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芯 洲 科 技  
Silicon Content Technology 

2.7V-6V Vin 6A Synchronous Step Down Convertor 

FEATURES 
• Qualified for Automotive Applications 

• AEC-Q100 Qualified with the Following Results: 
- Device Temperature Grade 1 

• ,QSXW�9ROWDJH�5DQJH�����9��9 

• 8S�WR��$�&RQWLQXRXV�2XWSXW�&XUUHQW� 

• ��ȝ$�4XLHVFHQW�&XUUHQW 

• ���9�����)HHGEDFN�5HIHUHQFH�9ROWDJH 

• ,QWHJUDWHG���P��+LJK�6LGH�DQG��Pȍ�/RZ�6LGH�
3RZHU�026)(7V 

• $GMXVWDEOH����0+]��0+]�6ZLWFKLQJ�)UHTXHQFLHV� 

• ,QWHJUDWHG�)UHTXHQF\�'LWKHU�IRU�(0,�0LWLJDWLRQ 

• 6HOHFWDEOH�3)0�RU�)&&0�2SHUDWLRQ 

• $FWLYH�2XWSXW�'LVFKDUJH 

• 3URJUDPPDEOH�6RIW�6WDUW�7LPH 

• 3RZHU�*RRG�,QGLFDWRU 

• ,QWHJUDWHG�3URWHFWLRQ�)HDWXUH 

- &\FOH�E\�F\FOH�&XUUHQW�/LPLW� 
- 8QGHU�YROWDJH�/RFNRXW 
- +LFFXS�2YHU�&XUUHQW�3URWHFWLRQ 
- 7KHUPDO�6KXWGRZQ�3URWHFWLRQ������& 

• 4)1��/��PP
�PP�3DFNDJH 

• $YDLODEOH�LQ�D�:HWWDEOH�)ODQN�3DFNDJH 

APPLICATIONS 
• Automotive Infotainment 

• Advanced Driver Assistance System (ADAS) 

• Solid State Driver  

 

DESCRIPTION 

The SCT2160AQ is a monolithic, step-down switch-
mode converter with built-in internal 14P��+LJK-Side 
and 9Pȍ� /RZ-Side Power MOSFETs. The device 
achieves 6A of continuous output current from a 2.7V 
to 6V input voltage range, with excellent load and line 
regulation. The output voltage can be regulated to as 
low as 0.6V. 

The SCT2160AQ, adopting the constant on-time 

(COT) mode control provides fast transient response 

and eases loop stabilization, greatly simplifies the 

converter off-chip configuration. The switching clock 

frequency can be programmed from 1.2MHz to 4MHz 

for optimization of the filter size and output voltage 

ripple. 

The SCT2160AQ features programmable soft-start 

time to avoid large inrush current and output voltage 

overshoot during startup. The SCT2160AQ has a 

MODE pin to select Pulse Frequency Modulation 

(PFM) operation mode to achieve the light load power 

saving or Forced Continuous Conduction Mode 

(FCCM) to achieve low light load ripple. 

It includes full protection features, such as cycle-by-

cycle current limit and hiccup over current protection, 

output under-voltage protection, input under-voltage 

lockout, and thermal shutdown. 

The SCT2160AQ requires a minimal number of 
external components and is available in a space-
saving QFN-9L 2mm*3mm package with Wettable 
Flank. 
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REVISION HISTORY 
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.0: Released to market. 

 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE 

PACKAGING 
TYPE 

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 
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RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 2.7 6 V 

VOUT Output voltage range 0.6 
Max 

duty*Vin 
V 

TJ Operating junction temperature -40 150 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

Human Body Model (HBM), per AEC-Q100-002, all pins (1) -2 +2 kV 

Charged Device Model (CDM), per AEC-Q100-011, all 
pins (1) 

-1 +1 kV 

(1) HBM and CDM stressing are done in accordance with the AEC-Q100 specification. 

THERMAL INFORMATION 

PARAMETER THERMAL METRIC FCTQFN2X3-9L UNIT 

Rș-$ Junction to ambient thermal resistance
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ELECTRICAL CHARACTERISTICS  
VIN=5V, TJ=-40°C~150°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply and Output 

VIN Operating input voltage  2.7  6 V 

VIN_UVLO 
Input UVLO VIN rising 2.5 2.6 2.68 V 

Hysteresis   100  mV 

ISD Shutdown current EN=0V 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

VPGTL 
Power Good Lower Threshold 
voltage 

FB rising (Reference to VFB) 91 95 99 % 

FB falling (Reference to VFB) 86 90 94 % 

VPGTH 
Power Good Upper Threshold 
voltage 

FB rising (Reference to VFB) 106 110 114 % 

FB falling (Reference to VFB) 102 106 110 % 

VPG 
Power Good Logic Low Level 
voltage 

IPG=-1mA   0.4 V 

TPGD Power Good Delay  20 40 60 us 

Protection
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TYPICAL CHARACTERISTICS 
VIN=5V, VOUT=1.8V, fSW=2.2MHz, TA=25°C, unless otherwise noted. 

Figure 2. Efficiency vs Load Current, Vin=5V, Vout=1V 
 

Figure 3. Efficiency vs Load Current, Vin=5V, Vout=1.8V 

Figure 4. Efficiency vs Load Current, Vin=5V, Vout=3.3V Figure 5. Load Regulation, Vin=5V, Vo=1.8V 

Figure 6. Line Regulation, Vo=1.8V, Io=3A Figure 7. VFB vs Temperature 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 8. Functional Block Diagram 
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Forced Continuous Conduction Mode (FCCM) 

Connecting MODE/SYNC pin to VIN, the SCT2160AQ forces the device operating at Forced Continuous 
Conduction Mode (FCCM) with pseudo-fixed switching frequency regardless loading current. Operating in FCCM 
mode can achieve smaller output voltage ripple compared with PFM at light load. When the load current approaches 
zero, the low-side MOSFET current crosses zero and sinks current from output to maintain the constant output. 
Hence power efficiency in light load is much lower than heavy load. 

Enable (EN) and output discharge 
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Under Voltage Lockout UVLO 

The SCT2160AQ Under Voltage Lock Out (UVLO) default startup threshold is typically 2.6V with VIN rising and 
shutdown threshold is 2.5V with VIN falling.  

Over Current Protection (OCP) and Hiccup Mode 

In each switching cycle, the inductor current is sensed by monitoring the high-side MOSFET during the ON period 
and the low-side MOSFET during the OFF period. When the inductor current (IL) reaches the high-side MOSFET 
peak current limit (typically 9.5A) during the ON period, the high-side MOSFET is forced off immediately to prevent 
the current from rising further. Then the low-side MOSFET turns on, and stays on until IL drops below the low-side 
MOSFET valley current limit (typically 7.5A). If output loading continues to increase, output will drop below the VUVP, 
and SS pin is discharged such that output is 0V. The device re-starts after a hiccup time of 10ms. When overload 
or hard short condition is removed, the device automatically recovers to enter normal regulating operation. 

Power Good Indicator 

The SCT2160AQ has one power good (PG) output to indicate normal operation after the soft-start time. PG is the 
open drain of an internal MOSFET, which has a maximum Rdson below 2��ȍ��3*�FDQ�EH�FRQQHFWHG�WR�9IN or an 
external voltage source through an external resistor (e.g., ���Nȍ���$IWHU�WKH�LQSXW�YROWDJH�LV�DSSOLHG��WKH�026)(7�
turns on, and PG is pulled to GND before soft start is ready. After VFB reaches 95% of VREF, PG is pulled high by 
the external voltage source with 40us delay. When VFB drops to 90% or rises to 110% of VREF, the PG voltage is 
pulled to GND to indicate an output failure. If VIN and EN are not available, and PG is pulled up by an external 
power supply, PG will self-ELDV�DQG�DVVHUW��,I�D����Nȍ�SXOO-up resistor is used, the voltage on the pin is below 0.4V 
when PG pulls down.  

Thermal Shutdown 

Once the junction temperature in the SCT2160AQ exceeds 170°C, the thermal sensing circuit stops converter 
switching and restarts with the junction temperature falling below 150°C. Thermal shutdown prevents the damage 
on device during excessive heat and power dissipation condition. 
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APPLICATION INFORMATION 

Typical Application 

 

C6

4.7pF C3

22uF

Vin=5V
Vout=1.8V

Iout=6A

 

Figure 10. SCT2160AQ Design Example, 1.8V Output  

Design Parameters 

Design Parameters Example Value 

Input Voltage 5V Normal 2.7V to 6V 

Output Voltage 1.8V 

Maximum Output Current 6A 

Switching Frequency 2.2MHz 

Output voltage ripple (peak to peak) 10mV 

Transient Response 0A to 6A load step ¨Vout =100mV 
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𝐼𝐿𝑃𝐸𝐴𝐾 = 𝐼𝑂𝑈𝑇 +
𝐼𝐿𝑃𝑃

2
 (8) 

𝐼𝐿𝑅𝑀𝑆 = √(𝐼𝑂𝑈𝑇)2 +
1

12
∗ (𝐼𝐿𝑃𝑃)2 (9) 

 
Where: 

• ILPEAK is the inductor peak current. 

• IOUT is the DC load current. 

• ILPP is the inductor peak-to-peak current. 

• ILRMS is the inductor RMS current. 

In overloading or load transient conditions, the inductor peak current can increase up to the switch current limit of 
the device which is typically 9.5A. The most conservative approach is to choose an inductor with a saturation current 
rating greater than 9.5A. Because of the maximum ILPEAK limited by device, the maximum output current that the 
SCT2160AQ can deliver also depends on the inductor current ripple. 
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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 ceramic capacitor. For ceramic capacitors, the capacitance dominates the output ripple. For 
simplification, the output voltage ripple can be estimated by Equation 13. 

∆𝑉𝑂𝑈𝑇 =
𝑉𝑂𝑈𝑇 ∗ (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇)

8 ∗ 𝑓𝑆𝑊
2 ∗ 𝐿 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝑉𝐼𝑁

 (13) 

Where: 

• ǻVOUT is the output voltage ripple. 

• fSW is the switching frequency. 

• L is the inductance of inductor. 

• COUT is the output capacitance. 

• VOUT is the output voltage. 

• VIN is the input voltage. 
 
Due to FDSDFLWRU¶V degrading under DC bias, the bias voltage can significantly reduce capacitance. Ceramic 
capacitors can lose most of their capacitance at rated voltage. Therefore, leave margin on the voltage rating to 
ensure adequate effective capacitance. Typically, 
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Application Waveforms 
VIN=5V, VOUT=1.8V, fSW=2.2MHz, TA=25°C, unless otherwise noted. 

 
Figure 11. Power up (ILOAD=6A) 

 
Figure 12. Power down (ILOAD=6A) 

 
Figure 13. EN toggle (ILOAD=0.1A) 

 
Figure 14. EN toggle (ILOAD=6A) 

 
Figure 15. Over Current Protection (1A to hard short) 

 
Figure 16. Over Current Release (hard short to 1A) 
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Layout Guideline 

Proper PCB layout is critical to SCT2160AQ¶V�VWDEOH�DQG�HIILFLHQW�RSHUDWLRQ. 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. Power grounding scheme is very critical because of carrying power, thermal, and glitch/bouncing noise 
associated with clock frequency. The rule of thumb is to make ground trace lowest impedance and power are 
distributed evenly on PCB. Sufficiently placing ground area will optimize thermal and not causing over heat area. 

2. Place a low ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect. 

3. 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 impedance of grounding.  

4. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. The power pad 
should be connected to bottom PCB ground planes using multiple vias directly under the IC. The center thermal 
pad should always be soldered to the board for mechanical strength and reliability, using multiple thermal vias 
underneath the thermal pad. 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 applications where solder volume loss through 
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PACKAGE INFORMATION 

PIN 1 ID
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TAPE AND REEL INFORMATION 

Pin1
1

Feed Direction 
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