
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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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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!���(�)��������@��������"����
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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

L=27mH

3.200

3.220

3.240

3.260

3.280

3.300

3.320

3.340

3.360

3.380

3.400

Output Current IOUT (A)

12V

8V

4.5V

1E-05 0.0001 0.001 0.01 0.1 1

O
u
tp
u
t
V
o
lt
a
g
e
V
O
U
T
(V
)

R1221N33AH L=27µH

1.480

1.520

1.515

1.510

1.505

1.500

1.495

1.490

1.485

Output Current IOUT (A)

13.2V

8V

5V

2.3V

1E-05 0.0001 0.001 0.01 0.1 1

O
ut

pu
t V

ol
ta

ge
 V

O
U

T
 (

V
)

R1221N15xH

2) Efficiency vs. Output Current
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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
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10) Soft-start Time vs. Temperature

Temperature Topt (°C)

-50 0 50 100
0

2

4

6

8

10

R1221N33AB 

S
of

t-
st

ar
t T

im
e 

(m
se

c)

L=27µH
VIN=4.5V

Temperature Topt (°C)

-50 0 50 100
2

4

6

8

10

12

R1221N25xA

  S
of

t-
st

ar
t T

im
e 

(m
se

c)

L=27µH
VIN=3.7V

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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1. The products and the product specifications described in this document are subject to change or 
discontinuation of production without notice for reasons such as improvement. Therefore, before 
deciding to use the products, please refer to Ricoh sales representatives for the latest 
information thereon.

2. The materials in this document may not be copied or otherwise reproduced in whole or in part 
without prior written consent of Ricoh.

3. Please be sure to take any necessary formalities under relevant laws or regulations before 
exporting or otherwise taking out of your country the products or the technical information 
described herein.

4. The technical information described in this document shows typical characteristics of and 
example application circuits for the products. The release of such information is not to be 
construed as a warranty of or a grant of license under Ricoh's or any third party's intellectual 
property rights or any other rights.

5. The products listed in this document are intended and designed for use as general electronic 
components in standard applications (office equipment, telecommunication equipment, 
measuring instruments, consumer electronic products, amusement equipment etc.). Those 
customers intending to use a product in an application requiring extreme quality and reliability, 
for example, in a highly specific application where the failure or misoperation of the product 
could result in human injury or death (aircraft, spacevehicle, nuclear reactor control system, 
traffic control system, automotive and transportation equipment, combustion equipment, safety 
devices, life support system etc.) should first contact us.

6. We are making our continuous effort to improve the quality and reliability of our products, but 
semiconductor products are likely to fail with certain probability. In order to prevent any injury to 
persons or damages to property resulting from such failure, customers should be careful enough 
to incorporate safety measures in their design, such as redundancy feature, firecontainment 
feature and fail-safe feature. We do not assume any liability or responsibility for any loss or 
damage arising from misuse or inappropriate use of the products.

7. Anti-radiation design is not implemented in the products described in this document.
8. Please contact Ricoh sales representatives should you have any questions or comments 
concerning the products or the technical information.

RICOH COMPANY, LTD.    Electronic Devices Company

■Ricoh presented with the Japan Management Quality Award for 1999.
Ricoh continually strives to promote customer satisfaction, and shares the achievements 
of its management quality improvement program with people and society.

■Ricoh awarded ISO 14001 certification.
The Ricoh Group was awarded ISO 14001 certification, which is an international standard for 
environmental management systems, at both its domestic and overseas production facilities. 
Our current aim is to obtain ISO 14001 certification for all of our business offices.

Ricoh completed the organization of the Lead-free production for all of our products. 

After Apr. 1, 2006, we will ship out the lead free products only. Thus, all products that 

will be shipped from now on comply with RoHS Directive.
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