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

Revision 2.0: Update DEVICE ORDER INFORMATION 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE 

PACKAGING 
TYPE 

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS PACKAGE DESCRIPTION 

SCT12A1DHKR Tape & Reel 3000 12A1 20 20-Lead 3.5mm×4.5mm Plastic QFN 

ABSOLUTE MAXIMUM RATINGS 
Over operating free-air temperature unless otherwise noted(1)
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ENPGATEZ 12 

Connect the pin to ground to enable the load disconnection control. Directly short 
to thermal pad under IC to reduce the C6 ground loop if grounding. 400KΩ internal 
resistor connects this pin to VCC. Floating disables the load disconnection 
protection.  

MODE 13 
Operation mode selection. 270KΩ internal resistor connects this pin to VCC. 
Floating or Logic high enables PFM mode. Logic low enables forced PWM mode. 

VOUT 14,15,16 
Boost converter output. Connect a 1uF decoupling capacitor as close to VOUT pins 
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. 

ILIM 19 
Inductor peak current limit set point input. A resistor connecting this pin to ground 
sets current limit through low-side power FET. 

AGND 20 
Analog ground. Analog ground should be used as the common ground for all small 
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 
directly under the IC for improved thermal performance and electrical contact. 

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

VOUTVOUT
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SYMBO
L 

PARAMETER TEST CONDITION MIN TYP MAX UNIT 

IPGATE PGATE pull down current   60  uA 

VPGATE_C 
Clamp voltage between PGATE and 
VOUT 

  7.1 8 V 

Protection 

VOVP_VOUT 
Output overvoltage threshold VOUT rising  15.4  V 

Hysteresis   250  mV 

VOVP_VFB Feedback overvoltage with respect 
to reference voltage 

VFB rising  
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TYPICAL CHARACTERISTICS 

 

Figure 1. Efficiency, Vout=9V, fsw=560KHz, PFM 

     

              Figure 2. Efficiency, Vout=9V, fsw=560KHz, PWM 

 

Figure 3. Efficiency, Vout=12V, fsw=560KHz, 1-cell Battery 

     

    Figure 4. Efficiency, Vout=12V, fsw=560KHz, 2-cells Battery 

 

Figure 5. Switching Frequency vs FSW Resistance 
       

   Figure 6. Inductor Peak Current Limit vs RLIM Resistance 
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Figure 7. Frequency vs Temperature 

               

                

               Figure 8. Quiescent Current vs Temperature 

 

            

Figure 9. Shutdown Current vs Temperature 

 

             

      Figure 10. Feedback Reference Voltage vs Temperature  

 
Figure 11. Load Regulation (Vin=3.6V, Vout=9V) 



SCT12A1  

 

8    For more information www.silicontent.com  © 2016 Silicon Content Technology Co., Ltd.     All Rights Reserved 

Product foler link: SCT12A1 

FUNCTIONAL BLOCK DIAGRAM 
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by the internal sensing circuitry. Once the low-side MOSFET Q1 current exceeds the limit, it turns off immediately. 
An external resistor connecting ILIM pin to ground sets the low-side MOSFET Q1 peak current limit threshold. Use 
Equation 3 or Figure 6 to calculate the peak current limit.  

 

𝐼𝐿𝐼𝑀 =
1200

𝑅𝐿𝐼𝑀

 (3) 

where: 

• ILIM is the peak current limit 

• RLIM is 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 (SCT Patent Filed) 

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. When the output shorts to ground at fault condition, the direct path causes the 
inductor current running away, the converter active components damages, and the catastrophic failure at load circuit.  

To address the above issues, the SCT12A1 provides a solution to insert an external P-channel MOSFET to 
disconnect the load from the converter output in application as shown in Figure 13. Choosing a lower Rdson of the 
disconnection P-channel MOSFET Q3 reduces impact on the efficiency. The source of Q3 needs connect to VOUT 
pin. Output capacitor is required at both VOUT pin and the source of P-channel MOSFET to maintain the loop 
stability. 

In Figure 13, connecting ENPGATEZ pin to ground enables load disconnection features of SCT12A1. PGATE pin 
connecting to gate of Q3 has a constant sink current pulling down capability and a resistance pulling up capability. 
During SCT12A1 starting up, internal circuitry softly starts up of P-channel MOSFET. When gate-source voltage of 
external P-channel MOSFET is lower than the threshold voltage, the Q3 is turned on and the load is connected to 
VOUT pin. The source-gate voltage of external P-channel MOSFET is clamped up to 8V when the P-channel 
MOSFET is fully turned on. 

To detect if SCT12A1 has serve over loading or output hard short condition, the SCT12A1 has the current sensing 
scheme on internal high-side MOSFET during its turn-on state as shown Figure 13. When the high side MOSFET 
over current is detected, SS pin is discharged to ground and the external P-channel MOSFET is turned off 
immediately. The load is disconnected from the converter output. When high-side MOSFET is turned off, the 
SCT12A1 compares the VIN and VOUT, if VOUT is lower than VIN 1V, the SCT12A1 shuts off the external P-
channel MOSFET and disconnect the load immediately as well. 

If serve over current happens or output shorts to ground, the SCT12A1 minimizes the power dissipation by 
implementing hiccup mode as shown in Figure 14. For example, when internal high-side MOSFET over current 
triggers load disconnection protection, SS pin resets and the boost converter stops switching. After SS pin starts 
charging and reaches 1.2V, boost converter resumes to normal switching and starts to turn on P-channel MOSFET 
again. The hiccup time can be calculated with external capacitance on SS pin as shown in equation 1. If the fault 
condition disappears, the SCT12A1 resumes to normal operation automatically. 

In extreme application case, starting up SCT12A1 with huge output capacitor C5B and heavy load might cause over 
current protection. Increasing C5A capacitance accordingly enables startup normally.  
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APPLICATION INFORMATION 

Typical Application 

SCT12A1
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Figure 15. One Cell Battery Input, 9V/3A (30W) Output with Load Disconnection Protection 

 

Design Parameters 

Design Parameters Example Value 

Input Voltage 3.0V to 8.4V 

Output Voltage 9V 
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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 2. High frequency can reduce the inductor and output 
capacitor size with the tradeoff of more thermal dissipation and lower efficiency. 

 

𝑅
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The next step is to choose the loop crossover frequency, ƒC . The higher frequency that the loop gain stays above 
zero before crossing over, the faster the loop response is. It is generally accepted that the loop gain cross over no 
higher than the lower of either 1/10 of the switching frequency, ƒSW , or 1/5 of the RHPZ frequency, ƒRHPZ. 

Then set the value of R5, C8, and C9 in typical application circuit by following these equations. 

𝑅5 =
2𝜋 × 𝑉𝑂𝑈𝑇 × 𝑅𝑆𝐸𝑁𝑆𝐸 × 𝑓𝐶 × 𝐶𝑂

(1 − 𝐷) × 𝑉𝑅𝐸𝐹 × 𝐺𝐸𝐴

 (15) 

where 

• ƒC is the selected crossover frequency. 

𝐶8 =
𝑅𝑙𝑜𝑎𝑑 × 𝐶𝑂

2 × 𝑅5

 (16) 

𝐶9 =
𝐸𝑆𝑅 × 𝐶𝑂

𝑅5

 
(17) 

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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Figure 22. PSM, Output Hard Short with 0A Load 
 

 

              Figure 23. PSM, Output Hard Short Re
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Figure 26. PCB Layout Example Top Layer 

Thermal Considerations 

The maximum IC junction temperature should be restricted to 125°C under normal operating conditions. Calculate 
the maximum allowable dissipation, P
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PACKAGE INFORMATION 

 

TOP VIEW                                                                                                   BOTTOM VIEW 

 

 
SIDE VIEW 

 
 
 
 
NOTE: 

1. Drawing proposed to be made a JEDEC package outline MO-
220 variation. 

2. Drawing not to scale. 

3. All linear dimensions are in millimeters. 

4. Thermal pad shall be soldered on the board. 

5. Dimensions of exposed pad on bottom of package do not 
include mold flash.  

6. Contact PCB board fabrication for minimum solder mask web 
tolerances between the pins.  

 
 
 

 

 
 
 
 
 
  

SYMBOL 
Unit: Millimeter 

MIN TYP MAX 

A 0.85 0.9 0.95 

A1 —— 0.01 0.05 

b 0.18 0.25 0.30 

c 0.18 0.20 0.25 

D 4.40 4.50 4.60 

D2 3.10 3.20 3.30 

D3 3.85REF 

e 0.50BSC 

e1 0.75BSC 

e2 0.25BSC 

Nd 3.50BSC 

E 3.40 3.50 3.60 

E2 2.10 2.20 2.30 

E3 0.35REF 

E4 0.75REF 

L 0.35 0.40 0.45 

h 0.20 0.25 0.30 
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RELATED PARTS 

 

PART NUMBERS DESCRIPTION COMMENTS 

SCT12A0 10-A Fully-integrated 
Synchronous Boost 
Converter 

Vin=2.7V-14V, 12A switch peak current 
No load disconnection control 
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Figure 27.  SCT12A0 Typical Application  
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