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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 

Revision 1.1: Update Absolute Maximum Ratings 

Revision 1.2: Corrected typographical error in the Operation section 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE 

PACKAGING 
TYPE 

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT81624QMRDR Tape & Reel 4000 1624Q 10 MSOP-10L 3 

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

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
 

ISEN

UVLO/EN

COMP

FB

VIN

VCC

DR

PGND

1

2

3

4 7

8

9

10

5AGND FA/SYNC/SD6

 
Top View: 10-Lead Plastic MSOP 3mmx3mm 

VIN, UVLO_EN -0.3 62 V  

VCC, DR (DC voltage) -0.3 6.6 V  

VCC, DR (Transient for <20ns) -1.0 7.0 V  

ISEN, COMP, FB, FA/SYNC/SD -0.3 5.5 V  

Peak Driver Output Current  1(2) A  

J
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PIN FUNCTIONS (continued) 

NAME NO. DESCRIPTION 

FA/SYNC/SD 6 

Switching frequency setting pin. The switching frequency is programmed by a 
single resistor between this pin and AGND. 
The internal clock can be synchronized to an external clock. A high level on this 
pin for ≥ 30 µs will turn the device off and the device will then draw 3.9 µA from 
the supply typically. 

PGND 7 Power ground pin. 

DR 8 
N-channel MOSFET gate drive output. Connect directly to the gate of the N-
channel MOSFET through a short, low inductance path. 

VCC 9 
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ELECTRICAL CHARACTERISTICS (continued) 
VIN=12V, TJ=-40°C~125°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Soft start 

TSS Soft-start Time   14  ms 

Switching Frequency 

FSW Switching frequency RFA/SYNC/SD=47.5kΩ 345 400 455 kHz 

VSYN_HI 
Threshold for Synchronization on 
FA/SYNC/SD pin 

Synchronization voltage 
rising 

 1.27 1.45 V 

VSYN_LO  
Synchronization voltage 
falling 

0.58 0.68  V 

DMAX Maximum Duty Cycle RFA/SYNC/SD=47.5kΩ 85 91  % 

tON_MIN Minimum on-time Fsw=400kHz  250   ns 

VSD_HI 
Shutdown signal threshold on 
FA/SYNC/SD pin 

Shutdown voltage rising  1.27 1.45 
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TYPICAL CHARACTERISTICS 

Figure 1. ISD vs. Input Voltage 
 

Figure 2. IQ vs. Input Voltage 

Figure 3. Switching Frequency vs
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TYPICAL CHARACTERISTICS 

 

Figure 7. Current Sense Threshold vs. Input Voltage 

 

Figure 8. DR Volage vs. Input Voltage 

 

Figure 9. COMP Source Current vs. Temperature 
 

Figure 10. COMP Sink Current vs. Temperature 

Figure 11. DR Resistance vs. Temperature 

 

Figure 12. Shutdown Threshold Hysteresis vs. Temperature 
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FUNCTIONAL BLOCK DIAGRAM 

 
Figure 13. Functional Block Diagram 
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-Mc
VSL

Perturbed Signal

Steady state
Signal Vsamp 

M1
M2

∆Vsamp0

∆Vsamp1

Control Signal Vc

Compensation Ramp

DTs (1-D)Ts

+

-

p  

M

rtWj

0.02778672 0 0 72 804 G


48.169 80.656 Tj

ET

BT

72 0 0 72  
Figure 14.  Sub-Harmonic Oscillation for D>0.5 and Compensation Ramp to Avoid Sub-Harmonic Oscillation 

The current mode control scheme samples the inductor current, IL, and compares the sampled signal, Vsamp, to a 
internally generated control signal, Vc. The current sense resistor, RSEN, as shown in Figure 15 converts the sampled 

inductor current, IL, to the voltage signal, Vsamp, that is proportional to IL such that： 

*samp L SENV I R=
 

(1) 

Figure 14 illustrate the theory why Sub-Harmonic Oscillation happen. The rising and falling slopes, M1 and -M2 
respectively, of Vsamp are also proportional to the inductor current rising and falling slopes, Mon and -Moff 
respectively. Where Mon is the inductor slope during the switch on-time and -Moff is the inductor slope during the 

switch off-time and are related to M1 and -M2 by： 

1 *on SENM M R=
 

(2) 

2 *off SENM M R− = −
 

(3) 

For the boost topology: 

1 * * /on SEN SENM M R Vin R L= =
 

(4) 

2 * ( )* /off SEN SENM M R Vout Vin R L= = −
 

(5) 

In Figure 14, a small increase in the load current causes the sampled signal to increase by ΔVsamp0. The effect of 
this load change, ΔVsamp1, at the end of the first switching cycle is 

2
1 0

1

( )*c
samp samp

c

M M
V V

M M

−
 = − 

+
 

(6) 

So, When No compensation ramp signal is added, which Mc is zero, then: 

2
1 0 0

1

( )* ( )*
1

samp samp samp

M D
V V V

M D
 = −  = − 

−
 

(7) 

When D > 0.5, ΔVsamp1 will be greater than ΔVsamp0. In other words, the disturbance is 
divergent. So a very small perturbation in the load will cause the disturbance to increase.  

After a compensation ramp is added to the control signal. To ensure that the perturbed signal converges we must 
maintain: 

2

1

( )c

c

M M

M M

−
−

+
<1 

(8) 
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The compensation ramp has been added internally in the SCT81624Q. The slope of this compensation ramp has 
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Output Voltage 

The output voltage is set by an external resistor divider RFBT and RFBB in typical application schematic. A minimum 
current of typical 20uA flowing through feedback resistor divider gives good accuracy and noise covering. The value 
of RFBT can be calculated by Equation 12. 

REFOUT
FBT FBB

REF

V V
R R

V

−
=    
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SCT81624Q

FA/SYNC/SD
RFA

>1.275V

ON: Normal operation

OFF: Shut down mode

 
Figure18. Shutdown operation in Frequency Adjust Mode 

 

     

FA/SYNC/SD

RFA

DR

30uS

SCT81624Q

              
Figure19. Shutdown operation in Frequency Synchronization Mode 

Enable and Under Voltage Lockout Threshold 

The external UVLO resistor divider must be designed so that the voltage at the UVLO pin is greater than 1.42 V 
typical) when the input voltage is in the desired operating range. The values of R1 and R2 can be calculated as 
shown in Equation 14 and Equation 15. 

( ) ( )
R1

IN ON IN OFF

UVLO

V V

I

−
=  

 

 

(14) 

 

where 
⚫ VIN(ON) is the desired start-up voltage of the converter 
⚫ VIN(OFF) is the desired turnoff voltage of the converter. 

( )

R2 R1* UVLOEN

IN ON UVLOEN

V

V V
=

−
 (15) 

VIN

R1

R2

UVLO/

EN

 
Figure 20.  System UVLO Resistor Divider 
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APPLICATION INFORMATION 

Typical Application (Boost) 
 

ISEN

COMP

FB

AGND PGND

DR

FA/SYNC/SD

VIN

VIN

1k

15mΩ

L
SBD

4*10uF

4*22uF

10.2k

84.5k

47.5k

SCT81624Q

 
Figure 21. Application Schematic, 3V to 11V, 2A Boost Regulator at 400kHz 

Design Parameters 

Design Parameters Example Value 

Input Voltage 5V Normal 3V to 11V 

Output Voltage 12V 

Maximum Output Current 3A 
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The input capacitor should be capable of handling the RMS current. Although the input capacitor is not as critical in 
a boost application, low values can cause impedance interactions. Therefore, a good quality capacitor should be 
chosen in the range of 10 µF to 40 µF. If a value lower than 10 µF is used, then problems with impedance 
interactions or switching noise can affect the SCT81624Q. To improve performance, especially with Vin below 8 
volts, it is recommended to use a 2.2 Ohm resistor at the input to provide an RC filter. The resistor is placed in 
series with the VIN pin with only a bypass capacitor attached to the VIN pin directly. A 0.1-µF or 1-µF ceramic 
capacitor is necessary in this configuration. The bulk input capacitor and inductor will connect on the other side of 
the resistor at the input power supply. 

Output Capacitor Selection 

For small output voltage ripple, choose a low-ESR output capacitor like a ceramic capacitor. Typically, 3～4x 22μF 

ceramic output capacitors work for most applications. A 0.1μF ceramic bypass capacitor is recommended to be 

placed as close as possible to the switch node. Higher capacitor values can be used to improve the load transient 

response. Due to a capacitor’s derating under DC bias, the bias 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. From the required output voltage ripple, use the equation 20 and 21 to 
calculate the minimum required effective capacitance, COUT. 

𝑉𝑟𝑖𝑝𝑝𝑙𝑒_𝐶 =
(𝑉𝑂𝑈𝑇 − 𝑉𝐼𝑁_𝑀𝐼𝑁) × 𝐼𝑂𝑈𝑇

𝑉𝑂𝑈𝑇 × 𝑓𝑆𝑊 × 𝐶𝑂𝑈𝑇

 (20) 

𝑉𝑟𝑖𝑝𝑝𝑙𝑒_𝐸𝑆𝑅 = 𝐼𝐿𝑝𝑒𝑎𝑘 × 𝐸𝑆𝑅 (21) 

where 

• Vripple_C is output voltage ripple caused by charging and discharging of the output capacitor. 

• Vripple_ESR is output voltage ripple caused by ESR of the output capacitor. 

• VIN_MIN 
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APPLICATION INFORMATION 

Typical Application(Sepic) 

 

ISEN

COMP

FB

AGND PGND

DR

FA/SYNC/SD

VIN

V

I

N

 
Figure 28. Application Schematic, 5V to 50V, 2A Sepic Regulator at 400kHz  

Design Parameters 

Design Parameters Example Value 

Input Voltage 24V Normal 5V to 50V 

Output Voltage 12V 

Maximum Output Current 2A 

Switching Frequency 400 KHz 

Output voltage ripple (peak to peak) 75mV (Load=2A) 
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Inductor Selection (Sepic) 

A good rule for determining the inductance to use is to allow the inductor peak-to-peak ripple current to be 
approximately 20% to 40% of the maximum input current at the minimum input voltage. The current ripple flowing 
in inductors L1 and L2 is given by: 

1

_

40% = 40% O
L IN O

IN MIN

V
I I I

V
 =      

 

(27) 

2 40% = 40% L O O   
 

(28) 

Normally we can select equal value for the inductors L1 and L2, derived as: 

_

1 2 = 
IN MIN

MAX

L SW

V
L L L D

I f
= = 

 
 

 

 

(29) 

Where 
⚫ fSW is the switching frequency. 

Note that the saturation current of inductors should be greater than peak current flowing in inductors, given by: 

1_

_

40% 
 (1 )

2 2

OL
L PEAK IN O

IN MIN

VI
I I I

V


= + =   +   

 

(30) 

2_

40% 
 (1 )

2 2

L
L PEAK O O

I
I I I


= + =  +   

 

(31) 

If L1 and L2 are wound in same core as a coupled inductor, the inductance required will be half due to the mutual 
induction, calculated by: 

_

1 2 = 
2 2

IN MIN

MAX

L SW

VL
L L D

I f
= = 

 
 

 

 

(32) 

Power MOSFET Selection 

The following parameters should be taken into consideration for MOSFET: the on-resistance RDS_ON, the minimum 
gate threshold voltage V
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VOUT/AC
Q

OFF

Q

ON

 VESR  VOUT

 VCOUT

 

Figure 29. Output Voltage Ripple 
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Application Waveforms 
Vin=5V, Vout=12V, unless otherwise noted 

 

 
Figure 30. Power up(Iload=2A) 
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Layout Guideline 

                    

 

Figure 36. BOOST PCB Layout 
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PACKAGE INFORMATION 

FRONT VIEW

NOTE:

1) ALL DIMENSIONS ARE IN MILLIMETERS.

2) PACKAGE LENGTH DOES NOT INCLUDE MOLD FLASH, 

PROTRUSION OR GATE BURR. 

3) DRAWING MEETS JEDEC MO-187, VARIATION BA. 

4) DRAWING IS NOT TO SCALE. 

TOP VIEW

SIDE VIEW

RECOMMENDED LAND PATTERN

PIN1 ID

BOTTOM VIEW
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TAPE AND REEL INFORMATION 

 

 

NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third 
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any 
application. SCT will not assume any legal responsibility for any said applications. 


