
Step-down DC/DC Converter Controller
with Voltage Detector
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NO. EA-066-120404
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FEATURES
• ������
�!���(�'��#��)���
!�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% �%0)�����0%�)
• 1#�������	�(����

��*#�������
����������������(��
���������*#�������23
�����$����
��������$��4
• �������������(�������
��
�*
�/#���$%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 055-67"�855-67
• 6�!��&((������$ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% �$�%�95:
• 	�
���$��#

��� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% �$�%�5µ+
• 	�����!��#��#��)���
!� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 	��������������!������
�������(�5%�)��������

�!���(��%8)

���8%5)

• 6�!��+��#

�$��#��#��)���
!�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% ±�%5:
• 	�����!��������
���
�������)���
!�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 	��������������!������
�������(�5%�)��������

�!���(��%�)

���;%8)

• 6�!��+��#

�$��������
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�������)���
!� %%%%%%%%%%%%%%%%%%%% ±�%5:
• 3����� ��

�#
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�(�����((��������(��#��#��)���
!�%%%% �$�%�<�55�� �=�
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BLOCK DIAGRAM

PWM/VFM
CONTROL

Soft Start Chip Enable

OSC

Vref

Vref

Protection

VIN VOUT

CE

GND

EXT

VDOUT

SELECTION GUIDE
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PIN CONFIGURATION

SOT-23-6W
56 4

VOUT GND CE

(mark side)

1 2 3

EXT VDOUT VIN

PIN DESCRIPTION
Pin No. Symbol Description

� &A� &,��
�
���

������
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��������2�#��#���$���>����	4

� )���� )���
!���������
��#��#������2�#��#���$���>�����������

��4

0 )�� ����
�	#���$����

; �& �����&�
�������

8 @�� @
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B )��� ����(�
�������
��!��#��#��)���
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ABSOLUTE MAXIMUM RATING
Symbol Item Rating Unit

)�� )���	#���$�)���
!� �8 )

)��� &A�������#��#��)���
!� �5%0∼)��C5%0 )

)	� �&�����'��#��)���
!� �5%0∼)��C5%0 )

)���� )����������#��#��)���
!� �5%0∼�8 )

)��� )��������'��#��)���
!� �5%0∼)��C5%0 )
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��� <�8  +

�� ����
�������
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ELECTRICAL CHARACTERISTICS
• R1221NxxxA (C,E,G) Output Voltage : Vo, Detector Threshold : VD 2����E�8=�4

Symbol Item Conditions Min. Typ. Max. Note* Unit

)�� ���

���!�'��#��)���
!� �%0 �0%� )

)��� 	����������#��#��)���
!� )��E)	�E)�C�%�)"�'���E��5 +
)�×
5%9D

)�
)�×
�%5�

+ )

∆)����

∆�
	����������#��#��)���
!�

�� ��

�#
�����((������
�;5=�≤����≤D8=� <�55

�� �

=�

(��� ������
��
�*
�/#���$ )��E)	�E)�C�%�)"�'���E��55 + �;5 055 0B5 +
-67

∆(����
∆�

*
�/#���$��� ��

�#
�

���((������
�;5=�≤����≤D8=� <5%0 :�=�

'��
 	#���$��#

���� )��E�0%�)"�)	�E�0%�)"�)���E�0%�) �55 �B5 1 F+

'��� 	�
���$��#

��� )��E�0%�)"�)	�E5)"�)���E5) 5%5 5%8 � F+

'���� &A��G6H��#��#���#

��� )��ED)"�)���EI%9)"�)���ED)"�)	�ED) ��5 �B �  +

'���� &A��G3H��#��#���#

��� )��ED)"�)���E5%�)"�)���E5)"�)	�E5) �5 �5 �  +

'	�� �&�G6H�'��#���#

��� )��E�0%�)"�)	�E�0%�)"�)���E�0%�) 5%5 5%8 & F+

'	�� �&�G3H�'��#���#

��� )��E�0%�)"�)	�E5)"�)���E�0%�) �5%8 5%5 & F+

)	�� �&�G6H�'��#��)���
!� )��ED)"�)	�E5)→�%8) 5%D �%� * )

)	�� �&�G3H�'��#��)���
!� )��ED)"�)	�E�%8)→5) 5%0 5%D * )
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�55 :
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�
���
$��� ���$�	�(��	�

�

(#������

)��E)�C�%�)"�)	�E5)→)�C�%�)
	����(����
��D5:��(�
����!���!�

8 �5 �B *  �
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)��E)�C�%�)"�)	�E)�C�%�)→5) � 0 8 @  �
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)������#��#��3�
-
!�

�#

���
)��E)���E)	�E)����ED) 5%5 5%8 ' F+

'
�� )�����G3H��#��#���#

��� )��E)���E�%0)"�)	�E5)"�)����E5%�) 5%8 �%5 '  +

�)��� �������
���
������ )��EB)"�)	�EB)"�)���E)�×�%�)→5)
)�×
5%9D

)�

)�×
�%5�

J )

�)���

�#��#�����
$��� ��(�
����
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����)���
!�

)��EB)"�)	�EB)"�)���E5)→)�×�%�)
	����(����
��D5:��(�
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� 8 �5 J  �
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• R1221NxxxB (D,F,H) Output Voltage : Vo, Detector Threshold : VD 2����E�8=�4

Symbol Item Conditions Min. Typ. Max. Note* Unit
)�� ���

���!�'��#��)���
!� �%0 �0%� )

)��� 	����������#��#��)���
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+ )

∆)����
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�����((������
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�� �
=�
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��
�*
�/#���$ )��E)	�E)�C�%�)"�'���E��55 + ;55 855 B55 + -67

∆(����∆� *
�/#���$��� ��

�#
�
���((������

�;5=�≤����≤D8=� <5%0 :�=�

'��
 	#���$��#

����
)��E�0%�)"�)	�E�0%�)"
)���E�0%�)

�;5 �55 1 F+

'��� 	�
���$��#

��� )��E�0%�)"�)	�E5)"�)���E5) 5%5 5%8 � F+

'���� &A��G6H��#��#���#

���
)��ED)"�)���EI%9)"�)���ED)"
)	�ED)

��5 �B �  +

'���� &A��G3H��#��#���#

���
)��ED)"�)���E5%�)"�)���E5)"
)	�E5)

�5 �5 �  +

'	�� �&�G6H�'��#���#

���
)��E�0%�)"�)	�E�0%�)"
)���E�0%�)

5%5 5%8 & F+

'	�� �&�G3H�'��#���#

��� )��E�0%�)"�)	�E5)"�)���E�0%�) �5%8 5%5 & F+

)	�� �&�G6H�'��#��)���
!� )��ED)"�)	�E5)→�%8) 5%D �%� * )

)	�� �&�G3H�'��#��)���
!� )��ED)"�)	�E�%8)→5) 5%0 5%D * )

�
,��$
������
��
��
,� # ��#�$
�$���

�55 :

)*���$ )*���#�$��$��� +����������1�
���*���
���������$ �8 :

���

�
���
$��� ���$�	�(��	�

�
(#������

)��E)�C�%�)"�)	�E5)→)�C�%�)
	����(����
��D5:��(�
����!���!�

0 B �5 *  �

��
��
���
$��� ��(�
��
��������
��
�#��

)��E)�C�%�)"�)	�E)�C�%�)→5) � � ; @  �

'
���
)������#��#��3�
-
!�
�#

���

)��E)���E)	�E)����ED) 5%5 5%8 ' F+

'
�� )�����G3H��#��#���#

���
)��E)���E�%0)"�)	�E5)"
)����E5%�)

5%8 �%5 '  +

�)��� �������
���
������
)��EB)"�)	�EB)"
)���E)�×�%�)→5)

)�×
5%9D

)�
)�×
�%5�

J )

�)���
�#��#�����
$��� ��(�

����
����)���
!�

)��EB)"�)	�EB)"
)���E5)→)�×�%�)
	����(����
��D5:��(�
����!���!�

�%8 0%8 B%5 J  �

)���
�������
���
�������6$��
��
����

)��EB)"�)	�EB)"
)���E5)→)�×�%�)

)�×
5%5�

)�×
5%50

)�×
5%58

J  )

∆�)����
∆�

�������
���
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��
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�����((������

�;5=�≤����≤D8=� <�55
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TEST CIRCUITS
A)

SD CL

PMOS

VIN

CIN

3

L

OSCILLOSCOPE

4 2

61

5

V

D)

VIN VOUT

VEXT

4 2 5

3 1 6

A

B)

CIN

VIN

3

4

61

52

A

E)

VIN

3 1 6

4 2 5A

C)

VIN

3 61

4 52

A
F)

SD CL

PMOS

VIN
CIN

3 1 6

4 2 5

L

OSCILLOSCOPE

V

G)

VIN VOUT

3 1 6

4 2 5

OSCILLOSCOPE

I)

A VDOUT

VIN

3 1 6

4 2 5

H)

VIN

3 61

4 52

A

VOUT

J)

VOUTVIN

3 1 6

4 2 5

OSCILLOSCOPER

'��#���
� 3�?��IF6�2	# ��
�&����
����"����5;4 ������	� ?��1;9���2��� "�	�����-$��$��4

�
�
����
� ��?�;IF*�2�
��
�# ��$��4 ����?���F*�2�
��
�# ��$��4

����
���	����	�?�6+��5�5��26��
���4 �������
���?��55-Ω
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TYPICAL APPLICATIONS AND APPLICATION HINTS

R1SD1 COUT

PMOS

CPU

CE CONTROL

CIN

VIN

L

CE

VOUT

VDOUT

EXT

GND

VCC

Reset/

���	?�6+��5�5��26��
���4"�	�0;;0�)�2	�������,4 3 ?����58�2	# ��
"��IF64

	��� ?��1;9���2��� 4 �����?�;IF*�2�
��
�# ��$��4

���� ?�5F*�2�
��
�# ��$��4 �� ?��55-Ω
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%

����
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� ����������������� #���������� �
����
���#��#������
!���(������������
��
%

2�������
���
�������)���
!�×�%5I�K��#��#��)���
!���(������������
��
×5%9D
• ���������������,,,,���������
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OPERATION of Step-down DC/DC Converter and Output Current
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TYPICAL CHARACTERISTCS
1) Output Voltage vs. Output Current
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2) Efficiency vs. Output Current
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CD104-27µH
Si3443DV

0

10

20

30

40

50

60

70

80

90

100

Output Current IOUT (mA)

0.1 1 10 100 1000

E
ffi

ci
en

cy
 η

(%
)

R1221N33AC(VIN=4.5V)
CD104-27µH
Si3443DV

0

10

20

30

40

50

60

70

80

90

100

Output Current IOUT (mA)

0.1 1 10 100 1000

E
ffi

ci
en

cy
 η

(%
)

R1221N33AC(VIN=12V)

CD104-27µH
Si3443DV

0

20

40

60

80

100

Output Current IOUT (mA)

0.1 1 10 100 1000

E
ffi

ci
en

cy
 η

(%
)

R1221N50xA(VIN=6.0V)
CD104-27µH
Si3443DV

0

20

40

60

80

100

Output Current IOUT (mA)

0.1 1 10 100 1000

E
ffi

ci
en

cy
 η

(%
)

R1221N50xA(VIN=12V)

CD104-27µH
Si3443DV

0

20

40

60

80

100

Output Current IOUT (mA)

0.1 1 10 100 1000

E
ffi

ci
en

cy
 η

(%
)

R1221N50xB(VIN=6.0V)
CD104-27µH
Si3443DV

0

20

40

60

80

100

Output Current IOUT (mA)

0.1 1 10 100 1000

E
ffi

ci
en

cy
 η

(%
)

R1221N50xB(VIN=12V)

Di
sc
on
tin
ue
d



R1221N

14

CD104-27µH
Si3443DV

0

20

40

60

80

100

Outpur Current IOUT (mA)

0.1 1 10 100 1000

E
ffi

ci
en

cy
 η

(%
)

R1221N50xC(VIN=6.0V)
CD104-27µH
Si3443DV

0

20

40

60

80

100

Outpur Current IOUT (mA)

0.1 1 10 100 1000

E
ffi

ci
en

cy
 η

(%
)

R1221N50xC(VIN=12V)

3) Ripple Voltage vs. Output Current
L=27µH
C=47µF(Ta)
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4) Oscillator Frequency vs. Input Voltage
L=27µH
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5) Output Voltage vs. Input Voltage
L=27µH
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L=27µH
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6) Output Voltage vs. Temperature
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7) Detector Threshold vs. Temperature
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8) Oscillator Frequency vs. Temperature
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9) Supply Current vs. Temperature

Temperature Topt (°C)

-50 0 50 100
90

95

105

100

110

115

120

130

125

135

S
up

pl
y 

C
ur

re
nt

1 
(µ

A
)

R1221N33AH

VIN=15V

VIN=13.2V

VIN=8V

Temperature Topt (°C)

-50 0 50 100
50

60

70

80

90

100

S
up

pl
y 

C
ur

re
nt

1 
(µ

A
)

R1221N33AG

VIN=15V

VIN=13.2V

VIN=8V

Di
sc
on
tin
ue
d



R1221N

18

10) Soft-start Time vs. Temperature
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11) Delay Time for Latch-type Protection vs. Temperature
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12) Delay Time for Reset-type Protection vs. Temperature
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13) VD Output Delay Time vs. Temperature
VIN=8.0V
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14) EXT"H" Output Current vs. Temperature
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15) EXT "L" Output Current vs. Temperature
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16) VDOUT "L" Output Current vs. Temperature
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17) Load Transient Response
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18) Turn-on Waveform
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