E§1= Silicon Content Technology SCT2 163;\/(120

7V Vin, 6A/8A, High Efficiency Synchronous Step-down DCDC Converter

FEATURES

e Qualified for Automotive Applications

AEC-Q100 Qualified with the Following Results:

- Device Temperature Grade 1: -40AC to 125AC
Ambient Operating Temperature Range

- Device HBM ESD Classification Level H2

- Device CDM ESD Classification Level C3B

e Wide 2.9V-7V Input Voltage Range
e 0.6V-VIN*Dmax V Output Voltage Range
» Integrated 15mY/5mY Rdson of HS/LS Power

MOSFETs
e Fixed 0.8ms Soft-start Time
e Fixed 2.
s C-I' For more information www.silicontent.com E 2024 Silicon Content Technology Co., Ltd. All Rights Reserved 1

Product Folder Links: SCT2161Q


http://www.silicontent.com/

SCT2161Q

REVISION HISTORY
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PIN FUNCTIONS (continued)

NAME NO.
MODE 6
SW 7
BST 8
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(1) Measured on JESD51-7, 4-
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TYPICAL CHARACTERISTICS

Unless otherwise noted, the following conditions are VIN=5V, VOUT=1.8V, Temperature=25C.

Figure 2. Efficiency at PFM, Vout=1.8V Figure 3. Efficiency at VIN=5V, Vout=1.8V

Figure 4.
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OPERATION

Overview
The
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Enable and Under Voltage Lockout Threshold

The SCT2161Q 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 2.23V or when the EN pin voltage is
below 1.1V.

EN pinis a
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Mode Selection

The SCT2161Q features three different operation modes at light load by easily programming the MODE pin. The
programming information is listed in following table. The mode setting is latched in at each power up and is not be
able to be modified during operation. Cycling the input power or the EN pin can reselect the switching frequency.

Table 2. MODE Pin Set-up for Mode Selection

MODE pin Set-up Connect to GND dir
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on with normal ON-time and turn off, following with a LS-
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Therefore, the peak switching current of inductor, ILreak, is calculated as in equation 6.

= =+ x T (6)

Set the peak current ILpeak lower than the current limit of the SCT2161Q and select the inductor with the saturation
current higher than the current limit. The inductoris DC resistance (DCR) and the core loss significantly affect the
efficiency of power conversion. Core loss is related to the core material and different inductors have different core
loss. For a certain inductor, larger current ripple generates higher DCR and ESR conduction losses and higher core
loss.

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 ESR of the output capacitors and the other is caused by the inductor current ripple
charging and discharging the output capacitors. To achieve small output voltage ripple, choose a low-ESR output
capacitor like

12 For more information www.silicontent.com E 2025 Silicon Content Technology Co., Ltd. All Rights Reserved s

Product Folder Links: SCT2161Q .. C-I



http://www.silicontent.com/

SCT2161Q

APPLICATION INFORMATION

Typical Application
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Figure 10. SCT2161Q Design Example, 1.8V/6A Output

Design Parameters

Design Parameters Example Value
Input Voltage 3.3Vorbsv
Output Voltage 1.8V
Maximum Output Current 6A
Switching Frequency 2.2MHz
Output voltage ripple (peak to peak) 10mV
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APPLICATION INFORMATION

Typical Application
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Figure 23. SCT2161Q Design Example, 1.8V/8A Output

Design Parameters

Design Parameters

Example Value

Input Voltage 3.3Vorbsv
Output Voltage 1.8V
Maximum Output Current 8A
Switching Frequency 2.2MHz
Output voltage ripple (peak to peak) 10mV
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Application Waveforms

Unless otherwise noted, the following conditions are VIN=5V, VOUT=1.8V, IOUT=8A, Temperature=25C.

Tek stop [ 1

i
A

27 - e
T - TR T : ==

Figure 24. Power up (lload=8A)
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Figure 25. Power down (lload=8A)
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Figure 26. EN toggle (lload=8A) Figure 27. EN toggle PFM (lload=10mA)
Telcstop — 1 I -
..\/IN
D.\/DLIT
P
Ey|IL

Figure 28. Over Current Protection(1A to hard short)
ILIMIT=10A
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Figure 29. Over Current Release (hard short to 1A)
ILIMIT=10A
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Application Waveforms(Continued)
Unless otherwise noted, the following conditions are VIN=5V, VOUT=1.8V, IOUT=8A,Temperature=25C.
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Figure 30. Output Ripple (lload=0A, PFM) Figure 31. Output Ripple (lload=0A, FCCM)
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Figure 32. Output Ripple (lload=8A) Figure 33. Load Transient (OA-8A, 1.6A/us)
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Figure 34. Load Transient (4A-8A, 1.6A/us) Figure 35. Thermal, Fsw=2.2MHz, lload=8A
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Layout Guideline

Proper PCB layout is a critical for SCT2161Qts 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 below:

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 have lower impendence of grounding.

3.

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 adjust
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PACKAGE INFORMATION
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TAPE AND REEL INFORMATION

MILLIMETER
SYMBOL MIN NOM MAX
A 328 329 330
B 11.80 12.80 13.80
C 99 100 101
D 13.00 13.30 13.60
t 1.70 2.00 2.30
MILLIMETER
SYMBOL MIN NOM MAX
E 1.65 1.75 1.85
F 5.45 5.50 5.55
P2 1.95 2.00 2.05
D 1.50 1.60
D1 1.50 1.75
PO 3.90 4.00 4.10
W 11.90 12.00 1236
P 7.90 8.00 8.10
A0 2.10 2.20 2.30
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