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QRW025 Series Power Modules; dc-dc Converters
36Vdc - 75Vdc Input; 1.2 to 3.3 Vdc Output; 25A 

 

* ISO is a registered trademark of the International Organization of Standards  
** UL is a registered trademark of Underwriters Laboratories, Inc. 
† CSA is a registered trademark of Canadian Standards Association. 
‡ VDE is a trademark of Verband Deutscher Elektrotechniker e.V.  
§ This product is intended for integration into end-use equipment. All of the required procedures of end-use equipment  
    should be followed. 

 

PDF name: QRW025_Series.pdf

 

 

 

 Features 
� Compliant to RoHS EU Directive 2002/95/EC (-Z 

versions) 

� Compliant to ROHS EU Directive 2002/95/EC with 
lead solder exemption (non-Z versions) 

� Delivers up to 25A output current 

� Ultra High efficiency – 91% at 3.3V full load 

� Industry standard DOSA Compliant Quarter brick: 
57.9 mm x 36.8 mm x 9.5 mm 
(2.28 in x 1.45 in x 0.375 in) 

� Improved Thermal Performance:                  
25A at 70ºC at 1m/s (200LFM) for 3.3Vo 

� High power density 

� Low output ripple and noise 

� Low output voltages down to 1V: Supports migration 
to future IC and microprocessor supply voltages 

� 2:1  input voltage 

� Remote Sense 

� Remote On/Off 

� Constant switching frequency 

� Output overvoltage and Overcurrent protection 

� Overtemperature protection 

� Adjustable output voltage (+10% / -20%) 

� Meets the voltage isolation requirements for 
ETSI 300-132-2 and complies with and is licensed 
for Basic Insulation rating per EN60950-1 

� UL** 60950-1 Recognised, CSA† C22.2 No. 60950-
1-03 Certified, and VDE‡ 0805 (IEC60950, 3rd 
Edition) Licensed 

� CE mark meets 2006/95/EC directive§ 

� ISO* 9001 certified manufacturing facilities 

Applications 
� Enterprise Networks 

� Wireless Networks 

� Access and Optical Network Equipment 

� Enterprise Networks 

� Latest generation IC’s (DSP, FPGA, ASIC) and 
Microprocessor-powered applications. 

 

Options 
� Positive Remote On/Off logic 

� Case ground pin (-H Base plate version) 

� Auto restart after fault shutdown  

 

Description 
The QRW-series dc-dc converters are a new generation of DC/DC power modules designed for optimum efficiency 
and power density. The QRW series provide up to 25A output current in an industry standard quarter brick, which 
makes it an ideal choice for small space, high current and low voltage applications. The converter uses synchronous 
rectification technology and innovative packaging techniques to achieve high efficiency reaching 91% at 3.3V full 
load. Thanks to the ultra high efficiency of this converter, the power dissipation is such that for most applications a 
heat sink is not required. In addition, the QRW-series supports future migration of semiconductor and 
microprocessor supply voltages down to 1.0V. 

RoHS Compliant 
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2XWSXW�9ROWDJH�5HPRWH�VHQVH�5DQJH�

2XWSXW�9ROWDJH�6HW�SRLQW�$GMXVWPHQW�5DQJH��WULP�
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���
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2XWSXW�2YHUYROWDJH�3URWHFWLRQ� 92��RYVG ���� ² ���� 9
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/LQHDJH�3RZHU �

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

&KDUDFWHULVWLF�&XUYHV

7KH�IROORZLQJ�ILJXUHV�SURYLGH�W\SLFDO�FKDUDFWHULVWLFV�FXUYHV�IRU�WKH�45:���$�0��92� �����9��PRGXOH�DW�URRP�WHPSHUDWXUH�

�7$� �����&�

)LJXUH��� ,QSXW�9ROWDJH�DQG�&XUUHQW�&KDUDFWHULVWLFV�

)LJXUH��� &RQYHUWHU�(IILFLHQF\�YV��2XWSXW�&XUUHQW�

)LJXUH��� 2XWSXW�5LSSOH�9ROWDJH��,2� �,2��PD[��

7HVWHG�ZLWK�D�����)�DOXPLQLXP�DQG�D�����)�FHUDPLF�FDSDFLWRU�

DFURVV�WKH�ORDG�

)LJXUH���� 7UDQVLHQW�5HVSRQVH�WR�6WHS�'HFUHDVH�LQ�

/RDG�IURP�����WR�����RI�)XOO�/RDG��9,� ����

9GF��

)LJXUH���� 7UDQVLHQW�5HVSRQVH�WR�6WHS�,QFUHDVH�LQ�

/RDG�IURP�����WR�����RI�)XOO�/RDG��9,� ����

9GF��

7HVWHG�ZLWK�D����)�DOXPLQLXP�DQG�D�����)�WDQWDOXP�FDSDFLWRU�

DFURVV�WKH�ORDG�

)LJXUH���� 6WDUW�XS�IURP�5HPRWH�2Q�2II��,2� �,2��PD[��
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/LQHDJH�3RZHU �

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

(OHFWULFDO�6SHFLILFDWLRQV��FRQWLQXHG�

2XWSXW�6SHFLILFDWLRQV�IRU�WKH�45:���$�<��9R� ����9GF�

,VRODWLRQ�6SHFLILFDWLRQV

*HQHUDO�6SHFLILFDWLRQV

3DUDPHWHU 'HYLFH 6\PERO 0LQ 7\S 0D[ 8QLW

2XWSXW�9ROWDJH�6HW�3RLQW�

�9,� ����9GF��,2� �,2��PLQ�WR�,2��PD[��7$� �����&�

< 9R ���� ��� ���� 9GF

2XWSXW�9ROWDJH�

�2YHU�DOO�RSHUDWLQJ�LQSXW�YROWDJH��UHVLVWLYH�ORDG��DQG�

WHPSHUDWXUH�FRQGLWLRQV�DW�VWHDG\�VWDWH�XQWLO�HQG�RI�OLIH��

< 9R ���� ² ���� 9GF

2XWSXW�5HJXODWLRQ�

/LQH��9,� �9,��PLQ�WR�9,��PD[�

/RDG��,2� �,2��PLQ�WR�,2��PD[�

7HPSHUDWXUH��7$� �7$��PLQ�WR�7$��PD[�

< ²

²

²

²

²

²

����

����

��

���

���

��

���92��VHW

���92��VHW

P9

2XWSXW�5LSSOH�DQG�1RLVH�

506����+]�WR����0+]�EDQGZLGWK�

3HDN�WR�SHDN����+]�WR����0+]�EDQGZLGWK�

< ²

²

²

²

��

���

P9UPV

P9S�S

([WHUQDO�/RDG�&DSDFLWDQFH ² ������ �)

2XWSXW�&XUUHQW

�9R� ����RI�92��QRP��

< ,2 ��� ² �� $GF

2XWSXW�&XUUHQW�OLPLW�,QFHSWLRQ�

�92� �����RI�92��VHW�

< ,2��OLP ² �� ² $GF

2XWSXW�6KRUW�FLUFXLW�&XUUHQW��$YHUDJH�92� ������9 /DWFKHG�RII

(IILFLHQF\�

�9,� �9,1��QRP��,2� �,2��PD[���7$� �����&

K ² �� ² �

6ZLWFKLQJ�)UHTXHQF\ $OO I6: ² ��� ² N+]

'\QDPLF�5HVSRQVH�

�',2�'W� ���$�����V��9,� ����9��7$� �����&���WHVWHG�

ZLWK�D������)�DOXPLQLXP�DQG�D������I�FHUDPLF�

FDSDFLWRU�DFURVV�WKH�ORDG���

/RDG�&KDQJH�IURP�

,2� �����WR�����RI�,2��PD[�

3HDN�'HYLDWLRQ

6HWWOLQJ�7LPH�

�92�������RI�SHDN�GHYLDWLRQ�

/RDG�&KDQJH�IURP�,2� �����WR�����

RI�,2��PD[��

3HDN�'HYLDWLRQ

6HWWOLQJ�7LPH�

�92�������RI�SHDN�GHYLDWLRQ�

�
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�

���
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3DUDPHWHU 6\PERO 0LQ 7\S 0D[ 8QLW

,VRODWLRQ�&DSDFLWDQFH &LVR ² ���� ² 3)

,VRODWLRQ�5HVLVWDQFH 5LVR �� ² ² 0:

3DUDPHWHU 0LQ 7\S 0D[ 8QLW

&DOFXODWHG�07%)��,2� �����RI�,2��PD[�7$� �����&� ��������� +RXUV

:HLJKW ² �������� ² J��R]��
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

)HDWXUH�6SHFLILFDWLRQV

8QOHVV�RWKHUZLVH�LQGLFDWHG��VSHFLILFDWLRQV�DSSO\�RYHU�DOO�RSHUDWLQJ�LQSXW�YROWDJH��UHVLVWLYH�ORDG��DQG�WHPSHUDWXUH�FRQGLWLRQV��

6HH�)HDWXUH�'HVFULSWLRQV�IRU�DGGLWLRQDO�LQIRUPDWLRQ�


�$�0LQLPXP�2))�3HULRG�RI���VHF�LV�UHFRPPHQGHG�

3DUDPHWHU 6\PERO 0LQ 7\S 0D[ 8QLW

5HPRWH�2Q�2II�6LJQDO�,QWHUIDFH


�9,� ���9�WR����9��RSHQ�FROOHFWRU�RU�HTXLYDOHQW�FRPSDWLEOH��VLJQDO�

UHIHUHQFHG�WR�9,�±��WHUPLQDO��VHH�)LJXUH���

DQG�)HDWXUH�'HVFULSWLRQV���

3UHIHUUHG�/RJLF�

/RJLF�/RZ²0RGXOH�2Q

/RJLF�+LJK²0RGXOH�2II

2SWLRQDO�/RJLF�

/RJLF�/RZ²0RGXOH�2II

/RJLF�+LJK²0RGXOH�2Q

/RJLF�/RZ�

$W�,RQ�RII� �����P$

$W�9RQ�RII� �����9

/RJLF�+LJK�

$W�,RQ�RII� ������$

/HDNDJH�&XUUHQW

7XUQ�RQ�7LPH��VHH�7\SLFDO�6WDUW�XS�&XUYH�,2� �,2�PD[��

9R�ZLWKLQ�����RI�VWHDG\�VWDWH�

9RQ�RII

,RQ�RII
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2XWSXW�9ROWDJH�6HW�SRLQW�$GMXVWPHQW�5DQJH��WULP�
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2XWSXW�2YHUYROWDJH�3URWHFWLRQ� 92��RYVG ��� ² ��� 9
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW���������� �����9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

&KDUDFWHULVWLF�&XUYHV

7KH�IROORZLQJ�ILJXUHV�SURYLGH�W\SLFDO�FKDUDFWHULVWLFV�FXUYHV�IRU�WKH�45:���$�<��92� �����9��PRGXOH�DW�URRP�WHPSHUDWXUH��7$�

 �����&�

)LJXUH���� ,QSXW�9ROWDJH�DQG�&XUUHQW�&KDUDFWHULVWLFV�

)LJXUH���� &RQYHUWHU�(IILFLHQF\�YV��2XWSXW�&XUUHQW�

)LJXUH���� 2XWSXW�5LSSOH�9ROWDJH��,2� �,2��PD[��

7HVWHG�ZLWK�D�����)�DOXPLQLXP�DQG�D�����)�FHUDPLF�FDSDFLWRU�

DFURVV�WKH�ORDG�

)LJXUH���� 7UDQVLHQW�5HVSRQVH�WR�6WHS�'HFUHDVH�LQ�

/RDG�IURP�����WR�����RI�)XOO�/RDG�

�9,� ����9GF��

)LJXUH���� 7UDQVLHQW�5HVSRQVH�WR�6WHS�,QFUHDVH�LQ�/RDG�

IURP�����WR�����RI�)XOO�/RDG�

�9,� ����9GF��

7HVWHG�ZLWK�D����)�DOXPLQLXP�DQG�D�����)�WDQWDOXP�FDSDFLWRU�DFURVV�

WKH�ORDG�

)LJXUH���� 6WDUW�XS�IURP�5HPRWH�2Q�2II��,2� �,2��PD[��
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

(OHFWULFDO�6SHFLILFDWLRQV��FRQWLQXHG�

2XWSXW�6SHFLILFDWLRQV�IRU�WKH�45:���$�*��9R� ����9GF�

,VRODWLRQ�6SHFLILFDWLRQV

*HQHUDO�6SHFLILFDWLRQV

3DUDPHWHU 'HYLFH 6\PERO 0LQ 7\S 0D[ 8QLW

2XWSXW�9ROWDJH�6HW�3RLQW�

�9,� ����9GF��,2� �,2��PLQ�WR�,2��PD[��7$� �����&�

* 9R ���� ��� ���� 9GF

2XWSXW�9ROWDJH�

�2YHU�DOO�RSHUDWLQJ�LQSXW�YROWDJH��UHVLVWLYH�ORDG��DQG�

WHPSHUDWXUH�FRQGLWLRQV�DW�VWHDG\�VWDWH�XQWLO�HQG�RI�OLIH��

* 9R ���� ² ���� 9GF

2XWSXW�5HJXODWLRQ�

/LQH��9,� �9,��PLQ�WR�9,��PD[�

/RDG��,2� �,2��PLQ�WR�,2��PD[�

7HPSHUDWXUH��7$� �7$��PLQ�WR�7$��PD[�
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²

²
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²

����

����
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���92��VHW

���92��VHW

P9

2XWSXW�5LSSOH�DQG�1RLVH�
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3HDN�WR�SHDN����+]�WR����0+]�EDQGZLGWK�
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���

P9UPV

P9S�S

([WHUQDO�/RDG�&DSDFLWDQFH ² ������ �)

2XWSXW�&XUUHQW

�9R� ����RI�92��QRP��

* ,2 ��� ² �� $GF

2XWSXW�&XUUHQW�OLPLW�,QFHSWLRQ�

�92� �����RI�92��VHW�

* ,2��OLP ² �� ² $GF

2XWSXW�6KRUW�FLUFXLW�&XUUHQW��$YHUDJH�92� ������9 /DWFKHG�RII

(IILFLHQF\�

�9,� �9,1��QRP��,2� �,2��PD[���7$� �����&

K ² �� ² �

6ZLWFKLQJ�)UHTXHQF\ $OO I6: ² ��� ² N+]

'\QDPLF�5HVSRQVH�

�',2�'W� ���$�����V��9,� ����9��7$� �����&���WHVWHG�

ZLWK�D������)�DOXPLQLXP�DQG�D������I�FHUDPLF�

FDSDFLWRU�DFURVV�WKH�ORDG���

/RDG�&KDQJH�IURP�

,2� �����WR�����RI�,2��PD[�

3HDN�'HYLDWLRQ

6HWWOLQJ�7LPH�

�92�������RI�SHDN�GHYLDWLRQ�

/RDG�&KDQJH�IURP�,2� �����WR�����

RI�,2��PD[��

3HDN�'HYLDWLRQ

6HWWOLQJ�7LPH�
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3DUDPHWHU 6\PERO 0LQ 7\S 0D[ 8QLW

,VRODWLRQ�&DSDFLWDQFH &LVR ² ���� ² 3)

,VRODWLRQ�5HVLVWDQFH 5LVR �� ² ² 0:

3DUDPHWHU 0LQ 7\S 0D[ 8QLW

&DOFXODWHG�07%)��,2� �����RI�,2��PD[�7$� �����&� ��������� +RXUV
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

)HDWXUH�6SHFLILFDWLRQV

8QOHVV�RWKHUZLVH�LQGLFDWHG��VSHFLILFDWLRQV�DSSO\�RYHU�DOO�RSHUDWLQJ�LQSXW�YROWDJH��UHVLVWLYH�ORDG��DQG�WHPSHUDWXUH�FRQGLWLRQV��

6HH�)HDWXUH�'HVFULSWLRQV�IRU�DGGLWLRQDO�LQIRUPDWLRQ�


�$�0LQLPXP�2))�3HULRG�RI���VHF�LV�UHFRPPHQGHG�

3DUDPHWHU 6\PERO 0LQ 7\S 0D[ 8QLW

5HPRWH�2Q�2II�6LJQDO�,QWHUIDFH


�9,� ���9�WR����9��RSHQ�FROOHFWRU�RU�HTXLYDOHQW�FRPSDWLEOH��VLJQDO�

UHIHUHQFHG�WR�9,�±��WHUPLQDO��VHH�)LJXUH���

DQG�)HDWXUH�'HVFULSWLRQV���

3UHIHUUHG�/RJLF�

/RJLF�/RZ²0RGXOH�2Q

/RJLF�+LJK²0RGXOH�2II

2SWLRQDO�/RJLF�

/RJLF�/RZ²0RGXOH�2II
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$W�,RQ�RII� �����P$

$W�9RQ�RII� �����9

/RJLF�+LJK�

$W�,RQ�RII� ������$

/HDNDJH�&XUUHQW

7XUQ�RQ�7LPH��VHH�7\SLFDO�6WDUW�XS�&XUYH�,2� �,2�PD[��
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

&KDUDFWHULVWLF�&XUYHV

7KH�IROORZLQJ�ILJXUHV�SURYLGH�W\SLFDO�FKDUDFWHULVWLFV�FXUYHV�IRU�WKH�45:���$�*��92� �����9��PRGXOH�DW�URRP�WHPSHUDWXUH��7$�

 �����&�

)LJXUH���� ,QSXW�9ROWDJH�DQG�&XUUHQW�&KDUDFWHULVWLFV�

)LJXUH���� &RQYHUWHU�(IILFLHQF\�YV��2XWSXW�&XUUHQW�

)LJXUH���� 2XWSXW�5LSSOH�9ROWDJH��,2� �,2��PD[��
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

(OHFWULFDO�6SHFLILFDWLRQV��FRQWLQXHG�

2XWSXW�6SHFLILFDWLRQV�IRU�WKH�45:���$�)��9R� ����9GF�

,VRODWLRQ�6SHFLILFDWLRQV

*HQHUDO�6SHFLILFDWLRQV

3DUDPHWHU 'HYLFH 6\PERO 0LQ 7\S 0D[ 8QLW

2XWSXW�9ROWDJH�6HW�3RLQW�

�9,� ����9GF��,2� �,2��PLQ�WR�,2��PD[��7$� �����&�

) 9R ���� ��� ���� 9GF

2XWSXW�9ROWDJH�

�2YHU�DOO�RSHUDWLQJ�LQSXW�YROWDJH��UHVLVWLYH�ORDG��DQG�

WHPSHUDWXUH�FRQGLWLRQV�DW�VWHDG\�VWDWH�XQWLO�HQG�RI�OLIH��

) 9R ��� ² ��� 9GF

2XWSXW�5HJXODWLRQ�

/LQH��9,� �9,��PLQ�WR�9,��PD[�

/RDG��,2� �,2��PLQ�WR�,2��PD[�

7HPSHUDWXUH��7$� �7$��PLQ�WR�7$��PD[�
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2XWSXW�&XUUHQW

�9R� ����RI�92��QRP��

) ,2 ��� ² �� $GF

2XWSXW�&XUUHQW�OLPLW�,QFHSWLRQ�

�92� �����RI�92��VHW�

) ,2��OLP ² �� ² $GF

2XWSXW�6KRUW�FLUFXLW�&XUUHQW��$YHUDJH�92� ������9 /DWFKHG�RII

(IILFLHQF\�

�9,� �9,1��QRP��,2� �,2��PD[���7$� �����&

K ² �� ² �

6ZLWFKLQJ�)UHTXHQF\ $OO I6: ² ��� ² N+]

'\QDPLF�5HVSRQVH�

�',2�'W� ���$�����V��9,� ����9��7$� �����&���WHVWHG�
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FDSDFLWRU�DFURVV�WKH�ORDG���
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6HWWOLQJ�7LPH�
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

)HDWXUH�6SHFLILFDWLRQV

8QOHVV�RWKHUZLVH�LQGLFDWHG��VSHFLILFDWLRQV�DSSO\�RYHU�DOO�RSHUDWLQJ�LQSXW�YROWDJH��UHVLVWLYH�ORDG��DQG�WHPSHUDWXUH�FRQGLWLRQV��6HH�

)HDWXUH�'HVFULSWLRQV�IRU�DGGLWLRQDO�LQIRUPDWLRQ�


�$�0LQLPXP�2))�3HULRG�RI���VHF�LV�UHFRPPHQGHG�

3DUDPHWHU 6\PERO 0LQ 7\S 0D[ 8QLW

5HPRWH�2Q�2II�6LJQDO�,QWHUIDFH


�9,� ���9�WR����9��RSHQ�FROOHFWRU�RU�HTXLYDOHQW�FRPSDWLEOH��VLJQDO�

UHIHUHQFHG�WR�9,�±��WHUPLQDO��VHH�)LJXUH���

DQG�)HDWXUH�'HVFULSWLRQV���

3UHIHUUHG�/RJLF�
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

&KDUDFWHULVWLF�&XUYHV

7KH�IROORZLQJ�ILJXUHV�SURYLGH�W\SLFDO�FKDUDFWHULVWLFV�FXUYHV�IRU�WKH�45:���$�)��92� �����9��PRGXOH�DW�URRP�WHPSHUDWXUH��7$� �

����&�

)LJXUH���� ,QSXW�9ROWDJH�DQG�&XUUHQW�&KDUDFWHULVWLFV�
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

7HVW�&RQILJXUDWLRQV

1RWH�0HDVXUH�LQSXW�UHIOHFWHG�ULSSOH�FXUUHQW�ZLWK�D�VLPXODWHG�

VRXUFH�LQGXFWDQFH��/7(67��RI�����+��&DSDFLWRU�&6�RII�

VHWV�SRVVLEOH�EDWWHU\�LPSHGDQFH��0HDVXUH�FXUUHQW�DV�

VKRZQ�DERYH�

)LJXUH���� ,QSXW�5HIOHFWHG�5LSSOH�7HVW�6HWXS�

1RWH�8VH�D������)�FHUDPLF�FDSDFLWRU�DQG�D�����)�DOXPLQXP�

RU�WDQWDOXP�FDSDFLWRU��6FRSH�PHDVXUHPHQW�VKRXOG�EH�

PDGH�XVLQJ�D�%1&�VRFNHW��3RVLWLRQ�WKH�ORDG�EHWZHHQ�

�� PP DQG �� PP��� LQ� DQG � LQ���IURP�WKH�PRGXOH�

)LJXUH�����3HDN�WR�3HDN�2XWSXW�1RLVH�0HDVXUHPHQW�7HVW�

6HWXS�

1RWH�$OO�PHDVXUHPHQWV�DUH�WDNHQ�DW�WKH�PRGXOH�WHUPLQDOV��

:KHQ�VRFNHWLQJ��SODFH�.HOYLQ�FRQQHFWLRQV�DW�PRGXOH�

WHUPLQDOV�WR�DYRLG�PHDVXUHPHQW�HUURUV�GXH�WR�VRFNHW�

FRQWDFW�UHVLVWDQFH�

)LJXUH���� 2XWSXW�9ROWDJH�DQG�(IILFLHQF\�0HDVXUHPHQW��

'HVLJQ�&RQVLGHUDWLRQV

,QSXW�6RXUFH�,PSHGDQFH

7KH�SRZHU�PRGXOH�VKRXOG�EH�FRQQHFWHG�WR�D�ORZ�

DF�LPSHGDQFH�LQSXW�VRXUFH��+LJKO\�LQGXFWLYH�VRXUFH�LPSHG�

DQFHV�FDQ�DIIHFW�WKH�VWDELOLW\�RI�WKH�SRZHU�

PRGXOH��)RU�WKH�WHVW�FRQILJXUDWLRQ�LQ�����

D��� �)�HOHFWURO\WLF�FDSDFLWRU��(65�������:�DW�����N+]��

PRXQWHG�FORVH�WR�WKH�SRZHU�PRGXOH�KHOSV�HQVXUH�

VWDELOLW\�RI�WKH�XQLW��)RU�RWKHU�KLJKO\�LQGXFWLYH�VRXUFH�LPSHG�

DQFHV��FRQVXOW�WKH�IDFWRU\�IRU�IXUWKHU�DSSOLFDWLRQ�JXLGHOLQHV�

2XWSXW�&DSDFLWDQFH

+LJK�RXWSXW�FXUUHQW�WUDQVLHQW�UDWH�RI�FKDQJH��KLJK�GL�GW��ORDGV�

PD\�UHTXLUH�KLJK�YDOXHV�RI�RXWSXW�FDSDFLWDQFH�WR�VXSSO\�WKH�

LQVWDQWDQHRXV�HQHUJ\�UHTXLUHPHQW�WR�WKH�ORDG��7S�PLQLPL]H�

WKH�RXWSXW�YROWDJH�WUDQVLHQW�GURS�

GXULQJ�WKLV�WUDQVLHQW��ORZ�(�6�5���HTXLYDOHQW�VHULHV�UHVLVWDQFH��

FDSDFLWRUV�PD\�EH�UHTXLUHG��VLQFH�D�KLJK�(�6�5��ZLOO�SURGXFH�

D�FRUUHVSRQGLQJO\�KLJKHU�YROWDJH�GURS�GXULQJ�WKH�FXUUHQW�WUDQ�

VLHQW�

2XWSXW�FDSDFLWDQFH�DQG�ORDG�LPSHGDQFH�LQWHUDFW�ZLWK�WKH�

SRZHU�PRGXOH¶V�RXWSXW�YROWDJH�UHJXODWLRQ�FRQWURO�V\VWHP�DQG�

PD\�SURGXFH�DQ�¶XQVWDEOH¶�RXWSXW�FRQGLWLRQ�IRU�WKH�UHTXLUHG�

YDOXHV�RI�FDSDFLWDQFH�DQG�(�6�5���0LQLPXP�DQG�PD[LPXP�

YDOXHV�RI�RXWSXW�FDSDFLWDQFH�DQG�RI�WKH�FDSDFLWRU¶V�DVVRFL�

DWHG�(�6�5��PD\�EH�GLFWDWHG��GHSHQGLQJ�RQ�WKH�PRGXOH¶V�FRQ�

WURO�V\VWHP�

7KH�SURFHVV�RI�GHWHUPLQLQJ�WKH�DFFHSWDEOH�YDOXHV�RI�FDSDFL�

WDQFH�DQG�(�6�5��LV�FRPSOH[�DQG�LV�ORDG�GHSHQGDQW��Lineage�
SURYLGHV�:HE�EDVHG�WRROV�WR�DVVLVW�WKH�SRZHU�PRGXOH�HQG�

XVHU�LQ�DSSUDLVLQJ�DQG�DGMXVWLQJ�WKH�HIIHFW�RI�YDULRXV�ORDG�

FRQGLWLRQV�DQG�RXWSXW�FDSDFLWDQFHV�RQ�VSHFLILF�SRZHU�PRG�

XOHV�IRU�YDULRXV�ORDG�FRQGLWLRQV�

6DIHW\�&RQVLGHUDWLRQV

)RU�VDIHW\�DJHQF\�DSSURYDO�RI�WKH�V\VWHP�LQ�ZKLFK�WKH�SRZHU�
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GDUGV��DQG������9GF�LV�DSSOLHG�IURP�9,�WR�92�WR������RI�RXW�
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)RU�HQG�SURGXFWV�FRQQHFWHG�WR�±���9GF��RU�±���9GF�QRPLDQO�

'&�0$,16��L�H��FHQWUDO�RIILFH�GF�EDWWHU\�SODQW���QR�IXUWKHU�IDXOW�

WHVWLQJ�LV�UHTXLUHG��

1RWH�±���9�GF�QRPLQDO�EHWWHU\�SODQWV�DUH�QRW�DYDLODEOH�LQ�WKH�

8�6��RU�&DQDGD�

)RU�DOO�LQSXW�YROWDJHV��RWKHU�WKDQ�'&�0$,16��ZKHUH�WKH�LQSXW�

YROWDJH�LV�OHVV�WKDQ����9GF��LI�WKH�LQSXW�PHHWV�DOO�RI�WKH�
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/LQHDJH�3RZHU ��

'DWD�6KHHW
$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

UHPDLQ�ZLWKLQJ�6(/9�OLPLWV�HYHQ�ZLWK�LQWHUQDOO\�JHQHUDWHG�

QRQ�6(/9�YROWDJHV��6LQJOH�FRPSRQHQW�IDLOXUH�DQG�IDXOW�

WHVWV�ZHUH�SHUIRUPHG�LQ�WKH�SRZHU�FRQYHUWHUV�

n 2QH�SROH�RI�WKH�LQSXW�DQG�RQH�SROH�RI�WKH�RXWSXW�DUH�WR�EH�

JURXQGHG��RU�ERWK�FLUFXLWV�DUH�WR�EH�NHSW�IORDWLQJ��WR�PDLQ�

WDLQ�WKH�RXWSXW�YROWDJH�WR�JURXQG�YROWDJH�ZLWKLQ�(/9�RU�

6(/9�OLPLWV�

)RU�DOO�LQSXW�VRXUFHV��RWKHU�WKDQ�'&�0$,16��ZKHUH�WKH�LQSXW�

YROWDJH�LV�EHWZHHQ����DQG����9GF��&ODVVLILHG�DV�719���LQ�

(XURSH���WKH�IROORZLQJ�PXVW�EH�DGKHUHG�WR��LI�WKH�FRQYHUWHU¶V�

RXWSXW�LV�WR�EH�HYDOXDWHG�IRU�6(/9�

n 7KH�LQSXW�VRXUFH�LV�WR�EH�SURYLGHG�ZLWK�UHLQIRUFHG�LQVXOD�

WLRQ�IURP�DQ\�KD]DUGRXV�YROWDJH��LQFOXGLQJ�WKH�$&�PDLQV�

n 2QH�9,�SLQ�DQG�RQH�92�SLQ�DUH�WR�EH�UHOLDEO\�HDUWKHG��RU�

ERWK�WKH�LQSXW�DQG�RXWSXW�SLQV�DUH�WR�EH�NHSW�IORDWLQJ�

n $QRWKHU�6(/9�UHOLDELOLW\�WHVW�LV�FRQGXFWHG�RQ�WKH�ZKROH�

V\VWHP��DV�UHTXLUHG�E\�WKH�VDIHW\�DJHQFLHV��RQ�WKH�FRPEL�

QDWLRQ�RI�VXSSO\�VRXUFH�DQG�WKH�VXEMHFW�PRGXOH�WR�YHULI\�

WKDW�XQGHU�D�VLQJOH�IDXOW��KD]DUGRXV�YROWDJHV�GR�QRW�DSSHDU�

DW�WKH�PRGXOH¶V�RXWSXW�

7KH�SRZHU�PRGXOH�KDV�(/9��H[WUD�ORZ�YROWDJH��RXWSXWV�ZKHQ�

DOO�LQSXWV�DUH�(/9�

$OO�IODPPDEOH�PDWHULDOV�XVHG�LQ�WKH�PDQXIDFWXULQJ�RI�WKHVH�

PRGXOHV�DUH�UDWHG���9����DQG�8/�����$���IRU�UHGXFHG�WKLFN�

QHVVHV��7KH�LQSXW�WR�WKHVH�XQLWV�LV�WR�EH�SURYLGHG�ZLWK�D�PD[�

LPXP���$�QRUPDO�EORZ�IXVH�LQ�WKH�XQJURXQGHG�OHDG�
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45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

)HDWXUH�'HVFULSWLRQV

2YHUFXUUHQW�3URWHFWLRQ

7R�SURYLGH�SURWHFWLRQ�LQ�D�IDXOW�RXWSXW�RYHUORDG�FRQGLWLRQ��WKH�

PRGXOH�LV�HTXLSSHG�ZLWK�LQWHUQDO�FXUUHQW�OLPLWLQJ�FLUFXLWU\�DQG�

FDQ�HQGXUH�FXUUHQW�OLPLW�IRU�IHZ�VHFRQGV��,I�RYHUFXUUHQW�SHU�

VLVWV�IRU�IHZ�VHFRQGV��WKH�PRGXOH�ZLOO�VKXW�GRZQ�DQG�UHPDLQ�

ODWFK�RII�

7KH�RYHUFXUUHQW�ODWFK�LV�UHVHW�E\�HLWKHU�F\FOLQJ�WKH�LQSXW�

SRZHU�RU�E\�WRJJOLQJ�WKH�RQ�RII�SLQ�IRU�RQH�VHFRQG���,I�WKH�RXW�

SXW�RYHUORDG�FRQGLWLRQ�VWLOO�H[LVWV�ZKHQ�WKH�PRGXOH�UHVWDUWV��LW�

ZLOO�VKXW�GRZQ�DJDLQ��7KLV�RSHUDWLRQ�ZLOO�FRQWLQXH�LQGHILQLWHO\�

XQWLO�WKH�RYHUFXUUHQW�FRQGLWLRQ�LV�FRUUHFWHG�

$Q�DXWR�UHVWDUW�RSWLRQ�LV�DOVR�DYDLODEOH�

5HPRWH�2Q�2II

7ZR�UHPRWH�RQ�RII�RSWLRQV�DUH�DYDLODEOH��3RVLWLYH�ORJLF�

UHPRWH�RQ�RII�WXUQV�WKH�PRGXOH�RQ�GXULQJ�D�ORJLF�KLJK�YROW�

DJH�RQ�WKH�21�2))�SLQ��DQG�RII�GXULQJ�D�ORJLF�ORZ��1HJDWLYH�

ORJLF�UHPRWH�RQ�RII�WXUQV�WKH�PRGXOH�RII�GXULQJ�D�ORJLF�KLJK�

DQG�RQ�GXULQJ�D�ORJLF�ORZ��1HJDWLYH�ORJLF��GHYLFH�FRGH�VXIIL[�

�����LV�WKH�IDFWRU\�SUHIHUUHG�FRQILJXUDWLRQ�

7R�WXUQ�WKH�SRZHU�PRGXOH�RQ�DQG�RII��WKH�XVHU�PXVW�VXSSO\�D�

VZLWFK�WR�FRQWURO�WKH�YROWDJH�EHWZHHQ�WKH�RQ�RII�WHUPLQDO�DQG�

WKH�9,����WHUPLQDO��9RQ�RII���7KH�VZLWFK�FDQ�EH�DQ�RSHQ�FRO�

OHFWRU�RU�HTXLYDOHQW��VHH�)LJXUH������$�ORJLF�ORZ�LV�9RQ�RII� ���

9�WR�,���9��7KH�PD[LPXP�,RQ�RII�GXULQJ�D�ORJLF�ORZ�LV���P$��

7KH�VZLWFK�VKRXOG�PDLQWDLQ�D�ORJLF�ORZ�YROWDJH�ZKLOH�VLQNLQJ�

��P$�

'XULQJ�D�ORJLF�KLJK��WKH�PD[LPXP�9RQ�RII�JHQHUDWHG�E\�WKH�

SRZHU�PRGXOH�LV����9��7KH�PD[LPXP�DOORZDEOH�OHDNDJH�FXU�

UHQW�RI�WKH�VZLWFK�DW�9RQ�RII� ���9�LV�����$�

,I�QRW�XVLQJ�WKH�UHPRWH�RQ�RII�IHDWXUH��GR�RQH�RI�WKH�IROORZLQJ�

WR�WXUQ�WKH�XQLW�RQ�

)RU�QHJDWLYH�ORJLF��VKRUW�21�2))�SLQ�WR�9,����

)RU�SRVLWLYH�ORJLF��OHDYH�21�2))�SLQ�RSHQ�

)LJXUH���� 5HPRWH�2Q�2II�,PSOHPHQWDWLRQ�

5HPRWH�6HQVH

5HPRWH�VHQVH�PLQLPL]HV�WKH�HIIHFWV�RI�GLVWULEXWLRQ�ORVVHV�E\�
UHJXODWLQJ�WKH�YROWDJH�DW�WKH�UHPRWH�VHQVH�FRQQHFWLRQV��7KH�
YROWDJH�EHWZHHQ�WKH�UHPRWH�VHQVH�SLQV�DQG�WKH�RXWSXW�WHU�
PLQDOV�PXVW�QRW�H[FHHG�WKH�RXWSXW�YROWDJH�VHQVH�UDQJH�
JLYHQ�LQ�WKH�)HDWXUH�6SHFLILFDWLRQV�WDEOH�L�H��

>9R����±�9R���@�±�>6(16(����±�6(16(���@�������RI�9R��UDWHG

7KH�YROWDJH�EHWZHHQ�WKH�9R����DQG�9R����WHUPLQDOV�PXVW�QRW�

H[FHHG�WKH�PLQLPXP�RXWSXW�RYHUYROWDJH�VKXWGRZQ�YDOXH�

LQGLFDWHG�LQ�WKH�)HDWXUH�6SHFLILFDWLRQV�WDEOH��7KLV�OLPLW�

LQFOXGHV�DQ\�LQFUHDVH�LQ�YROWDJH�GXH�WR�UHPRWH�VHQVH�FRP�

SHQVDWLRQ�DQG�RXWSXW�YROWDJH�VHW�SRLQW�DGMXVWPHQW��WULP���

6HH�)LJXUH����

,I�QRW�XVLQJ�WKH�UHPRWH�VHQVH�IHDWXUH�WR�UHJXODWH�WKH�RXWSXW�

DW�WKH�SRLQW�RI�ORDG��WKHQ�FRQQHFW�6(16(����WR�9R����DQG�

6(16(����WR�9R����DW�WKH�PRGXOH�

$OWKRXJK�WKH�RXWSXW�YROWDJH�FDQ�EH�LQFUHDVHG�E\�ERWK�WKH�

UHPRWH�VHQVH�DQG�E\�WLQH�WULP��WKH�PD[LPXP�LQFUHDVH�IRU�WKH�

RXWSXW�YROWDJH�LV�QRW�WKH�VXP�RI�ERWK��7KH�PD[LPXP�

LQFUHDVH�LV�WKH�ODUJHU�RI�HLWKHU�WKH�UHPRWH�VHQVH�RU�WKH�WULP�

7KH�DPRXQW�RI�SRZHU�GHOLYHUHG�E\�WKH�PRGXOH�LV�GHILQHG�DV�

WKH�YROWDJH�DW�WKH�RXWSXW�WHUPLQDOV�PXOWLSOLHG�E\�WKH�RXWSXW�

FXUUHQW��:KHQ�XVLQJ�UHPRWH�VHQVH�DQG�WULP��WKH�RXWSXW�YROW�

DJH�RI�WKH�PRGXOH�FDQ�EH�LQFUHDVHG��ZKLFK�DW�WKH�VDPH�RXW�

SXW�FXUUHQW�ZRXOG�LQFUHDVH�WKH�SRZHU�RXWSXW�RI�WKH�PRGXOH��

&DUH�VKRXOG�EH�WDNHQ�WR�HQVXUH�WKDW�WKH�PD[LPXP�RXWSXW�

SRZHU�RI�WKH�PRGXOH�UHPDLQV�DW�RU�EHORZ�WKH�PD[LPXP�UDWHG�

SRZHU�

)LJXUH���� (IIHFWLYH�&LUFXLW�&RQILJXUDWLRQ�IRU�

6LQJOH�0RGXOH�5HPRWH�6HQVH�2SHUDWLRQ

2XWSXW�9ROWDJH�

2XWSXW�2YHUYROWDJH�3URWHFWLRQ

7KH�RXWSXW�RYHUYROWDJH�SURWHFWLRQ�FRQVLVWV�RI�FLUFXLWU\�WKDW�

PRQLWRUV�WKH�YROWDJH�RQ�WKH�RXWSXW�WHUPLQDOV��,I�WKH�YROWDJH�

RQ�WKH�RXWSXW�WHUPLQDOV�H[FHHGV�WKH�RYHU�YROWDJH�SURWHFWLRQ�

WKUHVKROG��WKHQ�WKH�PRGXOH�ZLOO�VKXWGRZQ�DQG�ODWFK�RII��7KH�

RYHUYROWDJH�ODWFK�LV�UHVHW�E\�HLWKHU�F\FOLQJ�WKH�LQSXW�SRZHU�

IRU�RQH�VHFRQG�RU�E\�WRJJOLQJ�WKH�RQ�RII�VLJQDO�IRU�RQH�VHF�

RQG�

7KH�SURWHFWLRQ�PHFKDQLVP�LV�VXFK�WKDW�WKH�XQLW�FDQ�FRQWLQXH�

LQ�WKLV�FRQGLWLRQ�XQWLO�WKH�IDXOW�LV�FOHDUHG�

2YHUWHPSHUDWXUH�3URWHFWLRQ

7KHVH�PRGXOHV�IHDWXUH�DQ�RYHUWHPSHUDWXUH�SURWHFWLRQ�FLUFXLW�

WR�VDIHJXDUG�DJDLQVW�WKHUPDO�GDPDJH��7KH�FLUFXLW�VKXWV�

GRZQ�DQG�ODWFKHV�RII�WKH�PRGXOH�ZKHQ�WKH�PD[LPXP�GHYLFH�

UHIHUHQFH�WHPSHUDWXUH�LV�H[FHHGHG��7KH�PRGXOH�FDQ�EH�

UHVWDUWHG�E\�F\FOLQJ�WKH�GF�LQSXW�SRZHU�IRU�DW�OHDVW�RQH�VHF�

RQG�RU�E\�WRJJOLQJ�WKH�UHPRWH�RQ�RII�VLJQDO�IRU�DW�OHDVW�RQH�

VHFRQG�

6(16(���

92���

6(16(�±�

92�±�

9,�±�

�

±

,RQ�RII
21�2))

9,���

/2$'

9RQ�RII

6(16(���

6(16(�±�

9,���

9,�±�

,2 /2$'

&217$&7�$1'

6833/< ,,

&217$&7

92���

92�±�

',675,%87,21�/266(65(6,67$1&(
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45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

)HDWXUH�'HVFULSWLRQV��&RQWLQXHG�

2XWSXW�9ROWDJH�6HW�3RLQW�$GMXVWPHQW��7ULP�
7ULPPLQJ�DOORZV�WKH�XVHU�WR�LQFUHDVH�RU�GHFUHDVH�WKH�RXWSXW�

YROWDJH�VHW�SRLQW�RI�D�PRGXOH��7KLV�LV�DFFRPSOLVKHG�E\�FRQ�

QHFWLQJ�DQ�H[WHUQDO�UHVLVWRU�EHWZHHQ�WKH�75,0�SLQ�DQG�HLWKHU�

WKH�6(16(����RU�6(16(����SLQV��7KH�WULP�UHVLVWRU�VKRXOG�EH�

SRVLWLRQHG�FORVH�WR�WKH�PRGXOH��

,I�QRW�XVLQJ�WKH�WULP�IHDWXUH��OHDYH�WKH�75,0�SLQ�RSHQ�

:LWK�DQ�H[WHUQDO�UHVLVWRU�EHWZHHQ�WKH�75,0�DQG�6(16(����

SLQV��5DGM�GRZQ���WKH�RXWSXW�YROWDJH�VHW�SRLQW��9R�DGM��

GHFUHDVHV��VHH�)LJXUH������7KH�IROORZLQJ�HTXDWLRQ�GHWHU�

PLQHV�WKH�UHTXLUHG�H[WHUQDO�UHVLVWRU�YDOXH�WR�REWDLQ�D�SHU�

FHQWDJH�RXWSXW�YROWDJH�FKDQJH�RI�'��

)RU�2XWSXW�9ROWDJH�����9�����9

:LWK�DQ�H[WHUQDO�UHVLVWRU�FRQQHFWHG�EHWZHHQ�WKH�75,0�DQG�

6(16(����SLQV��5DGM�XS���WKH�RXWSXW�YROWDJH�VHW�SRLQW�

�9R�DGM��LQFUHDVHV��VHH�)LJXUH�����

7KH�IROORZLQJ�HTXDWLRQ�GHWHUPLQHV�WKH�UHTXLUHG�H[WHUQDO�

UHVLVWRU�YDOXH�WR�REWDLQ�D�SHUFHQWDJH�RXWSXW�YROWDJH�FKDQJH�

RI�'�

)RU�2XWSXW�9ROWDJH�����9�����9

)RU�2XWSXW�9ROWDJH�����9

7KH�YROWDJH�EHWZHHQ�WKH�9R����DQG�9R����WHUPLQDOV�PXVW�QRW�

H[FHHG�WKH�PLQLPXP�RXWSXW�RYHUYROWDJH�VKXW�GRZQ�YDOXH�

LQGLFDWHG�LQ�WKH�)HDWXUH�6SHFLILFDWLRQV�WDEOH��7KLV�OLPLW�

LQFOXGHV�DQ\�LQFUHDVH�LQ�YROWDJH�GXH�WR�UHPRWH�VHQVH�FRP�

SHQVDWLRQ�DQG�RXWSXW�YROWDJH�VHW�SRLQW�DGMXVWPHQW��WULP���6HH�

)LJXUH����

$OWKRXJK�WKH�RXWSXW�YROWDJH�FDQ�EH�LQFUHDVHG�E\�ERWK�WKH�

UHPRWH�VHQVH�DQG�E\�WKH�WULP��WKH�PD[LPXP�LQFUHDVH�IRU�WKH�

RXWSXW�YROWDJH�LV�QRW�WKH�VXP�RI�ERWK��7KH�PD[LPXP�LQFUHDVH�

LV�WKH�ODUJHU�RI�HLWKHU�WKH�UHPRWH�VHQVH�RU�WKH�WULP�

7KH�DPRXQW�RI�SRZHU�GHOLYHUHG�E\�WKH�PRGXOH�LV�GHILQHG�DV�

WKH�YROWDJH�DW�WKH�RXWSXW�WHUPLQDOV�PXOWLSOLHG�E\�WKH�RXWSXW�

FXUUHQW��:KHQ�XVLQJ�UHPRWH�VHQVH�DQG�WULP��WKH�RXWSXW�YROW�

DJH�RI�WKH�PRGXOH�FDQ�EH�LQFUHDVHG��ZKLFK�DW�WKH�VDPH�RXW�

SXW�FXUUHQW�ZRXOG�LQFUHDVH�WKH�SRZHU�RXWSXW�RI�WKH�PRGXOH��

&DUH�VKRXOG�EH�WDNHQ�WR�HQVXUH�WKDW�WKH�PD[LPXP�RXWSXW�

SRZHU�RI�WKH�PRGXOH�UHPDLQV�DW�RU�EHORZ�WKH�PD[LPXP�UDWHG�

SRZHU�

)LJXUH���� &LUFXLW�&RQILJXUDWLRQ�WR�'HFUHDVH�2XWSXW�

9ROWDJH�

)LJXUH�����&LUFXLW�&RQILJXUDWLRQ�WR�,QFUHDVH�2XWSXW�
9ROWDJH�

9,���

9,�±�

21�2))

&$6(

92���

92�±�

6(16(���

75,0

6(16(�±�

5DGM�GRZQ

5/2$'

9,���

9,�±�

21�2))

&$6(

92���

92�±�

6(16(���

75,0

6(16(�±�

5DGM�XS

5/2$'
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45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

7KHUPDO�&RQVLGHUDWLRQV

7KH�SRZHU�PRGXOHV�RSHUDWH�LQ�D�YDULHW\�RI�WKHUPDO�HQYLURQ�

PHQWV��KRZHYHU��VXIILFLHQW�FRROLQJ�VKRXOG�EH�SURYLGHG�WR�

KHOS�HQVXUH�UHOLDEOH�RSHUDWLRQ�RI�WKH�XQLW��+HDW�GLVVLSDWLQJ�

FRPSRQHQWV�DUH�PRXQWHG�RQ�WKH�WRS�VLGH�RI�WKH�PRGXOH��

+HDW�LV�UHPRYHG�E\�FRQGXFWLRQ��FRQYHFWLRQ�DQG�UDGLDWLRQ�WR�

WKH�VXUURXQGLQJ�HQYLURQPHQW��3URSHU�FRROLQJ�FDQ�EH�YHULILHG�

E\�PHDVXULQJ�WKH�WHPSHUDWXUH�RI�VHOHFWHG�FRPSRQHQWV�RQ�

WKH�WRSVLGH�RI�WKH�SRZHU�PRGXOH��6HH������3HDN�WHPSHUDWXUH�

�7UHI��FDQ�RFFXU�DW�DQ\�RI�WKHVH�SRVLWLRQV�LQGLFDWHG�LQ�)LJXUH�

���

1RWH�7RS�YLHZ��SLQ�ORFDWLRQV�DUH�IRU�UHIHUHQFH�RQO\�

)LJXUH�����7HPSHUDWXUH�0HDVXUHPHQW�/RFDWLRQ�

7KH�WHPSHUDWXUH�DW�DQ\�RQH�RI�WKHVH�ORFDWLRQV�VKRXOG�QRW�

H[FHHG�SHU�7DEOH���WR�HQVXUH�UHOLDEOH�RSHUDWLRQ�RI�WKH�SRZHU�

PRGXOH��7KH�RXWSXW�SRZHU�RI�WKH�PRGXOH�VKRXOG�QRW�H[FHHG�

WKH�UDWHG�SRZHU�IRU�WKH�PRGXOH�DV�OLVWHG�LQ�WKH�2UGHULQJ�

,QIRUPDWLRQ�WDEOH�

$OWKRXJK�WKH�PD[LPXP�7UHI�WHPSHUDWXUH�RI�WKH�SRZHU�PRG�

XOHV�LV�SHU�7DEOH����\RX�FDQ�OLPLW�WKHVH�WHPSHUDWXUHV�WR�D�

ORZHU�YDOXH�IRU�H[WUHPHO\�KLJK�UHOLDELOLW\�

7DEOH����'HYLFH�7HPSHUDWXUH

+HDW�7UDQVIHU�:LWKRXW�+HDW�6LQNV

,QFUHDVLQJ�DLUIORZ�RYHU�WKH�PRGXOH�HQKDQFHV�WKH�KHDW�WUDQV�

IHU�YLD�FRQYHFWLRQ��)LJXUHV����WKURXJK����VKRZV�WKH�PD[L�

PXP�FXUUHQW�WKDW�FDQ�EH�GHOLYHUHG�E\�WKH�FRUUHVSRQGLQJ�

PRGXOH�ZLWKRXW�H[FHHGLQJ�WKH�PD[LPXP�FDVH�WHPSHUDWXUH�

YHUVXV�ORFDO�DPELHQW�WHPSHUDWXUH��7$��IRU�QDWXUDO�FRQYHFWLRQ�

WKURXJK���P�V������IW��PLQ���

1RWH�WKDW�WKH�QDWXUDO�FRQYHFWLRQ�FRQGLWLRQ�ZDV�PHDVXUHG�DW�
�����P�V�WR�����P�V����IW��PLQ��WR����IW��PLQ����KRZHYHU��V\V�
WHPV�LQ�ZKLFK�WKHVH�SRZHU�PRGXOHV�PD\�EH�XVHG�W\SLFDOO\�
JHQHUDWH�QDWXUDO�FRQYHFWLRQ�DLUIORZ�UDWHV�RI�����P�V�����IW��
PLQ���GXH�WR�RWKHU�KHDW�GLVVLSDWLQJ�FRPSRQHQWV�LQ�WKH�V\V�
WHP��7KH�XVH�RI�RXWSXW�SRZHU�GHUDWLQJ�FXUYH�LV�VKRZQ�LQ�WKH�
IROORZLQJ�H[DPSOH�

:KDW�LV�WKH�PLQLPXP�DLUIORZ�QHFHVVDU\�IRU�D�45:���$�)�
RSHUDWLQJ�DW�9,� ����9��DQ�RXWSXW�FXUUHQW�RI���$��DQG�D�PD[L�
PXP�DPELHQW�WHPSHUDWXUH�RI�����&�

6ROXWLRQ

*LYHQ��9,� ���9

,R� ���$

7$� �����&

'HWHUPLQH�DLUIORZ��Y���8VH�)LJXUH�����

Y� ��P�VHF������IW��PLQ��

)LJXUH���� 2XWSXW�3RZHU�'HUDWLQJ�IRU�45:���$�3��9R� �

���9��LQ�7UDQVYHUVH�2ULHQWDWLRQ�ZLWK�1R�

%DVHSODWH��$LUIORZ�GLUHFWLRQ�IURP�9,1�����WR�

9,1��±���9,1� ���9�

)LJXUH���� 2XWSXW�3RZHU�'HUDWLQJ�IRU�45:���$�0��9R�

 ����9��LQ�7UDQVYHUVH�2ULHQWDWLRQ�ZLWK�1R�

%DVHSODWH��$LUIORZ�GLUHFWLRQ�IURP�9,1�����WR�

9,1��±���9,1� ���9�

2XWSXW�9ROWDJH 'HYLFH 7HPSHUDWXUH���&�

���9 7UHI� ���

���9 7UHI� ���

���9 7UHI� ���
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)LJXUH���� 2XWSXW�3RZHU�'HUDWLQJ�IRU�45:���$�<��9R� �

���9��LQ�7UDQVYHUVH�2ULHQWDWLRQ�ZLWK�1R�
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$XJXVW��������� ���9GF������9GF�,QSXW������WR�����9GF�2XWSXW����$

45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

2XWOLQH�'LDJUDP

'LPHQVLRQV�DUH�LQ�PLOOLPHWHUV�DQG��LQFKHV�

7ROHUHQFHV��[�[�PP�����PP��[�[[�LQ�������LQ��

[�[[�PP������PP��[�[[[�LQ��������LQ��

�
7RS�6LGH�ODEHO�LQFOXGHV�Lineage�QDPH��SURGXFW�GHVLJQDWLRQ��DQG�GDWD�FRGH�
��2SWLRQDO�)HDWXUHV��3LQ�LV�QRW�SUHVHQW�XQOHVV�RQH�RI�WKHVH�RSWLRQV�LV�VSHFLILHG�

7RS�9LHZ

6LGH�9LHZ

%RWWRP�9LHZ
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45:����6HULHV�3RZHU�0RGXOHV��GF�GF�&RQYHUWHUV

7KURXJK�+ROH�/HDG�)UHH�6ROGHULQJ�,QIRU�
PDWLRQ

7KH�5R+6�FRPSOLDQW�WKURXJK�KROH�SURGXFWV�XVH�WKH�6$&�

�6Q�$J�&X��3E�IUHH�VROGHU�DQG�5R+6�FRPSOLDQW�FRPSR�

QHQWV���7KH\�DUH�GHVLJQHG�WR�EH�SURFHVVHG�WKURXJK�VLQJOH�RU�

GXDO�ZDYH�VROGHULQJ�PDFKLQHV���7KH�SLQV�KDYH�DQ�5R+6�

FRPSOLDQW�ILQLVK�WKDW�LV�FRPSDWLEOH�ZLWK�ERWK�3E�DQG�3E�IUHH�

ZDYH�VROGHULQJ�SURFHVVHV��$�PD[LPXP�SUHKHDW�UDWH�RI���&�V�

LV�VXJJHVWHG���7KH�ZDYH�SUHKHDW�SURFHVV�VKRXOG�EH�VXFK�

WKDW�WKH�WHPSHUDWXUH�RI�WKH�SRZHU�PRGXOH�ERDUG�LV�NHSW�

EHORZ�����&���)RU�3E�VROGHU��WKH�UHFRPPHQGHG�SRW�WHPSHU�

DWXUH�LV�����&��ZKLOH�WKH�3E�IUHH�VROGHU�SRW�LV�����&�PD[���

1RW�DOO�5R+6�FRPSOLDQW�WKURXJK�KROH�SURGXFWV�FDQ�EH�SUR�

FHVVHG�ZLWK�SDVWH�WKURXJK�KROH�3E�RU�3E�IUHH�UHIORZ�SUR�

FHVV���,I�DGGLWLRQDO�LQIRUPDWLRQ�LV�QHHGHG��SOHDVH�FRQVXOW�ZLWK�

\RXU�Lineage Power�UHSUHVHQWDWLYH�IRU�PRUH�GHWDLOV��

3RVW�6ROGHU�&OHDQLQJ�DQG�'U\LQJ�&RQVLGHUDWLRQV

3RVW�VROGHU�FOHDQLQJ�LV�XVXDOO\�WKH�ILQDO�FLUFXLW�ERDUG�

DVVHPEO\�SURFHVV�SULRU�WR�HOHFWULFDO�ERDUG�WHVWLQJ��7KH�UHVXOW�

RI�LQDGHTXDWH�FOHDQLQJ�DQG�GU\LQJ�FDQ�DIIHFW�ERWK�WKH�

UHOLDELOLW\�RI�D�SRZHU�PRGXOH�DQG�WKH�WHVWDELOLW\�RI�WKH�

ILQLVKHG�FLUFXLW�ERDUG�DVVHPEO\��)RU�JXLGDQFH�RQ�DSSURSULDWH�

VROGHULQJ��FOHDQLQJ�DQG�GU\LQJ�SURFHGXUHV��UHIHU�WR�Lineage�
Power �Board Mounted Power Modules: Soldering and 
Cleaning�$SSOLFDWLRQ�1RWH��$3������(36��
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Data Sheet 
August 23, 2010 

QRW025 Series Power Modules; dc-dc Converters
36 Vdc - 75 Vdc Input, 1.2 to 3.3 Vdc Output; 25A

 

PDF name: QRW025_Series.pdf 
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Ordering Information 
Please contact your Lineage Power Sales Representative for pricing, availability and optional features.  

Table 1. Product Codes 

Input Voltage Output 
Voltage 

Output 
Current Efficiency Connector Type Product Codes Comcodes 

48V (36-75Vdc) 3.3V 25A 91% Through hole QRW025A0F1 108965765 

48V (36-75Vdc) 3.3V 25A 91% Through hole QRW025A0F4 108974809 

48V (36-75Vdc) 3.3V 25A 91% Through hole QRW025A0F41 108969213 

48V (36-75Vdc) 3.3V 25A 91% Through hole QRW025A0F1Z CC109101482 

48V (36-75Vdc) 3.3V 25A 91% Through hole QRW025A0F1-H 108968918 

48V (36-75Vdc) 3.3V 25A 91% Through hole QRW025A0F41-H 108981267 

48V (36-75Vdc) 3.3V 25A 91% Through hole QRW025A0F1-HZ CC109153053 

48V (36-75Vdc) 2.5V 25A 90% Through hole QRW025A0G41 108971656 

48V (36-75Vdc) 2.5V 25A 90% Through hole QRW025A0G1-H 108972126 

48V (36-75Vdc) 1.8V 25A 88% Through hole QRW025A0Y4 108974825 

48V (36-75Vdc) 1.8V 25A 88% Through hole QRW025A0Y61 108975483 

48V (36-75Vdc) 1.5V 25A 87% Through hole QRW025A0M41-H 108986373 

48V (36-75Vdc) 1.5V 25A 87% Through hole QRW025A0M641-H CC109155297 

48V (36-75Vdc) 1.2V 25A 85% Through hole QRW025A0P1 108965799 

48V (36-75Vdc) 1.2V 25A 85% Through hole QRW025A0P1Z CC109139515 

 
Table 2. Device Options 

 

Characteristic Definition
Form Factor Q Q = Quarter Brick
Family Designator R Family Designator
Input Voltage W W = Wide Range, 36V-75V

Output Current 025A0 025A0 = 025.0 Amps Maximum Output Current
F F =3.3V nominal
G G =2.5V nominal
Y Y =1.8V nominal
M M =1.5V nominal
P P =1.2V nominal

Omit = Default Pin Length shown in Mechanical Outline Figures
8 8 = Pin Length: 2.79 mm ± 0.25mm , (0.110 in. ± 0.010 in.)
7 7 = Case Pin (only available with H option)
6 6 = Pin Length: 3.68 mm ± 0.25mm , (0.145 in. ± 0.010 in.)

Omit = Latching Mode
4 4 = Auto-restart following shutdown (Overcurrent/Overvoltage)

Omit = Positive Logic
1 1 = Negative Logic

Omit = Standard open Frame Module
H H = Heat plate, for use with heat sinks or cold-walls

Customer Specific XY XY = Customer Specific Modified Code, Omit for Standard Code
Omit = RoHS 5/6, Lead Based Solder Used

Z Z = RoHS 6/6 Compliant, Lead free

Output Voltage

Mechanical Features

Pin Length

Character and Position
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Protective Shutdown

On/Off Logic
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