCT22C1C’s stable and efficient operation. The traces conducting fast switching
currents or voltages are easy to interact with stray inductance and parasitic capacitance to generate noise and
degrade performance. For better results, follow these guidelines as follows:

1. Place a low ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect.
2. For operation at full rated load, the top side ground area must provide adequate heat dissipating area. Make
sure top switching loop with power has lower impedance of grounding.

3. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. It is recommended
to use 8mil diameter drill holes of thermal vias, but a smaller via offers less risk of solder volume loss. On
applications where solder volume loss through the vias is of concern, plugging or tenting can be used to achieve a
repeatable process.

4. Output inductor should be placed close to the SW pin. The area of the PCB conductor minimized to prevent
excessive capacitive coupling.

5. UVLO adjustment and feedback components should be connected to small signal ground which must return to
the GND pin without any interleaving with power ground.

6. Route BST resistor and capacitor with a minimized length between the BST PIN and SW PIN.

EN FB AGND  VCC
VIN 3
7
PGND
3 4 5 6
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PACKAGE INFORMATION
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   V rise = 1 . 2 ∗  ( 1 +   R 1  R 2 ) − 1 . 5 μ A ∗ R 1


   V fall = 1 . 1 ∗  ( 1 +   R 1  R 2 ) − 1 . 5 μ A ∗ R 1


    R  F B _ T O P =  (     V  O U T    V  R E F − 1 ) ∗   R  F B _ B O T


  ∆   V  I N =     I  O U T    C  I N ×   f  S W ×    V OUT   V IN × ( 1 −     V  O U T    V  I N )


    L  I N D M I N =     V  O U T ×  (   V  I N M A X −   V  O U T )      V  I N M A X ×   K  I N D ×   I  O U T × f  S W


    I  L P E A K =   I  O U T +   K  I N D ×     I  O U T 2


  ∆  V OUT =     V  O U T ∗ (   V  I N −   V  O U T )  8 ∗     f  S W 2 ∗ L ∗   C  O U T ∗   V  I N


   V  OUT  


    R 7 =     ( V  O U T −   V  r e f ) ×   R 8    V  r e f

