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2A 2MHz 5.5V Synchronous Buck Converter  

BL8039 

  
DESCRIPTION 
 

The BL8039 is a high-efficiency, DC-to-DC step-
down switching regulators, capable of delivering up 
to 2A of output current. The device operates from 
an input voltage range of 2.6V to 5.5V and provides 
an output voltage from 0.6V to VIN. Working at a 
fixed frequency of 2MHz allows the use of small 
external components, such as ceramic input and 
output caps, as well as small inductors, while still 
providing low output ripples. This low noise output 
along with its excellent efficiency achieved by the 
internal synchronous rectifier, making BL8039 an 
ideal replacement for large power consuming linear 
regulators. Internal soft-start control circuitry 
reduces inrush current. Short-circuit and thermal 
shutdown protection improves design reliability. 
 
The BL8039 is available in SOT23-5 package. 
 
 
 

FEATURES 
 

 High efficiency: up to 97% 

 Up to 2A Max output current 

 Output voltage range: VREF to VIN 

 2MHz switching frequency  

 Low dropout 100% duty operation 

 Internal compensation and soft-start 

 Current mode control  

 Reference 0.6V±2% 

 Logic control shutdown (IQ<1uA) 

 Thermal shutdown, UVLO 

 Available in SOT23-5 
 

APPLICATIONS 
 

 Cellular phones 

 Digital cameras 

 MP3 and MP4 players 

 Set top boxes 

 Wireless and DSL modems 

 USB supplied devices in notebooks 

 Portable devices 
 

TYPICAL APPLICATION 
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 ORDERING INFORMATION 
 

Part No. Package Tape&Reel 
BL8039CB5TR SOT23-5 3000pcs/reel 

 

ABSOLUTE MAXIMUM RATING 
 

Parameter Value 
Max input voltage 8V 

Max operating junction temperature(TJ) 125C 

Ambient temperature(TA) -40C – 85C 

Maximum power dissipation 
SOT23-5 

400mW 

Package thermal resistance(JA) 200C/W 

Storage temperature(TS) -40C - 150C 

Lead temperature & time 260C, 10S 

ESD (HBM) >2000V 

Note: Exceed these limits to damage to the device. Exposure to absolute maximum rating conditions may affect 
device reliability. 
 

ELECTRICAL CHARACTERISTICS 

(VIN=5V, TA=25C, unless otherwise specified.) 

Symbol Parameter Conditions Min Typ Max Unit 

VIN Input voltage range 
 

2.6 
 

5.5 V 

VOVP Input overvoltage threshold   6.1  V 

VREF Feedback voltage Vin=5V 0.588 0.6 0.612 V 

IFB Feedback leakage current 
  

0.1 1 uA 

IQ Quiescent current Active, VFB=0.65, No Switching 
 

80 
 

uA 

ISHUTDOWN Shutdown input current EN=0V   1 uA 

LNR Line regulation Vin=2.6V to 5.5V 
 

0.1 0.2 %/V 

LDR Load regulation Iout=0.01 to 1A 
 

0.1 0.2 %/A 

FSOC Switching frequency 
 

1.6 2 2.4 MHz 

RDSON_P PMOS Rdson 
  

180  mohm 

RDSON_N NMOS Rdson 
  

130  mohm 

VUVLO Under voltage lockout  1.9 2.1 2.3 V 

VUVLO_HY UVLO hysteresis   100  mV 

ILIMIT Peak current limit 
 

 2.7 3.3 A 

INOLOAD  Vin=5V, Vout=3.3V, Iout=0A  80  uA 

ISWLK SW leakage current Vin=6V, VSW=0 or 6V, EN=0V 
  

1 uA 

IENLK EN leakage current 
   

1 uA 

VH_EN EN input high voltage 
 

1.2 
  

V 

VL_EN EN input low voltage 
   

0.5 V 

TSD Thermal shutdown temp   160  °C 

TSH Thermal shutdown hysteresis   15  °C 
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 ELECTRICAL PERFORMANCE 
Tested under TA=25C, unless otherwise specified 

 

 
 

 

Output Ripple and SW at 1A load 
Vin=5V / Vout=1.2V 

 

  
Ch2—Vout ripple, Ch3—Vsw, Ch4—ISW 

 
 

Output Ripple and SW at 1A load 
Vin=5V / Vout=1.8V 

 

  
Ch2—Vout ripple, Ch3—Vsw, Ch4—ISW 
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 Output Ripple and SW at 1A load 
Vin=5V / Vout=2.5V 

 

  
Ch2—Vout ripple, Ch3—Vsw, Ch4—ISW 

 

Output Ripple and SW at 1A load 
Vin=5V / Vout=3.3V 

 

  
Ch2—Vout ripple, Ch3—Vsw, Ch4—ISW 

 

Load Transient 
Vin=5V / Vout=1.2V / Iout=0.01~1.8A 

 

  
Ch2—Vout ripple, Ch4—Iout 

   

 
Load Transient 

Vin=5V / Vout=2.5V / Iout=0.01~1.8A 
 

  
Ch2—Vout ripple, Ch4—Iout 

 

Load Transient 
Vin=5V / Vout=1.8V / Iout=0.01~1.8A 

 

  
Ch2—Vout ripple, Ch4—Iout 

   

 

Load Transient 
Vin=5V / Vout=3.3V / Iout=0.01~1.8A 

 

  
Ch2—Vout ripple, Ch4—Iout 
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 PIN DESCRIPTION 
 

Pin # Name Description 
1 EN Enable pin for the IC. Drive the pin to high to enable the part, and low to disable. 

2 GND Ground. 

3 SW Inductor connection. Connect an inductor between SW and the regulator output. 

4 VIN Supply voltage.  

5 FB 
Feedback input. Connect an external resistor divider from the output to FB and GND to set the 
output to a voltage between 0.6V and Vin. 

 

BLOCK DIAGRAM 

 
 

DETAILED DESCRIPTION 
 

The BL8039 high-efficiency switching regulator is a 
small, simple, DC-to-DC step-down converter 
capable of delivering up to 2A of output current. 
The device operates in pulse-width modulation 
(PWM) at 2MHz from a 2.6V to 5.5V input voltage 
and provides an output voltage from 0.6V to VIN, 
making the BL8039 ideal for on-board post-
regulation applications. An internal synchronous 
rectifier improves efficiency and eliminates the 
typical Schottky free-wheeling diode. Using the on 
resistance of the internal high-side MOSFET to 
sense switching currents eliminates current-sense 
resistors, further improving efficiency and cost.  
 

Loop operation 
BL8039 uses a PWM current-mode control scheme. 
An open-loop comparator compares the integrated 
voltage-feedback signal against the sum of the 
amplified current-sense signal and the slope 

compensation ramp. At each rising edge of the 
internal clock, the internal high-side MOSFET turns 
on until the PWM comparator terminates the on 
cycle. During this on-time, current ramps up 
through the inductor, sourcing current to the 
output and storing energy in the inductor. The 
current mode feedback system regulates the peak 
inductor current as a function of the output voltage 
error signal. During the off cycle, the internal high-
side P-channel MOSFET turns off, and the internal 
low-side N-channel MOSFET turns on. The inductor 
releases the stored energy as its current ramps 
down while still providing current to the output. 
 

Current sense 
An internal current-sense amplifier senses the 
current through the high-side MOSFET during on 
time and produces a proportional current signal, 
which is used to sum with the slope compensation 
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 signal. The summed signal then is compared with 
the error amplifier output by the PWM comparator 
to terminate the on cycle. 
 

Current limit 
There is a cycle-by-cycle current limit on the high-
side MOSFET of 2.7A (typ). When the current 
flowing out of SW exceeds this limit, the high-side 
MOSFET turns off and the synchronous rectifier 
turns on. BL8039 utilizes a frequency fold-back 
mode to prevent overheating during short-circuit 
output conditions. The device enters frequency 
fold-back mode when the FB voltage drops below 
100mV, limiting the current to 2.7A (typ) and 
reducing power dissipation. Normal operation 
resumes upon removal of the short-circuit 
condition.  

 

Soft-start 
BL8039 has an internal soft-start circuitry to reduce 
supply inrush current during startup conditions. 
When the device exits under-voltage lockout 

(UVLO), shutdown mode, or restarts following a 
thermal shutdown event, the soft-start circuitry 
slowly ramps up current available at SW. 
 

UVLO 
If VIN drops below 2.1V, the UVLO circuit inhibits 
switching. Once VIN rises above 2.2V, the UVLO 
clears, and the soft-start sequence activates.  
 

Thermal shutdown 
Thermal shutdown protection limits total power 
dissipation in the device. When the junction 
temperature exceeds TJ= +160°C, a thermal sensor 
forces the device into shutdown, allowing the die to 
cool. The thermal sensor turns the device on again 
after the junction temperature cools by 15°C, 
resulting in a pulsed output during continuous 
overload conditions. Following a thermal-shutdown 
condition, the soft-start sequence begins. 
 
 

 

DESIGN PROCEDURE 
 

Setting output voltages 
Output voltages are set by external resistors. The 
FB threshold is 0.6V. 

𝑅𝑇𝑂𝑃 = 𝑅𝐵𝑂𝑇𝑇𝑂𝑀 × (
𝑉𝑂𝑈𝑇
0.6

− 1) 
 

Input capacitor selection 
The input capacitor in a DC-to-DC converter reduces 
current peaks drawn from the battery or other 
input power source and reduces switching noise in 
the controller. The impedance of the input 
capacitor at the switching frequency should be less 
than that of the input source so high-frequency 
switching currents do not pass through the input 
source. The output capacitor keeps output ripple 
small and ensures control-loop stability. The output 
capacitor must also have low impedance at the 

switching frequency. Ceramic, polymer, and 
tantalum capacitors are suitable, with ceramic 
exhibiting the lowest ESR and high-frequency 
impedance. Output ripple with a ceramic output 
capacitor is approximately as follows: 

∆𝐼𝐿 =
𝑉𝑂𝑈𝑇
𝐿 × 𝑓𝑆

× (1 −
𝑉𝑂𝑈𝑇
𝑉𝐼𝑁

) 

 

∆𝑉𝑂𝑈𝑇 =
𝑉𝑂𝑈𝑇

8 × 𝑓𝑆
2 × 𝐿 × 𝐶𝑂𝑈𝑇

× (1 −
𝑉𝑂𝑈𝑇
𝑉𝐼𝑁

) 

If the capacitor has significant ESR, the output 
ripple component due to capacitor ESR is as follows: 

∆𝑉𝑂𝑈𝑇 =
𝑉𝑂𝑈𝑇
𝑓𝑆 × 𝐿

× (1 −
𝑉𝑂𝑈𝑇
𝑉𝐼𝑁

) × 𝑅𝐸𝑆𝑅  
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 LAYOUT GUIDE 
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L Jumper

OffOn

Cout

R2
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Cin

SW
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PACKAGE OUTLINE 
 

Package SOT23-5 Devices per reel 3000pcs 
Package specification: 

 
Unit: mm 

 



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for Switching Controllers category:
 
Click to view products by  Belling manufacturer:  
 
Other Similar products are found below :  

LV5065VB-TLM-H  LV5066V-TLM-H  LV5725JAZ-AH  NCP1218AD65R2G  NCP1234AD100R2G  NCP1244BD065R2G  NCP1336ADR2G

 NCP6153MNTWG  NCP81101BMNTXG  NCP81205MNTXG  SJE6600  AZ7500BMTR-E1  IR35215MTRPBF  SG3845DM 

NCP4204MNTXG  NCP6132AMNR2G  NCP81102MNTXG  NCP81203MNTXG  NCP81206MNTXG  UBA2051C  IR35201MTRPBF 

NCP1240AD065R2G  NCP1240FD065R2G  NCP1361BABAYSNT1G  NCP1230P100G  NX2124CSTR  SG2845M  NCP1366BABAYDR2G 

NCP81101MNTXG  TEA19362T/1J  NCP81174NMNTXG  NCP4308DMTTWG  NCP4308DMNTWG  NCP4308AMTTWG 

NCP1366AABAYDR2G  NCP1251FSN65T1G  NCP1246BLD065R2G  iW1760B-10  MB39A136PFT-G-BND-ERE1  NCP1256BSN100T1G 

LV5768V-A-TLM-E  NCP1365BABCYDR2G  NCP1365AABCYDR2G  MCP1633T-E/MG  MCP1633-E/MG  NCV1397ADR2G 

NCP81599MNTXG  NCP1246ALD065R2G  AZ494AP-E1  NCP1247BD065R2G  

https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/power-management-ics/voltage-regulators-voltage-controllers/switching-controllers
https://www.x-on.com.au/manufacturer/belling
https://www.x-on.com.au/mpn/onsemiconductor/lv5065vbtlmh
https://www.x-on.com.au/mpn/onsemiconductor/lv5066vtlmh
https://www.x-on.com.au/mpn/onsemiconductor/lv5725jazah
https://www.x-on.com.au/mpn/onsemiconductor/ncp1218ad65r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1234ad100r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1244bd065r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1336adr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp6153mntwg
https://www.x-on.com.au/mpn/onsemiconductor/ncp81101bmntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp81205mntxg
https://www.x-on.com.au/mpn/onsemiconductor/sje6600
https://www.x-on.com.au/mpn/diodesincorporated/az7500bmtre1
https://www.x-on.com.au/mpn/infineon/ir35215mtrpbf
https://www.x-on.com.au/mpn/microchip/sg3845dm
https://www.x-on.com.au/mpn/onsemiconductor/ncp4204mntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp6132amnr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp81102mntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp81203mntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp81206mntxg
https://www.x-on.com.au/mpn/philips/uba2051c
https://www.x-on.com.au/mpn/infineon/ir35201mtrpbf
https://www.x-on.com.au/mpn/onsemiconductor/ncp1240ad065r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1240fd065r2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1361babaysnt1g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1230p100g
https://www.x-on.com.au/mpn/microchip/nx2124cstr
https://www.x-on.com.au/mpn/microchip/sg2845m
https://www.x-on.com.au/mpn/onsemiconductor/ncp1366babaydr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp81101mntxg
https://www.x-on.com.au/mpn/nxp/tea19362t1j
https://www.x-on.com.au/mpn/onsemiconductor/ncp81174nmntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp4308dmttwg
https://www.x-on.com.au/mpn/onsemiconductor/ncp4308dmntwg
https://www.x-on.com.au/mpn/onsemiconductor/ncp4308amttwg
https://www.x-on.com.au/mpn/onsemiconductor/ncp1366aabaydr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1251fsn65t1g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1246bld065r2g
https://www.x-on.com.au/mpn/dialogsemiconductor/iw1760b10
https://www.x-on.com.au/mpn/infineon/mb39a136pftgbndere1
https://www.x-on.com.au/mpn/onsemiconductor/ncp1256bsn100t1g
https://www.x-on.com.au/mpn/onsemiconductor/lv5768vatlme
https://www.x-on.com.au/mpn/onsemiconductor/ncp1365babcydr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp1365aabcydr2g
https://www.x-on.com.au/mpn/microchip/mcp1633temg
https://www.x-on.com.au/mpn/microchip/mcp1633emg
https://www.x-on.com.au/mpn/onsemiconductor/ncv1397adr2g
https://www.x-on.com.au/mpn/onsemiconductor/ncp81599mntxg
https://www.x-on.com.au/mpn/onsemiconductor/ncp1246ald065r2g
https://www.x-on.com.au/mpn/diodesincorporated/az494ape1
https://www.x-on.com.au/mpn/onsemiconductor/ncp1247bd065r2g

