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ML6151

BST  1

VIN  2

SW  3

GND  4

  8 REX

7 EN

      6 COMP

5 FB
 

 
                  

1 BST I 
  1~10nF 

 SW  

2 VIN P  4.5V ~ 24V 

3 SW O  

4 GND G  

5 FB I  

6 COMP I 
RC

  

7 EN I IC IC 

8 REX I 
 

350KHz ~ 2.0MHz  

 
 

     MIN MAX 

 (VIN) - 0.3 V + 24 V 

SW  (VSW) - 1.0 V VIN + 1V 

BST  (VBST) VSW - 0.3V Vsw + 6V 

FB EN COMP REX  

(VFB VEN VCOMP VREX) 
- 0.3V + 6V 

 - 40  + 150  

 - 55  + 150  

10   + 300  

: 
  

UCT5101 
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(  VIN = 12V, TA = 25 oC   ) 
 

   
   

 

 VIN  4.5  24 V 

 IQ VIN = 12V  1.0  mA 

 ISHDN VEN = 0V  10 20 �A 

 VFB 4.75�VIN�18V, VCOMP<2V 1.23 1.25 1.27 V 

 RONH ISW = 100mA  0.2  � 

 RONL ISW = 50mA  10  � 

 ILEAK VEN = 0, VDS = 23V   10 �A 

 ILIM  2.5 2.9 3.3 A 

COMP  GCS   2.5  A/V 

 AVEA   4000  V/V 

 GEA �ICOMP = ±10�A  800  �A/V 

 FSW   350  KHz 

 FSW_SET ROSC = 80K� 1125 1250 1375 KHz 

  VFB = 0V  FSW/8  KHz 

 DMAX VFB = 1.0V  90  % 

 tON(MIN)   150  ns 

 VIH  0.6 0.85 1.2 V 

 VUVLO  2.4 2.5 2.6 V 

 VUVL_TH   150  mV 

 TSHDN   160  oC 

    40  oC 
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1:  
 

Current Mode Buck Converter

Ref
Bias

+

-
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Logic

gm
-

+

Oscillator

BSTRPLDO

+      -       +      -

R    Q

S   QB

Slope
Comp

+
-

IPTAT

Vref

+
- 2.5V

VIN

Thermal ShutdownUVLO

VIN

EN

COMP

FB

OSC

SW

BST

Vref

Vref VDDL

PWM
COMPARATOR

ERROR AMP

GND

RS

ROUT

 

1  
UCT5101 PWM

MOSFET UCT5101 REX 350 KHz  2MHz
REX 350 KHz  

RS NMOS
SW

COMP PWM
PWM RS

NMOS NMOS
SW

0.7V NMOS BST SW
 

 
EN  UCT5101 

20uA  EN UCT5101  
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UCT5101 

750us  

 
UC5101  1/8  

  

 
UCT5101 160ºC  120 ºC

  

 
NMOS  1~10nF  Cboost BST SW

5V   

 
UCT5101 2.5V

4.5V 4.5V
 

 

 2:  
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OUTINOUT
LOADPEAK VfL

VVV
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f  =   ( 350 KHz) 
L =   

     

 
 

Fs       Vout 1.5 1.8 2.5 3.3 5 12 

350 KHz 6.8uH 10uH 10uH 15uH 22uH 33uH 
800kHz 2.8uH 3.6uH 4.7uH 6.2uH 8.2uH 15uH 

1.25MHz 1.8uH 2.2uH 2.8uH 3.7uH 5.1uH 8.8uH 
 

 
6.8uH  22-uF 

ESR  
ESR
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IC

10uF ESR
 

RMS  
UCT5101   
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NMOS

 

 

 

Vin(Max) 1A Diodes 2A Diodes 

15V 10BQ15 30BQ15 

20V 1N5817 B120  
SS12 

B220    SK23  
SR22 

 

 
FB R2  R1  

[ ])/(1(25.1 12 RRVOUT +×=  
R2  10k� R1 100k�

  

 
REX Rext  

 [ ])/3001350 EXTs RKKf +×=  
REX 350 KHz  

 
1/10  

                                       
CoutVout

V
RcompGeaGcsfc ref

*2
1

****
π

=                         (3) 

fs

Vout

V
GeaGcs

Cout
Rcomp

ref

*
10
1

*
**

*2π=                                    (4) 

 fz1  1/4  

fsRcomp
Ccomp

*
40
1

*2

1

π
=                                            (5) 

 ESR 1/4 
Ccomp2   

Rcomp
CoutR

Ccomp ESR=2                                                  (6) 
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VOUT=3.3V, ILOAD=2A, FSW=350KHz 
 

C1B
1µ F/25V

C1A
10µ F/25V

BSTVIN

EN

REX

GND COMP

SW

FB

12

3

4

5

6

7

8

C2
22µ F/6V

OUTPUT
3.3V, 2A

L1
15µH

R1
16.4k�

R2
10k�

C3
10nFINPUT

4.5V to 24V

C4
8nF

R3
5k�

D1
DFLS220L

Place C1B close to the VIN PIN

 
 
 
 
VOUT=5V, ILOAD=2A, FSW=350KHz 
 
 

C2
22µ F/6V

C1B
1µ F/25V

C1A
10µ F/25V

BSTVIN

EN

REX

GND COMP

SW

FB

12

3

4

5

6

7

8

OUTPUT
5V, 2A

L1
15µH

R1
30k�

R2
10k�

C3
10nF

INPUT
6.5V to 24V

C4
8nF

R3
5k�

D1
DFLS220L

Place C1B close to the VIN PIN
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VOUT=3.3V, ILOAD=2A, FSW=1MHz 
 

C2
22µ F/6VC4

2.8nF

C1B
1µ F/25V

C1A
10µ F/25V

C3
10nF

BSTVIN

EN

REX

GND COMP

SW

FB

12

3

4

5

6

7

8

OUTPUT
3.3V, 2A

L1
5µ H

R1
16.4k�

R2
10k�

INPUT
4.5V to 24V

R3
15k�

D1
DFLS220L

Place C1B close to the VIN PIN

R4
160k�
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