
BL2940     

                            www.belling.com.cn                            V1.1 
 
 
 

Page1 

1A Low-Dropout Regulator BL2940 

DESCRIPTION 

The BL2940 posi t ive vol tage regulator features the abil i ty to 

source 1A of output current with a dropout vol tage of  typically 

0.5V and a maximum of 1V over the ent i re temperature range. 

Furthermore, a quiescent current reduction c ircuit  has been 

included which reduces the ground current when the di f ferent ia l  

between the input vol tage and the output vol tage exceeds 

approximately 3V. The quiescent current with 1A of output 

current and an input-output d i f ferent ia l of  5V is therefore only 30 

mA. Higher quiescent currents only exist  when the regulator is in 

the dropout mode (VIN  − VOUT ≤  3V).  Designed also for vehicular 

appl icat ions, the BL2940 and al l  regulated c ircuitry are protected 

from reverse battery instal lat ions or 2-battery jumps. During l ine 

transients,  such as load dump when the input vol tage can 

momentar i ly exceed the speci f ied maximum operating vol tage, 

the regulator wi l l  automatical ly shut down to protect both the internal c ircui ts and the load.  

The BL2940 cannot be harmed by temporary mirror-image insertion.  Famil iar regulator 

features such as short c i rcui t and thermal over load protect ion are also provided. 

 

FEATURES                                 

�  Dropout vol tage typical ly 0.5V @IO = 1A 

�  Output current in excess of 1A 

�  Output vol tage tr immed before assembly 

�  Reverse battery protect ion 

�  Internal  short c i rcuit  current l imit  

�  Mirror image insertion protect ion 

�  P+ Product Enhancement tested 
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PIN CONFIGURATION 
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        TO-220                              TO-263 

 

BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS  (Ta=25℃)   *1 
    

Character ist ic  Limit   Unit  

Surge Supply vol tage(t≤ 100ms) 60 V 

Input Voltage 26 V 

Internal  power dissipat ion  Internal ly Limited  

Maximum junction temperature 150 ℃  

Storage temperature range -65 ~ +150 ℃  

ESD suscept ib i l i ty  （HBM）  2 kV 

 

ELECTRICAL CHARACTERISTICS  

 (V IN =V O+5V, IO=1A, CO=22µF, TA = 25℃  unless otherwise speci f ied. ) 
 

5V 8V 
Character ist ic  Condit ions 

Min.  Typ. Max Min.  Typ. Max 
Unit  

6.25V≤V IN≤26V 9.4V≤V IN≤26V 
Output vol tage 5mA≤ I O≤1A 

4.85 5.00 5.15 7.76 8.00 8.24 
V 

Line regulat ion 
V O+2V≤V IN≤26V 
I O =5mA 

 20 50  20 80 mV 

Load regulat ion 50mA≤ I O≤1A  35 50  55 80 mV 

Output impedance 
100mADC and 
20mArms,  
f O =120Hz 

 35   55  mΩ  

V O+2V≤V IN≤26V 
I O =5mA 

 10 15  10 15 mA 
Quiescent current 

V IN =V O+5V 
I O=1A 

 30 45  30 45 mA 

Output noise 
vol tage 

10Hz-100kHz, 
I O =5mA 

 150   240  µVrms 

f O =120Hz,1Vrms 
I O =100mA 

60 72  54 66  
Ripple re ject ion 

f O =1kHz,1Vrms 
I O =5mA 

60   54   
dB 

Long term 
stabi l i ty 

  20   32  
mV/ 

1000Hr 
I O =1A  0.5 0.8  0.5 0.8 V MAX  

Dropout vol tage 
I O =100mA  110 150  110 150 mVMAX 

Short  c ircui t  
current 

 1.6 1.9  1.6 1.9  A 

Maximum l ine 
transient 

RO =100Ω  
T≤ 100ms 

60 75  60 75  V 

Reverse polari ty 
DC input voltage 

RO =100Ω   -30 -15  -30 -15 V 

Reverse polari ty 
t ransient input 
vol tage 

RO =100Ω  
T≤ 100ms 

 -75 -50  -75 -50 V 
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ELECTRICAL CHARACTERISTICS  

(V IN =V O+5V, IO=1A, CO=22µF, TA = 25℃  unless otherwise speci f ied. ) 

 
9V 10V 

Character ist ic  Condit ions 
Min.  Typ. Max Min.  Typ. Max 

Unit  

10.5V≤V IN≤26V 11.5V≤V IN≤26V 
Output vol tage 5mA≤ I O≤1A 

8.73 9.00 9.27 9.70 10.0 10.3 
V 

Line regulat ion 
V O+2V≤V IN≤26V 
I O =5mA 

 20 90  20 100 mV 

Load regulat ion 50mA≤ I O≤1A  60 90  65 100 mV 

Output impedance 
100mADC and 
20mArms,  
f O =120Hz 

 60   65  mΩ  

V O+2V≤V IN≤26V 
I O =5mA 

 10 15  10 15 mA 
Quiescent current 

V IN =V O+5V 
I O=1A 

 30 45  30 45 mA 

Output noise 
vol tage 

10Hz-100kHz, 
I O =5mA 

 270   300  µVrms 

Ripple re ject ion 
f O =120Hz,1Vrms 
I O =100mA 

52 64  51 63  dB 

Long term 
stabi l i ty 

  34   36  
mV/ 

1000Hr 
I O =1A  0.5 0.8  0.5 0.8 V 

Dropout vol tage 
I O =100mA  110 150  110 150 mV 

Short  c ircui t  
current 

 1.6 1.9  1.6 1.9  A 

Maximum l ine 
transient 

RO =100Ω  
T≤ 100ms 

60 75  60 75  V 

Reverse polari ty 
DC input voltage 

RO =100Ω   -30 -15  -30 -15 V 

Reverse polari ty 
t ransient input 
vol tage 

RO =100Ω  
T≤ 100ms 

 -75 -50  -75 -50 V 
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ELECTRICAL CHARACTERISTICS  

(V IN =V O+5V, IO=1A, CO=22µF, TA = 25℃  unless otherwise speci f ied. ) 
 

12V 15V 
Character ist ic  Condit ions Min.  

*5 
Typ. 

Max 
*5 

Min.  
*5 

Typ. 
Max 
*5 

Unit  

13.6V≤V IN≤26V 16.75V≤V IN≤26V 
Output vol tage 5mA≤ I O≤1A 

11.64 12.0 12.36 14.55 15.0 15.45 
V 

Line regulat ion 
V O+2V≤V IN≤26V 
I O =5mA 

 20 120  20 150 mV 

Load regulat ion 50mA≤ I O≤1A  55 120    mV 

Output impedance 
100mADC and 
20mArms,  
f O =120Hz 

 80   100  mΩ  

V O+2V≤V IN≤26V 
I O =5mA 

 10 15    mA 
Quiescent current 

V IN =V O+5V 
I O=1A 

 30 45  30 45 mA 

Output noise 
vol tage 

10Hz-100kHz, 
I O =5mA 

 360   450  µVrms 

f O =120Hz,1Vrms 
I O =100mA 

54 66     
Ripple re ject ion 

f O =1kHz,1Vrms 
I O =5mA 

      
dB 

Long term 
stabi l i ty 

  48   60  
mV/ 

1000Hr 
I O =1A  0.5 0.8  0.5 0.8 V 

Dropout vol tage 
I O =100mA  110 150  110 150 mV 

Short  c ircui t  
current 

 1.6 1.9  1.6 1.9  A 

Maximum l ine 
transient 

RO =100Ω  
T≤ 100ms 

60 75  60 75  V 

Reverse polari ty 
DC input voltage 

RO =100Ω   -30 -15  -30 -15 V 

Reverse polari ty 
t ransient input 
vol tage 

RO =100Ω  
T≤ 100ms 

 -75 -50  -75 -50 V 
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APPLICATION SUMMARY 

External Capacitors 

The output capacitor is cr i t ical to maintain ing regulator stabil i ty, and must meet the 

required condit ions for both ESR(Equivalent Ser ies Resistance) and minimum amount of 

capacitance.  

MINIMUM CAPACITANCE: 

The minimum output capacitance required to 

maintain stabi l i ty is 22 µF (th is value may be 

increased without l imit).  Larger values of output 

capacitance wi l l  give improved transient response. 

ESR LIMITS: 

The ESR of the output capacitor wil l  cause loop 

instabi l i ty i f  i t  is too high or too low. The 

acceptable range of ESR plot ted versus load 

current is shown in the graph r ight.  I t  is essent ial 

that the output capacitor meet these requirements, 

or oscil lat ions can result.  

                                                      Fig .  ESR Limits 

I t  is  important to note that for most capacitors, ESR is specif ied only at room temperature. 

However, the designer must ensure that the ESR wi l l s tay inside the l imits shown over the 

enti re operat ing temperature range for the design. 

For a luminum electro lyt ic  capacitors,  ESR wi l l  increase by about 30X as the temperature is 

reduced from 25°C to −40°C. This type of  capacitor is not wel l -sui ted for low temperature 

operat ion. 

Sol id tantalum capacitors have a more stable ESR over temperature, but are more expensive 

than aluminum electro lyt ics.  A cost-ef fect ive approach sometimes used is to paral le l  an 

aluminum electrolyt ic with a sol id Tantalum, with the total  capacitance spl i t  about 75/25% 

with the Aluminum being the larger value. 

I f  two capacitors are paral leled, the ef fect ive ESR is the paral le l  of the two individual 

values.  The “ f lat ter”  ESR of the Tantalum wi l l  keep the ef fect ive ESR from r is ing as 

quickly at low temperatures. 
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CHARACTERISTICS CURVE 

 

 

 



                                  BL2940 

                            www.belling.com.cn                            V1.1 
 
 
 
 

Page8 

 

 

 

 

 



                                  BL2940 

                            www.belling.com.cn                            V1.1 
 
 
 
 

Page9 

 
 

 

 

 

 
 



                                  BL2940 

                            www.belling.com.cn                            V1.1 
 
 
 
 

Page10 

 
 

 

 

 

 



                                  BL2940 

                            www.belling.com.cn                            V1.1 
 
 
 
 

Page11 

 

OUTLINE DRAWING 
 

TO-252                                                             Unit :  mm 
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SOT-223                                                            Unit :  mm 

 

 
 

TO-220                                                            Unit : mm 
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TO-263                                                             Unit :  mm 

 

 
 

 


