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SP2306 
2A/24V SYNCHRONOUS STEP-DOWN DC/DC CONVERTER 

DESCRIPTION  APPLICATIONS 
The SP2306 is a 350KHz pulse-width-modulated, 
DC-DC step-down converter. Its operation ranges 
from 4.75V to 24V. The output is adjustable from 
0.923V to 18V with the output current up to 2A. 
The integrated two MOSFET switches have the 
Rdson at 130mOhm. SP2306 has cycle to cycle 
over current protection with fast transient 
protection. Adjustable soft start prevents in-rush 
current at turn on. Typical shutdown current is 1 
uA. 
 

 • Notebook  
• Green Electronic and Appliance 
• DSP, ASIC Power supplies 
• Network System 
 

FEATURES   PIN CONFIGURATION ( SOP-8 Power Pad )

 
PART MARKING 

• 4.75Vto 24V input voltage 
• 350KHz switching and synchronization 
• Dynamic output-voltage adjustment from 

0.925V to 18V 
• 2A Output Current 
• 93% Efficiency 
• No Schottky Diode Required 
• Programmable Soft Start 
• Over Current/Temperature Protection 
• Shutdown Current at 1uA typical 
• 8-pin SOP Power Package 
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SP2306 
2A/24V SYNCHRONOUS STEP-DOWN DC/DC CONVERTER 

TYPICAL APPLCATION CIRCUIT 
                     

 
    

 
PIN DESCRIPTION & ELECTRICAL CHARACTERISTICS 
 

Operating Rating Pin Symbol Description Min. Typ. Max. Unit
1 BS High-side Gate Drive Boost Input VSW-0.3  VSW0+6 V
2 IN Power Input -0.3  26 V
3 SW Power Switching Output -0.3  VIN+0.3 V
4 GND Ground     
5 FB Feedback Input -0.3  6 V
6 COMP Compensation Node -0.3  6 V
7 EN Enable -0.3  VIN+0.3 V
8 SS Soft Start Control -0.3  6 V
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SP2306 
2A/24V SYNCHRONOUS STEP-DOWN DC/DC CONVERTER 

BLOCK DIAGRAM 

 
 

ORDERING INFORMATION 
 

Part Number Package Part Marking 
SP2306SP8RGB SOP-8  SP2306 
SP2306SP8TGB SOP-8  SP2306 

※ SP2306SP8RGB : 7” Tape Reel; Pb – Free, Halogen-Free 
※ SP2306SP8TGB : Tube; Pb – Free, Halogen-Free 

 
 
 
ABSOULTE MAXIMUM RATINGS (TA=25 , unless otherwise specified.)℃  
The following ratings designate persistent limits beyond which damage to the device may occur.   
 

Symbol Parameter Value Unit 
VIN DC Supply Voltage  -0.3 ~ 26 V 
IOUT Output Current, Source or Sink 2 A 
TJ Operating Junction Temperature Range  150 ℃ 

TSTG Storage Temperature Range  -65 to 150 ℃ 
TLEAD Lead Soldering Temperature for 5 sec. 260 ℃ 
Tope Operation Temperature Range -40 ~ 85 ℃ 
RӨJC Thermal Resistance Junction – Case (*) 10 /W℃  
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SP2306 
2A/24V SYNCHRONOUS STEP-DOWN DC/DC CONVERTER 

ELECTRICAL CHARACTERISTICS  
(Unless otherwise stated, these specifications apply TA=25°C; VIN=+12)  

Symbol Parameter Conditions Min. Typ. Max. Unit
SUPPLY 

VIN Supply Voltage  4.75  24 V 
IIN Supply Current VEN = 2V, VFB = 1V  1.3 1.5 mA
ISD Shutdown Supply Current VEN = 0V  0.3 3.0 uA

UVLO Under Voltage Lockout Threshold  3.8 4.10 4.4 V 
AEA Error Amplifier Voltage Gain*   400  V/V
GEA Error Amplifier Transconductance ΔIC = +/-10uA  800  uA/A
GCS COMP to Current Sense Transconductance   3.5  A/V

FEEDBACK 
VFB Feedback Voltage 4.75V≦VIN≦24V 0.9 0.923 0.946 V 

VFB(TH) Feedback Overvoltage Threshold   1.1  V 
ENABLE 

VEN Enable Shutdown Voltage  1.1 1.5 2.0 V 
VEN(HY) Enable Shutdown Voltage Hysteresis   210  mV

 Enable Lockout Voltage  2.2 2.5 2.7 V 
 Enable Lockout Hysteresis   210  mV

SOFT START 
ISS Soft-Start Current Vss = 0V  6  uA
TSS Soft-Start Period CSS = 0.1uF  15  mS

SWITCHING REGULATOR 
VOUT Adjustable Output Voltage  0.923  18 V 
fsw Switching Frequency   350  KHz

fSHORT Short Circuit Oscillation Frequency VFB = 0V  100  KHz
DMAX Maximum Duty Cycle VFB = 1V  90  % 
TON Minimum ON Time*   220  nS 

RDS(ON) Drain to Source on-State Resistance*   130  mΩ
ILEAKAGE High Side Switch Leakage Current VEN = 0V, VSW = 0V   10 uA

IU Upper Switch Current Limit Minimum Duty Cycle 3.8 3.4  A 
IL Lower Switch Current Limit Drain to Source  1.1  A 

*Guaranteed by design 
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SP2306 
2A/24V SYNCHRONOUS STEP-DOWN DC/DC CONVERTER 

TYPICAL PERFORMANCE CHARACTERISTICS 
C1=10uF + 0.1uF , C2=2 x 10uF + 0.1uF , L=10uH , Css = 0.1uF , TA= +25℃; unless otherwise noted. 

Steady State Test Waveforms 
VIN=12V,VOUT=5V,IOUT=0A 

Steady State Test Waveforms 
VIN=12V,VOUT=5V,IOUT=3A 

  
Startup Through Enable Waveforms 

VIN=12V,VOUT=5V,IOUT=0A 
Startup Through Enable Waveforms 

VIN=12V,VOUT=5V,IOUT=3A 

  
Shutdown Through Enable Waveforms 

VIN=12V,VOUT=5V,IOUT=0A 
Shutdown Through Enable Waveforms 

VIN=12V,VOUT=5V,IOUT=0A 

  
Short Circuit Test Waveforms 

VIN=12V,VOUT=5V,IOUT=0A 
Short Circuit Recovery Waveforms 

VIN=12V,VOUT=5V,IOUT=0A 

  
CH1：VSW , CH2：VOUT , CH3：VEN , CH4：IL 
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SP2306 
2A/24V SYNCHRONOUS STEP-DOWN DC/DC CONVERTER 

SOP- 8 PACKAGE OUTLINE 
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SP2306 
2A/24V SYNCHRONOUS STEP-DOWN DC/DC CONVERTER 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Information provided is alleged to be exact and consistent.  SYNC Power Corporation presumes no responsibility for the 
penalties of use of such information or for any violation of patents or other rights of third parties, which may result from its use.  
No license is granted by allegation or otherwise under any patent or patent rights of SYNC Power Corporation.  Conditions 
mentioned in this publication are subject to change without notice.  This publication surpasses and replaces all information 
previously supplied.  SYNC Power Corporation products are not authorized for use as critical components in life support 
devices or systems without express written approval of SYNC Power Corporation. 
 

©The SYNC Power logo is a registered trademark of SYNC Power Corporation 
©2011 SYNC Power Corporation – Printed in Taiwan – All Rights Reserved 

SYNC Power Corporation 
7F-2, No.3-1, Park Street  

NanKang District (NKSP), Taipei, Taiwan, 115, R.O.C 
Phone: 886-2-2655-8178 
Fax: 886-2-2655-8468 

http://www.syncpower.com 
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