
Step-down DC/DC Converter Controller
with Voltage Detector
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NO. EA-066-0204
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BLOCK DIAGRAM
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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
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ABSOLUTE MAXIMUM RATING
Symbol Item Rating Unit

)�� )���	#���$�)���!� �8 )

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

)	� �&�����'��#��)���!� �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 +
)�×
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)�
)�×
�%5�

+ )

∆)����
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	����������#��#��)���!�
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�#
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�/#���$ )��E)	�E)�C�%�)"�'���E��55 + �;5 055 0B5 +
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∆(����
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�/#���$��� ��
�#
�

���((������
�;5=�≤����≤D8=� <5%0 :�=�
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 	#���$��#

���� )��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�'��#���#
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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
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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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��
×5%9D
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OPERATION of Step-down DC/DC Converter and Output Current
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SD

VIN
LxTr

CL

VOUT

IOUT

L

<Basic Circuit>

i2

i1

ILmin

IL

ILmax

topen

T=1/fosc

ton toff

<Current through L>
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• Discontinuous Conduction Mode and Continuous Conduction Mode
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Output Current and Selection of External Components
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External Components
1. Inductor
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4. Lx Transistor
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TYPICAL CHARACTERISTCS
1) Output Voltage vs. Output Current
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2) Efficiency vs. Output Current
CD104-27µH
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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

3.24

3.26

3.28

3.30

3.32

3.34

3.36

Input Voltage VIN (V)

0 5 10 15

O
ut

pu
t V

ol
ta

ge
 V

O
U

T
(V

)

R1221N33AB L=27µH

3.24

3.26

3.28

3.30

3.32

3.34

3.36

Input Voltage VIN (V)

0 5 10 15

O
ut

pu
t V

ol
ta

ge
 V

O
U

T
(V

)

R1221N33AA

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
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11) Delay Time for Latch-type Protection vs. Temperature

Temperature Topt (°C)

-50 0 50 100
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

D
el

ay
 T

im
e 

fo
r 

La
tc

h-
ty

pe
P

ro
te

ct
io

n 
(m

se
c)

VIN=4.5VR1221N33AB

Temperature Topt (°C)

-50 0 50 100
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

  D
el

ay
 T

im
e 

fo
r 

La
tc

h-
ty

pe
P

ro
te

ct
io

n 
(m

se
c)

VIN=3.7VR1221N25xA

12) Delay Time for Reset-type Protection vs. Temperature
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13) VD Output Delay Time vs. Temperature
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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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