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VIN=12V,VOUT=5V

VIN=12V,VOUT=3.3V

3.8V-40V Vin, 3.5A, High Efficiency Synchronous Step-down DCDC 
Converter with Programmable Frequency 

FEATURES 
• 4XDOLILHG�IRU�$XWRPRWLYH�$SSOLFDWLRQV 

• $(&�4����4XDOLILHG�ZLWK�WKH�)ROORZLQJ�5HVXOWV� 
���'HYLFH�7HPSHUDWXUH�*UDGH��������&�WR�����& 

����$PELHQW�2SHUDWLQJ�7HPSHUDWXUH�5DQJH 

• :LGH�,QSXW�5DQJH�����9���9�� 

• 8S�WR����$�&RQWLQXRXV�2XWSXW�&XUUHQW 

• ���9�����)HHGEDFN�5HIHUHQFH�9ROWDJH 

• ,QWHJUDWHG���P��+LJK�6LGH�DQG���Pȍ�/RZ�6LGH�
3RZHU�026)(7V 

• 3XOVH�6NLSSLQJ�0RGH��360��ZLWK���X$�4XLHVFHQW�
&XUUHQW�LQ�6OHHS�0RGH 

• ���QV�0LQLPXP�2Q�WLPH 

• �PV�,QWHUQDO�6RIW�VWDUW�7LPH� 

• $GMXVWDEOH�)UHTXHQF\����.+]�WR����0+]� 

• ([WHUQDO�&ORFN�6\QFKURQL]DWLRQ 

• )UHTXHQF\�6SUHDG�6SHFWUXP��)66��0RGXODWLRQ�IRU�
(0,�5HGXFWLRQ 

• 3UHFLVLRQ�(QDEOH�7KUHVKROG�IRU�3URJUDPPDEOH�
,QSXW�9ROWDJH�8QGHU�9ROWDJH�/RFN�2XW�3URWHFWLRQ�
�89/2��7KUHVKROG�DQG�+\VWHUHVLV 

• /RZ�'URSRXW�0RGH�2SHUDWLRQ 

• 'HULYDEOH�,QYHUWLQJ�9ROWDJH�5HJXODWRU 

• 2YHU�YROWDJH�DQG�2YHU�7HPSHUDWXUH�3URWHFWLRQ 

• $YDLODEOH�LQ�DQ�(623���3DFNDJH 

APPLICATIONS 
• $XWRPRWLYH�6\VWHP� 

• 86%�7\SH�&�3RZHU�'HOLYHU\��86%�&KDUJLQJ 

• ,QGXVWULDO�DQG�0HGLFDO�'LVWULEXWHG�3RZHU�6XSSOLHV 

DESCRIPTION 
7KH�6&7����4�LV����$�V\QFKURQRXV�EXFN�FRQYHUWHUV�
ZLWK� ZLGH� LQSXW� YROWDJH�� UDQJLQJ� IURP� ���9� WR� ��9��
ZKLFK� LQWHJUDWHV�DQ���P��KLJK�VLGH�026)(7� DQG�D�
��P�� ORZ�VLGH� 026)(7�� 7KH� 6&7����4�� DGRSWLQJ�
WKH� SHDN� FXUUHQW� PRGH� FRQWURO�� VXSSRUWV� WKH� 3XOVH�
6NLSSLQJ� 0RGXODWLRQ� �360�� ZLWK� W\SLFDO� ��X$� ORZ�
TXLHVFHQW� FXUUHQW� ZKLFK� DVVLVWV� WKH� FRQYHUWHU� RQ�
DFKLHYLQJ� KLJK� HIILFLHQF\� DW� OLJKW� ORDG� RU� VWDQGE\�
FRQGLWLRQ�� 

7KH� 6&7����4� IHDWXUHV� SURJUDPPDEOH� VZLWFKLQJ�
IUHTXHQF\� IURP� ���� N+]� WR� ���0+]� ZLWK� DQ� H[WHUQDO�
UHVLVWRU��ZKLFK�SURYLGHV�WKH�IOH[LELOLW\�WR�RSWLPL]H�HLWKHU�
HIILFLHQF\� RU� H[WHUQDO� FRPSRQHQW� VL]H�� 7KH� FRQYHUWHU�
VXSSRUWV� H[WHUQDO� FORFN� V\QFKURQL]DWLRQ� ZLWK� D�
IUHTXHQF\� EDQG� IURP� ���N+]� WR� ���0+]�� 7KH�
6&7����4� DOORZV� SRZHU� FRQYHUVLRQ� IURP� KLJK� LQSXW�
YROWDJH�WR�ORZ�RXWSXW�YROWDJH�ZLWK�D�PLQLPXP����QV�RQ�
WLPH�RI�KLJK�VLGH�026)(7� 

7KH� 6&7����4� LV� DQ� (OHFWURPDJQHWLF� ,QWHUIHUHQFH�
�(0,�� IULHQGO\� EXFN� FRQYHUWHU� ZLWK� LPSOHPHQWLQJ�
RSWLPL]HG� GHVLJQ� IRU� (0,� UHGXFWLRQ�� 7KH� 6&7����4�
IHDWXUHV� )UHTXHQF\� 6SUHDG� 6SHFWUXP� )66� ZLWK� ����
MLWWHULQJ� VSDQ� RI� WKH� VZLWFKLQJ� IUHTXHQF\� DQG�
PRGXODWLRQ�UDWH�������RI�VZLWFKLQJ�IUHTXHQF\�WR�UHGXFH�
WKH�FRQGXFWHG�(0,�� 

7KH�6&7����4�RIIHUV�F\FOH�E\�F\FOH�FXUUHQW�OLPLW�DQG�
KLFFXS� RYHU� FXUUHQW� SURWHFWLRQ�� WKHUPDO� VKXWGRZQ�
SURWHFWLRQ�� RXWSXW� RYHU�YROWDJH� SURWHFWLRQ� DQG� LQSXW�
YROWDJH� XQGHU�YROWDJH� SURWHFWLRQ�� 7KH� GHYLFH� LV�
DYDLODEOH� LQ� DQ� ��SLQ� WKHUPDOO\� HQKDQFHG� 623���
SDFNDJH� 
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5HYLVLRQ������5HOHDVH�WR�SURGXFWLRQ� 
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FUNCTIONAL BLOCK DIAGRAM 
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OPERATION 

Overview 

7KH�6&7����4�LV�D����9���9�LQSXW�����$�RXWSXW��(0,�IULHQGO\�V\QFKURQRXV�EXFN�FRQYHUWHU�ZLWK�EXLOW�LQ���Pȍ�5GVRQ�
KLJK�VLGH�DQG���Pȍ�5GVRQ�ORZ�VLGH�SRZHU�026)(7V��,W�LPSOHPHQWV�FRQVWDQW�IUHTXHQF\�SHDN�FXUUHQW�PRGH�FRQWURO�
WR� UHJXODWH� RXWSXW� YROWDJH�� SURYLGLQJ� H[FHOOHQW� OLQH� DQG� ORDG� WUDQVLHQW� UHVSRQVH� DQG� VLPSOLI\LQJ� WKH� H[WHUQDO�
IUHTXHQF\�FRPSHQVDWLRQ�GHVLJQ�� 

7KH�VZLWFKLQJ�IUHTXHQF\�LV�SURJUDPPDEOH�IURP����N+]�WR����0+]�ZLWK�WZR�VHWWLQJ�PRGHV��UHVLVWRU�VHWWLQJ�IUHTXHQF\�
PRGH�DQG� WKH�FORFN�V\QFKURQL]DWLRQ�PRGH��WR�RSWLPL]HV�HLWKHU� WKH�SRZHU�
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EHORZ����9��$Q�LQWHUQDO����X$�SXOO�XS�FXUUHQW�VRXUFH�WR�(1�SLQ�DOORZV�WKH�GHYLFH�HQDEOH�ZKHQ�(1�SLQ�IORDWV� 

(1�SLQ�LV�D�KLJK�YROWDJH�SLQ�WKDW�FDQ�EH�FRQQHFWHG�WR�9,1�GLUHFWO\�WR�VWDUW�XS�WKH�GHYLFH�� 

)RU�D�KLJKHU�V\VWHP�89/2�WKUHVKROG��FRQQHFW�DQ�H[WHUQDO�UHVLVWRU�GLYLGHU��5��DQG�5���VKRZQ�LQ�)LJXUH����IURP�9,1�
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APPLICATION INFORMATION 

Typical Application 

 

Figure 18. SCT2430Q Design Example, 3.3V Output with Programmable UVLO 

Design Parameters 

Design Parameters Example Value 

,QSXW�9ROWDJH ��9�1RUPDO����9�WR���9 

2XWSXW�9ROWDJH ���9 

0DX
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Output Voltage 
 
7KH�RXWSXW�YROWDJH�LV�VHW�E\�DQ�H[WHUQDO�UHVLVWRU�GLYLGHU�
5�� DQG� 5�� LQ� W\SLFDO� DSSOLFDWLRQ� VFKHPDWLF��
5HFRPPHQGHG�5��UHVLVWDQFH�LV�����.ȍ��8VH�HTXDWLRQ�
��WR�FDOFXODWH�5�� 

 

𝑅5 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅6 ���
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WR� ORZHU�RXWSXW�YROWDJH�ULSSOH��+RZHYHU�� WKH� ODUJHU�YDOXH� LQGXFWRU�DOZD\V�FRUUHVSRQGV�WR�D�ELJJHU�SK\VLFDO�VL]H��
KLJKHU�VHULHV�UHVLVWDQFH��DQG�ORZHU�VDWXUDWLRQ�FXUUHQW���
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:KHUH 

• ǻVOUT
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f𝑃3 =
1

2𝜋 ∗ 𝐶6 ∗ 𝑅4

 ���� 

7KH�FURVVRYHU�IUHTXHQF\�RI�FRQYHUWHU�LV�VKRZQ�LQ�(TXDWLRQ���� 

f𝐶 =
𝑉𝐹𝐵

𝑉𝑂𝑈𝑇

∗
𝐺𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆 ∗ 𝑅4

2𝜋 ∗ 𝐶𝑂𝑈𝑇

 ���� 

7KH�V\VWHP�FURVVRYHU�IUHTXHQF\��ZKHUH�WKH�IHHGEDFN�ORRS�KDV�XQLW\�JDLQ��LV�LPSRUWDQW��$�ORZHU�FURVVRYHU�IUHTXHQF\�
UHVXOWV�LQ�VORZHU�OLQH�DQG�ORDG�WUDQVLHQW�UHVSRQVH��$�KLJKHU�FURVVRYHU�IUHTXHQF\�FRXOG�FDXVH�WKH�V\VWHP�XQVWDEOH��
$�UHFRPPHQGHG�UXOH�RI�WKXPE�LV�WR�VHW�WKH�FURVVRYHU�IUHTXHQF\�WR�EH�DSSUR[LPDWHO\������RI�VZLWFKLQJ�IUHTXHQF\�� 

7KH� IROORZLQJ� VWHSV� FDQ� EH� IROORZHG� WR� FDOFXODWH� WKH� H[WHUQDO� FRPSHQVDWLRQ� FRPSRQHQWV�� &DOFXODWH� WKH�
FRPSHQVDWLRQ�UHVLVWRU�5��ZLWK�(TXDWLRQ����RQFH�FURVVRYHU�IUHTXHQF\�LV�VHOHFWHG� 

𝑅4 =
𝑉𝑂𝑈𝑇

𝑉𝐹𝐵

∗
2𝜋 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝑓𝐶

𝐺𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆

 ���� 

7KHQ�FDOFXODWH�&��E\�SODFLQJ�D�FRPSHQVDWLRQ�]HUR�DW�RU�EHIRUH�WKH�RXWSXW�VWDJH�SROH� 

𝐶7 =
𝑅𝐿𝑂𝐴𝐷 ∗ 𝐶𝑂𝑈𝑇

𝑅4
 ���� 

'HWHUPLQH� LI� WKH�RSWLRQDO�FRPSHQVDWLRQ�FDSDFLWRU�&�� LV� UHTXLUHG��*HQHUDOO\�� LW� LV� UHTXLUHG� LI� WKH�(65�]HUR� I=�� LV�
ORFDWHG�OHVV�WKDQ�KDOI�RI�WKH�VZLWFKLQJ�IUHTXHQF\��7KHQ�IS��FDQ�EH�XVHG�WR�FDQFHO�I]���&��FDQ�EH�FDOFXODWHG�ZLWK�
(TXDWLRQ���� 

𝐶6 =
𝐶𝑂𝑈𝑇 × 𝐸𝑆𝑅

𝑅4

 ���� 

7DEOH��� OLVWV� W\SLFDO�YDOXHV�RI�FRPSHQVDWLRQ�FRPSRQHQWV� IRU�VRPH�VWDQGDUG�RXWSXW�YROWDJHV�ZLWK�YDULRXV� RXWSXW�
FHUDPLF� FDSDFLWRUV� DQG� LQGXFWRUV�� 7KH� YDOXHV� RI� WKH� FRPSHQVDWLRQ� FRPSRQHQWV� KDYH� EHHQ� RSWLPL]HG� IRU� IDVW�
WUDQVLHQW� UHVSRQVHV� DQG� JRRG� VWDELOLW\�� )RU� WKH� FRQGLWLRQV� QRW� OLVW� LQ� 7DEOH� ��� FXVWRPHUV� FDQ� XVH� (TXDWLRQ� ���
(TXDWLRQ����WR�RSWLPL]H�WKH�FRPSHQVDWLRQ�FRPSRQHQWV�� 

Table 3: Compensation Values for Typical Output Voltage/Capacitor Combinations at fsw=500KHz 

Vout L1 COUT R4 C7 C6  

1.8V 3.3uH 2*47uF 12.1K 6.8nF 100pF(optional) 

2.5V 4.7uH 2*47uF 16.9K 4.7nF 68pF(optional) 

3.3V 5.5uH 2*47uF 20K 4.7 nF 47pF(optional) 

5V 7.8uH 2*47uF 33.2K 3.3nF 22pF(optional) 

12V 10uH 2*47uF 53.6K 1nF 220pF 
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Inverting Power application 

7KH�6&7����4�FDQ�EH�XVHG�WR�FRQYHUW�D�SRVLWLYH�LQSXW�YROWDJH�WR�D�QHJDWLYH�RXWSXW�YROWDJH��7\SLFDO�DSSOLFDWLRQV�
DUH�DPSOLILHUV�UHTXLULQJ�D�QHJDWLYH�SRZHU�VXSSO\� 

 

 

Figure 19. SCT2430Q Inverting Power Supply 
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Application Waveforms 

 
)LJXUH�����3RZHU�XS 

 
)LJXUH�����3RZHU�GRZQ 

 
)LJXUH����/RDG�7UDQVLHQW������$�����$�����P$�XV� 

 
)LJXUH�����/RDG�7UDQVLHQW�������$������$�����P$�XV� 

 
 

)LJXUH�����6:�DQG�9RXW�5LSSOH��,RXW ���$� 

 

)LJXUH�����7KHUPDO�����9RXW����$ 
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Layout Guideline
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PACKAGE INFORMATION 

 
 

623��33���[�����3DFNDJH�2XWOLQH�'LPHQVLRQV 
 

6\PERO 
'LPHQVLRQV�LQ�0LOOLPHWHUV 'LPHQVLRQV�LQ�,QFKHV 

0LQ� 0D[� 0LQ�� 0D[� 

$ ����� ����� ����� ����� 

$� ����� ����� ����� ����� 

$� ����� ����� ����� ����� 

E ����� ����� ����� ����� 

F ����� ����� ����� ����� 

' ����� ����� ����� ����� 

'� ����� ����� ����� ����� 

( ����� ����� ����� ����� 

(� ����� ����� ����� ����� 

(� ����� ����� ����� ����� 

H 
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TAPE AND REEL INFORMATION 
 

 

 

 

 

 

 

NOTICE: 7KH�LQIRUPDWLRQ�LQ�WKLV�GRFXPHQW�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH��8VHUV�VKRXOG�ZDUUDQW�DQG�JXDUDQWHH�WKH�WKLUG�
SDUW\�,QWHOOHFWXDO�3URSHUW\�ULJKWV�DUH�QRW�LQIULQJHG�XSRQ�ZKHQ�LQWHJUDWLQJ�6LOLFRQ�&RQWHQW�7HFKQRORJ\��6&7��SURGXFWV�LQWR�DQ\�
DSSOLFDWLRQ��6&7�ZLOO�QRW�DVVXPH�DQ\�OHJDO�UHVSRQVLELOLW\�IRU�DQ\�VDLG�DSSOLFDWLRQV� 
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