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Warranty 

This Hewlett-Packard product is warranted against defects in materials and workmanship for a period 
of three years from date of shipment. During the warranty period, Hewlett-Packard Company will, at 
its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP. 
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to 
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP 
from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute 
its programming instructions when properly installed on that instrument. HP does not warrant that 
the operation of the instrument, or software, or firmware will be uninterrupted or error free.

Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from:

1 Improper or inadequate maintenance, adjustment, calibration, or operation by Buyer;

2 Buyer-supplied software, hardware, interfacing or consumables;

3 Unauthorized modification or misuse;

4 Operation outside of the environmental and electrical specifications for the product;

5 Improper site preparation and maintenance; or

6 Customer induced contamination or leaks.

THE WARANTY SET FORTH IS EXCLUSIVE AND NO OTHER WARRANTY, WHETHER 
WRITTEN OR ORAL, IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE.

Limitation of Remedies and Liability

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. 
IN NO EVENT SHALL HP BE LIABLE FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES (INCLUDING LOSS OF PROFITS) WHETHER BASED ON 
CONTRACT, TORT OR ANY OTHER LEGAL THEORY.
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Responsibilities of the Customer

The customer shall provide:

1 Access to the products during the specified periods of coverage to perform maintenance.

2 Adequate working space around the products for servicing by Hewlett-Packard personnel.

3 Access to and use of all information and facilities determined necessary by Hewlett-Packard to 
service and/or maintain the products. (Insofar as these items may contain proprietary or classified 
information, the customer shall assume full responsibility for safeguarding and protection from 
wrongful use.)

4 Routine operator maintenance and cleaning as specified in the Hewlett-Packard Operating and 
Service Manuals.

5 Consumables such as paper, disks, magnetic tapes, ribbons, inks, pens, gases, solvents, columns, 
syringes, lamps, septa, needles, filters, frits, fuses, seals, detector flow cell windows, etc.

Certification

Hewlett-Packard Company certifies that this product met its published specifications at the time of 
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau’s 
calibration facility and to the calibration facilities of other International Standards Organization 
members!

Assistance

Product maintenance agreements and other customer assistance agreements are available for 
Hewlett-Packard products.

For any assistance, contact your Hewlett-Packard Sales and Service Office. Addresses are provided 
at the back of this manual.
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Notice

The information contained in this document is subject to change without notice. 

Hewlett-Packard shall not be liable for errors contained herein or for incidental or consequential 
damages in connection with the furnishing, performance or use of this material.

This document contains proprietary information which is protected by copyright. All rights are 
reserved. No part of this document may be photocopied or reproduced without the prior written 
consent of the manufacture, Hewlett-Packard Ltd.

Restricted Rights Legend

Use, duplication, or disclosure by the government is subject to restrictions as set forth in subdivision 
(b)(3)(ii) of the Rights in Technical Data and Computer Software clause at 52.227-7013. Hewlett-
Packard Company; 3000 Hanover Street; Palo Alto, California 94304.

Statement of Compliance

This instrument has been designed and tested in accordance with IEC Publication 1010-1 + A1:1992 
Safety requirements for Electrical Equipment for Measurement, Control and Laboratory Use, and has 
been supplied in a safe condition. The instruction documentation contains information and warnings 
which must be followed by the user to ensure safe operation and to maintain the instrument in a safe 
condition.

Electromagnetic Compatibility (EMC) Information 

This product has been designed to meet the protection requirements of the European Communities 
Electromagnetic Compatibility (EMC) directive 89/336/EEC. In order to preserve the EMC 
performance of the product, any cable which becomes worn or damaged must be replaced with the 
same type and specification.
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Safety Information

The following general safety precautions must be observed during all phases of operation, service, 
and repair of this instrument. Failure to comply with these precautions or with specific warnings 
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the 
instrument. Hewlett-Packard Company assumes no liability for the customer’s failure to comply with 
these requirements.

General

This is a Safety Class I instrument (provided with terminal for protective earthing) and has been 
manufactured and tested according to international safety standards.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gasses or 
fumes.

DO NOT use repaired fuses or short-circuited fuseholders: For continued protection against fire, 
replace the line fuse(s) only with fuse(s) of the same voltage and current rating and type.            

DO NOT perform procedures involving cover or shield removal unless you are qualified to do so: 
Operating personnel must not remove equipment covers or shields. Procedures involving the removal 
of covers and shields are for use by service-trained personnel only.

DO NOT service or adjust alone: Under certain conditions, dangerous voltages may exist even with 
the equipment switched off. To avoid dangerous electrical shock, service personnel must not attempt 
internal service or adjustment unless another person, capable of rendering first aid and resuscitation, 
is present.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features 
built into this product have been impaired, either through physical damage, excessive moisture, or 
any other reason, REMOVE POWER and do not use the product until safe operation can be verified 
by service-trained personnel. If necessary, return the product to a Hewlett-Packard Sales and Service 
Office for service and repair to ensure the safety features are maintained.                                                          

DO NOT substitute parts or modify equipment: Because of the danger of introducing additional 
hazards, do not install substitute parts or perform any unauthorized modification to the product. 
Return the product to a Hewlett-Packard Sales and Service Office for service and repair to ensure the 
safety features are maintained. 
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Safety Symbols

The following symbols on the instrument and in the manual indicate precautions which must be taken 
to maintain safe operation of the instrument.

Safety Symbols

The Instruction Documentation Symbol. The product is marked 
with this symbol when it is necessary for the user to refer to the 
instructions in the supplied documentation.

Indicates the field wiring terminal that must be connected to earth 
ground before operating the equipment - protects against electrical 
shock in case of fault.

Frame or chassis ground terminal - typically connects to the 
equipment’s metal frame.

Alternating current (AC)

Direct current (DC)

Indicates hazardous voltages

WARNING Warning denotes a hazard. It calls attention to a procedure, which 
if not correctly performed or adhered to could result in injury or 
loss of life. Do not proceed beyond a warning note until the indi-
cated conditions are fully understood and met.

CAUTION Caution denotes a hazard. It calls attention to a procedure, which 
if not correctly performed or adhered to could result in damage to 
or destruction of the instrument. Do not proceed beyond a warn-
ing note until the indicated conditions are fully understood and 
met.

The CE mark shows that the product complies with all relevant 
European legal Directives accompanied by a year, it’s when the 
design was proven).

ISM 1-A This is a symbol of an Industrial Scientific and Medical Group 1 
Class A product.

The CSA mark is a registered trademark of the Canadian Stan-
dards Association.

Indicates that a laser is fitted. The user must refer to the manual 
for specific Warning or Caution information to avoid personal 
injury or damage to the product.
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Laser Safety 

To avoid hazardous exposure to laser radiation, it is recommended that the following practices are 
observed during system operation: 

 • ALWAYS DEACTIVATE THE LASER BEFORE CONNECTING OR DISCONNECTING 
OPTICAL CABLES.

 • When connecting or disconnecting optical cables between the module and device-under-test, 
observe the connection sequences given below:

Connecting: Connect the optical cable to the input of the device-under-test before 
connecting to the module’s Optical Out connector.

Disconnecting:   Disconnect the optical cable from the module’s Optical Out connector before 
disconnecting from the device-under-test. Always ensure the shutter (if fitted) 
closes properly and covers the laser aperture. 

 • NEVER examine or stare into the open end of a broken, severed, or disconnected optical cable 
when it is connected to the module’s Optical Out connector. 

 • Arrange for service-trained personnel, who are aware of the hazards involved, to repair optical 
cables.

CAUTION 1. Use of controls or adjustments or performance of procedures other than those specified herein may 
result in hazardous radiation exposure.

 2. Always leave the fibreoptic connector dust caps on each connector when not in use. Before 
connection is made, always clean the connector ferrule tip with acetone or alcohol and a cotton swab. 
Dry the connector with compressed air. Failure to maintain cleanliness of connectors is liable to cause 
excessive insertion loss.
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3UHSDUDWLRQ�IRU�8VH����
3RZHU�5HTXLUHPHQWV����
2SHUDWRUV�0DLQWHQDQFH����
)XVH�5HSODFHPHQW�����
/LQH�9ROWDJH�6HOHFWRU�6ZLWFK����
+HZOHWW�3DFNDUG�,QWHUIDFH�%XV�����
+3�,%�$GGUHVV�6HOHFWLRQ����
2SHUDWLQJ�(QYLURQPHQW�����
6WRUDJH�DQG�6KLSPHQW����
5HSDFNDJLQJ�IRU�6KLSPHQW�����

$GMXVWPHQWV����
,QWURGXFWLRQ����
6DIHW\�&RQVLGHUDWLRQV����
5HTXLUHPHQWV�IRU�$GMXVWPHQWV����
$GMXVWPHQW�7\SH����
/LVW�RI�6RIW�$GMXVWPHQWV����
/LVW�RI�$GMXVWDEOH�&RPSRQHQWV����
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$GMXVWPHQW�6HTXHQFH�����
$FFHVV�WR�$GMXVWDEOH�&RPSRQHQWV����
(TXLSPHQW�5HTXLUHG����
5HFDOO�'HIDXOW�6HWWLQJV����
���0+]�5HIHUHQFH�&ORFN�)UHTXHQF\�DQG�9&;2����
8QVWUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQ�8..������
8QVWUXFWXUHG�3'+�5HFHLYHU��2SWLRQ�8..������
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([WHUQDO�&ORFN��2SWLRQ�$�7������
�����QP�670���2SWLFDO�7UDQVPLWWHU��2SWLRQ�8+��2QO\������
�����QP�670����2SWLFDO�7UDQVPLWWHU��2SWLRQ�861�DQG�8.7������
�����QP�670����2SWLFDO�7UDQVPLWWHU��2SWLRQ�861�2QO\������
-LWWHU�7UDQVPLWWHU��2SWLRQ�8+.������
-LWWHU�*HQHUDWRU��2SWLRQV�$�.�����������
-LWWHU�5HFHLYHU��2SWLRQ�8+1������
670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$�/�DQG�$�0������
670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$,0��$,1�DQG�$,3������
670��R�&ORFN�5HFRYHU\��2SWLRQV�$�1�DQG�$�3������
670��R�&ORFN�5HFRYHU\��2SWLRQ�$,3������
-LWWHU�5HFHLYHU��2SWLRQV�$�/��$�0��$�1��$�3��$�9�DQG�$�:������
6WUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQV�8.-��86$������
6WUXFWXUHG�3'+�5HFHLYHU��2SWLRQV�8.-��86$������
0XOWLSOH�2XWSXWV��2SWLRQ�8+&������
$70�&HOO�/D\HU�7UDQVPLWWHU��2SWLRQ�8.=������
$70�&HOO�/D\HU�5HFHLYHU��2SWLRQ�8.=������
%LQDU\�,QWHUIDFH��2SWLRQ�8+�������
670�&ORFN��2SWLRQ�$�5������
6'+��2SWLRQ�$�5�������
5HSODFHDEOH�3DUWV����
,QWURGXFWLRQ����
([FKDQJH�3URJUDP����
2UGHULQJ�,QIRUPDWLRQ����

6HUYLFH����
7KHRU\�RI�2SHUDWLRQ����
'LVSOD\�.H\ERDUG����
,Q�/LG�3ULQWHU����
6HOI�7HVWV����
*HQHUDO�,QIRUPDWLRQ����
6DIHW\�&RQVLGHUDWLRQV����
$QWL�VWDWLF�3UHFDXWLRQV����
5HSDLU�6WUDWHJ\����
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0RGXOH�'HEXJ�3DJH����
'HEXJ�)XQFWLRQ�3DJH����
7HVW�DQG�3UREH�3RLQWV����
([WHQGHU�&DUGV����
*HQHUDO�6HUYLFH�6KHHW�*����7URXEOHVKRRWLQJ�(QWU\����
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�*HQHUDO�,QIRUPDWLRQ�

7KLV�VHFWLRQ�FRQWDLQV�JHQHUDO�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�+3������&�&RPPXQLFDWLRQV�
3HUIRUPDQFH�$QDO\]HU��

Safety Considerations 

Electromagnetic Compatibility 

Operators Maintenance 

Instruments Covered by Manual 

Options 

Accessories 

6DIHW\�&RQVLGHUDWLRQV�

7KH�+3������&�&RPPXQLFDWLRQV�3HUIRUPDQFH�$QDO\]HU�LV�D�6DIHW\�&ODVV����,(&��SURGXFW�
�SURYLGHG�ZLWK�D�SURWHFWLYH�HDUWKOLQJ�JURXQG�LQFRUSRUDWHG�LQ�WKH�SRZHU�FRUG���

7KLV�LQVWUXPHQW�KDV�EHHQ�GHVLJQHG�DQG�WHVWHG�LQ�DFFRUGDQFH�ZLWK�,(&�3XEOLFDWLRQ��������
�������ZLWK�$PHQGPHQW�����������6DIHW\�5HTXLUHPHQWV�IRU�(OHFWURQLF�0HDVXULQJ�$SSDUDWXV��
DQG�KDV�EHHQ�VXSSOLHG�LQ�D�VDIH�FRQGLWLRQ��7KH�LQVWUXFWLRQ�GRFXPHQWDWLRQ�FRQWDLQV�
LQIRUPDWLRQ�DQG�ZDUQLQJV�ZKLFK�PXVW�EH�IROORZHG�E\�WKH�XVHU�WR�HQVXUH�VDIH�RSHUDWLRQ�DQG�WR�
PDLQWDLQ�WKH�LQVWUXPHQW�LQ�D�VDIH�FRQGLWLRQ��

0DQXDO�6DIHW\�0DUNLQJV�

WARNING 7+(�:$51,1*�6,*1�'(127(6�$�+$=$5'�72�7+(�23(5$725��,7�&$//6�
$77(17,21�72�$�352&('85(��35$&7,&(��25�7+(�/,.(��:+,&+�,)�127�
&255(&7/<�3(5)250('�25�$'+(5('�72��&28/'�5(68/7�,1�,1-85<�25�/266�
2)�/,)(��'2�127�352&(('�%(<21'�$�:$51,1*�6,*1�817,/�7+(�,1',&$7('�
&21',7,216�$5(�)8//<�81'(56722'�$1'�0(7��

CAUTION 7KH�&$87,21�VLJQ�GHQRWHV�D�KD]DUG�WR�WKH�LQVWUXPHQW��,W�FDOOV�DWWHQWLRQ�WR�DQ�RSHUDWLQJ�RU�
PDLQWHQDQFH�SURFHGXUH��SUDFWLFH��RU�WKH�OLNH��ZKLFK�LI�QRW�FRUUHFWO\�SHUIRUPHG�RU�DGKHUHG�WR��
FRXOG�UHVXOW�LQ�GDPDJH�WR�RU�GHVWUXFWLRQ�RI�SDUW�RU�DOO�RI�WKH�LQVWUXPHQW��'R�QRW�SURFHHG�EH\RQG�
D�&$87,21�VLJQ�XQWLO�WKH�LQGLFDWHG�FRQGLWLRQV�DUH�IXOO\�XQGHUVWRRG�DQG�PHW��
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*HQHUDO�,QIRUPDWLRQ 6DIHW\�&RQVLGHUDWLRQV

,QVWUXPHQW�6DIHW\�0DUNLQJV�

5HIHU�7R�0DQXDO��7KLV�V\PERO�RQ�WKH�LQVWUXPHQW�PHDQV�WKH�XVHU�PXVW�UHIHU�WR�
WKH�&DOLEUDWLRQ�DQG�6HUYLFH�0DQXDOV�WR�SURWHFW�WKH�LQVWUXPHQW�IURP�GDPDJH�

/DVHU�:DUQLQJ�/DEHO���+D]DUG�6\PERO

WARNING 12�23(5$725�6(59,&($%/(�3$576�,16,'(��5()(5�6(59,&,1*�72�48$/,),('�
3(56211(/��72�35(9(17�(/(&75,&$/�6+2&.�'2�127�5(029(�&29(56��

/DVHU�6DIHW\�

WARNING 7R�SUHYHQW�SHUVRQDO�LQMXU\��DYRLG�XVH�ZKLFK�PD\�EH�KD]DUGRXV�WR�RWKHUV��DQG�PDLQWDLQ�
WKH�PRGXOH�LQ�D�VDIH�FRQGLWLRQ��HQVXUH�WKH�LQIRUPDWLRQ�JLYHQ�EHORZ�LV�UHYLHZHG�EHIRUH�
RSHUDWLQJ�WKH�PRGXOH��

/DVHU�3URGXFW�&ODVVLILFDWLRQ�

$OO�2SWLRQV�8+���8+���858��861�DQG�8.7�����������DUH�FODVVLILHG�DV�&ODVV�,��QRQ�KD]DUGRXV��
ODVHU�SURGXFW�LQ�WKH�86$�ZKLFK�FRPSOLHV�ZLWK�WKH�8QLWHG�6WDWHV�)RRG�DQG�'UXJ�
$GPLQLVWUDWLRQ��)'$��6WDQGDUG����&)5�&K������������2SWLRQV�8+���8+��DQG�8.7�DUH�
FODVVLILHG�DV�&ODVV����QRQ�KD]DUGRXV��ODVHU�SURGXFWV�LQ�(XURSH�ZKLFK�FRPSOLHV�ZLWK�(1�������
����������
2SWLRQV�858�DQG�861�DUH�FODVVLILHG�DV�D�&ODVV��$�ODVHU�SURGXFW�LQ�(XURSH��ZKLFK�FRPSOLHV�
ZLWK�(1�����������������
/DVHU�FODVVLILFDWLRQ�LV�EDVHG�RQ�WKH�DELOLW\�RI�WKH�RSWLFDO�EHDP�WR�FDXVH�ELRORJLFDO�GDPDJH�WR�
WKH�H\H�RU�VNLQ��7KH�(1����������������GHILQLWLRQ�RI�&ODVV��$�LV��

¨$Q\�ODVHU�SURGXFW�ZKLFK�SHUPLWV�KXPDQ�DFFHVV�WR�ODVHU�UDGLDWLRQ�LQ�H[FHVV�RI�WKH�
DFFHVVLEOH�HPLVVLRQ�OLPLWV�RI�&ODVV�,�DQG�&ODVV���DV�DSSOLFDEOH��EXW�ZKLFK�GRHV�QRW�SHUPLW�
KXPDQ�DFFHVV�WR�ODVHU�UDGLDWLRQ�LQ�H[FHVV�RI�WKH�DFFHVVLEOH�HPLVVLRQV�RI�&ODVV��$�DQG�&ODVV�
�%��UHVSHFWLYHO\��IRU�DQ\�HPLVVLRQ�GXUDWLRQ�DQG�ZDYHOHQJWK�¨�

2SWLRQV�858�DQG�861�IDOO�LQWR�WKLV�FDWHJRU\��XQGHU�WKH�(1�����������������(XURSHDQ��
VWDQGDUG��EHFDXVH�WKH\�KDYH�D�PD[LPXP�RXWSXW�SRZHU�RI������PH��XQGHU�IDXOW�FRQGLWLRQV���
ZLWK�D�ZDYHOHQJWK�RI������QP��
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*HQHUDO�,QIRUPDWLRQ 6DIHW\�&RQVLGHUDWLRQV

7R�DYRLG�KD]DUGRXV�H[SRVXUH�WR�ODVHU�UDGLDWLRQ��LW�LV�UHFRPPHQGHG�WKDW�WKH�IROORZLQJ�
SUDFWLFHV�DUH�REVHUYHG�GXULQJ�V\VWHP�RSHUDWLRQ��

• ALWAYS DEACTIVATE THE LASER BEFORE CONNECTING OR DISCONNECTING 
OPTICAL CABLES. 

• When connecting or disconnecting optical cables between the module and device-under-test, ob-
serve the connection sequences given below. 

Connecting: Connect the optical cable to the input of the device-under-test before connecting 
to the module’s Optical Out connector. 

Disconnecting: Disconnect the optical cable from the module’s Optical Out connector before dis-
connecting from the device-under-test. Always ensure the shutter closes properly 
and covers the laser aperture. 

• NEVER examine or stare into the open end of a broken, severed, or disconnected optical cable when 
it is connected to the module’s Optical Out connector. 

• Arrange for service-trained personnel, who are aware of the hazards involved, to repair optical ca-
bles. 

CAUTION 8VH�RI�FRQWUROV�RU�DGMXVWPHQWV�RU�SHUIRUPDQFH�RI�SURFHGXUHV�RWKHU�WKDQ�WKRVH�VSHFLILHG�KHUHLQ�
PD\�UHVXOW�LQ�KD]DUGRXV�UDGLDWLRQ�H[SRVXUH��

/DVHU�:DUQLQJ�6\PEROV�

2SWLRQV�8+���8+��DQG�8.7�RSWLFDO�PRGXOHªV�IURQW�SDQHO�FRQWDLQV�WKH�IROORZLQJ�ODEHO��

&/$66���/$6(5�352'8&7�

7KLV�ODEHO�LQGLFDWHV�WKDW�WKH�UDGLDQW�HQHUJ\�SUHVHQW�LQ�WKLV�LQVWUXPHQW�LV�QRQ�KD]DUGRXV��

Option USN optical module’s front panel contains the following labels: 

&/$66��$��/DVHUV�ZKLFK�DUH�VDIH�IRU�YLHZLQJ�ZLWK�WKH�XQDLGHG�H\H��)RU�ODVHU�HPLWWLQJ�LQ�WKH�
ZDYHOHQJWK�UDQJH�IURP�����QP�WR�����QP��SURWHFWLRQ�LV�DIIRUGHG�E\�DYHUVLRQ�UHVSRQVHV�
LQFOXGLQJ�WKH�EOLQN�UHIOH[��)RU�RWKHU�ZDYHOHQJWKV�WKH�KD]DUG�WR�WKH�XQDLGHG�H\H�LV�QR�JUHDWHU�
WKDQ�IRU�&ODVV�,��'LUHFW�DQWLXUEDQ�YLHZLQJ�RI�&ODVV��$�ODVHUV�ZLWK�RSWLFDO�DLGV��H�J��ELQRFXODUV��
WHOHVFRSHV��PLFURVFRSHV��PD\�EH�KD]DUGRXV��

        CLASS 3A LASER PRODUCT



���

*HQHUDO�,QIRUPDWLRQ 6DIHW\�&RQVLGHUDWLRQV

6ZHGLVK�DQG�)LQQLVK�/DEHOV�



���

*HQHUDO�,QIRUPDWLRQ 6DIHW\�&RQVLGHUDWLRQV

/RFDWLRQ�RI�/DVHU�$SHUWXUHV�

)LJXUH������ �������������������������������������������2SWLRQ����������������������������������2SWLRQ�861�

STM - 1/STM - 4 1550nm

LASER ON

MONITOR
INPUT

OUT

-1dBm  TYP

-8dBm  MAX

INVISIBLE LASER RADIATION
CLASS 3A  LASER  PRODUCT

STM - 1/STM - 4
ON

1550nm

-1dBm  
     TYP

ON
1310nm

-10dBm  
     TYP

OUT

IN

-8dBm  
   MAX

MONITOR
            I/P

CLASS 3A LASER PRODUCT

IEC 825-1:1993

OUT

IN



���

*HQHUDO�,QIRUPDWLRQ (6'�3UHFDXWLRQV

(6'�3UHFDXWLRQV�

CAUTION 7KH�PRGXOH�FRQWDLQV�FRPSRQHQWV�VHQVLWLYH�WR�HOHFWURVWDWLF�GLVFKDUJH��7R�SUHYHQW�FRPSRQHQW�
GDPDJH��FDUHIXOO\�IROORZ�WKH�KDQGOLQJ�SUHFDXWLRQV�SUHVHQWHG�EHORZ��

7KH�VPDOOHVW�VWDWLF�YROWDJH�PRVW�SHRSOH�FDQ�IHHO�LV�DERXW������YROWV��,W�WDNHV�OHVV�WKDQ�RQH�
WHQWK�RI�WKDW��DERXW�����YROWV��WR�GHVWUR\�RU�VHYHUHO\�GDPDJH�VWDWLF�VHQVLWLYH�FLUFXLWV��2IWHQ��
VWDWLF�GDPDJH�GRHV�QRW�LPPHGLDWHO\�FDXVH�D�PDOIXQFWLRQ�EXW�VLJQLILFDQWO\�UHGXFHV�WKH�
FRPSRQHQWªV�OLIH��$GKHULQJ�WR�WKH�IROORZLQJ�SUHFDXWLRQV�ZLOO�UHGXFH�WKH�ULVN�RI�VWDWLF�
GLVFKDUJH�GDPDJH��

• Keep the module in its conductive storage box when not installed in the Mainframe. Save the box 
for future storage of the module.

• Before handling the module, select a work area where potential static sources are minimized. Avoid 
working in carpeted areas and non-conductive chairs. Keep body movement to a minimum. 
Hewlett-Packard recommends that you use a controlled static workstation.

• Handle the module by its front-panel. Avoid touching any components or edge connectors. When 
you install the module, keep one hand in contact with the protective bag as you pick up the module 
with your other hand. Then, before installing the module, make contact with the metal surface of 
the Mainframe with your free hand to bring you, the module, and the mainframe to the same static 
potential. This also applies whenever you connect/disconnect cables on the front-panel. 

CAUTION 7KH�FRQQHFWRUV�RQ�WKH�IURQW�SDQHO�RI�WKH�PRGXOH�UHPDLQ�VXVFHSWLEOH�WR�(6'�GDPDJH�ZKLOH�WKH�
PRGXOH�LV�LQVWDOOHG�LQ�WKH�0DLQIUDPH��DV�LQGLFDWHG�E\�WKH�ODEHO��

(OHFWURPDJQHWLF�&RPSDWLELOLW\�

5DGLDWHG�(PLVVLRQV�

7R�HQVXUH�FRPSOLDQFH�ZLWK�(1��������������D�FDWHJRU\����)73�SDWFK�OHDG��5-���FDEOH�VKRXOG�
EH�XVHG�WR�FRQQHFW�WKH�/$1�SRUW�RQ�WKH�SURFHVVRU�PRGXOH�PDUNHG�����%DVH�7��

(OHFWURVWDWLF�'LVFKDUJH

:KHQ�DLU�GLVFKDUJHV��DFFRUGLQJ�WR�,(&��������������RI�XS�WR���N9�DUH�DSSOLHG�WR�VSHFLILF�DUHDV�
RI�WKH�SURGXFW�RFFDVLRQDO�HUURUV�PD\�EH�FRXQWHG��



���

*HQHUDO�,QIRUPDWLRQ 2SHUDWRUV�0DLQWHQDQFH

2SHUDWRUV�0DLQWHQDQFH�

WARNING 12�23(5$725�6(59,&($%/(�3$576�,16,'(��5()(5�6(59,&,1*�72�48$/,),('�
3(56211(/��72�35(9(17�(/(&75,&$/�6+2&.�'2�127�5(029(�&29(56��

&OHDQLQJ�

&OHDQ�WKH�FDELQHW�XVLQJ�D�GU\�FORWK�RQO\��

2SWLFDO�)LEUH�&OHDQLQJ�

,W�LV�UHFRPPHQGHG�WKDW�WKH�RSWLFDO�FRQQHFWRUV�EH�FOHDQHG�DW�UHJXODU�LQWHUYDOV�XVLQJ�WKH�
IROORZLQJ�PDWHULDOV��

CAUTION 'R�QRW�LQVHUW�DQ\�WRRO�RU�REMHFW�LQWR�WKH�,1�RU�287�SRUWV�RI�WKH�LQVWUXPHQW�DV�GDPDJH�WR�RU�
FRQWDPLQDWLRQ�RI�WKH�RSWLFDO�ILEUH�PD\�UHVXOW��

���5HFDOO�'HIDXOW�VHWWLQJV��6725('�6(77,1*6����DQG�UHPRYH�WKH�SRZHU�IURP�WKH�+3������&��

���5HPRYH�WKH�DGDSWHUV�IURP�WKH�,1�DQG�287�SRUWV��

���8VLQJ�WKH�EORZ�EUXVK�ZLWK�WKH�EUXVK�UHPRYHG�EORZ�WKURXJK�WKH�IHUUXOH�RI�WKH�VWDQGDUG�
IOH[LEOH�FRQQHFWRU�DQG�WKH�DGDSWHU��

CAUTION ,I�WKH�RSWLFDO�ILEUH�RI�WKH�IL[HG�FRQQHFWRU�UHTXLUHV�IXUWKHU�FOHDQLQJ�WKLV�HQWDLOV�GLVDVVHPEO\�RI�
WKH�PRGXOH�ZKLFK�VKRXOG�RQO\�EH�FDUULHG�RXW�E\�VXLWDEO\�WUDLQHG�VHUYLFH�SHUVRQQHO��

���$SSO\�VRPH�LVRSURS\O�DOFRKRO�WR�D�SLHFH�RI�WKH�FOHDQLQJ�SDSHU�DQG�FOHDQ�WKH�EDUUHO�RI�WKH�
DGDSWHU��8VLQJ�D�QHZ�SLHFH�RI�FOHDQLQJ�SDSHU��FOHDQ�WKH�IDFH�RI�WKH�DGDSWHU��5HSHDW�WKLV�
RSHUDWLRQ��XVLQJ�D�QHZ�SLHFH�RI�FOHDQLQJ�SDSHU�HDFK�WLPH��

���/LJKWO\�SUHVV�WKH�DGKHVLYH�VLGH�RI�WKH�WDSH�SURYLGHG�DJDLQVW�WKH�IURQW�RI�WKH�DGDSWHU��WKHQ�
UHPRYH�LW�TXLFNO\���UHSHDW�WZLFH��7KLV�UHPRYHV�DQ\�SDUWLFOHV�RI�FOHDQLQJ�SDSHU�ZKLFK�PD\�EH�
SUHVHQW��

���5HSODFH�WKH�DGDSWHUV�RQ�WKH�IOH[LEOH�FRQQHFWRU��

'HVFULSWLRQ� +3�3DUW�
1XPEHU�

%ORZ�%UXVK ���������

,VRSURS\O�$OFRKRO ���������

/HQV�&OHDQLQJ�3DSHU ���������

$GKHVLYH�7DSH�.LW �����������



���

*HQHUDO�,QIRUPDWLRQ ,QVWUXPHQWV�&RYHUHG�%\�0DQXDO

,QVWUXPHQWV�&RYHUHG�%\�0DQXDO�

$WWDFKHG�WR�WKH�UHDU�SDQHO�RI�WKH�LQVWUXPHQW�LV�D�VHULDO�QXPEHU�SODWH��7KH�VHULDO�QXPEHU�SODWH�
KDV�D�WZR�OHWWHU�UHIHUHQFH�GHQRWLQJ�FRXQWU\�RI�RULJLQ��*%� �*UHDW�%ULWDLQ��DQG�DQ�HLJKW�GLJLW�
VHULDO�QXPEHU��7KH�VHULDO�QXPEHU�LV�XQLTXH�WR�HDFK�LQVWUXPHQW�DQG�VKRXOG�EH�TXRWHG�LQ�DOO�
FRUUHVSRQGHQFH�ZLWK�+HZOHWW�3DFNDUG��HVSHFLDOO\�ZKHQ�RUGHULQJ�UHSODFHPHQW�SDUWV��

)LJXUH������6HULDO�1XPEHU�3ODWH�



���

*HQHUDO�,QIRUPDWLRQ ,QVWUXPHQWV�&RYHUHG�%\�0DQXDO

7DEOH������5HFRPPHQGHG�7HVW�(TXLSPHQW

,QVWUXPHQW� &ULWLFDO�6SHFLILFDWLRQ� 5HFRPPHQGHG�0RGHO�

2VFLOORVFRSH ����0+]�%DQGZLGWK����0Ω�,QSXW�
7HUPLQDWLRQ��7HOHFRP�PDVN�PHDV�IXQFWLRQ

+3������$�2SW�����RU�
+3������$�2SW����

6SHFWUXP�$QDO\]HU ����0+]�%DQGZLGWK����Ω�,QSXW������WR�����
G%P

+3�����%�2SW����

)UHTXHQF\�6\QWKHVL]HU ��Ω�2XWSXW��6LQHZDYH�WR����0+]��
$PSOLWXGH�WR�����9�SN�SN����+]�UHVROXWLRQ

+3�����$�2SW����

)UHTXHQF\�6\QWKHVL]HU 6LQHZDYH�WR�����0+]��$PSOLWXGH�WR���9�SN�
SN����+]�5HVROXWLRQ

+3�����%��4W\���

6LJQDO�*HQHUDWRU 6LQHZDYH�����N+]�WR�����0+]��$PSOLWXGH�
����P9

+3�����%

)UHTXHQF\�&RXQWHU 5DQJH���WR�����0+]����FKDQQHOV�ZLWK�
DFFXUDF\������SSP���5DWLR�0RGH�

+3�����$�2SW����

2SWLFDO�3RZHU�0HWHU�DQG�6HQVRU�
0RGXOH

5DQJH����G%P�WR�����G%P��:DYHOHQJWK������
�����QP

+3�����$�DQG�+3������$

3RZHU�6XSSO\ 0XOWL�2XWSXW�6\VWHP������9�������������P$�����
ZDWWV�R�S

+3�����$

/LJKWZDYH�&RQYHUWRU :DYHOHQJWK�������������QP�DQG�%DQGZLGWK�
IURP�GF�����*+]�
2SWLFDO

+3������$

2SWLFDO�$WWHQXDWRU :DYHOHQJWK�������������QP��5DQJH��������G% �+3�����$

)&�3&�2SWLFDO�,QWHUIDFH�
&RQQHFWRU

8QLTXH +3������),

2SWLFDO�&DEOHV 8QLTXH +3������$��4W\���

3'+�6WUXFWXUHG�7HVW�6HW
RU�'LJLWDO�7UDQVPLVVLRQ�)UDPH�
*HQHUDWRU

8QLTXH +3������&�2SW�8.-�RU�
+3������$

-LWWHU�0HDVXUHPHQW�0RGXOH 8QLTXH +3������&�2SW�8+1�RU�DQ\�
-LWWHU�5[

$WWHQXDWRU ��G%����Ω����WR�����0+] +3�����$�2SW����

$WWHQXDWRU ��G%����Ω����WR�����0+] +3�����$�2SW����

&DEOH�6LPXODWRU��� ���PHWUHV�RI���Ω�FRD[LDO�FDEOH� ���������������P�

&DEOH�6LPXODWRU��� ���PHWUHV�RI���Ω�FRD[LDO�FDEOH ��������������P�

&DEOH�6LPXODWRU��� ���PHWUHV�RI���Ω�FRD[LDO�FDEOH� ��������������P�

&DEOH�6LPXODWRU��� ���PHWUHV�RI���Ω�FRD[LDO�FDEOH� ��������������P�

&RQYHUWHU ��Ω�8QEDODQFHG�WR����Ω�%DODQFHG +3������&



����

*HQHUDO�,QIRUPDWLRQ ,QVWUXPHQWV�&RYHUHG�%\�0DQXDO

(&/�7HUPLQDWLRQ 8QLTXH +3������$

%ORFNLQJ�&DSDFLWRU �����µI +3������$

&DEOH�$WWHQXDWRU 8QLTXH +3���������������P�

��Ω���Ω�0DWFKLQJ�3DG ,QVHUWLRQ�/RVV�����G% +3������%��4W\���

��Ω�7HUPLQDWLRQ ��WR�����0+] +3������������

7�&RQQHFWRU %1&�WR�'XDO�%1& +3����������

$GDSWRU 1�7\SH��I��WR�%1&��P� �����������4W\���

$GDSWRU 1�7\SH��P��WR�1�7\SH��P� �����������4W\���

$GDSWRU 60$�WR�%1& �����������4W\���

56�����&�/RRSEDFN 8QLTXH� ���������

�2VFLOORVFRSH�3RG ��NΩ +3������$

7DEOH������5HFRPPHQGHG�7HVW�(TXLSPHQW��FRQWLQXHG

,QVWUXPHQW� &ULWLFDO�6SHFLILFDWLRQ� 5HFRPPHQGHG�0RGHO�



���

�

�,QVWDOODWLRQ��������������������������������������������

7KLV�VHFWLRQ�FRQWDLQV�LQIRUPDWLRQ�DQG�LQVWUXFWLRQV�UHTXLUHG�WR�SUHSDUH�WKH�+3������&�
&RPPXQLFDWLRQV�3HUIRUPDQFH�$QDO\]HU�IRU�XVH��,QFOXGHG�LQ�WKLV�VHFWLRQ�DUH�WKH�LQLWLDO�
LQVSHFWLRQ�SURFHGXUHV��SRZHU�DQG�JURXQGLQJ�UHTXLUHPHQWV��IXVH�VHOHFWLRQ�SURFHGXUH��
LQVWDOODWLRQ�LQIRUPDWLRQ��RSHUDWRUV�PDLQWHQDQFH�DQG�LQVWUXFWLRQV�RQ�UHSDFNDJLQJ�IRU�
VKLSPHQW��

,QLWLDO�,QVSHFWLRQ�

3UHSDUDWLRQ�IRU�8VH�

2SHUDWRUV�0DLQWHQDQFH�

+HZOHWW�3DFNDUG�,QWHUIDFH�%XV�

2SHUDWLQJ�(QYLURQPHQW�

6WRUDJH�DQG�6KLSPHQW�

,QLWLDO�,QVSHFWLRQ�

WARNING 72�$92,'�+$=$5'286�(/(&75,&$/�6+2&.��'2�127�3(5)250�(/(&75,&$/�
7(676�:+(1�7+(5(�$5(�6,*16�2)�6+,33,1*�'$0$*(�72�$1<�3257,21�2)�
7+(�287(5�(1&/2685(��&29(56��3$1(/6��0(7(56���

,QVSHFW�WKH�VKLSSLQJ�FRQWDLQHU�IRU�GDPDJH��,I�WKH�VKLSSLQJ�FRQWDLQHU�RU�FXVKLRQLQJ�PDWHULDO�LV�
GDPDJHG��LW�VKRXOG�EH�NHSW�XQWLO�WKH�FRQWHQWV�RI�WKH�VKLSPHQW�KDYH�EHHQ�FKHFNHG�IRU�
FRPSOHWHQHVV�DQG�WKH�LQVWUXPHQW�KDV�EHHQ�FKHFNHG�ERWK�PHFKDQLFDOO\�DQG�HOHFWULFDOO\��
3URFHGXUHV�IRU�FKHFNLQJ�HOHFWULFDO�RSHUDWLRQ�DUH�JLYHQ�LQ�7KH�&DOLEUDWLRQ�0DQXDO��,I�WKH�
FRQWHQWV�RI�WKH�VKLSPHQW�DUH�LQFRPSOHWH��LI�WKHUH�LV�PHFKDQLFDO�GDPDJH�RU�GHIHFW��QRWLI\�WKH�
QHDUHVW�+HZOHWW�3DFNDUG�2IILFH��,I�WKH�LQVWUXPHQW�GRHV�QRW�SDVV�WKH�HOHFWULFDO�SHUIRUPDQFH�
WHVWV�JLYHQ�LQ�WKH�&DOLEUDWLRQ�0DQXDO��QRWLI\�WKH�QHDUHVW�+HZOHWW�3DFNDUG�RIILFH��,I�WKH�
VKLSSLQJ�FRQWDLQHU�LV�DOVR�GDPDJHG��RU�WKH�FXVKLRQLQJ�PDWHULDO�VKRZV�VLJQV�RI�VWUHVV��QRWLI\�
WKH�FDUULHU�DV�ZHOO�DV�WKH�QHDUHVW�+HZOHWW�3DFNDUG�RIILFH��.HHS�WKH�VKLSSLQJ�PDWHULDOV�IRU�WKH�
FDUULHUªV�LQVSHFWLRQ��7KH�+HZOHWW�3DFNDUG�RIILFH�ZLOO�DUUDQJH�IRU�UHSDLU�RU�UHSODFHPHQW�
ZLWKRXW�ZDLWLQJ�IRU�FODLP�VHWWOHPHQW��



���

,QVWDOODWLRQ 3UHSDUDWLRQ�IRU�8VH

3UHSDUDWLRQ�IRU�8VH�

WARNING ,)�7+,6�,167580(17�,6�127�86('�$6�63(&,),('��7+(�3527(&7,21�3529,'('�
%<�7+(�(48,30(17�&28/'�%(�,03$,5('��7+,6�,167580(17�0867�%(�86('�,1�
$�1250$/�&21',7,21��,1�:+,&+�$//�0($16�2)�3527(&7,21�$5(�,17$&7��
21/<��

WARNING )25�&217,18('�3527(&7,21�$*$,167�),5(�+$=$5'�5(3/$&(�)86(�21/<�
:,7+�6$0(�7<3(�$1'�5$7,1*6��6((�7$%/(�������

3RZHU�5HTXLUHPHQWV�

7KH�+3������&�&RPPXQLFDWLRQV�3HUIRUPDQFH�$QDO\]HU�UHTXLUHV�D�SRZHU�VRXUFH�RI����9�WR�
����9�DF�DQG�����9�WR�����9�DF�DW�D�IUHTXHQF\�EHWZHHQ����+]�DQG����+]��QRPLQDO���

7RWDO�SRZHU�FRQVXPSWLRQ�LV�����9$��PD[LPXP���

7KH�IXVH�UDWLQJ�IRU�WKH�SRZHU�VRXUFH�LV�JLYHQ�LQ�7DEOH���

3RZHU�&RUG�

7KH�SRZHU�FRUG�VXSSOLHG�ZLWK�HDFK�LQVWUXPHQW�YDULHV�ZLWK�WKH�FRXQWU\�RI�GHVWLQDWLRQ��)LJXUH�
����LOOXVWUDWHV�WKH�VWDQGDUG�SRZHU�SOXJ�DQG�FRUG�FRQILJXUDWLRQV�WKDW�DUH�FRPPRQO\�XVHG��7KH�
SDUW�QXPEHU�VKRZQ�EHQHDWK�HDFK�SOXJ�LV�WKH�SDUW�QXPEHU�RI�WKH�DSSURSULDWH�SRZHU�FRUG�DQG�
SOXJ��,I�WKH�DSSURSULDWH�SRZHU�FRUG�LV�QRW�LQFOXGHG�ZLWK�WKH�LQVWUXPHQW�QRWLI\�WKH�QHDUHVW�
+HZOHWW�3DFNDUG�RIILFH�DQG�D�UHSODFHPHQW�ZLOO�EH�SURYLGHG��

WARNING 72�$92,'�7+(�3266,%,/,7<�2)�,1-85<�25�'($7+��7+(�)2//2:,1*�
35(&$87,216�0867�%(�)2//2:('�%()25(�7+(�,167580(17�,6�6:,7&+('�
21�

�D��1RWH�WKDW�WKH�SURWHFWLRQ�SURYLGHG�E\�JURXQGLQJ�WKH�LQVWUXPHQW�FDELQHW�PD\�EH�
ORVW�LI�DQ\�SRZHU�FDEOH�RWKHU�WKDQ�WKH�WKUHH�SURQJHG�W\SH�LV�XVHG�WR�FRXSOH�WKH�DF�OLQH�
YROWDJH�WR�WKH�LQVWUXPHQW��

�E��,I�WKLV�LQVWUXPHQW�LV�WR�EH�HQHUJL]HG�YLD�DQ�DXWR�WUDQVIRUPHU�WR�UHGXFH�RU�LQFUHDVH�
WKH�OLQH�YROWDJH��PDNH�VXUH�WKDW�WKH�FRPPRQ�WHUPLQDO�LV�FRQQHFWHG�WR�WKH�QHXWUDO�SROH�
RI�WKH�SRZHU�
VRXUFH�
�
�F��7KH�SRZHU�FDEOH�SOXJ�VKDOO�RQO\�EH�LQVHUWHG�LQWR�D�VRFNHW�RXWOHW�SURYLGHG�ZLWK�D�
SURWHFWLYH�JURXQG�FRQWDFW��7KH�SURWHFWLYH�DFWLRQ�PXVW�QRW�EH�QHJDWHG�E\�WKH�XVH�RI�
DQ�H[WHQVLRQ�FRUG�ZLWKRXW�D�SURWHFWLYH�FRQGXFWRU��JURXQGLQJ���

7DEOH������)XVHV

/LQH�9ROWDJH� )XVH�5DWLQJ� +3�3DUW�1XPEHU�

��9�WR����9 �$�7LPHG�����9 ���������



���

,QVWDOODWLRQ 2SHUDWRUV�0DLQWHQDQFH

)LJXUH������3RZHU�&RUG�3DUW�1XPEHUV�

2SHUDWRUV�0DLQWHQDQFH�

)XVH�5HSODFHPHQW�

2QO\�WKH�DF�OLQH�IXVH�ORFDWHG�DW�WKH�VLGH�RI�WKH�LQVWUXPHQW�PD\�EH�UHSODFHG�E\�WKH�RSHUDWRU��

WARNING $//�27+(5�)86(�5(3/$&(0(17�6+28/'�21/<�%(�&$55,('�287�%<�68,7$%/<�
75$,1('�6(59,&(�3(56211(/�$:$5(�2)�7+(�+$=$5'6�,192/9('��

%()25(�5(029,1*�7+(�)86(��7+(�$&�/,1(�32:(5�&25'�6+28/'�%(�
',6&211(&7('�)520�7+(�32:(5�6285&(�$1'�7+(�27+(5�(1'�
',6&211(&7('�)520�7+(�,167580(17�

21/<�86(�$�)86(�2)�7+(�&255(&7�5$7,1*�$6�/,67('�,1�7$%/(������

8VH�D�VPDOO�IODW�EODGHG�WRRO�WR�UHPRYH�WKH�IXVH�KROGHU�IURP�WKH�3RZHU�6XSSO\�/LQH�)LOWHU�
$VVHPEO\��ORFDWHG�EHWZHHQ�WKH�3RZHU�21��2))�VZLWFK�DQG�WKH�3RZHU�,QSXW�FRQQHFWRU��7KH�
FDS�DQG�WKH�IXVH�FDQ�WKHQ�EH�UHPRYHG�DQG�WKH�IXVH�FKDQJHG�IRU�DQRWKHU�RI�WKH�FRUUHFW�UDWLQJ��
7KH�IXVH�UDWLQJ�DQG�+3�SDUW�QXPEHU�DUH�OLVWHG�LQ�7DEOH������

/LQH�9ROWDJH�6HOHFWRU�6ZLWFK�

7KH�/LQH�9ROWDJH�6HOHFWRU�VZLWFK�KDV���SRVLWLRQV��

����������9�
����������9�

CAUTION %HIRUH�VZLWFKLQJ�RQ�WKLV�LQVWUXPHQW��PDNH�VXUH�WKDW�WKH�OLQH�YROWDJH�VHOHFWRU�VZLWFK�LV�VHW�WR�
WKH�YROWDJH�RI�WKH�SRZHU�VXSSO\��(QVXUH�WKH�VXSSO\�YROWDJH�LV�LQ�WKH�VSHFLILHG�UDQJH��

+HZOHWW�3DFNDUG�,QWHUIDFH�%XV�

7KH�+3������&���2SWLRQ�$�%�RU�$�'��LV�FRQQHFWHG�WR�WKH�+3�,%�E\�PHDQV�RI�DQ�DSSURSULDWH�
+3�,%�FDEOH��7KH�+3�,%�LQWHUFRQQHFWLQJ�FDEOHV�DYDLODEOH�DUH�OLVWHG�LQ�7DEOH������

8120-2104 8120-1369 8120-1689 8120-1351 8120-2956 8120-4211
8120-1378 US
8120-4753 JAP
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,QVWDOODWLRQ +HZOHWW�3DFNDUG�,QWHUIDFH�%XV

7R�DFKLHYH�LQWHUIDFH�GHVLJQ�SHUIRUPDQFH�VWDQGDUGV��UHVWULFWLRQV�DUH�SODFHG�RQ�WKH�+3�,%�
V\VWHP�FDEOH�OHQJWKV��7KHVH�UHVWULFWLRQV�DOORZ�WKH�EXV�LQWHUIDFH�HOHFWURQLFV�WR�PDLQWDLQ�
FRUUHFW�OLQH�YROWDJH�OHYHOV�DQG�WLPLQJ�UHODWLRQVKLSV��

:KHQ�FRQQHFWLQJ�DQ�+3�,%�V\VWHP�WKH�IROORZLQJ�UXOHV�VKRXOG�EH�REVHUYHG��

7KH�WRWDO�+3�,%�FDEOH�OHQJWK�XVHG�PXVW�EH�OHVV�WKDQ�RU�HTXDO�WR����PHWHUV�������IHHW���

7KH�WRWDO�+3�,%�FDEOH�OHQJWK�XVHG�PXVW�EH�OHVV�WKDQ�RU�HTXDO�WR���PHWHUV����IHHW��×�WKH�WRWDO�
QXPEHU�RI�GHYLFHV�FRQQHFWHG�WR�WKH�EXV��

$�VWDQGDUG�+3�,%�FRQQHFWRU�LV�SURYLGHG�RQ�WKH�LQVWUXPHQW�&38�IURQW��SDQHO��7KH�FRQQHFWLRQV�
DQG�+3�,%�ORJLF�OHYHOV�DUH�VKRZQ�LQ�)LJXUH������7KH�PDWLQJ�FRQQHFWRU�SDUW�QXPEHU�LV�+3������
�����RU�$PSKHQRO�����������

)LJXUH������+3�,%�&RQQHFWLRQV�DQG�/RJLF�/HYHOV�

+3�,%�$GGUHVV�6HOHFWLRQ�

7KH�+3������&��2SWLRQ�$�%�RU�$�'��+3�,%�DGGUHVV�LV�DFFHVVHG�RQ�WKH�27+(5�GLVSOD\�XQGHU�
WKH�&2006�&21752/�IXQFWLRQ��

7KH�DGGUHVV�FDQ�EH�VHW�WR�DQ\�YDOXH�EHWZHHQ���DQG����LQFOXVLYH�XVLQJ� � �DQG�WKH�GLVSOD\�
VRIWNH\V��

7DEOH������+3�,%�,QWHUFRQQHFWLQJ�&DEOHV

/HQJWK� $FFHVVRU\�1XPEHU�

��PHWHU +3������$

��PHWHUV +3������%

��PHWHUV +3������&

����PHWHU +3������'

24 12

23

22

21

20

19

18

17

16

15

14

13

11

10

9

8

7

6

5

4

3

2

1

SHIELD
ATN

SRQ

IFC

NDAC

NRFD

DAV

EOI

D104

D103

D102

D101

D103

SIGNAL COMMON
SIGNAL COMMON TWISTED WITH PIN 11

SIGNAL COMMON TWISTED WITH PIN 10

SIGNAL COMMON TWISTED WITH PIN 9

SIGNAL COMMON TWISTED WITH PIN 8

SIGNAL COMMON TWISTED WITH PIN 7

SIGNAL COMMON TWISTED WITH PIN 6

REN

D108

D106

D105

D107

TYPE 57 MICRORIBBON CONNECTOR
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,QVWDOODWLRQ 2SHUDWLQJ�(QYLURQPHQW

2SHUDWLQJ�(QYLURQPHQW�

7KH�LQVWUXPHQW�PD\�EH�RSHUDWHG�LQ�WHPSHUDWXUHV�ZLWKLQ�WKH�UDQJH���GHJUHHV�WR�����GHJUHHV�
FHQWLJUDGH�DW�DOWLWXGHV�XS�WR�������PHWHUV���������IHHW���$W�DOO�WLPHV�WKH�LQVWUXPHQW�VKRXOG�EH�
SURWHFWHG�IURP�WHPSHUDWXUH�H[WUHPHV�DQG�HQYLURQPHQWV�ZKLFK�FRXOG�FDXVH�FRQGHQVDWLRQ�
ZLWKLQ�WKH�LQVWUXPHQW��

CAUTION 9(17,/$7,21�5(48,5(0(176��:KHQ�LQVWDOOLQJ�WKH�LQVWUXPHQW�LQ�D�FDELQHW��WKH�FRQYHFWLRQ�
LQWR�DQG�RXW�RI�WKH�LQVWUXPHQW�PXVW�QRW�EH�UHVWULFWHG��7KH�DPELHQW�WHPSHUDWXUH��RXWVLGH�WKH�
FDELQHW��PXVW�EH�OHVV�WKDQ�WKH�PD[LPXP�RSHUDWLQJ�WHPSHUDWXUH�RI�WKH�LQVWUXPHQW�E\���&�IRU�
HYHU\�����ZDWWV�GLVVLSDWHG�LQ�WKH�FDELQHW��,I�WKH�WRWDO�SRZHU�GLVVLSDWHG�LQ�WKH�FDELQHW�LV�JUHDWHU�
WKDQ�����ZDWWV��WKHQ�IRUFHG�FRQYHFWLRQ�PXVW�EH�XVHG��

6WRUDJH�DQG�6KLSPHQW�

7KH�LQVWUXPHQW�PD\�EH�VWRUHG�RU�VKLSSHG�LQ�HQYLURQPHQWV�ZLWKLQ�WKH�IROORZLQJ�OLPLWV��

Temperature. -40o C to +65o C 

Altitude. Up to 15,200 meters (50,000 feet) 

7KH�LQVWUXPHQW�VKRXOG�DOVR�EH�SURWHFWHG�IURP�WHPSHUDWXUH�H[WUHPHV�ZKLFK�FRXOG�FDXVH�
FRQGHQVDWLRQ�ZLWKLQ�WKH�LQVWUXPHQW��

5HSDFNDJLQJ�IRU�6KLSPHQW�

7DJJLQJ�IRU�6HUYLFH��,I�WKH�LQVWUXPHQW�LV�EHLQJ�UHWXUQHG�WR�+HZOHWW��3DFNDUG�IRU�VHUYLFH��
SOHDVH�FRPSOHWH�D�UHSDLU�WDJ�DQG�DWWDFK�LW�WR�WKH�LQVWUXPHQW��

2ULJLQDO�3DFNDJLQJ��&RQWDLQHUV�DQG�PDWHULDOV�LGHQWLFDO�WR�WKRVH�XVHG�LQ�IDFWRU\�SDFNDJLQJ�
DUH�DYDLODEOH�IURP�+HZOHWW�3DFNDUG�RIILFHV��,I�WKH�LQVWUXPHQW�LV�EHLQJ�UHWXUQHG�WR�+HZOHWW�
3DFNDUG�IRU�VHUYLFLQJ��DWWDFK�D�WDJ�LQGLFDWLQJ�WKH�W\SH�RI�VHUYLFH�UHTXLUHG��UHWXUQ�DGGUHVV��
PRGHO�QXPEHU��DQG�IXOO�VHULDO�QXPEHU��0DUN�WKH�FRQWDLQHU�)5$*,/(�WR�HQVXUH�FDUHIXO�
KDQGOLQJ��,Q�DQ\�FRUUHVSRQGHQFH��UHIHU�WR�WKH�LQVWUXPHQW�E\�PRGHO�QXPEHU�DQG�IXOO�VHULDO�
QXPEHU��

2WKHU�3DFNDJLQJ��7KH�IROORZLQJ�JHQHUDO�LQVWUXFWLRQV�VKRXOG�EH�IROORZHG�ZKHQ�UHSDFNDJLQJ�
ZLWK�FRPPHUFLDOO\�DYDLODEOH�PDWHULDOV��

:UDS�LQVWUXPHQW�LQ�KHDY\�SDSHU�RU�SODVWLF��,I�WKH�LQVWUXPHQW�LV�EHLQJ�VKLSSHG�WR�+HZOHWW�
3DFNDUG��DWWDFK�D�WDJ�LQGLFDWLQJ�WKH�W\SH�RI�VHUYLFH�UHTXLUHG��UHWXUQ�DGGUHVV��PRGHO�QXPEHU�
DQG�IXOO�VHULDO�QXPEHU��

8VH�D�VWURQJ�VKLSSLQJ�FRQWDLQHU��$�GRXEOH�ZDOO�FDUWRQ�PDGH�RI�����SRXQG�WHVW�PDWHULDO�LV�
DGHTXDWH��

8VH�D�OD\HU�RI�VKRFN�DEVRUELQJ�PDWHULDO����WR�����PP����WR���LQFK��WKLFN��DURXQG�DOO�VLGHV�
RI�WKH�LQVWUXPHQW�WR�SURYLGH�ILUP�FXVKLRQLQJ�DQG�SUHYHQW�PRYHPHQW�LQVLGH�WKH�FRQWDLQHU��
3URWHFW�WKH�)URQW�3DQHO�FRQWUROV�DQG�5HDU�3DQHO�FRQQHFWRUV�ZLWK�FDUGERDUG��

6HDO�VKLSSLQJ�FRQWDLQHU�VHFXUHO\��

0DUN�VKLSSLQJ�FRQWDLQHU�)5$*,/(�WR�HQVXUH�FDUHIXO�KDQGOLQJ��



���

,QVWDOODWLRQ 6WRUDJH�DQG�6KLSPHQW

,Q�DQ\�FRUUHVSRQGHQFH��UHIHU�WR�LQVWUXPHQW�E\�PRGHO�QXPEHU�DQG�IXOO�VHULDO�QXPEHU��



���

�

�$GMXVWPHQWV

,QWURGXFWLRQ

7KLV�VHFWLRQ�FRQWDLQV�WKH�DGMXVWPHQW�SURFHGXUHV�UHTXLUHG�IRU�WKH�+3������&��7KHVH�SURFH�
GXUHV�ZLOO�DOORZ�WKH�LQVWUXPHQWV�WR�EH�DGMXVWHG�WR�PHHW�WKH�SXEOLVKHG�VSHFLILFDWLRQV��

6DIHW\�&RQVLGHUDWLRQV�

7KH�+3������&�LV�D�6DIHW\�&ODVV����,(&��LQVWUXPHQWV���7KLV�PHDQV�WKDW�WKH�LQVWUXPHQWV�DUH�
SURYLGHG�ZLWK�SURWHFWLYH�HDUWK�WHUPLQDOV���7KLV�VHFWLRQ�FRQWDLQV�ZDUQLQJV�DQG�FDXWLRQV�ZKLFK�
PXVW�EH�IROORZHG�IRU�\RXU�SURWHFWLRQ�DQG�VDIHW\�DQG�WR�DYRLG�GDPDJH�WR�WKH�LQVWUXPHQWV��

WARNING 0$,17(1$1&(�'(6&5,%('�+(5(,1�,6�3(5)250('�:,7+�32:(5�6833/,('�
72�7+(�,167580(17�$1'�3527(&7,9(�&29(56�5(029('��68&+�
0$,17(1$1&(�6+28/'�21/<�%(�3(5)250('�%<�6(59,&(�75$,1('�
3(56211(/�:+2�$5(�$:$5(�2)�7+(�+$=$5'6�,192/9('��H�J��),5(�$1'�
(/(&75,&$/�6+2&.���:+(5(�0$,17(1$1&(�&$1�%(�3(5)250('�:,7+287�
32:(5�$33/,('��7+(�32:(5�6+28/'�%(�5(029('��

5HTXLUHPHQWV�IRU�$GMXVWPHQWV�

%HIRUH�FDUU\LQJ�RXW�DQ\�DGMXVWPHQWV��FKHFN�WKH�7LPH�DQG�'DWH�ORJJHG�IRU�HDFK�RI�WKH�&DOLEUD�
WLRQ�LWHP�DGMXVWPHQWV�DV�IROORZV�

1 6ZLWFK�RQ�WKH�LQVWUXPHQW�WKHQ�SUHVV�WKH� ��NH\�

2 3UHVV�WKH� �VRIWNH\��VHOHFW�WKH� �IXQFWLRQ��

3 6HOHFW�&DOLEUDWLRQ�SDVVZRUG�DQG�VHW�WR�>����@�XVLQJ�WKH� �DQG�
�VRIWNH\V�

4 6HOHFW�HDFK�&DOLEUDWLRQ�LWHP�LQ�WXUQ�DQG�QRWH�WKH�7LPH�DQG�'DWH�RI�WKH�ODVW�YDOLG�&DOLEUDWLRQ��
,I�DQ\�RI�WKHVH�DUH�LQYDOLG�RU�JUHDWHU�WKDQ���\HDU��LW�LV�UHFRPPHQGHG�WKDW�WKH�VRIW�DGMXVWPHQWV�
DVVRFLDWHG�ZLWK�WKDW�LWHP�DUH�FDUULHG�RXW��

,W�LV�DOVR�UHFRPPHQGHG�WKDW�DGMXVWPHQWV�EH�SHUIRUPHG�LI�D�IDLOXUH�RFFXUV�LQ�RQH�RU�PRUH�RI�
WKH�3HUIRUPDQFH�7HVWV��3HUIRUPDQFH�7HVWV�DUH�SURYLGHG�LQ�WKH�+3������&�&DOLEUDWLRQ�PDQXDO��
7KH�3HUIRUPDQFH�7HVW�IDLOXUH�ZLOO�XVXDOO\�LQGLFDWH�ZKLFK�SDUDPHWHU�QHHGV�WR�EH�DGMXVWHG��EXW�
LI�LQ�GRXEW��RU�LI�WKH�DGMXVWPHQW�GRHV�QRW�EULQJ�WKH�SDUDPHWHU�ZLWKLQ�VSHFLILFDWLRQ��UHIHU�WR�WKH�
6HUYLFH�6HFWLRQ�LQ�WKLV�0DQXDO��

OTHER

 MORE   CALIBRATION

 INCREASE DIGIT 
 DECREASE DIGIT 
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$GMXVWPHQWV $GMXVWPHQW�7\SH

$GMXVWPHQW�7\SH

7KH�+3������&�FRQWDLQ�WZR�W\SHV�RI�DGMXVWPHQWV�

+DUG�$GMXVWPHQW���WKLV�LV�GRQH�XVLQJ�DQ�DQDORJ�RQ�ERDUG�FRPSRQHQW�VXFK�DV�D�YDULDEOH�UHVLV�
WRU�RU�FDSDFLWRU�

6RIW�$GMXVWPHQW���WKLV�PD\�EH�DXWRPDWLF�RU�VHPL�DXWRPDWLF��:KHQ�WKH�DGMXVWPHQW�LV�FRP�
SOHWHG�FDOLEUDWLRQ�GDWD�LV�VWRUHG�LQ�D�VSHFLDO�5DP�RQ�WKH�PRGXOH�RU�WKH�&38��7KH�LQVWUXPHQW�
ZLOO�DOVR�ORJ�WKH�7LPH�DQG�'DWH�RI�WKH�DGMXVWPHQW�LQ�WKH�&DOLEUDWLRQ�0HQX�

/LVW�RI�6RIW�$GMXVWPHQWV
7KH�IROORZLQJ�WDEOH�SURYLGHV�D�OLVW�RI�DOO�§6RIW¨�DGMXVWPHQWV��VWRUHG�LQ�WKH�PHPRU\��LQ�WKH�+3�
�����&�

NOTE 7KH�,QWHUQDO�&ORFN�7LPH�DQG�'DWH�PXVW�EH�VHW�XS�EHIRUH�FDUU\LQJ�RXW�DQ\��VRIW��DGMXVWPHQW�
�5HIHU�WR�2SHUDWLQJ�0DQXDO��

/LVW�RI�$GMXVWDEOH�&RPSRQHQWV�
7KH�IROORZLQJ�WDEOH�SURYLGHV�D�OLVW�RI�DOO�DGMXVWDEOH�FRPSRQHQWV��KDUG�DGMXVWPHQWV��ZLWKLQ�WKH�
+3������&��

$GMXVWPHQW�7LWOH 3DJH�1R� :KHUH�5HTXLUHG�

���0+]�5HIHUHQFH�&ORFN�)UHTXHQF\ ��� $OO�8QLWV

7DEOH���������������$GMXVWDEOH�&RPSRQHQWV

$GMXVWDEOH�&RPSRQHQW� 3DJH�1R� $GMXVWPHQW�7LWOH�

$�5��� ��� ���0+]�5HIHUHQFH�&ORFN�)UHTXHQF\�	�9&;2�
&$/�'LVN�'ULYH

83'+�7UDQVPLWWHU��2SWLRQ�8..�

$�5� ���� &0,�7[�3XOVH�$PSOLWXGH

$�5� ���� &0,�7[�(\H�'LDJUDP�6\PPHWU\

$�5� ���� &0,�3XOVH�0DUN���6SDFH�5DWLR

$�5� ���� 7HUQDU\�3XOVH�$PSOLWXGH��SRVLWLYH�

$�5� ���� 7HUQDU\�3XOVH�$PSOLWXGH��QHJDWLYH�

83'+�5HFHLYHU��2SWLRQ�8..�

$�5� ���� 3'+�����N+]�5[�5HFRYHUHG�&ORFN

$�5� ���� 3'+������N+]�5[�5HFRYHUHG�&ORFN

$�5� ���� 3'+������N+]�5[�5HFRYHUHG�&ORFN
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$GMXVWPHQWV $GMXVWPHQW�7\SH

$�5� ���� 3'+�������N+]�5[�5HFRYHUHG�&ORFN

$�&��� ���� 3'+��������N+]�5[�5HFRYHUHG�&ORFN

6'+�7UDQVPLWWHU��2SWLRQ�$�7�

$�5�� ���� 670���$OO�=HURV�3XOVH�0DUN�6SDFH�5DWLR

$�5�� ���� 670���$OO�2QHV�3XOVH�0DUN�6SDFH�5DWLR

$�5�� ���� 670���7[�3XOVH�$PSOLWXGH

6'+�5HFHLYHU��2SWLRQ�$�7�

$�&��� ���� 670���5[�&0,�&ORFN�5HFRYHU\

6'+�6WDQGDUG�&ORFN��2SWLRQV�$�7�

$�&��� ���� 6'+�5[�2IIVHW�&ORFN�5HFRYHU\

670���2SWLFDO�7UDQVPLWWHU��2SWLRQ�8+��

$��5� ���� 670���2SWLFV�0RGXODWLRQ�'HSWK

�����QP�670����2SWLFDO�7UDQVPLWWHU��2SWLRQV�861�DQG�8.7�

$��5�� ���� 670��2SWLFDO�3RZHU�/HYHO

�����QP�670����2SWLFDO�7UDQVPLWWHU�861

$��5�� ���� 670��2SWLFDO�3RZHU�/HYHO

-LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

$��5��� ���� ���0+]�'XW\�&\FOH

$��5��� ���� ����0+]�'XW\�&\FOH

$��5� ���� '&�2IIVHW

$��5� ���� 5HVLGXDO�$PSOLWXGH

$��5� ���� &RQWURO�/RRS�*DLQ

-LWWHU�*HQHUDWRU��2SWLRQV�$�.������

5�� ���� ��0+]�9&2�'XW\�&\FOH

5�� ���� ��0+]�9&2�'XW\�&\FOH

5�� ���� ���0+]�9&2�'XW\�&\FOH

5�� ���� ����0+]�9&2�'XW\�&\FOH

5�� ���� &RQWURO�/RRS�'&�2IIVHW

5�� ���� &RQWURO�/RRS�'&�2IIVHW

5�� ���� /RRS�*DLQ

/� ���� ��0+]�5HI�,QSXW�0LQ��-LWWHU

7DEOH���������������$GMXVWDEOH�&RPSRQHQWV��FRQWLQXHG

$GMXVWDEOH�&RPSRQHQW� 3DJH�1R� $GMXVWPHQW�7LWOH�
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$GMXVWPHQWV $GMXVWPHQW�7\SH

-LWWHU�5HFHLYHU��2SWLRQ�8+1�

5���5� ���� 0HDVXUHPHQW�/RRS�2IIVHW

5� ���� -LWWHU�+LWV�7KUHVKROG�/HYHO

5�� ���� 'HPRG�-LWWHU�2XWSXW�$PSOLWXGH

/�� ���� :DQGHU�5HIHUHQFH�5HFRYHUHG�&ORFN

-LWWHU�5HFHLYHU��2SWLRQV�$�/��$�0�

$��5��� ���� 5HFRYHUHG�&ORFN

$��/� ���� :DQGHU�5HIHUHQFH�5HFRYHUHG�&ORFN

-LWWHU�5HFHLYHU��2SWLRQV�$�0��$�1��$�3�

5�� ���� )DOVH�/RFN�6HW

5�� ���� -LWWHU�+LWV�/HYHO

5� ���� 'HPRG��-LWWHU�2XWSXW

-LWWHU�5HFHLYHU�6HWXS��2SWLRQV�$�/��$�0��$�1��$�3��$�9��$�:�

5��� ���� 0HDV�/RRS�2IIVHW

5��� ���� 0HDV�/RRS�2IIVHW

5�� ���� 1DUURZEDQG�'HW��/HDNDJH

5�� ���� 1DUURZEDQG�'HW��/HDNDJH

5� ���� 'HPRG�-LWWHU�2XWSXW

5�� ���� 0DLQ�/RFN�'HWHFW

63'+�7UDQVPLWWHU��2SWLRQV�8.-�DQG�86$�

$��5�� ���� &0,�7[�3XOVH�$PSOLWXGH

$��5����� ���� &0,�7[�0DUN�6SDFH�5DWLR

$��5�� ���� 7HUQDU\�3XOVH�$PSOLWXGH��SRVLWLYH�

$��5�� ���� 7HUQDU\�3XOVH�$PSOLWXGH��QHJDWLYH�

63'+�5HFHLYHU��2SWLRQV�8.-��86$�

$��5�� ���� �����N+]�5HFRYHUHG�&ORFN�IUHTXHQF\

$��5�� ���� �����N+]�5HFRYHUHG�&ORFN�IUHTXHQF\

$��5�� ���� ������N+]�5HFRYHUHG�&ORFN�IUHTXHQF\

$��&��� ���� ��������N+]�5HFRYHUHG�FORFN�IUHTXHQF\

0XOWLSOH�2XWSXWV��2SWLRQ�8+&�

7DEOH���������������$GMXVWDEOH�&RPSRQHQWV��FRQWLQXHG

$GMXVWDEOH�&RPSRQHQW� 3DJH�1R� $GMXVWPHQW�7LWOH�
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$GMXVWPHQWV :DUP�8S�7LPH

:DUP�8S�7LPH�

7R�HQVXUH�DGMXVWPHQW�DFFXUDF\��WKH�HTXLSPHQW�PXVW�EH�VZLWFKHG�RQ�IRU�D�PLQLPXP�RI������
PLQXWHV�EHIRUH�FDUU\LQJ�RXW�DQ\�DGMXVWPHQW��

$�5��� ���� 9&2�'XW\�&\FOH��8QVWUXFWXUHG�3'+�0RGXOH�
ILWWHG�

$��5�� ���� 9&2�'XW\�&\FOH��6WUXFWXUHG�3'+�0RGXOH�
ILWWHG�

$��5� ���� &0,�7[�3XOVH�$PSOLWXGH��2XWSXW���

$��5�� ���� &0,�7[�3XOVH�$PSOLWXGH��2XWSXW���

$��5�� ���� &0,�7[�3XOVH�$PSOLWXGH��2XWSXW���

$70�&HOO�/D\HU�7UDQVPLWWHU��2SWLRQ�8.=�

5�� ���� 7HUP�3XOVH�$PSOLWXGH��YH

5�� ���� 7HUP�3XOVH�$PSOLWXGH��YH

$70�&HOO�/D\HU�5HFHLYHU��2SWLRQ�8.=�

5�� ���� ������0+]�5HFRYHUHG�&ORFN

5�� ���� ��0+]�5HFRYHUHG�&ORFN

5�� ���� ���0+]�5HFRYHUHG�&ORFN

5� ���� ���0+]�5HFRYHUHG�&ORFN

%LQDU\�,QWHUIDFH��2SWLRQ�8+��

5� ���� �����9�6XSSO\

670�&ORFN�6HWXS��2SWLRQ�$�5�

&�� ���� 7UDQVPLWWHU�0LQLPXP�-LWWHU

&�� ���� 5HFHLYHU�0LQLPXP�-LWWHU

6'+�6HWXS��2SWLRQ�$�5�

5�� ����� 0DUN�6SDFH�$GMXVW

7DEOH���������������$GMXVWDEOH�&RPSRQHQWV��FRQWLQXHG

$GMXVWDEOH�&RPSRQHQW� 3DJH�1R� $GMXVWPHQW�7LWOH�



���

$GMXVWPHQWV $GMXVWPHQW�6HTXHQFH

$GMXVWPHQW�6HTXHQFH�

7KH�DGMXVWPHQWV�VKRXOG�EH�SHUIRUPHG�LQ�WKH�VHTXHQFH�JLYHQ�LQ�7DEOH�DERYH��7KH����0+]�����
5HIHUHQFH�&ORFN�IUHTXHQF\�DGMXVWPHQW�DQG�9&;2�&DOLEUDWLRQ�PXVW�DOZD\V�EH�SHUIRUPHG�ILUVW��

$FFHVV�WR�$GMXVWDEOH�&RPSRQHQWV�

7R�JDLQ�DFFHVV�WR�DGMXVWDEOH�FRPSRQHQWV��SURFHHG�DV�IROORZV��

1 6ZLWFK�RII�WKH�LQVWUXPHQW�DQG�GLVFRQQHFW�WKH�SRZHU�FRUG�DQG�DQ\�LQWHUFRQQHFWLQJ�FDEOHV��

2 3ODFH�WKH�LQVWUXPHQW�IDFH�GRZQ�RQ�WKH�ZRUNEHQFK��

3 5HPRYH�WKH���VFUHZV�VHFXULQJ�WKH�UXEEHU�IHHW�WR�WKH�UHDU�SDQHO��

4 ,I�2SWLFDO�0RGXOHV�DUH�ILWWHG�XQVFUHZ�WKH�RSWLFDO�VKLHOG�IURP�WKH�LQSXW�DQG�RXWSXW�
FRQQHFWRUV�

5 :LWKGUDZ�WKH�RXWHU�FDELQHW�VOHHYH�EDFN��DQG�RXW�RI�WKH�LQVWUXPHQW��

0RVW�DGMXVWDEOH�FRPSRQHQWV�PD\�QRZ�EH�DFFHVVHG�WKURXJK�WKH�VORWV�LQ�WKH�WRS�RU�ERWWRP�RI�
WKH�LQVWUXPHQW�FKDVVLV��:KHUH�DQ�([WHQGHU�&DUG�LV�UHTXLUHG��WKLV�ZLOO�EH�FRYHUHG�LQ�WKH�SDUWLF�
XODU�DGMXVWPHQW�SURFHGXUH��:KHQ�DOO�DGMXVWPHQWV�KDYH�EHHQ�FRPSOHWHG��UH�DVVHPEOH�WKH�
LQVWUXPHQW�DV�D�UHYHUVDO�RI�WKH�DERYH�SURFHGXUH��

(TXLSPHQW�5HTXLUHG�

(TXLSPHQW�UHTXLUHG�WR�SHUIRUP�WKHVH�DGMXVWPHQWV�LV�OLVWHG�RQ�SDJH������(TXLSPHQW�UHTXLUHG�WR�
PDNH�DQ�LQGLYLGXDO�DGMXVWPHQW�LV�OLVWHG�LQ�WKH�SDUWLFXODU�DGMXVWPHQW�SURFHGXUH��$Q\�HTXLS�
PHQW�ZKLFK�PHHWV�RU�H[FHHGV�WKH�OLVWHG�FULWLFDO�VSHFLILFDWLRQ�PD\�EH�VXEVWLWXWHG�



���

$GMXVWPHQWV 5HFDOO�'HIDXOW�6HWWLQJV

5HFDOO�'HIDXOW�6HWWLQJV�

6RPH�DGMXVWPHQWV�UHTXLUH�WKH�+3������&�WR�EH�VHW�WR�D�SUH�GHILQHG��GHIDXOW��VWDWH�DW�WKH�
EHJLQQLQJ�RI�HDFK�WHVW��7KH�SUH�GHILQHG�GHIDXOW�VHWWLQJV�DUH�OLVWHG�LQ�$SSHQGL[�$��

1 �3UHVV� ��WKHQ�XVH�WKH� �DQG� �NH\V�WR�VHOHFW�DQG�VHW�XS�WKH�
��DV�VKRZQ�EHORZ�

�

2 3UHVV� �WR�UHFDOO�WKH�LQVWUXPHQW�GHIDXOW�VHWWLQJV�

7KH�LQVWUXPHQW�GLVSOD\�ZLOO�EODQN�IRU�D�IHZ�VHFRQGV�ZKLOH�WKH�VHWWLQJV�DUH�UHFDOOHG�DQG�WKH�VWD�
WXV�GLVSOD\�ZLOO�LQGLFDWH�VWRUHG�VHWWLQJV�QXPEHU���UHFDOOHG�

OTHER
 STORED SETTINGS 

 RECALL 



���

$GMXVWPHQWV ���0+]�5HIHUHQFH�&ORFN�)UHTXHQF\�DQG�9&;2

���0+]�5HIHUHQFH�&ORFN�)UHTXHQF\�DQG�9&;2�

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ
7KH����0+]�5HIHUHQFH�&ORFN�6RXUFH�LV�FDOLEUDWHG�E\�FRQQHFWLQJ�WR�D�)UHTXHQF\�&RXQWHU�DQG�
DGMXVWLQJ�ZLWKLQ�OLPLWV��

7KH�9&;2ªV�DUH�FDOLEUDWHG�E\�UXQQLQJ�WKH�LQVWUXPHQW�DXWRPDWLF�FDOLEUDWLRQ�LWHPV��

(TXLSPHQW�5HTXLUHG�

3URFHGXUH�

���0+]�5HIHUHQFH�&ORFN�)UHTXHQF\�

1 5HFDOO�WKH�+3������&�'HIDXOW�VHWWLQJV�ZLWK�WKH�IROORZLQJ�NH\�VHTXHQFH�
��WKHQ�VHOHFW� ���VHW�6725('�6(77,1*�180%(5�WR���DQG�

$&7,21�WR�5(&$//��

2 �6HOHFW�WKH� IXQFWLRQ�RQ�WKH� �GLVSOD\��

3 8VLQJ� �� �DQG� �� �VHW�WKH�&$/,%5$7(�
3$66:25'�WR�>����@��

4 6HOHFW�&$/,%5$7,21�,7(0�WR����0+]�5()�DQG�02'(�WR�0$18$/��

5 6HOHFW�)UHTXHQF\�$�DQG���0Ω�LQSXW�LPSHGDQFH�RQ�WKH�)UHTXHQF\�&RXQWHU��

6 �&RQQHFW�WKH�)UHTXHQF\�&RXQWHU�,QSXW�$��YLD�WKH��2VFLOORVFRSH�SUREH��WR�73����RQ�WKH�$��
3URFHVVRU�$VVHPEO\��*URXQG�WKH�SUREH�RQ�73����JURXQG��RQ�WKLV�DVVHPEO\��7KHVH�7HVW�
3RLQWV�DUH�DFFHVVLEOH�WKURXJK�D�VORW�LQ�WKH�ERWWRP�RI�WKH�LQVWUXPHQW��

7 �$GMXVW�$�5���WR�REWDLQ�D�&RXQWHU�UHDGLQJ�RI������������+]��

8 �6HOHFW�WKH�0($685('�)5(48(1&<�ILHOG�RQ�WKH�+3������&�GLVSOD\�DQG�HQWHU�WKH�FRXQWHU�
IUHTXHQF\�UHDGLQJ�XVLQJ� �� �DQG� �� �NH\V��

9 �<RX�PXVW�FKDQJH�WKH�GLVSOD\HG�IUHTXHQF\�RU�WKH�QHZ�&DOLEUDWLRQ�7LPH�DQG�'DWH�ZLOO�QRW�EH�
HQWHUHG�LQ�PHPRU\��7KH�7LPH�DQG�'DWH�PXVW�EH�FRUUHFWO\�VHW�XS���VHH�2SHUDWLQJ�0DQXDO�

���0+]�5HIHUHQFH�&ORFN�6RXUFH $�5��

)UHTXHQF\�&RXQWHU +3�����$�2SW����

������2VFLOORVFRSH�3UREH +3������$

OTHER  STORED SETTINGS 

 CALIBRATION OTHER

 DECREASE DIGIT INCREASE DIGIT 

 DECREASE DIGIT INCREASE DIGIT 



���

$GMXVWPHQWV ���0+]�5HIHUHQFH�&ORFN�)UHTXHQF\�DQG�9&;2

9&;2�&DOLEUDWLRQ��3'+�2SWLRQV��

)LJXUH������3URFHVVRU�0RGXOH��XQGHUVLGH��$GMXVWDEOH�&RPSRQHQWV�

10 �6HW�WKH�&$/,%5$7,21�WR�9&;2V�DQG�SUHVV� �WR�VWDUW�WKH�FDOLEUDWLRQ�URXWLQH��

11 �:KHQ�&DOLEUDWLRQ�LV�ILQLVKHG��WKH�&DOLEUDWLRQ�7LPH�DQG�'DWH�ZLOO�DSSHDU�QH[W�WR�HDFK�9&;2�
RQ�WKH�GLVSOD\�

12 �'LVFRQQHFW�DOO�WHVW�HTXLSPHQW��

Disk Drive

TP15
R25
TP13

SW1

BT1

CPU Disk Module (bottom view)

4
1

RUN/STOP



����

$GMXVWPHQWV 8QVWUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQ�8..�

8QVWUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQ�8..��

$��3'+�7UDQVPLWWHU�$VVHPEO\��

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
$Q��2VFLOORVFRSH�LV�FRQQHFWHG�WR�WKH�'DWD�2XWSXW�SRUW�DQG�$�5���5��DQG�5��DUH�DGMXVWHG�WR�
RSWLPL]H�WKH�GLVSOD\HG�&0,�SXOVH�$PSOLWXGH��0DUN�WR�6SDFH�5DWLR�DQG�(\H�'LDJUDP��7KH�SRV�
LWLYH�DQG�QHJDWLYH�WHUQDU\�SXOVH�DPSOLWXGHV�DUH�DOVR�VHW�XVLQJ�5��DQG�5��RQ�WKLV�DVVHPEO\�

(TXLSPHQW�5HTXLUHG�

&0,�7[�3XOVH�$PSOLWXGH $�5�

&0,�7[�(\H�GLDJUDP�6\PPHWU\ $�5�

&0,�7[�0DUN�6SDFH�5DWLR $�5�

7HUQDU\�3XOVH�$PSOLWXGH��SRVLWLYH� $�5�

7HUQDU\�3XOVH�$PSOLWXGH��QHJDWLYH� $�5�

�2VFLOORVFRSH +3������$

�����Ω�0DWFKLQJ�3DG +3������%



����

$GMXVWPHQWV 8QVWUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQ�8..�

)LJXUH�������83'+�0RGXOH��WRSVLGH��$GMXVWDEOH�&RPSRQHQWV

)LJXUH���������83'+�0RGXOH��XQGHUVLGH��$GMXVWDEOH�&RPSRQHQWV�

0.7M

2M

8M

34M R4

R5

A6
board

A7
board

TP7

R1

R2

R3 C154

M-S

A7
board

A6
board



����

$GMXVWPHQWV 8QVWUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQ�8..�

3URFHGXUH�

&0,�3XOVH�$PSOLWXGH�

1 �5HFDOO�WKH�+3������&�'HIDXOW�VHWWLQJV�ZLWK�WKH�IROORZLQJ�NH\�VHTXHQFH�����������������������������������������������������������
3UHVV� �� 6HW�WKH�6725('�6(77,1*�180%(5�WR���
DQG�VHW�$&7,21�WR�5(&$//��

2 �3UHVV� �DQG�VHWXS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

3 &RQQHFW�WKH�+3������&�8QEDODQFHG���Ω 3'+�287�SRUW�WR�WKH��2VFLOORVFRSH�,1387���YLD�
WKH������Ω�0DWFKLQJ�3DG���VHW�WKH��2VFLOORVFRSH�WHUPLQDWLRQ�WR���Ω��

4 6HW�WKH��2VFLOORVFRSH�&KDQQHO���3UREH�$WWHQXDWLRQ�IDFWRU�WR�;�������HTXLYDOHQW�WR�����G%��WR�
FRPSHQVDWH�IRU�WKH�0DWFKLQJ�3DG�DWWHQXDWLRQ��

5 3UHVV�$8726&$/(�RQ�WKH��2VFLOORVFRSH�DQG�DGMXVW�WKH�WLPHEDVH�DQG�'HOD\�WR�GLVSOD\�D�
VLQJOH�&0,�SXOVH��

6 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SHDN�DPSOLWXGH�RI�WKLV�SXOVH��

7 $GMXVW�$�5��WR�REWDLQ�D�PD[LPXP�SXOVH�DPSOLWXGH�RI���9ROW�SN�SN��

&0,�3XOVH�0DUN�6SDFH�5DWLR�

8 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SXOVH�0DUN�WR�6SDFH�5DWLR��

9 $GMXVW�$�5��WR�REWDLQ�D�0DUN�WR�6SDFH�5DWLR�RI������

&0,�3XOVH�(\H�'LDJUDP�

10 �6HOHFW�3$77(51�>86(5�:25'@�>����������������@��

11 �6HW�WKH��2VFLOORVFRSH�7LPHEDVH�WR�����SV�'LY�DQG�DGMXVW�WKH�'HOD\�WR�GLVSOD\�DQ�(\H�
'LDJUDP�DV�VKRZQ�RQ�WKH�QH[W�SDJH��

12 �$GMXVW�$�5��WR�REWDLQ�D�V\PPHWULFDO�WUDFH�DERYH�DQG�EHORZ�WKH�(\H�'LDJUDP�FURVV�RYHU�
SRLQW�

OTHER  STORED SETTINGS 

TRANSMIT



����

$GMXVWPHQWV 8QVWUXFWXUHG�3'+�5HFHLYHU��2SWLRQ�8..�

)LJXUH�������&0,�3XOVH�(\H�'LDJUDP�

7HUQDU\�3XOVH�$PSOLWXGH�

13 �6HW�WKH�%,7�5$7(�WR�����NE�V�DQG�3$77(51�WR�$//�21(6�RQ�WKH�+3������&��

14 �3UHVV�$8726&$/(�RQ�WKH��2VFLOORVFRSH�DQG�DGMXVW�WKH�7LPHEDVH�DQG�'HOD\�WR�SRVLWLRQ�WKH�
SRVLWLYH�WHUQDU\�SXOVH�LQ�WKH�FHQWUH�RI�WKH�VFUHHQ��

15 �8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SHDN�DPSOLWXGH�RI�WKLV�SXOVH��

16 �$GMXVW�$�5��WR�REWDLQ�D�PD[LPXP�SRVLWLYH�SXOVH�DPSOLWXGH�RI������9ROWV��

17 �$GMXVW�WKH��2VFLOORVFRSH�7LPHEDVH�DQG�'HOD\�WR�SRVLWLRQ�WKH�QHJDWLYH�WHUQDU\�SXOVH�LQ�WKH�
FHQWUH�RI�WKH�VFUHHQ��

18 �8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SHDN�DPSOLWXGH�RI�WKLV�SXOVH��

19 �$GMXVW�$�5��WR�REWDLQ�D�PD[LPXP�QHJDWLYH�SXOVH�DPSOLWXGH�RI������9ROWV��

8QVWUXFWXUHG�3'+�5HFHLYHU��2SWLRQ�8..��

$��3'+�5HFHLYHU�$VVHPEO\��

$GMXVWPHQW�5HIHUHQFH�

6.180    ns 7.180    ns 8.180    ns

Ch. 1           =   122.5 mvolts/div
Timebase   =    200 ps/div
Delta V       =    980.0 mvolts
Vmarker1   =  -490.0 mvolts

Offset         =  0.000 volts
Delay          =  7.180 ns

Vmarker2   =  490.0 mvolts

����N+]�5HFRYHUHG�&ORFN�IUHTXHQF\ $�5�

������N+]�5HFRYHUHG�&ORFN�IUHTXHQF\ $�5�

������N+]�5HFRYHUHG�&ORFN�IUHTXHQF\ $�5�

�������N+]�5HFRYHUHG�&ORFN�IUHTXHQF\ $�5�

��������N+]�5HFRYHUHG�&ORFN�IUHTXHQF\ $�&���



����

$GMXVWPHQWV 8QVWUXFWXUHG�3'+�5HFHLYHU��2SWLRQ�8..�

'HVFULSWLRQ�
$�IUHTXHQF\�FRXQWHU�LV�XVHG�WR�PHDVXUH�WKH�UHFRYHUHG�FORFN�IUHTXHQF\�DW�DOO�UDWHV��7KH�UHFRY�
HUHG�FORFN�IUHTXHQF\�UDWHV�DUH�WKHQ�DGMXVWHG�WR�EH�ZLWKLQ�VSHFLILFDWLRQ�

(TXLSPHQW�5HTXLUHG�

�

)LJXUH������83'+�0RGXOH��WRSVLGH��$GMXVWDEOH�&RPSRQHQWV

([WHQGHU�&DUG +3������������

)UHTXHQF\�&RXQWHU +3�����$�2SWLRQ����

���2KP�7HUPLQDWLRQ +3�����������

7�&RQQHFWRU +3����������

0.7M

2M

8M

34M R4

R5

A6
board

A7
board



����

$GMXVWPHQWV 8QVWUXFWXUHG�3'+�5HFHLYHU��2SWLRQ�8..�

)LJXUH�������83'+�0RGXOH��XQGHUVLGH��$GMXVWDEOH�&RPSRQHQWV

3URFHGXUH

���0E�V�5HFRYHUHG�&ORFN�)UHTXHQF\�

1 �6HOHFW�WKH� �IXQFWLRQ�RQ�WKH� �GLVSOD\��

2 8VLQJ� �� �DQG� �� �NH\V��VHW�WKH�&$/,%5$7(�
3$66:25'�WR�>����@��

3 6HW�WKH�&$/,%5$7,21�,7(0�WR�&/2&.�(;75$&7�DQG�6(/(&7('�5$7(�WR�
���0E�V��

4 3UHVV� ��

5 $GMXVW�$�5�����0��WR�REWDLQ�D�GLVSOD\HG�7$5*(7�)5(48(1&<�EHWZHHQ������������+]�DQG�
�����������+]��

6 2QFH�VHW��SUHVV� ��

����0E�V�5HFRYHUHG�&ORFN�)UHTXHQF\

7 6HW�WKH�&$/,%5$7,21�,7(0�WR�&/2&.�(;75$&7�DQG�6(/(&7('�5$7(�WR�
����0E�V��

8 3UHVV� ��

9 �$GMXVW�$�&��������0��WR�REWDLQ�D�GLVSOD\HG�7$5*(7�)5(48(1&<�EHWZHHQ�������������
+]�DQG�������������+]��

10 �2QFH�VHW��SUHVV� ��

TP7

R1

R2

R3 C154

M-S

A7
board

A6
board

 CALIBRATION OTHER

 DECREASE DIGIT INCREASE DIGIT 

RUN/STOP

RUN/STOP

RUN/STOP

RUN/STOP



����

$GMXVWPHQWV 8QVWUXFWXUHG�3'+�5HFHLYHU��2SWLRQ�8..�

NOTE 7KH�UHPDLQLQJ�&ORFN�5HFRYHU\�DGMXVWPHQWV�FDQ�RQO\�EH�SHUIRUPHG�ZLWK�WKH�3'+�0RGXOH�ILWWHG�
RQ�D�VSHFLDO�H[WHQGHU�FDUG��:KHQ�UHPRYLQJ�WKH�0RGXOH�WR�XVH�WKH�([WHQGHU�&DUG��\RX�0867�
IROORZ�WKH�0RGXOH�5HPRYDO�DQG�5HSODFHPHQW�SURFHGXUH�JLYHQ�LQ�WKH�6HUYLFH�6HFWLRQ�RI�WKLV�
PDQXDO��

����NE�V�5HFRYHUHG�&ORFN�)UHTXHQF\

11 �5HPRYH�WKH�3'+�0RGXOH��VHH�127(�DERYH���ILW�WKH�([WHQGHU�&DUG�LQWR�WKH�$��VORW�LQ�WKH�
0DLQIUDPH��WKHQ�SOXJ�WKH�$��$VVHPEO\�RQWR�WKH�([WHQGHU�&DUG��

12 �6HW�WKH�&$/,%5$7,21�,7(0�WR�&/2&.�(;75$&7�DQG�6(/(&7('�5$7(�WR�
����NE�V��

13 �3UHVV� �

14 �$GMXVW�$�5������0��WR�REWDLQ�D�GLVSOD\HG�7$5*(7�)5(48(1&<�EHWZHHQ�
��������+]�DQG���������+]��

15 �2QFH�VHW��SUHVV� ���

��0E�V�5HFRYHUHG�&ORFN�)UHTXHQF\

16 �6HW�WKH�&$/,%5$7,21�,7(0�WR�&/2&.�(;75$&7�DQG�6(/(&7('�5$7(�WR�
��0E�V�

17 �3UHVV� ��

18 �$GMXVW�$�5����0��WR�REWDLQ�D�GLVSOD\HG�7$5*(7�)5(48(1&<�EHWZHHQ�
����������+]�DQG�����������+]��

19 �2QFH�VHW��SUHVV� ��

��0E�V�5HFRYHUHG�&ORFN�)UHTXHQF\

20 �6HW�WKH�&$/,%5$7,21�,7(0�WR�&/2&.�(;75$&7�DQG�6(/(&7('�5$7(�WR�
��0E�V��

21 �3UHVV� ��

22 �$GMXVW�$�5����0��WR�REWDLQ�D�GLVSOD\HG�7$5*(7�)5(48(1&<�EHWZHHQ�����������+]�DQG�
����������+]��

23 �2QFH�VHW��SUHVV� ��

RUN/STOP

RUN/STOP

RUN/STOP

RUN/STOP

RUN/STOP

RUN/STOP



����

$GMXVWPHQWV 6'+�7UDQVPLWWHU��2SWLRQV�86��DQG�$,7�

6'+�7UDQVPLWWHU��2SWLRQV�86��DQG�$,7��

$��6'+�$VVHPEO\��

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
$Q��2VFLOORVFRSH�LV�FRQQHFWHG�WR�WKH�'DWD�2XWSXW�SRUW�DQG�$�5��DQG�5��DUH�DGMXVWHG�WR�RSWL�
PL]H�WKH�GLVSOD\HG�&0,�SXOVH�0DUN�WR�6SDFH�5DWLR�RQ�ERWK�$OO�=HURHV�DQG�$OO�2QHV�3DWWHUQV��
7KH�SXOVH�$PSOLWXGH�LV�PHDVXUHG�RQ�WKH��2VFLOORVFRSH�DQG�VHW�XVLQJ�5���

(TXLSPHQW�5HTXLUHG�

)LJXUH������6'+�0RGXOH��WRSVLGH��$GMXVWDEOH�&RPSRQHQWV�

�86� $�7

&0,�=(526�3XOVH�0DUN�6SDFH�5DWLR $�5� �$�5��

&0,�21(6�3XOVH�0DUN�6SDFH�5DWLR $�5� $�5��

&0,�7[�3XOVH�$PSOLWXGH $�5� $�5��

�2VFLOORVFRSH +3������$

�����Ω 0DWFKLQJ�3DG +3������%

R22R

R22R (R22) R3

(R38) R2

(R53) R1

C104
CKADJ

A9
board

A8
board



����

$GMXVWPHQWV 6'+�7UDQVPLWWHU��2SWLRQV�86��DQG�$,7�

3URFHGXUH�

&0,�3XOVH�$PSOLWXGH�

1 &RQQHFW�XS�WKH�HTXLSPHQW�DV�VKRZQ�EHORZ��

)LJXUH������670���7UDQVPLWWHU�2XWSXW�:DYHVKDSH��7HVW�6HWXS

2 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

3 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�RQ�WKH�+3������&�WR�REWDLQ�WKH�VSHFLDO�02'8/(�'(%8*�
GLVSOD\�

3UHVV� �� �� �� �� �� ��� �DQG� ��

3UHVV� �XQWLO�02'8/(�'(%8*�DSSHDUV��LQ�WKH�VRIWNH\�PHQX��
3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�
�

HP 37717C OSCILLOSCOPE

STM-1
OUT

CH1
1MΩ

TEE-PIECE 75Ω
TERMINATION

TRANSMIT

OTHER  MORE   MORE   MORE  OTHER

 MORE  
MODULE DEBUG



����

$GMXVWPHQWV 6'+�7UDQVPLWWHU��2SWLRQV�86��DQG�$,7�

CAUTION :KHQ�XVLQJ�WKH�02'8/(�'(%8*�GLVSOD\��21/<�PRGLI\�WKH�670���7(67�3$77(51��$OWHULQJ�
RWKHU�SDUDPHWHUV�FDQ�GDPDJH�LQVWUXPHQW�ILUPZDUH���H[LW�WKLV�GLVSOD\�DIWHU�VHWXS�WR�HOLPLQDWH�
DQ\�SRVVLELOLW\�RI�DFFLGHQWDO�PRGLILFDWLRQ��

4 6HW�WKH��2VFLOORVFRSH�&KDQQHO���3UREH�$WWHQXDWLRQ�IDFWRU�WR�;�������HTXLYDOHQW�WR�
����G%��WR�FRPSHQVDWH�IRU�WKH�0DWFKLQJ�3DG�DWWHQXDWLRQ��

5 3UHVV�$8726&$/(�RQ�WKH��2VFLOORVFRSH�DQG�DGMXVW�WKH�WLPHEDVH�DQG�'HOD\�WR�GLVSOD\�D�&0,�
SXOVH�DV�VKRZQ�EHORZ��

6 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SXOVH�DPSOLWXGH�DW�WKH�KDOI�ZLGWK�SRLQW��

7 $GMXVW�$�5���5���WR�REWDLQ�D�SXOVH�DPSOLWXGH�RI���9ROW�SN�SN�

�

8 670���$OO�2QHV�3DWWHUQ�

&0,�$OO�2QHV�3XOVH�0DUN�6SDFH�5DWLR�

9 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SXOVH�0DUN�WR�6SDFH�5DWLR��

10 $GMXVW�$�5���5���WR�REWDLQ�D�0DUN�WR�6SDFH�5DWLR�RI������

&0,�$OO�=HURV�3XOVH�0DUN�6SDFH�5DWLR�

11 6HW�WKH�670���7(67�3$77(51�WR�$//�=(526�RQ�WKH�+3������&�
02'8/(�'(%8*�GLVSOD\��

12 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SXOVH�0DUN�WR�6SDFH�5DWLR��

13 $GMXVW�$��5���5���WR�REWDLQ�D�0DUN�WR�6SDFH�5DWLR�RI������

14 5HSHDW�VWHSV���WR����XQWLO�QR�IXUWKHU�DGMXVWPHQW�LV�UHTXLUHG��

hp  running

-10.000   ns  0.00000  s 10.000   ns  
2.00  ns/div

stop marker :
start marker :

delta t :
1/delta t :

1

1

200 mV/div

offset :
1.000 :

139.0 mV
 440         ps
-5.960      ns
 6.400     ns
 156.250MHz

-25.00 mV
1          dc



����

$GMXVWPHQWV 6'+�5HFHLYHU��2SWLRQ�$,7�

6'+�5HFHLYHU��2SWLRQ�$,7�

$��6'+�$VVHPEO\��

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
$�)UHTXHQF\�&RXQWHU�LV�FRQQHFWHG�WR�WKH�5HFRYHUHG�&ORFN�2VFLOODWRU�RXWSXW�3UREH�3RLQW�DQG�
$�&�����&���LV�DGMXVWHG�WR�EULQJ�WKH�FORFN�IUHH�UXQ�IUHTXHQF\�ZLWKLQ�VSHFLILHG�OLPLWV�

(TXLSPHQW�5HTXLUHG�

)LJXUH������6'+�0RGXOH��XQGHUVLGH��$GMXVWDEOH�&RPSRQHQWV�

�������0+]�5HFRYHUHG�&ORFN�IUHTXHQF\ $�&���

)UHTXHQF\�&RXQWHU +3�����$�2SW����

������2VFLOORVFRSH�3UREH +3������$

([WHQGHU�&DUG +3������������

C230 (C21)

SDH Module

GND

Rx TRG

Tx TRG
A8
board

A9
board



����

$GMXVWPHQWV 6'+�5HFHLYHU��2SWLRQ�$,7�

3URFHGXUH�

NOTE 7KH�SUREH�SRLQWV�IRU�WKLV�DGMXVWPHQW�FDQ�RQO\�EH�DFFHVVHG�ZLWK�WKH�6'+�0RGXOH�ILWWHG�RQ�D�
VSHFLDO�([WHQGHU�&DUG��:KHQ�UHPRYLQJ�WKH�0RGXOH�WR�XVH�WKH�([WHQGHU�&DUG��\RX�0867�IROORZ�
WKH�SURFHGXUH�LQ�0RGXOH�5HPRYDO�DQG�5HSODFHPHQW�JLYHQ�LQ�WKH�6HUYLFH�6HFWLRQ�RI�WKLV�
PDQXDO��

�������0+]�5HFRYHUHG�&ORFN�)UHTXHQF\�

1 5HPRYH�WKH�6'+�0RGXOH��VHH�127(�DERYH���ILW�WKH�([WHQGHU�&DUG�LQWR�WKH�$��VORW�LQ�WKH�
0DLQIUDPH��WKHQ�SOXJ�WKH�$��$VVHPEO\�RQWR�WKH�([WHQGHU�&DUG��

2 6HOHFW�)UHTXHQF\�$�DQG��0Ω�LQSXW�LPSHGDQFH�RQ�WKH�)UHTXHQF\�&RXQWHU��

3 &RQQHFW�WKH�)UHTXHQF\�&RXQWHU�,QSXW�$�WR�SUREH�SRLQW�(��RQ�WKH�$��$VVHPEO\�XVLQJ�WKH�
�����SUREH��JURXQG�WKH�SUREH�RQ�WKH�SDG�EHVLGH�(����

4 $GMXVW�$�&�����&���WR�REWDLQ�D�UHDGLQJ�RQ�WKH�&RXQWHU�EHWZHHQ�������������+]�DQG�
������������+]��

5 'LVFRQQHFW�DOO�WHVW�HTXLSPHQW��



����

$GMXVWPHQWV ([WHUQDO�&ORFN��2SWLRQ�$�7�

([WHUQDO�&ORFN��2SWLRQ�$�7��

$��2IIVHW�&ORFN�$VVHPEO\��

$GMXVWPHQW�5HIHUHQFH�2IIVHW�&ORFN�$VVHPEO\��

'HVFULSWLRQ�
$���0%�V�35%6�'DWD�VLJQDO�IURP�WKH�+3������&�&RPPXQLFDWLRQV�3HUIRUPDQFH�$QDO\]HU�LV�
DSSOLHG�WR�WKH�([WHUQDO�076�5HIHUHQFH�SRUW�RQ�WKH�+3������&��7KH�5HFRYHUHG�&ORFN�IUH�
TXHQF\�LV�RSWLPL]HG�E\�PRQLWRULQJ�WKH�FORFN�RVFLOODWRU�RXWSXW�RQ�DQ��2VFLOORVFRSH�DQG�DGMXVW�
LQJ�$�&����WR�PLQLPL]H�WKH�GLVSOD\HG�MLWWHU��

(TXLSPHQW�5HTXLUHG�

)LJXUH��������6'+�0RGXOH��WRSVLGH��$GMXVWDEOH�&RPSRQHQWV�

([WHUQDO�076�5HFRYHUHG�&ORFN�IUHTXHQF\ $�&�����&.�$'-�

'LJLWDO�7UDQVPLVVLRQ�7HVW�6HW +3������&

�2VFLOORVFRSH +3������$

������2VFLOORVFRSH�3UREH +3������$

R22

R38

R53

CKADJ

A9
board

A8
board



����

$GMXVWPHQWV ([WHUQDO�&ORFN��2SWLRQ�$�7�

�3URFHGXUH�

([WHUQDO�076�5HFRYHUHG�&ORFN�)UHTXHQF\�

1 6HW�WKH�+3������&�DV�IROORZV����

�

2 6HW�WKH�7HVW�6HW�DV�VKRZQ�DQG�FRQQHFW�WKH���0E�V�RXWSXW�WR�WKH�([WHUQDO�076�&ORFN�,1���Ω�
8QEDODQFHG�SRUW�RQ�WKH�+3������&�6'+�PRGXOH����

�

3 &RQQHFW�WKH�2VFLOORVFRSH�3UREH�WR�73���&ORFN�2XW��RQ�WKH�$��$VVHPEO\�XVLQJ�WKH������
SUREH��HQVXUH�SUREH�LV�SURSHUO\�JURXQGHG���73��LV�DFFHVVLEOH�WKURXJK�D�VORW�LQ�WKH�ERWWRP�
RI�WKH�LQVWUXPHQW��

4 3UHVV�$8726&$/(�RQ�WKH��2VFLOORVFRSH�DQG�DGMXVW�WKH�7LPHEDVH�DQG�'HOD\�WR�GLVSOD\�D�
ZDYHIRUP�VLPLODU�WR�WKDW�VKRZQ�RQ�3DJH������LQ�)LJXUH������



����

$GMXVWPHQWV ([WHUQDO�&ORFN��2SWLRQ�$�7�

)LJXUH��������([WHUQDO�076�&ORFN�0LQLPXP�-LWWHU�$GMXVWPHQW�

5 $GMXVW�$�&�����&.$'-��WR�REWDLQ�PLQLPXP�MLWWHU�RQ�WKH�GLVSOD\HG�ZDYHIRUP��

6 'LVFRQQHFW�DOO�WHVW�HTXLSPHQW��

-1.00000 us                    0.0000   s                   1.00000 us

Ch. 2        = 
Timebase  =

1.000  volts/div 
200  ns/div

Offset   = 
Delay    =

2.340  volts 
0.00000  s

           Trigger mode  :  Edge
On Pos. Edge on Chan 1
Trigger Levels
Chan 1   =  -6.440  volts
Holdoff   =   70.000 ns
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$GMXVWPHQWV �����QP�670���2SWLFDO�7UDQVPLWWHU��2SWLRQ�8+��2QO\�

�����QP�670���2SWLFDO�7UDQVPLWWHU��2SWLRQ�8+��2QO\��

$���2SWLFDO�$VVHPEO\��

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
$Q�2SWLFDO�3RZHU�0HWHU�LV�FRQQHFWHG�WR�WKH�RXWSXW�RI�WKH�����0E�V�2SWLFDO�7UDQVPLWWHU�DQG�
WKH�SRZHU�RXWSXW�LV�DGMXVWHG�WR�WKH�FRUUHFW�OHYHO�XVLQJ�$��5���

(TXLSPHQW�5HTXLUHG�

)LJXUH��������670���$GMXVWDEOH�&RPSRQHQWV�

2SWLFDO�7[�3RZHU�2XWSXW�/HYHO $���5�

3RZHU�0HWHU +3�����$

3RZHU�0HWHU�6HQVRU�0RGXOH +3������$

)&�3&�&RQQHFWRU�,QWHUIDFH +3������)�

2SWLFDO�&DEOHV��TXDQWLW\��� +3������$

([WHQGHU�&DUG +3������������

37714-60011

R2

R1
Tx

Rx



����

$GMXVWPHQWV �����QP�670���2SWLFDO�7UDQVPLWWHU��2SWLRQ�8+��2QO\�

3URFHGXUH�

WARNING 7KH�IROORZLQJ�VDIHW\�SUHFDXWLRQV�PXVW�EH�REVHUYHG�ZKHQ�VHUYLFLQJ�WKH�RSWLFDO�
PRGXOH��7KH�RSWLFDO�PRGXOHV�JHQHUDWH�ODVHU�VLJQDOV�ZKLFK�FDQ�FDXVH�VHULRXV�LQMXU\��
7KH�IROORZLQJ�LQVWUXFWLRQV�PXVW�EH�IROORZHG��

&KHFN�WKH�FRQQHFWRU�FRQILJXUDWLRQ�RI�WKH�)LEUH�2SWLF�,QWHUIDFHV��,I�WKHVH�DUH�ILWWHG�
ZLWK�D�FRQQHFWRU�LQWHUIDFH�RWKHU�WKDQ�)&�3&�WKHQ�UHPRYH�WKH�H[LVWLQJ�FRQQHFWRU�
LQWHUIDFH�DQG�ILW�WKH�)&�3&�FRQQHFWRU�LQWHUIDFH��

&KHFN�IRU�DQ\�GDPDJH�WR�WKH�+3������&�)LEUH�2SWLF�,QWHUIDFH�VSULQJ�ORDGHG�DSHUWXUH�
FRYHUV�DQG�FRQQHFWRUV��'R�QRW�SRZHU�XS�WKH�LQVWUXPHQW�LI�LQ�DQ\�GRXEW�DERXW�WKH�
LQWHJULW\�RI�WKHVH�FRQQHFWRUV�

0DNH�DOO�FRQQHFWLRQV�WR�WKH�+3������&�)LEUH�2SWLF�,QWHUIDFHV�EHIRUH�SRZHULQJ�XS�WKH�
LQVWUXPHQW��

670���2SWLFDO�7[�3RZHU�2XWSXW�/HYHO�

NOTE 7KLV�DGMXVWPHQW�FDQ�RQO\�EH�SHUIRUPHG�ZLWK�WKH�0RGXOH�ILWWHG�RQ�D�VSHFLDO�H[WHQGHU�FDUG��
:KHQ�UHPRYLQJ�WKH�2SWLFDO�0RGXOH�WR�XVH�WKH�([WHQGHU�&DUG��\RX�0867�IROORZ�WKH�SURFHGXUH�
LQ�0RGXOH�5HPRYDO�DQG�5HSODFHPHQW�JLYHQ�LQ�WKH�6HUYLFH�6HFWLRQ�RI�WKLV�PDQXDO��

1 &RQQHFW�WKH�670���2SWLFDO�2XW�SRUW�WR�WKH�+3�����$�3RZHU�0HWHU�YLD�WKH�3RZHU�6HQVRU�
0RGXOH���HQVXUH�WKDW�DOO�FRQQHFWLRQV�DUH�WLJKW�DQG�WKDW�WKH�FDEOH�KDV�QR�WZLVWV���

2 �6ZLWFK�RQ�WKH�+3������&�DQG�FKHFN�LPPHGLDWHO\�WKDW�RQ�SRZHU�XS�WKDW�WKH�/$6(5�21�/('�
RQ�WKH�IURQW�SDQHO�LOOXPLQDWHV�IRU�D�IHZ�VHFRQGV��

3 5HFDOO�WKH�'HIDXOW�6HWWLQJV�RQ�WKH�+3�����$��
3UHVV� �WR�VHOHFW�0(18�RQ�WKH�+3�����$��
3UHVV� �WR�GLVSOD\�5(&$//��
3UHVV� ��VHOHFW���¦��!�$�DQG�SUHVV� �WR�UHFDOO�WKH�GHIDXOW�VHWWLQJV��ZDYHOHQJWK� �
�����QP��PHDVXUHPHQW�WLPH� �����PV��DXWRUDQJH���

4 3UHVV� �WKHQ� �WR�VHOHFW�WKH�3RZHU�/HYHO�PHDVXUHPHQW�RQ�WKH�+3�����$��

5 3UHVV� �RQ�WKH�+3������&�DQG�VHW�6,*1$/�WR�670���237��

6 �9HULI\�WKDW�WKH�)URQW�3DQHO�/$6(5�21�/('�LV�OLW�LQGLFDWLQJ�WKDW�WKH�ODVHU�LV�HQDEOHG��

7 �$GMXVW�$��5��WR�REWDLQ�D�3RZHU�0HWHU�UHDGLQJ�RI�−����G%P��

8 �3UHVV� ��VHW�6725('�6(77,1*6�180%(5�WR����'HIDXOW�6HWWLQJV��DQG�SUHVV�
��

9 9HULI\�WKDW�WKH�)URQW�3DQHO�/$6(5�21�/('�LV�127�OLW�LQGLFDWLQJ�WKDW�WKH�ODVHU�LV�GLVDEOHG��

10 �'LVFRQQHFW�DOO�WHVW�HTXLSPHQW��

MODE
SYSTEM
EDIT EXEC

MODE dBmw

TRANSMIT

OTHER
 RECALL 



����

$GMXVWPHQWV �����QP�670����2SWLFDO�7UDQVPLWWHU��2SWLRQ�861�DQG�8.7�

�����QP�670����2SWLFDO�7UDQVPLWWHU��2SWLRQ�861�DQG�8.7��

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
$Q�2SWLFDO�3RZHU�0HWHU�LV�FRQQHFWHG�WR�WKH�RXWSXW�RI�WKH�����0E�V�2SWLFDO�7UDQVPLWWHU�DQG�
WKH�SRZHU�RXWSXW�LV�DGMXVWHG�WR�WKH�FRUUHFW�OHYHO�XVLQJ�5����

(TXLSPHQW�5HTXLUHG�

)LJXUH�������670����$GMXVWDEOH�&RPSRQHQWV

�����QP�2SWLFDO�7[�3RZHU�2XWSXW�/HYHO $��5��

3RZHU�0HWHU +3�����$

3RZHU�0HWHU�6HQVRU�0RGXOH +3������$

)&�3&�&RQQHFWRU�,QWHUIDFH +3������)�

2SWLFDO�&DEOHV��TXDQWLW\��� +3������$

([WHQGHU�&DUG +3������������

A64 Assembly

A63 Assembly R26

A67

R42



����

$GMXVWPHQWV �����QP�670����2SWLFDO�7UDQVPLWWHU��2SWLRQ�861�DQG�8.7�

3URFHGXUH�

WARNING 7KH�IROORZLQJ�VDIHW\�SUHFDXWLRQV�PXVW�EH�REVHUYHG�ZKHQ�VHUYLFLQJ�WKH�RSWLFDO�
PRGXOH��7KH�RSWLFDO�PRGXOHV�JHQHUDWH�ODVHU�VLJQDOV�ZKLFK�FDQ�FDXVH�VHULRXV�LQMXU\��
7KH�IROORZLQJ�LQVWUXFWLRQV�PXVW�EH�IROORZHG��

&KHFN�WKH�FRQQHFWRU�FRQILJXUDWLRQ�RI�WKH�)LEUH�2SWLF�,QWHUIDFHV��,I�WKHVH�DUH�ILWWHG�
ZLWK�D�FRQQHFWRU�LQWHUIDFH�RWKHU�WKDQ�)&�3&�WKHQ�UHPRYH�WKH�H[LVWLQJ�FRQQHFWRU�
LQWHUIDFH�DQG�ILW�WKH�)&�3&�FRQQHFWRU�LQWHUIDFH��

&KHFN�IRU�DQ\�GDPDJH�WR�WKH�+3������&�)LEUH�2SWLF�,QWHUIDFH�VSULQJ�ORDGHG�DSHUWXUH�
FRYHUV�DQG�FRQQHFWRUV��'R�QRW�SRZHU�XS�WKH�LQVWUXPHQW�LI�LQ�DQ\�GRXEW�DERXW�WKH�
LQWHJULW\�RI�WKHVH�FRQQHFWRUV��

0DNH�DOO�FRQQHFWLRQV�WR�WKH�+3������&�)LEUH�2SWLF�,QWHUIDFHV�EHIRUH�SRZHULQJ�XS�WKH�
LQVWUXPHQW�

670���2SWLFDO�7[�3RZHU�2XWSXW�/HYHO�

NOTE 7KLV�DGMXVWPHQW�FDQ�RQO\�EH�SHUIRUPHG�ZLWK�WKH�0RGXOH�ILWWHG�RQ�D�VSHFLDO�H[WHQGHU�FDUG��
:KHQ�UHPRYLQJ�WKH�2SWLFDO�0RGXOH�WR�XVH�WKH�([WHQGHU�&DUG��\RX�0867�IROORZ�WKH�SURFHGXUH�
LQ�0RGXOH�5HPRYDO�DQG�5HSODFHPHQW�JLYHQ�LQ�WKH�6HUYLFH�6HFWLRQ�RI�WKLV�PDQXDO��

1 �&RQQHFW�WKH������QP�2SWLFDO�2XW�SRUW�WR�WKH�+3�����$�3RZHU�0HWHU�YLD�WKH�3RZHU�6HQVRU�
0RGXOH���HQVXUH�WKDW�DOO�FRQQHFWLRQV�DUH�WLJKW�DQG�WKDW�WKH�FDEOH�KDV�QR�WZLVWV���

2 �6ZLWFK�RQ�WKH�+3������&�DQG�FKHFN�LPPHGLDWHO\�WKDW�RQ�SRZHU�XS�WKDW�WKH�/$6(5�21�/('�
RQ�WKH�IURQW�SDQHO�LOOXPLQDWHV�IRU�D�IHZ�VHFRQGV��

3 5HFDOO�WKH�'HIDXOW�6HWWLQJV�RQ�WKH�+3�����$��
3UHVV� �WR�VHOHFW�0(18�RQ�WKH�+3�����$��
3UHVV� �WR�GLVSOD\�5(&$//��
3UHVV� ��VHOHFW���¦��!�$�DQG�SUHVV� �WR�UHFDOO�WKH�GHIDXOW�VHWWLQJV��ZDYHOHQJWK� �
�����QP��PHDVXUHPHQW�WLPH� �����PV��DXWRUDQJH���

4 3UHVV� �WKHQ� �WR�VHOHFW�WKH�3RZHU�/HYHO�PHDVXUHPHQW�RQ�WKH�+3�����$��

5 3UHVV� �RQ�WKH�+3������&�DQG�VHW�6,*1$/�WR�670���237��

6 9HULI\�WKDW�WKH�)URQW�3DQHO�/$6(5�21�/('�LV�OLW�LQGLFDWLQJ�WKDW�WKH�ODVHU�LV�HQDEOHG��

7 $GMXVW�$��5���WR�REWDLQ�D�3RZHU�0HWHU�UHDGLQJ�RI�−��G%P��

NOTE $���LV�WKH�IXOO�OHQJWK�ERDUG�RQ�WKH�OHIW�VLGH�RI�WKH�PRGXOH�

8 3UHVV� ��VHW�6725('�6(77,1*6�180%(5�WR����'HIDXOW�6HWWLQJV��DQG�SUHVV�
��

9 9HULI\�WKDW�WKH�)URQW�3DQHO�/$6(5�21�/('�LV�127�OLW�LQGLFDWLQJ�WKDW�WKH�ODVHU�LV�GLVDEOHG��

10 'LVFRQQHFW�DOO�WHVW�HTXLSPHQW��

MODE
SYSTEM
EDIT EXEC

MODE dBmw

TRANSMIT

OTHER
 RECALL 



����

$GMXVWPHQWV �����QP�670����2SWLFDO�7UDQVPLWWHU��2SWLRQ�861�2QO\�

�����QP�670����2SWLFDO�7UDQVPLWWHU��2SWLRQ�861�2QO\��

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
$Q�2SWLFDO�3RZHU�0HWHU�LV�FRQQHFWHG�WR�WKH�670����2SWLFDO�7[�DQG�WKH�SRZHU�RXWSXW�LV�
DGMXVWHG�WR�WKH�FRUUHFW�OHYHO�XVLQJ�DQG�PDUNHG��237�3:5��$��5����

(TXLSPHQW�5HTXLUHG�

)LJXUH�������670����������QP��$GMXVWDEOH�&RPSRQHQWV�

�����QP�2SWLFDO�7[�3RZHU�2XWSXW�/HYHO $��5��

3RZHU�0HWHU +3�����$

3RZHU�0HWHU�6HQVRU�0RGXOH +3������$

)&�3&�&RQQHFWRU�,QWHUIDFH +3������)�

2SWLFDO�&DEOHV��TXDQWLW\��� +3������$

([WHQGHU�&DUG +3������������

A64 Assembly

A63 Assembly R26

A67

R42



����

$GMXVWPHQWV �����QP�670����2SWLFDO�7UDQVPLWWHU��2SWLRQ�861�2QO\�

3URFHGXUH�

WARNING 7KH�IROORZLQJ�VDIHW\�SUHFDXWLRQV�PXVW�EH�REVHUYHG�ZKHQ�VHUYLFLQJ�WKH�RSWLFDO�
PRGXOH��7KH�RSWLFDO�PRGXOHV�JHQHUDWH�ODVHU�VLJQDOV�ZKLFK�FDQ�FDXVH�VHULRXV�LQMXU\��
7KH�IROORZLQJ�LQVWUXFWLRQV�PXVW�EH�IROORZHG��

&KHFN�WKH�FRQQHFWRU�FRQILJXUDWLRQ�RI�WKH�)LEUH�2SWLF�,QWHUIDFHV��,I�WKHVH�DUH�ILWWHG�
ZLWK�D�FRQQHFWRU�LQWHUIDFH�RWKHU�WKDQ�)&�3&�WKHQ�UHPRYH�WKH�H[LVWLQJ�FRQQHFWRU�
LQWHUIDFH�DQG�ILW�WKH�)&�3&�FRQQHFWRU�LQWHUIDFH��

&KHFN�IRU�DQ\�GDPDJH�WR�WKH�+3������&�)LEUH�2SWLF�,QWHUIDFH�VSULQJ�ORDGHG�DSHUWXUH�
FRYHUV�DQG�FRQQHFWRUV��'R�QRW�SRZHU�XS�WKH�LQVWUXPHQW�LI�LQ�DQ\�GRXEW�DERXW�WKH�
LQWHJULW\�RI�WKHVH�FRQQHFWRUV��

0DNH�DOO�FRQQHFWLRQV�WR�WKH�+3������&�)LEUH�2SWLF�,QWHUIDFHV�EHIRUH�SRZHULQJ�XS�WKH�
LQVWUXPHQW�

670���2SWLFDO�7[�3RZHU�2XWSXW�/HYHO�

NOTE 7KLV�DGMXVWPHQW�FDQ�RQO\�EH�SHUIRUPHG�ZLWK�WKH�0RGXOH�ILWWHG�RQ�D�VSHFLDO�H[WHQGHU�FDUG��
:KHQ�UHPRYLQJ�WKH�2SWLFDO�0RGXOH�WR�XVH�WKH�([WHQGHU�&DUG��\RX�0867�IROORZ�WKH�SURFHGXUH�
LQ�0RGXOH�5HPRYDO�DQG�5HSODFHPHQW�JLYHQ�LQ�WKH�6HUYLFH�6HFWLRQ�RI�WKLV�PDQXDO��

1 �&RQQHFW�WKH������QP�2SWLFDO�2XW�SRUW�WR�WKH�+3�����$�3RZHU�0HWHU�YLD�WKH�3RZHU�6HQVRU�
0RGXOH���HQVXUH�WKDW�DOO�FRQQHFWLRQV�DUH�WLJKW�DQG�WKDW�WKH�FDEOH�KDV�QR�WZLVWV���

2 �6ZLWFK�RQ�WKH�+3������&�DQG�FKHFN�LPPHGLDWHO\�WKDW�RQ�SRZHU�XS�WKDW�WKH�/$6(5�21�/('�
RQ�WKH�IURQW�SDQHO�LOOXPLQDWHV�IRU�D�IHZ�VHFRQGV��

3 5HFDOO�WKH�'HIDXOW�6HWWLQJV�RQ�WKH�+3�����$��
3UHVV� �WR�VHOHFW�0(18�RQ�WKH�+3�����$��
3UHVV� �WR�GLVSOD\�5(&$//��
3UHVV� ��VHOHFW���¦��!�$�DQG�SUHVV� �WR�UHFDOO�WKH�GHIDXOW�VHWWLQJV��ZDYHOHQJWK� �
�����QP��PHDVXUHPHQW�WLPH� �����PV��DXWRUDQJH���

4 3UHVV� �WKHQ� �WR�VHOHFW�WKH�3RZHU�/HYHO�PHDVXUHPHQW�RQ�WKH�+3�����$��

5 3UHVV� �RQ�WKH�+3������&�DQG�VHW�6,*1$/�WR�670���237��

6 9HULI\�WKDW�WKH�)URQW�3DQHO�/$6(5�21�/('�LV�OLW�LQGLFDWLQJ�WKDW�WKH�ODVHU�LV�HQDEOHG��

7 $GMXVW�$��5���WR�REWDLQ�D�3RZHU�0HWHU�UHDGLQJ�RI�−��G%P��

NOTE $���LV�D�VPDOO�ERDUG�DWWDFKHG�WR�$���ERDUG�

8 3UHVV� ��VHW�6725('�6(77,1*6�180%(5�WR����'HIDXOW�6HWWLQJV��DQG�SUHVV�
��

9 9HULI\�WKDW�WKH�)URQW�3DQHO�/$6(5�21�/('�LV�127�OLW�LQGLFDWLQJ�WKDW�WKH�ODVHU�LV�GLVDEOHG��

10 'LVFRQQHFW�DOO�WHVW�HTXLSPHQW��

MODE
SYSTEM
EDIT EXEC

MODE dBmw

TRANSMIT

OTHER
 RECALL 



����

$GMXVWPHQWV -LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

-LWWHU�7UDQVPLWWHU��2SWLRQ�8+.��

$���-LWWHU�7UDQVPLWWHU�$VVHPEO\�

,Q�RUGHU�WR�VHW�XS�WKH�-LWWHU�7UDQVPLWWHU��WKH�UHIHUHQFH������&�PXVW�EH�ILWWHG�ZLWK�NQRZQ�JRRG�
3'+�7[�DQG�5[�FDUGV��������������DQG��������������

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
'XW\�&\FOHV���$Q��2VFLOORVFRSH�LV�XVHG�WR�PRQLWRU�WKH�RXWSXW�IURP�WKH�3'+�7UDQVPLWWHU�DQG�
WKH�'XW\�&\FOHV�RI�ERWK����0E�V�DQG�����0E�V�GDWD�DUH�DGMXVWHG�RQ�DQ�DOO�RQHV�SDWWHUQ��%RWK�
WKHVH�DGMXVWPHQWV�DUH�FULWLFDO�WR�WKH�RSHUDWLRQ�RI�WKH�MLWWHU�WUDQVPLWWHU��

&RQWURO�/RRS�$GMXVWPHQWV���7KH�'&�RIIVHW�DQG�UHVLGXDO�DPSOLWXGH�RI�WKH�MLWWHU�WUDQVPLWWHU�
FRQWURO�ORRS�DUH�PLQLPL]HG�XVLQJ�5���5��DQG�5���:LWK������8,�VHW�XS�RQ�WKH�MLWWHU�WUDQVPLWWHU�
GLVSOD\��WKH�ORRS�JDLQ�LV�VHW�E\�PRQLWRULQJ�WKH�MLWWHU�RXWSXW�ZLWK�D�VSHFWUXP�DQDO\]HU�DQG�
DGMXVWLQJ�5��WR�PLQLPL]H�WKH�FDUULHU�%HVVHO�1XOO��7KLV�VHWV�WKH�WUDQVPLWWHG�MLWWHU�WR�H[DFWO\�
������8,��

7KH�-LWWHU�7UDQVPLW�0RGXODWLRQ�'HSWK�DGMXVWPHQW�LV�VHPL�DXWRPDWLF�DQG�LV�SHUIRUPHG�E\�
XVLQJ�D�VSHFLDO�LQWHUQDO�FDOLEUDWLRQ�URXWLQH�DQG�D�6SHFWUXP�$QDO\]HU��7KH�+3������&�7;�3'+�
287387�LV�FRQQHFWHG�WR�WKH�$QDO\]HU��YLD������Ω�0DWFKLQJ�3DG��DQG�VHW�WR�WKH�ILUVW�FDOLEUD�
WLRQ�SRLQW�LQ�WKH�URXWLQH��:LWK�WKH�$QDO\]HU�VHW�WR�GLVSOD\�WKH�WUDQVPLWWHG�GDWD�VSHFWUXP��D�
%HVVHO�1XOO�VKRXOG�EH�REVHUYHG��7KH�+3������&�'$&�RXWSXW�LV�DGMXVWHG�XVLQJ�WKH�FDOLEUDWLRQ�
URXWLQH�WR�RSWLPL]H�WKLV�%HVVHO�1XOO��7KLV�VHWV�WKH�WUDQVPLWWHG�MLWWHU�WR�H[DFWO\�������8,��7KLV�
SURFHVV�LV�UHSHDWHG�IRU�DOO�RWKHU�&DOLEUDWLRQ�SRLQWV�LQ�WKH�URXWLQH��7KHVH�FDOLEUDWLRQ�SRLQWV�
KDYH�EHHQ�GHWHUPLQHG�WR�RSWLPL]H�MLWWHU�DFFXUDF\�RYHU�D�ZLGH�UDQJH�RI�IUHTXHQFLHV�DQG�DPSOL�
WXGHV��

(TXLSPHQW�5HTXLUHG�

���0+]�'XW\�&\FOH $��5���

����0+]�'XW\�&\FOH $��5���

'&�2IIVHW $��5���5�

5HVLGXDO�$PSOLWXGH $��5�

&RQWURO�/RRS�*DLQ $��5�

2VFLOORVFRSH +3������$

6SHFWUXP�DQDO\]HU +3�����%

�����Ω�0DWFKLQJ�3DG +3������%



����

$GMXVWPHQWV -LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

)LJXUH��������-LWWHU�5[�0RGXOH��-LWWHU�7[�0RGXOH��WRSVLGH��$GMXVWDEOH�&RPSRQHQWV�

)LJXUH�������-LWWHU�5[�0RGXOH��-LWWHU�7[�0RGXOH��XQGHUVLGH��$GMXVWDEOH�&RPSRQHQWV�

R1

R3

R2

R5

A13
board

A12
board

A12
board

A13
board

GND

R1

R135

R136
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$GMXVWPHQWV -LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

3UH�$GMXVWPHQW�6HWXS�
%HIRUH�FDUU\LQJ�RXW�DQ\�DGMXVWPHQW�WR�WKH�+3������&�-LWWHU�7UDQVPLWWHU�0RGXOH��SHUIRUP�WKH�
IROORZLQJ�SUH�DGMXVWPHQW�VHWXS��

CAUTION 7KLV�SURFHGXUH�XVHV�WKH�VSHFLDO�02'8/(�'(%8*�GLVSOD\�RQ�WKH�+3������&��:KHQ�XVLQJ�WKH�
02'8/(�'(%8*�GLVSOD\��21/<�PRGLI\�SDUDPHWHUV�VKRZQ��$OWHULQJ�RWKHU�SDUDPHWHUV�FDQ�
GDPDJH�LQVWUXPHQW�ILUPZDUH���H[LW�WKH�'HEXJ�'LVSOD\�DIWHU�VHWXS�WR�SUHYHQW�DFFLGHQWDO�
GDPDJH��

1 3UHVV�WKH� �NH\�WKHQ�VHOHFW�WKH� �VRIWNH\��

2 6HOHFW�7UDQVPLWWHU�DQG�5HFHLYHU�WR�&283/('��

3 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�RQ�WKH�+3������&�WR�REWDLQ�WKH�VSHFLDO�02'8/(�'(%8*�
GLVSOD\��3UHVV� �� �� �� �� �� �� �DQG� ��3UHVV�

�XQWLO�02'8/(�'(%8*�DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

4 3UHVV� �DQG�VHOHFW�02'8/(�WR�3'+�02'8/(�RQ�WKH�0RGXOH�'HEXJ�
'LVSOD\��

5 6HW�WKH�9&2�&21752/�02'(�WR�),;('�RQ�WKH�3'+�0RGXOH�'HEXJ�'LVSOD\��

6 6HW�WKH�02'8/(�WR�-,77(5�02'8/(�RQ�WKH�0RGXOH�'HEXJ�'LVSOD\��

7 6HW�WKH�7;�&$/,%5$7,21�WR�2))�RQ�WKH�-LWWHU�0RGXOH�'HEXJ�'LVSOD\��

8 6HW�WKH�5;�&$/,%5$7,21�WR�2))�RQ�WKH�-LWWHU�0RGXOH�'HEXJ�'LVSOD\��

CAUTION 7KH�DERYH�VHTXHQFH�PXVW�EH�SHUIRUPHG�HDFK�WLPH�SRZHU�LV�F\FOHG�RQ�WKH�+3������&��DV�DOO�
02'8/(�'(%8*�SDUDPHWHUV�ZLOO�DGRSW�'()$8/7�YDOXHV�ZKHQ�SRZHU�LV�F\FOHG��

3URFHGXUH

���0+]�9&2�'XW\�&\FOH

1 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

OTHER  SETTINGS CONTROL 

OTHER  MORE   MORE   MORE  OTHER
 MORE  

MODULE DEBUG

TRANSMIT



����

$GMXVWPHQWV -LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

2 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ��

3 &RQQHFW�WKH�+3������&�8QEDODQFHG�3'+���Ω�6,*1$/�287�SRUW�WR�WKH��2VFLOORVFRSH�
,1387���YLD�WKH������Ω�0DWFKLQJ�3DG���VHW�WKH��2VFLOORVFRSH�WHUPLQDWLRQ�WR���Ω��

4 $GMXVW�$��5����WR�REWDLQ�D�SRVLWLYH�SXOVH�ZLGWK�RI�������QV�DV�PHDVXUHG�RQ�WKH��
2VFLOORVFRSH��

����0+]�9&2�'XW\�&\FOH��

1 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV��VKRZQ�EHORZ�

2 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ��

3 &RQQHFW�WKH�+3������&�8QEDODQFHG�3'+���Ω�6,*1$/�287�SRUW�WR�WKH��2VFLOORVFRSH�
,1387���YLD�WKH������Ω�0DWFKLQJ�3DG���VHW�WKH��2VFLOORVFRSH�WHUPLQDWLRQ�WR���Ω��

4 $GMXVW�$��5����WR�REWDLQ�D�'87<�&<&/(�RI�����DV�PHDVXUHG�RQ�WKH��2VFLOORVFRSH��

TRANSMIT

TRANSMIT

TRANSMIT
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$GMXVWPHQWV -LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

&RQWURO�/RRS�'&�2IIVHW�

CAUTION 7KH�IROORZLQJ�DGMXVWPHQW�UHTXLUHV�GDWD�WR�EH�ZULWWHQ�GLUHFWO\�WR�WKH�-LWWHU�7[�KDUGZDUH��7DNH�
JUHDW�FDUH�WR�VHOHFW�WKH�FRUUHFW�DGGUHVV�EHIRUH�ZULWLQJ�GDWD��

1 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�RQ�WKH�+3������&�WR�REWDLQ�WKH�VSHFLDO�'(%8*�
)81&7,21�GLVSOD\��
3UHVV� �� �� �� �� �� �� �DQG� ��
3UHVV� �XQWLO�'(%8*�)81&7,21�DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

2 3UHVV� �DQG�VHOHFW� �RQ�WKH�'LVSOD\�RU�LI�ILUPZDUH�
UHYLVLRQ�LV������DQG�DERYH��VHOHFW� �WKHQ�02'8/(� �WKHQ�

��

3 6HW�WKH�$''5(66�WR�6,1*/(�:5,7(�WKHQ�PRYH�WKH�FXUVRU�WR�WKH�DGGUHVV�ILHOG�DQG�VHOHFW�
WKH�DGGUHVV�DV�IROORZV��

CAUTION 7DNH�JUHDW�FDUH�WR�VHOHFW�WKH�FRUUHFW�DGGUHVV�EHIRUH�ZULWLQJ�GDWD��5HIHU�WR�GLDJUDPV�LQ�WKH�
'LVPDQWOLQJ�DQG�5H�DVVHPEO\�SDUW�RI�WKLV�0DQXDO�LI�LQ�GRXEW�DERXW�WKH�SRVLWLRQ�RI�WKH�-LWWHU�7[�
PRGXOH��

4 0RYH�WKH�FXUVRU�WR�WKH�'$7$�ILHOG�DQG�VHW�WKH�GDWD�WR�������������������

5 0RYH�WKH�FXUVRU�WR�WKH�72**/(�72�:5,7(�72�+�:�ILHOG�DQG�VHW�WR�:5,7(�+�:��7KH�MLWWHU�
WUDQVPLWWHU�PRGXODWLRQ�ZLOO�QRZ�EH�VZLWFKHG�RII��

6 &RQQHFW�D�'LJLWDO�9ROWPHWHU��VHW�WR�'&�9ROWV�WR�$��73���DQG�73�*URXQG��

7 $GMXVW�$��5��WR�REWDLQ�D�UHDGLQJ�RI���P9�RQ�WKH�'LJLWDO�9ROWPHWHU��

8 &RQQHFW�WKH�'LJLWDO�9ROWPHWHU�VHW�WR�'&�9ROWV�WR�$��73���DQG�73�*URXQG�

9 $GMXVW�$��5��WR�REWDLQ�D�UHDGLQJ�RI���P9�RQ�WKH�'LJLWDO�9ROWPHWHU��

10 �0RYH�WKH�FXUVRU�WR�WKH�72**/(�72�:5,7(�72�+�:�ILHOG�DQG�VHW�WR�2))��7KH�MLWWHU�
WUDQVPLWWHU�PRGXODWLRQ�ZLOO�QRZ�EH�XQGHU�LQVWUXPHQW�FRQWURO�DJDLQ��

&RQWURO�/RRS�5HVLGXDO�$PSOLWXGH�

CAUTION 7KH�IROORZLQJ�DGMXVWPHQW�UHTXLUHV�GDWD�WR�EH�ZULWWHQ�GLUHFWO\�WR�WKH�-LWWHU�7[�KDUGZDUH����������
7DNH�JUHDW�FDUH�WR�VHOHFW�WKH�FRUUHFW�DGGUHVV�EHIRUH�ZULWLQJ�GDWD��

1 &RQQHFW�WKH�6SHFWUXP�$QDO\]HU�5)�,1387�WR�$���73��DQG�73�JURXQG�YLD�����SUREH��

2 6HW�WKH�6SHFWUXP�$QDO\]HU�DV�IROORZV��

-LWWHU�7UDQVPLWWHU�0RGXOH�3RVLWLRQ�LQ�WKH�0DLQIUDPH� �$GGUHVV�&RGH�

6ORW����,I�6'+�2SWLRQ�127�ILWWHG� �'�����������

��������������������6ORW����,I�6'+�2SWLRQ�ILWWHG� �'�����������

OTHER  MORE   MORE   MORE  OTHER
 MORE  

 DEBUG   FUNCTION WRITE TO H/W
MODULE DEBUG  GENERAL 

WRITE TO H/W

&HQWUH�)UHTXHQF\ ����N+] )UHTXHQF\�6SDQ ���N+]

5HIHUHQFH�/HYHO ��G%P 6ZHHS�7LPH ����VHFRQGV

9LGHR�%DQGZLGWK ��N+] 5HVROXWLRQ�%DQGZLGWK ����+]



����

$GMXVWPHQWV -LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

3 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�RQ�WKH�+3������&�WR�REWDLQ�WKH�VSHFLDO�'(%8*�
)81&7,21�GLVSOD\��3UHVV� �� �� �� � �� �� �DQG� ���
3UHVV� XQWLO� �DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

4 3UHVV� �DQG�VHOHFW� �RQ�WKH�'LVSOD\�RU�LI�ILUPZDUH�
UHYLVLRQ�LV������DQG�DERYH��VHOHFW� �WKHQ�02'8/(� �WKHQ�

�

5 �6HW�WKH�$''5(66�WR�6,1*/(�:5,7(�WKHQ�PRYH�WKH�FXUVRU�WR�WKH�DGGUHVV�ILHOG�DQG�VHOHFW�
WKH�DGGUHVV�DV�IROORZV�

�

CAUTION 7DNH�JUHDW�FDUH�WR�VHOHFW�WKH�FRUUHFW�DGGUHVV�EHIRUH�ZULWLQJ�GDWD��5HIHU�WR�GLDJUDPV�LQ�
'LVPDQWOLQJ�DQG�5H�DVVHPEO\�SDUW�RI�WKLV�6HFWLRQ�LI�LQ�GRXEW�DERXW�WKH�SRVLWLRQ�RI�WKH�-LWWHU�7[�
PRGXOH��

6 0RYH�WKH�FXUVRU�WR�WKH�'$7$�ILHOG�DQG�VHW�WKH�GDWD�WR�������������������

7 0RYH�WKH�FXUVRU�WR�WKH�72**/(�72�:5,7(�72�+�:�ILHOG�DQG�VHW�WR�:5,7(�+�:��7KLV�VHWV�
WKH�'$&�YDOXH�WR�]HUR��

8 $GMXVW�$��5��XQWLO�WKH�����N+]�VSHFWUDO�OLQH�GLVSOD\HG�RQ�WKH�6SHFWUXP�$QDO\]HU�LV�DW�D�
PLQLPXP��

9 �0RYH�WKH�FXUVRU�WR�WKH�'$7$�ILHOG�DQG�VHW�WKH�GDWD�WR�������������������

10 �0RYH�WKH�FXUVRU�WR�WKH�72**/(�72�:5,7(�72�+�:�ILHOG�DQG�VHW�WR�:5,7(�+�:��7KLV�VHWV�
WKH�'$&�RXWSXW�WR�D�KLJK�YDOXH��

11 �&KHFN�WKDW�WKHUH�LV�D�VSHFWUDO�OLQH�GLVSOD\HG�RQ�WKH�6SHFWUXP�$QDO\]HU��

12 �0RYH�WKH�FXUVRU�WR�WKH�'$7$�ILHOG�DQG�VHW�WKH�GDWD�WR�������������������

13 �0RYH�WKH�FXUVRU�WR�WKH�72**/(�72�:5,7(�72�+�:�ILHOG�DQG�VHW�WR�:5,7(�+�:��7KLV�VHWV�
WKH�'$&�YDOXH�EDFN�WR�]HUR��

14 �&KHFN�WKDW�WKH�VSHFWUDO�OLQH�GLVSOD\HG�RQ�WKH�6SHFWUXP�$QDO\]HU�LV�DW�WKH�SUHYLRXV�
PLQLPXP�YDOXH�DJDLQ���LI�QRW��UHSHDW�WKH�DGMXVWPHQW�SURFHGXUH�DERYH��

15 �0RYH�WKH�FXUVRU�WR�72**/(�72�:5,7(�72�+�:�ILHOG�DQG�VHW�WR�2))��7KH�MLWWHU�WUDQVPLWWHU�
PRGXODWLRQ�ZLOO�QRZ�EH�XQGHU�LQVWUXPHQW�FRQWURO�DJDLQ��

-LWWHU�7UDQVPLWWHU�0RGXOH�3RVLWLRQ�LQ�WKH�0DLQIUDPH� �$GGUHVV�&RGH�

6ORW����,I�6'+�2SWLRQ�127�ILWWHG� �'���������

������������������6ORW����,I�6'+�2SWLRQ�ILWWHG� �'���������

OTHER  MORE   MORE   MORE  OTHER
 MORE   DEBUG   FUNCTION 

 DEBUG   FUNCTION WRITE TO H/W
MODULE DEBUG  GENERAL 

WRITE TO H/W
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$GMXVWPHQWV -LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

&RQWURO�/RRS�*DLQ�

1 �3UHVV� �RQ�WKH�+3������&�DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

2 �3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

3 �&RQQHFW�WKH�+3������&�8QEDODQFHG�3'+���Ω�6,*1$/�287�WR�WKH�6SHFWUXP�$QDO\]HU�5)�
,1387�YLD�WKH������Ω�0DWFKLQJ�3DG���VHW�WKH�6SHFWUXP�$QDO\]HU�WHUPLQDWLRQ�WR���Ω��

4 �6HW�WKH�6SHFWUXP�$QDO\]HU�DV�IROORZV���

5 $�%HVVHO�1XOO�VSHFWUXP�VLPLODU�WR�WKDW�JLYHQ�RQ�SDJH������VKRXOG�EH�GLVSOD\HG�RQ�WKH�
6SHFWUXP�$QDO\]HU��

6 $GMXVW�$��5��XQWLO�WKH�FHQWUDO�VSHFWUXP�OLQH�GLVSOD\HG�RQ�WKH�6SHFWUXP�$QDO\]HU�LV�DW�D�
PLQLPXP��

7 &KDQJH�WKH�-LWWHU�5DQJH�WR����8,�DQG�VHW�WKH�MLWWHU�DPSOLWXGH�WR�����8,��

&HQWUH�)UHTXHQF\ �����N+]

5HIHUHQFH�/HYHO ��G%P

9LGHR�%DQGZLGWK ��N+]

)UHTXHQF\�6SDQ ����N+]

6ZHHS�7LPH ����VHFRQGV

5HVROXWLRQ�%DQGZLGWK ����+]

TRANSMIT

TRANSMIT



����

$GMXVWPHQWV -LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

)LJXUH��������%HVVHO�1XOO�([DPSOH�

8 $GMXVW�$��5��XQWLO�WKH�FHQWUDO�VSHFWUXP�OLQH�GLVSOD\HG�RQ�WKH�$QDO\]HU�LV�DW�D�PLQLPXP��
2QO\�D�VPDOO�DGMXVWPHQW�VKRXOG�EH�UHTXLUHG��

-LWWHU�7[�0RGXODWLRQ�'HSWK�

1 &RQQHFW�WKH�+3������&�8QEDODQFHG���Ω�6,*1$/�287�SRUW�WR�WKH�6SHFWUXP�$QDO\]HU�5)�
,1387�YLD�WKH������Ω�0DWFKLQJ�3DG���VHW�WKH�6SHFWUXP�$QDO\]HU�WHUPLQDWLRQ�WR���Ω��

2 �6HW�WKH�6SHFWUXP�$QDO\]HU�DV�IROORZV��

&HQWUH�)UHTXHQF\ �����N+]

5HIHUHQFH�/HYHO ��G%P

9LGHR�%DQGZLGWK ��N+]

)UHTXHQF\�6SDQ ����N+]

6ZHHS�7LPH ����VHFRQGV

5HVROXWLRQ�%DQGZLGWK ����+]



����

$GMXVWPHQWV -LWWHU�7UDQVPLWWHU��2SWLRQ�8+.�

3 6HWXS�WKH�+3������&� �GLVSOD\�DV�VKRZQ�EHORZ�

4 6HW�WKH�&$/,%5$7(�3$66:25'�WR������

5 6HOHFW�&$/,%5$7,21�,7(0�WR�-,77(5�7;�

6 3UHVV� �WR�VWDUW�FDOLEUDWLRQ��$�VSHFWUXP�VLPLODU�WR�WKDW�JLYHQ�RQ�SDJH������VKRXOG�
EH�GLVSOD\HG�RQ�WKH�6SHFWUXP�$QDO\]HU��

7 0RYH�WKH�FXUVRU�WR�'$&�DQG�DGMXVW�WKH�'$&�YDOXH��XVLQJ�RQO\�WKH�/HDVW�6LJQLILFDQW�%LW��XQWLO�
WKH�FDUULHU�OHYHO�GLVSOD\HG�RQ�WKH�6SHFWUXP�$QDO\]HU�LV�DW�D�PLQLPXP���%HVVHO�1XOO���

8 :KHQ�WKH�%HVVHO�1XOO�LV�REWDLQHG��PRYH�WKH�FXUVRU�WR�72**/(�:+(1�$7�=(52�32,17�DQG�
SUHVV� ��7KLV�VWRUHV�WKH�YDOXH�IRU�WKH�PRGXODWLRQ�IUHTXHQF\�DQG�WKH�URXWLQH�
DXWRPDWLFDOO\�PRYHV�RQ�WR�WKH�QH[W�FDOLEUDWLRQ�YDOXH��

9 5HSHDW�VWHSV���DQG���IRU�HDFK�QHZ�FDOLEUDWLRQ�YDOXH��$W�HDFK�FKDQJH�RI�%,7�5$7(��VHW�WKH�
6SHFWUXP�$QDO\]HU�FHQWHU�IUHTXHQF\�WR�WKH�QHZ�ELW�UDWH�IUHTXHQF\�DQG�UH�DGMXVW�WKH�VSDQ�WR�
RSWLPL]H�WKH�VSHFWUXP�DURXQG�WKH�FDUULHU��

10 �:KHQ�ILQLVKHG��WKH�+3������&�GLVSOD\�VKRXOG�LQGLFDWH�&$/,%5$7,21�352&(66�
&203/(7(��

11 �3UHVV� �WR�UHWXUQ�WR�QRUPDO�RSHUDWLRQ�WKHQ�GLVFRQQHFW�DOO�WHVW�HTXLSPHQW��

12 �6ZLWFK�WKH�+3������&�RII�WKHQ�RQ�DJDLQ�WR�UHWXUQ�WKH�'HEXJ�3DJH�SDUDPHWHU�WR�GHIDXOW�
VHWWLQJV��

OTHER

RUN/STOP

ZERO POINT

OTHER



����

$GMXVWPHQWV -LWWHU�*HQHUDWRU��2SWLRQV�$�.������

-LWWHU�*HQHUDWRU��2SWLRQV�$�.������

7KLV�VHFWLRQ�GHVFULEHV�WKH�VHWXS�SURFHGXUH�IRU�SDUW�RI�WKH�IROORZLQJ�RSWLRQV�

$�.�����

,Q�RUGHU�WR�VHWXS�WKH�MLWWHU�JHQHUDWRU�FDUG��WKH�WHVW�FKDVVLV�PXVW�EH�ILWWHG�ZLWK�NQRZQ�JRRG�
3'+�5[�DQG�7[�FDUGV��������������DQG��������������DQG�DQ�$�7�PRGXOH��������������

3UH�$GMXVWPHQW�6HWXS�
7KH�IROORZLQJ�PXVW�EH�VHW�RQ�WKH�IURQW�SDQHO�EHIRUH�DQ\�DGMXVWPHQWV�FDQ�EH�DWWHPSWHG�RQ�WKLV�
FDUG�

1 6HW�3'+�7UDQVPLWWHU�DQG�5HFHLYHU�VHWWLQJV�WR�FRXSOHG�E\�VHOHFWLQJ�

� ,  ��� �

2 7KH�02'8/(�'(%8*�SDJH�PXVW�EH�XVHG�WR�FRQWURO�WKH�IROORZLQJ�VHWWLQJV��LW�FDQ�EH�IRXQG�
E\�XVLQJ�WKH�IROORZLQJ�NH\�VHTXHQFH�

,  ,  ���� ,   ���� ,  ��� ,  ��� �DQG��

��

3 6HW�WKH�3'+�9&2�FRQWURO�WR�IL[HG�E\�VHOHFWLQJ�
���

9&2�&21752/�02'(�� ���

4 6HW�-LWWHU�7[�DQG�5[�FDOLEUDWLRQ�RII�E\�VHOHFWLQJ�

���

7;�&$/,%5$7,21�� ���

5;�&$/,%5$7,21�� ���

WARNING $OO�WKH�GHEXJ�IXQFWLRQV�VHW�DERYH�ZLOO�EH�UHVHW�LI�WKH�LQVWUXPHQW�LV�SRZHU�F\FOHG��VR�
WKLV�SUHSDUDWLRQ�SURFHGXUH�ZLOO�KDYH�WR�EH�UHSHDWHG�HYHU\�WLPH�WKH�LQVWUXPHQW�KDV�WR�
EH�SRZHUHG�GRZQ���H�J��LI�D�FDUG�LV�PRYHG�RQ�RU�RII�WKH�H[WHQGHU�FDUG��

NOTE 'XW\�&\FOH�DQG�3XOVH�ZLGWK�DGMXVWPHQWV�DUH�FULWLFDO�WR�WKH�MLWWHU�RSHUDWLRQ�RI�WKH�LQVWUXPHQW��D�
JUHDW�GHDO�RI�FDUH�PXVW�EH�WDNHQ�RYHU�WKHVH�DGMXVWPHQWV�

3URFHGXUH

��0+]�9&2�'XW\�&\FOH

1 6HW�WKH�3'+�GDWD�WR���0E�V�$OO�2QHV�SDWWHUQ�E\�VHOHFWLQJ�

�

6(77,1*6�� ��

6,*1$/�� �

OTHER SETTINGS  CONTROL COUPLED

OTHER MORE MORE MORE OTHER MORE MORE

MODULE DEBUG

PDH MODULE

FIXED

JITTER MODULE

OFF

OFF

TRANSMIT

PDH

2 Mb/s



����

$GMXVWPHQWV -LWWHU�*HQHUDWRU��2SWLRQV�$�.������

3$77(51�� ��

6HW�WKH�7[�MLWWHU�WR���������+]�PRGXODWLRQ�DW������8,�E\�VHOHFWLQJ�

6(77,1*6�� ��

-,77(5�� ��

02'8/$7,21�)5(48(1&<�� ��

$03/,78'(�� ��

2 6HW�WKH�2VFLOORVFRSH�WR�����QVHF�GLY�DQG�����PY�GLY����� �LQSXW�

3 &RQQHFW�3'+�287�WR�2VFLOORVFRSH�YLD�D��� �WR��� �&RQYHUWHU��DGMXVW�WKH�SRVLWLYH�SXOVH�
ZLGWK�RI�WKH�GLVSOD\HG�ZDYHIRUP�WR�����QV� ��QV�XVLQJ�$��5���RQ�WKH�-LWWHU�7[�FDUG��(QVXUH�
WKDW�$��5���FDQ�EH�YDU\�WKH�ZDYHIRUP�E\����QVHF�ZLWKRXW�FDXVLQJ�WKH�ZDYHIRUP�WR�JR�
XQVWDEOH�

NOTE 7KH�SXOVH�ZLGWK�KDV�EHHQ�FKDQJHG�IURP�����QV� ���QV�WR�����QV� ��QV�WR�HQVXUH�WKDW�WKH�SXOVH�
ZLGWK�LV�QRW�VHW�XS�QDUURZHU�WKDQ�WKH�QRPLQDO�YDOXH�RI�����QV�

��0+]�9&2�'XW\�&\FOH

1 6HW�WKH�3'+�GDWD�WR���0E�V��$OO�2QHV�SDWWHUQ�E\�VHOHFWLQJ�

��

6(77,1*6�� ��

6,*1$/�� ��

3$77(51�� ��

2 6HW�WKH�7[�MLWWHU�WR���������+]�PRGXODWLRQ�DW������8,�DV�EHIRUH�

3 &RQQHFW�3'+�287�WR�2VFLOORVFRSH�YLD�D��� �WR��� �&RQYHUWHU��DGMXVW�WKH�SRVLWLYH�SXOVH�
ZLGWK�RI�WKH�GLVSOD\HG�ZDYHIRUP�WR������QV� ��QV�XVLQJ�5���RQ�WKH�-LWWHU�7[�FDUG�

���0+]�9&2�'XW\�&\FOH

1 6HW�WKH�3'+�GDWD�WR����0E�V��$OO�2QHV�SDWWHUQ�E\�VHOHFWLQJ�

��

6(77,1*6��

6,*1$/�� ��

3$77(51�� �

2 6HW�WKH�7[�-LWWHU�WR���������+]�PRGXODWLRQ�DW������8,�DV�EHIRUH�

3 &RQQHFW�3'+�287�WR�WKH�2VFLOORVFRSH�YLD�D��� �WR��� �&RQYHUWHU��DGMXVW�WKH�SRVLWLYH�
SXOVH�ZLGWK�RI�WKH�GLVSOD\HG�ZDYHIRUP�WR�������QV� ��QV�XVLQJ�5���RQ�WKH�-LWWHU�7[�FDUG�

ALL ONES

TRANSMIT

JITTER

ON

100000 Hz

0.01 UI

Ω
Ω Ω

±

± ±

TRANSMIT

PDH

8 Mb/s

ALL ONES

Ω Ω
±

TRANSMIT

PDH

34 Mb/s

ALL ONES

Ω Ω
±



����

$GMXVWPHQWV -LWWHU�*HQHUDWRU��2SWLRQV�$�.������

����0+]�9&2�'XW\�&\FOH

1 :LWK�WKH�-LWWHU�7[�VHWWLQJ�DV�DERYH��VHW�WKH�3'+�GDWD�WR�����0E�V��$OO�=HURHV�SDWWHUQ�

2 &RQQHFW�3'+�287�WR�2VFLOORVFRSH�YLD�D��� �WR��� �&RQYHUWHU��DGMXVW�WKH�GXW\�F\FOH�RI�
WKH�GLVSOD\HG�ZDYHIRUP�WR����� ���XVLQJ�5���RQ�WKH�-LWWHU�7[�FDUG�

&RQWURO�/RRS�'&�2IIVHW�$GMXVWPHQW

1 7KLV�SURFHGXUH�UHTXLUHV�DFFHVV�WR�WKH�'(%8*�SDJHV�DV�GHWDLOHG�LQ�WKH�SUHSDUDWLRQ�VHFWLRQ��
LQVWHDG�RI�VHOHFWLQJ�02'8/(�'(%8*��VHOHFW�*(1(5$/�

2 7KLV�GHEXJ�SDJH�LV�XVHG�WR�UHDG�DQG�ZULWH�GLUHFWO\�WR�WKH�KDUGZDUH��XVH�WKLV�SDJH�WR�WXUQ�WKH�
MLWWHU�PRGXODWLRQ�RII�E\�VHOHFWLQJ�

:5,7(�72�+�:

$''5(66���6,1*/(�:5,7(��'�����

'$7$�������������������

72**/(�72�:5,7(�72�+�:��:5,7(�+�:

NOTE 7KH�§:5,7(�72�+�:¨�DSSHDUV�RQO\�PRPHQWDULO\��ORQJ�HQRXJK�WR�ZULWH�WKH�§'$7$ª�WKHQ�UHWXUQV�
WR�§2))¨�

NOTE �7KH�DGGUHVVHV�RI�WKH�V\VWHP�VWDUW�DW�'������IRU�WKH�ILUVW�PRWKHU�ERDUG�VORW�QH[W�WR�WKH�IURQW�
SDQHO��IURQW�SDQHO�FRQWUROOHU�ERDUG�LV�'�������DQG�LQFUHPHQWV�WRZDUG�WKH�SRZHU�VXSSO\�HQG�RI�
WKH�PRWKHU�ERDUG��,GHQWLI\�WKH�VORW�WKDW�WKH�MLWWHU�7[�FDUG�LV�SOXJJHG�LQWR�WR�JHW�LWV�VORW�DGGUHVV�
�LQ�WKH�DERYH�FDVH�'��������7KH�WRWDO�DGGUHVV�LV�REWDLQHG�E\�DGGLQJ�WKH�VORW�DGGUHVV�WR�WKH�
DSSURSULDWH�RIIVHW�DGGUHVV��LQ�WKLV�FDVH�����+��

3 8VLQJ�D�'LJLWDO�9ROWPHWHU�RQ�9ROWV�'&�PRQLWRU�73��ZLWK�UHVSHFW�WR�JURXQG��73���

4 $GMXVW�5����WRS�FHQWUH��XQWLO�WKH�'LJLWDO�9ROWPHWHU�UHDGLQJ�LV���P9� ����P9�

5 0RQLWRU�73��ZLWK�UHVSHFW�WR�JURXQG�DQG�DGMXVW�5����XQWLO�WKH�'LJLWDO�9ROWPHWHU�UHDGLQJ�LV����
��P9� ����P9�

6 6HW�WKH�MLWWHU�PRGXODWLRQ�EDFN�RQ�E\�VHOHFWLQJ�

'(%8*�)81&7,21

:5,7(�72�+�:

$''5(66��6,1*/(�:5,7(��'�����

'$7$�������������������

72**/(�72�:5,7(�72�+�:���:5,7(�+�:

7 'LVFRQQHFW�WKH�'LJLWDO�9ROWPHWHU�

/RRS�*DLQ�6HWXS

1 :LWK�WKH�9&;2ªV�VWLOO�VHW�WR�IL[HG�DQG�WKH�-LWWHU�FDOV�VWLOO�VHW�WR�©2IIª��VHW�WKH�3'+�GDWD�WR���
0E�V��$OO�2QHV�SDWWHUQ�

2 6HW�WKH�MLWWHU�7[�WR�21���������+]�PRGXODWLRQ�IUHTXHQF\��5DQJH�����8,�

3 6HW�WKH�-LWWHU�DPSOLWXGH�WR�����8,

Ω Ω
±

±

±



����

$GMXVWPHQWV -LWWHU�*HQHUDWRU��2SWLRQV�$�.������

4 &RQQHFW�D�6SHFWUXP�$QDO\]HU�YLD�D���0 �2VFLOORVFRSH�SUREH��+3������$��WR�(��

5 )LQG�WKH�������0+]�VSHFWUDO�OLQH�E\�VHWWLQJ�WKH�FHQWUH�IUHTXHQF\�WR�������0+]��DQG�VSDQ�WR�
���N+]�WR�]RRP�LQ�RQ�WKH�FHQWUDO�VSHFWUDO�OLQH�

6 ,QFUHDVH�WKH�MLWWHU�DPSOLWXGH�IURP�����WR�����8,��QRWLQJ�WKDW�WKH�FHQWUDO�VSHFWUDO�FRPSRQHQW�
LV�WKH�RQH�WKDW�LV�GHFUHDVLQJ�LQ�DPSOLWXGH�

7 $GMXVW�5���XQWLO�WKH�FHQWUDO�VSHFWUDO�OLQH�LV�DW�D�PD[LPXP��7KLV�LV�RQO\�DQ�DSSUR[LPDWH�
VHWWLQJ�

8 ,QFUHDVH�WKH�MLWWHU�DPSOLWXGH�WR������8,�

9 $GMXVW�5���XQWLO�WKH�FHQWUDO�OLQH�LV�DW�D�PLQLPXP�

10 'HFUHDVH�WKH�PRGXODWLRQ�DPSOLWXGH�IURP������8,�WR������8,��LQ�VWHSV�RI�����8,��DQG�FKHFN�
WKDW�QR�RWKHU�QXOOV�DSSHDU�RQ�WKH�FHQWUDO�OLQH��7KH�DERYH�SURFHGXUH�ZLOO�HQVXUH�WKDW�ZH�
DOZD\V�VHW�WKH�ILUVW�QXOO�WR�D�PLQLPXP�

��0+]�5HIHUHQFH�,QSXW���0LQLPXP�-LWWHU�$GMXVW�

1 2Q�D�UHIHUHQFH������&��GR�D�UHFDOO�SDQHO�]HUR�

2 6HW�WKH�UHIHUHQFH�XQLW�DV�IROORZV�

��

6,*1$/�� ���

/,1(�&2'(�� ��

3$77(51�� ��

3 &RQQHFW�WKH�63'+�7;�RQ�WKH�5HIHUHQFH�XQLW�WR�WKH��0�%1&�LQSXW�RI�WKH�$�.������&��-���

4 6HW�WKH�$�.�WHVW�LQVWUXPHQW�DV�IROORZV��

��

6,*1$/�� ��

,17(5)$&(�� ����,I�8+��LV�ILWWHG��

&/2&.�6<1&�� ��� ��� ��

7(50,1$7,21�� ��

/,1(�&2'(�� ��+'%�

3$</2$'�7<3(�� ��

5 &RQQHFW�DQ�+3������$��2VFLOORVFRSH�WR�73��YLD�D����N �SRG�DQG�DGMXVW�/��IRU�PLQLPXP�
MLWWHU��6HFXUH�WKH�DGMXVWLQJ�VFUHZ�XVLQJ�/RFWLWH��������+3�3DUW�QR�������������

Ω

TRANSMIT

2 Mb/s

AMI

2^15-1

TRANSMIT

2 Mb/s

CODED

EXT JITTER DATA 75 ΩΩ

75 Ω UNBALWU

HDB3

UNFRAMED

Ω
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$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQ�8+1�

-LWWHU�5HFHLYHU��2SWLRQ�8+1��

-LWWHU�5HFHLYHU�$VVHPEO\�

$GMXVWPHQW�5HIHUHQFH�

NOTE 7KH�IROORZLQJ�DGMXVWPHQWV�UHTXLUH�WKH�LQVWUXPHQW�WR�EH�ILWWHG�ZLWK�ZRUNLQJ�3'+�7UDQVPLW�DQG�
5HFHLYH�0RGXOH�V��DQG�-LWWHU�*HQHUDWLRQ�PRGXOH��

'HVFULSWLRQ�
0HDVXUHPHQW�/RRS�2IIVHW���5��LV�DGMXVWHG�VR�WKDW�WKH�QDUURZ�SXOVH�GLVSOD\HG�RQ�DQ������
2VFLOORVFRSH�FRQQHFWHG�WR�73���LV�DW�PLQLPXP�DPSOLWXGH��5��LV�WKHQ�DGMXVWHG�VR�WKDW�WKLV�
SXOVH�KDV�]HUR�YROWV�'&�RIIVHW��

-LWWHU�+LWV�WKUHVKROG���5��LV�DGMXVWHG�WR�VHW�WKH�MLWWHU�KLWV�DODUP�/('�RII�ZLWK�WKH�MLWWHU�KLWV�
WKUHVKROG�VHW�WR������8,�DQG�WKH�WUDQVPLW�MLWWHU�OHYHO�VHW�WR������8,�RQ�WKH�
+3������&��

7KH�'HPRGXODWHG�-LWWHU�2XWSXW�LV�FRQQHFWHG�WR�WKH���Ω�LQSXW�RI�WKH��2VFLOORVFRSH�DQG�
5���LV�DGMXVWHG�XQWLO�WKH�DPSOLWXGH�RI�WKH�GLVSOD\HG�ZDYHIRUP�LV�FRUUHFW�

(TXLSPHQW�5HTXLUHG

0HDVXUHPHQW�/RRS�2IIVHW 5��DQG�5�

-LWWHU�+LWV�7KUHVKROG�/HYHO 5�

'HPRG�-LWWHU�2XWSXW�/HYHO 5��

:DQGHU�5HI�UHF��FON /��

�2VFLOORVFRSH +3������$

���NΩ��2VFLOORVFRSH�3RG +3������$

0RGXOH�ERDUG�([WHQGHU�&DUG +3������������



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQ�8+1�

)LJXUH��������$��-LWWHU�5[�0RGXOH�$GMXVWDEOH�&RPSRQHQWV�

3UH�$GMXVWPHQW�6HWXS�
%HIRUH�FDUU\LQJ�RXW�DQ\�DGMXVWPHQW�WR�WKH�+3������&�-LWWHU�5HFHLYHU�0RGXOH��SHUIRUP�WKH���
IROORZLQJ�SUH�DGMXVWPHQW�VHWXS��

CAUTION 7KLV�SURFHGXUH�XVHV�WKH�VSHFLDO�02'8/(�'(%8*�GLVSOD\�RQ�WKH�+3������&��:KHQ�XVLQJ�WKH�
02'8/(�'(%8*�GLVSOD\��21/<�PRGLI\�SDUDPHWHUV�VKRZQ��$OWHULQJ�RWKHU�SDUDPHWHUV�FDQ�
GDPDJH�LQVWUXPHQW�ILUPZDUH���H[LW�WKH�'HEXJ�'LVSOD\�DIWHU�VHWXS�WR�SUHYHQW�DFFLGHQWDO�
GDPDJH��

1 �5HPRYH�WKH�-LWWHU�5HFHLYHU�0RGXOH�IURP�WKH�LQVWUXPHQW�DQG�ILW�WKH�������������DVVHPEO\�
RQ�WKH�H[WHQGHU�FDUG��

2 �3UHVV�WKH� �NH\�WKHQ� �VRIWNH\��

3 6HOHFW�7UDQVPLWWHU�DQG�5HFHLYHU�&283/('�

4 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�RQ�WKH�+3������&�WR�REWDLQ�WKH�VSHFLDO�02'8/(�'(%8*�
GLVSOD\��3UHVV� �� �� �� �� �� � �DQG� ��3UHVV�

�XQWLO� �DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

5 3UHVV� �DQG�VHOHFW�02'8/(�3'+�02'8/(�RQ�WKH�02'8/(�'(%8*�
GLVSOD\��

6 6HW�WKH�9&2�&21752/�02'(�WR�),;('�RQ�WKH�3'+�02'8/(�'HEXJ�'LVSOD\��

7 6HW�WKH�02'8/(�WR�-,77(5�02'8/(�RQ�WKH�02'8/(�'(%8*�'LVSOD\��

8 6HW�WKH�7;�&$/,%5$7,21�WR�21�RQ�WKH�-LWWHU�02'8/(�'(%8*�'LVSOD\��

9 6HW�WKH�5;�&$/,%5$7,21�WR�2))�RQ�WKH�-LWWHU�02'8/(�'(%8*�'LVSOD\��

CAUTION 7KH�DERYH�VHTXHQFH�PXVW�EH�SHUIRUPHG�HDFK�WLPH�SRZHU�LV�F\FOHG�RQ�WKH�+3������&��DV�DOO�
02'8/(�'(%8*�SDUDPHWHUV�ZLOO�DGRSW�'()$8/7�YDOXHV�ZKHQ�SRZHU�LV�F\FOHG��

37717-60006R353

R3

R2

R4

R68

R1
F1

J2

OTHER  SETTINGS CONTROL 

OTHER  MORE   MORE   MORE  OTHER
 MORE  MODULE DEBUG

MODULE DEBUG
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$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQ�8+1�

3URFHGXUH

0HDVXUHPHQW�/RRS�2IIVHW�

1 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV��VKRZQ�EHORZ�

2 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

3 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV��VKRZQ�EHORZ�

TRANSMIT

TRANSMIT

RECEIVE



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQ�8+1�

4 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV��VKRZQ�EHORZ

5 &RQQHFW�WKH�+3������&�8QEDODQFHG���Ω�6,*1$/�287�SRUW�WR�WKH�+3������&�8QEDODQFHG�
��Ω�6,*1$/�,1�SRUW��

6 &RQQHFW�D�SUREH�IURP�WKH��2VFLOORVFRSH���NΩ�SRG�WR�73����

7 6HW�WKH�2VFLOORVFRSH�WR����XVHF�'LY�7LPHEDVH�DQG�����P9�'LY�VHQVLWLYLW\��

8 $GMXVW�5��XQWLO�WKH�ZDYHIRUP�GLVSOD\HG�RQ�WKH��2VFLOORVFRSH�LV�DW�PLQLPXP�DPSOLWXGH��

9 &RQQHFW�D�SUREH�IURP�WKH��2VFLOORVFRSH����NΩ�SRG�WR�73����

10 �6HW�WKH��2VFLOORVFRSH�WR���XVHF�'LY�7LPHEDVH�DQG�����P9�'LY�VHQVLWLYLW\��

11 �5H�DGMXVW�5��XQWLO�WKH�QDUURZ�SXOVH�GLVSOD\HG�RQ�WKH��2VFLOORVFRSH�LV�DW�PLQLPXP�
DPSOLWXGH���RQO\�D�VPDOO�DGMXVWPHQW�VKRXOG�EH�UHTXLUHG��

12 �6HW�WKH��2VFLOORVFRSH�WR���XVHF�'LY�7LPHEDVH�DQG�����P9�'LY�VHQVLWLYLW\�ZLWK���9�'&�RIIVHW��

13 �$GMXVW�5��XQWLO�WKH�QDUURZ�SXOVH�GLVSOD\HG�RQ�WKH��2VFLOORVFRSH�KDV���YROWV�'&�RIIVHW��

$XWRPDWLF�5[�&DOLEUDWLRQ�

1 �6HW�WKH�&$/,%5$7,21�,7(0�WR�-,77(5�5;��

2 3UHVV� �WR�VWDUW�FDOLEUDWLRQ��&DOLEUDWLRQ�LV�DXWRPDWLF�DQG�WDNHV�DERXW����PLQXWHV��
:KHQ�FRPSOHWH��WKH�GLVSOD\�ZLOO�LQGLFDWH�&$/,%5$7,21�352&(66�&203/(7(��

3 3UHVV�DQ\�NH\�WR�UHWXUQ�WR�QRUPDO�RSHUDWLRQ��

-LWWHU�+LWV�7KUHVKROG�

1 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

RECEIVE

RUN/STOP

TRANSMIT



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQ�8+1�

2 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ��

3 $GMXVW�5��XQWLO�WKH�-LWWHU�+LWV�/('�RQ�WKH�+3������&�)URQW�3DQHO�LV�MXVW�H[WLQJXLVKHG��

4 6HW�WKH�+,7�7+5(6+2/'�RQ�WKH�-LWWHU�5HFHLYH�GLVSOD\�WR������8,�DQG�HQVXUH�WKDW�WKH�-LWWHU�
+LWV�/('�RQ�WKH�+3������&�)URQW�3DQHO�LV�OLW��

'HPRGXODWHG�-LWWHU�2XWSXW�$PSOLWXGH�

1 &RQQHFW�WKH�+3������&�'HPRGXODWHG�-LWWHU�2XWSXW�WR�WKH���Ω�LQSXW�RQ�WKH��2VFLOORVFRSH��

2 $GMXVW�5���XQWLO�WKH�DPSOLWXGH�RI�WKH�GLVSOD\HG�ZDYHIRUP�LV�����P9�506�DV�PHDVXUHG�RQ�
WKH��2VFLOORVFRSH��

:DQGHU�5HIHUHQFH�5HFRYHUHG�&ORFN�

CAUTION 7KH�IROORZLQJ�DGMXVWPHQW�UHTXLUHV�GDWD�WR�EH�ZULWWHQ�GLUHFWO\�WR�WKH�-LWWHU�7[�KDUGZDUH��7DNH�
JUHDW�FDUH�WR�VHOHFW�WKH�FRUUHFW�DGGUHVV�EHIRUH�ZULWLQJ�GDWD��

1 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�RQ�WKH�+3������&�WR�REWDLQ�WKH�VSHFLDO�'(%8*�
)81&7,21�GLVSOD\��3UHVV� �� � �� �� � �� �DQG�� ��
3UHVV� �XQWLO�'(%8*�)81&7,21�DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

2 3UHVV� �DQG�VHOHFW� �RQ�WKH�'LVSOD\�RU�LI�ILUPZDUH�
UHYLVLRQ�LV������DQG�DERYH��VHOHFW� �WKHQ�02'8/(� �WKHQ�

��

3 6HW�WKH�$''5(66�WR�6,1*/(�:5,7(�WKHQ�PRYH�WKH�FXUVRU�WR�WKH�DGGUHVV�ILHOG�DQG�VHOHFW�
WKH�DGGUHVV�DV�IROORZV��

CAUTION 7DNH�JUHDW�FDUH�WR�VHOHFW�WKH�FRUUHFW�DGGUHVV�EHIRUH�ZULWLQJ�GDWD��

4 0RYH�WKH�FXUVRU�WR�WKH�'$7$�ILHOG�DQG�VHW�WKH�GDWD�WR������������������

5 0RYH�WKH�FXUVRU�WR�WKH�72**/(�72�:5,7(�72�+�:�ILHOG�DQG�VHW�WR�:5,7(�+�:��7KH�MLWWHU�
WUDQVPLWWHU�PRGXODWLRQ�ZLOO�QRZ�EH�VZLWFKHG�RII��

RECEIVE

OTHER  MORE   MORE   MORE  OTHER
 MORE  

 DEBUG   FUNCTION  WRITE TO H/W
MODULE DEBUG  GENERAL 

 WRITE TO H/W

-LWWHU�7UDQVPLWWHU�0RGXOH�3RVLWLRQ�LQ�WKH�0DLQIUDPH� �$GGUHVV�&RGH�

6ORW����,I�6'+�2SWLRQ�127�ILWWHG� '����������

���������������6ORW����,I�6'+�2SWLRQ�ILWWHG� '����������



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQ�8+1�

6 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ

7 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ

8 &RQQHFW�WKH�+3������&�8QEDODQFHG���Ω�6,*1$/�287�SRUW�WR�WKH�8QEDODQFHG���Ω�
6,*1$/�,1�SRUW�DQG�WKH�8QEDODQFHG���Ω�7,0,1*�5()�,1387�VLPXOWDQHRXVO\�XVLQJ�D�7�
SLHFH��

9 &RQQHFW�D�SUREH�IURP�WKH��2VFLOORVFRSH���NΩ�SRG�WR�73����

10 �$GMXVW�/���XQWLO�WKH�ZDYHIRUP�GLVSOD\HG�RQ�WKH��2VFLOORVFRSH�KDV�PLQLPXP�MLWWHU��

11 6ZLWFK�WKH�+3������&�RII�WKHQ�RQ�DJDLQ�WR�UHWXUQ�WKH�'HEXJ�3DJH�SDUDPHWHU�WR�GHIDXOW�
VHWWLQJV��

TRANSMIT

RECEIVE



����

$GMXVWPHQWV 670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$�/�DQG�$�0�

670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$�/�DQG�$�0�

$GMXVWPHQW�5HIHUHQFH�

NOTE 7KH�IROORZLQJ�DGMXVWPHQWV�UHTXLUH�WKH�LQVWUXPHQW�WR�EH�ILWWHG�ZLWK�NQRZQ�JRRG�3'+�5[�DQG�
7[��-LWWHU�*HQHUDWLRQ�&DUG��6'+�0RGXOH�DQG�/LQH�-LWWHU�5HFHLYHU��

'HVFULSWLRQ�
5HFRYHU�&ORFN���5����LV�DGMXVWHG�WR�SURGXFH�D�)ODW�7UDFH�DW�'HPR�-LWWHU�2�3�ZKHQ�FRQQHFWHG�
WR�DQ��2VFLOORVFRSH�

:DQGHU�5HIHUHQFH�5HFRYHUHG�&ORFN�/��LV�DGMXVWHG�IRU�PLQLPXP�MLWWHU�VHHQ�RQ�73��VLJQDO�
XVLQJ�DQ��2VFLOORVFRSH��

(TXLSPHQW�5HTXLUHG�

)LJXUH��������$���-LWWHU�5HFHLYHU�$VVHPEO\�

5HFRYHU�&ORFN $��5���

:DQGHU�5HIHUHQFH�5HFRYHUHG�&ORFN $��/�

�2VFLOORVFRSH +3������$

��NΩ��2VFLOORVFRSH�3RG +3������$

��Ω��2VFLOORVFRSH�3RG +3������$

�����Ω�PDWFKLQJ�3DG +3������%

0RGXOH�ERDUG�([WHQGHU�&DUG���� +3������������

L9

R159



����

$GMXVWPHQWV 670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$�/�DQG�$�0�

3UH�$GMXVWPHQW�6HWXS�
%HIRUH�FDUU\LQJ�RXW�DQ\�DGMXVWPHQW�WR�WKH�+3������&�-LWWHU�5HFHLYHU�0RGXOH��SHUIRUP�WKH���
IROORZLQJ�SUH�DGMXVWPHQW�VHWXS��

CAUTION 7KLV�SURFHGXUH�XVHV�WKH�VSHFLDO�02'8/(�'(%8*�GLVSOD\�RQ�WKH�+3������&��:KHQ�XVLQJ�WKH�
02'8/(�'(%8*�GLVSOD\��21/<�PRGLI\�SDUDPHWHUV�VKRZQ��$OWHULQJ�RWKHU�SDUDPHWHUV�FDQ�
GDPDJH�LQVWUXPHQW�ILUPZDUH���H[LW�WKH�'HEXJ�'LVSOD\�DIWHU�VHWXS�WR�SUHYHQW�DFFLGHQWDO�
GDPDJH��

1 �3UHVV�WKH� �NH\�WKHQ�WKH� �VRIWNH\��

2 6HW�WKH�7UDQVPLWWHU�DQG�5HFHLYHU�WR�&283/('��

3 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�RQ�WKH�+3������&�WR�REWDLQ�WKH�VSHFLDO�02'8/(�'(%8*�
GLVSOD\��3UHVV� �� �� �� �� �� � �� ��3UHVV� �
XQWLO� �DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

4 3UHVV� �WKHQ�VHOHFW�02'8/(�3'+�02'8/(���

5 6HW�WKH�9&2�&21752/�02'(�WR�),;('�RQ�WKH�3'+�02'8/(�'(%8*�'LVSOD\��

6 6HW�WKH�02'8/(�WR�-,77(5�02'8/(�RQ�WKH�02'8/(�'(%8*�'LVSOD\��

7 6HW�WKH�7;�&$/,%5$7,21�WR�2))�RQ�WKH�-LWWHU�02'8/(�'(%8*�'LVSOD\��

8 6HW�WKH�5;�&$/,%5$7,21�WR�2))�RQ�WKH�-LWWHU�02'8/(�'(%8*�'LVSOD\��

CAUTION 7KH�DERYH�VHTXHQFH�PXVW�EH�SHUIRUPHG�HDFK�WLPH�SRZHU�LV�F\FOHG�RQ�WKH�+3������&��DV�DOO�
�SDUDPHWHUV�ZLOO�DGRSW�'()$8/7�YDOXHV�ZKHQ�SRZHU�LV�F\FOHG��

3URFHGXUH

5HFRYHUHG�&ORFN�

1 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

�

OTHER  SETTINGS CONTROL 

OTHER  MORE   MORE   MORE  OTHER  MORE  
MODULE DEBUG

MODULE DEBUG

MODULE DEBUG

TRANSMIT



����

$GMXVWPHQWV 670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$�/�DQG�$�0�

2 6HW�WKH�DQG�5HFHLYHU�WR�6'+�-LWWHU�DV��VKRZQ�EHORZ��

3 &RQQHFW�WKH�6'+�7[�2�3�WR�WKH�670�,H�,�3��

4 &RQQHFW�WKH�'HPR�-LWWHU�2�3�WR�WKH���Ω�2VFLOORVFRSH�,�3��

5 �$GMXVW�5����XQWLO�WKH�'HPR�-LWWHU�2�3�LV�D�IODW�WUDFH��

:DQGHU�5HIHUHQFH�5HFRYHUHG�&ORFN

CAUTION 7KH�IROORZLQJ�DGMXVWPHQW�UHTXLUHV�GDWD�WR�EH�ZULWWHQ�GLUHFWO\�WR�WKH�-LWWHU�7[�KDUGZDUH��7DNH�
JUHDW�FDUH�WR�VHOHFW�WKH�FRUUHFW�DGGUHVV�EHIRUH�ZULWLQJ�GDWD��

1 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�RQ�WKH�+3������&�WR�REWDLQ�WKH�VSHFLDO�'(%8*�
)81&7,21�GLVSOD\��3UHVV� �� � �� �� �� �� �DQG�� ��
3UHVV� �XQWLO�'(%8*�)81&7,21�DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

2 3UHVV� �DQG�VHOHFW�:5,7(�72�+�:�RQ�WKH�'LVSOD\�RU�LI�ILUPZDUH�
UHYLVLRQ�LV������DQG�DERYH��VHOHFW�02'8/(�'(%8*�WKHQ�02'8/(�*(1(5$/�WKHQ�:5,7(�
72�+�:��

3 6HOHFW�$''5(66�>6,1*/(�:5,7(@�WKHQ�PRYH�WKH�FXUVRU�WR�WKH�DGGUHVV�ILHOG�DQG�VHOHFW�WKH�
DGGUHVV�DV�IROORZV��

CAUTION 7DNH�JUHDW�FDUH�WR�VHOHFW�WKH�FRUUHFW�DGGUHVV�EHIRUH�ZULWLQJ�GDWD��

4 0RYH�WKH�FXUVRU�WR�WKH�'$7$�ILHOG�DQG�VHW�WKH�GDWD�WR������������������

5 0RYH�WKH�FXUVRU�WR�WKH�72**/(�72�:5,7(�72�+�:�ILHOG�DQG�VHW�WR�:5,7(�+�:��7KH�MLWWHU�
WUDQVPLWWHU�PRGXODWLRQ�ZLOO�QRZ�EH�VZLWFKHG�RII��

OTHER  MORE   MORE   MORE  OTHER
 MORE  

 DEBUG   FUNCTION 

-LWWHU�7UDQVPLWWHU�0RGXOH�
3RVLWLRQ�LQ�WKH�0DLQIUDPH�

�$GGUHVV�
&RGH�

6ORW��� '���������



����

$GMXVWPHQWV 670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$�/�DQG�$�0�

6 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

7 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

8 &RQQHFW�WKH�+3������&�8QEDODQFHG���Ω�6,*1$/�287�SRUW�WR�WKH�8QEDODQFHG���Ω�
6,*1$/�,1�SRUW�DQG�WKH�8QEDODQFHG���Ω�7,0,1*�5()�,1387�VLPXOWDQHRXVO\�XVLQJ�D����������
7�SLHFH��

9 &RQQHFW�D�SUREH�IURP�WKH��2VFLOORVFRSH���NΩ�SRG�WR�$��73���

10 �$GMXVW�$��/��XQWLO�WKH�ZDYHIRUP�GLVSOD\HG�RQ�WKH��2VFLOORVFRSH�KDV�PLQLPXP�MLWWHU��

11 6ZLWFK�WKH�+3������&�RII�WKHQ�RQ�DJDLQ�WR�UHWXUQ�WKH�'HEXJ�3DJH�SDUDPHWHU�WR�GHIDXOW�
VHWWLQJV��

TRANSMIT

RECEIVE



����

$GMXVWPHQWV 670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$,0��$,1�DQG�$,3�

670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$,0��$,1�DQG�$,3�

$GMXVWPHQW�5HIHUHQFH�

NOTE 7KH�IROORZLQJ�DGMXVWPHQWV�UHTXLUH�WKH�LQVWUXPHQW�WR�EH�ILWWHG�ZLWK�NQRZQ�JRRG�3'+�5[�DQG�
7[��-LWWHU�*HQHUDWLRQ�&DUG��6'+�0RGXOH�DQG�/LQH�-LWWHU�5HFHLYHU��

'HVFULSWLRQ�
)DOVH�/RFN�6HW���5���LV�DGMXVWHG�WR�JLYH������9�'&�±�����DW�73���

-LWWHU�+LWV�/HYHO���5���LV�DGMXVWHG�XQWLO�WKH�MLWWHU�KLWV�/('�LV�MXVW�RII�

'HPR�-LWWHU�2XWSXW���5��LV�DGMXVWHG�XQWLO�WKH����N+]�VLJQDO�LV�DW�DQ�DPSOLWXGH�RI�����P9�±��P9�

(TXLSPHQW�5HTXLUHG�

)LJXUH��������$���670�-LWWHU�5HFHLYHU�$VVHPEO\�

)DOVH�/RFN�6HW 5��

-LWWHU�+LWV�/HYHO 5��

'HPR�-LWWHU�2XWSXW 5�

�2VFLOORVFRSH +3������$

��NΩ��2VFLOORVFRSH�3RG +3������$

�����Ω 0DWFKLQJ�3DG +3������%

0RGXOH�ERDUG�([WHQGHU�&DUG���� +3������������

37717-60014

R65

R50

R40R31

R39

R3



����

$GMXVWPHQWV 670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$,0��$,1�DQG�$,3�

3UH�$GMXVWPHQW�6HWXS�
%HIRUH�FDUU\LQJ�RXW�DQ\�DGMXVWPHQW�WR�WKH�+3������&�-LWWHU�5HFHLYHU�0RGXOH��SHUIRUP�WKH���
IROORZLQJ�SUH�DGMXVWPHQW�VHWXS��

CAUTION 7KLV�SURFHGXUH�XVHV�WKH�VSHFLDO�02'8/(�'(%8*�GLVSOD\�RQ�WKH�+3������&��:KHQ�XVLQJ�WKH�
02'8/(�'(%8*�GLVSOD\��21/<�PRGLI\�SDUDPHWHUV�VKRZQ��$OWHULQJ�RWKHU�SDUDPHWHUV�FDQ�
GDPDJH�LQVWUXPHQW�ILUPZDUH���H[LW�WKH�'HEXJ�'LVSOD\�DIWHU�VHWXS�WR�SUHYHQW�DFFLGHQWDO�
GDPDJH��

1 �3UHVV�WKH� �NH\�WKHQ�WKH� �VRIWNH\��

2 6HW�WKH�7UDQVPLWWHU�DQG�5HFHLYHU�WR�&283/('��

3 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�RQ�WKH�+3������&�WR�REWDLQ�WKH�VSHFLDO�02'8/(�'(%8*�
GLVSOD\��3UHVV� �� �� �� �� �� � �DQG� ��3UHVV�

�XQWLO� �DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

4 3UHVV� �DQG�WKHQ�VHW�02'8/(�WR�3'+�02'8/(��

5 6HOHFW�9&2�&21752/�02'(�>),;('@�RQ�WKH�3'+�02'8/(�'(%8*�'LVSOD\��

6 6HOHFW�02'8/(�>-,77(5�02'8/(@�RQ�WKH�02'8/(�'(%8*�'LVSOD\��

7 6HOHFW�7;�&$/,%5$7,21�>2))@�RQ�WKH�-LWWHU�02'8/(�'(%8*�'LVSOD\��

8 6HOHFW�5;�&$/,%5$7,21�>2))@�RQ�WKH�-LWWHU�02'8/(�'(%8*�'LVSOD\��

CAUTION 7KH�DERYH�VHTXHQFH�PXVW�EH�SHUIRUPHG�HDFK�WLPH�SRZHU�LV�F\FOHG�RQ�WKH�+3������&��DV�DOO�
02'8/(�'(%8*�SDUDPHWHUV�ZLOO�DGRSW�'()$8/7�YDOXHV�ZKHQ�SRZHU�LV�F\FOHG��

3URFHGXUH

)DOVH�/RFN�6HW

1 �0RQLWRU�73���RQ�2VFLOORVFRSH�DQG�DGMXVW�5���WR�JLYH������9�±�����9�'&�

-LWWHU�+LWV�/HYHO

1 &RQQHFW�3'+���Ω�WR�,1�SRUWV�XVLQJ�D���Ω�FRD[LDO�FDEOH�

2 6HW� �DV�VKRZQ�EHORZ��

�

OTHER  SETTINGS CONTROL 

OTHER  MORE   MORE   MORE  OTHER
 MORE  MODULE DEBUG

MODULE DEBUG

TRANSMIT



����

$GMXVWPHQWV 670�/LQH�-LWWHU�5HFHLYHU��2SWLRQV�$,0��$,1�DQG�$,3�

3 6HW� �DV�VKRZQ�EHORZ���

4 $GMXVW�5���XQWLO�WKH�-LWWHU�+LWV�/('�RQ�WKH�+3������&�)URQW�3DQHO�LV�MXVW�H[WLQJXLVKHG�

5 6HW�WKH�+,7�7+5(6+2/'�RQ�WKH�-LWWHU�5HFHLYHU�GLVSOD\�WR������8,�DQG�HQVXUH�WKDW�WKH�-LWWHU�
+LWV�/('�RQ�WKH�+3������&�)URQW�3DQHO�LV�OLW��

'HPRGXODWLRQ�-LWWHU�2XWSXW�$PSOLWXGH

1 .HHS�WKH�VHWWLQJV�WKH�VDPH�DV�IRU�WKH�SUHYLRXV�VHW�XS��DQG�FRQQHFW�WKH�'HPRG�2XWSXW�WR�WKH�
2VFLOORVFRSH�YLD�D���Ω�2VFLOORVFRSH�SRG�

2 $GMXVW�5��XQWLO�WKH����N+]�VLJQDO�VHHQ�KDV�DQ�506�DPSOLWXGH�RI�����P9�±��P9�

RECEIVE



����

$GMXVWPHQWV 670��R�&ORFN�5HFRYHU\��2SWLRQV�$�1�DQG�$�3�

670��R�&ORFN�5HFRYHU\��2SWLRQV�$�1�DQG�$�3�

NOTE 'R�QRW�FRQQHFW�DQ\�FDEOHV�WR�WKH�2SWLFDO�,QSXW�RI�WKH�/LQH�-LWWHU�0RGXOH��

3URFHGXUH

1 3UHVV� �DQG�VHW�WKH�GLVSOD\�DV��VKRZQ�EHORZ����

2 3UHVV� �DQG�VHW�WR�6'+�-LWWHU�DV�VKRZQ�EHORZ����

3 3UHVV� �� �� �WKHQ�VHOHFW� �

4 (QWHU�WKH�SDVVZRUG������DQG�VHOHFW� �

5 3UHVV� �

6 ,QFUHPHQW�'HFUHPHQW�WKH�'$&�YDOXH�VKRZQ�XQWLO�D�YDOXH�RI��������0+]�LV�UHDG�RQ�WKH�)URQW�
3DQHO�

WARNING )DLOXUH�WR�GR�WKLV�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�LQVWUXPHQW�

7 &RQQHFW�WKH�+3������&�2SWLFDO�2XWSXW�RQ�WKH�670����2SWLFDO�0RGXOH�WR�WKH�2SWLFDO�,QSXW�
RQ�WKH�670����-LWWHU�5HFHLYHU�0RGXOH�

8 &RQQHFW�WKH�'HPRG�-LWWHU��� �2XWSXW�WR�WKH�6SHFWUXP�$QDO\]HU�YLD�WKH������ �0DWFKLQJ�
3DG�

TRANSMIT

RECEIVE

OTHER  MORE   MORE   CALIBRATION

 STM10  J1 REC CLK

RUN

Ω Ω



����

$GMXVWPHQWV 670��R�&ORFN�5HFRYHU\��2SWLRQV�$�1�DQG�$�3�

9 6HW�WKH�6SHFWUXP�$QDO\]HU�DV�IROORZV��

10 0RYH�WKH�FXUVRU�WR�'$&�YDOXH��XVH�RQO\�WKH�ODVW�WZR�GLJLWV��XQWLO�WKH�1RLVH�)ORRU�
�QHJOHFWLQJ�VSLNHV��GLVSOD\HG�RQ�WKH�6SHFWUXP�$QDO\]HU�LV�DW�D�PLQLPXP�

11 (QVXUH�WKH�-LWWHU�8QORFN�OHG�LV�QRW�OLW�

12 3UHVV�581�6723�NH\�WR�VWRS�JDWLQJ���WKLV�LV�QHFHVVDU\�WR�VWRUH�WKH�QHZ�'$&�YDOXH�

13 3UHVV�5(68/76�NH\��VHOHFW�>-,77(5@�DQG�>&808/$7,9(@�

14 6HOHFW�>0$18$/@�JDWLQJ�PRGH�WKHQ�SUHVV�581�6723�WR�VWDUW�D�PHDVXUHPHQW�RI�LQWULQVLF�
-LWWHU��(QVXUH�WKH�PHDVXUHG�LQWULQVLF�-LWWHU�LV�OHVV�WKDQ�RU�HTXDO�WR������8,�DIWHU����VHFRQGV�
5HSHDW�VWHSV���WR����LI�WKH�LQWULQVLF�UHDGLQJ�LV�WRR�KLJK�

6WDUW�3RLQW������.+] 6WRS�3RLQW�������0+]

5HIHUHQFH�/HYHO��G%P 6ZHHS�7LPH�����VHFRQGV

9LGHR�%DQGZLGWK��N+] 5HVROXWLRQ�%DQGZLGWK�����+]



����

$GMXVWPHQWV 670��R�&ORFN�5HFRYHU\��2SWLRQ�$,3�

670��R�&ORFN�5HFRYHU\��2SWLRQ�$,3�

NOTE 'R�QRW�FRQQHFW�DQ\�FDEOHV�WR�WKH�2SWLFDO�,QSXW�RI�WKH�/LQH�-LWWHU�0RGXOH��

3URFHGXUH

1 3UHVV� �DQG�VHW�WKH�GLVSOD\�DV�VKRZQ�EHORZ���

2 3UHVV� �DQG�VHW�WR�6'+�-LWWHU�DV�VKRZQ�EHORZ���

3 3UHVV� �� �� ��DQG�WKHQ� �

4 (QWHU�WKH�SDVVZRUG������DQG�VHOHFW� �

5 3UHVV� �

6 ,QFUHPHQW�'HFUHPHQW�WKH�'$&�YDOXH�VKRZQ�XQWLO�D�YDOXH�RI��������0+]�LV�UHDG�RQ�WKH�)URQW�
3DQHO�

CAUTION ,I�RSWLRQ�858�LV�ILWWHG��WKH�2SWLFDO�2XWSXW�PXVW�EH�DWWHQXDWHG�E\����G%�EHIRUH�FRQQHFWLQJ�WR�
WKH�2SWLFDO�,QSXW�RQ�WKH�-LWWHU�5HFHLYHU�0RGXOH��)DLOXUH�WR�GR�WKLV�FRXOG�UHVXOW�LQ�FDOLEUDWLRQ�
IDLOXUH��

CAUTION )DLOXUH�WR�GR�WKLV�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�LQVWUXPHQW�

7 &RQQHFW�WKH�+3������&�2SWLFDO�2XWSXW�RQ�WKH�670����2SWLFDO�0RGXOH�WR�WKH�2SWLFDO�,QSXW�
RQ�WKH�670����-LWWHU�5HFHLYHU�0RGXOH�

8 &RQQHFW�WKH�'HPRG�-LWWHU��� �2XWSXW�WR�WKH�6SHFWUXP�$QDO\]HU�YLD�WKH������ �0DWFKLQJ�
3DG�

TRANSMIT

RECEIVE

OTHER  MORE   MORE   CALIBRATION

 STM4o  J1 REC CLK

RUN

Ω Ω



����

$GMXVWPHQWV 670��R�&ORFN�5HFRYHU\��2SWLRQ�$,3�

9 6HW�WKH�6SHFWUXP�$QDO\]HU�DV�IROORZV��

10 0RYH�WKH�FXUVRU�WR�'$&�YDOXH��XVH�RQO\�WKH�ODVW�WZR�GLJLWV��XQWLO�WKH�1RLVH�)ORRU�
�QHJOHFWLQJ�VSLNHV��GLVSOD\HG�RQ�WKH�6SHFWUXP�$QDO\]HU�LV�DW�D�PLQLPXP�

11 (QVXUH�WKH�-LWWHU�8QORFN�OHG�LV�QRW�OLW�

12 3UHVV�581�6723�NH\�WR�VWRS�JDWLQJ���WKLV�LV�QHFHVVDU\�WR�VWRUH�WKH�QHZ�'$&�YDOXH�

13 3UHVV�5(68/76�NH\��VHOHFW�>-,77(5@�DQG�>&808/$7,9(@�

14 6HOHFW�>0$18$/@�JDWLQJ�PRGH�WKHQ�SUHVV�581�6723�WR�VWDUW�D�PHDVXUHPHQW�RI�LQWULQVLF�
-LWWHU��(QVXUH�WKH�PHDVXUHG�LQWULQVLF�-LWWHU�LV�OHVV�WKDQ�RU�HTXDO�WR������8,�DIWHU����VHFRQGV�
5HSHDW�VWHSV���WR����LI�WKH�LQWULQVLF�UHDGLQJ�LV�WRR�KLJK�

6WDUW�3RLQW������.+] 6WRS�3RLQW�������0+]

5HIHUHQFH�/HYHO��G%P 6ZHHS�7LPH�����VHFRQGV

9LGHR�%DQGZLGWK��N+] 5HVROXWLRQ�%DQGZLGWK�����+]



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQV�$�/��$�0��$�1��$�3��$�9�DQG�$�:�

-LWWHU�5HFHLYHU��2SWLRQV�$�/��$�0��$�1��$�3��$�9�DQG�$�:�

7KLV�FKDSWHU�GHVFULEHV�WKH�VHWXS�SURFHGXUH�IRU�SDUW�RI�WKH�IROORZLQJ�PRGXOHV�

1 $�/��������������

2 $�0��������������

3 $�1��������������

4 $�3��������������

5 $�9��������������

6 $�:��������������

,Q�RUGHU�WR�VHWXS�WKH�MLWWHU�UHFHLYHU�FDUG�WKH�WHVW�FKDVVLV�PXVW�EH�ILWWHG�ZLWK�NQRZQ�JRRG�3'+�
5[�DQG�7[�FDUGV��-LWWHU�*HQHUDWRU�FDUG��6'+�PRGXOH�DQG�670�H�&ORFN�5HFRYHU\�FDUG�

L�H���������������RU����������������������������RU�����������������������������������������
������������DQG������������������

3UH�$GMXVWPHQW�6HWXS�
7KH�IROORZLQJ�PXVW�EH�VHW�RQ�WKH�IURQW�SDQHO�EHIRUH�DQ\�DGMXVWPHQWV�FDQ�EH�DWWHPSWHG�RQ�WKLV�
FDUG�

1 3ODFH�WKH�������������FDUG�XQGHU�WHVW�RQ�H[WHQGHU�FDUG��

2 6HW�3'+�7UDQVPLWWHU�DQG�5HFHLYHU�VHWWLQJV�WR�FRXSOHG�E\�VHOHFWLQJ�

3 7KH�02'8/(�'(%8*�SDJH�PXVW�EH�XVHG�WR�FRQWURO�WKH�IROORZLQJ�VHWWLQJV��LW�FDQ�EH�IRXQG�
E\�XVLQJ�WKH�IROORZLQJ�NH\�VHTXHQFH�

,  ,  ���� ,   ���� ,   ���� ,  ��� ���

�

4 6HW�WKH�3'+�9&2�FRQWURO�WR�IL[HG�E\�VHOHFWLQJ�

02'8/(�� �

9&2�&21752/�02'(�� ��

5 6HW�WKH�-LWWHU�7[�DQG�5[�FDOLEUDWLRQ�RII�E\�VHOHFWLQJ�

02'8/(�� ��

7;�&$/,%5$7,21��

5;�&$/,%5$7,21��

WARNING $OO�WKH�GHEXJ�IXQFWLRQV�VHW�DERYH�ZLOO�EH�UHVHW�LI�WKH�LQVWUXPHQW�LV�SRZHU�F\FOHG��VR�
WKLV�SUHSDUDWLRQ�SURFHGXUH�ZLOO�KDYH�WR�EH�UHSHDWHG�HYHU\�WLPH�WKH�LQVWUXPHQW�KDV�WR�
EH�SRZHUHG�GRZQ���H�J��LI�D�FDUG�LV�PRYHG�RQ�RU�RII�WKH�H[WHQGHU�FDUG��

OTHER

 SETTINGS CONTROL 

COUPLED

OTHER MORE MORE MORE OTHER MORE MORE

MODULE DEBUG

PDH MODULE

FIXED

JITTER MODULE

OFF

OFF



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQV�$�/��$�0��$�1��$�3��$�9�DQG�$�:�

3URFHGXUH

0HDVXUHPHQW�/RRS�2IIVHW

1 &RQQHFW�WKH�3'+��� �287�DQG��� �,1�SRUWV�XVLQJ�D��� �FRD[LDO�FDEOH�

2 6HW�WKH�3'+���0E�V�GDWD�WR�$//�21(6�SDWWHUQ�E\�VHOHFWLQJ�

��

6(77,1*6��

6,*1$/��

3$77(51��

3 6HW�WKH�-LWWHU�7UDQVPLW�2II�E\�VHOHFWLQJ�

6(77,1*6�� ��

-,77(5�� ��

4 6HW�WKH�-LWWHU�5HFHLYHU�WR�����8,��)LOWHUV�2II�E\�VHOHFWLQJ�

6(77,1*6��

5(&(,9(5�5$1*(�� ��

),/7(5��

5 0RQLWRU�73���RQ�DQ�+3������$�2VFLOORVFRSH�XVLQJ���N �SRG�������$��

6 6HW�WKH�2VFLOORVFRSH�WR����XVHF�GLY�WLPHEDVH�DQG�����P9�GLY�VHQVLWLYLW\�

7 $�VDZWRRWK�ZDYHIRUP�VKRXOG�EH�REVHUYHG��DGMXVW�5����XQWLO�WKLV�ZDYHIRUP�LV�DW�D�PLQLPXP�

NOTE $GMXVWLQJ�SDVW�WKH�PLQLPXP�ZLOO�FDXVH�WKH�VORSH�RI�WKH�VDZWRRWK�WR�FKDQJH�

8 0RQLWRU�73����VHW�2VFLOORVFRSH�WR��XVHF�GLY��UH�DGMXVW�5����XQWLO�WKH�GLVSOD\HG�QDUURZ�
SXOVH�DPSOLWXGH�LV�DW�D�PLQLPXP��LGHDOO\���P9�EXW�OHVV�WKDQ�����P9�LQ�DQ\�SRODULW\��

NOTE 7KLV�VKRXOG�RQO\�UHTXLUH�D�VPDOO�DGMXVWPHQW�WR�5����

9 6HW�WKH�2VFLOORVFRSH�WR�����P9�GLY�VHQVLWLYLW\�DQG���9�RIIVHW�

10 $GMXVW�5����XQWLO�WKH�GLVSOD\HG�ZDYHIRUP�KDV���9�'�&��RIIVHW�

1DUURZEDQG�'HWHFWRU�/HDNDJH

1 $SSO\�D�MLWWHU�OHYHO�RI�����8,�DW�����0E�V�GDWD�UDWH�ZLWK���0+]�PRGXODWLRQ�DV�IROORZV��

��

6(77,1*6�� ��

Ω Ω Ω

TRANSMIT

PDH

2 Mb/s

ALL ONES

TRANSMIT

JITTER 

OFF

RECEIVE

JITTER 

1.6 UI

OFF

Ω

TRANSMIT

PDH



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQV�$�/��$�0��$�1��$�3��$�9�DQG�$�:�

6,*1$/�� ��

3$77(51�� ��

6(77,1*6��

-,77(5�� ��

02'8/$7,21�)5(48(1&<�� ��

5$1*(�� ��

$03/,78'(�� ��

2 6HW�XS�''6�IUHTXHQF\�DV�IROORZV�

�� � � � � �� �

���

3 0RQLWRU�73��RQ�WKH�6SHFWUXP�$QDO\]HU�XVLQJ�D�����SUREH��+3������$��6HW�DV�IROORZV�

&(175(�)5(4��

63$1��

9,'(2�%$1':,'7+�� ��

4 $GMXVW�5���DQG�5���XQWLO�WKH��0�DQG��0�VLJQDOV�DUH�DW�PLQLPXP�DPSOLWXGH�

-LWWHU�+LWV�7KUHVKROG

1 $SSO\�D�MLWWHU�OHYHO�RI�����8,�DW���0E�V�GDWD�UDWH�ZLWK����N+]�PRGXODWLRQ�E\�VHOHFWLQJ�

6(77,1*6��

-,77(5��

02'8/$7,21�)5(48(1&<�� ��

5$1*(��

$03/,78'(��

2 6HW�WKH�WKH�KLWV�WKUHVKROG�RQ�WKH�-LWWHU�5[�WR������8,�E\�VHOHFWLQJ�

6(77,1*6��

+,7�7+5(6+2/'��

3 0RQLWRU�WKH�-LWWHU�+LWV�/('�RQ�WKH�IURQW�SDQHO�DQG�DGMXVW�5���XQWLO�WKH�-LWWHU�+LWV�/('�MXVW�
JRHV�RXW�

4 6HW�WKH�UHFHLYH�MLWWHU�KLWV�WKUHVKROG�WR������8,�DQG�FKHFN�WKDW�WKH�-LWWHU�+LWV�/('�OLJKWV�

140 Mb/s

PRBS23

JITTER 

ON

4 MHz

1.0 UI

0.6 UI

MODULE DEBUG JITTER MODULE TYPE TRANSFER FREQ DEBUG ON FREQ 

3 MHz

4 MHz

8 MHz

300 Hz

TRANSMIT

JITTER 

ON

10000 Hz

1.0 UI

1.0 UI

RECEIVE

JITTER 

1.01 UI



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQV�$�/��$�0��$�1��$�3��$�9�DQG�$�:�

'HPRG�-LWWHU�2XWSXW

1 .HHS�WKH�VHWWLQJV�WKH�VDPH�DV�IRU�WKH�SUHYLRXV�VHWXS��&RQQHFW�-��WR�'LJLWDO�9ROWPHWHU�XVLQJ�
%1&�FDEOH�DQG�D�%1&�WR�%DQDQD�DGDSWRU�

2 $GMXVW�5��XQWLO�WKH����N+]�VLJQDO�VHHQ�KDV�DQ�506�DPSOLWXGH�RI�����P9�����P9����9�SN�SN��

0DLQ�/RFN�'HWHFW

1 0HDVXUH�WKH�YROWDJH�RQ�73���XVLQJ�D�'LJLWDO�9ROWPHWHU�

2 $GMXVW�5���IRU�����9GF�

-LWWHU�$PSOLWXGH�&KHFN

1 7XUQ�WKH�506�ILOWHU�RII�E\�VHOHFWLQJ�

$'',7,21$/�506�),/7(5��

2 GLVSOD\�WKH�MLWWHU�DPSOLWXGH�E\�VHOHFWLQJ�

5(68/76��

(5525�6285&(�� ��

3 3UHVV�WKH� �NH\�DQG�FKHFN�WKDW�WKH�SRVLWLYH�DQG�QHJDWLYH�SHDNV�DUH�����8,� ����8,�

4 &KHFN�WKDW�WKH�506�YDOXH�LV�������8,� �����8,�

5 3UHVV�WKH� �NH\�WR�VWRS�WKH�PHDVXUHPHQW��DQG�FKHFN�DJDLQVW�WKH�VDPH�OLPLWV�IRU�
WKH�������DQG�����0E�V�UDWHV�E\�VHOHFWLQJ�

6(77,1*6��

6,*1$/�� �� �RU� ��

���0�-LWWHU�,QWULQVLFV�&KHFN

1 7XUQ�WKH�-LWWHU�7UDQVPLWWHU�RII�E\�VHOHFWLQJ�

�� ��

2 'LVSOD\�WKH�-LWWHU�$PSOLWXGH�E\�VHOHFWLQJ�

5(68/76��

(5525�6285&(��

*DWH�IRU����VHFRQGV�DQG�FKHFN�WKDW�WKH�SN�SN�DPSOLWXGH�LV�OHVV�WKDQ������8,�

RECEIVE

OFF

RESULTS

JITTER 

AMPLITUDE

RUN/STOP ±
±

RUN/STOP

TRANSMIT

PDH

8 Mb/s 34 Mb/s 140 Mb/s

TRANSMIT JITTER OFF

RESULTS

JITTER 

AMPLITUDE



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQV�$�/��$�0��$�1��$�3��$�9�DQG�$�:�

-LWWHU�+LWV�9HULILFDWLRQ

1 $SSO\�D�MLWWHU�OHYHO�RI�����8,�DW���0E�V�GDWD�UDWH�ZLWK����N+]�PRGXODWLRQ�E\�VHOHFWLQJ�

6(77,1*6��

-,77(5��

02'8/$7,21�)5(48(1&<��

5$1*(��

$03/,78'(�� ��

2 $GMXVW�WKH�UHFHLYH�MLWWHU�KLWV�OHYHO�WR������8,�E\�VHOHFWLQJ�

6(77,1*6��

+,7�7+5(6+2/'�� ��,

3 'LVSOD\�WKH�MLWWHU�KLWV�FRXQW�E\�VHOHFWLQJ�

5(68/76��

(5525�6285&(�� ��

4 6HW�WKH�UHVXOWV�JDWLQJ�WLPH�WR�RQH�VHFRQG�E\�VHOHFWLQJ�

7(67�7,0,1*�� ��

(QWHU�WKH�ILHOG�ZKLFK�VD\V���+285��DQG�DGMXVW�WR�86(5�352*5$0�

6HW�WR���6(&6�

5 3UHVV�WKH� �NH\�DQG�FKHFN�WKDW�WKH�GLVSOD\HG�+LW�&RXQW�LV������� ������

6 5HSHDW�VWHSV���WR���IRU�������DQG�����0E�V�GDWD�UDWHV�

670���-LWWHU�0HDVXUHPHQW�&KHFN

1 5HVHW�WKH�8QLW�8QGHU�7HVW�7UDQVPLWWHU�DQG�5HFHLYHU�E\�VHOHFWLQJ�

�� ��

2 6HW�WKH�6'+�7UDQVPLWWHU�DV�IROORZV�

��

6(77,1*6��

TRANSMIT

JITTER 

ON

10000 Hz

1.0 UI

1.00 UI

RECEIVE

JITTER 

0.75 UI

RESULTS

JITTER 

HITS 

RESULTS

SINGLE 

RUN/STOP ±

OTHER STORED SETTINGS ACTION RECALL

TRANSMIT

SDH

JITTER 



����

$GMXVWPHQWV -LWWHU�5HFHLYHU��2SWLRQV�$�/��$�0��$�1��$�3��$�9�DQG�$�:�

-,77(5��

02'8/$7,21�)5(48(1&<��

5$1*(��

$03/,78'(��

3 6HW�WKH�5HFHLYHU�WR�6'+�-LWWHU�DV�IROORZV�

��

4 &RQQHFW�WKH�6'+�7UDQVPLWWHU�RXWSXW�WR�WKH�670�H�LQSXW��-���RQ�WKH�������������ERDUG�

5 2Q�WKH�5(68/76�SDJH��VHOHFW�-,77(5�DQG�6+257�7(50����6(&��6WDUW�WKH�LQVWUXPHQW�
JDWLQJ��WKH�GLVSOD\HG�MLWWHU�VKRXOG�EH�����8,� �����8,�IRU�ERWK�SRVLWLYH�DQG�QHJDWLYH�SHDNV�

670���-LWWHU�,QWULQVLFV�&KHFN

1 5HVHW�WKH�8QLW�8QGHU�7HVW�7UDQVPLWWHU�DQG�5HFHLYHU�E\�VHOHFWLQJ�

�� ��� ��

2 6HW�WKH�6'+�7UDQVPLWWHU�DV�IROORZV�

��

6(77,1*6��

-,77(5��

3 6HW�WKH�5HFHLYHU�WR�6'+�-LWWHU�DV�IROORZV�

4 &RQQHFW�WKH�6'+�7UDQVPLWWHU�RXWSXW�WR�WKH�670�H�LQSXW��-���RQ�WKH�+3�������������ERDUG�

5 2Q�WKH�5(68/76�SDJH��VHOHFW�-,77(5�DQG�&XPXODWLYH��DQG�JDWH�IRU����6HFRQGV��7KH�
GLVSOD\HG�MLWWHU�VKRXOG�EH�������8,�

ON

10000 Hz

1.0 UI

1.00 UI

RECEIVE

SDH JITTER

±

OTHER STORED SETTINGS ACTION RECALL

TRANSMIT

SDH

JITTER 

OFF

RECEIVE

SDH JITTER
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$GMXVWPHQWV 6WUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQV�8.-��86$�

6WUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQV�8.-��86$��

$���63'+�7UDQVPLWWHU�$VVHPEO\�

�$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
$�IUHTXHQF\�FRXQWHU�LV�XVHG�WR�PHDVXUH�WKH�UHFRYHUHG�FORFN�IUHTXHQF\�DW�DOO�UDWHV������������������
7KH�UHFRYHUHG�FORFN�IUHTXHQF\�UDWHV�DUH�WKHQ�DGMXVWHG�WR�EH�ZLWKLQ�VSHFLILFDWLRQ�

�(TXLSPHQW�5HTXLUHG�

&0,�7[�3XOVH�$PSOLWXGH $��5��

&0,�7[�0DUN�6SDFH�5DWLR $��5���DQG�$���5��

7HUQDU\�3XOVH�$PSOLWXGH��SRVLWLYH� $��5��

7HUQDU\�3XOVH�$PSOLWXGH��QHJDWLYH� $��5��

�2VFLOORVFRSH +3������$

�����Ω�0DWFKLQJ�3DG +3������%

([WHQGHU�&DUG�$VVHPEO\ +3������������

)UHTXHQF\�&RXQWHU +3�����$�2SWLRQ����

���2KP�7HUPLQDWLRQ +3�����������

7�&RQQHFWRU +3����������



����

$GMXVWPHQWV 6WUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQV�8.-��86$�

)LJXUH��������63'+�7[�0RGXOH��WRSVLGH��$GMXVWDEOH�&RPSRQHQWV�

)LJXUH��������3'+�7[�0RGXOH��XQGHUVLGH��$GMXVWDEOH�&RPSRQHQWV�

R38

R46

R54

2M
8M

34M

A16
board

A17
board

R39

R47

R55

R64

R31

C36

A17
board

A16
board



����

$GMXVWPHQWV 6WUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQV�8.-��86$�

3URFHGXUH�

&0,�3XOVH�$PSOLWXGH�

1 5HFDOO�WKH�+3������&�'HIDXOW�VHWWLQJV�DV�VKRZQ�RQ�SDJH������

2 3UHVV� �DQG�VHWXS�WKH�GLVSOD\�DV�VKRZQ�EHORZ�

3 &RQQHFW�WKH�+3������&�8QEDODQFHG���Ω�6,*1$/�287�SRUW�WR�WKH��2VFLOORVFRSH�,1387���
YLD�WKH������Ω�0DWFKLQJ�3DG���VHW�WKH��2VFLOORVFRSH�WHUPLQDWLRQ�WR���Ω��

4 6HW�WKH��2VFLOORVFRSH�&KDQQHO���3UREH�$WWHQXDWLRQ�IDFWRU�WR�;�������HTXLYDOHQW�WR�����G%��WR�
FRPSHQVDWH�IRU�WKH�0DWFKLQJ�3DG�DWWHQXDWLRQ��

5 3UHVV�$8726&$/(�RQ�WKH��2VFLOORVFRSH�DQG�DGMXVW�WKH�WLPHEDVH�DQG�'HOD\�WR�GLVSOD\�D�&0,�
SXOVH�DV�VKRZQ��

6 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�DPSOLWXGH�RI�WKLV�SXOVH�DW�LWªV�SHDN��

7 $GMXVW�$��5���WR�REWDLQ�D�PD[LPXP�SXOVH�DPSOLWXGH�RI���9ROW�SN�SN��

&0,�3XOVH�0DUN�6SDFH�5DWLR�

8 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SXOVH�0DUN�WR�6SDFH�5DWLR��

9 $GMXVW�$��5���WR�REWDLQ�D�0DUN�WR�6SDFH�5DWLR�RI������

10 6HW�WKH�7UDQVPLWWHU�WR�3$77(51��WR�$//�21(6�RQ�WKH�+3������&��

11 6HW�WKH��2VFLOORVFRSH�7LPHEDVH�WR���Q6�'LYLVLRQ��

12 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SXOVH�0DUN�WR�6SDFH�5DWLR��

13 $GMXVW�$��5���WR�REWDLQ�D�0DUN�WR�6SDFH�5DWLR�RI������

14 5HWXUQ�WKH�+3������&�WR�3$77(51�>$//�=(526@�DQG�WKH��2VFLOORVFRSH�WLPHEDVH�WR���QV�
'LYLVLRQ��

15 5H�DGMXVW�$��5���WR�EULQJ�WKH�0DUN�WR�6SDFH�5DWLR�EDFN�WR������

16 5HSHDW�VWHSV����WR����XQWLO�QR�IXUWKHU�DGMXVWPHQW�RI�$��5���DQG�$��5���LV�UHTXLUHG��

7HUQDU\�3XOVH�$PSOLWXGH�

17 6HW�WKH�%,7�5$7(�WR���0E�V�DQG�3$77(51�WR�$//�21(6�RQ�WKH�+3������&��

18 3UHVV�$8726&$/(�RQ�WKH��2VFLOORVFRSH�DQG�DGMXVW�WKH�7LPHEDVH�DQG�'HOD\�WR�SRVLWLRQ�WKH�
SRVLWLYH�WHUQDU\�SXOVH�LQ�WKH�FHQWUH�RI�WKH�VFUHHQ��

19 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�DPSOLWXGH�RI�WKLV�SXOVH�DW�LWªV�SHDN��

TRANSMIT



����

$GMXVWPHQWV 6WUXFWXUHG�3'+�7UDQVPLWWHU��2SWLRQV�8.-��86$�

20 $GMXVW�$��5���WR�REWDLQ�D�PD[LPXP�SRVLWLYH�SXOVH�DPSOLWXGH�RI������9ROWV��

21 $GMXVW�WKH��2VFLOORVFRSH�7LPHEDVH�DQG�'HOD\�WR�SRVLWLRQ�WKH�QHJDWLYH�WHUQDU\�SXOVH�LQ�WKH�
FHQWUH�RI�WKH�VFUHHQ��

22 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�DPSOLWXGH�RI�WKLV�SXOVH�DW�LWªV�SHDN��

23 $GMXVW�$��5���WR�REWDLQ�D�PD[LPXP�QHJDWLYH�SXOVH�DPSOLWXGH�RI������9ROWV��



����

$GMXVWPHQWV 6WUXFWXUHG�3'+�5HFHLYHU��2SWLRQV�8.-��86$�

6WUXFWXUHG�3'+�5HFHLYHU��2SWLRQV�8.-��86$��

$���63'+�5HFHLYHU�$VVHPEO\�

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
7KHVH�DGMXVWPHQWV�DUH�SHUIRUPHG�XVLQJ�D�VSHFLDO�+3������&�&DOLEUDWLRQ�,WHP��7KLV�LWHP�PHDV�
XUHV�DQG�GLVSOD\V�WKH�IUHH�UXQ�5HFRYHUHG�&ORFN�IUHTXHQF\�DW�HDFK�ELW�UDWH��DOORZLQJ�DGMXVW�
PHQW�WR�EH�PDGH�ZLWKLQ�VSHFLILHG�OLPLWV��

NOTE 7KLV�&DOLEUDWLRQ�,WHP�LV�RQO\�YDOLG�LI�WKH����0+]�5HIHUHQFH�&ORFN�)UHTXHQF\�DQG�9&;2�
&DOLEUDWLRQ�SURFHGXUH�KDV�EHHQ�SHUIRUPHG��

(TXLSPHQW�5HTXLUHG�

�����N+]�5HFRYHUHG�&ORFN�IUHTXHQF\ $��5��

�����N+]�5HFRYHUHG�&ORFN�IUHTXHQF\ $��5��

������N+]�5HFRYHUHG�&ORFN�IUHTXHQF\ $��5��

��������N+]�5HFRYHUHG�&ORFN�IUHTXHQF\ &���

([WHQGHU�&DUG�$VVHPEO\ +3������������
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$GMXVWPHQWV 6WUXFWXUHG�3'+�5HFHLYHU��2SWLRQV�8.-��86$�

)LJXUH��������63'+�5[�0RGXOH��WRSVLGH��$GMXVWDEOH�&RPSRQHQWV�

)LJXUH��������63'+�5[�0RGXOH��XQGHUVLGH��$GMXVWDEOH�&RPSRQHQWV�
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board
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$GMXVWPHQWV 6WUXFWXUHG�3'+�5HFHLYHU��2SWLRQV�8.-��86$�

3URFHGXUH�

���0E�V�5HFRYHUHG�&ORFN�IUHTXHQF\�

1 6HOHFW�WKH�&DOLEUDWLRQ�6XEWHVW�1R��IXQFWLRQ�RQ�WKH� �GLVSOD\��

2 6HOHFW�&$/,%5$7(�3$66:25'�DQG�XVLQJ�WKH� �DQG� �
VRIWNH\V��VHW�WKH�SDVVZRUG�WR�������

3 6HW�WKH�&$/,%5$7,21�,7(0�WR�&/2&.�(;75$&7�DQG�6(/(&7('�5$7(�WR�
���0E�V��

4 3UHVV�WKH� �NH\��

5 $GMXVW�$��5������0��WR�REWDLQ�D�GLVSOD\HG�7$5*(7�)5(48(1&<�EHWZHHQ����������+]�
DQG����������+]�

6 2QFH�VHW��SUHVV�WKH� �NH\��

����0E�V�5HFRYHUHG�&ORFN�IUHTXHQF\�

7 6HW�WKH�&$/,%5$7,21�,7(0�WR�&/2&.�(;75$&7�DQG�6(/(&7('�5$7(�WR�
����0E�V��

8 3UHVV�WKH� �NH\��

9 �$GMXVW�$��&�������0��WR�REWDLQ�D�GLVSOD\HG�7$5*(7�)5(48(1&<�EHWZHHQ�����������+]�
DQG�����������+]��

10 2QFH�VHW��SUHVV�WKH� �NH\��

NOTE 7KH�UHPDLQLQJ�&ORFN�5HFRYHU\�DGMXVWPHQWV�FDQ�RQO\�EH�SHUIRUPHG�ZLWK�WKH�3'+�0RGXOH�ILWWHG�
RQ�D�VSHFLDO�H[WHQGHU�FDUG��

NOTE :KHQ�UHPRYLQJ�WKH�0RGXOH�WR�XVH�WKH�([WHQGHU�&DUG��\RX�0867�IROORZ�WKH�SURFHGXUH�LQ�*���
'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV��

��0E�V�5HFRYHUHG�&ORFN�IUHTXHQF\�

11 6HW�WKH�&$/,%5$7,21�,7(0�WR�&/2&.�(;75$&7�DQG�6(/(&7('�5$7(�WR���0E�V��

12 3UHVV�WKH� �NH\��

13 $GMXVW�$��5�����0��WR�REWDLQ�D�GLVSOD\HG�7$5*(7�)5(48(1&<�EHWZHHQ�
��������+]�DQG���������+]�

14 2QFH�VHW��SUHVV�WKH� �NH\��

��0E�V�5HFRYHUHG�&ORFN�IUHTXHQF\�

15 6HW�WKH�&$/,%5$7,21�,7(0�WR�&/2&.�(;75$&7�DQG�6(/(&7('�5$7(�WR���0E�V��

16 3UHVV�WKH� �NH\��

17 $GMXVW�$��5�����0��WR�REWDLQ�D�GLVSOD\HG�7$5*(7�)5(48(1&<�EHWZHHQ�
��������+]�DQG���������+]��

18 2QFH�VHW��SUHVV�WKH� �NH\��

OTHER

 DECREASE DIGIT INCREASE DIGIT 

RUN/STOP

RUN/STOP

RUN/STOP

RUN/STOP

RUN/STOP

RUN/STOP

RUN/STOP

RUN/STOP
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$GMXVWPHQWV 0XOWLSOH�2XWSXWV��2SWLRQ�8+&�

0XOWLSOH�2XWSXWV��2SWLRQ�8+&��

$���0XOWLSOH�2XWSXWV�$VVHPEO\�DQG�$��ZLWK�DQ�8QVWUXFWXUHG�3'+�0RGXOH�ILWWHG�RU�$���ZLWK�D�
6WUXFWXUHG�3'+�0RGXOH�ILWWHG�

$GMXVWPHQW�5HIHUHQFH�

'HVFULSWLRQ�
$Q��2VFLOORVFRSH�LV�FRQQHFWHG�WR�2XWSXW���RQ�WKH�0XOWLSOH�2XWSXW�0RGXOH�YLD������Ω�0DWFK�
LQJ�3DG�DQG�WKH�ZDYHIRUP�LV�DGMXVWHG�IRU�����'XW\�&\FOH�XVLQJ�$�5�����8QVWUXFWXUHG�3'+��
RU�$��5����6WUXFWXUHG�3'+���

(DFK�RI�WKH���DGGLWLRQDO�RXWSXWV�RQ�WKH�0XOWLSOH�2XWSXW�0RGXOH�LV�DGMXVWHG�IRU�FRUUHFW�����
0E�V�&0,�DPSOLWXGH�XVLQJ�5���5���DQG�5����

(TXLSPHQW�5HTXLUHG�

9&2�'XW\�&\FOH��8QVWUXFWXUHG�3'+�0RGXOH�ILWWHG� $�5���

9&2�'XW\�&\FOH��6WUXFWXUHG�3'+�0RGXOH�ILWWHG� $��5��

&0,�7[�3XOVH�$PSOLWXGH��2XWSXW��� $��5�

&0,�7[�3XOVH�$PSOLWXGH��2XWSXW��� $��5��

&0,�7[�3XOVH�$PSOLWXGH��2XWSXW��� $��5��

7HUQDU\�$PSOLWXGH��2XWSXW��� $��5���5�

7HUQDU\�$PSOLWXGH��2XWSXW��� $��5���5�

7HUQDU\�$PSOLWXGH��2XWSXW��� $��5���5�

2VFLOORVFRSH +3������$

�����Ω�0DWFKLQJ�3DG +3������%

([WHQGHU�&DUG�$VVHPEO\ +3������������
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$GMXVWPHQWV 0XOWLSOH�2XWSXWV��2SWLRQ�8+&�

)LJXUH��������8QVWUXFWXUHG�3'+�$VVHPEO\�$GMXVWDEOH�&RPSRQHQWV�

)LJXUH�������0XOWLSOH�2XWSXWV�$VVHPEO\�$GMXVWDEOH�&RPSRQHQWV�

3URFHGXUH�

9&2�'XW\�&\FOH�

1 )LW�WKH�3'+�7UDQVPLWWHU�ERDUG��$��RU�$����RQ�WKH�H[WHQGHU�FDUG��

NOTE ,I�3'+�8QVWUXFWXUHG�7UDQVPLWWHU�LV�ILWWHG��LW�ZLOO�EH�QHFHVVDU\�WR�VHSDUDWH�WKH�$��DQG�$��ERDUG�
$VVHPEOLHV�WR�JDLQ�DFFHVV�WR�$�5�����

2 &RQQHFW�WKH��2VFLOORVFRSH�WR�$���-��YLD�WKH������Ω�0DWFKLQJ�3DG���VHW�WKH��2VFLOORVFRSH�
WHUPLQDWLRQ�WR���Ω�DQG�3UREH�$WWHQXDWLRQ�IDFWRU�WR�;�������HTXLYDOHQW�WR�����G%��WR�
FRPSHQVDWH�IRU�WKH�0DWFKLQJ�3DG�DWWHQXDWLRQ��

3 5HFDOO�WKH�+3������&�'HIDXOW�VHWWLQJV�DV�VKRZQ�RQ�SDJH������

37714-60007

R189

37714-60014

1
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3
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$GMXVWPHQWV 0XOWLSOH�2XWSXWV��2SWLRQ�8+&�

4 3UHVV� �DQG�VHW�XS�WKH�GLVSOD\�DV�VKRZQ�

5 3UHVV�$8726&$/(�RQ�WKH��2VFLOORVFRSH�DQG�DGMXVW�WKH�WLPHEDVH�DQG�'HOD\�WR�GLVSOD\�D�&0,�
SXOVH��

6 $GMXVW�$�5�����8QVWUXFWXUHG�3'+�0RGXOH�ILWWHG��RU�$���5����6WUXFWXUHG�3'+�0RGXOH�
ILWWHG��WR�REWDLQ�D�FOHDQ�ZDYHIRUP�ZLWK�����'XW\�&\FOH��

&0,�3XOVH�$PSOLWXGH��

7 5HSODFH�WKH�3'+�0RGXOH�LQ�WKH�LQVWUXPHQW�DQG�ILW�WKH�$���0XOWLSOH�2XWSXWV�ERDUG�RQ�WKH�
H[WHQGHU�FDUG��

8 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�DPSOLWXGH�RI�WKH�$���2XWSXW��SXOVH�DW�LWV�SHDN��

9 $GMXVW�$��5��WR�REWDLQ�D�PD[LPXP�SXOVH�DPSOLWXGH�RI���9ROW�SN�SN��

10 &RQQHFW�WKH��2VFLOORVFRSH�WR�$���2XWSXW���YLD�WKH������Ω�0DWFKLQJ�3DG��

11 $GMXVW�$��5���WR�REWDLQ�D�PD[LPXP�SXOVH�DPSOLWXGH�RI���9ROW�SN�SN��

12 &RQQHFW�WKH��2VFLOORVFRSH�WR�$���2XWSXW���YLD�WKH������Ω�0DWFKLQJ�3DG��

13 $GMXVW�$��5���WR�REWDLQ�D�PD[LPXP�SXOVH�DPSOLWXGH�RI���9ROW�SN�SN��

7HUQDU\�3XOVH�$PSOLWXGH�

14 6HOHFW�%,7�5$7(������NE�V��DQG�3$77(51��$//�21(6��RQ�WKH�+3������$���
+3������&��

15 3UHVV�$8726&$/(�RQ�WKH��2VFLOORVFRSH�DQG�DGMXVW�WKH�7LPHEDVH�DQG�'HOD\�WR�SRVLWLRQ�WKH�
SRVLWLYH�WHUQDU\�SXOVH�LQ�WKH�FHQWUH�RI�WKH�VFUHHQ��

16 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SHDN�DPSOLWXGH�RI�WKLV�SXOVH��

17 $GMXVW�$��5��WR�REWDLQ�D�PD[LPXP�SRVLWLYH�SXOVH�DPSOLWXGH�RI������9ROWV��

18 $GMXVW�WKH��2VFLOORVFRSH�7LPHEDVH�DQG�'HOD\�WR�SRVLWLRQ�WKH�QHJDWLYH�WHUQDU\�SXOVH�LQ�WKH�
FHQWUH�RI�WKH�VFUHHQ��

19 8VLQJ�WKH��2VFLOORVFRSH��PHDVXUH�WKH�SHDN�DPSOLWXGH�RI�WKLV�SXOVH��

20 $GMXVW�$��5��WR�REWDLQ�D�PD[LPXP�QHJDWLYH�SXOVH�DPSOLWXGH�RI������9ROWV��

21 5HSHDW�6WHSV����WR����IRU�$���2XWSXWV���DQG����$GMXVW�$��5��DQG�5���2XWSXW����DQG�5��DQG�
5���2XWSXW����DV�UHTXLUHG��

TRANSMIT

                   Unstructured PDH fitted             Structured PDH fitted           
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$GMXVWPHQWV $70�&HOO�/D\HU�7UDQVPLWWHU��2SWLRQ�8.=�

$70�&HOO�/D\HU�7UDQVPLWWHU��2SWLRQ�8.=�

7KLV�VHFWLRQ�GHVFULEHV�WKH�VHWXS�SURFHGXUH�IRU�WKH�IROORZLQJ�PRGXOHV�

�������������2SWLRQ�8.=�7UDQVPLW�

NOTE $�������������2SWLRQ�8.=�5HFHLYH�PRGXOH�0867�EH�ILWWHG�LQ�WKH�VORW�GLUHFWO\�WR�WKH�ULJKW�RI�
WKH�ERDUG�XQGHU�WHVW��$Q�$�7�PRGXOH�0867�EH�ILWWHG�WR�WKH�OHIW�RI�WKH�8.=�7UDQVPLWWHU�

3URFHGXUH�)RU��7HUQDU\�3XOVH�$PSOLWXGH

���0E�V��XQEDODQFHG�

1 &RQQHFW�VLJQDO�IURP�-���7[�XQEDO��WR�DQ�+3������$�2VFLOORVFRSH�XVLQJ�D��� �WR��� �
&RQYHUWHU�RQ�D��� �2VFLOORVFRSH�SRG�

2 2Q�WKH�8QLW�8QGHU�7HVW�7UDQVPLW�SDJH�VHOHFW����0E�V�DQG�REVHUYH�WKH�XQEDODQFHG�RXWSXW�RQ�
DQ�2VFLOORVFRSH�DQG�WKH��� �WR��� �&RQYHUWHU�

3 2VFLOORVFRSH�VHWWLQJV�DUH�DV�IROORZV�

NOTE :KHQ�D��� �WR��� �&RQYHUWHU�LV�XVHG�WKH�VLJQDO�ZLOO�EH�DWWHQXDWHG�DV�LQGLFDWHG�RQ�WKH�
&RQYHUWHU��7KH�2VFLOORVFRSH�PXVW�WKHUHIRUH�EH�VHW�WR�WKH�DSSURSULDWH�SUREH�DWWHQXDWLRQ��IRU�
H[DPSOH��*UHHQSDU��������6XKQHU������

4 3UHVV�$XWRVFDOH�RQ�WKH�2VFLOORVFRSH�

5 $GMXVW�WKH�SRVLWLYH�SXOVH�DPSOLWXGH�WR������9� �����9�XVLQJ�5���

6 $GMXVW�WKH�QHJDWLYH�SXOVH�DPSOLWXGH�WR�������9� �����9�XVLQJ�5����6HH�3DJH������)LJXUH ��
����§7HUQDU\�3XOVH�$PSOLWXGH�¨�IRU�H[SHFWHG�UHVXOW�

7 7KH�SXOVH�DPSOLWXGH�VKRXOG�EH���9 �����9�ZLWK�D�JRRG�SXOVH�VKDSH�L�H����9�SN�SN�DV�
LOOXVWUDWHG�LQ�)LJ������

6SHFLILFDWLRQ������0E�V�XQEDODQFHG

9PDUN� ������!�����9������9�QRP�

9SS� ������!�����9������9QRP�

��0E�V�XQEDODQFHG

1 6HOHFW���0E�V��XQEDODQFHG�VLJQDO�XVLQJ�WKH�VRIW�NH\V�RQ�WKH�7UDQVPLW�VHW�XS�SDJH�

2 )HHG�WKH�XQEDODQFHG�RXWSXW��-���7[�XQEDO��WR�DQ�+3������$�2VFLOORVFRSH�SRG�YLD�D��� �WR�
�� �&RQYHUWHU�

3 7KH�SXOVH�DPSOLWXGH�VKRXOG�EH������9 ����9�ZLWK�D�JRRG�SXOVH�VKDSH�L�H�������9�SN�SN�

&+� &+� 7LPHEDVH 7ULJJHU 90DUNHUV

����P9�GLY�2IIV����9����9�
�IRU��YH�	��YH�SN�DGMXVW�

2II ���QV�GLY &+�����9���YH
VORSH��HGJH

������9

Ω Ω
Ω

Ω Ω

±

Ω Ω

±
±

±

Ω
Ω

±
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$GMXVWPHQWV $70�&HOO�/D\HU�7UDQVPLWWHU��2SWLRQ�8.=�

6SHFLILFDWLRQ����0E�V�XQEDODQFHG

9PDUN� ��������!�������9�������9�QRP�

9SS� ��������!�������9�������9QRP�

)LJXUH�������7HUQDU\�3XOVH�$PSOLWXGH

'6����+L��XQEDODQFHG�

1 2Q�WKH�8QLW�8QGHU�7HVW�7UDQVPLW�SDJH�VHOHFW�'6��+,�DQG�REVHUYH�WKH�XQEDODQFHG�RXWSXW�RQ�
DQ�2VFLOORVFRSH�DQG�WKH��� �WR��� �&RQYHUWHU�

2 3UHVV�$XWRVFDOH�RQ�WKH�2VFLOORVFRSH�

3 7KH�SXOVH�DPSOLWXGH�VKRXOG�EH������9 �����9�ZLWK�D�JRRG�SXOVH�VKDSH�L�H������9�SN�SN�

6SHFLILFDWLRQ��'6���XQEDODQFHG�

9PDUN� ������9�QRPLQDO

9SS� ������9�QRPLQDO

'6;����XQEDODQFHG�

1 2Q�WKH�8QLW�8QGHU�7HVW�7UDQVPLW�SDJH�VHOHFW�'6;���DQG�REVHUYH�WKH�XQEDODQFHG�RXWSXW�RQ�
DQ�2VFLOORVFRSH�DQG�WKH��� �WR��� �&RQYHUWHU�

2 3UHVV�$XWRVFDOH�RQ�2VFLOORVFRSH�

3 7KH�SXOVH�DPSOLWXGH�VKRXOG�EH������9 �����9�ZLWK�D�JRRG�SXOVH�VKDSH�L�H������9�SN�SN�

Ω Ω

±

Ω Ω

±
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$GMXVWPHQWV $70�&HOO�/D\HU�7UDQVPLWWHU��2SWLRQ�8.=�

6SHFLILFDWLRQ��'6;����XQEDODQFHG�

9PDUN� ��������!�������9�������9�QRPLQDO�

9SS� ��������!�������9�������9SS�QRPLQDO�

'6�������XQEDODQFHG�

1 2Q�WKH�8QLW�8QGHU�7HVW�7UDQVPLW�SDJH�VHOHFW�'6�����ª�DQG�REVHUYH�WKH�XQEDODQFHG�RXWSXW�
RQ�DQ�2VFLOORVFRSH�DQG�WKH��� �WR��� �&RQYHUWHU�

2 3UHVV�$XWRVFDOH�RQ�WKH�2VFLOORVFRSH�

3 7KH�SXOVH�DPSOLWXGH�VKRXOG�EH������9 �����9�ZLWK�D�JRRG�SXOVH�VKDSH�L�H������9�SN�SN�

6SHFLILFDWLRQ��'6�����ª��XQEDODQFHG�

9PDUN� ������9�QRPLQDO

9SS� ������9SS��QRPLQDO�

3URFHGXUH�)RU��%DODQFHG�2XWSXW

�0�$PSOLWXGH�FKHFN

1 2Q�WKH�8QLW�8QGHU�7HVW�VHOHFW���0E�V������ �PRGH�DQG�IHHG�WKH�RXWSXW�VLJQDO�IURP�WKH�
��� �%DQWDP�FRQQHFWRU��-���YLD�DQ�+3������%�EDO�XQEDO�&RQYHUWHU�DQG��� �WR��� �
&RQYHUWHU�WR�WKH�2VFLOORVFRSH�

2 2VFLOORVFRSH�VHWWLQJV�DUH�DV�IROORZV�

3 &KHFN�WKDW�WKH�SRVLWLYH�DQG�QHJDWLYH�SXOVHV�DUH������9� �����9�

4 6HH�3DJH������)LJXUH ������§%DODQFHG�7HUQDU\�3XOVH�$PSOLWXGH�¨�IRU�H[SHFWHG�UHVXOW�

&+� &+� 7LPHEDVH 7ULJJHU 90DUNHUV

����P9�GLY�2IIV����9����9�
�IRU��YH�	��YH�SN�DGMXVW�

2II ���QV�GLY &+�����9���YH
VORSH��HGJH

������9

Ω Ω

±

Ω
Ω Ω Ω

±

±



����

$GMXVWPHQWV $70�&HOO�/D\HU�7UDQVPLWWHU��2SWLRQ�8.=�

)LJXUH�������%DODQFHG�7HUQDU\�3XOVH�$PSOLWXGH

6SHFLILFDWLRQ���0�EDODQFHG

9PDUN� ��������!�������9�������9�QRP��>127(���������RKP�FRQY@

9SS� ��������!������9�������9QRP�

'6;���$PSOLWXGH�&KHFN

1 2Q�WKH�8QLW�8QGHU�7HVW�VHOHFW�'6;���PRGH�DQG�IHHG�WKH�RXWSXW�VLJQDO�IURP�WKH���� �
%DQWDP�FRQQHFWRU��-���YLD������%�EDO�XQEDO�&RQYHUWHU�DQG��� �WR��� �&RQYHUWHU�WR�WKH�
2VFLOORVFRSH�

2 2VFLOORVFRSH�VHWWLQJV�DUH�DV�IROORZV�

&+� &+� 7LPHEDVH 7ULJJHU 90DUNHUV

����P9�GLY�2IIV����9����9�
�IRU��YH�	��YH�SN�DGMXVW�

2II ���QV�GLY &+�����9���YH
VORSH��HGJH

������9

Ω
Ω Ω

±



����

$GMXVWPHQWV $70�&HOO�/D\HU�7UDQVPLWWHU��2SWLRQ�8.=�

3 &KHFN�WKDW�WKH�SRVLWLYH�DQG�QHJDWLYH�SXOVHV�DUH������9� ����9�

6SHFLILFDWLRQ��'6���EDODQFHG�

9PDUN� ��������!�������9�������9�QRP�

9SS� ��������!������9�������9QRP�

'6��/2�$PSOLWXGH�&KHFN

1 2Q�WKH�8QLW�8QGHU�7HVW�7UDQVPLW�SDJH�VHOHFW�'6��/2�

2 3UHVV�$XWRVFDOH�RQ�2VFLOORVFRSH�

3 7KH�SXOVH�DPSOLWXGH�VKRXOG�EH������9 �����9�ZLWK�D�JRRG�SXOVH�VKDSH�L�H������9�SN�SN�

6SHFLILFDWLRQ��'6��/2��EDODQFHG�

9PDUN� ������9�QRPLQDO

9SS� ������9SS��QRPLQDO�

3URFHGXUH�)RU�&ORFN�2XWSXW

1 2Q�WKH�8QLW�8QGHU�7HVW�7UDQVPLW�SDJH�VHOHFW�'6��+,�

2 &RQQHFW�WKH�&ORFN�2XWSXW�-���WR�DQ�2VFLOORVFRSH�DQG�WKH��� �WR��� �&RQYHUWHU�

3 3UHVV�$XWRVFDOH�RQ�2VFLOORVFRSH�

4 7KH�SXOVH�DPSOLWXGH�VKRXOG�EH�����9 ����9�

6SHFLILFDWLRQ��&ORFN�2XWSXW
�

9DPS� �����9�QRPLQDO

3URFHGXUH�)RU�,QVHUW�3RUW�7HVWV

1 &RQQHFW�WKH�+3�����&�5HIHUHQFH�,QVWUXPHQW�WR�WKH�8QLW�8QGHU�7HVW�DV�IROORZV�

Reference Instrument unbal Tx to Unit Under Test UKZ unbal Mux port, J3.

Reference Instrument unbal Rx to Unit Under Test UKZ unbal Tx, J4.

2 &RQILJXUH�WKH�7HVW�LQVWUXPHQW�DV�IROORZV�

6,*1$/�

3$</2$'�7<3(��

±

±

Ω Ω

±

OTHER

 SETTINGS CONTROL 

COUPLED

TRANSMIT

2 Mb/s

UNFRAMED



����

$GMXVWPHQWV $70�&HOO�/D\HU�7UDQVPLWWHU��2SWLRQ�8.=�

3$77(51��

3 &RQILJXUH�WKH�8QLW�8QGHU�7HVW�DV�IROORZV�

6725('�6(77,1*6��

6,*1$/��

02'8/(��

$70�02'8/(��

,16(57�7(67��

4 &KHFN�WKDW�WKH�8QLW�8QGHU�7HVW�JDLQV�SDWWHUQ�V\QF�ZLWK�QR�HUURUV�RU�DODUPV�

WARNING $IWHU�XVLQJ�WKH�,16(57�7(67�GHEXJ�IHDWXUH�WKH�8QLW�8QGHU�7HVW�PXVW�EH�SRZHU�
F\FOHG�EHIRUH�FRQWLQXLQJ�

3URFHGXUH�)RU�0RGXOH�,QWHUDFWLRQ�7HVWV

$�7�,QWHUDFWLRQ

1 &RQQHFW�WKH�6'+�7[�SRUW�WR�WKH�6'+�5[�SRUW�

2 &RQILJXUH�WKH�LQVWUXPHQW�DV�IROORZV�

6725('�6(77,1*��

$&7,21��

6(77,1*6�&21752/��

6,*1$/��

3 &KHFN�WKDW�WKH�LQVWUXPHQW�JDLQV�SDWWHUQ�V\QF�DQG�WKDW�WKHUH�DUH�QR�HUURUV�RU�DODUPV�SUHVHQW�

1000 

OTHER

RECALL 0

TRANSMIT

E1 2Mb/s

OTHER

MODULE DEBUG

ATM MODULE

TEST FUNCTION

ON

OTHER

 STORED SETTINGS 

0

RECALL 

COUPLED

TRANSMIT

STM-1



����

$GMXVWPHQWV $70�&HOO�/D\HU�5HFHLYHU��2SWLRQ�8.=�

$70�&HOO�/D\HU�5HFHLYHU��2SWLRQ�8.=�

7KLV�VHFWLRQ�GHVFULEHV�WKH�VHWXS�SURFHGXUH�IRU�WKH�IROORZLQJ�PRGXOHV�

1 �������������2SWLRQ�8.=�5HFHLYH�

$�������������2SWLRQ�8.=�7UDQVPLW�PRGXOH�0867�EH�ILWWHG�LQ�WKH�VORW�GLUHFWO\�WR�WKH�OHIW�RI�
WKH�ERDUG�XQGHU�WHVW��$Q�$�7�PRGXOH�0867�EH�ILWWHG�WR�WKH�OHIW�RI�WKDW�

3URFHGXUH

5HFRYHUHG�&ORFN�$GMXVWPHQWV

NOTE )LUPZDUH�FDOLEUDWLRQ�LV�RQO\�YDOLG�LI�WKH����0+]�LQWHUQDO�FORFN�FDOLEUDWLRQ�KDV�EHHQ�SHUIRUPHG�
DQG�WKH�XQLW�KDV�EHHQ�SRZHUHG�XS�IRU�D�PLQLPXP�RI����PLQXWHV��LI�WKLV�LV�QRW�WKH�FDVH�WKHQ�
PRQLWRU�IUHTXHQF\�DW�WHVW�SRLQW�(���8VH�)5(4��&2817(5�DW�$//�WLPHV�WR�FKHFN�)UHTXHQF\�

1 6HOHFW� �RQ�WKH�IURQW�SDQHO�WKHQ�XVLQJ�WKH�VRIWNH\V��VHOHFW�&$/,%5$7,21��8VLQJ�WKH�
FXUVRU�DQG�VRIWNH\V��VHW�&$/,%5$7,21�,7(0�WR�&/.�(;75$&7��

2 8VLQJ�WKH�VRIWNH\V��VHW�WKH�6(/(&7('�&/2&.�WR�'6���������0+]���'HSUHVV�WKH�
�NH\�DQG�DGMXVW�5���WR�WKH�WDUJHW�IUHTXHQF\� ����SSP�� ����+]�IRU�PDQXDO�

DGMXVW��XVLQJ�WKH�)5(4��&2817(5��2QFH�VHW��GHSUHVV� �NH\�RQ�WKH�IURQW�SDQHO�

3 8VLQJ�WKH�VRIWNH\V��VHW�WKH�6(/(&7('�&/2&.�WR���0+]��������0+]���'HSUHVV�WKH�
�NH\�DQG�DGMXVW�5�� WR�WKH�WDUJHW�IUHTXHQF\� ����SSP�� ����+]�IRU�PDQXDO�

DGMXVW���2QFH�VHW��GHSUHVV� �NH\�RQ�WKH�IURQW�SDQHO�

4 8VLQJ�WKH�VRIWNH\V��VHW�WKH�6(/(&7('�&/2&.�WR����0+]���������0+]���'HSUHVV�WKH�
�NH\�DQG�DGMXVW�5���WR�WKH�WDUJHW�IUHTXHQF\� ����SSP�� ����N+]�IRU�PDQXDO�

DGMXVW���2QFH�VHW��GHSUHVV� �NH\�RQ�WKH�IURQW�SDQHO�

5 8VLQJ�WKH�VRIWNH\V��VHW�WKH�6(/(&7('�&/2&.�WR�'6����������0+]���'HSUHVV�WKH�
�NH\�DQG�DGMXVW�5��WR�WKH�WDUJHW�IUHTXHQF\� ����SSP�� ����N+]�IRU�PDQXDO�

DGMXVW���2QFH�VHW��GHSUHVV� �NH\�RQ�WKH�IURQW�SDQHO�

%DODQFHG�5HFHLYHU�&KHFN

1 &RQQHFW�63'+�EDODQFHG�287�-���WR�,1�-���XVLQJ���� ���SLQ�6LHPHQV�FDEOH�

2 5HFDOO�LQVWUXPHQW�6WRUHG�6HWWLQJV�3DQHO���

3 6HW�WKH�8QLW�8QGHU�7HVW�7[�DQG�5[�VHWWLQJV�FRXSOHG�

4 6HW�WKH�8QLW�8QGHU�7HVW�7[�VLJQDO�WR���0E�V���� �%DODQFHG�

5 *DWH�IRU����VHFRQGV�DQG�FKHFN�IRU�HUURU�IUHH�RSHUDWLRQ�

7HUQDU\�:DYHIRUPV��DW����0+]

1 6HOHFW�DQ�+'%��XQEDODQFHG�VLJQDO�DW����0+]�XVLQJ�WKH�VRIWNH\V�RQ�WKH�VHWXS�SDJH��:LWK�
�6,*�287��-���FRQQHFWHG�WR��6,*�,1��-���RQ�WKH�IURQW�SDQHO�XVLQJ�HLWKHU��� �%1&�RU�
6LHPHQV�GHSHQGLQJ�RQ�RSWLRQV��FRQQHFW�&+��RI�WKH�2VFLOORVFRSH�WR�(��DQG�&+��WR�(��

OTHER

RUN/STOP ± ±
RUN/STOP

RUN/STOP ± ±
RUN/STOP

RUN/STOP ± ±
RUN/STOP

RUN/STOP ± ±
RUN/STOP

Ω

Ω

Ω



����

$GMXVWPHQWV $70�&HOO�/D\HU�5HFHLYHU��2SWLRQ�8.=�

7DEOH�������2VFLOORVFRSH�VHWWLQJV��

2 9HULI\�WKH�ZDYHIRUP�VKDSHV�DUH�DV�LQ�)LJXUH ������§5H�WLPHG�GDWD�DW����0+]¨��

)LJXUH�������5H�WLPHG�GDWD�DW���0+]

7HUQDU\�%DFN�WR�EDFN

1 &RQQHFW�63'+�EDODQFHG�287�-���WR�,1�-���XVLQJ���� ���SLQ�6LHPHQV�FDEOH�

2 6HOHFW�35%6�A������

3 &KHFN�IRU�$//�/('ªV�2II�RQ�WKH�LQVWUXPHQW�IURQW�SDQHO�

4 5HSHDW�IRU�IUHTXHQFLHV�RI���0+]��'6��DQG�'6��

5HFRYHUHG�&ORFN�$W����0+]�

1 6HOHFW�DQ�+'%��XQEDODQFHG�VLJQDO�DW����0+]�XVLQJ�WKH�VRIWNH\V�RQ�WKH�VHWXS�SDJH��:LWK�6,*�
287�VWLOO�FRQQHFWHG�WR�6,*�,1�RQ�WKH�IURQW�SDQHO��FRQQHFW�&+��RI�DQ�2VFLOORVFRSH�WR�(��

&+� &+� 7LPHEDVH 7ULJJHU 6SOLW�'LVSOD\

����P9�GLY
��9�RIIVHW

����P9�GLY
��9�RIIVHW

���Q6�GLY &+�����9���YH
VORSH��HGJH

2Q

Ω



����

$GMXVWPHQWV $70�&HOO�/D\HU�5HFHLYHU��2SWLRQ�8.=�

7DEOH�������2VFLOORVFRSH�VHWWLQJV

2 9HULI\�WKH�ZDYHIRUP�VKDSH�DV�VKRZQ�LQ�)LJXUH ������§5HFRYHUHG����0+]�&ORFN¨�

)LJXUH�������5HFRYHUHG����0+]�&ORFN

'DWD�5H�WLPLQJ�0DUJLQ�&KHFN

1 2Q�WKH�8QLW�8QGHU�7HVW�UHFDOO�VWRUHG�VHWWLQJV���

2 &RQQHFW�WKH�8QLW�8QGHU�7HVW�XQEDO�7[�SRUW�WR�WKH�8QLW�8QGHU�7HVW�XQEDO�5[�SRUW�

3 6HW�WKH�8QLW�8QGHU�7HVW�WR�&283/('�

4 6HW�WKH�8QLW�8QGHU�7HVW�6LJQDO�WR�'6��

5 8VLQJ�DQ�+3������$�2VFLOORVFRSH��RU�HTXLYDOHQW��FRQQHFW�FKDQQHO���WR�8.=�5[�WHVW�SRLQW�
(���&/2&.��DQG�FKDQQHO���WR�(���'$7$�

6 &RQILJXUH�WKH�2VFLOORVFRSH�DV�IROORZV�

&+�������P9�GLY��2))6(7� ���9

&+�������P9�GLY��2))6(7� �����P9

7ULJJHU��FKDQQHO������9��ULVLQJ�HGJH

&+� &+� 7LPHEDVH 7ULJJHU 6SOLW�'LVSOD\

����P9�GLY
��9�RIIVHW

2II ���QV�GLY &+�����9���YH
VORSH�HGJH

2II



����

$GMXVWPHQWV $70�&HOO�/D\HU�5HFHLYHU��2SWLRQ�8.=�

7LPHEDVH����QV�GLY��'(/$<� ���V

'LVSOD\��3(56,67(1&(�LQILQLWH

7 8VLQJ�WKH�2VFLOORVFRSHV�WLPH�PDUNHUV�PHDVXUH�WKH�WLPH�LQWHUYDO�EHWZHHQ�WKH�ULVLQJ�HGJH�RI�
WKH�FORFN��(���LQ�WKH�FHQWUH�RI�WKH�GLVSOD\�DQG�WKH�IDOOLQJ�HGJH�RI�WKH�GDWD�SXOVH��(���7KH�WLPH�
LQWHUYDO�VKRXOG�EH�LQ�WKH�UDQJH�����WR���QV�

8 ,I�WKH�WLPH�LQWHUYDO�LV�������QV�WKHQ�PRYH�WKH���RKP�UHVLVWRU�LQ�SRVLWLRQ�5��WR�SRVLWLRQ�5��DQG�
UHSHDW�WKH�DERYH�WHVW�

9 ,I�WKH�WLPH�LQWHUYDO�!���QV�WKHQ�PRYH�WKH���RKP�UHVLVWRU�LQ�SRVLWLRQ�5��WR�SRVLWLRQ�5��DQG�
UHSHDW�WKH�DERYH�WHVW�

'URS�3RUW�WHVWV

1 &RQQHFW�WKH�5HIHUHQFH�+3������&��WR�WKH�8QLW�8QGHU�7HVW�DV�IROORZV�
5HIHUHQFH�+3������&�63'+�7[��XQEDO��WR�8QLW�8QGHU�7HVW�8.=�5[��XQEDO���-�
5HIHUHQFH�+3������&�63'+�5[��XQEDO��WR�8QLW�8QGHU�7HVW�8.=�'URS�SRUW��XQEDO���-��

2 &RQILJXUH�WKH�5HIHUHQFH�+3������&�DV�IROORZV�

�

6(77,1*6�&21752/��

6,*1$/��

3$</2$'�7<3(��

�0�3$</2$'��

7(67�6,*1$/���

3$77(51���

6,*1$/���

3$</2$'�7<3(���

3$77(51���

3 &RQILJXUH�WKH�8QLW�8QGHU�7HVW�DV�IROORZV�

6,*1$/����

4 &RQILJXUH�WKH�8QLW�8QGHU�7HVW�WR�GURS�D�VLJQDO�DV�IROORZV�

OTHER

INDEPENDENT

TRANSMIT

34 Mb/s

STRUCTURED

UNFRAMED

2 Mb/s

1000 

RECEIVE

2 Mb/s

UNFRAMED

1000 

RECEIVE

E3 34 Mb/s

OTHER

MODULE DEBUG



����

$GMXVWPHQWV $70�&HOO�/D\HU�5HFHLYHU��2SWLRQ�8.=�

02'8/(��

$70�02'8/(��

'523�7(67��

5 &KHFN�WKDW�WKH�5HIHUHQFH�+3������&�JDLQV�SDWWHUQ�V\QF�ZLWK�QR�HUURUV�RU�DODUPV�

WARNING $IWHU�XVLQJ�WKH�'523�7(67�GHEXJ�IHDWXUH�WKH�8QLW�8QGHU�7HVW�PXVW�EH�SRZHU�F\FOHG�
EHIRUH�FRQWLQXLQJ�

0RGXOH�,QWHUDFWLRQ�7HVWV���$�7�,QWHUDFWLRQ

&RQQHFW�WKH�6'+�7[�SRUW�WR�WKH�6'+�5[�SRUW�

6 &RQILJXUH�WKH�LQVWUXPHQW�DV�IROORZV�

6725('�6(77,1*��

$&7,21��

6(77,1*6�&21752/��

6,*1$/��

7 &KHFN�WKDW�WKH�LQVWUXPHQW�JDLQV�SDWWHUQ�V\QF�DQG�WKDW�WKHUH�DUH�QR�HUURUV�RU�DODUPV�SUHVHQW�

ATM MODULE

TEST FUNCTION

ON

OTHER

 STORED SETTINGS 

0 

RECALL

COUPLED

TRANSMIT

STM-1 



����

$GMXVWPHQWV %LQDU\�,QWHUIDFH��2SWLRQ�8+��

%LQDU\�,QWHUIDFH��2SWLRQ�8+��

7KLV�VHFWLRQ�GHVFULEHV�WKH�VHWXS�SURFHGXUH�IRU�WKH�%LQDU\�,QWHUIDFH�3&$��7KLV�3&$�LV�XVHG�LQ�
WKH�IROORZLQJ�PRGXOHV�

1 ������������2SWLRQ�8+��%1&�&RQQHFWRUV�

2 ������������2SWLRQ�86��6PDOO�6LHPHQV�&RQQHFWRUV�

7KLV�3&$�PXVW�EH�WHVWHG�ZLWK�2SWLRQ�2SWLRQ�8..��XQVWUXFWXUHG�3'+��RU�2SWLRQ�8.-��VWUXF�
WXUHG�3'+��ORDGHG�LQ�WKH�+3������&�

3URFHGXUH�)RU������9�6XSSO\�$GMXVWPHQW

NOTE %()25(�SRZHU�RQ��5��VKRXOG�EH�WXUQHG�)8//<�$17,�&/2&.:,6(�WR�HQVXUH�WKDW�WKH������9�
SRZHU�UHTXLUHPHQWV�IRU�(&/�FLUFXLWU\�GRHV�QRW�H[FHHG�WKH�DOORZDEOH�QHJDWLYH�SRZHU�UDLO�
YROWDJH�OHYHO�DQG�FDXVH�SRVVLEOH�GDPDJH�WR�WKH�ORJLF�GHYLFH�

1 3ODFH�WKH�������������3&$�RQ�DQ�H[WHQGHU�FDUG�WR�WKH�ULJKW�RI�WKH�83'+�0RGXOH���63'+�5[�

2 &RQQHFW�D�'LJLWDO�0XOWLPHWHU�WR�73���*1'��DQG�73���1�9��

3 6ZLWFK�RQ�WKH�8QLW�8QGHU�7HVW�

4 $GMXVW�SRWHQWLRPHWHU�5��IRU�D�YROWDJH�RI������9�± �����9�

5 8VLQJ�WKH�'LJLWDO�0XOWLPHWHU�PRQLWRU�WKH�WHVW�SRLQWV�VKRZQ�LQ�WKH�WDEOH�EHORZ��6ZLWFK�RII�
WKH�8QLW�8QGHU�7HVW�LI�WKH�UHTXLUHG�YROWDJHV�DUH�QRW�SUHVHQW�

3URFHGXUH�)RU�&ORFN�	�'DWD�2XW

NOTE :KHQ�WHVWHG�ZLWK�8.-��6WUXFWXUHG�3'+��WKH�ELQDU\�LQWHUIDFH�UDWHV�DUH����������DQG�����0E�V��
:KHQ�WHVWHG�ZLWK�8..��8QVWUXFWXUHG�3'+��WKH�ELQDU\�LQWHUIDFH�UDWHV�DUH���������������DQG�����
0E�V��

(&/�7KUHVKROG

6 6HW�WKH�8QLW�8QGHU�7HVW�WR�LWV�GHIDXOW�VHWWLQJV�

7 2Q�WKH�75$160,77(5�287387�VFUHHQ��FKDQJH�WKH�,17(5)$&(�WR�%,1$5<�

8 3UREH�)��RQ�WKH�2VFLOORVFRSH�DQG�FKHFN�WKH�&/2&.�VLJQDO�LV�DW�(&/�OHYHOV�XVLQJ�DQ�+3�
�����$�3RG�DQG�DQ�+3������$������SUREH�

9 &KDQJH�WKH�3$77(51�WR������

/RFDWLRQ 2XWSXW�9ROWDJH

73������9� ���9��������9

73������9(� ���9��������9

/�� ����9�������9

/�� ����9�������9



����

$GMXVWPHQWV %LQDU\�,QWHUIDFH��2SWLRQ�8+��

10 3UREH�)��RQ�WKH�2VFLOORVFRSH�DQG�FKHFN�WKH�'$7$�VLJQDO�LV�DW�(&/�OHYHOV�

11 &RQQHFW�WKH�&/2&.�287�SRUW�WR�WKH��2VFLOORVFRSH�YLD�D�EORFNLQJ�FDSDFLWRU�DQG��� �WR�
�� �&RQYHUWHU�

12 6HOHFW�HDFK�UDWH����������������DQG�����0E�V��LQ�WXUQ�DQG�FKHFN�WKDW�WKH�ZDYHIRUP�SDUDPHWHUV�
PHHW�WKH�OLPLWV�VKRZQ�LQ�7DEOH�����

13 &RQQHFW�WKH�'$7$�287�SRUW�WR�WKH��2VFLOORVFRSH�YLD�D�EORFNLQJ�FDSDFLWRU�DQG��� �WR��� �
&RQYHUWHU�

14 6HOHFW�HDFK�VLJQDO�UDWH�LQ�WXUQ�DQG�FKHFN�WKDW�WKH�ZDYHIRUP�SDUDPHWHUV�PHHW�WKH�OLPLWV�
VKRZQ�LQ�7DEOH������(QVXUH�WKDW�WKH�3$77(51�LV�VHW�WR������IRU�HDFK�UDWH�

77/�7KUHVKROG

1 &KDQJH�WKH�6,*1$/�WR����0E�V�

2 2Q�WKH�75$160,77(5�287387�VFUHHQ�VHOHFW�%,1$5<�

3 &KDQJH�WKH�&/2&.�DQG�'$7$�7+5(6+2/'�WR�77/�

4 3UREH�)��RQ�WKH�2VFLOORVFRSH�DQG�FKHFN�WKH�&/2&.�VLJQDO�LV�DW�77/�OHYHOV��XVLQJ�
+3������$�3RG�DQG������$������SUREH�

5 &KDQJH�WKH�3$77(51�WR������

6 3UREH�)��RQ�WKH�2VFLOORVFRSH�DQG�FKHFN�WKH�'$7$�VLJQDO�LV�DW�77/�OHYHOV�

7 &RQQHFW�WKH�&/2&.�287�SRUW�WR�WKH��2VFLOORVFRSH�YLD�D��� �WR��� �&RQYHUWHU�

8 6HOHFW�HDFK�UDWH�LQ�WXUQ�DQG�FKHFN�WKDW�WKH�ZDYHIRUP�SDUDPHWHUV�IRU�WKH�&/2&.�PHHW�WKH�
OLPLWV�VKRZQ�LQ�7DEOH�����

NOTE 7KH�&ORFN�DQG�'DWD�2XWSXWV�DUH�RQO\�VSHFLILHG�XS�WR����0+]�ZKHQ�WKH�77/�WKUHVKROG�LV�
VHOHFWHG��7KHUHIRUH�LW�LV�RQO\�QHFHVVDU\�WR�WHVW�WKH����0E�V�UDWH�DQG�EHORZ

9 &RQQHFW�WKH�'$7$�287�SRUW�WR�WKH��2VFLOORVFRSH�YLD�D��� �WR��� �&RQYHUWHU�

10 6HOHFW�HDFK�VLJQDO�UDWH�LQ�WXUQ�DQG�FKHFN�WKDW�WKH�ZDYHIRUP�SDUDPHWHUV�IRU�WKH�'$7$�PHHW�
WKH�OLPLWV�LQ�7DEOH������(QVXUH�WKDW�WKH�3$77(51�LV�VHW�WR������IRU�HDFK�UDWH�

7DEOH�������(&/�/LPLWV

5LVH�7LPH 'XW\�&\FOH

����QV ������WR������

Ω
Ω

Ω Ω

Ω Ω

7DEOH�������77/�/LPLWV

5LVH�7LPH $PSOLWXGH 'XW\�&\FOH

����QV !����9 ������WR������

Ω Ω



����

$GMXVWPHQWV %LQDU\�,QWHUIDFH��2SWLRQ�8+��

3URFHGXUH�)RU�([WHUQDO�&ORFN�,QSXW

7HVWLQJ�:LWK�83'+�0RGXOH

1 6HW�WKH�7HVW�&KDVVLV�7UDQVPLWWHU�DV�IROORZV�

6,*1$/�

,17(5)$&(���

&/2&.�6<1&��

7+5(6+2/'6�

�&/2&.�287��

'$7$�287���

(;7�&/2&.�

32/$5,7<�

&/2&.�287�

'$7$�287��

(;7�&/2&.��

2 6HW�WKH�+3�����%�6LJQDO�*HQHUDWRU�DV�IROORZV�

3 &RQQHFW�WKH�&/2&.�287�YLD�D�EORFNLQJ�FDSDFLWRU�DQG��� �WR��� �&RQYHUWHU�WR�WKH�
2VFLOORVFRSH�

4 &RQQHFW�WKH�6LJQDO�*HQHUDWRU�WR�WKH�(;7�&/2&.�,1�SRUW�

5 &KHFN�WKDW�WKH�PDUN�VSDFH�UDWLR�RI�WKH�GLVSOD\HG�FORFN�ZDYHIRUP�LV�EHWZHHQ�������DQG�
������

6 &RQQHFW�&/2&.�287�WR�&/2&.�,1�DQG�'$7$�287�WR�'$7$�,1�

7 &KHFN�WKDW�12�DODUP�/('ªV�DUH�RQ�

8 6HW�WKH�6LJQDO�*HQHUDWRU�IUHTXHQF\�WR�����N+]�

9 &RQQHFW�&/2&.�287�YLD�D�EORFNLQJ�FDSDFLWRU�DQG��� �WR��� �&RQYHUWHU�WR�WKH�
2VFLOORVFRSH�

10 &KHFN�WKDW�WKH�PDUN�VSDFH�UDWLR�RI�WKH�GLVSOD\HG�FORFN�ZDYHIRUP�LV�EHWZHHQ�������DQG�
������

11 &RQQHFW�&/2&.�287�WR�&/2&.�,1�DQG�'$7$�287�WR�'$7$�,1�

12 &KHFN�WKDW�12�DODUP�/('ªV�DUH�RQ�

)UHTXHQF\ 2�3�/HYHO 0RGXODWLRQ

����0+] ����G%P��DSSUR[�� 2))

2 Mb/s

BINARY

EXTERNAL

ECL

ECL

AUTO

NORMAL

NORMAL

NORMAL

Ω Ω

Ω Ω



����

$GMXVWPHQWV %LQDU\�,QWHUIDFH��2SWLRQ�8+��

7HVWLQJ�ZLWK�DQ�63'+�0RGXOH

NOTE $�5HIHUHQFH�+3������&�ZLWK�2SWLRQ�8+��ILWWHG�LV�UHTXLUHG�WR�IXOO\�WHVW�WKH�([WHUQDO�&ORFN�
,QSXW�

1 (QVXUH�WKH�7[�DQG�5[�DUH�VHW�WR� �RQ�WKH�7HVW�&KDVVLV�

2 6HW�WKH�8QLW�8QGHU�7HVW��7[�DV�IROORZV�

6,*1$/���

,17(5)$&(���

&/2&.�6<1&

7+5(6+2/'6�

&/2&.�287��

'$7$�287

(;7�&/2&.

32/$5,7<�

&/2&.�287

'$7$�287

(;7�&/2&.

3 6HW�WKH�5HIHUHQFH������&�DV�IROORZV�

6,*1$/��

,17(5)$&(��

&/2&.�6<1&��

7+5(6+2/'6�

&/2&.�287 @

'$7$�287 @

32/$5,7<�

&/2&.�287 �

'$7$�287 �

4 &RQQHFW�WKH�&/2&.�287�YLD�D�EORFNLQJ�FDSDFLWRU�DQG��� �WR��� �&RQYHUWHU�WR�WKH�
2VFLOORVFRSH�

5 &RQQHFW�WKH�&/2&.�287�RI�WKH�5HIHUHQFH�+3������&�WR�WKH�(;7�&/2&.�RI�WKH�%LQDU\�
,QWHUIDFH�XQGHU�WHVW�

6 &KHFN�WKDW�WKH�PDUN�VSDFH�UDWLR�RI�WKH�GLVSOD\HG�FORFN�ZDYHIRUP�LV�EHWZHHQ�������DQG�
������

COUPLED

140 Mb/s

BINARY

EXTERNAL

ECL

ECL

ECL

NORMAL

NORMAL

NORMAL

140 Mb/s

BINARY

INTERNAL

ECL

ECL

NORMAL

NORMAL

Ω Ω



����

$GMXVWPHQWV %LQDU\�,QWHUIDFH��2SWLRQ�8+��

7 &RQQHFW�WKH�&/2&.�DQG�'$7$�287�WR�&/2&.�DQG�'$7$�,1�RI�WKH�%LQDU\�,QWHUIDFH�XQGHU�
WHVW�

8 &KHFN�WKDW�12�DODUP�/('ªV�DUH�RQ�

9 &KDQJH�WKH�6LJQDO�WR���0E�V�RQ�WKH�8QLW�8QGHU�7HVW�DQG�WKH�5HIHUHQFH�+3������&

10 &KHFN�WKDW�12�DODUP�/('ªV�DUH�RQ�

11 &RQQHFW�WKH�5HIHUHQFH������&�&/2&.�287��WR�WKH�8QLW�8QGHU�7HVW�(;7(51$/�&/2&.�

12 &KHFN�WKDW�WKH�PDUN�VSDFH�UDWLR�RI�WKH�GLVSOD\HG�FORFN�ZDYHIRUP�LV�EHWZHHQ�������DQG�
������

3URFHGXUH�)RU�%DFN�7R�%DFN�7HVWV

1 6HW�WKH�8QLW�8QGHU�7HVW�3'+�7[�DV�IROORZV�

6,*1$/��

,17(5)$&(��

&/2&.�6<1&��

)5(48(1&<�2))6(7��

3$</2$'�7<3(���

3$77(51����

2 6HW�WKH�8QLW�8QGHU�7HVW�%,1$5<�7[�DV�IROORZV�

7+5(6+2/'6�

&/2&.�287 @

'$7$�287 @

32/$5,7<�

&/2&.�287

'$7$�287

3 6HW�WKH�8QLW�8QGHU�7HVW�%,1$5<�5[�DV�IROORZV�

7+5(6+2/'6�

&/2&.�287��

'$7$�287��� @

32/$5,7<�

&/2&.�287��

'$7$�287��

(QVXUH�WKDW�7[�DQG�5[�DUH�VHW�WR�,1'(3(1'(17�RQ�WKH�8QLW�8QGHU�7HVW��

4 &RQQHFW�&/2&.�287�WR�&/2&.�,1�

5 &RQQHFW�'$7$�287�WR�'$7$�,1�

34 Mb/s

BINARY

INTERNAL

OFF

UNFRAMED

2^23-1 PRBS

ECL

ECL

NORMAL

NORMAL

ECL

ECL

NORMAL

NORMAL



����

$GMXVWPHQWV %LQDU\�,QWHUIDFH��2SWLRQ�8+��

6 &KHFN�WKDW�12�$ODUP�/('ªV�DUH�RQ�

7 &KDQJH�WKH�'$7$�287�32/$5,7<�WR�,19(57('�RQ�WKH�+3������&� �VFUHHQ�

8 &KHFN�WKDW�WKH�3DWWHUQ�/RVV�/('�LV�21�

9 &KDQJH�WKH�'$7$�287�32/$5,7<�EDFN�WR�1250$/�

10 &KHFN�WKDW�WKH�3DWWHUQ�/RVV�/('�LV�2))�DQG�WKDW�12�RWKHU�$ODUP�/('ªV�DUH�RQ�

11 &KDQJH�WKH�'$7$�,1�SRODULW\�WR�,19(57('�RQ�WKH� �VFUHHQ�

12 &KHFN�WKDW�WKH�3DWWHUQ�/RVV�/('�LV�21�

13 &KDQJH�WKH�'$7$�,1�SRODULW\�EDFN�WR�1250$/�

14 &KHFN�WKDW�WKH�3DWWHUQ�/RVV�/('�LV�2))�DQG�12�RWKHU�$ODUP�/('ªV�DUH�RQ�

15 &KDQJH�WKH�3'+�7[�DQG�5[�6,*1$/�WR���0E�V�

16 &KDQJH�WKH�3'+�7[�DQG�5[�3$77(51�WR������

17 &KDQJH�WKH�%,1$5<�7[�DQG�5[�&/2&.�DQG�'$7$�7+5(6+2/'6�WR�77/�

18 &KHFN�WKDW�12�$ODUP�/('ªV�DUH�RQ�

19 &KDQJH�WKH�'$7$�287�SRODULW\�WR�,19(57('�

20 &KHFN�WKDW�WKH�3DWWHUQ�/RVV�/('�LV�21�

21 &KDQJH�WKH�'$7$�287�SRODULW\�EDFN�WR�1250$/�

22 &KHFN�WKDW�WKH�3DWWHUQ�/RVV�/('�LV�2))�DQG�12�RWKHU�$ODUP�/('ªV�DUH�RQ�

23 &KDQJH�WKH�'$7$�,1�SRODULW\�WR�,19(57('�

24 &KHFN�WKDW�WKH�3DWWHUQ�/RVV�/('�LV�21�

25 &KDQJH�WKH�'$7$�,1�SRODULW\�EDFN�WR�1250$/�

26 &KHFN�WKDW�WKH�3DWWHUQ�/RVV�/('�LV�2))�DQG�12�RWKHU�$ODUP�/('ªV�DUH�RQ�

TRANSMIT

RECEIVE



����

$GMXVWPHQWV 670�&ORFN��2SWLRQ�$�5�

670�&ORFN��2SWLRQ�$�5�

7KLV�VHFWLRQ�GHVFULEHV�WKH�VHWXS�SURFHGXUH�IRU�SDUW�RI�WKH�IROORZLQJ�PRGXOHV�

1 �������������2SWLRQ�$�5�

2 �������������2SWLRQ�$�6�

NOTE 7KH�5HIHUHQFH�+3������&��PXVW�EH�ILWWHG�ZLWK�D�WHVW�+3�������������3&$��858�RU�861�PRGXOH��
MLWWHU�WUDQVPLWWHU��+3�������������	�+3��������������DQG�6'+�MLWWHU�UHFHLYHU��+3�������������
DQG�+3��������������+3�������������RU�+3��������������

NOTE 7R�HQVXUH�WKDW�WKH�)LUPZDUH�LQ�WKH�3URFHVVRU�&DUG�LV�$�������RU�ODWHU�
3UHVV� �� �� �� �� �WR�GLVSOD\�WKH�ILUPZDUH�UHY�

3URFHGXUH�)RU�5HFHLYH�&ORFN�5HFRYHU\

1 &RQQHFW�D�NQRZQ�ZRUNLQJ���0E�V�RXWSXW�WR�WKH�FORFN�LQSXW�DW�-��

2 6HW���0E�V�7UDQVPLW�E\�VHOHFWLQJ�

�3'+

75$160,7�6,*1$/���0�

�� �8QEDODQFHG

3 6HW�SDWWHUQ�35%6������A������RQ�NQRZQ�ZRUNLQJ�LQVWUXPHQW�

4 6HW�XQLW�XQGHU�WHVW�FORFN�V\QF�WR��0�FORFN�UHIHUHQFH��-���E\�VHOHFWLQJ�

�6'+

&/2&.�6<1&��(;7(51$/�076�

�0�'$7$

5 &RQQHFW�WKH�2VFLOORVFRSH�WR�73����&.287��XVLQJ���N �SRG�

6 6HW�XS�2VFLOORVFRSH�DV�IROORZV�

7 $GMXVW�&���WR�JLYH�PLQLPXP�MLWWHU�RQ�2VFLOORVFRSH�WUDFH���VHH�3DJH������)LJXUH�������

8 &KHFN�&ORFN�/RVV�/('��'6���RQ�ERDUG��LV�QRW�OLW�

9 'LVFRQQHFW�FDEOH�JRLQJ�WR�-��

10 &RQQHFW���3LQ�6LHPHQV�WHVW�FDEOH�IURP��0�2XWSXW�RQ�NQRZQ�ZRUNLQJ�LQVWUXPHQW�WR�-��

�3'+

OTHER MORE OPTIONS REMOTE/PRINTER

TRANSMIT

Ω

TRANSMIT

Ω

&+� 7LPHEDVH 7ULJJHU 'HOD\�5HI� 'LVSOD\ 3HUVLVWHQFH 6SOLW�'LVSOD\

��9�GLY
����9�RIIVHW

����Q6�GLY &+�
�YH�VORSH

&HQWUH 1RUPDO ����PV 2II

TRANSMIT



����

$GMXVWPHQWV 670�&ORFN��2SWLRQ�$�5�

75$160,7�6,*1$/���0�

��� �%DODQFHG

11 &KHFN�WKDW�WKH�FORFN�ORVV�/('�LV�VWLOO�H[WLQJXLVKHG�

12 &RQQHFW�WKH�2SWLRQ���������*ª67'�'6��75$160,7�287�WR�-��

13 2Q�WKH�5HIHUHQFH�+3������&�VHW�

3'+�'6Q

6,*1$/�'6�

14 2Q�WKH�8QLW�8QGHU�7HVW�VHW�

6'+

&/2&.�(;7(51$/

%,76�����0E�V

15 &RQQHFW�WKH�2VFLOORVFRSH�WR�73����&.287��RQ�WKH�+3�������������3&$�XVLQJ�D���. �SRG�

16 6HW�WKH�2VFLOORVFRSH�7LPHEDVH�WR�����QV�GLY�

17 $GMXVW�&���WR�JLYH�PLQLPXP�MLWWHU�RQ�WKH�2VFLOORVFRSH�WUDFH��)LJXUH�������¨�0�&ORFN�
5HFRYHU\��VHW�IRU�PLQLPXP�MLWWHU¨��

18 &KHFN�WKH�&/2&.�/266�/('��'6��RQ�WKH�+3�������������3&$��LV�QRW�OLW�

19 'LVFRQQHFW�WKH�FDEOH�IURP�-��

20 6HW�8QLW�8QGHU�7HVW�FORFN�V\QF�WR�,17(51$/�E\�VHOHFWLQJ�

21 �6'+

&/2&.�6<1&��,17(51$/�

22 &RQQHFW�WKH�2VFLOORVFRSH�FKDQQHO���WR�(��XVLQJ���N �SRG�

23 6HW�XS�2VFLOORVFRSH�DV�SUHYLRXV�VHWWLQJV�

24 &KHFN�IRU�����9�'�&�� ����9�

Ω

Ω

TRANSMIT

Ω

±



����

$GMXVWPHQWV 670�&ORFN��2SWLRQ�$�5�

)LJXUH��������0�&ORFN�5HFRYHU\��VHW�IRU�PLQLPXP�MLWWHU�

3URFHGXUH�)RU�6WP���5HFHLYH�&ORFN�6\QF

1 5HVHW�WKH�8QLW�8QGHU�7HVW�DQG�WKH�5HIHUHQFH�,QVWUXPHQW�E\�VHOHFWLQJ�

$&7,21��

2 6HW�6'+�7UDQVPLWWHU�DQG�5HFHLYHU�VHWWLQJV�WR�FRXSOHG�E\�VHOHFWLQJ�

��

6(77,1*6�&21752/��

3 6HW�WKH�8QLW�8QGHU�7HVW�DQG�WKH�5HIHUHQFH�,QVWUXPHQW�WR�7UDQVPLW�6'+�

4 &RQQHFW�WKH�5HIHUHQFH�,QVWUXPHQW�6'+�RXWSXW�WR�-��RQ�WKH�8QLW�8QGHU�7HVW���6'+�,1�

5 6HW�WKH�8QLW�8QGHU�7HVW�WR�

OTHER

 STORED SETTINGS 

RECALL

OTHER

COUPLED

TRANSMIT



����

$GMXVWPHQWV 670�&ORFN��2SWLRQ�$�5�

&/2&.�6<1&�

670���5(&(,9(

6 (QVXUH�WKDW�WKH�&/2&.�/266�/('�LV�H[WLQJXLVKHG�

3URFHGXUH�)RU�2IIVHW�&ORFN

3UH�$GMXVWPHQW�6HWXS�

&RQQHFW�WKH�6'+�2�3-���WR�6'+�,�3-���ZLWK�D����RKP�FDEOH��7KH�IROORZLQJ�PXVW�EH�VHW�RQ�WKH�
LQVWUXPHQW�IURQW�SDQHO�EHIRUH�DQ\�DGMXVWPHQWV�FDQ�EH�DWWHPSWHG�RQ�WKLV�FDUG�

1 5HVHW�WKH�8QLW�8QGHU�7HVW�7UDQVPLWWHU�DQG�5HFHLYHU�E\�VHOHFWLQJ�

$&7,21�

2 6HW�6'+�7UDQVPLWWHU�DQG�5HFHLYHU�VHWWLQJV�WR�FRXSOHG�E\�VHOHFWLQJ�

6(77,1*6�&21752/�

3RVLWLYH�2IIVHW

3 6HW�WKH�LQVWUXPHQW�WR�6'+�DQG�WKH�IUHTXHQF\�RIIVHW�WR������SSP�

)5(48(1&<�2))6(7��

4 (QVXUH�WKDW�WKH�FRUUHFW�IUHTXHQF\�LV�PHDVXUHG�

$OORZ�WKH�LQVWUXPHQW�WR�PDNH�WZR�PHDVXUHPHQWV�DQG�WKHQ�FKHFN�WKDW�WKH�PHDVXUHG�RIIVHW�LV�
ZLWKLQ�WKH�OLPLWV�

2IIVHW� ���������SSP� �����SSP

1HJDWLYH�2IIVHW

1 6HW�WKH�LQVWUXPHQW�WR�6'+�DQG�WKH�IUHTXHQF\�RIIVHW�WR������SSP�

OTHER

 STORED SETTINGS 

RECALL

OTHER

COUPLED

TRANSMIT

SDH

ON

+ 100 PPM

RESULTS

SDH RESULTS

 MORE  

FREQUENCY

RUN/STOP

±

TRANSMIT



����

$GMXVWPHQWV 670�&ORFN��2SWLRQ�$�5�

��

)5(48(1&<�2))6(7�

��

2 (QVXUH�WKDW�WKH�FRUUHFW�IUHTXHQF\�LV�PHDVXUHG�

$OORZ�WKH�LQVWUXPHQW�WR�PDNH�WZR�PHDVXUHPHQWV�DQG�WKHQ�FKHFN�WKDW�WKH�PHDVXUHG�RIIVHW�LV�
ZLWKLQ�WKH�OLPLWV�

2IIVHW� ���������SSP� �����SSP

6'+�-LWWHU

3UHSDUDWLRQ

&RQQHFW�WKH�6'+�2�3��-���WR�WKH�-LWWHU�5HFHLYHU�670�(�,�3��-����7KH�IROORZLQJ�PXVW�EH�VHW�RQ�
WKH�LQVWUXPHQW�IURQW�SDQHO�EHIRUH�DQ\�DGMXVWPHQWV�FDQ�EH�DWWHPSWHG�RQ�WKLV�FDUG�

1 5HVHW�WKH�8QLW�8QGHU�7HVW�7UDQVPLWWHU�DQG�5HFHLYHU�E\�VHOHFWLQJ�

$&7,21�

2 6HW�WKH�WUDQVPLWWHU�WR�6'+�

3 6HW�WKH�UHFHLYHU�WR�6'+�-,77(5�

4 7KH�02'8/(�'(%8*�SDJH�PXVW�EH�XVHG�WR�FRQWURO�WKH�IROORZLQJ�VHWWLQJV��LW�FDQ�EH�IRXQG�
E\�XVLQJ�WKH�IROORZLQJ�NH\�VHTXHQFH�

� �� �� �� �� �� ��� �� ���3UHVV� �XQWLO�
�DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

5 6HW�-LWWHU�7[�DQG�5[�FDOLEUDWLRQ�RII�E\�VHOHFWLQJ�

02'8/(��

7;�&$/,%5$7,21��

5;�&$/,%5$7,21��

WARNING $OO�WKH�GHEXJ�IXQFWLRQV�VHW�DERYH�ZLOO�EH�UHVHW�LI�WKH�LQVWUXPHQW�LV�SRZHU�F\FOHG��VR�
WKLV�SUHSDUDWLRQ�SURFHGXUH�ZLOO�KDYH�WR�EH�UHSHDWHG�HYHU\�WLPH�WKH�LQVWUXPHQW�KDV�WR�
EH�SRZHUHG�GRZQ���H�J��LI�D�FDUG�LV�PRYHG�RQ�RU�RII�WKH�H[WHQGHU�FDUG��

SDH

ON

- 100 PPM

RESULTS

SDH RESULTS

 MORE  

FREQUENCY

RUN/STOP

±

OTHER

 STORED SETTINGS 

RECALL

OTHER  MORE   MORE   MORE  OTHER  MORE  
MODULE DEBUG

JITTER MODULE

OFF

OFF



����

$GMXVWPHQWV 670�&ORFN��2SWLRQ�$�5�

��8,�UDQJH�MLWWHU�PHDVXUHPHQW

1 6HW�WKH�LQVWUXPHQW�WR�JHQHUDWH�����8,�6'+�MLWWHU�

-,77(5�

$03/,78'(�

6'+�-,77(5

2 0HDVXUH�WKH�UHFHLYHG�MLWWHU�DQG�FKHFN�WKDW�LW�LV�ZLWKLQ�OLPLWV�

5(68/76

-,77(5��

&KHFN�WKDW�QR�DODUPV�DUH�OLW�DQG�WKDW�WKH�PHDVXUHG�MLWWHU�LV�ZLWKLQ�WKH�UDQJH�

-LWWHU�SN�SN� �����8,� �����8,

���8,�UDQJH�MLWWHU�PHDVXUHPHQW

1 6HW�WKH�LQVWUXPHQW�WR�JHQHUDWH���8,�6'+�MLWWHU�E\�VHOHFWLQJ�

-,77(5�

5$1*(���

$03/,78'(�

5(&(,9(5�5$1*(�

2 0HDVXUH�WKH�UHFHLYHG�MLWWHU�DQG�FKHFN�WKDW�LW�LV�ZLWKLQ�OLPLWV�

TRANSMIT

SDH

JITTER 

ON

0.5 UI

RECEIVE

CUMULATIVE 

AMPLITUDE 

RUN/STOP

±

TRANSMIT

SDH

JITTER 

ON

10 UI

5 UI

RECEIVE

 SDH JITTER 

16 UI

RESULTS

JITTER 



�����

$GMXVWPHQWV 670�&ORFN��2SWLRQ�$�5�

&KHFN�WKDW�RQO\�WKH�MLWWHU�KLWV�DODUP�LV�OLW�DQG�WKDW�WKH�PHDVXUHG�MLWWHU�LV�ZLWKLQ�WKH�UDQJH�

-LWWHU�SN�SN� ���8,� ���8,�

670�����RSWLFV

NOTE $OO�3&$V�PXVW�EH�ILWWHG�LQWR�WKH�FKDVVLV�WR�SHUIRUP�WKLV�WHVW�

1 5HVHW�WKH�8QLW�8QGHU�7HVW�7UDQVPLWWHU�DQG�5HFHLYHU�E\�VHOHFWLQJ�

$&7,21�

2 6HW�6'+�7UDQVPLWWHU�DQG�5HFHLYHU�VHWWLQJV�WR�FRXSOHG�E\�VHOHFWLQJ�

3 &RQQHFW������QP�2SWLFDO�287�WR�,1��WKUXª�DQ�DWWHQXDWRU�WR�OLPLW�PD[�,�3�WR����G%��

4 6HW�8QLW�8QGHU�7HVW�7UDQVPLW�DQG�5HFHLYH�WR�670���2SWLFDO�������QP��

6,*1$/��

5 (QVXUH�WKDW�DOO�HUURU�ZDUQLQJ�/('V�DUH�H[WLQJXLVKHG�

6 6HW�8QLW�8QGHU�7HVW�7UDQVPLW�DQG�5HFHLYH�WR�670���2SWLFDO�������QP��

6,*1$/���

7 (QVXUH�WKDW�DOO�HUURU�ZDUQLQJ�/('V�DUH�H[WLQJXLVKHG�

CUMULATIVE

AMPLITUDE

RUN/STOP

±

OTHER

 STORED SETTINGS 

RECALL

OTHER

 SETTINGS CONTROL 

COUPLED

TRANSMIT

SDH

STM-1 OPT 1550

TRANSMIT

SDH

STM-4 OPT 1550
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$GMXVWPHQWV 6'+��2SWLRQ�$�5�

6'+��2SWLRQ�$�5�

7KLV�VHFWLRQ�GHVFULEHV�WKH�VHWXS�SURFHGXUH�IRU�SDUW�RI�WKH�IROORZLQJ�PRGXOHV�

1 �������������2SWLRQ�$�5�

2 �������������2SWLRQ�$�6�6PDOO�6LHPHQV�

,I�D��� �WR��� �&RQYHUWHU�LV�XVHG�WKH�VLJQDO�ZLOO�EH�DWWHQXDWHG�DV�LQGLFDWHG�RQ�WKH�&RQYHUWHU��
7KH�2VFLOORVFRSH�PXVW�WKHUHIRUH�EH�VHW�WR�WKH�DSSURSULDWH�SUREH�DWWHQXDWLRQ��IRU�H[DPSOH�

Greenpar: 3.16

Suhner: 2.45

ET8175: 10 

NOTE 7KH�5HIHUHQFH�+3������&�PXVW�EH�ILWWHG�ZLWK�DQ�+3��������������DQ�63'+�7[�	�5[�DQG�D�8+��
PRGXOH��7KH�+3�������������FDUG�LV�WKH�5(9�'�YHUVLRQ�RI�WKH�+3�������������FDUG�

3URFHGXUH�)RU�670���&0,�7UDQVPLWWHU

0DUN���6SDFH�$GMXVW

1 &RQQHFW�WKH�VLJQDO�IURP�-��WR�DQ�+3������$��2VFLOORVFRSH�XVLQJ�D��� �FRD[�FDEOH�DQG�D�
�� �WR��� �&RQYHUWHU�RQ�D��� �LQSXW�SRG��6HW�WKH�2VFLOORVFRSH�XS�DV�IROORZV�

2 6HW�8QLW�8QGHU�7HVW�670���7;�SDWWHUQ�WR�DOO��
V�E\�VHOHFWLQJ�

� �� �� �� �� �� ��� �DQG� ���3UHVV� �XQWLO�
�DSSHDUV�LQ�WKH�VRIWNH\�PHQX��

3 7KHQ�3UHVV� ���

4 $GMXVW�5���WR�JLYH�D�������PDUN�WR�VSDFH�UDWLR�

5 $OWHU�SDWWHUQ�IURP�670���$//��
6�WR�670���$//��
6�

6 &KDQJH�2VFLOORVFRSH�7,0(�%$6(�WR���QV�GLY�

7 $GMXVW�5���WR�JLYH�D�������PDUN�WR�VSDFH�UDWLR�

8 5HSHDW�VWHSV���WR���DV�QHFHVVDU\�

9 6ZLWFK�670���WHVW�SDWWHUQ�2))�

10 6HW�2VFLOORVFRSH�7,0(�%$6(�WR���QV�GLY��VHW�'(/$<�WR���QV�

11 $GMXVW�5���WR�EULQJ�GDWD�SDWWHUQ�EDFN�WR�D�������PDUN�WR�VSDFH�UDWLR��DV�VKRZQ�LQ�
ILJ������

Ω Ω

&+� 7LPHEDVH 7ULJJHU 2IIVHW

����P9�GLY ��Q6�GLY �YH�HGJH�
FHQWUH

��9

Ω
Ω Ω Ω

OTHER  MORE   MORE   MORE  OTHER  MORE  
MODULE DEBUG

MODULE DEBUG STM-1 ALL 1’S
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$GMXVWPHQWV 6'+��2SWLRQ�$�5�

)LJXUH�������670���&0,�7;�PDUN�VSDFH�DGMXVW�

$PSOLWXGH

1 &RQQHFW�WKH�VLJQDO�IURP�-��WR�WKH���� �WHUPLQDWHG�LQSXW�RI�DQ�+3������$��2VFLOORVFRSH��
XVLQJ�D���� �FRD[�FDEOH�

2 �6HW�2VFLOORVFRSH�DV�IROORZV�

3 6HW�8QLW�8QGHU�7HVW�670���7;�SDWWHUQ�WR�DOO��
V�XVLQJ�WKH�VDPH�SURFHGXUH�DV�EHIRUH�E\�
VHOHFWLQJ�670���$//��
6��RQ�WKH�GHEXJ�SDJH�

4 $GMXVW�DPSOLWXGH�YLD�5���WR�JLYH���9� ����P9�SN�SN��DOORZLQJ�IRU��� �WR��� �&RQYHUWHU�
DWWHQXDWLRQ��

5LVH�DQG�)DOO�7LPH�0HDVXUHPHQW

1 &RQQHFW�-��WR�DQ�+3������$�2VFLOORVFRSH�XVLQJ��� �FRD[�FDEOH�DQG�D��� �WR��� �
&RQYHUWHU�RQ�D��� �2VFLOORVFRSH�SRG�

2 6HW�XS�WKH�8QLW�8QGHU�7HVW�670���7;�SDWWHUQ�WR�$//��
V�XVLQJ�WKH�VDPH�SURFHGXUH�DV�EHIRUH�
�VHH�0DUN�VSDFH�$GMXVW���DQG�VHOHFW�670���7HVW�3DWWHUQ�$//�21(6�

3 6HW�XS�2VFLOORVFRSH�E\�KLWWLQJ�$XWR�6HWXS�NH\�

&+� 7LPHEDVH 2IIVHW

����P9�GLY ��QV�GLY ��9

Ω
Ω

± Ω Ω

Ω Ω Ω
Ω



�����

$GMXVWPHQWV 6'+��2SWLRQ�$�5�

4 0HDVXUH�ULVH�WLPH�E\�VHOHFWLQJ�WKH�2VFLOORVFRSH�0HDVXUH�IXQFWLRQ��DQG�KLWWLQJ�WKH�5LVH�7LPH�
NH\��&KHFN�WKDW�WKH�ULVH�WLPH�LV�OHVV�WKDQ�����QV�

5 0HDVXUH�WKH�IDOO�WLPH�E\�KLWWLQJ�WKH�)DOO�7LPH�NH\��&KHFN�WKDW�WKH�IDOO�WLPH�LV�OHVV�WKDQ�����QV�

2YHUVKRRW�0HDVXUHPHQW

1 &RQQHFWLRQV��DV�IRU�5LVH�DQG�)DOO�7LPH�0HDVXUHPHQW�

2 6HW�XS�2VFLOORVFRSH�E\�KLWWLQJ�$XWR�6HWXS�NH\�

3 6HOHFW�2VFLOORVFRSH�0HDVXUH�IXQFWLRQ�DQG�KLW�2YHUVKRRW�NH\��&KHFN�WKDW�WKH�RYHUVKRRW�LV�
OHVV�WKDQ����P9������

$WWHQXDWLRQ�7HVW

1 5HFDOO�WKH�LQVWUXPHQW�GHIDXOW�VHWWLQJV�

2 6HW�WKH� �SDJH�6HWWLQJV�&RQWURO�WR� �

3 &RQQHFW�WKH�6'+��6,*�287��-���WR�6'+��6,*�,1��-���YLD�D�56�����DWWHQXDWRU�

7HUPLQDWH

1 6HW�WKH�8QLW�8QGHU�7HVW�7[�DQG�5[�WR�670�����A�����SDWWHUQ��7HUPLQDWH�PRGH�

2 6HW�WKH�56�����DWWHQXDWRU�WR���G%�

3 &KHFN�WKDW�WKH�(UURUV�DODUP�/('�VWD\V�RII�IRU�DW�OHDVW����VHFRQGV�

0RQLWRU

1 6HW�WKH�DWWHQXDWRU�WR����G%�DQG�FKDQJH�WKH�8QLW�8QGHU�7HVW�WR�0RQLWRU�PRGH�

2 6HOHFW����G%�*$,1�

3 &KHFN�WKDW�WKH�(UURUV�DODUP�/('�VWD\V�RII�IRU�DW�OHDVW����VHFRQGV�

4 5HSHDW�ZLWK�DWWHQXDWRU�VHW�WR����G%�

3URFHGXUH�)RU�670�R�%�=6�7UDQVPLWWHU

0DUN���6SDFH�$GMXVW

NOTE $GMXVWLQJ�5���IURP�RQH�HQG�VWRS�WR�WKH�RWKHU�DOWHUV�WKH�0�6�UDWLR�E\�RQO\����RU�����7KHUHIRUH�
VHW�5���WR�WKH�PLGGOH�RI�LWV�UDQJH�

$WWHQXDWLRQ�7HVW�670��R��0RQLWRU�0RGH�

1 6HW�WKH�8QLW�8QGHU�7HVW�7[�DQG�5[�WR�WKH�VHWWLQJV�VKRZQ�LQ�WKH�WDEOH�EHORZ�

2 6HOHFW�WKH�DSSURSULDWH�DWWHQXDWLRQ�RQ�WKH�DWWHQXDWRU�IRU�WKDW�VHWWLQJ��VKRZQ�LQ�WKH�WDEOH�
EHORZ�

3 6HW�WKH�5[�/(9(/�WR�021,725�

4 )RU�HDFK�VHWWLQJ�FKHFN�WKDW�WKH�(UURUV�$ODUP�/('�UHPDLQV�2))�IRU�DW�OHDVW����VHFRQGV��

OTHER COUPLED



�����

$GMXVWPHQWV 6'+��2SWLRQ�$�5�

�

3URFHGXUH�)RU�670�����2SWLFV

NOTE $OO�3&$V�PXVW�EH�ILWWHG�LQWR�WKH�FKDVVLV�WR�SHUIRUP�WKLV�WHVW�

1 5HVHW�WKH�8QLW�8QGHU�7HVW�7UDQVPLWWHU�DQG�5HFHLYHU�E\�VHOHFWLQJ�

$&7,21�

2 6HW�6'+�7UDQVPLWWHU�DQG�5HFHLYHU�VHWWLQJV�WR�FRXSOHG�E\�VHOHFWLQJ�

6(77,1*6�&21752/��

3 &RQQHFW������QP�2SWLFDO�287�WR�,1��

4 6HW�8QLW�8QGHU�7HVW�7UDQVPLW�DQG�5HFHLYH�WR�670���2SWLFDO�������QP��

6,*1$/��

5 (QVXUH�WKDW�DOO�HUURU�ZDUQLQJ�/('V�DUH�H[WLQJXLVKHG�

6 6HW�8QLW�8QGHU�7HVW�7UDQVPLW�DQG�5HFHLYH�WR�670���2SWLFDO�������QP��

6,*1$/�

Signal: STM-0

Tx Rx Attenuation

X-CON HIGH 16 dB

X-CON HIGH 28 dB

X-CON LOW 16 dB

X-CON LOW 30 dB

HIGH HIGH 16 dB

HIGH HIGH 30 dB

LOW LOW 16 dB

LOW LOW 28 dB

OTHER

 STORED SETTINGS 

RECALL

OTHER

COUPLED

TRANSMIT

SDH

STM-1 OPT 1310

TRANSMIT

SDH

STM-4 OPT 1310
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$GMXVWPHQWV 6'+��2SWLRQ�$�5�

7 (QVXUH�WKDW�DOO�HUURU�ZDUQLQJ�/('V�DUH�H[WLQJXLVKHG�

3URFHGXUH�)RU�670���5HFHLYH�&ORFN�6\QF

1 5HVHW�WKH�8QLW�8QGHU�7HVW�DQG�*ROG�6WDQGDUG�E\�VHOHFWLQJ�

$&7,21�

2 6HW�6'+�7UDQVPLWWHU�DQG�5HFHLYHU�VHWWLQJV�WR�FRXSOHG�E\�VHOHFWLQJ�

6(77,1*6�&21752/��

3 6HW�WKH�8QLW�8QGHU�7HVW�DQG�WKH�5HIHUHQFH�,QVWUXPHQW�WR�7UDQVPLW�6'+�

4 &RQQHFW�WKH�5HIHUHQFH�,QVWUXPHQW�6'+�RXWSXW�WR�-��RQ�WKH�8QLW�8QGHU�7HVW��6'+�,1��

5 6HW�WKH�8QLW�8QGHU�7HVW�WR�

&/2&.�6<1&�

670���5(&(,9(

6 (QVXUH�WKDW�WKH�&/2&.�/266�/('�LV�H[WLQJXLVKHG�

OTHER

 STORED SETTINGS 

RECALL

OTHER

COUPLED

TRANSMIT
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$GMXVWPHQWV 6'+��2SWLRQ�$�5�



���

�

�5HSODFHDEOH�3DUWV

,QWURGXFWLRQ

7KLV�VHFWLRQ�FRQWDLQV�WKH�LQIRUPDWLRQ�UHTXLUHG�WR�RUGHU�WKH�UHSODFHDEOH�SDUWV�IRU�WKH�
+3������&��7KHVH�UHSODFHDEOH�SDUWV�DUH�OLVWHG�LQ�RQH�RI�WKH�IROORZLQJ�FDWHJRULHV�

1RQ�H[FKDQJH�$VVHPEOLHV���VHH�7DEOH�����

([FKDQJH�0RGXOH�$VVHPEOLHV���VHH�7DEOH�����

0DLQIUDPH�5HSODFHDEOH�&RPSRQHQWV���VHH�7DEOHV�������7DEOH�����&DVH�$VVHPEO\�����
7DEOH�����'LVN�'ULYH�DQG�&38��DQG�)LJXUH�����&DVH�$VVHPEO\�
�
0RGXOH�5HSODFHDEOH�&RPSRQHQWV���VHH�PRGXOH�LQIRUPDWLRQ�LQ�)LJXUHV�����WR������DQG�
7DEOHV�����WR�������

([FKDQJH�3URJUDP

7KH�+HZOHWW�3DFNDUG�([FKDQJH�$VVHPEO\�3URJUDP�SURYLGHV�D�IXOO\�WHVWHG�DQG�ZDUUDQWHG�
UHVWRUHG�ERDUG�DVVHPEO\�DW�UHGXFHG�FRVW��'XH�WR�WKH�QDWXUH�RI�WKH�SURJUDP��RQO\�VHOHFWLYH�
KLJK�FRVW�+3������&�DVVHPEOLHV�DUH�HOLJLEOH��$OO�RWKHU�ERDUGV�DUH�DYDLODEOH�RQO\�DV�1RQ�
H[FKDQJH�$VVHPEOLHV�

)RU�WKH�FRVW�EHQHILW�WR�EH�UHDOL]HG��WKH�GHIHFWLYH�SDUW�PXVW�EH�UHWXUQHG�WR�+HZOHWW�3DFNDUG�

2UGHULQJ�,QIRUPDWLRQ��

&KHFN�7DEOH������WR�VHH�LI�WKH�SDUW�LV�DYDLODEOH�RQ�WKH�([FKDQJH�3URJUDP��,I�WKH�SDUW�LV�QRW�
OLVWHG��TXRWH�WKH�+HZOHWW�3DFNDUG�SDUW�QXPEHU�IURP�7DEOH�����RU�7DEOH������DQG�DGGUHVV�WKH�
RUGHU�WR�WKH�QHDUHVW�+3�6DOHV�DQG�6HUYLFH�2IILFH�

:KHUH�DQ�DVVHPEO\�LV�OLVWHG�DV�DQ�([FKDQJH�3DUW��XVH�WKH�IROORZLQJ�SURFHGXUH�WR�REWDLQ�WKH�
SDUW�

1 2UGHU�WKH�([FKDQJH�$VVHPEO\�IURP�WKH�QHDUHVW�+3�6DOHV�DQG�6HUYLFH�2IILFH��XVLQJ�WKH�
([FKDQJH�3DUW�1XPEHU�JLYHQ�LQ�7DEOH������7KH�UHVWRUHG�DVVHPEO\�ZLOO�EH�VHQW�LPPHGLDWHO\�
IURP�WKH�&XVWRPHU�6HUYLFH�5HSODFHPHQW�3DUWV�&HQWHU��



���

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

NOTE 'R�QRW�UHWXUQ�WKH�IDXOW\�DVVHPEO\�WR�+HZOHWW�3DFNDUG�XQWLO�\RX�UHFHLYH�WKH�UHVWRUHG�([FKDQJH�
$VVHPEO\�

2 &RPSOHWH�WKH�([FKDQJH�)DLOXUH�5HSRUW�ZKLFK�DFFRPSDQLHG�WKH�UHVWRUHG�([FKDQJH�
$VVHPEO\�

3 5HWXUQ�WKH�IDXOW\�DVVHPEO\�DQG�WKH�H[FKDQJH�IDLOXUH�UHSRUW�WR�WKH�&XVWRPHU�6HUYLFH�
5HSODFHPHQW�3DUWV�&HQWHU�XVLQJ�WKH�VDPH�VSHFLDO�SDFNDJLQJ�UHFHLYHG�

7DEOH�������1RQ�([FKDQJH�0RGXOHV

5HIHUHQFH�
'HVLJQDWRU +3�3DUW�1XPEHU �'HVFULSWLRQ

$� ����������� 3RZHU�6XSSO\�SOXV�FDEOHV

$� ����������� )URQW�3DQHO�&RYHU�$VVHPEO\

$� ����������� �����&�0RWKHUERDUG

$� ����������� �����&�&38�UHSODFHPHQW

$� ����������� 3'+�5[

$� ����������� 3'+�7[

$�� ��������� �����&�/&'�$VVHPEO\

$�� ����������� )URQW�3DQHO�&RQWURO

$�� ����������� /('�3&$

&38 ����������� 'LVF�'ULYH�5HSODFHPHQW

8.; ����������� ,QOLG�3ULQWHU�$VVHPEO\

����������� &KDVVLV�$VVHPEO\

����������� 6OHHYH�&RYHU

����������� 2ULJLQDO�)URQW�3DQHO

����������� 1HZ�)URQW�3DQHO



���

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

7DEOH�������([FKDQJH�0RGXOHV

2SWLRQ +3�3DUW�1XPEHU 'HVFULSWLRQ

8.. ����������� 8QVWUXFWXUHG�3'+

8.-�8.1 ����������� 6WUXFWXUHG�3'+�7[

8.-�8.1 ����������� 6WUXFWXUHG�3'+�5[

8.=���� ����������� '6����$70�7[

8.=����� ����������� '6����$70�5[

8+� ����������� %LQDU\�,QWHUIDFH�3'+

8+� ����������� 67'�&ORFN�3&$%

8+��8+$�86�� ����������� 6'+�$VV\

86��$�7 ����������� 6'+�&ORFN�3&$%

86��$�7 ����������� 6'+�&ORFN�3&$%

$�7� ����������� 6'+�$VVHPEO\

$�5���� ����������� (QKDQFHG�6'+�&ORFN�3&$%

$�5���� ����������� (QKDQFHG�6'+�$VVHPEO\

$�5����� ����������� (QKDQFHG�6'+�$VVHPEO\

8+� ����������� 670���2SWLFDO�$VVHPEO\

8.7 ����������� 670����2SWLFV

861 ����������� 670����2SWLFV

��� ����������� 670�������'XDO�2SWLFV

��� ����������� 670������

8+.� ����������� -LWWHU�7[�3'+

8+1 ����������� -LWWHU�5[�3'+

$�0 ����������� 670���H�-LWWHU�0RGXOH

$�4� ����������� 670���H�-LWWHU�0RGXOH

$�1 ����������� 670��H�R�-LWWHU�0RGXOH

$�5 ����������� 670��H�R�-LWWHU�0RGXOH

$�3�� ����������� 670�����H�R�-LWWHU�0RGXOH

$�6 ����������� 670�����H�R�-LWWHU�0RGXOH

$�. ����������� -LWWHU�7[�3'+�6'+

$�/ ����������� 670��(�3'+�-LWWHU�5[

$�0 ����������� 670��(�3'+�-LWWHU�5[

$�1 ����������� 670��(�670��2�670��2�3'+�-LWWHU�5[

$�3 ����������� 670��(�670��2�670��2�3'+�-LWWHU�5[

$�9 ����������� 670��(�670��2�3'+�-LWWHU�5[

$�: ����������� 670��(�670��2�3'+�-LWWHU�5[



���

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

7DEOH�������0DLQIUDPH�5HSODFHDEOH�&RPSRQHQWV

+3�3DUW�1XPEHU� 'HVFULSWLRQ� 4XDQWLW\�

���������� $XGLR�%X]]HU���.+] �

������ 5),�*DVNHW ��

��������� 3RXFK �

��������� )URQW�3DQHO�/('�*UHHQ �

��������� )URQW�3DQHO�/('�5HG ��

��������� )URQW�3DQHO�/('�<HOORZ �

��������� )XVH��$������9�2Q�ERDUG�368�$VVHPEO\ �

������������ 3RVW�5HDU �

����������� 3DQHO�%ODQN�6LQJOH �

������������ 3DQHO�%ODQN�'RXEOH �

����������� 3DQHO�%ODQN�'RXEOH�2SWLF� �
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����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

)LJXUH�������2SWLRQ�8+1�-LWWHU�5[�0RGXOH���([SORGHG�9LHZ�



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

7DEOH��������2SWLRQ�8+1�-LWWHU�5[�0RGXOH�3DUWV�/LVW

'HVFULSWLRQ ��+3�3DUW�1R�� ��4W\� ��,WHP�

3'+�5HFYU�3&$% ����������� � �

3DQHO�-LWWHU�5[ ����������� � �

3DQHO�-LWWHU�5[���
�VPDOO�6LHPHQV�

����������� � �

6&5�0&�0��[��PP ��������� � �

&DEOH�&ODPSV ��������� � �

&DEOH�7LH ��������� � �

&EO���SLQ�6LHPHQV ����������� � �

&EO�$V\�%1&�)/��� ����������� � �

&EO�$V\�)/�������
�VPDOO�6LHPHQV�

����������� � �

%ORFN ����������� � �

6FUHZ ��������� � �

1XW ��������� � ��

6HUUDWHG�:DVKHU ��������� � ��

)XVH������$����9 ��������� � 1�6



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

)LJXUH�������$�0�670���H�-LWWHU�5[�0RGXOH���([SORGHG�9LHZ



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

7DEOH��������2SWLRQ�$�0��670���H��-LWWHU�5[�0RGXOH���5HSODFHDEOH�3DUWV�/LVW

NOTE ���0RGXOHV�ZLWK�%XLOG�6WDWXV������DQG�DERYH��QRPLQDO��KDYH�PRGLILFDWLRQ�WR�WKH�&ORFN�%RDUG�
DVVHPEO\��+3��)LOWHU�QRZ�FRQIRUPV�WR�*�����

'HVFULSWLRQ ��+3�3DUW�1R�� ��4W\� ��,WHP�

2SWLRQ�$�0�670��(�-LWWHU�5[�0RGXOH���������
�VHH�1RWH���

����������� � 1�$

2SWLRQ�$�4�670��(�-LWWHU�5[�0RGXOH����������
�VHH�1RWH���

����������� � 1�$

670��(�-LWWHU�5[��%RDUG�$VV\ ����������� � �

&ORFN�%RDUG�$VV\��VHH�1RWH��� ����������� � �

)URQW�3DQHO�$VVHPEO\��%1&� ����������� � �

)URQW�3DQHO�$VVHPEO\��VPDOO�6LHPHQV� ����������� � �

6SDFHU ��������� � �

6FUHZ�PDFKLQH�0��[���PP ��������� � �

3ODLQ�:DVKHU�0��[���� ��������� � �

/RFN�:DVKHU�0� ��������� � �

1XW�0� ��������� � �

6FUHZ�PDFKLQH�0��[��PP ��������� � �

6WDQGRII ��������� � ��



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

)LJXUH�������$�1�$�5�670������H�R�-LWWHU�5[�0RGXOH����([SORGHG�9LHZ



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

7DEOH�������2SWLRQ�$�1�$�5�670����H�R�-LWWHU�5[�0RGXOH�
5HSODFHDEOH�3DUWV�/LVW����

NOTE ���0RGXOHV�ZLWK�%XLOG�6WDWXV������DQG�DERYH��QRPLQDO��KDYH�PRGLILFDWLRQ�WR�WKH�&ORFN�%RDUG�
DVVHPEO\��+3��)LOWHU�QRZ�FRQIRUPV�WR�*�����

'HVFULSWLRQ ��+3�3DUW�1R�� ��4W\� ��,WHP�

2SWLRQ�$�1�670��(�2�-LWWHU�5[�0RGXOH�������
�VHH�1RWH���

����������� � 1�$

2SWLRQ�$�5�670��(�2�-LWWHU�5[�0RGXOH�������
�VHH�1RWH���

����������� � 1�$

670���2SWLFDO��-LWWHU�5[��%RDUG�$VV\ ����������� � �

&ORFN�%RDUG�$VV\��VHH�1RWH��� ����������� � �

2SWLRQ�$�1�)URQW�3DQHO�$VVHPEO\��%1&� ����������� � �

2SWLRQ�$�5�)URQW�3DQHO�$VVHPEO\������������
�VPDOO�6LHPHQV�

����������� � �

6SDFHU ��������� � �

6FUHZ�PDFKLQH�0��[���PP ��������� � �

3ODLQ�:DVKHU�0��[���� ��������� � �

/RFN�:DVKHU�0� ��������� � �

1XW�0� ��������� � �

6FUHZ�PDFKLQH�0��[��PP ��������� � �

6WDQGRII ��������� � ��

2SWLFDO�5HFHLYHU�)�2�3,1�7,$���� ��������� � ��

&DEOH�&ODPS ��������� � ��

&RD[LDO�&DEOH ����������� �

&RD[LDO�&DEOH ����������� �

2SWLFDO�%XVKLQJ (���������� �

�2SWLFDO�6KXWWHU�$VVHPEO\ ����������� �



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

)LJXUH�������2SWLRQ�$�3�670������H�R�-LWWHU�5[�0RGXOH����([SORGHG�9LHZ



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

7DEOH��������2SWLRQ�$�3��670������H�R��-LWWHU�5[�0RGXOH�5HSODFHDEOH�3DUWV�/LVW

NOTE ����0RGXOHV�ZLWK�%XLOG�6WDWXV������DQG�DERYH��QRPLQDO��KDYH�PRGLILFDWLRQ�WR�WKH�&ORFN�%RDUG�
DVVHPEO\��+3��)LOWHU�QRZ�FRQIRUPV�WR�*�����

'HVFULSWLRQ ��+3�3DUW�1R�� ��4W\� ��,WHP�

2SWLRQ�$�3�670����(�2�-LWWHU�5[�0RGXOH����VHH�1RWH���

2SWLRQ�$�6�670����(�2�-LWWHU�5[�0RGXOH����VHH�1RWH���

670�����2SWLFDO��-LWWHU�5[��%RDUG�$VV\

&ORFN�%RDUG�$VV\��VHH�1RWH���

2SWLRQ�$�3�)URQW�3DQHO�$VVHPEO\��%1&�

2SWLRQ�$�6�)URQW�3DQHO�$VVHPEO\��VPDOO�6LHPHQV��

6SDFHU�

6FUHZ�PDFKLQH�0��[���PP

3ODLQ�:DVKHU�0��[����

/RFN�:DVKHU�0�

1XW�0�

6FUHZ�PDFKLQH�0��[��PP

6WDQGRII

2SWLFDO�5HFHLYHU�)�2�3,1�7,$����

&DEOH�&ODPS

&RD[LDO�&DEOH

&RD[LDO�&DEOH

2SWLFDO�%XVKLQJ

2SWLFDO�6KXWWHU�$VVHPEO\

�����������

�����������

�����������

�����������
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5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

)LJXUH�������2SWLRQ�8+.�-LWWHU�7[�0RGXOH���([SORGHG�9LHZ�



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

7DEOH��������2SWLRQ�8+.�-LWWHU�7[�0RGXOH�3DUWV�/LVW

'HVFULSWLRQ ��+3�3DUW�1R�� ��4W\� ��,WHP�

3'+�5HFYU�3&$% ����������� � �

3DQHO�-LWWHU�7[ ����������� � �

6&5�0&�0��[��PP ��������� � �



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

)LJXUH�������2SWLRQ�$�.�-LWWHU�DQG�:DQGHU�7UDQVPLWWHU�0RGXOH���([SORGHG�9LHZ



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

7DEOH���������$�.�-LWWHU�DQG�:DQGHU�7UDQVPLWWHU�0RGXOH�5HSODFHDEOH�3DUWV�/LVW���

'HVFULSWLRQ ��+3�3DUW�1R�� ��4W\� ��,WHP�

$�.�-LWWHU�DQG�:DQGHU�7UDQVPLWWHU�0RGXOH ����������� � �

-LWWHU�7[�,QWHUIDFH�3/$ ����������� � �

)URQW�3DQHO�$VV\� ����������� � �

&DEOH�$VV\���%1&� ����������� � �

&DEOH�$VV\���%1&� ����������� � �

/RFN�:DVKHU� ��������� � �

3DQ�+HDG�6FUHZ�0�[�PP� ��������� � �

5),�*DVNHW ��������� � �



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

)LJXUH�������2SWLRQ�8+&�0XOWLSOH�2XWSXW�0RGXOH���([SORGHG�9LHZ�



����

5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ

7DEOH��������2SWLRQ�8+&�0XOWLSOH�2XWSXW�0RGXOH�3DUWV�/LVW

'HVFULSWLRQ ��+3�3DUW�1R�� ��4W\� ��,WHP�

0XOW�2�3�3&$% ����������� � �

3DQHO�0XOW�2XWSXW�
�%1&�

����������� � �

3DQHO�0XOW�2XWSXW�
�VPDOO�6LHPHQV�

����������� � �

6&5�0&�0��[��PP ��������� � �

&DEOH�&ODPSV ��������� � �

&DEOH�7LH ��������� � �

&EO�$V\�%1&�)/��� ����������� � �

&EO�$V\�)/�����������
�VPDOO�6LHPHQV�

����������� � �

1XW ��������� � �

6HUUDWHG�:DVKHU ��������� � �

)XVH����$����9 ��������� � 1�6

)XVH������$����9 ��������� � 1�6
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5HSODFHDEOH�3DUWV 2UGHULQJ�,QIRUPDWLRQ



���

�

�6HUYLFH����������������������������������������������������

7KHRU\�RI�2SHUDWLRQ

)LJXUH������7KH������&�%ORFN�'LDJUDP

*HQHUDO

7KH�+3������&�LV�RQH�RI�WKH�UDQJH�RI�7HOHFRPPXQLFDWLRQV�7HVW�SURGXFWV�IURP�+HZOHWW�
3DFNDUG��,W�LV�XVHG�LQ�WHVWLQJ�ERWK�HOHFWULFDO�DQG�RSWLFDO�LQWHUIDFHV�DW�3'+�'6Q�DQG�621(7�
6'+�UDWHV��,W�LV�DOVR�XVHIXO�LQ�WHVWLQJ�$70�QHWZRUNV�DQG�QHWZRUN�HTXLSPHQW��LQFOXGLQJ�
JHQHUDWLRQ�DQG�PHDVXUHPHQW�RI�MLWWHU���

7KH�$QDO\]HU�FRPSULVHV�D�PDLQIUDPH�ZLWK�D�ODUJH�FRORXU�GLVSOD\��GLVF�GULYH�DQG�RSWLRQDO����
FROXPQ�3ULQWHU��6LQJOH�DQG�GRXEOH�ZLGWK�3OXJ�LQ�PRGXOHV�DUH�DGGHG�WR�PHHW�WKH�FXVWRPHU
V�
UHTXLUHPHQWV�IRU�WKH�YDULRXV�WHVW�IXQFWLRQV�

,QWURGXFWLRQ

$�EORFN�GLDJUDP�RI�WKH�+3������&�LV�VKRZQ�LQ�)LJXUH�������7KH�$��PRWKHUERDUG�LV�WKH�PDLQ�
FRPPXQLFDWLRQ�KLJKZD\�EHWZHHQ�DOO�RWKHU�PRGXOHV�LQ�WKH��+3������&��7KHVH�DUH�

W3
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6HUYLFH 7KHRU\�RI�2SHUDWLRQ

368

7KLV�LV�DQ�2(0�VXSSOLHG�3RZHU�6XSSO\�ZKLFK�WDNHV����WR�����9DF�PDLQV�OLQH�LQSXW�DQG�
VXSSOLHV�DOO�QHFHVVDU\�GF�SRZHU�UHTXLUHPHQWV�WR�WKH�+3������&�

)DQ

7KLV�LV�D�EDUUHO�IDQ�ZKLFK�UXQV�WKH�OHQJWK�RI�WKH�$��PRWKHUERDUG�DQG�FRROV�DOO�WKH�PRGXOHV�LQ�
WKH�LQVWUXPHQW��,W�LV�VXSSOLHG�E\����9GF�IURP�WKH�368�DQG�LV�WKHUHIRUH�D�XVHIXO�ILUVW�LQGLFDWRU�
WKDW�WKH�368�LV�DW�OHDVW�SDUWLDOO\�RSHUDWLRQDO�

&38

7KLV�LV�D�GRXEOH�ZLGWK��SOXJ�LQ�PRGXOH�DQG�LV�DOZD\V�LQVWDOOHG�LPPHGLDWHO\�WR�WKH�OHIW�RI�WKH�
368��,W�FRQWDLQV�WKH�PDLQ�FRQWURO�SURFHVVRU�IRU�WKH�+3������&�WRJHWKHU�ZLWK�WKH�IORSS\�GLVF�
GULYH��56������+3�,%�DQG�/$1�SRUWV��,W�FRPPXQLFDWHV�GLUHFWO\�ZLWK�DOO�WKH�SOXJ�LQV�DQG�RXWSXWV�
GDWD�WR�WKH�FRORXU�GLVSOD\��DQG��RU�RSWLRQDO�3ULQWHU�YLD�WKH�$��PRWKHUERDUG�DQG�:��ULEERQ�
FDEOH��

$�IORSS\�GLVF�GULYH�LV�ILWWHG��WR�ORDG��XSGDWH�ILUPZDUH�DQG�VWRUH�UHVXOW�ILOHV�RQ�IORSS\�GLVF��
,QWHUIDFHV�WR��56������+3�,%�DQG�/$1�FRPPXQLFDWLRQ�SRUWV�DUH�DOVR�DYDLODEOH�DV�RSWLRQV�

2Q�ERDUG�IODVK�((3520�FRQWDLQV�FDOLEUDWLRQ�GDWD�IRU�WKH�YDULRXV�SOXJ�LQ�PRGXOHV�WRJHWKHU�
ZLWK�WKH�2SWLRQ�VWUXFWXUH�SHFXOLDU�WR�WKH�SDUWLFXODU�+3������&�WKH�&38�LV�LQVWDOOHG�LQ�

2WKHU�3OXJ�LQ�0RGXOHV

3OXJ�LQ�PRGXOHV�DUH�DYDLODEOH�IRU�YDULRXV�IXQFWLRQV�DV�7�&DUULHU��3'+��VWUXFWXUHG�DQG�
XQVWUXFWXUHG���6'+��621(7��$70�-LWWHU�DQG�/$1�WHVWLQJ��7KHVH�DUH�H[SODLQHG�PRUH�IXOO\�LQ�
WKHLU�UHOHYDQW�VHFWLRQV��5HSDLU�LV�E\�3&$��RU�PRGXOH��UHSODFHPHQW�

'LVSOD\�.H\ERDUG

7KH�FRORXU�'LVSOD\�DQG�NH\ERDUG�SURYLGHV�WKH�PDLQ�RSHUDWRU�LQWHUIDFH�WR�WKH�
+3������&��,W�LV�FRQQHFWHG�WR�WKH�PDLQ�$��PRWKHUERDUG�YLD�ULEERQ�FDEOH�:;�

7KH�GLVSOD\�LV�DQ�DVVHPEO\�FRQVLVWLQJ�RI�D�FRORXU�HOHFWUROXPLQHVFHQW�GLVSOD\��D�PHPEUDQH�
NH\ERDUG�DQG�WKUHH�3&$�DVVHPEOLHV��7KH�FRPSOHWH�XQLW�LV�DYDLODEOH�DV�DQ�H[FKDQJH�DVVHPEO\�
DOWKRXJK�WKH�ORZHU�OHYHO�3&$�DVVHPEOLHV�DUH�DYDLODEOH�LI�UHTXLUHG��

,Q�/LG�3ULQWHU

7KLV�LV�DQ����FROXPQ�JUDSKLFV�3ULQWHU�ZKLFK�SOXJV�LQWR�WKH�IURQW�SDQHO�RI�WKH�
+3������&��$�IOLS�XS�FRYHU�DOORZV�SDSHU�UHSODFHPHQW�DQG�YLHZLQJ�RI�WKH�WKUHH�VWDWXV�/('6��
7KHUH�DUH�QR�VHUYLFHDEOH�SDUWV�ZLWKLQ�WKH�XQLW�DQG�WKH�3ULQWHU�PXVW�EH�UHSODFHG�DV�D�XQLW�LI�
VXVSHFWHG�WR�EH�IDXOW\�

6HOI�7HVWV

6HOI�WHVWV�DUH�DYDLODEOH�IRU�HDFK�SOXJ�LQ�PRGXOH�ZKLFK�VKRXOG�JLYH�DSSUR[LPDWHO\����SHU�FHQW�
FRQILGHQFH�WKDW�WKH�XQLW�LV�IXOO\�IXQFWLRQDO�



���

6HUYLFH *HQHUDO�,QIRUPDWLRQ

*HQHUDO�,QIRUPDWLRQ

,QWURGXFWLRQ�

7KLV�VHFWLRQ�FRQWDLQV�LQIRUPDWLRQ�WR�KHOS�WURXEOHVKRRW�DQG�UHSDLU�WKH�+HZOHWW�3DFNDUG�0RGHO�
+3������&�&RPPXQLFDWLRQV�3HUIRUPDQFH�$QDO\]HU��7KH�LQIRUPDWLRQ�LV�RUJDQL]HG�LQWR�
VXEVHFWLRQV�DV�IROORZV��

 • *HQHUDO�,QIRUPDWLRQ���,QWURGXFWLRQ��6DIHW\�&RQVLGHUDWLRQV��$QWL�VWDWLF�3UHFDXWLRQV�DQG�
5HSDLU�6WUDWHJ\��

 • %XLOW�LQ�6HUYLFH�)HDWXUHV���'HVFULEHV�6HOI�7HVW�DQG�RWKHU�7URXEOHVKRRWLQJ�IHDWXUHV��

 • *HQHUDO�6HUYLFH�6KHHWV���&RQWDLQ�$VVHPEO\�/HYHO�WURXEOHVKRRWLQJ�LQIRUPDWLRQ��
*��LV�WKH�VWDUW�SRLQW�IRU�DOO�WURXEOHVKRRWLQJ�DQG�ZLOO�OHDG�WR�RWKHU�*HQHUDO�6HUYLFH�6KHHWV�
�*�6KHHWV��ZKLFK�LVRODWH�WKH�IDXOW\�DVVHPEO\��

 • 'LVPDQWOLQJ�3URFHGXUHV���3URYLGHV�SURFHGXUHV�IRU�UHPRYLQJ�DQG�UHILWWLQJ�0RGXOHV�DQG�
ERDUG�DVVHPEOLHV��

6DIHW\�&RQVLGHUDWLRQV�

7KH�+3������&�LV�GHVLJQHG�LQ�DFFRUGDQFH�ZLWK�LQWHUQDWLRQDO�VDIHW\�VWDQGDUGV��+RZHYHU�
SRWHQWLDOO\�OHWKDO�YROWDJHV�DUH�SUHVHQW�LQ�WKH�3RZHU�6XSSO\�8QLWV��0DLQWHQDQFH�VKRXOG�RQO\�EH�
FDUULHG�RXW�E\�TXDOLILHG�6HUYLFH�3HUVRQQHO�ZKR�DUH�DZDUH�RI�WKH�ILUH�DQG�HOHFWULF�VKRFN�
KD]DUGV�LQYROYHG��

WARNING 352&('85(6�'(6&5,%('�,1�7+,6�6(&7,21�$5(�3(5)250('�:,7+�32:(5�
6833/,('�$1'�3527(&7,9(�6+,(/'�&29(56�5(029('��5(3$,56�6+28/'�
21/<�%(�3(5)250('�%<�6(59,&(�75$,1('�3(56211(/�:+2�$5(�$:$5(�2)�
7+(�+$=$5'6�,192/9('��

WARNING 7R�SURWHFW�RSHUDWLQJ�SHUVRQQHO��WKH�LQVWUXPHQW�FKDVVLV�PXVW�EH�JURXQGHG��3URYLGH�
/LQH�SRZHU�XVLQJ�RQO\�DSSURYHG�FDEOHV��SOXJV�DQG�VRFNHWV��

$QWL�VWDWLF�3UHFDXWLRQV�

7KH�%RDUG�DVVHPEOLHV�XVHG�LQ�WKLV�LQVWUXPHQW�FRQWDLQ�FRPSRQHQWV�DQG�GHYLFHV�ZKLFK�DUH�
VXVFHSWLEOH�WR�GDPDJH�E\�HOHFWURVWDWLF�GLVFKDUJH��(6'���7R�PLQLPLVH�WKH�ULVN�RI�(6'�GDPDJH��
WKH�IROORZLQJ�SUHFDXWLRQV�VKRXOG�EH�REVHUYHG�ZKHQ�VHUYLFLQJ�WKH�+3������&��

 • 6WDWLF�IUHH�:RUNVWDWLRQ��3HUIRUP�VHUYLFLQJ�RQO\�DW�D�GHVLJQDWHG�VWDWLF�IUHH�ZRUNVWDWLRQ��

 • 6ROGHULQJ��6ROGHULQJ�LURQV�PXVW�EH�SURSHUO\�HDUWKHG��JURXQGHG���$OZD\V�XVH�PHWDOOL]HG�
VROGHU�UHPRYHUV��

 • )UHH]HU�6SUD\��7HPSHUDWXUH�UHODWHG�IDXOWV�VKRXOG�EH�ORFDWHG�XVLQJ�RQO\�DQ�DSSURYHG�DQW�
VWDWLF�IUHH]HU�VSUD\��

 • $QWL�6WDWLF�3URGXFWV��7KH�IROORZLQJ�DQWL�VWDWLF�SURGXFWV�DUH�DYDLODEOH�IURP�+HZOHWW�
3DFNDUG��



���

6HUYLFH *HQHUDO�,QIRUPDWLRQ

5HSDLU�6WUDWHJ\�

7KH�+3������&�XVH�DQ�$VVHPEO\�/HYHO�WURXEOHVKRRWLQJ�UHSDLU�VWUDWHJ\��0DMRU�DVVHPEOLHV�DUH�
FRYHUHG�E\�WKH�+HZOHWW�3DFNDUG�%RDUG�([FKDQJH�3URJUDP�WR�PLQLPLVH�FRVW�RI�RZQHUVKLS��

7URXEOHVKRRWLQJ�

7KH�7URXEOHVKRRWLQJ�LQ�WKLV�VHFWLRQ�DLPV�ILUVWO\�WR�LVRODWH�WKH�IDXOW�WR�PRGXOH�OHYHO�DQG�WKHQ�
ORFDWH�WKH�IDXOW\�ERDUG�DVVHPEO\�ZLWKLQ�WKH�PRGXOH��7KH�LQVWUXPHQWªV�EXLOW�LQ�6HOI�WHVWV�DQG�
GHWDLOHG�§*�6KHHW¨�SURFHGXUHV�DUH�XVHG�WR�KHOS�ZLWK�WKLV��

:KHQ�WKH�IDXOW\�ERDUG�KDV�EHHQ�ORFDWHG��DQ�([FKDQJH�RU�UHSODFHPHQW�DVVHPEO\�FDQ�EH�
RUGHUHG�XVLQJ�WKH�LQIRUPDWLRQ�LQ�WKH�5HSODFHDEOH�3DUWV�6HFWLRQ�RI�WKLV�PDQXDO��'HWDLOHG�
GLVPDQWOLQJ�DQG�UHSODFHPHQW�SURFHGXUHV�DUH�LQFOXGHG�WR�KHOS�ZLWK�ERDUG�UHSODFHPHQW��

3URGXFW� ����+3�3DUW�1R��

$QWL�VWDWLF�:RUNVWDWLRQ ���������

0HWDOOL]HG�6ROGHU�5HPRYHU ���������

:ULVW�VWUDS�DQG�&RUG ���������
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6HUYLFH %XLOW�LQ�6HUYLFH�)HDWXUHV

%XLOW�LQ�6HUYLFH�)HDWXUHV�

7KH�IROORZLQJ�6HUYLFH�IHDWXUHV�DUH�EXLOW�LQ�WR�WKH�+3������&��

 • 3RZHU�RQ�&KHFNV�

 • 6HOI�7HVW�

 • &DOLEUDWLRQ�5RXWLQHV�

 • 0RGXOH�'HEXJ�3DJH�DQG�'HEXJ�)XQFWLRQ�3DJH�

 • 7HVW�DQG�3UREH�3RLQWV�

 • ([WHQGHU�&DUGV�

3RZHU��RQ�&KHFNV�

7KHVH�DUH�UXQ�DXWRPDWLFDOO\�ZKHQ�WKH�XQLW�LV�VZLWFKHG�RQ��7KH\�SHUIRUP�FKHFNV�RQ�WKH�
&RQWURO�3URFHVVRU��0HPRU\�DQG�3HULSKHUDOV��)DLOXUH�ZLOO�FDXVH�D�)DWDO�(UURU�&RGH�WR�EH�
GLVSOD\HG��7KLV�FDQ�EH�UHDG�IURP�WKH�GLVSOD\�RU�WKH�)URQW�3DQHO�/HGV��$�OLVWLQJ�RI�WKH�)DWDO�
(UURU�FRGHV�LV�JLYHQ�LQ�6HUYLFH�6KHHW�*���

6HOI�7HVW�

7KLV�FRQVLVWV�RI�LQGLYLGXDO�WHVWV�ZKLFK�DUH�XVHG�GXULQJ�WURXEOHVKRRWLQJ�WR�YHULI\�WKH�
IXQFWLRQDOLW\�RI�HDFK�VHFWLRQ�RI�WKH�LQVWUXPHQW��7KHVH�DUH��

 • &38�7HVWV�

 • 3'+�7HVWV��ZKHUH�WKLV�RSWLRQ�LV�ILWWHG�

 • 6'+�7HVWV��ZKHUH�WKLV�RSWLRQ�LV�ILWWHG��

 • 2SWLFDO�,QWHUIDFH�7HVWV��ZKHUH�WKLV�RSWLRQ�LV�ILWWHG��

 • -LWWHU�7HVWV��ZKHUH�WKLV�RSWLRQ�LV�ILWWHG�

 • $70�7HVWV��ZKHUH�WKLV�RSWLRQ�LV�ILWWHG�

:KHQ�WURXEOHVKRRWLQJ��*HQHUDO�6HUYLFH�6KHHW�*��ZLOO�LQGLFDWH�ZKHQ�WR�UXQ�6HOI�WHVW�DQG�WKH�
DFWLRQ�WR�EH�WDNHQ�RQ�IDLOXUH��([WHUQDO�FDEOLQJ�DQG�ORRSEDFN�FRQQHFWRUV�DUH�UHTXLUHG�WR�UXQ�
WKHVH�WHVWV��6HUYLFH�6KHHW�*��SURYLGHV�DOO�UHTXLUHG�VHOI�WHVW�VHWXS�LQIRUPDWLRQ��

&DOLEUDWLRQ�5RXWLQHV�

7KHVH�VKRXOG�EH�XVHG�ZKHQ�FDOLEUDWLQJ�WKH�+3������&��7KH\�DUH�DXWRPDWLF�RU�VHPL�DXWRPDWLF�
DQG�DUH�FDOOHG�XS�ZKHQ�UHTXLUHG�LQ�WKH�3HUIRUPDQFH�7HVWV�DQG�$GMXVWPHQW�3URFHGXUHV��

0RGXOH�'HEXJ�3DJH�

7KLV�SDJH�SURYLGHV�VRPH�VHOHF7DEOH�VHWXSV�ZKLFK�DUH�FDOOHG�XS�GXULQJ�3HUIRUPDQFH�7HVWV�DQG�
$GMXVWPHQWV��7KH�0RGXOH�'HEXJ�3DJH�FDQQRW�EH�DFFHVVHG�GXULQJ�QRUPDO�RSHUDWLRQ�DQG�
VKRXOG�QHYHU�EH�XVHG�ZLWKRXW�YDOLG�SURFHGXUHV��

CAUTION ,QVWUXPHQW�GDPDJH�FDQ�UHVXOW�LI�SDUDPHWHUV�DUH�PRGLILHG�LQFRUUHFWO\�LQ�WKH�0RGXOH�'HEXJ�
3DJH��1HYHU�XVH�WKLV�SDJH�ZLWKRXW�YDOLG�SURFHGXUHV��
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6HUYLFH %XLOW�LQ�6HUYLFH�)HDWXUHV

'HEXJ�)XQFWLRQ�3DJH�

7KLV�SDJH�DOORZV�WKH�XVHU�WR�UHDG�DQG�ZULWH�GDWD�GLUHFWO\�LQ�LQVWUXPHQW�UHJLVWHUV��,W�LV�FDOOHG�XS�
GXULQJ�WKH�$GMXVWPHQWV�SURFHGXUHV�WR�VZLWFK�RII�WKH�-LWWHU�7UDQVPLWWHU�RXWSXW�DQG�PD\�DOVR�EH�
XVHG�GXULQJ�WURXEOHVKRRWLQJ�WR�VHW�XS�VSHFLDO�FRQGLWLRQV�RQ�LQGLYLGXDO�PRGXOHV��7KH�'HEXJ�
)XQFWLRQ�3DJH�FDQQRW�EH�DFFHVVHG�GXULQJ�QRUPDO�RSHUDWLRQ�DQG�VKRXOG�QHYHU�EH�XVHG�ZLWKRXW�
YDOLG�SURFHGXUHV��

CAUTION ,QVWUXPHQW�GDPDJH�FDQ�UHVXOW�LI�SDUDPHWHUV�DUH�PRGLILHG�LQFRUUHFWO\�LQ�WKH�'HEXJ�)XQFWLRQ�
3DJH��1HYHU�XVH�WKLV�SDJH�ZLWKRXW�YDOLG�SURFHGXUHV��

7HVW�DQG�3UREH�3RLQWV�

7KHVH�DUH�SURYLGHG�RQ�%RDUG�$VVHPEOLHV�ZLWKLQ�HDFK�0RGXOH�WR�DOORZ�IRU�PRQLWRULQJ�RQ�DQ�
2VFLOORVFRSH�RU�&RXQWHU��7KH\�DUH�XVHG�LQ�$GMXVWPHQW�DQG�7URXEOHVKRRWLQJ�SURFHGXUHV��&DUH�
VKRXOG�EH�WDNHQ�ZKHQ�XVLQJ�3UREH�3RLQWV��DV�WKHVH�GR�QRW�SURYLGH�IRU�WKH�SUREH�WR�EH�KRRNHG�
RQ��

([WHQGHU�&DUGV�

 • 0RGXOH�%RDUG�([WHQGHU�&DUG��SDUW�QXPEHU�+3��������������

7KH�0RGXOH�%RDUG�([WHQGHU�&DUG�LV�UHTXLUHG�GXULQJ�$GMXVWPHQW�DQG�7URXEOHVKRRWLQJ�
SURFHGXUHV�WR�DOORZ�DFFHVV�WR�7HVW�DQG�3UREH�3RLQWV��7R�XVH�WKLV�FDUG��UHPRYH�WKH�UHTXLUHG�
0RGXOH��VHH�127(�EHORZ���ILW�WKH�([WHQGHU�&DUG�LQWR�WKH�FRUUHFW�VORW�LQ�WKH�0DLQIUDPH��WKHQ�
SOXJ�WKH�$VVHPEO\�RQWR�WKH�([WHQGHU�&DUG��,I�WKH�PRGXOH�FRQWDLQV�WZR�SOXJ�LQ�ERDUG�
DVVHPEOLHV��DQRWKHU�0RGXOH�%RDUG�([WHQGHU�FDUG�PD\�EH�UHTXLUHG�WR�NHHS�WKH�VHFRQG�
DVVHPEO\�RSHUDWLQJ�

NOTE :KHQ�UHPRYLQJ�WKH�0RGXOH�WR�XVH�WKH�0RGXOH�%RDUG�([WHQGHU�&DUG��\RX�0867�IROORZ�WKH�
FRUUHFW�0RGXOH�5HPRYDO�DQG�5HSODFHPHQW�SURFHGXUH��



���

6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*����7URXEOHVKRRWLQJ�(QWU\

*HQHUDO�6HUYLFH�6KHHW�*����7URXEOHVKRRWLQJ�(QWU\�

,QWURGXFWLRQ�

7URXEOHVKRRWLQJ�LQIRUPDWLRQ�IRU�WKH�+3������&�LV�FRQWDLQHG�LQ�6HUYLFH�6KHHWV�*��WR�*����$OO�
WURXEOHVKRRWLQJ�VWDUWV�IURP�3DJH�����7URXEOHVKRRWLQJ�(QWU\�&KDUW��%\�IROORZLQJ�WKLV�FKDUW��WKH�
GHWDLOHG�LQIRUPDWLRQ�FRQWDLQHG�LQ�*��WR�*���FDQ�EH�TXLFNO\�DFFHVVHG�

�

7URXEOHVKRRWLQJ�3UHOLPLQDULHV�

1 (QVXUH�QR�REYLRXV�GDPDJH�WR�WKH�LQVWUXPHQW�DQG�WKDW�DOO�0RGXOHV�DUH�ILWWHG�LQ�WKH�FRUUHFW�
VORWV��&KHFN�WR�HQVXUH�0RGXOHV�DUH�SXVKHG�IXOO\�KRPH�LQ�WKH�0DLQIUDPH��

2 &KHFN�WKH�OLQH�IXVH�KDV�WKH�FRUUHFW�UDWLQJ�DQG�LV�QRW�EORZQ��

3 &KHFN�WKH�6HUYLFH�1RWH�OLVWLQJ�IRU�DQ\WKLQJ�ZKLFK�PD\�UHODWH�WR�WKH�IDXOW�\RX�DUH�
WURXEOHVKRRWLQJ�

4 ,I�SRVVLEOH��DFFHVV�WKH�3URGXFW�6XSSRUW�/LQH��7KLV�FRQWDLQV�KHOSIXO�DQG�XS�WR�GDWH�
LQIRUPDWLRQ�RQ�DOO�DVSHFWV�RI�VXSSRUWLQJ�WKH�+3������&��LQFOXGLQJ�WKH�ODWHVW�6HUYLFH�1RWH�
LQGH[��DQG�LV�DYDLODEOH�WR�+HZOHWW�3DFNDUG�HPSOR\HHV��7KH�ZHEVLWH�DGGUHVV�IRU�WKLV�LV�
�KWWS���KSZHE�VTI�KS�FRP�TWR�VXSSRUW�VXSSOD\R�KWP�
1RQ�+HZOHWW�3DFNDUG�SHUVRQQHO�PD\�REWDLQ�LQIRUPDWLRQ�IURP�3URGXFW�6XSSRUW�E\�
FRQWDFWLQJ�WKH�QHDUHVW�+HZOHWW�3DFNDUG�6HUYLFH�&HQWHU��

7URXEOHVKRRWLQJ�6HWXS�

1 (QVXUH�WKH�/LQH�VXSSO\�LV�ZLWKLQ�WKH�UHTXLUHG�YROWDJH�DQG�IUHTXHQF\�UDQJH��VHH�,QVWUXPHQW�
VSHFLILFDWLRQV��DQG�FRQQHFW�WR�WKH�XQLW�XVLQJ�D�VXL7DEOH�FDEOH��

2 5HIHU�WR�*HQHUDO�6HUYLFH�6KHHW�*���6HOI�WHVWV��DQG�FRQQHFW�WKH�UHTXLUHG�H[WHUQDO�FDEOHV�DQG�
ORRSEDFN�FRQQHFWRUV�WR�HDFK�PRGXOH�LQ�WKH�LQVWUXPHQW�

3 6ZLWFK�RQ�WKH�LQVWUXPHQW�DQG�IROORZ�WKH�LQVWUXFWLRQV�LQ�WKH�IROORZLQJ�)ORZ�FKDUW�

Fault Condition
Observed

General Service
Sheet G1

General Service
Sheets G2 to G14

Replaceable
Parts Section

Module Dismantle
& Re-assembly
Procedures G15
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*����7URXEOHVKRRWLQJ�(QWU\

)LJXUH������7URXEOHVKRRWLQJ�(QWU\�&KDUW�

Go to G10

Go to G11

Go to G10

Go to G8

Go to G13

Go to G14

Go to G12

Go to G9

Go to G5

Go to G7

Go to G3

Go to G6

ATM
Fail

Multiple
Outputs
Fail

SPDH
Fail

Printer
Fail

Optics
Fail

Jitter
Fail

SDH
Fail

PDH
Fail

CPU
Fail

Keyboard
Fail

Display
Fail
Front
Panel
LEDs

Power-on
HP 37717C

Is fan
turning?

NoIs
line fuse
blown?

Yes

Replace

Still
blowing?

Check
Display

Blank or
Garbled

Shows
Fatal Error

Cold-start
Message

Check NVM
Battery

Initialize
NVM

Settings
as at

switch-off

RUN All Tests
See G2

RUN Individual
Tests. See G2

Carry out
Performance Tests

Go to G5
CPU

Check low
voltage supplies

See G4-3

Go to G3
Display

Go to G4
PSU

No

Yes

No

Yes

No

Yes

Yes No

Yes

No

Yes

OK?

OK? OK?

Do all
Selftests

pass?

Do all
"Individual"

Selftests
pass?
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*����6HOI�7HVW

*HQHUDO�6HUYLFH�6KHHW�*����6HOI�7HVW

,QWURGXFWLRQ�

6HOI�7HVW�FRQVLVWV�RI�LQGLYLGXDO�WHVWV�ZKLFK�DUH�XVHG�GXULQJ�WURXEOHVKRRWLQJ�WR�YHULI\�HDFK�
PDLQ�IXQFWLRQDO�EORFN�LQ�WKH�LQVWUXPHQW��

6HOI�7HVW�LV�FDOOHG�XS�DV�SDUW�RI�WKH�0DLQ�7URXEOHVKRRWLQJ�(QWU\�FKDUW�LQ�6HUYLFH�6KHHW�*��

7KLV�6HUYLFH�6KHHW�FRQWDLQV�LQIRUPDWLRQ�RQ�KRZ�WR�VHW�XS�WKH�LQVWUXPHQW�WR�UXQ�WKH�6HOI�7HVW�
DQG�KRZ�WR�LQWHUSUHW�6HOI�7HVW�UHVXOWV��

'HVFULSWLRQ

$�VHOIWHVW�H[LVWV�IRU�HDFK�PRGXOH�LQ�WKH�LQVWUXPHQW��(DFK�WHVW�LV�OLVWHG�LQ�WKH�7DEOH�EHORZ�

)XOO�WHVWLQJ�VKRXOG�JLYH�JUHDWHU�WKDQ�����FRQILGHQFH�WKDW�WKH�PRGXOH�LV�RSHUDWLRQDO�DQG�
PHHWLQJ�LW
V�SXEOLVKHG�VSHFLILFDWLRQV�

(DFK�WHVW�PD\�EH�VHOHFWHG�DQG�UXQ�LQGLYLGXDOO\�RU�DOO�WHVWV�PD\�EH�VHOHFWHG�DQG�UXQ�WRJHWKHU�E\�
VHOHFWLQJ��$OO�7HVWV��IURP�WKH�PHQX��,Q�VRPH�FDVHV��LW�PD\�EH�UHTXLUHG�WR�VHOHFW�DQG�UXQ�D�WHVW�
ERWK�LQGLYLGXDOO\�DQG�DV�SDUW�RI�WKH��$OO�7HVWV��VXLWH�WR�IXOO\�WHVW�D�SDUWLFXODU�PRGXOH�

7HVW�
1R

'HVFULSWLRQ 2SWLRQV
�6HH�QRWH�EHORZ�

1XPEHU
�RI�7HVWV

)DLO�&RGHV

� &38��3URFHVVRU� $OO �� ���WR����

� 3'+�WHVWV 8..��>86%@ �� �����WR�����

%LQDU\�,QWHUIDFH�
7HVWV

8+� �� ������WR�����

� 63'+�WHVWV 8.-��>86$@��861 �� �����WR�����

63'+�WHVWV ��� �� ������WR�������������WR������

%LQDU\�,QWHUIDFH�
7HVWV

8+� �� �����WR�����

� 6'+�WHVWV $�7��>$�8@��$�5 ��� ����WR�����������WR������������WR�
22604

� 6'+�WHVWV 86���>86�@ �� ����WR������������WR�����

� 2SWLFDO�WHVWV 8+�����858 �� ����WR�����������WR�����

�� 2SWLFDO��861��WHVWV 8.7��>861@���������� �� �����WR�������������WR������

�� $70�7HVWV��8.=� 8.= �� ������WR������

�� �$70�7HVWV 8.1 �� ������WR������

�� 6HUYLFH�7HVWV� �� �������WR������

�� -LWWHU�WHVWV 8+.��8+1��$�0��$�1��$�3�>$�4��$�5��
$�6@�$�.�������$�/��$�9��$�1

�� �����WR�������������WR������

�� $70�WHVWV 8.1��>86(@ �� ������WR������
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*����6HOI�7HVW

0RGXOHV�ZKLFK�IDOO�LQWR�WKLV�FDWHJRU\�DUH�DV�IROORZV�

'XDO�ZDYHOHQJWK�2SWLFV�0RGXOH��2SWLRQ�861�

7KH������QP�ZDYHOHQJWK�LV�127�WHVWHG�DV�SDUW�RI�WKH��$OO�7HVWV��VXLWH��7KLV�PXVW�EH�VHWXS�DQG�
UXQ�LQGLYLGXDOO\��VHH�EHORZ��

2SWLFDO�/LQH�-LWWHU�0RGXOH��2SWLRQV�$�1��$�3��>$�5@�RU�>$�6@�

7KLV�LV�127�WHVWHG�DV�SDUW�RI�WKH��$OO�7HVWV��VXLWH��2SWLFDO�/LQH�-LWWHU�WHVWV�UHTXLUH�VHSDUDWH�
FRQQHFWLRQV��VR�PXVW�EH�UXQ�LQGLYLGXDOO\��VHH�EHORZ��

6'+�3RLQWHU�6HTXHQFH�DQG�2YHUKHDG�0RGXOH��2SWLRQ�$�7�>$�8�

7KH�56����LQWHUIDFH�ILWWHG�WR�WKLV�RSWLRQ�LV�127�WHVWHG�DV�SDUW�RI�WKH��$OO�7HVWV��VXLWH��7KLV�LV�
WHVWHG�DV�SDUW�RI�WKH�LQGLYLGXDO�$�7�WHVW��VHH�EHORZ��DQG�UHTXLUHV�D�VSHFLDO�,QWHUIDFH�
&RQQHFWRU�

/RRSEDFNV�5HTXLUHG�ZKHQ�5XQQLQJ��$OO�7HVWV�

/RRS�WKH�IROORZLQJ�,�2�SRUWV�ZKHQ�UXQQLQJ��$OO�7HVWV��

2Q�3'+�0RGXOH��2SWLRQV�8..��8.-��>8.1@��>���@���/RRS���Ω 6LJQDO�2XW�WR���Ω 6LJQDO�,Q�
2Q�3'+�0RGXOH��2SWLRQV�8..��8.-��>8.1@��>���@���ORRS����Ω 6LJQDO�2XW�WR����Ω 6LJQDO�,Q�
2Q�3'+�0RGXOH��2SWLRQ�8.-��>���@���ORRS�0X[�WR�'HPX[�

2Q�6'+�0RGXOH��2SWLRQ�86��>86�@��$�7��>$�8@���ORRS���Ω 670��(�2XW�WR���Ω 670��(�,Q�
2Q�2SWLFDO�0RGXOH�ORRS�/DVHU�2XW�WR�/DVHU�,Q�

5XQQLQJ��$OO�7HVWV�

1 3UHVV�WKH� �NH\�DQG�WKH� �VRIWNH\�XQWLO�WKH� �VRIWNH\�LV�GLVSOD\HG�
DW�ERWWRP�RI�WKH�GLVSOD\�

2 3UHVV�WKH� �VRIWNH\�

3 0RYH�WKH�FXUVRU�WR�7(67�7<3(�ILHOG�XVLQJ�WKH� �NH\V�DQG�VHOHFW�7(67�7<3(�>$//�
7(676@�

4 3UHVV�WKH� �NH\�WR�VWDUW�WKH�WHVWV�WKH�581�6723�/('�ZLOO�QRW�EH�OLW��EXW�WKH�
GLVSOD\�ZLOO�LQGLFDWH�5811,1*�

5 7KH�WHVWV�ZLOO�WDNH�EHWZHHQ����PLQXWHV�DQG���KRXU�WR�FRPSOHWH��GHSHQGLQJ�RQ�RSWLRQV�
ILWWHG���,I�DQ\�IDLOXUH�RFFXUV�D�)$,/�180%(5�ZLOO�EH�GLVSOD\HG��$�OLVW�DQG�H[SODQDWLRQ�RI�
WKHVH�IDLO�QXPEHUV�LV�JLYHQ�DW�WKH�HQG�RI�WKLV�VHFWLRQ��)RU�GHWDLOHG�LQIRUPDWLRQ�RQ�HDFK�
VHOIWHVW�IDLOXUH�QXPEHU�UHIHU�WR�WKH�7URXEOHVKRRWLQJ�6HFWLRQ�LQ�WKLV�0DQXDO�

6 :KHQ�WKH�WHVWV�KDYH�FRPSOHWHG�VXFFHVVIXOO\��WKH�GLVSOD\�ZLOO�VKRZ�$//�7(676�3$66('�

/RRSEDFNV�5HTXLUHG�ZKHQ�UXQQLQJ�,QGLYLGXDO�7HVWV

/RRS�WKH�IROORZLQJ�,�2�SRUWV�ZKHQ�UXQQLQJ�DQ\�LQGLYLGXDO�VHOIWHVW�

NOTE <RX�QHHG�RQO\�ORRS�SRUWV�RQ�RSWLRQV��PRGXOHV��ZKLFK�DUH�EHLQJ�WHVWHG�

OTHER  MORE  SELF TEST

SELF TEST

RUN/STOP
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*����6HOI�7HVW

&38�7(676�VHOHFWHG�

)LW�WKH�VSHFLDO�56����ORRSLQJ�OLQN�RU�PDNH�WKH�FRQQHFWLRQV�VKRZQ�EHORZ��

$OVR��ILW�D�IRUPDWWHG�����LQFK�'LVN�LQWR�WKH�'LVN�GULYH�VORW�DW�WKH�VLGH�RI�WKLV�SURFHVVRU�PRGXOH�

5HIHU�WR�WKH�2SHUDWLQJ�0DQXDO�IRU�LQIRUPDWLRQ�RQ�IRUPDWWLQJ�GLVNV�

)LJXUH������'LVN�'ULYH�&38�0RGXOH�56����3RUW�6HOIWHVW�/RRSEDFN�&RQQHFWLRQV

3'+�7(676�VHOHFWHG�

2Q�3'+�0RGXOH��2SWLRQV�8..��8.-��>8.1@��>���@���ORRS���Ω 6LJQDO�2XW�WR���Ω 6LJQDO�,Q�
2Q�3'+�0RGXOH��2SWLRQV�8..��8.-��>8.1@��>���@���ORRS����Ω 6LJQDO�2XW�WR����Ω 6LJQDO�,Q�
2Q�3'+�0RGXOH��2SWLRQ�8.-��>���@���ORRS�0X[�WR�'HPX[�

6'+�7(676�VHOHFWHG�

2Q�6'+�0RGXOH��ORRS���Ω 670��(�2XW�WR���Ω 670��(�,Q�
2Q�6'+�0RGXOH��ILW�6SHFLDO�56����/RRSLQJ�&RQQHFWRU�RU�PDNH�WKH�FRQQHFWLRQV�VKRZQ�EHORZ�

)LJXUH������6'+�0RGXOH�56����3RUW�6HOIWHVW�/RRSEDFN�&RQQHFWLRQV

237,&$/�7(676�VHOHFWHG�

2Q�2SWLFDO�0RGXOH��2SWLRQV�8+���8+���8.7���ORRS�/DVHU�2XW�WR�/DVHU�,Q�

2Q�2SWLFDO�0RGXOH��2SWLRQV�858��861���/DVHU�2XW�WR�/DVHU�,Q�������QP��YLD����G%�2SWLFDO�
$WWHQXDWRU�

CAUTION )DLOXUH�WR�DWWHQXDWH�WKH�2SWLFDO�6LJQDO�IURP�2SWLRQ�858�RU�861�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�
2SWLFDO�5HFHLYHU��

NOTE )DLOXUH�WR�DWWHQXDWH�WKH�2SWLFDO�6LJQDO�IURP�2SWLRQ�858�RU�861�ZLOO�UHVXOW�LQ�VHOIWHVW�IDLOXUH�

-,77(5�7(676�VHOHFWHG�

NOTE <RX�PXVW�KDYH�D�-LWWHU�7UDQVPLWWHU�0RGXOH�ILWWHG�WR�UXQ�WKH�MLWWHU�VHOIWHVW�
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,I�3'+�-,77(5�21/<�ILWWHG��2SWLRQV�8+1��>86�@�

2Q�3'+�0RGXOH��ORRS���Ω 6LJQDO�2XW�WR���Ω 6LJQDO�,Q�

,I�3'+�DQG�6'+�(/(&75,&$/�-,77(5�ILWWHG��2SWLRQV�$�0��>$�4@�

2Q�3'+�0RGXOH��ORRS���Ω 6LJQDO�2XW�WR���Ω 6LJQDO�,Q�

$OVR�ORRS���Ω 670��(�2XW�2Q�WKH�6'+�0RGXOH�WR���Ω 670��(�-LWWHU�,Q�RQ�WKH�-LWWHU�5HFHLYH�
0RGXOH�

,I�3'+�DQG�6'+�(/(&75,&$/�DQG�6'+�237,&$/�-,77(5�ILWWHG��2SWLRQV�$�1��$�3�
>$�5@��>$�6@�

2Q�WKH�3'+�0RGXOH��ORRS����Ω 6LJQDO�2XW�WR����Ω 6LJQDO�,Q�
$OVR�ORRS����Ω 670��(�2XW�2Q�WKH�6'+�0RGXOH�WR����Ω 670��(�-LWWHU�,Q�RQ�WKH�-LWWHU�5HFHLYH�
0RGXOH�

$OVR�ORRS�WKH�/DVHU�2XW�3RUW�RQ�WKH�2SWLFDO�0RGXOH�WR�/DVHU�,Q�RQ�WKH�-LWWHU�5HFHLYH�0RGXOH�
YLD����G%�2SWLFDO�$WWHQXDWRU�LI�WKH�RSWLFDO�PRGXOH�LV�2SWLRQ�858��8VH�WKH������QP�
2SWLFDO�2XW�3RUW�LI�WKH�2SWLFDO�PRGXOH�LV�2SWLRQ�861�

CAUTION )DLOXUH�WR�DWWHQXDWH�WKH�2SWLFDO�6LJQDO�IURP�2SWLRQ�858�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�-LWWHU�
5HFHLYHU�0RGXOH��

NOTE )DLOXUH�WR�DWWHQXDWH�WKH�2SWLFDO�6LJQDO�IURP�2SWLRQ�858�PD\�UHVXOW�LQ�VHOIWHVW�IDLOXUH�

5XQQLQJ�,QGLYLGXDO�7HVWV

1 3UHVV� �NH\�WKH� �VRIWNH\�XQWLO� VRIWNH\�LV�GLVSOD\HG�DW�ERWWRP�RI�
WKH�GLVSOD\�

2 3UHVV� �VRIWNH\�

3 0RYH�WKH�FXUVRU�WR�7(67�7<3(�ILHOG�XVLQJ�WKH� �NH\V�DQG�VHW�WKH�7(67�7<3(�WR�WKH�
LQGLYLGXDO�WHVW�\RX�ZDQW�WR�UXQ�

4 3UHVV�WKH� �NH\�WR�VWDUW�WKH�WHVW�WKH�581�6723�/('�ZLOO�QRW�EH�OLW��EXW�WKH�
GLVSOD\�ZLOO�LQGLFDWH�5811,1*�

5 7KH�WHVW�WLPH�ZLOO�GHSHQG�RQ�WKH�RSWLRQ�EHLQJ�WHVWHG��,I�DQ\�IDLOXUH�RFFXUV�D�)$,/�180%(5�
ZLOO�EH�GLVSOD\HG��$�OLVW�DQG�H[SODQDWLRQ�RI�WKHVH�IDLO�QXPEHUV�LV�JLYHQ�DW�WKH�HQG�RI�WKLV�
VHFWLRQ��)RU�GHWDLOHG�LQIRUPDWLRQ�RQ�HDFK�VHOIWHVW�IDLOXUH�QXPEHU�UHIHU�WR�WKH�
WURXEOHVKRRWLQJ�6HFWLRQ�LQ�WKLV�0DQXDO�

6 :KHQ�WKH�VHOHFWHG�WHVW�KDV�FRPSOHWHG�VXFFHVVIXOO\��WKH�GLVSOD\�ZLOO�VKRZ�3$66('��<RX�FDQ�
WKHQ�VHOHFW�DQG�UXQ�WKH�QH[W�LQGLYLGXDO�WHVW�RI�\RXU�FKRLFH�RU�H[LW�WKH�VHOIWHVW�VFUHHQ�

OTHER  MORE  SELF TEST

SELF TEST

RUN/STOP
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6HOIWHVW�1RWHV

1 7KH�XVHU�FDQ�VHOHFW�HDFK�WHVW�LQGLYLGXDOO\�RU�UXQ�WKHP�DOO�DV�D�VXLWH�

2 ,I�\RX�ZDQW�WR�VWRS�WKH�VHOIWHVW�DIWHU�LW�KDV�FRPPHQFHG�UXQQLQJ��\RX�ZLOO�QHHG�WR�F\FOH�
SRZHU�RQ�WKH�LQVWUXPHQW�

3 7HVW�IDLOXUH�ZLOO�SURGXFH�DQ�HUURU�FRGH�QXPEHU��DQG�VRPHWLPHV�D�PHVVDJH���7KH�(UURU�FRGH�
QXPEHU�ZLOO�XVXDOO\�EH�LQ�WKH�IRUPDW�;;<<==��([FHSW�IRU�WKH�&38�7HVWV��ZKHUH�;;�LV�WKH�
7HVW�1XPEHU��<<�LV�WKH�6XEWHVW�1XPEHU�DQG�==�LV�D�QXPEHU�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�IDLO�
FRQGLWLRQ��

4 $�WHVW�IDLOXUH�ZLOO�QRUPDOO\�SRLQW�WR�D�IDXOW�RQ�D�VSHFLILF�PRGXOH�LQ�WKH�LQVWUXPHQW�DQG�FDQ�
RIWHQ�SRLQW�GLUHFWO\�WR�WKH�IDXOW\�ERDUG�DVVHPEO\�

5 :KHQ�D�VHOIWHVW�IDLOV��WKH�LQVWUXPHQW�ZLOO�EH�IUR]HQ�ZLWK�WKH�IDLO�FRQGLWLRQV�VWLOO�VHW�XS�L�H��DOO�
WUDQVPLWWHU�DQG�UHFHLYHU�SDUDPHWHUV�ZLOO�EH�VHW�XS�DV�LQ�WKH�IDLOXUH�PRGH��7KLV�DOORZV�HDVLHU�
WURXEOHVKRRWLQJ�RI�WKH�IDLO�FRQGLWLRQ�DQG�LV�XVHG�DV�WKH�EDVLV�IRU�PDQ\�RI�WKH�*HQHUDO�
6HUYLFH�6KHHW�7URXEOHVKRRWLQJ�SURFHGXUHV�

6 $Q�LQGLYLGXDO�6HOIWHVW�FDQ�EH�F\FOHG�FRQWLQXRXVO\�WR�KHOS�LVRODWH�DQ�LQWHUPLWWHQW�RU�
RFFDVLRQDO�IDLOXUH��

7KH�WURXEOHVKRRWLQJ�LQ�*HQHUDO�6HUYLFH�6KHHW�*��RI�WKH�6HUYLFH�0DQXDO�ZLOO�LQGLFDWH�WKH�
DFWLRQ�WR�EH�WDNHQ�RQ�DQ\�VHOIWHVW�IDLOXUH��

'LDJQRVWLF�7HVWV�

7KHVH�URXWLQHV�WHVW�WKH�RSHUDWLRQ�RI�WKH�&RORXU�'LVSOD\��)URQW�3DQHO�/('6�DQG�NH\ERDUG�DV�
ZHOO�DV�SURYLGLQJ�PRUH�GHWDLOHG�&38�DQG�5HPRWH�,QWHUIDFH�7HVWV��7KH\�ZLOO�QRUPDOO\�EH�UXQ�
DIWHU�WKH�PDLQ�VHOIWHVWV�RU�LI�D�IDXOW�RQ�DQ\�RI�WKHVH�IXQFWLRQDO�EORFNV�LV�LQGLFDWHG��7KH�
WURXEOHVKRRWLQJ�LQ�*HQHUDO�6HUYLFH�6KHHW�*��ZLOO�LQGLFDWH�WKH�DFWLRQ�WR�EH�WDNHQ�RQ�IDLOXUH�RI�
DQ\�'LDJQRVWLF�WHVW��

5XQQLQJ�5HSHDW�6HOI�7HVW�

1 'LVSOD\�WKH�2WKHU�7HVW�)HDWXUHV�3DJH�E\�VLPXOWDQHRXVO\�SUHVVLQJ�>6,1*/(@�DQG�WKH��WK�
VRIWNH\�IURP�WKH�OHIW�EHORZ�WKH�GLVSOD\��

2 6HOHFW�5HSHDW�6HOI�7HVW�E\�PRYLQJ�WKH�FXUVRU�WR�>1250$/@�DQG�FKDQJLQJ�WR�>5(3($7@��

3 6HOHFW�WKH�WHVW�\RX�ZDQW�WR�UXQ�DQG�LW�ZLOO�F\FOH�DXWRPDWLFDOO\��

7R�DERUW�WKH�WHVWV��\RX�ZLOO�QHHG�WR�VZLWFK�WKH�LQVWUXPHQW�RII��:KHQ�VZLWFKHG�RQ�DJDLQ��WKH�
5HSHDW�6HOIWHVW�ZLOO�EH�GLVDEOHG��L�H��UHWXUQHG�WR�>1250$/@�PRGH��

5XQQLQJ�)URQW�3DQHO�/('6�'LDJQRVWLF�7HVW�

1 'LVSOD\�WKH�2WKHU�7HVW�)HDWXUHV�3DJH�E\�VLPXOWDQHRXVO\�SUHVVLQJ�>6,1*/(@�DQG�WKH��WK�
VRIWNH\�IURP�WKH�OHIW�EHORZ�WKH�)URQW�3DQHO�GLVSOD\��

2 7R�VWDUW�WHVWLQJ��VHOHFW�/('�7(67��7KH�WHVW�ZLOO�DXWRPDWLFDOO\�OLJKW�HDFK�/('�LQ�VHTXHQFH��
VR�WKH�RSHUDWRU�PXVW�ORRN�IRU�DQ�XQOLW�/('�GXULQJ�WKLV�VHTXHQFH��

3 7R�VWRS�WKH�WHVW��SUHVV�$%257�7(67�VRIWNH\��7KH�WHVW�ZLOO�VWRS�DW�WKH�HQG�RI�WKH�FXUUHQW�
VHTXHQFH�DQG�WKH�GLVSOD\�ZLOO�UHWXUQ�WR�WKH�2WKHU�7HVW�)HDWXUHV�SDJH��

4 3UHVV�(;,7�VRIWNH\�WR�UHWXUQ�WR�QRUPDO�RSHUDWLRQ��
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5XQQLQJ�WKH�.H\ERDUG�'LDJQRVWLF�7HVW�

1 'LVSOD\�WKH�.H\ERDUG�7HVW�3DJH�E\�VLPXOWDQHRXVO\�SUHVVLQJ�>6,1*/(@�DQG�WKH��UG�VRIWNH\�
IURP�WKH�OHIW�EHORZ�WKH�)URQW�3DQHO�GLVSOD\��

2 3UHVV�HDFK�IURQW�SDQHO�NH\�RQFH�WR�FKHFN�RSHUDWLRQ��:KHQ�WKH�NH\�LV�SUHVVHG��WKH�GLVSOD\�
ZLOO�VKRZ�WKH�NH\�IXQFWLRQ�LQ�WKH�/DVW�.H\�3UHVVHG�ILHOG��VR�WKH�RSHUDWRU�PXVW�ORRN�IRU�DQ�
LQFRUUHFW�GHVFULSWLRQ�LQ�WKLV�ILHOG��

3 7R�VWRS�WKH�WHVW��SUHVV�WKH�VDPH�NH\�WZLFH��7KH�LQVWUXPHQW�ZLOO�UHWXUQ�WR�QRUPDO�RSHUDWLRQ��

5XQQLQJ�WKH�'LVSOD\�'LDJQRVWLF�7HVW�

1 6WDUW�WKH�'LVSOD\�'LDJQRVWLF�7HVW�E\�VLPXOWDQHRXVO\�SUHVVLQJ�>6,1*/(@�DQG�WKH��QG�VRIWNH\�
IURP�WKH�OHIW�EHORZ�WKH�)URQW�3DQHO�GLVSOD\��

2 7KH�WHVW�ZLOO�DXWRPDWLFDOO\�VHW�XS�GLIIHUHQW�7HVW�&DUGV�RQ�WKH�GLVSOD\��7KHVH�DUH�GHVLJQHG�WR�
VKRZ�DQ\�SUREOHPV�ZLWK�EULJKWQHVV��FRQWUDVW�DQG�FKDUDFWHU�GHILQLWLRQ�RQ�WKH�GLVSOD\��VR�WKH�
RSHUDWRU�PXVW�ORRN�IRU�DQ\�REYLRXV�SUREOHPV�LQ�WKHVH�DUHDV��7KH�'LVSOD\�WHVW�VHTXHQFH�LV�
DV�IROORZV��
7KH�GLVSOD\�LV�FRPSOHWHO\�ZKLWH��
7KH�GLVSOD\�LV�FRPSOHWHO\�UHG��
7KH�GLVSOD\�LV�FRPSOHWHO\�JUHHQ��
7KH�GLVSOD\�LV�FRPSOHWHO\�EOXH��
7KH�GLVSOD\�LV�VZHSW�IURP�WRS�WR�ERWWRP�XQWLO�FRYHUHG�E\�D�EODFN�DQG�\HOORZ�PDWUL[��
7KH�GLVSOD\�VKRZV�D�JURXS�RI�ODUJH�DOSKD�QXPHULF�FKDUDFWHUV�
7KH�GLVSOD\�VKRZV�D�JURXS�RI�VPDOOHU�DOSKD�QXPHULF�FKDUDFWHUV�DQG�D�VTXDUH�WHVW�SDWWHUQ�
RQ�WKH�ULJKW�VLGH��

3 2Q�WKH�ILQDO�SDUW�RI�WKLV�WHVW�VHTXHQFH��WKH�PHVVDJH�',63/$<�7(67�(1'6�ZLOO�EH�VKRZQ�DW�
WKH�ERWWRP�RI�WKH�GLVSOD\�DQG�WKH�LQVWUXPHQW�ZLOO�UHWXUQ�WR�QRUPDO�RSHUDWLRQ��

5XQQLQJ�WKH�3URFHVVRU�'LDJQRVWLF�7HVW�

1 'LVSOD\�WKH�3URFHVVRU�%RDUG�7HVW�3DJH�E\�VLPXOWDQHRXVO\�SUHVVLQJ�>6,1*/(@�DQG�WKH��WK�
VRIWNH\�IURP�WKH�OHIW�EHORZ�WKH�)URQW�3DQHO�GLVSOD\��

2 (DFK�RI�WKH�HOHPHQWV�EHORZ�ZLOO�EH�WHVWHG�DXWRPDWLFDOO\�DQG�D�3DVV�RU�)DLO�PHVVDJH�DQG�
(UURU�&RGH�GLVSOD\HG�DW�WKH�HQG��8VH�WKH�LQIRUPDWLRQ�LQ�6HUYLFH�6KHHW�*��WR�WURXEOHVKRRW�
DQ\�RI�WKHVH�IDLO�FRGHV��

3 7R�VWRS�WKH�WHVW�DW�DQ\�WLPH��SUHVV�$%257�7(67�VRIWNH\��7KH�WHVW�ZLOO�VWRS�DW�WKH�HQG�RI�WKH�
FXUUHQW�VHTXHQFH�DQG�WKH�LQVWUXPHQW�ZLOO�UHWXUQ�WR�QRUPDO�RSHUDWLRQ��

4 :KHQ�WKH�WHVW�HQGV��SUHVV�WKH�&217,18(�VRIWNH\�DQG�WKH�LQVWUXPHQW�ZLOO�UHWXUQ�WR�QRUPDO�
RSHUDWLRQ��
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6HOI�7HVW�)DLO�1XPEHUV

7KH�IROORZLQJ�OLVW�RI�VHOI�WHVW�IDLOXUH�FRGHV�PD\�EH�XVHG�DV�D�4XLFN�5HIHUHQFH�*XLGH�WR�
LQGLFDWH�WKH�DUHD�RI�D�IDLOXUH�RQ�WKH�+3������&�

:KHQ�VHOI�WHVW�LV�UXQ�IDLO�QXPEHUV�PD\�EH�GLVSOD\HG��7KH�IDLO�QXPEHUV�DQG�D�GHVFULSWLRQ�DUH�
OLVWHG�LQ�WKH�IROORZLQJ�SDJHV�LQ�QXPHULFDO�RUGHU�

1R� 'HVFULSWLRQ

���WR���� &38��3URFHVVRU��DOO�LQVWUXPHQWV

6'+�7HVWV�$�7��>$�8@��$�5

1R� 'HVFULSWLRQ

��� 670���6LJQDO�/RVV

��� 670���3DWWHUQ�6\QF�/RVV

��� 670���%LW�(UURUV

��� 670���6LJQDO�/RVV

��� 670���6LJQDO�/RVV

��� 670���1R�RIIVHW���)UHTXHQF\�ORZ

��� 670���1R�RIIVHW���)UHTXHQF\�KLJK

��� 670���6LJQDO�/RVV

��� 670��������SSP���2IIVHW�ORZ

��� 670��������SSP���2IIVHW�KLJK

��� 670���6LJQDO�/RVV

��� 670��������SSP���2IIVHW�ORZ

��� 670��������SSP���2IIVHW�KLJK

��� 670���&ORFN�/RVV

��� 670���5HI�&ON�GLY�UDWLR� �����EXW�12�&ORFN�/RVV

6'+�7HVWV�86���>86�@

1R� 'HVFULSWLRQ

��� 670���6LJQDO�/RVV

��� 670���3DWWHUQ�6\QF�/RVV

��� 670���%LW�(UURUV

��� 670���6LJQDO�/RVV

��� 670���1R�RIIVHW���)UHTXHQF\�ORZ

��� 670���1R�RIIVHW���)UHTXHQF\�KLJK
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��� 670���6LJQDO�/RVV

��� 670��������SSP���2IIVHW�ORZ

��� 670��������SSP���2IIVHW�KLJK

��� 670���6LJQDO�/RVV

��� 670��������SSP���2IIVHW�ORZ

��� 670��������SSP���2IIVHW�KLJK

��� 670���)UDPH�RU�3RLQWHU�6\QF�/RVV

��� 670���%��%,3�(UURUV

��� 670���%��%,3�(UURUV

6'+�7HVWV�86���>86�@

1R� 'HVFULSWLRQ

2SWLFDO�7HVWV�8+�����858

1R� 'HVFULSWLRQ

��� 670���2SWLFDO�6LJQDO�/RVV

��� 670���2SWLFDO�DODUPV�SUHVHQW

��� 670���2SWLFDO�3DWWHUQ�6\QF�/RVV

��� 670���2SWLFDO�%LW�(UURUV

��� 670���2SWLFDO�3DWWHUQ�6\QF�/RVV

��� 670���2SWLFDO�%LW�(UURU�5DWH�ORZ

��� 670���2SWLFDO�%LW�(UURU�5DWH�KLJK

��� 670���2SWLFDO�1R�6LJQDO�/RVV

2SWLFDO��861��7HVWV�8.7��>861@

1R� 'HVFULSWLRQ

���� )(3520�VXP�FKHFN�HUURU

���� 65$0�HUURU

���� 65$0�HUURU

���� 65$0�HUURU

���� 65$0�HUURU

���� 65$0�DGGUHVV�HUURU

���� 56����'&'�VWXFN�ORZ�RU�KLJK

���� 56����5,�VWXFN�ORZ�RU�KLJK

���� 56����'65�VWXFN�ORZ�RU�KLJK
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���� 56����&76�VWXFN�ORZ�RU�KLJK

���� 56����5[�WRR�PDQ\�E\WHV

���� 56����7[�WLPH�RXW

���� 56����5[�WRR�IHZ�E\WHV

���� 56����7[�5[�GDWD�IDLOXUH

���� +3,%�GULYHU�FKLS�IDLOV

���� 57&�VHW�LQFRUUHFWO\

���� 57&�QRW�WLFNLQJ�FRUUHFWO\

���� 3DUDOOHO�3RUW�IDLOHG�WR�VHQG�GDWD

���� ,QWHUQDO�SULQWHU�IDLOV

���� .H\EG�SURF�LQWHUQDO�5$0�IDLOV

���� .H\EG�SURF�H[WHUQDO�5$0�IDLOV

���� .H\EG�SURF�520�IDLOV

���� )URQW�SDQHO�QR�UHVSRQVH

���� )URQW�SDQHO�FRPPDQG�QRW�RN

���� )URQW�SDQHO�UHWXUQHG�DQ�LQYDOLG�HUURU�QXPEHU

���� )URQW�SDQHO�FSX�RU�8$57�HUURU

���� &DQQRW�GHWHFW�IURQW�SDQHO�SULQWHU

���� 95$0�GDWD�HUURU

2SWLFDO��861��7HVWV�8.7��>861@

1R� 'HVFULSWLRQ

&38�$OO�2SWLRQV

1R� 'HVFULSWLRQ

���� ',6.���QR�GLVN�LQ�GULYH

���� ',6.���GLVN�LV�IXOO

���� ',6.���GLVN�ZULWH�IDLOXUH

���� ',6.���GLVN�UHDG�IDLOXUH

���� ',6.���GLVN�YHULI\�UHDG�ZULWH�IDLOXUH

���� /$1�IDLOHG�
SRZHU�RQ
�WHVW

���� /$1�WHVW�UHWXUQHG�DQ�LQYDOLG�HUURU�QXPEHU

���� 1R�/$1�KDUGZDUH�IRXQG

���� /$1�ILWWHG��QR�WHVW�UHVXOW�DYDLODEOH

���� )URQW�SDQHO�QR�UHVSRQVH

���� )URQW�SDQHO�FRPPDQG�QRW�RN

���� )URQW�SDQHO�UHWXUQHG�DQ�LQYDOLG�HUURU�QXPEHU
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���� 'XDO�3RUW�65$0�GDWD�HUURU

���� 'XDO�3RUW�65$0�DGGUHVV�HUURU

���� )URQW�SDQHO�QR�UHVSRQVH

���� )URQW�SDQHO�FRPPDQG�QRW�RN

���� )URQW�SDQHO�UHWXUQHG�DQ�LQYDOLG�HUURU�QXPEHU

���� )URQW�SDQHO�)(3520�VXP�FKHFN�HUURU

���� )URQW�SDQHO�QR�UHVSRQVH

���� )URQW�SDQHO�FRPPDQG�QRW�RN

���� )URQW�SDQHO�UHWXUQHG�DQ�LQYDOLG�HUURU�QXPEHU

���� )URQW�SDQHO�65$0�GDWD�HUURU

���� )URQW�SDQHO�65$0�DGGUHVV�HUURU

���� )URQW�SDQHO���UHTXHVWHG�DGGUHVV�UDQJH�QRW�YDOLG

���� )URQW�SDQHO�QR�UHVSRQVH

���� )URQW�SDQHO�FRPPDQG�QRW�RN

���� )URQW�SDQHO�UHWXUQHG�DQ�LQYDOLG�HUURU�QXPEHU

���� )URQW�SDQHO�95$0�GDWD�HUURU

���� )URQW�SDQHO�VWRUHG�IRQWV�DUH�FRUUXSWHG

���� )URQW�SDQHO�UHTXHVWHG�DGGUHVV�UDQJH�QRW�YDOLG

���� )URQW�SDQHO�9*$�FRQWUROOHU�HUURU
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����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V������%�*�UDWH�������6LJQDO�/RVV

����� $70����0E�V������%�*�UDWH�������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V������%�*�UDWH�������3DWWHUQ�/RVV

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V������%�*�UDWH�������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V������%�*�UDWH�������6LJQDO�/RVV

����� $70����0E�V������%�*�UDWH�������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V������%�*�UDWH�������3DWWHUQ�/RVV

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V������%�*�UDWH�������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V������%�*�UDWH�������6LJQDO�/RVV

����� $70����0E�V������%�*�UDWH�������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V������%�*�UDWH�������3DWWHUQ�/RVV
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����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V������%�*�UDWH�������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V������%�*�UDWH�������6LJQDO�/RVV

����� $70����0E�V������%�*�UDWH�������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V������%�*�UDWH�������3DWWHUQ�/RVV

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V������%�*�UDWH�������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V������%�*�UDWH�������6LJQDO�/RVV

����� $70����0E�V������%�*�UDWH�������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V������%�*�UDWH�������3DWWHUQ�/RVV

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V������%�*�UDWH�������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V������%�*�UDWH�������5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���)LOO��,GOH��������6LJQDO�/RVV

����� $70����0E�V���)LOO��,GOH��������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���)LOO��,GOH��������3DWWHUQ�/RVV

����� $70����0E�V���)LOO��,GOH��������5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���)LOO��,GOH��������5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���)LOO��,GOH��������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���)LOO��,GOH��������5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���3HULRGLF�����&HOO�VHF���6LJQDO�/RVV

����� $70����0E�V���3HULRGLF�����&HOO�VHF���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���3HULRGLF�����&HOO�VHF���3DWWHUQ�/RVV

����� $70����0E�V���3HULRGLF�����&HOO�VHF���5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���3HULRGLF�����&HOO�VHF���5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���3HULRGLF�����&HOO�VHF���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���3HULRGLF�����&HOO�VHF���5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���%XUVW��������&HOO�VHF���6LJQDO�/RVV

����� $70����0E�V���%XUVW��������&HOO�VHF���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���%XUVW��������&HOO�VHF���3DWWHUQ�/RVV
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����� $70����0E�V���%XUVW��������&HOO�VHF���5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���%XUVW��������&HOO�VHF���5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���%XUVW��������&HOO�VHF���6HOHFWHG�&HOO�1RW�5HFHLYHG�QRW�GHWHFWHG

����� $70����0E�V���%XUVW��������&HOO�VHF���5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���3HULRGLF�%XUVW���6LJQDO�/RVV

����� $70����0E�V���3HULRGLF�%XUVW���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���3HULRGLF�%XUVW���3DWWHUQ�/RVV

����� $70����0E�V���3HULRGLF�%XUVW���5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���3HULRGLF�%XUVW���5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���3HULRGLF�%XUVW���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���3HULRGLF�%XUVW���5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70���0E�V���&5&��HUURU�DGG� �6LJQDO�/RVV

����� $70���0E�V���&5&��HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70���0E�V���&5&��HUURU�DGG� �3DWWHUQ�/RVV

����� $70���0E�V���&5&��HUURU�DGG� �2))�5HVXOW�/RZ

����� $70���0E�V���&5&��HUURU�DGG� �2))�5HVXOW�+LJK

����� $70���0E�V���&5&��HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70���0E�V���&5&��HUURU�DGG� �2))�5HVXOW�,QYDOLG

����� $70���0E�V���&5&��HUURU�DGG� �6,1*/(�5HVXOW�/RZ

����� $70���0E�V���&5&��HUURU�DGG� �6,1*/(�5HVXOW�+LJK

����� $70���0E�V���&5&��HUURU�DGG� �6,1*/(�5HVXOW�,QYDOLG

����� $70���0E�V���5(%(�HUURU�DGG� �6LJQDO�/RVV

����� $70���0E�V���5(%(�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70���0E�V���5(%(�HUURU�DGG� �3DWWHUQ�/RVV

����� $70���0E�V���5(%(�HUURU�DGG� �2))�5HVXOW�/RZ

����� $70���0E�V���5(%(�HUURU�DGG� �2))�5HVXOW�+LJK

����� $70���0E�V���5(%(�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70���0E�V���5(%(�HUURU�DGG� �2))�5HVXOW�,QYDOLG

����� $70���0E�V���5(%(�HUURU�DGG� �6,1*/(�5HVXOW�/RZ

����� $70���0E�V���5(%(�HUURU�DGG� �6,1*/(�5HVXOW�+LJK

����� $70���0E�V���5(%(�HUURU�DGG� �6,1*/(�5HVXOW�,QYDOLG

����� $70����0E�V���(0�%,3�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���(0�%,3�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���(0�%,3�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���(0�%,3�HUURU�DGG� �2))�5HVXOW�/RZ
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����� $70����0E�V���(0�%,3�HUURU�DGG� �2))�5HVXOW�+LJK

����� $70����0E�V���(0�%,3�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���(0�%,3�HUURU�DGG� �2))�5HVXOW�,QYDOLG

����� $70����0E�V���(0�%,3�HUURU�DGG� �6,1*/(�5HVXOW�/RZ

����� $70����0E�V���(0�%,3�HUURU�DGG� �6,1*/(�5HVXOW�+LJK

����� $70����0E�V���(0�%,3�HUURU�DGG� �6,1*/(�5HVXOW�,QYDOLG

����� $70�����0E�V���(0�%,3�HUURU�DGG� �6LJQDO�/RVV

����� $70�����0E�V���(0�%,3�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���(0�%,3�HUURU�DGG� �3DWWHUQ�/RVV

����� $70�����0E�V���(0�%,3�HUURU�DGG� �2))�5HVXOW�/RZ

����� $70�����0E�V���(0�%,3�HUURU�DGG� �2))�5HVXOW�+LJK

����� $70�����0E�V���(0�%,3�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���(0�%,3�HUURU�DGG� �2))�5HVXOW�,QYDOLG

����� $70�����0E�V���(0�%,3�HUURU�DGG� �6,1*/(�5HVXOW�/RZ

����� $70�����0E�V���(0�%,3�HUURU�DGG� �6,1*/(�5HVXOW�+LJK

����� $70�����0E�V���(0�%,3�HUURU�DGG� �6,1*/(�5HVXOW�,QYDOLG

����� $70����0E�V���5(,�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���5(,�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���5(,�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���5(,�HUURU�DGG� �2))�5HVXOW�/RZ

����� $70����0E�V���5(,�HUURU�DGG� �2))�5HVXOW�+LJK

����� $70����0E�V���5(,�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���5(,�HUURU�DGG� �2))�5HVXOW�,QYDOLG

����� $70����0E�V���5(,�HUURU�DGG� �21�5HVXOW�/RZ

����� $70����0E�V���5(,�HUURU�DGG� �21�5HVXOW�+LJK

����� $70����0E�V���5(,�HUURU�DGG� �21�5HVXOW�,QYDOLG

����� $70�����0E�V���5(,�HUURU�DGG� �6LJQDO�/RVV

����� $70�����0E�V���5(,�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5(,�HUURU�DGG� �3DWWHUQ�/RVV

����� $70�����0E�V���5(,�HUURU�DGG� �2))�5HVXOW�/RZ

����� $70�����0E�V���5(,�HUURU�DGG� �2))�5HVXOW�+LJK

����� $70�����0E�V���5(,�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5(,�HUURU�DGG� �2))�5HVXOW�,QYDOLG

����� $70�����0E�V���5(,�HUURU�DGG� �21�5HVXOW�/RZ

����� $70�����0E�V���5(,�HUURU�DGG� �21�5HVXOW�+LJK
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����� $70�����0E�V���5(,�HUURU�DGG� �21�5HVXOW�,QYDOLG

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �2))�5HVXOW�/RZ

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �2))�5HVXOW�+LJK

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �2))�5HVXOW�,QYDOLG

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6,1*/(�5HVXOW�/RZ

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6,1*/(�5HVXOW�+LJK

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6,1*/(�5HVXOW�,QYDOLG

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6,1*/(��,19�+(&��5HVXOW�/RZ

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6,1*/(��,19�+(&��5HVXOW�+LJK

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6,1*/(��,19�+(&��5HVXOW�,QYDOLG

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �����(���5HVXOW�/RZ

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �����(���5HVXOW�+LJK

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �����(���5HVXOW�,QYDOLG

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �%8567��&25�+(&��5HVXOW�/RZ

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �%8567��&25�+(&��5HVXOW�+LJK

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �%8567��&25�+(&��5HVXOW�,QYDOLG

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �%8567��,19�+(&��5HVXOW�/RZ

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �%8567��,19�+(&��5HVXOW�+LJK

����� $70����0E�V���6,1*/(�+(&�HUURU�DGG� �%8567��,19�+(&��5HVXOW�,QYDOLG

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �2))�5HVXOW�/RZ
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����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �2))�5HVXOW�+LJK

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �2))�5HVXOW�,QYDOLG

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6,1*/(�5HVXOW�/RZ

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6,1*/(�5HVXOW�+LJK

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6,1*/(�5HVXOW�,QYDOLG

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6,1*/(��&25�+(&��5HVXOW�/RZ

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6,1*/(��&25�+(&��5HVXOW�+LJK

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6,1*/(��&25�+(&��5HVXOW�,QYDOLG

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �����(���5HVXOW�/RZ

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �����(���5HVXOW�+LJK

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �����(���5HVXOW�,QYDOLG

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �%8567��&25�+(&��5HVXOW�/RZ

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �%8567��&25�+(&��5HVXOW�+LJK

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �%8567��&25�+(&��5HVXOW�,QYDOLG

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �%8567��,19�+(&��5HVXOW�/RZ

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �%8567��,19�+(&��5HVXOW�+LJK

����� $70����0E�V���'28%/(�+(&�HUURU�DGG� �%8567��,19�+(&��5HVXOW�,QYDOLG

����� $70����0E�V���%,7�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���%,7�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���%,7�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���%,7�HUURU�DGG� �2))�5HVXOW�/RZ

����� $70����0E�V���%,7�HUURU�DGG� �2))�5HVXOW�+LJK

����� $70����0E�V���%,7�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���%,7�HUURU�DGG� �2))�5HVXOW�,QYDOLG

����� $70����0E�V���%,7�HUURU�DGG� �6,1*/(�5HVXOW�/RZ

����� $70����0E�V���%,7�HUURU�DGG� �6,1*/(�5HVXOW�+LJK
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����� $70����0E�V���%,7�HUURU�DGG� �6,1*/(�5HVXOW�,QYDOLG

����� $70����0E�V���%,7�HUURU�DGG� �6LJQDO�/RVV

����� $70����0E�V���%,7�HUURU�DGG� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���%,7�HUURU�DGG� �3DWWHUQ�/RVV

����� $70����0E�V���%,7�HUURU�DGG� �6,1*/(��(UU�&HOO�&QW��5HVXOW�/RZ

����� $70����0E�V���%,7�HUURU�DGG� �6,1*/(��(UU�&HOO�&QW��5HVXOW�+LJK

����� $70����0E�V���%,7�HUURU�DGG� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���%,7�HUURU�DGG� �6,1*/(��(UU�&HOO�&QW��5HVXOW�,QYDOLG

����� $70����0E�V���%,7�HUURU�DGG� �����(���5HVXOW�/RZ

����� $70����0E�V���%,7�HUURU�DGG� �����(���5HVXOW�+LJK

����� $70����0E�V���%,7�HUURU�DGG� �����(���5HVXOW�,QYDOLG

����� $70�����0E�V���)�*�*)&� ������6LJQDO�/RVV

����� $70�����0E�V���)�*�*)&� ������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���)�*�*)&� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���)�*�*)&� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���)�*�*)&� ������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���)�*�*)&� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���)�*�93,� ������6LJQDO�/RVV

����� $70�����0E�V���)�*�93,� ������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���)�*�93,� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���)�*�93,� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���)�*�93,� ������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���)�*�93,� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���)�*�93,� ��������6LJQDO�/RVV

����� $70�����0E�V���)�*�93,� ��������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���)�*�93,� ������5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���)�*�93,� ������5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���)�*�93,� ��������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���)�*�93,� ������5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���)�*�9&,� ���������6LJQDO�/RVV

����� $70�����0E�V���)�*�9&,� ���������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���)�*�9&,� �������5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���)�*�9&,� �������5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���)�*�9&,� ���������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���)�*�9&,� �������5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG
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����� $70�����0E�V���)�*�37,� �������6LJQDO�/RVV

����� $70�����0E�V���)�*�37,� �������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���)�*�37,� �����5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���)�*�37,� �����5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���)�*�37,� �������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���)�*�37,� �����5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���)�*�37,� �������6LJQDO�/RVV

����� $70�����0E�V���)�*�37,� �������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���)�*�37,� �����5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���)�*�37,� �����5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���)�*�37,� �������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���)�*�37,� �����5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���)�*�&/3� �����6LJQDO�/RVV

����� $70�����0E�V���)�*�&/3� �����/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���)�*�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���)�*�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���)�*�&/3� �����6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���)�*�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���)�*�&/3� �����6LJQDO�/RVV

����� $70�����0E�V���)�*�&/3� �����/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���)�*�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���)�*�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���)�*�&/3� �����6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���)�*�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�*)&� �;���6LJQDO�/RVV

����� $70�����0E�V���5;�*)&� �;���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�*)&� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�*)&� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�*)&� �;���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�*)&� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�*)&� �����6LJQDO�/RVV

����� $70�����0E�V���5;�*)&� �����/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�*)&� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�*)&� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�*)&� �����6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG
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����� $70�����0E�V���5;�*)&� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�93,� �;���6LJQDO�/RVV

����� $70�����0E�V���5;�93,� �;���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�93,� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�93,� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�93,� �;���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�93,� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�93,� �����6LJQDO�/RVV

����� $70�����0E�V���5;�93,� �����/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�93,� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�93,� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�93,� �����6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�93,� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�93,� ������6LJQDO�/RVV

����� $70�����0E�V���5;�93,� ������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�93,� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�93,� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�93,� ������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�93,� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�9&,� �;���6LJQDO�/RVV

����� $70�����0E�V���5;�9&,� �;���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�9&,� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�9&,� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�9&,� �;���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�9&,� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�9&,� ������6LJQDO�/RVV

����� $70�����0E�V���5;�9&,� ������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�9&,� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�9&,� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�9&,� ������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�9&,� ����5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�37,� �;;;���6LJQDO�/RVV

����� $70�����0E�V���5;�37,� �;;;���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�37,� �;;;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�37,� �;;;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

$70�7HVWV�8.1��>86(@

1R� 'HVFULSWLRQ



����

6HUYLFH 6HOI�7HVW�)DLO�1XPEHUV

����� $70�����0E�V���5;�37,� �;;;���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�37,� �;;;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�37,� ��;;���6LJQDO�/RVV

����� $70�����0E�V���5;�37,� ��;;���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�37,� ��;;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�37,� ��;;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�37,� ��;;���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�37,� ��;;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�37,� �;�;���6LJQDO�/RVV

����� $70�����0E�V���5;�37,� �;�;���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�37,� �;�;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�37,� �;�;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�37,� �;�;���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�37,� �;�;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�37,� �;;����6LJQDO�/RVV

����� $70�����0E�V���5;�37,� �;;����/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�37,� �;;��5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�37,� �;;��5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�37,� �;;����6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�37,� �;;��5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�&/3� �;���6LJQDO�/RVV

����� $70�����0E�V���5;�&/3� �;���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�&/3� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�&/3� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�&/3� �;���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�&/3� �;�5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�&/3� �����6LJQDO�/RVV

����� $70�����0E�V���5;�&/3� �����/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70�����0E�V���5;�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�&/3� �����6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70�����0E�V���5;�&/3� �����6LJQDO�/RVV

����� $70�����0E�V���5;�&/3� �����/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���5;�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�/RZ
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����� $70�����0E�V���5;�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70�����0E�V���5;�&/3� �����6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���5;�&/3� ���5HFHLYHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���&URVV�&HOO��A�������6LJQDO�/RVV

����� $70����0E�V���&URVV�&HOO��A�������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���&URVV�&HOO��A�������3DWWHUQ�/RVV

����� $70����0E�V���&URVV�&HOO��A�������3DWWHUQ�(UURUV�3UHVHQW

����� $70����0E�V���&URVV�&HOO��A�������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���&URVV�&HOO��A�������5HVXOW�,QYDOLG

����� $70����0E�V���&URVV�&HOO��A�������6LJQDO�/RVV

����� $70����0E�V���&URVV�&HOO��A�������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���&URVV�&HOO��A�������3DWWHUQ�/RVV

����� $70����0E�V���&URVV�&HOO��A�������3DWWHUQ�(UURUV�3UHVHQW

����� $70����0E�V���&URVV�&HOO��A�������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���&URVV�&HOO��A�������5HVXOW�,QYDOLG

����� $70����0E�V���6LQJOH�&HOO��A������6LJQDO�/RVV

����� $70����0E�V���6LQJOH�&HOO��A������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���6LQJOH�&HOO��A������3DWWHUQ�/RVV

����� $70����0E�V���6LQJOH�&HOO��A������3DWWHUQ�(UURUV�3UHVHQW

����� $70����0E�V���6LQJOH�&HOO��A������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���6LQJOH�&HOO��A������5HVXOW�,QYDOLG

����� $70�����0E�V���8VHU�:RUG������������6LJQDO�/RVV

����� $70�����0E�V���8VHU�:RUG������������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���8VHU�:RUG������������3DWWHUQ�/RVV

����� $70�����0E�V���8VHU�:RUG������������3DWWHUQ�(UURUV�3UHVHQW

����� $70�����0E�V���8VHU�:RUG������������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���8VHU�:RUG������������5HVXOW�,QYDOLG

����� $70�����0E�V���8VHU�:RUG������������6LJQDO�/RVV

����� $70�����0E�V���8VHU�:RUG������������/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70�����0E�V���8VHU�:RUG������������3DWWHUQ�/RVV

����� $70�����0E�V���8VHU�:RUG������������3DWWHUQ�(UURUV�3UHVHQW

����� $70�����0E�V���8VHU�:RUG������������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70�����0E�V���8VHU�:RUG������������5HVXOW�,QYDOLG

����� $70���0E�V���8VHU�:RUG������������6LJQDO�/RVV

����� $70���0E�V���8VHU�:RUG������������/RVV�RI�&HOO�6\QFKURQL]DWLRQ
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����� $70���0E�V���8VHU�:RUG������������3DWWHUQ�/RVV

����� $70���0E�V���8VHU�:RUG������������3DWWHUQ�(UURUV�3UHVHQW

����� $70���0E�V���8VHU�:RUG������������6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70���0E�V���8VHU�:RUG������������5HVXOW�,QYDOLG

����� $70���0E�V���7HVW�&HOO���6LJQDO�/RVV

����� $70���0E�V���7HVW�&HOO���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70���0E�V���7HVW�&HOO���3DWWHUQ�/RVV

����� $70���0E�V���7HVW�&HOO���3DWWHUQ�(UURUV�3UHVHQW

����� $70���0E�V���7HVW�&HOO���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70���0E�V���7HVW�&HOO���5HVXOW�,QYDOLG

����� $70����0E�V���6LQJOH�+HDGHU�HUURU�DGG���6LJQDO�/RVV

����� $70����0E�V���6LQJOH�+HDGHU�HUURU�DGG���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���6LQJOH�+HDGHU�HUURU�DGG���3DWWHUQ�/RVV

����� $70����0E�V���6LQJOH�+HDGHU�HUURU�DGG����&HOO�/RVV�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���6LQJOH�+HDGHU�HUURU�DGG����&HOO�/RVV�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���6LQJOH�+HDGHU�HUURU�DGG���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���6LQJOH�+HDGHU�HUURU�DGG����&HOO�/RVV�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���'RXEOH�+HDGHU�HUURU�DGG���6LJQDO�/RVV

����� $70����0E�V���'RXEOH�+HDGHU�HUURU�DGG���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���'RXEOH�+HDGHU�HUURU�DGG���3DWWHUQ�/RVV

����� $70����0E�V���'RXEOH�+HDGHU�HUURU�DGG����&HOO�/RVV�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���'RXEOH�+HDGHU�HUURU�DGG����&HOO�/RVV�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���'RXEOH�+HDGHU�HUURU�DGG���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���'RXEOH�+HDGHU�HUURU�DGG����&HOO�/RVV�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V������PVHF�'RXEOH�+HDGHU�HUURU�DGG���6LJQDO�/RVV

����� $70����0E�V������PVHF�'RXEOH�+HDGHU�HUURU�DGG���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V������PVHF�'RXEOH�+HDGHU�HUURU�DGG���3DWWHUQ�/RVV

����� $70����0E�V������PVHF�'RXEOH�+HDGHU�HUURU�DGG���&HOO�/RVV�&RXQW� �5HVXOW�/RZ

����� $70����0E�V������PVHF�'RXEOH�+HDGHU�HUURU�DGG��&HOO�/RVV�&RXQW� �5HVXOW�+LJK

����� $70����0E�V������PVHF�'RXEOH�+HDGHU�HUURU�DGG���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V������PVHF�'RXEOH�+HDGHU�HUURU�DGG��&HOO�/RVV�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���7\SH�$���6LJQDO�/RVV

����� $70����0E�V���7\SH�$���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���7\SH�$���3DWWHUQ�/RVV

����� $70����0E�V���7\SH�$���0LVLQVHUWHG�&HOO�&RXQW� �5HVXOW�/RZ
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����� $70����0E�V���7\SH�$���0LVLQVHUWHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���7\SH�$���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���7\SH�$���0LVLQVHUWHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���7\SH�$���(UURUHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���7\SH�$���(UURUHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���7\SH�$���(UURUHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���7\SH�%���6LJQDO�/RVV

����� $70����0E�V���7\SH�%���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���7\SH�%���3DWWHUQ�/RVV

����� $70����0E�V���7\SH�%���0LVLQVHUWHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���7\SH�%���0LVLQVHUWHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���7\SH�%���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���7\SH�%���0LVLQVHUWHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���7\SH�%���(UURUHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���7\SH�%���(UURUHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���7\SH�%���(UURUHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���7\SH�&���6LJQDO�/RVV

����� $70����0E�V���7\SH�&���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���7\SH�&���3DWWHUQ�/RVV

����� $70����0E�V���7\SH�&���0LVLQVHUWHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���7\SH�&���0LVLQVHUWHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���7\SH�&���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���7\SH�&���0LVLQVHUWHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���7\SH�&���(UURUHG�&HOO�&RXQW� �5HVXOW�/RZ

����� $70����0E�V���7\SH�&���(UURUHG�&HOO�&RXQW� �5HVXOW�+LJK

����� $70����0E�V���7\SH�&���(UURUHG�&HOO�&RXQW� �5HVXOW�,QYDOLG

����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �6LJQDO�/RVV

����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �3DWWHUQ�/RVV

����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�/RZ

����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�+LJK

����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�,QYDOLG

����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�/RZ

����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�+LJK
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����� $70����0E�V���0HDQ�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�,QYDOLG

����� $70����0E�V���*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� �6LJQDO�/RVV

����� $70����0E�V���*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� �3DWWHUQ�/RVV

����� $70����0E�V���*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�/RZ

����� $70����0E�V���*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�+LJK

����� $70����0E�V��*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� 6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�,QYDOLG

����� $70����0E�V���*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�/RZ

����� $70����0E�V���*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�+LJK

����� $70����0E�V���*DWHG�0HDQ�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�,QYDOLG

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �6LJQDO�/RVV

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �3DWWHUQ�/RVV

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�/RZ

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�+LJK

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�,QYDOLG

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�/RZ

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�+LJK

����� $70����0E�V���0D[�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�,QYDOLG

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �6LJQDO�/RVV

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �3DWWHUQ�/RVV

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�/RZ

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�+LJK

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �����5HVXOW�,QYDOLG

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�/RZ

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�+LJK

����� $70����0E�V���3N�WR�3N�&HOO�7UDQVIHU�GHOD\� �������5HVXOW�,QYDOLG

����� $70����0E�V���%LW�(UURU�$GG� �2))��(UU�&HOO���6LJQDO�/RVV

����� $70����0E�V���%LW�(UURU�$GG� �2))��(UU�&HOO���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���%LW�(UURU�$GG� �2))��(UU�&HOO���3DWWHUQ�/RVV

����� $70����0E�V���%LW�(UURU�$GG� �2))��(UU�&HOO���5HVXOW�/RZ
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����� $70����0E�V���%LW�(UURU�$GG� �2))��(UU�&HOO���5HVXOW�+LJK

����� $70����0E�V���%LW�(UURU�$GG� �2))��(UU�&HOO���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���%LW�(UURU�$GG� �2))��(UU�&HOO���5HVXOW�,QYDOLG

����� $70����0E�V���%LW�(UURU�$GG� �6,1*/(��(UU�&HOO���6LJQDO�/RVV

����� $70����0E�V���%LW�(UURU�$GG� �6,1*/(��(UU�&HOO���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���%LW�(UURU�$GG� �6,1*/(��(UU�&HOO���3DWWHUQ�/RVV

����� $70����0E�V���%LW�(UURU�$GG� �6,1*/(��(UU�&HOO���5HVXOW�/RZ

����� $70����0E�V���%LW�(UURU�$GG� �6,1*/(��(UU�&HOO���5HVXOW�+LJK

����� $70����0E�V���%LW�(UURU�$GG� �6,1*/(��(UU�&HOO���6HOHFWHG�&HOO�1RW�5HFHLYHG�GHWHFWHG

����� $70����0E�V���%LW�(UURU�$GG� �6,1*/(��(UU�&HOO���5HVXOW�,QYDOLG

����� $70����0E�V���%LW�(UURU�$GG� ����(����(UU�&HOO���6LJQDO�/RVV

����� $70����0E�V���%LW�(UURU�$GG� ����(����(UU�&HOO���/RVV�RI�&HOO�6\QFKURQL]DWLRQ

����� $70����0E�V���%LW�(UURU�$GG� ����(����(UU�&HOO���3DWWHUQ�/RVV

����� $70����0E�V���%LW�(UURU�$GG� ����(����(UU�&HOO���5HVXOW�/RZ

����� $70����0E�V���%LW�(UURU�$GG� ����(����(UU�&HOO���5HVXOW�+LJK
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����� 63'+�'6��VWUXFW�1[���NE�V��HYHQ�FKDQQHOV����3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��VWUXFW����NE�V���3DWWHUQ�/RVV

����� 63'+�'6��VWUXFW����NE�V���3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��VWUXFW�1[���NE�V��RGG�FKDQQHOV����3DWWHUQ�/RVV

����� 63'+�'6��VWUXFW�1[���NE�V��RGG�FKDQQHOV����3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��VWUXFW����NE�V���3DWWHUQ�/RVV

63'+�7HVWV����

1R� 'HVFULSWLRQ
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����� 63'+�'6��VWUXFW����NE�V���3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��VWUXFW�1[���NE�V��HYHQ�FKDQQHOV����3DWWHUQ�/RVV

����� 63'+�'6��VWUXFW�1[���NE�V��HYHQ�FKDQQHOV����3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���35%6����,19�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���35%6����,19�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���35%6�����121�,19�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���35%6�����121�,19�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���35%6�����,19�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���35%6�����,19�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���35%6�����121�,19�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���35%6�����121�,19�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���8VHU�:RUG�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���8VHU�:RUG�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���35%6����121�,19�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���35%6����121�,19�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���35%6�����,19�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���35%6�����,19�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���4566�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���4566�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���35%6�����,19�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���35%6�����,19�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��8QIUDPHG���8VHU�:RUG�3DWWHUQ�/RVV

����� 63'+�'6��8QIUDPHG���8VHU�:RUG�3DWWHUQ�(UURUV�3UHVHQW

����� 63'+�'6��VWUXFW�'6��LQVHUW�GURS���,QVHUW�3RUW�1RW�6HWWOHG

����� 63'+�'6��VWUXFW�'6��LQVHUW�GURS���'URS�3RUW�1RW�6HWWOHG

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�,QYDOLG

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���7LPHRXW

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�ORZ

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�KLJK

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�,QYDOLG

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���7LPHRXW

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�ORZ

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�KLJK

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�,QYDOLG

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���7LPHRXW

63'+�7HVWV����

1R� 'HVFULSWLRQ
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����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�ORZ

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�KLJK

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�,QYDOLG

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���7LPHRXW

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�ORZ

����� 63'+�'6��VWUXFW����NE�V�GHOD\� ��V���5HVXOW�KLJK

6'+�7HVWV�$�7��>$�8@��$�5

1R� 'HVFULSWLRQ

����� �670���78����'6���)�*�3DWW��8QIUDPHG�VKRZV�36/

����� �670���78����'6���%�*�3DWW��([SHFWHG�'��IUDPLQJ�VKRZV�36/

����� �670���78����'6���)�*�3DWW��([SHFWHG�(6)�IUDPLQJ�VKRZV�36/

����� �670���78����'6���%�*�3DWW��([SHFWHG�'��IUDPLQJ�VKRZV�36/

����� �670���$8���3DWWHUQ�6\QF�/RVV

����� �670���$8���6HUYLFH�'LVUXSWLRQ���6KRUW�%XUVW��!���PV

����� �670���$8���6HUYLFH�'LVUXSWLRQ���/RQJ�%XUVW��!���PV

����� �670���$8���6HUYLFH�'LVUXSWLRQ���/DVW�%XUVW��!���PV

����� �670���$8���3DWWHUQ�6\QF�/RVV

����� �670���$8���6HUYLFH�'LVUXSWLRQ���6KRUW�%XUVW��!���PV

����� �670���$8���6HUYLFH�'LVUXSWLRQ���/RQJ�%XUVW�QRW�29(55$1*(

����� �670���$8���6HUYLFH�'LVUXSWLRQ���/DVW�%XUVW�QRW�29(55$1*(

����� �670���$8���3DWWHUQ�6\QF�/RVV

����� �670���$8���6HUYLFH�'LVUXSWLRQ���6KRUW�%XUVW����PV�RU�!�����PV

����� �670���$8���6HUYLFH�'LVUXSWLRQ���/RQJ�%XUVW��!�6KRUW�%XUVW

����� �670���$8���6HUYLFH�'LVUXSWLRQ���/DVW�%XUVW��!�6KRUW�%XUVW

����� �670���6LJQDO�/RVV

����� �670���3DWWHUQ�6\QF�/RVV

����� �670���%LW�(UURUV

����� �670���6LJQDO�/RVV

����� �670���$8���3DWWHUQ�6\QF�ORVV��7;�3XOVH�+,��5;�+,�

����� �670���$8���%LW�(UURUV��7;�3XOVH� �+,��5;�3XOVH� �+,�

����� �670���$8���3DWWHUQ�6\QF�ORVV��7;�3XOVH�/2��5;�/2�

����� �670���$8���%LW�(UURUV��7;�3XOVH� �/2��5;�3XOVH� �/2�

����� �670���$8���3DWWHUQ�6\QF�ORVV��7;�3XOVH�;&21��5;�+,�

����� �670���$8���%LW�(UURUV��7;�3XOVH� �;&21��5;�3XOVH� �+,�

63'+�7HVWV����

1R� 'HVFULSWLRQ



����
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����� �670���6LJQDO�/RVV

����� �670���1R�RIIVHW���)UHTXHQF\�ORZ

����� �670���1R�RIIVHW���)UHTXHQF\�KLJK

����� �670���$8���%XON�7;��$8���8QIUP�5;��)DLO�WR�JHW�36/

����� �670���$8���%XON��3DWWHUQ�6\QF�/RVV

����� �670���78���7;��$8���8QIUP�5;���)DLO�WR�JHW�36/

����� �670���78����3DWWHUQ�6\QF�/RVV

����� �670���'6���8QIUPG�7;��$8���8QIUP�5;��)DLO�WR�JHW�36/

����� �670���'6���8QIUPG��3DWWHUQ�6\QF�/RVV

����� �670���)UDPH�RU�3RLQWHU�6\QF�/RVV

����� �670���%��%,3�(UURUV�ORZ

����� �670���%��%,3�(UURUV�KLJK

����� �670���)UDPH�RU�3RLQWHU�6\QF�/RVV

����� �670���%��%,3�(UURUV�ORZ

����� �670���%��%,3�(UURUV�KLJK

����� �670���)UDPH�RU�3RLQWHU�6\QF�/RVV

����� �670���%��%,3�(UURUV�ORZ

����� �670���%��%,3�(UURUV�KLJK

����� �670���)UDPH�RU�3RLQWHU�6\QF�/RVV

����� �670����0���06�5(,�(UURUV�ORZ

����� �670����0���06�5(,�(UURUV�KLJK

����� �670���)UDPH�RU�3RLQWHU�6\QF�/RVV

����� �670����=���$8���+3�,(&�(UURUV�ORZ

����� �670����=���$8���+3�,(&�(UURUV�KLJK

����� �670�����0������SSP�3DWWHUQ�6\QF�ORVV

����� �670�����0������SSP�%LW�(UURUV�ORZ

����� �670�����0������SSP�%LW�(UURUV�KLJK

����� �670�����0������SSP�3DWWHUQ�6\QF�ORVV

����� �670�����0������SSP�%LW�(UURUV�ORZ

����� �670�����0������SSP�%LW�(UURUV�KLJK

����� �670���'6��������SSP�3DWWHUQ�6\QF�ORVV

����� �670���'6��������SSP�%LW�(UURUV�ORZ

����� �670���'6��������SSP�%LW�(UURUV�KLJK

����� �670���&���%XON������SSP�3DWWHUQ�6\QF�ORVV

����� �670���&���%XON������SSP�%LW�(UURUV�ORZ

6'+�7HVWV�$�7��>$�8@��$�5

1R� 'HVFULSWLRQ
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����� �670���&���%XON������SSP�%LW�(UURUV�KLJK

����� 670���78���$V\QF��)UDPH�RU�3RLQWHU�6\QF�/RVV

����� 670���78���$V\QF��%��%,3�(UURUV

����� 670���78���$V\QF��%��%,3�(UURUV

����� 670���78���$V\QF��%��%,3�(UURUV

����� 670���78���$V\QF��+3�5(,�(UURUV

����� 670���78���$V\QF��9&����9��%,3�(UURUV

����� 670���78���$V\QF��9&����9��/3�5(,�(UURUV

����� 670���)UDPH�RU�3RLQWHU�6\QF�/RVV

����� 670���9&����9��%,3�(UURU�5DWH�/RZ

����� 670���9&����9��%,3�(UURU�5DWH�+LJK

����� 670���)UDPH�RU�3RLQWHU�6\QF�/RVV

����� 670���9&����9��/3�5(,�(UURU�5DWH�/RZ

����� 670���9&����9��/3�5(,�(UURU�5DWH�+LJK

����� 670���78���$V\QF��3DWWHUQ�6\QF�/RVV

����� 670���78���$V\QF��%LW�(UURUV�/RZ

����� 670���78���$V\QF��%LW�(UURUV�+LJK

����� 670���78���%DFNJURXQG�3DWWHUQ�VDPH�DV�7HVW�3DWWHUQ

����� 670���78���%DFNJURXQG�3DWWHUQ�)DLOXUH

����� 670���78���)UHT�2II�3WU�0YWV��)UDPH�6\QF�/RVV

����� 670���78���)UHT�2II�3WU�0YWV��3RLQWHU�6\QF�/RVV

����� 670���78���)UHT�2II�3WU�0YWV��%��%,3�(UURUV

����� 670���78���)UHT�2II�3WU�0YWV��%��%,3�(UURUV

����� 670���78���)UHT�2II�3WU�0YWV��%��%,3�(UURUV

����� 670���78���)UHT�2II�3WU�0YWV��78�%,3�(UURUV

����� 670���78���)UHT�2II�3WU�0YWV�������SSP��,PS�9&�2IIVHW�/RZ

����� 670���78���)UHT�2II�3WU�0YWV�������SSP��,PS�9&�2IIVHW�+LJK

����� 670���78���)UHT�2II�3WU�0YWV�������SSP��,PS�9&�2IIVHW�/RZ

����� 670���78���)UHT�2II�3WU�0YWV�������SSP��,PS�9&�2IIVHW�+LJK

����� 670���0L[HG�78��78���78*����%DFNJURXQG�78����VKRZV�78�$,6

����� 670���0L[HG�78��78���78*����%DFNJURXQG�78����VKRZV�/3�5',

����� 670���0L[HG�78��78���78*����%DFNJURXQG�78����VKRZV�78�/23

����� 670���0L[HG�78��78���78*����)RUHJURXQG�78���VKRZV�36/

����� 670���0L[HG�78��78���78*����%DFNJURXQG�78���VKRZV�36/

����� 670���0L[HG�78��78���78*����%DFNJURXQG�78���VKRZV�78�$,6

6'+�7HVWV�$�7��>$�8@��$�5
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����� 670���0L[HG�78��78���78*����%DFNJURXQG�78���VKRZV�/3�5',

����� 670���0L[HG�78��78���78*����%DFNJURXQG�78���VKRZV�78�/23

����� 670���0L[HG�78��78���78*����)RUHJURXQG�78����VKRZV�36/

����� 670���0L[HG�78��78���78*����%DFNJURXQG�78����VKRZV�36/

����� 670���78����'6���)�*�3DWW��8QIUDPHG�VKRZV�36/

����� 670���78����'6���%�*�3DWW��([SHFWHG�'��IUDPLQJ�VKRZV�36/

����� 670���78����'6���)�*�3DWW��([SHFWHG�(6)�IUDPLQJ�VKRZV�36/

����� 670���78����'6���%�*�3DWW��([SHFWHG�'��IUDPLQJ�VKRZV�36/

����� 670���$8���-��PHVVDJH�IDLOXUH

����� 670���78���3DWWHUQ�6\QF�ORVV

����� 670���78���%LW�(UURUV�ORZ

����� 670���78���%LW�(UURUV�KLJK

����� 670���78����)O�%\WH�6\QF��3DWWHUQ�6\QF�ORVV

����� 670���78����)O�%\WH�6\QF��%LW�(UURUV�ORZ

����� 670���78����)O�%\WH�6\QF��%LW�(UURUV�KLJK

����� 670���78����3DWWHUQ�6\QF�ORVV

����� 670���78����%LW�(UURUV�ORZ

����� 670���78����%LW�(UURUV�KLJK

����� 670���$8������0E�V�35%6����3DWWHUQ�6\QF�/RVV

����� 670���$8������0E�V�35%6����%LW�(UURUV�/RZ

����� 670���$8������0E�V�35%6����%LW�(UURUV�+LJK

����� 670���$8���78���%XON�35%6����3DWWHUQ�6\QF�/RVV

����� 670���$8���78���%XON�35%6����%LW�(UURUV�/RZ

����� 670���$8���78���%XON�35%6����%LW�(UURUV�+LJK

����� 670���$8���78����)O�%\WH�:RUG�3DWWHUQ�6\QF�/RVV

����� 670���$8���78����)O�%\WH�:RUG�%LW�(UURUV�/RZ

����� 670���$8���78����)O�%\WH�:RUG�%LW�(UURUV�+LJK

����� 670���$8���78����$V\QF�35%6���3DWWHUQ�6\QF�/RVV

����� 670���$8���78����$V\QF�35%6���%LW�(UURUV�/RZ

����� 670���$8���78����$V\QF�35%6���%LW�(UURUV�+LJK

6'+�7HVWV�$�7��>$�8@��$�5
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6HUYLFH 6HUYLFH�6KHHW�*����&RORXU�'LVSOD\

6HUYLFH�6KHHW�*����&RORXU�'LVSOD\�

,QWURGXFWLRQ�

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�DVVRFLDWHG�ZLWK�WKH�LQVWUXPHQW�
GLVSOD\�DIWHU�SHUIRUPLQJ�WKH�SUHOLPLQDU\�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�6HUYLFH�6KHHW�
*����

7URXEOHVKRRWLQJ�DLPV�WR�LVRODWH�WKH�IDXOW�WR�HLWKHU�WKH�'LVSOD\�.H\SDG�$VVHPEO\��$��
0RWKHUERDUG��$��)URQW�3DQHO�,QWHUIDFH�$VVHPEO\�RU�WKH�&38�$VVHPEO\��

7URXEOHVKRRWLQJ

1 ,I�WKH�GLVSOD\�LV�EODQN�DIWHU�VZLWFK�RQ��VXVSHFW�WKH�ULEERQ�FDEOH�IURP�$��RU�$��LWVHOI�

2 ,I�WKH�GDWD�GLVSOD\HG�LV�LQ�HUURU�JDUEOHG��VXVSHFW�WKH�GLVSOD\�DVVHPEO\�RU�WKH�&38�

7KH�&RORXU�'LVSOD\�LV�DQ�2(0�0RGXODU�$VVHPEO\�ZKLFK�FRQWDLQV�QR�XVHU�UHSODFHDEOH�SDUWV��,I�
IDXOW\�LW�PXVW�EH�UHSODFHG��$Q�([FKDQJH�3DUW�LV�DYDLODEOH�5HIHU�WR�WKH�5HSODFHDEOH�3DUWV�
6HFWLRQ�DQG�WKH�'LVPDQWOLQJ�DQG�5H�DVVHPEO\�SURFHGXUHV�LQ�WKLV�PDQXDO��
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6HUYLFH 6HUYLFH�6KHHW�*����3RZHU�6XSSO\

6HUYLFH�6KHHW�*����3RZHU�6XSSO\�

,QWURGXFWLRQ�

7KLV�6HUYLFH�6KHHW�FRYHUV�WURXEOHVKRRWLQJ�RI�WKH�/LQH�LQSXW�WKURXJK�WR�WKH�RXWSXW�RI�WKH�
3RZHU�6XSSO\�0RGXOH��7KH�PDLQ�VHFWLRQV�DUH��

 • /LQH�,QSXW��)LOWHU�DQG�3URWHFWLRQ�

 • 3RZHU�6XSSO\�0RGXOH�

 • )DQ�DQG�/RZ�9ROWDJH�6XSSOLHV�

,I�D�SUREOHP�LV�VXVSHFWHG�RQ�DQ\�RI�WKH�DERYH�FLUFXLWU\�DIWHU�SHUIRUPLQJ�WKH�SUHOLPLQDU\�
WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�6HUYLFH�6KHHW�*����WKHQ�XVH�WKH�IORZFKDUW�EHORZ�WR�KHOS�
LVRODWH�WKH�IDXOW��

WARNING 7DNH�H[WUD�FDUH�ZKHQ�ZRUNLQJ�RQ�3RZHU�6XSSO\�&LUFXLWU\�DV�KD]DUGRXV�YROWDJHV�DUH�
SUHVHQW�UHJDUGOHVV�RI�WKH�21�2))�VZLWFK�VHWWLQJ��

)LJXUH������3RZHU�6XSSO\�7URXEOHVKRRWLQJ�

From G1-1

Display
Blank or
Garbled

(Fans turning)

Check low
Voltage Supplies

See G4-3

Suspect
Display

Go to G3

Suspect last
Module removed

Remove each
Module

Low or
Missing

Suspect
PSU Module

Suspect
PSU Module

High Suspect fan
See G4-4

Check low
Voltage Supplies

See G4-3

Fan
not

turning

Check PSU
Input Voltages

See G4-2

Check on-board
Fuse

See G4-2

Replace

If still
Blowing,
suspect

PSU Module

Line
fuse

blows

Check line
Resistances
See G4-1

Suspect
Line Filter

Suspect
PSU Module
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OK?
Yes

No

No
OK?

Yes

OK?
Supplies

Yes No
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/LQH��0DLQV��)XVH�%ORZQ�

&DUU\�RXW�WKH�IROORZLQJ�FKHFNV�WR�LVRODWH�WKH�FDXVH�RI�D�FRQWLQXRXVO\�EORZLQJ�/LQH�)XVH��

3RZHU�6XSSO\�0RGXOH�,QSXW�&KHFN�

&DUU\�RXW�WKH�IROORZLQJ�FKHFNV�WR�HQVXUH�WKDW�WKH�3RZHU�6XSSO\�0RGXOH�LV�UHFHLYLQJ�WKH�
FRUUHFW�LQSXW�VXSSO\�YROWDJH��

/RZ�9ROWDJH�6XSSOLHV�&KHFN�

&DUU\�RXW�WKH�IROORZLQJ�FKHFNV�WR�VHH�LI�WKH�LQWHUQDO�LQVWUXPHQW�VXSSOLHV�DUH�ZLWKLQ�WKHLU�
RSHUDWLQJ�UDQJH��

)DQV�DQG�6XSSOLHV�

&DUU\�RXW�WKH�IROORZLQJ�FKHFNV�LI�WKH�EDUUHO�IDQ�LV�LQRSHUDWLYH��

3URFHGXUH� ����7URXEOHVKRRWLQJ�

,I�)���/LQH�IXVH��LV�EORZQ��UHPRYH�WKH�
SRZHU�FRUG�DQG�UHSODFH�WKH�OLQH�IXVH��
:LWK�WKH�,QVWUXPHQW�21���2))�VZLWFK�
VHW�WR�21��FKHFN�WKH�IROORZLQJ�
UHVLVWDQFHV�XVLQJ�D�'90�
/LQH�WR�*URXQG��2SHQ�&LUFXLW�
1HXWUDO�WR�*URXQG��2SHQ�&LUFXLW�
/LQH�WR�1HXWUDO��/�WR�1�����!�����NΩ�
�DIWHU�DSSUR[LPDWHO\���VHFRQGV��

,I�RQH�RU�PRUH�RI�WKH�UHVLVWDQFH�FKHFNV�LV�ORZ��
'LVFRQQHFW�$�-��DQG�UHSHDW�WKH�UHVLVWDQFH�FKHFNV��
5HVLVWDQFHV�QRZ�2.���VXVSHFW�WKH�368�$VVHPEO\��
5HVLVWDQFH�VWLOO�ORZ���VXVSHFW�WKH�/LQH�)LOWHU�
$VVHPEO\�

3URFHGXUH� ����7URXEOHVKRRWLQJ�

6ZLWFK�RII�WKH�LQVWUXPHQW�DQG�UHPRYH�WKH�
SRZHU�FRUG�
&RQQHFW�DQ�$&�9ROWPHWHU�DFURVV�$�5����
5HFRQQHFW�WKH�SRZHU�FRUG�DQG�VZLWFK�RQ��
&KHFN�IRU�D�YROWDJH�RI�����9ROWV�RU�����9ROWV�
GHSHQGLQJ�RQ�WKH�OLQH�VXSSO\�LQ�XVH�

9ROWDJH�2.�JR�WR�/RZ�YROWDJH�6XSSOLHV�&KHFN��
9ROWDJH�ORZ�FKHFN�WKH�RQ�ERDUG�IXVH�
,I�QRW�EORZQ��VXVSHFW�WKH�/LQH�)LOWHU�DVVHPEO\��
,I�WKH�RQ�ERDUG�IXVH�LV�EORZQ�UHSODFH�WKHQ�UH�
FKHFN�WKH�VXSSO\�YROWDJH�DV�LQ�VWHS����
,I�WKH�IXVH�FRQWLQXHV�WR�EORZ��VXVSHFW�WKH�368�
0RGXOH�
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3URFHGXUH� ����7URXEOHVKRRWLQJ�

���/RFDWH�WKH�ORZ�YROWDJH�WHVW�SRLQWV�RQ�WKH�
PRWKHUERDUG��7KHVH�DUH�DFFHVVLEOH�WKURXJK�
WKH�OHIW�VLGH�RI�WKH�XQLW�ZLWK�WKH�FRYHUV�
UHPRYHG��&KHFN�WKH�IROORZLQJ�YROWDJHV�XVLQJ�
D�'90��*URXQG�RQH�'90�OHDG�RQ�WKH�
FKDVVLV�

7(67�32,17 '&�92/7$*(�

3)' �����9�

����9 ����9�

���9 ���9�

*1' ��9�

�����9 �����9�

����9 ����9

�����9 �����9�

$OO�9ROWDJHV�2�.��3RZHU�6XSSOLHV�VHHP�JRRG����
$Q\�9ROWDJH�KLJK�VXVSHFW�368�$VVHPEO\����
$Q\�9ROWDJH�ORZ�UHPRYH�HDFK�PRGXOH�LQ�WXUQ�DV���GHVFULEHG�LQ�WKH�
'LVPDQWOLQJ�DQG�5H�DVVHPEO\�SURFHGXUHV��
5H�PHDVXUH�WKH�YROWDJHV�DIWHU�HDFK�PRGXOH�LV�UHPRYHG�����
2QH�RU�PRUH�YROWDJH�ORZ�ZLWK�DOO�PRGXOHV�UHPRYHG���VXVSHFW�WKH�368�
$VVHPEO\�RU�WKH�0RWKHUERDUG��
9ROWDJHV�2.�LI�DQ\�PRGXOH�UHPRYHG�VXVSHFW�WKH�ODVW���PRGXOH�
UHPRYHG�FRQILUP�DV�IROORZV�����
5HILW�DOO�PRGXOHV�H[FHSW�WKH�§IDXOW\¨�PRGXOH����0HDVXUH�WKH�YROWDJHV�
DV�EHIRUH����
,I�YROWDJHV�QRZ�2.��WKH�§IDXOW\¨�PRGXOH�LV�IDXOW\����
,I�YROWDJHV�VWLOO�ORZ��VXVSHFW�WKH�368�$VVHPEO\����
�PD\�EH�XQDEOH�WR�VXSSO\�HQRXJK�FXUUHQW��

3URFHGXUH� ����7URXEOHVKRRWLQJ�

���8QSOXJ�WKH�IDQ�FRQQHFWRU�IURP�LWV�PRWKHUERDUG�VRFNHW�
DQG�PHDVXUH�WKH�YROWDJH�DFURVV�WKLV�VRFNHW��7\SLFDOO\�

-��3LQV '&�92/7$*(�

$FURVV�-,� ����9�%DUUHO�)DQ

9ROWDJH��EDG�6XVSHFW�WKH�368�$VVHPEO\�RU�WKH�
0RWKHUERDUG�
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6HUYLFH�6KHHW�*����3URFHVVRU��&38�

NOTE ,I�D�SURFHVVRU�LV�WR�EH�UHSDLUHG�RU�UHSODFHG��\RX�PXVW�IROORZ�WKH�FRUUHFW�SURFHGXUH��
5HIHU�WR�6HUYLFH�1RWH������&����LQ�$SSHQGL[�%�IRU�LQIRUPDWLRQ�RQ�KRZ�WR�GR�WKLV�

,QWURGXFWLRQ

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�DVVRFLDWHG�ZLWK�WKH�LQVWUXPHQW�
0DLQ�3URFHVVRU�DIWHU�SHUIRUPLQJ�WKH�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�6HUYLFH�6KHHW�*����

7URXEOHVKRRWLQJ�DLPV�WR�LVRODWH�WKH�IDXOW�WR�HLWKHU�WKH�&38�$VVHPEO\�RU�WKH�LQWHUIDFHV��

,I�D�)DWDO�(UURU�FRGH�DQG�PHVVDJH�DUH�GLVSOD\HG�DQG�FDQQRW�EH�FOHDUHG�E\�F\FOLQJ�SRZHU��UH�
LQLWLDOL]H�WKH�190��VHH�EHORZ���WKHQ�LI�WKH�)DWDO�(UURU�LV�VWLOO�SUHVHQW��XVH�)DWDO�(UURU�7DEOH�WR�
GHFLGH�WKH�ORFDWLRQ�RI�WKH�IDXOW��

,I�WKH�&38�6HOIWHVW�RU�'LDJQRVWLF�7HVW�IDLOV��WKHQ�XVH�'LVN�'ULYH�&38�7HVW�7DEOH�WR�
WURXEOHVKRRW�WKH�IDLO�FRGH��

8SJUDGLQJ�WKH�)LUPZDUH

NOTE 7KH�LQWHUQDO�FORFN�7LPH�DQG�'DWD�ZLOO�QHHG�WR�EH�VHW�DIWHU�XSJUDGLQJ�WKH�ILUPZDUH�
6HH�6HUYLFH�1RWH������&���$�

5HIHU�WR�WKH�5HSODFHDEOH�3DUWV�6HFWLRQ�DQG�RUGHU�WKH�DSSURSULDWH�VHW�RI�GLVNV�

1 3RZHU�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�IRU�D�YDOLG�GLVSOD\�

2 3UHVV� �NH\��WKHQ� �VRIWNH\�WKHQ�VHOHFW�WKH�FDO�IXQFWLRQ�

3 6HOHFW�&$/,%5$7,21�3$66:25'�DQG�XVLQJ�WKH�'(&5($6(�',*,7�DQG�,1&5($6(�',*,7�
VRIWNH\V�VHW�WKH�SDVVZRUG�WR�>����@�

4 6HOHFW�&$/,%5$7,21�,7(0��>),50:$5(�83*5$'(@�

5 )LW�'LVN����IURP�WKH�VHW�RI�GLVNV��LQWR�WKH�GLVN�GULYH�VORW�ZLWK�WKH�GLVN�ODEHO�IDFLQJ�WRZDUGV�
WKH�LQVWUXPHQW�)URQW�3DQHO�

NOTE 7KH�'LVN�'ULYH�VORW�LV�DW�WKH�ULJKW�VLGH�RI�WKH�LQVWUXPHQW��IRUZDUG�RI�WKH�OLQH�21�2))�VZLWFK�

6 $QVZHU�HDFK�TXHVWLRQ�GLVSOD\HG�RQ�WKH�VFUHHQ�XVLQJ�WKH�DSSURSULDWH�NH\V��:KHQ�\RX�KDYH�
DQVZHUHG�DOO�WKH�TXHVWLRQV��WKH�LQVWUXPHQW�ZLOO�FRPPHQFH�GRZQORDGLQJ�GDWD�IURP�'LVN����
7KLV�SURFHVV�ZLOO�WDNH�IURP������PLQXWHV�

NOTE 6HOHFW��3URJUDP!�ZKHQ�DVNHG�LI�\RX�ZDQW�WR�YHULI\�WKH�GLVNV��9HULILFDWLRQ�LV�QRW�UHTXLUHG�

:KHQ�GDWD�WUDQVIHU�IURP�'LVN���LV�FRPSOHWH��WKH�GLVSOD\�ZLOO�VKRZ�

,QVHW�QH[W�GLVN�	�SUHVV�DQ\�NH\�

8VH��VLQJOH�HUURU�NH\!�WR�DERUW�XSGDWH�

7 5HSHDW�VWHSV���WR���ZLWK�WKH�RWKHU�GLVNV�VXSSOLHG�LQ�WKH�VHW�

OTHER  MORE  
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6HUYLFH 6HUYLFH�6KHHW�*����3URFHVVRU��&38�

:KHQ�GDWD�WUDQVIHU�IURP�WKH�ODVW�GLVN�LV�FRPSOHWH��WKH�GLVSOD\�ZLOO�VKRZ�

7R�XVH�QHZ�FRGH�SUHVV�DQ\�NH\�

8VH��VLQJOH�HUURU�NH\!�WR�DERUW�XSGDWH�

8 3UHVV�WKH�75$160,7�NH\�WR�LQLWLDOL]H�WKH�LQVWUXPHQW�

9 $IWHU�LQLWLDOL]DWLRQ��SUHVV�WKH�75$160,7�NH\�DJDLQ�WR�UHVWDUW�WKH�LQVWUXPHQW�

7KH�ILUPZDUH�XSJUDGH�LV�QRZ�FRPSOHWH�

CAUTION 5HVHWWLQJ�WKH�190�5$06�ZLOO�DOVR�UHPRYH�DOO�XVHU�GHILQHG�VWRUHG�VHWWLQJV�DQG�PHDVXUHPHQW�
UHVXOWV�GDWD��,I�WKLV�GDWD�LV�UHTXLUHG�E\�WKH�FXVWRPHU��LW�ZLOO�EH�GRZQORDGHG�WR�DQRWKHU�VWRUDJH�
GHYLFH�RU�WDEXODWHG�IRU�IXWXUH�UH�HQWU\�LQWR�WKH�LQVWUXPHQW�190��

NOTE 7KH�LQWHUQDO�FORFN�7LPH�DQG�'DWD�ZLOO�QHHG�WR�EH�VHW�DIWHU�190�LQLWLDWLRQ�
6HH�6HUYLFH�1RWH������&���%�

3URFHGXUH�

1 6ZLWFK�RII�WKH�LQVWUXPHQW�DQG�GLVFRQQHFW�WKH�SRZHU�FRUG��

2 5HPRYH�WKH�UHDU�SDQHO�IHHW��

3 ,I�2SWLFDO�0RGXOHV�DUH�ILWWHG��XQVFUHZ�WKH�RSWLFDO�VKLHOG�IURP�HDFK�LQSXW�DQG�RXWSXW�
FRQQHFWRU��

4 :LWKGUDZ�WKH�RXWHU�FDELQHW�VOHHYH�EDFN�DQG�RXW�RI�WKH�LQVWUXPHQW��

5 /RRNLQJ�GRZQ�RQ�WKH�LQVWUXPHQW��ORFDWH�WKH���ELW�',/�VZLWFK�6:��RQ�WKH�&38�PRGXOH��WKLV�
LV�WKH�PRGXOH�QHDUHVW�WKH�UHDU�RI�WKH�LQVWUXPHQW���7KLV�VZLWFK�LV�YLVLEOH�WKURXJK�D�VORW�LQ�WKH�
LQVWUXPHQW�PHWDOZRUN�
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7KH�VZLWFK�ZLOO�EH�VHW�DV�IROORZV�

1 :LWK�WKH�LQVWUXPHQW�2))�FKDQJH�WKH�VHWWLQJV�RQ�WKH�VZLWFK�DV�EHORZ���

2 3RZHU�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�IRU�D�&2/'�67$57�PHVVDJH�RQ�WKH�GLVSOD\�

3 +LW�DQ\�NH\�WR�UHVWDUW�WKH�LQVWUXPHQW�

4 6ZLWFK�WKH�LQVWUXPHQW�2))�DQG�UHWXUQ�WKH�',/�6ZLWFK�WR�WKH�RULJLQDO�VHWWLQJV��VHH�DERYH��

5 3RZHU�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�WR�VHH�LI�WKH�IDXOW�FRQGLWLRQ�KDV�EHHQ�UHPRYHG�

6 5HSODFH�WKH�LQVWUXPHQW�PHWDO�ZRUN�DV�D�UHYHUVDO�RI�WKH�DERYH�SURFHGXUH�

7 2EWDLQ�D�SDVV�RQ�DOO�LQVWUXPHQW�6HOIWHVWV�

8 7KH�LQVWUXPHQW�LV�QRZ�UHDG\�IRU�XVH�

Disk Drive

BT1

SW2

CPU Disk Module (top view)

open
1

8

Disk Drive

TP15
R25
TP13

SW1

BT1

CPU Disk Module (bottom view)

4
1

OPEN

1        2        3        4       5       6        7        8

 1       2        3       4        5       6        7       8

OPEN
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5HSODFLQJ�WKH�'LVN�'ULYH

1 3ODFH�WKH�&38�RQ�WKH�EHQFK�

2 5HPRYH�WKH�'LVN�'ULYH�5),�VKLHOG�E\�XQVFUHZLQJ�WKH�IRXU�SRVLGULYH�VFUHZV�ZKLFK�VHFXUH�LW�
WR�WKH�ERDUG�VWDQGRIIV�

3 7KH�5),�VKLHOG�FDQ�QRZ�EH�OLIWHG�RII�RQFH�WKH�+3�,%�ULEERQ�FDEOH��$��-���LV�XQSOXJJHG��

4 5HPRYH�WKH�'LVN�'ULYH�E\�XQVFUHZLQJ�WKH�QXW�ZKLFK�VHFXUHV�LW�WR�WKH�UHDU�RI�WKH�&38�)URQW�
3DQHO��

5 7KH�'LVN�GULYH�FDQ�QRZ�EH�OLIWHG�RII�DQG�SODFHG�WR�RQH�VLGH�LQ�DQ�DQWL�VWDWLF�EDJ�DIWHU�
XQSOXJJLQJ�$��-��

NOTE %HIRUH�UHSODFLQJ�WKH�'LVN�'ULYH�LW�LV�SUXGHQW�WR�FKHFN�WKH�EDWWHU\�YROWDJH��%7���WR�VHH�LI�LW�
QHHGV�WR�EH�UHSODFHG�

6 )LW�QHZ�'LVN�'ULYH�E\�SHUIRUPLQJ�D�UHYHUVDO�RI�WKH�UHPRYDO�SURFHGXUH�

&KHFNLQJ�DQG�5HSODFLQJ�WKH�1RQ�9RODWLOH�0HPRU\��190��%DWWHU\��

7KH�190�EDWWHU\�LV�D�QRQ�UHFKDUJHDEOH�LWHP�VR�ZLOO�QHHG�WR�EH�UHSODFHG�ZKHQ�WKH�YROWDJH�IDOOV�
EHORZ�WKH�PLQLPXP�UHTXLUHG�WR�PDLQWDLQ�PHPRU\�FRQWHQW��7KH�W\SLFDO�OLIH�RI�WKLV�EDWWHU\�
VKRXOG�EH�EHWZHHQ���DQG���\HDUV�GHSHQGLQJ�RQ�LQVWUXPHQW�XVH��

7R�GHFLGH�LI�WKLV�EDWWHU\�UHTXLUHV�UHSODFHPHQW��SRZHU�WKH�LQVWUXPHQW�2))�WKHQ�21��,I�
'()$8/7�VHWWLQJV�DUH�DVVXPHG��VHH�$SSHQGL[�$��DQG�WKH�IURQW�SDQHO�GLVSOD\V�D�190�
PHVVDJH��WKHQ�LW�LV�OLNHO\�WKDW�WKH�190�EDWWHU\�UHTXLUHV�UHSODFHPHQW��&RQILUP�WKLV�E\�
PHDVXULQJ�WKH�YROWDJH�DV�GHVFULEHG�LQ�WKH�IROORZLQJ�SURFHGXUH��

3URFHGXUH�

1 5HPRYH�WKH�3URFHVVRU�0RGXOH�DV�GHVFULEHG�LQ�WKH�0RGXOH�5HPRYDO�DQG�5HSODFHPHQW�
3URFHGXUH���WKLV�LV�WKH�PRGXOH�QHDUHVW�WKH�UHDU�RI�WKH�LQVWUXPHQW���

2 /RFDWH�WKH�190�EDWWHU\��7KLV�LV�PDUNHG�%7��DQG�LV�ORFDWHG�EHKLQG�WKH�'LVN�'ULYH�RQ�WKH�
&38�0RGXOH��5HPRYH�WKH���VFUHZV�ZKLFK�KROGV�WKH�'LVN�'ULYH�LQ�SODFH��DQG�VOLS�WKH�
DVVHPEO\�EDFN�WR�DOORZ�DFFHVV�WR�WKH�EDWWHU\�%7��

3 &KHFN�WKH�190�EDWWHU\�YROWDJH�XVLQJ�D�'90��,W�VKRXOG�EH�EHWZHHQ�����9�DQG�����9��,I�LW�LV�
OHVV�WKDQ�����9�LW�VKRXOG�EH�UHSODFHG��

4 5HPRYH�WKH�190�%DWWHU\�E\�FDUHIXOO\�XQVROGHULQJ�WKH�OHDGV��

WARNING ([SORVLRQ�PD\�UHVXOW�LI�WKH�WHUPLQDOV�RI�WKLV�/LWKLXP�%DWWHU\�DUH�VKRUW�FLUFXLWHG��

$OZD\V�IROORZ�+3�JXLGHOLQHV�ZKHQ�GLVSRVLQJ�RI�OLWKLXP�EDWWHULHV��1HYHU�LQFLQHUDWH�RU�
SXQFWXUH��

CAUTION $OO�FXVWRPHU�GHILQHG�6WRUHG�6HWWLQJV�3DQHOV�ZLOO�EH�ORVW�ZKHQ�WKH�190�%DWWHU\�LV�UHPRYHG��7KH�
LQVWUXPHQW�ZLOO�DGRSW�'()$8/7�6(77,1*6�DQG�SHUIRUP�&2/'�67$57�ZKHQ�SRZHU�LV�UH�
DSSOLHG��5HIHU�WR�WKH�2SHUDWLQJ�0DQXDO�IRU�PRUH�GHWDLOV��

NOTE 7KH�LQWHUQDO�FORFN�7LPH�DQG�'DWD�ZLOO�QHHG�WR�EH�VHW�DIWHU�180�LQLWLDWLRQ��6HH�6HUYLFH�1RWH�
�����&���%�
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5 6ROGHU�D�QHZ�190�%DWWHU\�LQWR�WKH�&38�$VVHPEO\��VHH�5HSODFHDEOH�3DUWV�/LVW�IRU�WKH�
EDWWHU\�SDUW�QXPEHU���

6 2QFH�WKH�QHZ�EDWWHU\�LV�ILWWHG��UHSODFH�WKH�SURFHVVRU�PRGXOH�DQG�DOO�RWKHU�PRGXOHV�LQ�WKH�
FRUUHFW�VHTXHQFH��

7 3RZHU�RQ�WKH�LQVWUXPHQW�DQG�FKDQJH�WKH�7UDQVPLWWHU�2XWSXW�6LJQDO�5DWH�WR���0E�V��

8 6ZLWFK�RII�WKH�LQVWUXPHQW��

9 6ZLWFK�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�WKHUH�LV�QR�&2/'�67$57�PHVVDJH�DQG�WKH�7UDQVPLWWHU�
2XWSXW�6LJQDO�5DWH�LV�VWLOO�VHW�WR���0E�V��

10 5HSODFH�WKH�RXWHU�FDELQHW�VOHHYH��RSWLFDO�PRGXOH�VKLHOGV�DQG�WKH�UHDU�SDQHO�IHHW�WKLV�LV�D�
UHYHUVDO�RI�WKH�UHPRYDO�SURFHGXUH�

)DWDO�(UURUV����

7DEOH�������)DWDO�(UURU�7DEOH

1R� 'HVFULSWLRQ 1R� 'HVFULSWLRQ

� �(UURU�LQ�((3520�LG� �� �(UURU�LQ�IXQFWLRQ�SDUDPHWHU�

�� �(UURU�LQ�$6,&�UHDG�ZULWH� �� �&ROGVWDUW�IRUFHG�E\�XVHU�

�� �0HDV�V\VWHP�RYHUUXQV�VDPSOLQJ�SHULRG� �� �0HDV�V\VWHP�ORRS�WLPH�H[FHVVLYH�

�� �&RUUXSWHG�/&$�GDWD� � �/&$V�IDLOHG�WR�LQLWLDOL]H�

�� �/&$�QRW�JHWWLQJ�SURJ�FRPPDQG� �� �/&$�QRW�KROGLQJ�SURJ�ORZ�

�� �/&$�VKRUW�SURJUDP�F\FOH� ��� �/&$�SURJUDP�IDLOHG�

�� �32+�UDP�WLPHRXW� ��� �(UURU�LQ�FRPPV�WR�2'/�X3�

��� �2'/�'SUDP�IDLOHG� ��� �(UURU�LQ�2'/�FRGH�FKHFNVXP�

��� �(UURU�LQ�2'/�X3�ERRW� ��� �(UURU�LQ�2'/�QR�$6,&�FORFN�

�� �78�$6,&�ZULWH�IDLO� ��� �&026�*$�EXV\�UHDGLQJ�7[�&ON�FRXQW��

��� �VZLWFKBLQBYF[R��LQYDOLG�9&;2�LQGH[� �� �VZLWFKBLQBYF[R��9&;2�QRW�ORDGHG��

�� �WXUQBRQBYF[R��9&;2�QRW�ORDGHG� ��� �WXUQBRIIBYF[R��9&;2�QRW�ORDGHG��

��� �LQYDOLG�(&/�LQSXW� �� �SSP�RXW�RI�UDQJH�

��� �9&;2�XQV7DEOH�ZKHQ�PRYLQJ� �� �9&;2�XQV7DEOH�ZKHQ�VWHDG\�

�� �9&;2�FRQWURO�'$&�RXW�RI�UDQJH� ��� �83'+��/&$�QR�SURJUDP��

��� �83'+��/&$�SURJ��OLQH�QRW�KHOG�ORZ��� ��� �83'+��/&$�VKRUW�SURJUDP��

��� �83'+��/&$�SURJUDP�IDLO�� ��� �$70�7[�UDP�WLPHRXW�

��� �0HDV�V\VWHP�RYHUUXQV�VDPSOLQJ�SHULRG�� ���� �7RR�PDQ\�OLQHV�LQ�SRUW�DGGUHVV�7DEOH�

��� �7RR�PDQ\�LPDJHV�IRU�LPDJH�7DEOH� ��� �7RR�IHZ�LPDJHV��KHQFH�5$0�ZDVWHG��

��� �(UURU�LQ�SRUW�DGGUHVV�7DEOH� ���� �8SGDWH�DGGUHVV�QRW�LQ�LPDJH�7DEOH�

���� �8QLGHQWLILHG�RSFRGH��IXQF�ELRBXSGDWH�� ���� �5HIHUHQFH�DFFHVV�WR�ZRUG�DW�RGG�DGGUHVV��

��� �8QDEOH�WR�FUHDWH�H[FKDQJH�FRQWURO�EORFN�
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���� �S626�SULPLWLYH�5(4B;�IDLOHG� ���� �S626�SULPLWLYH�6(1'B;�IDLOHG�

���� �S626�SULPLWLYH�$77$&+B;�IDLOHG�� ��� �S626�SULPLWLYH�/,%(5B;�IDLOHG��

��� �$WWHPSWHG�WR�-RLQ�D�UHJLRQ�WZLFH� ��� $WWHPSWHG�WR�/HDYH�DQ�XQRZQHG�UHJLRQ��

���� %DG�SURFHVV�QXPEHU�LQ�&UHDWHBSURFHVV�� ��� �8QDEOH�WR�FUHDWH�SURFHVV�

���� �%DG�SURFHVV�QXPEHU�LQ�&UHDWHBSURFHVV�� ���� �8QDEOH�WR�VXVSHQG�SURFHVV¨

��� �8QDEOH�WR�UHVXPH�SURFHVV� ���� �8QDEOH�WR�FKDQJH�SULRULW\�

��� �3URFHVV�XVHU�VWDFN�XQGHUIORZ� ��� �3URFHVV�XVHU�VWDFN�RYHUIORZ�

���� �3URFHVV�VSYVU�VWDFN�XQGHUIORZ�� ��� �3URFHVV�VSYVU�VWDFN�RYHUIORZ�

��� �6\VWHP�VXSHUYLVRU�VWDFN�RYHUIORZ�� ���� �8QDEOH�WR�GHOHWH�SURFHVV�

��� �6HPDSKRUH�H[FHHGV�PD[�YDOXH� ��� �8QV\QFKURQL]HG�GLVSOD\�DFFHVV��

��� �8QV\QFKURQL]HG�ORJJLQJ�DFFHVV� ��� �$WWHPSWHG�MRLQ�EUHDNV�RUGHU�UXOHV��������$&57&�
FRPPDQG�HUURU�

���� �5RRW�SURFHVV�H[LWV� ��� �/RJJLQJ�TXHXH�H[FHVVHG�

��� �/RJJLQJ�TXHXH�XQGHUUXQ� ��� �(UURU�LQ�
ORJBVWDUWV
�

��� �(UURU�LQ�
ORJB7DEOH
� ���� �8QNQRZQ�&$//�$��FRGH�

��� �(UURU�LQ�JUDSK�FRPPDQG�VWULQJ� ��� �&DQQRW�UXQ�WKH�SORW�[�YDOXH�EDFNZDUGV��

���� �8QNQRZQ�WRNHQ�RQ�ORJJLQJ�RXWSXW�TXHXH��� ��� �8QNQRZQ�JUDSK�\�D[LV�W\SH�

��� �:RUG�UHJLVWHU�QXPEHU�RXW�RI�UDQJH� ��� �:RUG�UHJLVWHU�FRPPDQG��V\QWD[�HUURU��

��� ��8QNQRZQ�JUDSK�[�D[LV�W\SH� ��� �8QDEOH�WR�FUHDWH�6&3,�VWDWXV�KDQGOHU��

��� �8QDEOH�WR�FUHDWH�6&3,�GHYLFH�GULYHU�� ��� �8QDEOH�WR�FUHDWH�6&3,�PDFUR�KDQGOHU��

��� �6&3,��SDUVHU�WHUPLQDWHG� ��� �5HDO�WLPH�FORFN�IDLOHG�

��� �,QWHUQDO�3ULQWHU�IDLOXUH� ��� �8QUHFRJQL]HG�FPG�UHFHLYHG�IURP�������

��� �$WWHPSWHG�WR�VHQG�XQNQRZQ�FPG�WR������� ��� �3URWRFRO�IDLOXUH�

��� �%DG�UHVSRQVH�IURP������ ��� �03,)�UHDG\�WLPHRXW�

��� �03,)�NH\�SURWRFRO�IDLOXUH� ��� �03,)�3%��SURWRFRO�IDLOXUH�

��� �03,)�3%��SURWRFRO�IDLOXUH� ��� �03,)�567�SURWRFRO�IDLOXUH�

��� �03,)�&0'�SURWRFRO�IDLOXUH� ���� �03,)�67;�SURWRFRO�IDLOXUH�

��� �03,)�0&7�SURWRFRO�IDLOXUH� ��� �520�,'�PLVPDWFK�

��� �520���QXPEHU�LQFRUUHFW��` ��� �520���QXPEHU�LQFRUUHFW��`

��� �520�GDWHFRGHV�GLVDJUHH��` ���� �1R�3RZHU�IDLO�LQWHUUXSW�DW�SRZHU�GRZQ��`�

��� �5$0�FRQWHQW�FRUUXSW�GXULQJ�SRZHU�GRZQ��`� ���� �5$0�IDLOHG�UHDG�ZULWH�WHVW��`

��� �)LUPZDUH�FKDQJHG"��` ��� �8QNQRZQ�6$�WHVW�VHOHFWHG�

��� �8QDEOH�WR�FRUUHFW�((3520�ORFDWLRQ�� ��� �7LPHG�RXW�ZDLWLQJ�IRU�((3520�

7DEOH�������)DWDO�(UURU�7DEOH

1R� 'HVFULSWLRQ 1R� 'HVFULSWLRQ
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��� �8QDEOH�WR�LQLWLDOLVH�((3520� ��� �6DYHG�((3520�DGGUHVV�LOOHJDO�

��� �8QDEOH�WR�FOHDU�((3520�SIDLO�IODJ�� ���� �%86�(5525�H[FHSWLRQ�

��� �$GGUHVV�HUURU� ��� �,OOHJDO�LQVWUXFWLRQ�

��� �'LYLGH�E\�]HUR� ��� �&+.�LQVWUXFWLRQ�WUDS�

��� �75$39�LQVWUXFWLRQ�WUDS� ���� �3ULYLOHJH�YLRODWLRQ�

��� �7UDFH�WUDS� ��� �/LQH����;�(PXODWRU�WUDS�

��� �8QLQLWLDOL]HG�YHFWRU� ��� �6SXULRXV�LQWHUUXSW�

��� �8QNQRZQ�IORDWLQJ�SRLQW�WUDS� ��� �)ORDWLQJ�SRLQW�SUHFLVLRQ�ORVV��

��� �,QH[DFW�IORDWLQJ�SRLQW�UHVXOW� ��� �)ORDWLQJ�SRLQW�GLYLGH�E\���

��� �)ORDWLQJ�SRLQW�XQGHUIORZ� ��� �)ORDWLQJ�SRLQW�RYHUIORZ�

��� �)ORDWLQJ�SRLQW�RSHUDWRU�HUURU�� ��� �)ORDWLQJ�SRLQW�1D1�VLJQDOOHG�

��� �6SXULRXV�'8$57�LQWHUUXSW� ��� �1R�'7$&.�IURP�((3520�

��� �1R�'7$&.�IURP�'35$0� ��� �1R�'7$&.�IURP�'8$57�

��� �1R�'7$&.�IURP�5HDO�WLPH�FORFN�� ��� �1R�'7$&.�IURP�+3,%�

���� �1R�'7$&.�IURP�&57�FRQWUROOHU� ��� �1R�'7$&.�IURP�RSWLRQ�VZLWFK�

��� �1R�'7$&.�IURP�WLPHU�DFN� ��� �1R�'7$&.�IURP�5$0�#�)(;;;;�

��� �1R�'7$&.�IURP�5$0�#�));;;;� ��� �6XEWHVW�UHWXUQ�YDOXH�RXW�RI�UDQJH��`�

���� �6XEWHVW�QRQH[LVWHQW�&$5(�SDUDPHWHU��`� ��� �6XEWHVW�&$5(�PHVVDJH�QR��OD\HU�HUURU��`

���� �60*�UHVXOW�TXHXH�IXOO� ��� �60*�UHVXOW�TXHXH�HPSW\�

��� �60*�FRPPDQG�TXHXH�IXOO� ��� �60*�FRPPDQG�TXHXH�HPSW\�

���� �8QNQRZQ�60*�FRPPDQG� ��� �,OOHJDO�60*�VDPSOH�SHULRG�VHOHFWHG��

���� �8QDEOH�WR�FUHDWH�6&3,�3ULQWHU�GULYHU�� ��� ,OOHJDO�IUHH�YDU�W\SH�

���� �;SDQHO�PDVN�RXW�RI�UDQJH� ��� �1R�HYRNH�IQ�WR�FDOO�

���� �VHO�YDU�VWDFNLQJ�TXHXH�VL]H�KDV�EHHQ�H[FHHGHG�

7DEOH�������)DWDO�(UURU�7DEOH

1R� 'HVFULSWLRQ 1R� 'HVFULSWLRQ
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7DEOH�������'LVN�'ULYH�&38�7HVWV

&38�7HVWV

'HWDLO�'HVFULSWLRQ

6XEWHVW�����)(3520�WHVW

7KLV�VXEWHVW�FKHFNV�WKH�SURFHVVRU�FDUG�)(3520�DUHD��WKLV�WHVW�LV�H[HFXWHG�UHJDUGOHVV�RI�
WKH�HTXLSPHQW�RSWLRQV�DQG�FXUUHQW�VHWXS�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�WKH�GHIDXOW�VWDWH�DQG�WKHQ�WHVWHG�DV�IROORZV��WKH�WHVW�LV�
LQWHUUXSWLEOH�E\�SRZHU�IDLO�

$�&5&�FKHFN�RYHU�WKH�9[:RUNV�)(3520�FRGH�DUHD�LV�SHUIRUPHG��

1RWH�QR�&5&�FKHFN�RI�WKH�GDWD�DUHD�LV�SHUIRUPHG��D�&5&�FKHFN�RYHU�WKH�PDLQ�FRGH�PD\�EH�
DGGHG�DW�D�ODWHU�GDWH�

6XEWHVW�����65$0�WHVW

7KLV�VXEWHVW�FKHFNV�WKH�SURFHVVRU�FDUG�,66�65$0�DUHD��WKLV�WHVW�LV�H[HFXWHG�UHJDUGOHVV�RI�
WKH�HTXLSPHQW�RSWLRQV�DQG�FXUUHQW�VHWXS�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�WKH�GHIDXOW�VWDWH�DQG�WKHQ�WHVWHG�DV�IROORZV��WKH�WHVW�LV�QRW�
LQWHUUXSWLEOH�E\�SRZHU�IDLO��7KLV�WHVW�GRHV�QRW�WHVW�DOO�RI�WKH�65$0�DUHD�SUHVHQW�RQ�WKH�
SURFHVVRU�ERDUG�

,66�DUHD�FKHFN���IURP�WKH�VWDUW�DGGUHVV�XQWLO�WKH�HQG�DGGUHVV�HDFK�ORQJ�ZRUG�LV�WHVWHG�E\�
VDYLQJ�WKH�RULJLQDO�GDWD��ZULWLQJ�DQG�UHDGLQJ�HDFK�RI�WKH�GHILQHG�WHVW�ZRUGV��UHVWRULQJ�WKH�
RULJLQDO�WHVW�GDWD�

6XE�7HVW�
1XPEHU

7HVW�
'HVFULSWLRQ )DLO�&RGHV� $FWLRQ

� )(3520 ����� &KHFN�ILUPZDUH�UHYLVLRQ�LV�YDOLG

� 65$0 ��������� 6XVSHFW�&38�DVVHPEO\

� 56����3RUW ��������� &KHFN�56����/RRSEDFN�LV�ILWWHG

� +3,%�3RUW� ����� 6XVSHFW�&38�DVVHPEO\

�� 5HDO�7LPH�
&ORFN

��������� 6XVSHFW�&38�DVVHPEO\

� 3DUDOOHO�3RUW ����� &KHFN�ILUPZDUH�UHYLVLRQ�LV�$�������DQG�DERYH��LI�QRW�ILUPZDUH�
XSGDWH�QHHGHG�

� �)�3���3ULQWHU ��������� 3HUIRUP�3ULQWHU�WURXEOHVKRRWLQJ

��� 'LVN�'ULYH�,�)� ��������� &KHFN�IRUPDWWHG�GLVN�LV�LQVHUWHG��RWKHUZLVH�VXVSHFW�GLVN�GULYH

�� /$1�,�)� ��������� &KHFN�ILUPZDUH�UHYLVLRQ�LV�$�������DQG�DERYH��LI�QRW�ILUPZDUH�
XSGDWH�LV�QHHGHG
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7HVW�SDWWHUQ��

$GGUHVV�OLQH�FKHFN���RQFH�WKH�65$0�GDWD�DUHD�KDV�EHHQ�VXFFHVVIXOO\�WHVWHG�D�65$0�DGGUHVV�
OLQH�WHVW�LV�SHUIRUPHG�

6XEWHVW�����8VHU�56���&�VHULDO�3RUW

7KLV�VXEWHVW�FKHFNV�WKH�SURFHVVRU�FDUG�©XVHUª�56���&�LQWHUIDFH��7KH�WHVW�LV�RQO\�H[HFXWHG�LI�
RSWLRQ�$�%�RU�$�'�LV�ILWWHG�DQG�56���&�LV�QRW�VHOHFWHG�IRU�950��'1$�RU�5(027(�
SRUW�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�WKH�GHIDXOW�VWDWH�DQG�WKHQ�WHVWHG�DV�IROORZV��WKH�WHVW�LV�
LQWHUUXSWLEOH�E\�SRZHU�IDLO��,I�WKH�HTXLSPHQW�LV�RSHUDWLQJ�XQGHU�WKH�FRQWURO�RI�9LUWXDO�5HPRWH�
WKLV�WHVW�LV�QRW�SHUIRUPHG�

$�ORRS�EDFN�LV�ILWWHG�WR�WKH�VHULDO�SRUW�DQG�WKH�56���&�LQWHUIDFH�LV�WHVWHG�DV�IROORZV��GXULQJ�WKH�
WHVW�WKH�9[:RUNV�KLJK�OHYHO�GULYHU�7[�5[�LV�VZLWFKHG�RII��

'75�576�DUH�ORRSHG�EDFN�WR�5,�'&'�'65��&76�IRU�WKLV�WHVW

7[�5[�&KHFN���7KH�8$57�7[�5[�LV�FRQILJXUHG�DV�IROORZV��WKH�WHVW�PHVVDJH�LV�WUDQVPLWWHG�DQG�
WKH�UHFHLYHG�PHVVDJH�LV�FKHFNHG�

%DXG�UDWH� �������VWRS�ELWV� ����SDULW\� �QRQH�DQG�GDWD�ELWV� ����8$57�VRIWZDUH�©,QWHUUXSWª�
PRGH�

6XEWHVW�����+3,%�3RUW

7KLV�VXEWHVW�FKHFNV�WKH�SURFHVVRU�FDUG�+3,%�LQWHUIDFH��7KH�WHVW�LV�RQO\�H[HFXWHG�LI�RSWLRQ�
$�%�RU�$�'�LV�ILWWHG�DQG�+3,%�LV�QRW�VHOHFWHG�IRU�5(027(�SRUW�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�WKH�GHIDXOW�VWDWH�DQG�WKHQ�WHVWHG�DV�IROORZV��WKH�WHVW�LV�
LQWHUUXSWLEOH�E\�SRZHU�IDLO��,I�WKH�6&3,�LQWHUIDFH�LV�LQ�XVH�WKLV�WHVW�LV�QRW�SHUIRUPHG�

7[�5[�WUDQVPLW�FKHFN���WKH�WH[W�VWULQJ�§7KH�TXLFN�EURZQ�IR[�MXPSV�RYHU�WKH�OD]\�GRJ¨�LV�
WUDQVPLWWHG�RQH�FKDUDFWHU�DW�D�WLPH��DIWHU�HDFK�FKDUDFWHU�LV�WUDQVPLWWHG�WKH�VWDWH�RI�WKH�RXWSXW�
OLQHV�LV�UHDG�LQ�RUGHU�WR�HQVXUH�WKDW�WKH�FKDUDFWHU�KDV�EHHQ�ZULWWHQ�

6XEWHVW�����5HDO�7LPH�&ORFN�WHVW

7KLV�VXEWHVW�FKHFNV�WKH�SURFHVVRU�FDUG�UHDO�WLPH�FORFN��WKLV�WHVW�LV�H[HFXWHG�UHJDUGOHVV�RI�
WKH�HTXLSPHQW�RSWLRQV�DQG�FXUUHQW�VHWXS�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�WKH�GHIDXOW�VWDWH�DQG�WKHQ�WHVWHG�DV�IROORZV��WKH�WHVW�LV�QRW�
LQWHUUXSWLEOH�E\�SRZHU�IDLO�

5HJLVWHU�UHDG�ZULWH�FKHFN���WKH�FXUUHQW�WLPH�LV�VDYHG�DQG�WKHQ�WKH�FORFN�LV�VHW�WR����������RQ�
WKH����������DQG�WKH�WLPH�LV�UHDG�EDFN�WR�HQVXUH�WKH�LQWHUQDO�UHJLVWHUV�KDYH�EHHQ�FRUUHFWO\�
ZULWWHQ�

5HJLVWHU�©UROO�RYHUª�FKHFN���D�WLPH�RI�JUHDWHU�WKDQ���VHFRQG�LV�DOORZHG�WR�SDVV�DQG�WKHQ�WKH�
FORFN�LV�FKHFNHG�WR�HQVXUH�WKDW�WKH�WLPH�DQG�GDWH�KDV�©UROOHG�RYHUª�WR����������RQ��������

06�:RUG
����
))))
����
$$$$

/6�:RUG
����
))))
����
$$$$

6DYH�RULJLQDO�GDWD�ZULWH�DQG�UHDG�WHVW�
GDWD�LQ�VHTXHQFH�DV�VSHFLILHG��WKHQ�
UHVWRUH�RULJLQDO�GDWD�
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6XEWHVW�����3DUDOOHO�3RUW

7KLV�VXEWHVW�FKHFNV�WKH�SURFHVVRU�FDUG�3DUDOOHO�LQWHUIDFH��WKLV�WHVW�LV�QHYHU�H[HFXWHG�
GXULQJ�QRUPDO�VHOIWHVW��LW�LV�H[HFXWHG�GXULQJ�©+LGGHQ�6FUHHQª�IDFWRU\�VHOIWHVW�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�WKH�GHIDXOW�VWDWH�DQG�WKHQ�WHVWHG�DV�IROORZV��WKH�WHVW�LV�
LQWHUUXSWLEOH�E\�SRZHU�IDLO�

7KH�IROORZLQJ�WHVW�VWULQJ�LV�WUDQVPLWWHG�WZLFH�WR�WKH�GHYLFH�FRQQHFWHG�WR�WKH�3DUDOOHO�SRUW�

§DEFBGHI�JKLBMNO�PQRBSTU�VWXBYZ[B\]��#���A	��B� ¨

1RWH���DWWDFKHG�GHYLFH�PXVW�EH�UHDG\�DQG�DEOH�WR�DFFHSW�WKH�GDWD�EHLQJ�WUDQVPLWWHG�
RU�HUURU������ZLOO�RFFXU�

6XEWHVW������)ORSS\�'LVN�,QWHUIDFH

7KLV�VXEWHVW�FKHFNV�WKH�SURFHVVRU�FDUG�IORSS\�'LVN�LQWHUIDFH�DQG�GULYH��WKLV�WHVW�LV�H[HFXWHG�
UHJDUGOHVV�RI�WKH�HTXLSPHQW�RSWLRQV�DQG�FXUUHQW�VHWXS�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�WKH�GHIDXOW�VWDWH�DQG�WKHQ�WHVWHG�DV�IROORZV��WKH�WHVW�LV�QRW�
LQWHUUXSWLEOH�E\�SRZHU�IDLO�

'LVN�FKHFN���VHOIWHVW�ZLOO�ILUVW�FKHFN�WKDW�D�IORSS\�'LVN�LV�LQVHUWHG�LQWR�WKH�GULYH�

:ULWH�)LOH���D�WHVW�ILOH�LV�ZULWWHQ�WR�WKH�GLVN�

5HDG�)LOH���WKH�WHVW�ILOH�LV�UHDG�IURP�WKH�'LVN�

&KHFN�ILOH�GDWD���WKH�UHDG�GDWD�LV�FRPSDUHG�WR�WKH�ZULWH�GDWD�

5HDG�)LOH���WKH�WHVW�ILOH�LV�UHDG�IURP�WKH�GLVN�

&KHFN�ILOH�GDWD���WKH�UHDG�GDWD�LV�FRPSDUHG�WR�WKH�ZULWH�GDWD�

NOTE ,I�'LVN�'ULYH�LV�IDXOW\�XVH�WKH�SURFHGXUH�RQ�3DJH�������WR�UHSODFH�WKH�'LVN�GULYH�

5HSODFLQJ�WKH�&38�$VVHPEO\

5HIHU�WR�6HUYLFH�1RWH����������IRU�WKH�FRUUHFW�SURFHGXUH�WR�UHSODFH�D�IDXOW\�&38�$VVHPEO\��

6XEWHVW������/$1���%DVH���7�,QWHUIDFH

7KLV�VXEWHVW�FKHFNV�WKH�SURFHVVRU�FDUG�/$1�LQWHUIDFH�LI�ILWWHG��7KH�WHVW�LV�RQO\�H[HFXWHG�LI�
RSWLRQ�$�%�LV�ILWWHG�DQG�/$1�LV�QRW�VHOHFWHG�IRU�'1$�SRUW�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�WKH�GHIDXOW�VWDWH�DQG�WKHQ�WHVWHG�DV�IROORZV��WKH�WHVW�LV�
LQWHUUXSWLEOH�E\�SRZHU�IDLO�

5HVXOWV�RI�WKH�©3RZHU�RQª�/$1�VHOIWHVW�IXQFWLRQV�DUH�UHTXHVWHG�IURP�WKH�/$1�FRQWUROOHU�
IXQFWLRQV�
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6HUYLFH�6KHHW�*����)URQW�3DQHO�/('6�

,QWURGXFWLRQ�

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�RQ�WKH�)URQW�3DQHO�/HGV�DIWHU�
SHUIRUPLQJ�WKH�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�6HUYLFH�6KHHW�*����$�IDXOW�RQ�WKLV�
DVVHPEO\�ZLOO�QRUPDOO\�EH�LQGLFDWHG�DV�D�)URQW�3DQHO�/HGV�'LDJQRVWLF�WHVW�IDLOXUH��

5XQQLQJ�)URQW�3DQHO�/('6�'LDJQRVWLF�7HVW�

1 'LVSOD\�WKH�2WKHU�7HVW�)HDWXUHV�3DJH�E\�VLPXOWDQHRXVO\�SUHVVLQJ� �DQG�WKH��WK�
VRIWNH\�IURP�WKH�OHIW�EHORZ�WKH�)URQW�3DQHO�GLVSOD\��

2 7R�VWDUW�WHVWLQJ��VHOHFW� ��7KH�WHVW�ZLOO�DXWRPDWLFDOO\�OLJKW�HDFK�/('�LQ�VHTXHQFH��
VR�WKH�RSHUDWRU�PXVW�ORRN�IRU�DQ�XQOLW�/('�GXULQJ�WKLV�VHTXHQFH��7KH�VHTXHQFH�LV�
FRQWLQXRXVO\�UHSHDWHG��

3 7R�VWRS�WKH�WHVW��SUHVV� �VRIWNH\��7KH�WHVW�ZLOO�VWRS�DW�WKH�HQG�RI�WKH�FXUUHQW�
VHTXHQFH�DQG�WKH�GLVSOD\�ZLOO�UHWXUQ�WR�WKH�2WKHU�7HVW�)HDWXUHV�SDJH��

4 3UHVV� �VRIWNH\�WR�UHWXUQ�WR�QRUPDO�RSHUDWLRQ�

�

)URQW�3DQHO�/('6�7URXEOHVKRRWLQJ�

7KH�SURFHGXUH�GHSHQGV�RQ�ZKHWKHU�WKH�IDLOXUH�LV�RQH�/('�RU�PRUH�WKDQ�RQH��PXOWLSOH��/('V�

2QO\�RQH�/('�IDLOLQJ�

0XOWLSOH�/('6�IDLOLQJ�

6XVSHFW�WKH�$��$VVHPEO\��

SINGLE

 LED TEST 

ABORT TEST

EXIT

3URFHGXUH� ����7URXEOHVKRRWLQJ�

���&RQQHFW��WKH�2VFLOORVFRSH�EHWZHHQ�WKH�FDWKRGH�
�PDUNHG�ZLWK�D�VTXDUH�SDG��RI�WKH�/('�ZKLFK�LV�QRW�
OLJKWLQJ��DQG�JURXQG�

���5XQ�WKH�/('�WHVW�6HTXHQFH�DV�GHVFULEHG�DERYH�
7KH�FDWKRGH�VKRXOG�EH�DW����YROWV�ZKHQ�WKH�/('�LV�
XQOLW�DQG�SXOVH�ORZ�ZKHQ�WKH�/('�LV�H[SHFWHG�WR�EH�
OLW�

9ROWDJH�DQG�3XOVHV�DV�H[SHFWHG�VXVSHFW�WKH�/('�LWVHOI�LW�
PD\�EH�UHSODFHG��SDUW�QXPEHU�LV�LQ�5HSODFHDEOH�3DUWV�
VHFWLRQ��
9ROWDJH�DQG�3XOVHV�LQFRUUHFW�VXVSHFW�$��$VVHPEO\�
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6HUYLFH 6HUYLFH�6KHHW�*����)URQW�3DQHO�0HPEUDQH�.H\ERDUG

6HUYLFH�6KHHW�*����)URQW�3DQHO�0HPEUDQH�.H\ERDUG�

,QWURGXFWLRQ�

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�RQ�WKH�)URQW�3DQHO�0HPEUDQH�
.H\ERDUG�DIWHU�SHUIRUPLQJ�WKH�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�6HUYLFH�6KHHW�*����

$�IDXOW�RQ�WKLV�DVVHPEO\�ZLOO�QRUPDOO\�EH�LQGLFDWHG�DV�D�.H\ERDUG�'LDJQRVWLF�WHVW�IDLOXUH�ZKHQ�
UXQQLQJ�WKLV�WHVW��

5XQQLQJ�WKH�.H\ERDUG�'LDJQRVWLF�7HVW�

1 'LVSOD\�WKH�.H\ERDUG�7HVW�3DJH�E\�VLPXOWDQHRXVO\�SUHVVLQJ� �DQG�WKH��UG�VRIWNH\�
IURP�WKH�OHIW�EHORZ�WKH�)URQW�3DQHO�GLVSOD\��

2 3UHVV�HDFK�IURQW�SDQHO�NH\�RQFH�WR�FKHFN�RSHUDWLRQ��:KHQ�WKH�NH\�LV�SUHVVHG��WKH�GLVSOD\�
ZLOO�VKRZ�WKH�NH\�IXQFWLRQ�LQ�WKH�/DVW�.H\�3UHVVHG�ILHOG��VR�WKH�RSHUDWRU�PXVW�ORRN�IRU�DQ�
LQFRUUHFW�GHVFULSWLRQ�LQ�WKLV�ILHOG��

3 7R�VWRS�WKH�WHVW��SUHVV�WKH�VDPH�NH\�WZLFH��7KH�LQVWUXPHQW�ZLOO�UHWXUQ�WR�QRUPDO�RSHUDWLRQ��

.H\ERDUG�2SHUDWLRQ�

7KH�)URQW�3DQHO�NH\ERDUG�PHPEUDQH�LV�DUUDQJHG�LQ�D���&ROXPQ�E\���5RZ�PDWUL[��:KHQ�D�NH\�
LV�SUHVVHG��D�FLUFXLW�FRQQHFWLRQ�LV�PDGH�EHWZHHQ�WKH�DSSURSULDWH�&ROXPQ�DQG�5RZ�OLQHV��

:KHQ�WKH�NH\ERDUG�LV�QRW�EHLQJ�XVHG��WKH�0DLQ�&38�SXOVHV�WKH�&ROXPQ�OLQHV�WR�77/�ORZV�
DSSUR[LPDWHO\�HYHU\���PV��7KH�5RZ�OLQHV�QRUPDOO\�VLW�KLJK�DQG�DUH�UHDG�E\�WKH�0DLQ�&38�
DSSUR[LPDWHO\�HYHU\���PV��:KHQ�D�NH\�LV�SUHVVHG��D�ORZ�LV�SDVVHG�WKURXJK�WKH�NH\�FRQQHFWLRQ�
IURP�WKH�&ROXPQ�OLQH�WR�WKH�DSSURSULDWH�5RZ�OLQH��

7KH�FKDQJH�LQ�URZ�OLQH�VWDWXV�JLYHV�WKH�0DLQ�&38�5RZ�OLQH�LGHQWLILFDWLRQ��DQG�LQLWLDWHV�D�
YHULILFDWLRQ�SURFHGXUH�WR�LGHQWLI\�WKH�&ROXPQ�OLQH�DVVRFLDWHG�ZLWK�WKH�SUHVVHG�NH\��&ROXPQ�
OLQHV�DUH�GULYHQ�ORZ�LQ�WXUQ�DQG�WKH�DSSURSULDWH�&ROXPQ�OLQH�GDWD�LV�UHWXUQHG�WKH�&38�YLD�WKH�
FRUUHVSRQGLQJ�5RZ�OLQH�WKXV�LGHQWLI\LQJ�WKH�&ROXPQ��

.H\ERDUG�7URXEOHVKRRWLQJ�

NOTE 7KH�0HPEUDQH�.H\SDG�FDQ�EH�UHSODFHG�RQO\�DV�DQ�LQWHJUDO�SDUW�RI�WKH�)URQW�3DQHO�$VVHPEO\��,W�
PXVW�EH�RUGHUHG�IRU�UHSODFHPHQW�XVLQJ�RQO\�WKH�SDUW�QXPEHU�GHVLJQDWHG�IRU�)URQW�3DQHO�
.H\ERDUG�'LVSOD\�$VVHPEO\�JLYHQ�LQ�WKH�5HSODFHDEOH�3DUWV�6HFWLRQ�RI�WKLV�0DQXDO��

SINGLE

3URFHGXUH� ����7URXEOHVKRRWLQJ�

���2QH�NH\�RQO\�IDLOLQJ� 6XVSHFW�WKH�0HPEUDQH�.H\SDG�RU�$��
$VVHPEO\��VHH�1RWH�EHORZ��

���0XOWLSOH�NH\V�IDLOLQJ� 6XVSHFW�$��
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6HUYLFH 6HUYLFH�6KHHW�*����)URQW�3DQHO�0HPEUDQH�.H\ERDUG
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6HUYLFH 6HUYLFH�6KHHW�*����3ULQWHU

6HUYLFH�6KHHW�*����3ULQWHU�

%HIRUH�FKHFNLQJ�WKH�3ULQWHU��JR�WR�WKH�237,216�SDJH�RQ�WKH������&�DQG�HQVXUH�RSWLRQ�8.;�LV�
HQDEOHG��7KHUH�DUH�QR�VHUYLFHDEOH�SDUWV�LQVLGH�WKH�OLG�3ULQWHU��,I�WKH�3ULQWHU�LV�VXVSHFWHG�WR�EH�
IDXOW\��LW�PXVW�EH�UHSODFHG�DV�D�XQLW��SDUW�QXPEHU��������������

1 :LWK�WKH�+3������&�SRZHUHG�GRZQ��FRQQHFW�WKH�8.;�3ULQWHU��HQVXUH�D�UROO�RI�SDSHU�LV�
ILWWHG��DQG�SRZHU�XS�WKH�+3������&�

2 3UHVV�WKH� �NH\�WKHQ�WKH� �VRIWNH\�

3 6HOHFW�WKH�35,17(5�ILHOG�RQ�WKH�GLVSOD\�DQG�VHW�WR�LQWHUQDO�

4 6HOHFW�WKH�35,17,1*�ILHOG�LQ�WKH�GLVSOD\�DQG�VHW�WR�21�

5 /LIW�WKH�WDEV�DW�HLWKHU�HQG�RI�WKH�3ULQWHU�PHFKDQLVP�FRYHU�DQG�QRWH�WKH�WKUHH�/('6�RQ�WKH�
OHIW�KDQG�VLGH�RI�WKH�3ULQWHU�PHFKDQLVP�

6 7KH�OHIW�PRVW�DQG�ULJKWPRVW�/('V�VKRXOG�EH�21���WKH�FHQWHU�/('�PD\�EH�RQ�RU�RII�RU�
IODVKLQJ��

7 ,I�WKH�OHIWPRVW�/('�LV�IODVKLQJ�WKLV�PD\�EH�GXH�WR�3ULQW�KHDG�RYHUKHDWLQJ�GXH�WR�D�SDSHU�MDP��
&OHDU�WKH�MDP�DQG�WKH�SULQW�KHDG�DQG�SURFHHG�WR�VWHS���

8 :LWK�WKH�LQWHUQDO�3ULQWHU�VHOHFWHG�RQ�WKH�+3������&��/2*�21�'(0$1'�PD\�EH�VHW�WR�
6&5((1�'803��3UHVVLQJ�35,17�12:�ZLOO�FDXVH�WKH�VFUHHQ�FRQWHQWV�WR�EH�SULQWHG�

9 ,I�WKH�KHDG�KDV�EHHQ�FOHDQHG�DQG�QR�SULQWRXW�DSSHDUV�WKHQ�VXVSHFW�WKH�3ULQWHU�

OTHER  PRINTER
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6HUYLFH 6HUYLFH�6KHHW�*����8QVWUXFWXUHG�3'+�0RGXOH

6HUYLFH�6KHHW�*����8QVWUXFWXUHG�3'+�0RGXOH�

,QWURGXFWLRQ�

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�DVVRFLDWHG�ZLWK�WKH�LQVWUXPHQW�
8QVWUXFWXUHG�3'+�0RGXOH�DIWHU�SHUIRUPLQJ�WKH�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�6HUYLFH�
6KHHW�*����$�IDXOW\�3'+�0RGXOH�ZLOO�QRUPDOO\�EH�LQGLFDWHG�DV�D�3'+�6HOIWHVW�IDLOXUH�ZKHQ�
UXQQLQJ�WKH�LQVWUXPHQW�VHOIWHVW��

7URXEOHVKRRWLQJ�3'+�6HOIWHVW�IDLOXUH�

7KH�IROORZLQJ�WURXEOHVKRRWLQJ�DLPV�WR�LVRODWH�WKH�IDXOW�WR�HLWKHU�WKH�3'+�7UDQVPLW�%RDUG�
$VVHPEO\�RU�WKH�3'+�5HFHLYH�%RDUG�$VVHPEO\��:KHQ�WKH�IDXOW\�ERDUG�DVVHPEO\�KDV�EHHQ�
ORFDWHG�LW�VKRXOG�EH�UHSODFHG�XVLQJ�WKH�5HSODFHPHQW�3URFHGXUHV��VHFWLRQ�*���LQ�WKLV�0DQXDO���
7KH�FRUUHFW�SDUW�WR�RUGHU�ZLOO�EH�IRXQG�LQ�WKH�5HSODFHDEOH�3DUWV�VHFWLRQ�LQ�WKLV�0DQXDO��

NOTE %RDUG�$VVHPEOLHV�LQ�WKLV�PRGXOH�FRQWDLQ�RQ�ERDUG�SURWHFWLRQ�IXVHV��%HIRUH�UHSODFLQJ�D�
GHIHFWLYH�ERDUG�DVVHPEO\��WHVW�DOO�RQ�ERDUG�IXVHV�XVLQJ�DQ�RKPPHWHU��,I�DQ\�IXVH�LV�EORZQ�LW�PD\�
EH�UHSODFHG�XVLQJ�WKH�SDUW�QXPEHU�IURP�WKH�5HSODFHDEOH�3DUWV�6HFWLRQ�LQ�WKLV�0DQXDO��$IWHU�
UHSODFHPHQW��UHUXQ�WKH�VHOIWHVW�WR�YHULI\�UHSDLU��2Q�ERDUG�IXVHV�DUH�LGHQWLILHG�DV�LQ�OLQH��WZR�
ZLUH��WKURXJK�KROH�W\SHV�QRUPDOO\�FRORUHG�JUHHQ�DQG�DSSUR[LPDWHO\���PP�[���PP�GLDPHWHU��
7KH�UDWLQJ�LV�VWDPSHG�RQ�WKH�IXVH�ERG\��

7URXEOHVKRRWLQJ�3URFHGXUH�

,I�WKH�3'+�6HOIWHVW�IDLOV��XVH�WKH�IROORZLQJ�SURFHGXUH�DQG�DFFRPSDQ\LQJ�VHOIWHVW�
LQIRUPDWLRQ�WR�WURXEOHVKRRW�WKH�IDLO�FRGH��

1 &KHFN�WKDW�WKH�3'+���Ω�7[�DQG�5[�SRUWV�DUH�ORRSHG�XVLQJ�D�VXL7DEOH�%1&�%1&�FDEOH��

2 &KHFN�WKDW�WKH�3'+����Ω�7[�DQG�5[�SRUWV�DUH�ORRSHG�XVLQJ�D�VXL7DEOH���SLQ�
6LHPHQV���SLQ�6LHPHQV�FDEOH��

3 ,I�WKH�)DLOFRGH�LQGLFDWHV�1R�6LJQDO��FKHFN�WKH�3'+�7UDQVPLWWHU�RXWSXW�DW�WKH�
DSSURSULDWH�ELW�UDWH�RQ�DQ�RVFLOORVFRSH��D�SURFHGXUH�LV�JLYHQ�LQ�WKH�3HUIRUPDQFH�7HVWV�
VHFWLRQ�RI�WKH�&DOLEUDWLRQ�0DQXDO���
,I�WKH�3'+�7UDQVPLWWHU�RXWSXW�VLJQDO�LV�2.��WKHQ�VXVSHFW�WKH�3'+�5HFHLYHU�$VVHPEO\��
,I�WKH�3'+�7UDQVPLWWHU�RXWSXW�VLJQDO�LV�127�2.��WKHQ�VXVSHFW�WKH�3'+�7UDQVPLWWHU�
$VVHPEO\��

4 ,I�WKH�IDLOFRGH�LQGLFDWHV�1R�3DWWHUQ�6\QF��SHUIRUP�WKH�5HFRYHUHG�&ORFN�DGMXVWPHQW�DW�
WKH�IDLOLQJ�ELW�UDWH��VHH�$GMXVWPHQWV�6HFWLRQ�RI�WKLV�0DQXDO��DQG�UH�UXQ�WKH�VHOIWHVW��

5 ,I�WKH�VHOIWHVW�VWLOO�IDLOV��VHWXS�DQRWKHU�+3������&�RU�HTXLYDOHQW�8QVWUXFWXUHG�3'+�
7UDQVPLWWHU�WR�WKH�VDPH�7UDQVPLW�3DUDPHWHUV�DV�ZHUH�IUR]HQ�DW�VHOIWHVW�IDLOXUH��VHH�*���DQG�
FRQQHFW�WKH�3'+�WUDQVPLWWHU�RI�WKLV�LQVWUXPHQW�WR�WKH�3'+�5HFHLYHU�RI�WKH�IDXOW\�XQLW��

6 6HWXS�WKH�5HFHLYHU�SDUDPHWHUV�RI�WKH�IDXOW\�XQLW�WR�EH�WKH�VDPH�DV�WKRVH�LQ�WKH�VXEWHVW�
ZKLFK�IDLOV��VHH�WKH�GHVFULSWLRQV�ZKLFK�IROORZ���

7 &KHFN�WR�VHH�LI�WKH�1R�3DWWHUQ�6\QF�LQGLFDWLRQ�LV�VWLOO�SUHVHQW��

8 ,I�WKH�1R�3DWWHUQ�6\QF�LQGLFDWLRQ�LV�VWLOO�SUHVHQW��VXVSHFW�WKH�3'+�5HFHLYHU�$VVHPEO\��

9 ,I�WKH�1R�3DWWHUQ�6\QF�LQGLFDWLRQ�LV�QR�ORQJHU�SUHVHQW��VXVSHFW�WKH�3'+�7UDQVPLWWHU�
$VVHPEO\��

10 ,I�WKH�IDLOFRGH�LQGLFDWHV�,QFRUUHFW�(UURUV�&RXQWHG�SHUIRUP�WKH�5HFRYHUHG�&ORFN�
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6HUYLFH 6HUYLFH�6KHHW�*����8QVWUXFWXUHG�3'+�0RGXOH

DGMXVWPHQW�DW�WKH�IDLOLQJ�ELW�UDWH��VHH�$GMXVWPHQWV�6HFWLRQ�RI�WKLV�0DQXDO��DQG�UH�UXQ�WKH�
VHOIWHVW��

11 ,I�WKH�VHOIWHVW�VWLOO�IDLOV��VHWXS�DQRWKHU�+3������&�RU�HTXLYDOHQW�8QVWUXFWXUHG�3'+�
7UDQVPLWWHU�WR�WKH�VDPH�7UDQVPLW�3DUDPHWHUV�DV�ZHUH�IUR]HQ�DW�VHOIWHVW�IDLOXUH��VHH�*���DQG�
FRQQHFW�WKH�3'+�WUDQVPLWWHU�RI�WKLV�LQVWUXPHQW�WR�WKH�3'+�5HFHLYHU�RI�WKH�IDXOW\�XQLW��

12 6HWXS�WKH�5HFHLYHU�SDUDPHWHUV�RI�WKH�IDXOW\�XQLW�WR�EH�WKH�VDPH�DV�WKRVH�LQ�WKH�VXEWHVW�
ZKLFK�IDLOV��VHH�WKH�GHVFULSWLRQV�ZKLFK�IROORZ���

13 6WDUW�DQG�UXQ�DQ�HUURU�PHDVXUHPHQW�IRU�WKH�UHTXLUHG�WLPH��

14 &KHFN�WKH�(UURU�&RXQW�RQ�WKH�+3������&�5HVXOWV�SDJH�ZKHQ�WKH�PHDVXUHPHQW�HQGV��
,I�WKH�(UURU�5HVXOW�LV�KLJK�RU�ORZ��VXVSHFW�WKH�3'+�5HFHLYHU�$VVHPEO\��
,I�WKH�(UURU�5HVXOW�LV�QRZ�2.��VXVSHFW�WKH�3'+�7UDQVPLWWHU�$VVHPEO\��

3'+�7HVWV�

6XEWHVWV���WR������3DWWHUQV�7HVW�

7KH�5HFHLYHU�LV�ILUVW�FKHFNHG�WR�KDYH�D�VLJQDO�SUHVHQW��WKHQ�3DWWHUQ�6\QF�LV�FKHFNHG��)RU�HDFK�
RI�WKH�VHWWLQJV�EHORZ�WKH�ELW�HUURU�FRXQW�LV�PHDVXUHG��DQG�FKHFNHG�WR�EH�]HUR��

6XEWHVWV����WR������%DODQFHG�,QWHUIDFH�7HVWV�

)LUVW�FKHFN�5HFHLYHU�VLJQDO�SUHVHQW��WKHQ�V\QF��WKHQ�FRXQW�ELW�HUURUV��&RXQW�VKRXOG�EH�]HUR��

6XEWHVWV����WR�����'DWD�UDWH�WHVWV��5HFHLYHU�IUHTXHQF\�PHDVXUHPHQW��

)RU�HDFK�RI�WKH�7UDQVPLWWHU�IUHTXHQF\�VHWWLQJV��WKH�UHFHLYHU�LV�XVHG�WR�PHDVXUH�DEVROXWH�
IUHTXHQF\��$Q\�VHOIWHVW�IDLOXUH�LV�UHSRUWHG�DV�SHU�QRUPDO�ZLWK�D�FRUUHVSRQGLQJ�HUURU�QXPEHU��
5HFHLYHU�IUHTXHQF\�OLPLWV�DUH�FDOFXODWHG�DV��WKH�QRPLQDO�IUHTXHQF\��LQFOXGLQJ�DQ\�7[�RIIVHW��
±��SSP��,Q�DOO�FDVHV�WKH�WHVW�SDWWHUQ�XVHG�LV�35%6�����DQG�UHVXOWV�DUH�JLYHQ�LQ�+]��

6XEWHVWV����WR������(UURU�,QMHFW�7HVWV�

7KH�UHFHLYHU�LV�XVHG�WR�PHDVXUH�ELW�HUURUV�RYHU�D���VHFRQG�JDWLQJ�SHULRG�IRU�HDFK�RI�WKH�
VHWWLQJV�OLVWHG��,Q�WKH�FDVH�RI�VXEWHVW������VLQJOH�HUURUV�DUH�LQMHFWHG�GXULQJ�JDWLQJ��

6XEWHVW�1XPEHU�5DQJH �7HVW�1DPH� �1XPEHU�RI�6XEWHVWV�

���� 8QEDO���Ω��� ��

����� %DO����Ω �

����� 'DWD�5DWH ��

����� (UURU�LQMHFW �

����� &ORFN�UHFRYHU\ �

����� )$6 �
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6HUYLFH 6HUYLFH�6KHHW�*����8QVWUXFWXUHG�3'+�0RGXOH

6XEWHVWV����WR������&ORFN�5HFRYHU\�7HVWV�

)RU�HDFK�RI�WKH�IROORZLQJ�UHFHLYHU�UDWHV�WKH�IUHH�UXQQLQJ�FORFN�UHFRYHU\�IUHTXHQF\�LV�
PHDVXUHG�DQG�FRPSDUHG�DJDLQVW�FRUUHVSRQGLQJ�OLPLWV��(DFK�PHDVXUHPHQW�LV�WDNHQ�DV�DQ�
RIIVHW�LQ�SSP�IURP�WKH�VWDQGDUG�UDWH��7HVW�IDLOXUH�UHVXOWV�LQ�JHQHUDWLRQ�RI�DQ�HUURU�FRGH�LQ�WKH�
QRUPDO�ZD\��

6XEWHVWV����WR������)$6�7HVWV�

6HWXS�

 • ,Q�6HUYLFH�

 • 7HUQDU\�

 • ,QWHUQDO�&ORFN�

 • 1R�&ORFN�2IIVHW�

 • 8QEDODQFHG�

 • ([WHUQDO�/RRSEDFN�

6XEWHVW�����

:ULWH�YDOXH���[))��WR�)$6�UHJLVWHU�DQG�FKHFN�LW�LV�UHDG�EDFN�FRUUHFWO\��&OHDU�EXV�ZLWK�D�ZULWH�
WR�GXPP\�DGGUHVV�EHWZHHQ�ZULWLQJ�WR�DQG�UHDGLQJ�IURP�WKH�)$6�UHJLVWHU��

(UURU�FRGH������

6XEWHVW����

6HW�7[�SDWWHUQ�WR�ORRN�OLNH�)$6�ZRUG�DQG�FKHFN�WKDW�DW���0E�V�WKH�/&$�GRHV�QRW�ORFN��7KH�/&$�
VKRXOG�RQO\�ORFN�LI�LW�JHWV�)$6��1)$6��)$6�WKLV�FDQQRW�EH�VHWXS�E\�WKH�XVHU�ZRUG�DW���0E�V��

(UURU�FRGHV�

1R�6LJQDO �����

/&$�1RW�/RFNHG �����

6XEWHVWV�������

&KHFN�WKDW�WKH�/&$�FDQ�ORFN�RQWR�D�)$6�ZRUG��

:DLW���VHFRQGV�WKHQ�UHFKHFN�WKDW�QR�IXUWKHU�HUURUV��VOLSV�RU�ORVV�RI�V\QF�KDYH�RFFXUUHG��

&KHFN�WKDW�WKH�/&$�ZLOO�QRW�ORFN�RQWR�D�QRQ�)$6�ZRUG��
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6HUYLFH 6HUYLFH�6KHHW�*�����6WUXFWXUHG�3'+�0RGXOHV�DQG�$70

6HUYLFH�6KHHW�*�����6WUXFWXUHG�3'+�0RGXOHV�DQG�$70�

,QWURGXFWLRQ�

6HSDUDWH�7UDQVPLW�DQG�5HFHLYH�0RGXOHV�DUH�XVHG�WR�SURYLGH�6WUXFWXUHG�3'+�IXQFWLRQDOLW\��

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�DVVRFLDWHG�ZLWK�HLWKHU�RI�WKHVH�
PRGXOHV�DIWHU�SHUIRUPLQJ�WKH�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�6HUYLFH�6KHHW�*����$�
IDXOW\�6WUXFWXUHG�3'+�0RGXOH�ZLOO�QRUPDOO\�EH�LQGLFDWHG�DV�D�63'+�6HOIWHVW�IDLOXUH�ZKHQ�
UXQQLQJ�WKH�LQVWUXPHQW�VHOIWHVW��

7URXEOHVKRRWLQJ�63'+�6HOIWHVW�IDLOXUH�

7KH�IROORZLQJ�WURXEOHVKRRWLQJ�DLPV�WR�LVRODWH�WKH�IDXOW�WR�HLWKHU�WKH�$���7UDQVPLW�%RDUG�RQ�
WKH�63'+�7UDQVPLWWHU�0RGXOH�RU�WKH�$���5HFHLYH�%RDUG�$VVHPEO\�RQ�WKH�63'+�5HFHLYHU�
0RGXOH��2QFH�WKH�IDXOW\�ERDUG�DVVHPEO\�KDV�EHHQ�ORFDWHG�LW�VKRXOG�EH�UHSODFHG�XVLQJ�WKH�
5HSODFHPHQW�3URFHGXUHV�VHFWLRQ�LQ�WKLV�PDQXDO��7KH�FRUUHFW�SDUW�WR�RUGHU�ZLOO�EH�IRXQG�LQ�WKH�
5HSODFHDEOH�3DUWV�VHFWLRQ�LQ�WKLV�PDQXDO��

NOTE %RDUG�$VVHPEOLHV�LQ�WKLV�PRGXOH�FRQWDLQ�RQ�ERDUG�SURWHFWLRQ�IXVHV��%HIRUH�UHSODFLQJ�D�
GHIHFWLYH�ERDUG�DVVHPEO\��WHVW�DOO�RQ�ERDUG�IXVHV�XVLQJ�DQ�RKPPHWHU��,I�DQ\�IXVH�LV�EORZQ�LW�PD\�
EH�UHSODFHG�XVLQJ�WKH�SDUW�QXPEHU�IURP�WKH�5HSODFHDEOH�3DUWV�6HFWLRQ�LQ�WKLV�PDQXDO��$IWHU�
UHSODFHPHQW��UHUXQ�WKH�VHOIWHVW�WR�YHULI\�UHSDLU��7KH�RQ�ERDUG�IXVHV�DUH�LGHQWLILHG�DV�LQ�OLQH��WZR�
ZLUH��WKURXJK�KROH�W\SHV�QRUPDOO\�FRORUHG�JUHHQ�DQG�DSSUR[LPDWHO\���PP�[���PP�GLDPHWHU��
7KH�UDWLQJ�LV�VWDPSHG�RQ�WKH�IXVH�ERG\��

7URXEOHVKRRWLQJ�3URFHGXUH�

,I�WKH�63'+�6HOIWHVW�IDLOV��XVH�WKH�IROORZLQJ�SURFHGXUH�DQG�DFFRPSDQ\LQJ�VHOIWHVW�LQIRUPDWLRQ�
WR�WURXEOHVKRRW�WKH�IDLO�FRGH��

1 &RQQHFW�WKH�63'+���Ω�7[�DQG�5[�SRUWV�DUH�ORRSHG�XVLQJ�D�VXL7DEOH�%1&�%1&�FDEOH��

2 &KHFN�WKDW�WKH�63'+����Ω�7[�DQG�5[�SRUWV�DUH�ORRSHG�XVLQJ�D�VXL7DEOH���SLQ�6LHPHQV�WR���
SLQ�6LHPHQV�FDEOH��&RQQHFW�WKH�08;�WR�WKH�'(08;�SRUW�LI�DSSOLFDEOH�

3 ,I�WKH�)DLOFRGH�LQGLFDWHV�1R�6LJQDO�WKHQ�FKHFN�WKH�63'+�7UDQVPLWWHU�RXWSXW�DW�WKH�
DSSURSULDWH�ELW�UDWH�RQ�DQ�2VFLOORVFRSH��D�SURFHGXUH�LV�JLYHQ�LQ�WKH�3HUIRUPDQFH�7HVWV�
VHFWLRQ�RI�WKH�&DOLEUDWLRQ�0DQXDO���
,I�WKH�63'+�7UDQVPLWWHU�RXWSXW�VLJQDO�LV�2.��WKHQ�VXVSHFW�WKH�63'+�5HFHLYHU�
$VVHPEO\��
,I�WKH�63'+�7UDQVPLWWHU�RXWSXW�VLJQDO�LV�127�2.��WKHQ�VXVSHFW�WKH�63'+�7UDQVPLWWHU�
$VVHPEO\��

4 ,I�WKH�IDLOFRGH�LQGLFDWHV�1R�3DWWHUQ�6\QF��SHUIRUP�WKH�5HFRYHUHG�&ORFN�DGMXVWPHQW�DW�WKH�
IDLOLQJ�ELW�UDWH��VHH�$GMXVWPHQWV�6HFWLRQ�RI�WKLV�0DQXDO��DQG�UH�UXQ�WKH�VHOIWHVW��

5 ,I�WKH�VHOIWHVW�VWLOO�IDLOV��VHWXS�DQRWKHU�+3���������$�%�RU�HTXLYDOHQW�VWUXFWXUHG�3'+�
7UDQVPLWWHU�WR�WKH�VDPH�7UDQVPLW�3DUDPHWHUV�DV�ZHUH�IUR]HQ�DW�VHOIWHVW�IDLOXUH��VHH�*���DQG�
FRQQHFW�WKH�63'+�WUDQVPLWWHU�RI�WKLV�LQVWUXPHQW�WR�WKH�63'+�5HFHLYHU�RI�WKH�IDXOW\�XQLW��

6 6HWXS�WKH�5HFHLYHU�SDUDPHWHUV�RI�WKH�IDXOW\�XQLW�WR�EH�WKH�VDPH�DV�WKRVH�LQ�WKH�VXEWHVW�
ZKLFK�IDLOV��VHH�WKH�GHVFULSWLRQV�ZKLFK�IROORZ���
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7 &KHFN�WR�VHH�LI�WKH�1R�3DWWHUQ�6\QF�LQGLFDWLRQ�LV�VWLOO�SUHVHQW��
,I�1R�3DWWHUQ�6\QF�LQGLFDWLRQ�LV�VWLOO�SUHVHQW��VXVSHFW�WKH�63'+�5HFHLYHU�$VVHPEO\��
,I�1R�3DWWHUQ�6\QF�LQGLFDWLRQ�LV�QR�ORQJHU�SUHVHQW��VXVSHFW�WKH�63'+�7UDQVPLWWHU�
$VVHPEO\��

8 ,I�WKH�IDLOFRGH�LQGLFDWHV�,QFRUUHFW�(UURUV�&RXQWHG�SHUIRUP�WKH�5HFRYHUHG�&ORFN�DGMXVWPHQW�
DW�WKH�IDLOLQJ�ELW�UDWH��VHH�$GMXVWPHQWV�6HFWLRQ�RI�WKLV�0DQXDO��DQG�UH�UXQ�WKH�VHOIWHVW��

9 ,I�WKH�VHOIWHVW�VWLOO�IDLOV��VHWXS�DQRWKHU�+3���������$�%�RU�HTXLYDOHQW�VWUXFWXUHG�3'+�
7UDQVPLWWHU�WR�WKH�VDPH�7UDQVPLW�3DUDPHWHUV�DV�ZHUH�IUR]HQ�DW�VHOIWHVW�IDLOXUH��VHH�*���DQG�
FRQQHFW�WKH�63'+�WUDQVPLWWHU�RI�WKLV�LQVWUXPHQW�WR�WKH�63'+�5HFHLYHU�RI�WKH�IDXOW\�XQLW��

10 6HWXS�WKH�5HFHLYHU�SDUDPHWHUV�RI�WKH�IDXOW\�XQLW�WR�EH�WKH�VDPH�DV�WKRVH�LQ�WKH�VXEWHVW�
ZKLFK�IDLOV��VHH�WKH�GHVFULSWLRQV�ZKLFK�IROORZ���

11 6WDUW�DQG�UXQ�DQ�HUURU�PHDVXUHPHQW�IRU�WKH�UHTXLUHG�WLPH��

12 &KHFN�WKH�(UURU�&RXQW�RQ�WKH�+3������&�5HVXOWV�SDJH�ZKHQ�WKH�PHDVXUHPHQW�HQGV��
,I�WKH�(UURU�5HVXOW�LV�KLJK�RU�ORZ��VXVSHFW�WKH�63'+�5HFHLYHU�$VVHPEO\��
,I�WKH�(UURU�5HVXOW�LV�QRZ�2.��VXVSHFW�WKH�63'+�7UDQVPLWWHU�$VVHPEO\�

63'+�7HVW��

6XEWHVW�1XPEHU
�5DQJH 7HVW�1DPH

1XPEHU�2I�
6XEWHVWV

7HVW�7LPH
�6HFRQGV�

��� /LQH�&RGH��8QEDODQFHG���Ω� � ��

��� /LQH�&RGH��%DODQFHG����Ω� � �

����� )UHTXHQF\�2IIVHW �� ���

����� (UURU�$GG �� ��

����� )UDPLQJ � �

����� 6WUXFWXUHG�3D\ORDGV � ��

����� 3DWWHUQV �� ��

�� 'URS�DQG�,QVHUW � ��

����� 5RXQG�7ULS�'HOD\ � ��

����� /LQH�&RGH��8QE���Ω) �

����� /LQH�&RGH�����Ω) �

����� )UHTXHQF\�2IIVHW �

������ (UURU�$GG ��

������� )UDPLQJ �

������� 6WUXFWXUHG�3D\ORDGV ��

������� 3DWWHUQV ��

��� 'URS�,QVHUW �

������� 5RXQG�7ULS�'HOD\ �
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2YHUDOO�&RQQHFWLRQV

 • 7;�8QEDODQFHG�'DWD�7R�5;�8QEDODQFHG�'DWD�

 • 7;�EDODQFHG�'DWD�7R�5;�EDODQFHG�'DWD

 • 7;�,QVHUW���0E�V�'DWD�WR�5;�'URS���0E�V�'DWD�

(VWLPDWHG�2YHUDOO�7HVW�7LPH������VHFRQGV�������PLQXWHV�

7KH�WHVW�PHWKRG�DWWHPSWV�WR�PLQLPL]H�WHVW�WLPH�E\�QRW�LQVLVWLQJ�WKDW�WKH�WUDQVPLWWHU�9&;2�KDV�
VHWWOHG��,I�WKH�WHVW�UHVXOWV�SDVV�SULRU�WR�WKH�9&;2�VHWWOLQJ��WKHQ�WKH�WHVW�FRPSOHWHV��SDVVHG��DQG�
WKH�QH[W�WHVW�EHJLQV��$�WHVW�IDLOV�ZKHQ�D�OHQJWK�RI�WLPH�SDVVHV�ZLWKLQ�ZKLFK�WKH�9&;2�RXJKW�WR�
KDYH�VHWWOHG�DQG�WKH�WHVW�UHVXOWV�DUH�VWLOO�LQ�D�IDLOHG�VWDWH�

NOTE ���0�DQG��0�WHVWV�DUH�QRW�UXQ�ZKHQ�����3'+�0RGXOH�LV�ILWWHG�

/LQH�&RGH��8QEDODQFHG���Ω�
$OO�OLQH�UDWH�DQG�OLQH�FRGH�VHWWLQJV�DUH�FRQILJXUHG�DQG�WKH�UHFHLYHU�LV�FKHFNHG�IRU�]HUR�HUURUV��
7KH�/RVV�2I�6LJQDO�DQG�3DWWHUQ�6\QF�/RVV�DODUPV�DUH�PHDVXUHG�DQG�WKHQ�SDWWHUQ�HUURUV�DUH�
PHDVXUHG�IRU�HDFK�RI�WKH�WHVW�SRLQWV��%RWK�DODUPV�PXVW�EH�RII�DQG�WKH�SDWWHUQ�HUURUV�PXVW�EH�
]HUR�RWKHUZLVH�DQ�HUURU�ZLOO�EH�UHSRUWHG��7KH�LQVWUXPHQW�LV�JDWHG�IRU���VHFRQGV�DW�HDFK�WHVW�
SRLQW�

/LQH�&RGH��EDODQFHG����Ω�
$OO�OLQH�FRGHV�DUH�VHOHFWHG�IRU�D�VDPSOH�RI�WZR�OLQH�UDWHV�DQG�WKH�UHFHLYHU�LV�FKHFNHG�IRU�]HUR�
HUURUV��7KH�/RVV�2I�6LJQDO�DQG�3DWWHUQ�6\QF�/RVV�DODUPV�DUH�PHDVXUHG�DQG�WKHQ�SDWWHUQ�HUURUV�
DUH�PHDVXUHG�IRU�HDFK�RI�WKH�WHVW�SRLQWV��%RWK�DODUPV�PXVW�EH�RII�DQG�WKH�SDWWHUQ�HUURUV�PXVW�
EH�]HUR�RWKHUZLVH�DQ�HUURU�ZLOO�EH�UHSRUWHG��7KH�LQVWUXPHQW�LV�JDWHG�IRU���VHFRQGV�DW�HDFK�WHVW�
SRLQW

)UHTXHQF\�2IIVHW

)RU�HDFK�OLQH�UDWH�WKH�WUDQVPLWWHU�LV�FRQILJXUHG�IRU���������DQG������SSP�RIIVHW�DQG�WKH�
UHFHLYHU�LV�XVHG�WR�PHDVXUH�WKH�DFWXDO�IUHTXHQF\��7KH�PHDVXUHG�IUHTXHQF\�PXVW�EH�DFFXUDWH�
WR�����SSP��7KH�PHDVXUHPHQW�LV�RQO\�PDGH�ZKHQ�WKH�WUDQVPLWWHU�9&;2�KDV�VHWWOHG��,Q�DOO�
VXEWHVWV�WKH�SDWWHUQ�LV�FRQILJXUHG�WR�35%6����,19��

(UURU�$GG

$OO�HUURU�W\SHV��&RGH��)$6�DQG�%,7��DUH�FKHFNHG�LQ�WZR�PRGHV��IUDPHG���0��DQG���0�
VWUXFWXUHG�WR��0�3&0����7KH�HUURU�DGG�LV�VHW�WR�2))��6,1*/(�DQG����(���UDWH�IRU�HDFK�VHWWLQJ�
DQG�WKH�UHFHLYHU�JDWHV�IRU���VHFRQGV�DQG�WKH�HUURU�FRXQW�LV�PHDVXUHG��7KH�SDWWHUQ�LV�IL[HG�DW�
35%6����,19��DQG�WKH�OLQH�FRGH�DW�+'%��

)UDPLQJ

7KH�DELOLW\�WR�IUDPH�WR�DQG�ORVH�IUDPH�LV�FKHFNHG�DW����0�DQG��0��$OO�PXOWLIUDPH�W\SHV�DUH�
DOVR�FKHFNHG�DW�WKH��0�UDWH��7KH�HUURU�FRGH�IRU�/2)�/20�LV�UHSRUWHG�LI�/2)�/20�LV�DVVHUWHG�
ZKHQ�H[SHFWLQJ�D�IUDPHG�VLJQDO��,W�LV�DOVR�UHSRUWHG�LI�/2)�/20�LV�QRW�DVVHUWHG�ZKHQ�DSSO\LQJ�
DQ�XQIUDPHG�VLJQDO�WR�D�IUDPHG�UHFHLYHU��,Q�GURS���0E�V�PRGH�WKH�/2)�/20�DODUPV�DUH�
FKHFNHG�DQG�VKRXOG�EH�RII�
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6WUXFWXUHG�3D\ORDGV

3DWWHUQ�V\QF�DQG�SDWWHUQ�HUURUV�DUH�FKHFNHG�IRU�HDFK�WHVW�SRLQW�XVLQJ�WKH�GHIDXOW�SDWWHUQ��7KH�
LQVWUXPHQW�LV�JDWHG�IRU���VHFRQGV�DW�HDFK�WHVW�SRLQW�

3DWWHUQV

3DWWHUQ�V\QF�DQG�SDWWHUQ�HUURUV�DUH�FKHFNHG�IRU�HDFK�WHVW�SRLQW��7KH�VLJQDO�LV�XQIUDPHG�LQ�DOO�
WHVW�SRLQWV��7KH�LQVWUXPHQW�LV�JDWHG�IRU���VHFRQGV�DW�HDFK�WHVW�SRLQW�

'URS�,QVHUW

$���0E�V�VLJQDO�LV�LQVHUWHG�LQWR�FKDQQHO���RI�DQ��0�WUDQVPLW�VLJQDO��7KH�UHFHLYHU�LV�FRQILJXUHG�
WR�GURS�FKDQQHO����D�WUDQVPLW�EDFNJURXQG�FKDQQHO��DQG�WKH�GURS�SRUW�LV�FRQQHFW�WR�WKH�LQVHUW�
SRUW��7KH�WUDQVPLW�MXVWLILHU�LV�IRUFHG�WR�DSSO\�D�IL[HG�VWXIILQJ�UDWLR��7KH�LQVHUW�DQG�GURS�SRUW�
VHWWOHG�VWDWXV�ELWV�DUH�PRQLWRUHG�DQG�HUURUV�UHSRUWHG�DV�IROORZV�

5RXQG�7ULS�'HOD\

7KH�7;�DQG�5;�DUH�VHW�WR����NE�V�PRGH�DQG�VLPXODWHG�GHOD\V�RI���VHF�DQG���VHF�DUH�LQWURGXFHG�
DQG�PHDVXUHG��7KLV�LV�UHSHDWHG�IRU�DOO�VHWXS�GHOD\�SDWKV�

%LQDU\�,QWHUIDFH�7HVWV

NOTE 2QO\�UXQ�ZKHQ�8+��3'+�%LQDU\�,QWHUIDFH�0RGXOH�LV�ILWWHG�

6HWXS���������������������

%LQDU\�7;�&ORFN�2XW�WR�%LQDU\�5;�&ORFN�,Q�
%LQDU\�7;�'DWD�2XW�WR�%LQDU\�5;�'DWD�,Q�

6XEWHVWV������������)RU�HDFK�WHVW�WKH�ELW�FRXQW�LV�PHDVXUHG�DQG�FKHFNHG�WKDW�LW�LV�ZLWKLQ�WKH�WHVW�
OLPLWV�

/LQH�&RGH��8QEDODQFHG���Ω)

NOTE 2QO\�UXQ�ZKHQ�RSWLRQ�����3'+�0RGXOH�LV�ILWWHG�

$OO�OLQH�UDWH�DQG�OLQH�FRGH�VHWWLQJV�DUH�FRQILJXUHG�DQG�WKH�UHFHLYHU�LV�FKHFNHG�IRU�]HUR�HUURUV��
7KH�/RVV�RI�6LJQDO�DQG�3DWWHUQ�6\QF�/RVV�DODUPV�DUH�PHDVXUHG�DQG�WKHQ�SDWWHUQ�HUURUV�DUH�
PHDVXUHG�IRU�HDFK�RI�WKH�WHVW�SRLQWV��%RWK�DODUPV�PXVW�EH�RII�DQG�WKH�SDWWHUQ�HUURUV�PXVW�EH�
]HUR�RWKHUZLVH�DQ�HUURU�ZLOO�EH�UHSRUWHG��7KH�LQVWUXPHQW�LV�JDWHG�IRU���VHFRQGV�DW�HDFK�WHVW�
SRLQW
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�$70�7HVWV

2YHUDOO�&RQQHFWLRQV

 • 7;�8QEDODQFHG�'DWD�7R�5;�8QEDODQFHG�'DWD��

 • 7;�EDODQFHG�'DWD�7R�5;�EDODQFHG�'DWD�

 • 7;�,QVHUW���0E�V�'DWD�WR�5;�'URS���0E�V�'DWD�

(VWLPDWHG�2YHUDOO�7HVW�7LPH�������VHFRQGV�����PLQV���VHFRQGV�

7KH�WHVWV�UXQ�LQ�WKLV�VHFWLRQ�DUH�LGHQWLFDO�WR�WKRVH�UXQ�DV�WHVW����LQ�VRPH�ILUPZDUH�UHYLVLRQV��
:KHQ�WKH�WHVWV�DUH�UXQ�DV�7HVW�����WKH�HUURU�FRGHV�DUH�GLVSOD\HG�DV���[[[�UDWKHU�WKDQ���[[[�

$ODUPV

7KH�LQVWUXPHQW�LV�VHW�XS�WR�D��0�VLJQDO�ZLWK�)�*�EDQGZLGWK�VHW�WR�������FHOOV�VHF���������$OO�
WKH�)�*�+HDGHU�VHOHFWLRQ�LV�VHW�WR���LQ�81,�PRGH��H[FHSW�9&,�HTXDOV�����DQG�D�SD\ORDG�
VHOHFWLRQ�RI��A�����&URVV�&HOO��(DFK�RI�WKH�DODUPV�LV�WHVWHG�IRU�LWV�DFWLYH�DQG�QRQ�DFWLYH�VWDWH�
DQG�WKH�DSSURSULDWH�HUURU�FRQGLWLRQ�LV�UHSRUWHG��$ODUPV�DUH�QRW�D�WUDQVPLW�IXQFWLRQ�LQ�WKLV�
PRGXOH��7KH�LQVWUXPHQW�FKDQJHV�7[�DQG�5[�UDWHV�IRU�HYHU\�WHVW�H[FHSW�IRU�SK\VLFDO�OD\HU�
DODUP�WHVWV�ZKLFK�DUH�WHVWHG�DW��0����0�DQG����0��7KH�LQVWUXPHQW�LV�JDWHG�IRU���VHFRQGV�DW�
HDFK�WHVW�SRLQW��

/2&�DODUPV�DUH�DFWLYDWHG�E\�VHWWLQJ�WKH�7[�FHOO�VWUHDP�WR�����FHOOV�V�RQ�SHULRGLF�EXUVW�PRGH�
�EXUVW�VL]H�RI������FHOOV��JLYLQJ�RQH�VHFRQG�RI�)*�IROORZHG�E\����VHFRQGV�RI�LGOH�FHOOV��$IWHU���
VHFRQGV�WKH�/2&�DODUP�LV�WHVWHG�WR�KDYH�EHHQ�DFWLYDWHG��7KH�DSSURSULDWH�&&�VWUHDP�LV�WKHQ�
DFWLYDWHG�DQG�WKH�DODUP�LV�WHVWHG�WR�KDYH�EHHQ�GHDFWLYDWHG��

%DQGZLGWK

%DQGZLGWK�FDQ�EH�PHDVXUHG�YLD�WKH�UHFHLYHG�FHOO�UDWH�FRXQW��7KH�)�*�DQG���%�*�KHDGHUV�DUH�
VHW�XS�WR�EH�WKH�VDPH��L�H��DOO�YDOXHV�VHW�WR���H[FHSW�IRU�WKH�*)&�YDOXHV�ZKLFK�DUH�VHW�WR�������
DQG���FRQVHFXWLYHO\��7KHVH�YDOXHV�KDYH�EHHQ�FKRVHQ�VLQFH�WKH�ILOO�ZLOO�EH�VHW�WR�,GOH�ZKLFK�KDV�
D�*)&�YDOXH�RI����7KHVH�YDOXHV�ZLOO�EH�XVHG�DW�WKH�UHFHLYHU�WR�VHW�WKH�ILOWHU�WR�VHOHFW�)�*�RU�%�*�
FHOO�VWUHDPV��6LJQDO�LV�IL[HG�DW���0�ZLWK�D�)�*�SD\ORDG�RI�8VHU�:RUG���+�DQG�EDFNJURXQG�
SD\ORDGV�RI���+����+�DQG���+�UHVSHFWLYHO\��)LOO�FHOOV�DUH�VHW�WR�,GOH��GHIDXOW���'LVWULEXWLRQ�LV�
VHW�WR�3HULRGLF��7KH�LQVWUXPHQW�LV�JDWHG�IRU���VHFRQGV�DW�HDFK�WHVW�SRLQW�DQG�WKH�UHFHLYH�FHOO�
FRXQW�YDOXH�FKHFNHG�

6XEWHVW�1XPEHU
5DQJH 7HVW�1DPH 1XPEHU�2I�6XEWHVWV

7HVW�7LPH
�6HFRQGV�

��WR��� $ODUPV �� ���

���WR��� %DQGZLGWK �� ��

����WR��� 'LVWULEXWLRQ � ��

���WR��� (UURU�$GG �� ���

���WR��� +HDGHUV �� ���

���WR��� 3D\ORDGV � ��

���WR��� 7HVW�&HOO �� ���

�� 7UDLO�7UDFH � ��

���WR��� 3HUI��0DQ��2$0 � ���
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'LVWULEXWLRQ

7KH�LQVWUXPHQW�LV�VHW�XS�WR�GHIDXOW�VHWWLQJV�RI���0�DQG�D�SD\ORDG�RI�&URVV�&HOO��A�����35%6��
'LVWULEXWLRQ�FKRLFH�RQO\�DSSOLHV�WR�WKH�)�*�VHOHFWLRQ��%�*�DUH�DOZD\V�3HULRGLF���%�*�
EDQGZLGWKV�DUH�VHW�WR����DQG�WKH�)LOO�FHOOV�VHW�WR�,GOH��LGHQWLILDEOH�E\�+HDGHU�YDOXHV�VHW�WR�DOO�
]HURV�H[FHSW�IRU�&/3�ZKLFK�LV�VHW�WR�����)�*�KHDGHU�LV�VHW�WR�GHIDXOW�YDOXHV�DQG�D�%DQGZLGWK�RI�
������FHOOV�VHF��)RU�WKH�3HULRGLF�WHVW�WKH�DODUP�6&15�VKRXOG�QRW�EH�DFWLYH�KRZHYHU�LQ�WKH�
%XUVW�WHVW�WKLV�DODUP�VKRXOG�EH�DFWLYH��:KHQ�WHVWLQJ�3HULRGLF�ZLWK�H[WUD�EXUVW�6&15�DODUP�
VKRXOG�EH�LQDFWLYH�DQG�WKH�UHFHLYHG�FHOO�FRXQW�FKHFNHG��7KH�PHDVXUHPHQW�LV�JDWHG�IRU���
VHFRQGV�DW�HDFK�WHVW�SRLQW�

(UURU�$GG

7KH�LQVWUXPHQW�LV�VHW�XS�WR�VLJQDO���0��)�*�EDQGZLGWK�LV������ZLWK�DOO�KHDGHU�YDOXHV�VHW�WR�
GHIDXOW�DQG�SD\ORDG�RI�6LQJOH��A��35%6��6RPH�RI�WKH�UHFHLYHG�HUURU�FRXQWV�DUH�QRW�PDWFKHG�
ZLWK�D�FRUUHVSRQGLQJ�JHQHUDWLRQ�RQ�WKH�WUDQVPLW�VLGH��:KHUH�DSSURSULDWH�WKH�HUURU�DGG�LV�VHW�
WR�2))��21��6,1*/(�DQG����(���UDWH��:KHQ�LQMHFWLQJ�D�VLQJOH�6LQJOH�+HDGHU�HUURU�WKH�1RQ�
&RUUHFWHG�+(&�FRXQW�LV�FKHFNHG�WR�EH����DQG�VLPLODUO\�ZKHQ�D�VLQJOH�'RXEOH�+HDGHU�HUURU�LV�
LQMHFWHG�WKH�&RUUHFWHG�+(&�FRXQW�LV�FKHFNHG�WR�EH����:KHQ�D�VLQJOH�ELW�HUURU�LV�LQMHFWHG�WKH�
HUURUHG�FHOO�FRXQW�LV�FKHFNHG�WR�EH�HTXDO�WR�WKH�QXPEHU�RI�HUURUV�LQMHFWHG��7KH�UHFHLYHU�LV�
JDWHG�IRU���VHFRQGV�DQG�WKH�HUURU�FRXQW�LV�PHDVXUHG�

+HDGHUV

7KH�DELOLW\�WR�VHW�XS�GLIIHUHQW�YDOXHV�RI�+HDGHU�ILHOG�IRU�)�*�DQG�%�*�VWUHDPV�LV�WHVWHG�XVLQJ�
WKH�UHFHLYH�ILOWHU�PHFKDQLVP�WR�VHOHFW�WKH�VWUHDP�IRU�WHVW��(DFK�RI�WKH�VWUHDPV�KDV�D�VHW�
EDQGZLGWK�VR�WKDW�FHOO�FRXQW�FDQ�EH�XVHG�WR�HQVXUH�FRUUHFW�LGHQWLILFDWLRQ��
�)�*� ������FHOO�V�����������%�*� ���������%�*� ���������%�*� ������)LOO� �������$OO�WHVWV�DUH�
GRQH�ZLWK�&URVV�&HOO�35%6��A�����IRU����0�VLJQDO��7KH�WHVW�LV�UHDOO\�VSOLW�LQWR�WZR�SDUWV��,Q�WKH�
ILUVW�SDUW�WKH�)�*�LV�WHVWHG�RYHU�D�UDQJH�RI�WKH�YDOXHV�ZLWK�WKH�EDFNJURXQG�VHW�WR�IL[HG�YDOXHV��
%RWK�81,�11,�PRGHV�DUH�WHVWHG�IRU�93,�YDOXHV��,Q�WKH�VHFRQG�SDUW�WKH�ILOWHU�PHFKDQLVP�LV�
WHVWHG�LQ�WKH�UHFHLYHU�XVLQJ�GRQªW�FDUH�VWDWHV��%HIRUH�HDFK�WHVW�SRLQW�WKH�KHDGHUV�DUH�VHW�WR�
WKHLU�GHIDXOW�YDOXHV�DV�LQ�WKH�IROORZLQJ�7DEOH��7KH�LQVWUXPHQW�LV�JDWHG�IRU���VHFRQGV�DW�HDFK�
WHVW�SRLQW�

7DEOH�������+HDGHU�'HIDXOW�6HWWLQJV�&RQILJXUDWLRQ�

3D\ORDGV

7KH�)�*�VWUHDP�LV�VHW�WR�ILOO�WKH�ZKROH�RI�WKH����0�VLJQDO��(DFK�RI�WKH�)�*�3D\ORDG�VHOHFWLRQV�
DUH�FKHFNHG��7KH�+HDGHU�SDWWHUQ�LV�VHW�WR�WKH�GHIDXOW�YDOXHV��3DWWHUQ�V\QF�DQG�SDWWHUQ�HUURUV�
DUH�FKHFNHG�IRU�HDFK�WHVW�SRLQW��$OWKRXJK�SDWWHUQ�HUURUV�FDQ�QRW�EH�XVHG�IRU�WKH�7HVW�&HOO�
�UHVXOW�LV�QRW�YDOLG���VR�KHUH�WKH�HUURUHG�WHVW�FHOO�FRXQW�LV�FKHFNHG�WR�EH����7KH�LQVWUXPHQW�LV�
JDWHG�IRU���VHFRQGV�DW�HDFK�WHVW�SRLQW�

6WUHDP *)& 93,��81,� 9&, 37, &/3 &HOO�VHF 7ROHUDQFH

)�* �� � �� ��� � ����� �

���%�* � � �� ��� � ����� ��VHF

���%�* � �� �� ��� � ����� ��VHF

���%�* � � ����� ��� � ����� ��VHF

)LOO�,GOH� � �� � ��� � ����� ���VHF
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7HVW�&HOO

7KHUH�DUH�VHYHUDO�WHVWV�LQFOXGHG�KHUH�EXW�WKH\�DUH�DOO�SHUWLQHQW�WR�RQO\�WKH�7HVW�&HOO�SD\ORDG�
DQG�VR�KDYH�EHHQ�JURXSHG�WRJHWKHU��7KH�)�*�VWUHDP�LV�VHW�WR�ILOO�WKH�ZKROH�RI�WKH���0�VLJQDO�
DQG�WKH�7HVW�&HOO�VHOHFWHG�

1 &HOO�/RVV��7KLV�LV�WHVWHG�E\�DSSO\LQJ�KHDGHU�HUURUV�DQG�FKHFNLQJ�WKH�PHDVXUHG�&HOO�/RVV�
FRXQW��7KH�LQVWUXPHQW�LV�JDWHG�IRU���VHFRQGV�DW�HDFK�WHVW�SRLQW�

2 0LVLQVHUWHG�&HOOV��7KHUH�DUH�WKUHH�FRQGLWLRQV�WR�WHVW�IRU��HDFK�WHVW�SRLQW�LV�JDWHG�IRU���
VHFRQGV�

a $�PLVLQVHUWHG�FHOO�WKDW�GRHVQªW�ORRN�OLNH�D�WHVW�FHOO�0LVLQVHUWHG�&HOO�FRXQW�WR�LQFUHPHQW�
�������±���DQG�(UURUHG�&HOO�FRXQW�WR�LQFUHPHQW��������±����7KLV�LV�DFKLHYHG�E\�DGGLQJ�
D�%*�VWUHDP�ZLWK�WKH�VDPH�KHDGHU�YDOXH�DV�WKH�)*�

b $�PLVLQVHUWHG�FHOO�WKDW�ORRNV�OLNH�D�WHVW�FHOO�ZLOO�FDXVH�0LVLQVHUWHG�&HOO�FRXQW�WR�
LQFUHPHQW���±���DQG�QR�LQFUHPHQW�WR�WKH�(UURUHG�&HOO�FRXQW����±���

c $Q�HUURU�LQ�WKH�WHVW�FHOO�VHTXHQFH�QXPEHU�EXW�QRW�WKH�&5&�ZLOO�FDXVH�WKH�0LVLQVHUWHG�
&HOO�FRXQW����±���DQG�(UURUHG�FHOO�FRXQW�WR�QRW�LQFUHPHQW����±���

3 &HOO�7UDQVIHU�'HOD\��7KH�JDWHG�PHDQ�FHOO�WUDQVIHU�GHOD\�DQG�PHDQ�FHOO�WUDQVIHU�GHOD\�LV�
WHVWHG�WR�EH������LQ�WKH�QRUPDO�FRQGLWLRQ�DQG�����±���XVHF�LQ�WKH�WHVW�FRQGLWLRQ��7KH�
PD[LPXP�FHOO�WUDQVIHU�GHOD\�DQG�WKH�SHDN�WR�SHDN���SW�&'9�DUH�WHVWHG�WR�EH������LQ�WKH�
QRUPDO�FRQGLWLRQ�DQG�����±���XVHF�LQ�WKH�WHVW�FRQGLWLRQ�

4 (UURUHG�&HOO�FRXQW��7KLV�LV�LQFUHPHQWHG�ZKHQ�WKH�('&ªV�DUH�LQFRUUHFW�ZKLFK�FDQ�EH�IRUFHG�
E\�DSSO\LQJ�ELW�HUURUV��7KH�UHFHLYHU�LV�JDWHG�IRU���VHFRQGV�IRU�WKLV�WHVW�

5 1RQ�FRQIRUPLQJ�FHOO�FRXQW��7KLV�LV�WKH�QXPEHU�RI�FHOOV�H[FHHGLQJ�WKH�VHW�&'9�3&5�DQG�
WROHUDQFH�SDUDPHWHUV��1RQ�FRQIRUPLQJ�FHOOV�ZLOO�EH�SURGXFHG�E\�WKH�IROORZLQJ�WZR�
PHWKRGV�

a 7KH�3&5�LV�VHW�WR��������FHOOV�V�DQG�WKH�WUDQVPLWWHG�FHOO�UDWH�LV�VHW�WR��������FHOOV�V�
�SHULRGLF��EXUVW�VL]H�RI�����7KH�&'9�WROHUDQFH�LV�VHW�WR������PLFURVHFRQGV��7KLV�VKRXOG�
FDXVH��������QRQ�FRQIRUPLQJ�FHOOV�WR�EH�UHFHLYHG�SHU�VHFRQG��7KH�WHVW�LV�JDWHG�IRU�D�
SHULRG�RI���VHFRQGV�

b 7KH�3&5�ZLOO�EH�VHW�HTXDO�WR�WKH�WUDQVPLWWHG�FHOO�UDWH�RI��������FHOOV�V��7KH�FHOOV�DUH�
WUDQVPLWWHG�LQ�WKH�SHULRGLF�EXUVW�PRGH�ZLWK�D�EXUVW�VL]H�RI������FHOOV��7KH�&'9�
WROHUDQFH�LV�VHW�WR�������PLFURVHFRQGV��GHULYHG�IURP�WKH�PD[���3RLQW�&'9�HTXDWLRQ��
DQG�QR�QRQ�FRQIRUPLQJ�FHOOV�DUH�UHFHLYHG��

c 7KH�EXUVW�VL]H�LV�LQFUHDVHG�WR������FHOOV�DQG����QRQ�FRQIRUPLQJ�FHOOV�VKRXOG�EH�
UHFHLYHG�LQ���VHFRQGV�

6 0D[���3RLQW�&'9��WZR�WHVWV�DUH�SHUIRUPHG�IRU�GLIIHUHQW�FHOO�UDWHV�E\�VHWWLQJ�WKH�3&5�HTXDO�
WR�WKH�WUDQVPLWWHG�FHOO�UDWH�ZLWK�WKH�&'9�WROHUDQFH�LV�GLVDEOHG�DQG�WKH�FHOOV�WUDQVPLWWHG�LQ�
SHULRGLF�EXUVW�PRGH�ZLWK�D�EXUVW�VL]H�RI������FHOOV��%RWK�WHVWV�DUH�UXQ�IRU�D�WKUHH�VHFRQG�
SHULRG�

7UDLO�7UDFH

7KH�)�*�VWUHDP�LV�VHW�WR�ILOO�WKH�ZKROH�RI�WKH���0�VLJQDO�ZLWK�WKH�GHIDXOW�GLVWULEXWLRQ�DQG�
KHDGHU�YDOXHV��7KH�7UDLO�7UDFH�LV�FDSWXUHG�DQG�FKHFNHG�DJDLQVW�WKH�FRUUHVSRQGLQJ�YDOXH��7KH�
86(5�VWULQJ�LV����FKDUDFWHUV�LQ�OHQJWK�FRQWDLQLQJ�D�UDQJH�RI�DVFLL�FKDUDFWHUV����
§DEFG$%&'�����#�¨
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3HUIRUPDQFH�0DQDJHPHQW�2$0

1 7KH�)�*�VWUHDP�LV�VHW�WR�XS�ZLWK�WKH�GHIDXOW�KHDGHU�DQG��������FHOOV�V�FRQWDLQLQJ��A�����
35%6�DUH�WUDQVPLWWHG�DW���0��'LIIHUHQW�32$0�IORZV�DUH�DGGHG�WR�WKH�)*�VWUHDP�XVLQJ�EORFN�
VL]H�RI�����FHOOV��7KH�UHFHLYHU�EORFN�VL]H�LV�VHW�WR�����DQG�/RVV�RI�32$0�LV�WHVWHG�WR�EH�DFWLYH��
7KH�UHFHLYHU�EORFN�VL]H�LV�WKHQ�VHW�WR�����DQG�/RVV�RI�32$0�LV�WHVWHG�WR�EH�LQDFWLYH�

2 'LIIHUHQW�32$0�IORZV�DUH�DGGHG�WR�WKH�)*�VWUHDP�XVLQJ�EORFN�VL]H�RI�����FHOOV��7KH�%('&�
HUURU�FRXQW�LV�FKHFNHG�WR�EH���±��IRU���VHFRQGV�DQG�WKHQ�VLQJOH�ELW�HUURUV�DUH�DGGHG�WR�WKH�
7[�FDXVLQJ���±��%('&�%,3����HUURUV�LQ���VHFRQGV�

3 &HOO�/RVV�DQG�0LVLQVHUWLRQ��(DFK�RI�WKH�IROORZLQJ�WHVWV�DUH�UXQ�IRU�D�SHULRG�RI���VHFRQGV��
7KH�%('&�HUURU�FRXQW�LV�WHVWHG�WR�EH���±0�LQ�HDFK�FDVH. 

a �&HOO�ORVV�FDQ�EH�HPXODWHG�E\�DGGLQJ�GRXEOH�KHDGHU�HUURUV�DW�WKH�WUDQVPLWWHU�ZKLFK�ZLOO�
FDXVH�WKH�FHOOV�WR�EH�GLVFDUGHG�DW�WKH�UHFHLYHU��

b &HOO�PLVLQVHUWLRQ�FDQ�EH�HPXODWHG�E\�DGGLQJ�D�%*�VWUHDP�������DW����0��ZLWK�WKH�VDPH�
KHDGHU�YDOXHV�DV�WKH�)*�WR�WKH�)*�VWUHDP�RI�������FHOOV�V�

�6HUYLFHV�7HVWV

7HVWV�6XPPDU\���

2YHUDOO�&RQQHFWLRQV

7;�8QEDODQFHG�'DWD�7R�5;�8QEDODQFHG�'DWD�

'LVWULEXWLRQ

7KH�LQVWUXPHQW�LV�VHW�XS�WR�GHIDXOW�VHWWLQJV�RI����0�DQG�D�SD\ORDG�RI�WHVW�FHOO��7KH�IJ�DQG���EJV�
DUH�VHW�XS�DV�VKRZQ�EHORZ��7KH�U[�PRQLWRUV�HDFK�FKDQQHO�LQ�WXUQ�DQG�FKHFNV�U[�FHOO�UDWH�DQG���
SW�&'9��3&5�LV�VHW�XS�IRU�H[SHFWHG�DYHUDJH�FHOO�UDWH�

7KH�IROORZLQJ�GLVWULEXWLRQV�DUH�VHW�XS�

7HVW�1DPH

'LVWULEXWLRQ

$$/

&KDQQHO�9LHZ

6HUYLFHV�3URFHVVRU

&KDQQHO &HOO�5DWH 7\SH %XUVW�6L]H 3HDN�5DWH�

IJ ����� FRQVWDQW Q�D Q�D

EJ� ���� FRQVWDQW Q�D Q�D

EJ� ���� EXUVW ���� ������

EJ� ���� FRQVWDQW Q�D Q�D

EJ� ����� FRQVWDQW Q�D Q�D

EJ� ����� EXUVW ��� ������

EJ� ����� FRQVWDQW Q�D Q�D
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$$/�

$�VWRUHG�FHOO�VWUHDP�FRQWDLQLQJ�DW�OHDVW�WZR�FKDQQHOV�RI�$$/����$$/�����	�$$/���LV�
WUDQVPLWWHG��)RU�HDFK�$$/��RQH�FKDQQHO�KDV�QR�LPSDLUPHQWV�DQG�RQH�FKDQQHO�KDV�DGGHG�
LPSDLUPHQWV��$872�$$/�LV�VHOHFWHG�LQ�WKH�UHFHLYHU�DQG�D�FKHFN�LV�PDGH�WR�HQVXUH�FRUUHFW�$$/�
KDV�EHHQ�LGHQWLILHG��WKDW�$$/�ORVV�DODUP�LV�QRW�DFWLYH�DQG�WKDW�UHVXOWV�DUH�DV�H[SHFWHG��$$/�
ORVV�DODUP�LV�DOVR�FKHFNHG�LQ�D�VHSDUDWH�WHVW�

&KDQQHO�9LHZ

$�VWRUHG�FHOO�LV�WUDQVPLWWHG�DQG�VHOHFWHG�&KDQQHO�9LHZ�93,��9&,V�DUH�FKHFNHG�DJDLQVW�WKH�
H[SHFWHG�UHVXOW��7RWDO�QXPEHU�RI�UHFHLYHG�FKDQQHOV�LV�FKHFNHG�

6HUYLFHV�3URFHVVRU

6XEWHVW���

7KLV�WHVW�JHWV�WKH�UHVXOWV�RI�WKH�6HUYLFHV�SURFHVVRU�SRZHU�RQ�WHVWV��DQG�LI�DQ\�DUH�QRW����IDLOV�
WKH�VHOI�WHVW�

7KHVH�WHVWV�DUH�

 • 7KH�SURFHVVRUV�SRZHU�XS�WHVW�

 • 7KH�SURFHVVRUV�FKHFN�RI�WKH�W\SH�RI�ERRW�)ODVK�URP�

 • 7KH�SURFHVVRUV�FKHFN�RI�WKH�&5&�RYHU�WKH�ERRW�IODVK�URP�

 • 7KH�SURFHVVRUV�FKHFN�RQ�WKH�5$0�

 • 7KH�SURFHVVRUV�FKHFN�RQ�WKH�'8$/�3257�UDP�

 • 7KH�SURFHVVRUV�FKHFN�RQ�WKH�W\SH�RI�$33/,&$7,21�IODVK�520�

 • 7KH�SURFHVVRUV�FKHFN�RQ�WKH�&5&�RYHU�WKH�DSSOLFDWLRQ�IODVK�520�

6XEWHVW���

7KLV�VXEWHVW�WHVWV�WKH�706�FKLS�

 • ,W�VHWV�WKH�RXWSXW�WR�/$1�

 • ,W�VHWV�WKH�LQSXW�WR�/$1�

 • ,W�VHWV�WKH�SURWRFRO�WR�,3;��VR�GXPP\�DGGUHVVHV�ZLOO�ZRUN�2.�

 • ,W�VHWV�WKH�0$&�W\SH�WR�(7+(51(7�

 • ,W�FKHFNV�WKDW�WKH�706�VHOIWHVW�LV�2.�

 • ,W�WKHQ�VHWV�WKH�0$&�W\SH�WR�72.(1�5,1*�

 • ,W�WKHQ�FKHFNV�WKH�706�VHOIWHVW�LV�2.�

EJ� ����� FRQVWDQW Q�D Q�D

EJ� ����� FRQVWDQW Q�D Q�D

EJ� ����� UDQGRP Q�D Q�D

&KDQQHO &HOO�5DWH 7\SH %XUVW�6L]H 3HDN�5DWH�
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6HUYLFH�6KHHW�*������3'+�0XOWLSOH�2XWSXWV�0RGXOH

,QWURGXFWLRQ�

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�DVVRFLDWHG�ZLWK�WKH�LQVWUXPHQW�
3'+�0XOWLSOH�2XWSXWV�0RGXOH�DIWHU�SHUIRUPLQJ�WKH�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�
6HUYLFH�6KHHW�*����$�IDXOW\�0XOWLSOH�2XWSXWV�0RGXOH�ZLOO�EH�LQGLFDWHG�DV�D�6HOIWHVW�IDLOXUH�
ZKHQ�UXQQLQJ�WKH�3'+�6HOIWHVW�ZLWK�HDFK�RI�WKH�RXWSXWV�IURP�WKH�3'+�0XOWLSOH�2XWSXWV�
0RGXOH�ORRSHG�WR�WKH�3'+�5HFHLYHU�LQ�WXUQ�VHH�VHUYLFH�6KHHW�*��IRU�PRUH�LQIRUPDWLRQ�RQ�
UXQQLQJ�WKH�VHOIWHVW��

NOTE $�SDVV�PXVW�ILUVW�EH�REWDLQHG�RQ�WKH�3'+�6HOIWHVW�ZLWK�WKH�VWDQGDUG���Ω�3'+�7UDQVPLWWHU�SRUW�
ORRSHG�WR�WKH�3'+���Ω�5HFHLYHU�,QSXW�SRUW��,I�WKH�WHVW�IDLOV�XQGHU�WKHVH�FRQGLWLRQV�WKH�IDXOW�LV�
OLNHO\�WR�EH�RQ�WKH�3'+�0RGXOH�RU�63'+�0RGXOHV��7URXEOHVKRRW�XVLQJ�*��RU�*���6HUYLFH�
6KHHWV��

7URXEOHVKRRWLQJ�0XOWLSOH�2XWSXWV�6HOIWHVW�)DLOXUH�

7KH�3'+�0XOWLSOH�2XWSXWV�0RGXOH�KDV�IRXU�UHSODFHDEOH�RQ�ERDUG�IXVHV��7KHVH�DUH�ILWWHG�WR�
SURWHFW�RXWSXW�FLUFXLWU\�LQ�WKH�HYHQW�RI�HOHFWULFDO�RYHUORDG�FDXVHG�E\�DSSOLFDWLRQ�RI�H[WHUQDO�
RXW�RI�VSHF�FRQGLWLRQV��

7KH�IROORZLQJ�WURXEOHVKRRWLQJ�DLPV�WR�LVRODWH�WKH�IDXOW�WR�RQH�RI�WKH�IRXU�RQ�ERDUG�IXVHV�RU�
DQRWKHU�FRPSRQHQW�RQ�WKH�$���0XOWLSOH�2XWSXWV�%RDUG��,Q�WKH�HYHQW�RI�IDLOXUH�RI�RQH�RI�WKHVH�
IXVHV�LW�PD\�EH�UHSODFHG�XVLQJ�WKH�SDUW�QXPEHU�IURP�WKH�5HSODFHDEOH�3DUWV�VHFWLRQ�RI�WKLV�
0DQXDO��

,I�WKH�IDXOW�LV�QRW�FDXVHG�E\�D�IXVH��WKH�$���ERDUG�DVVHPEO\�VKRXOG�EH�UHSODFHG�XVLQJ�WKH�
5HSODFHPHQW�3URFHGXUHV�VHFWLRQ�LQ�WKLV�0DQXDO��7KH�FRUUHFW�SDUW�WR�RUGHU�ZLOO�EH�IRXQG�LQ�WKH�
5HSODFHDEOH�3DUWV�VHFWLRQ�LQ�WKLV�0DQXDO��

7URXEOHVKRRWLQJ�3URFHGXUH�

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�WURXEOHVKRRW�D�3'+�0XOWLSOH�2XWSXWV�6HOIWHVW�IDLOXUH��

1 &KHFN�ZKLFK�RI�WKH�WKUHH�DGGLWLRQDO�0XOWLSOH�2XWSXWV�SRUWV��2XWSXW���WR�2XWSXW���RQ�WKH�
0XOWLSOH�2XWSXW�0RGXOH��LV�FRQQHFWHG�WR�WKH�3'+�5HFHLYHU���Ω�,QSXW�SRUW�ZKHQ�VHOIWHVW�
IDLOXUH�RFFXUV��
,I�2XWSXW����VXVSHFW�$���)���VHH�GLDJUDP�RQ�QH[W�SDJH���
,I�2XWSXW����VXVSHFW�$���)����VHH�GLDJUDP�RQ�QH[W�SDJH��
,I�2XWSXW����VXVSHFW�$���)���VHH�GLDJUDP�RQ�QH[W�SDJH��
,I�2XWSXWV���������DOO�IDLO��VXVSHFW�$���)���

2 5HSODFH�WKH�VXVSHFW�IXVH�DQG�UH�UXQ�WKH�3'+�VHOIWHVW�ZLWK�WKH�IDXOW\�RXWSXW�SRUW�ORRSHG�WR�
WKH�3'+�5HFHLYHU���Ω�LQSXW�SRUW��
,I�IDLOXUH�VWLOO�RFFXUV��VXVSHFW�WKH�$���0XOWLSOH�2XWSXWV�%RDUG��
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6HUYLFH 6HUYLFH�6KHHW�*�����3'+�0XOWLSOH�2XWSXWV�0RGXOH

)LJXUH�������$���%RDUG�$VVHPEO\�/D\RXW�

37714-60014

1

2

3
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

6HUYLFH�6KHHW�*�����6'+�0RGXOH

,QWURGXFWLRQ

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�DVVRFLDWHG�ZLWK�WKH�LQVWUXPHQW�
6'+�0RGXOH�DIWHU�SHUIRUPLQJ�WKH�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�6HUYLFH�6KHHW�*���$�
IDXOW\�6'+�PRGXOH�ZLOO�QRUPDOO\�EH�LQGLFDWHG�DV�DQ�6'+�VHOIWHVW�IDLOXUH�ZKHQ�UXQQLQJ�WKH�
LQVWUXPHQW�VHOIWHVW�

NOTE ,I�6WUXFWXUHG�3'+�PRGXOHV�DUH�ILWWHG��WKH�LQVWUXPHQW�PXVW�SDVV�WKH�63'+�VHOIWHVW�EHIRUH�
WURXEOHVKRRWLQJ�6'+�IDLOXUH�

7URXEOHVKRRWLQJ�6HOIWHVW�)DLOXUH

$V�WKHVH�0RGXOHV�DUH�RQ�WKH�0RGXOH�([FKDQJH�SURJUDP��QR�ERDUG�OHYHO�WURXEOHVKRRWLQJ�LV�
UHTXLUHG��,I�WKH�6'+�6HOIWHVW�IDLOV�FKHFN�WKH�6'+�287�SRUW�LV�ORRSHG�WR�WKH�6'+�,1�SRUW�YLD�D�
JRRG���Ω FDEOH�DQG��WKH�FRUUHFW�56����ORRSLQJ�FRQQHFWLRQV�DUH�PDGH��VHH�6HUYLFH�6KHHW�*����
,I�2.�FDUU\�RXW�WKH�6'+�DGMXVWPHQWV�JLYHQ�LQ�6HFWLRQ����,I�VHOIWHVW�VWLOO�IDLOV�RUGHU�D�QHZ�
DVVHPEO\�XVLQJ�WKH�QXPEHUV�IURP�WKH�5HSODFHDEOH�3DUWV�6HFWLRQ��

�6'+�7HVWV��$�7�$�5�0RGXOH�

6XEWHVWV���WR���670��7;�5;

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670��VLJQDO�DQG�WKDW�
WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�UHFHLYH�WKDW�VLJQDO��YLD�WKH�670��GLJLWDO�FLUFXLWV�DQG�WKH�
DQDORJXH�LQSXW�VWDJHV��$Q�H[WHUQDO�670��ORRSEDFN�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�5HFHLYHU�LV�FKHFNHG�IRU�QR�/RVV�RI�6LJQDO�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�WKH�HQG�
RI�WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�FRXQW�VKRXOG�EH�ZLWKLQ�WKH�VSHFLILHG�OLPLWV�

6XEWHVW���670��5;�0RQLWRU�7HVW

7KLV�WHVWV�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�VZLWFK�WR�0RQLWRU�PRGH��+LJK�
LPSHGDQFH�LQSXW���$Q�H[WHUQDO�670��ORRSEDFN�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7(67��7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/

7(67��7,0,1* ��6(&21'6
6,*1$/�,1 021,725
/223%$&. 670��(;7(51$/
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6XEWHVW��

7KH�XQLW�XQGHU�WHVW�5HFHLYHU�VKRXOG�QRW�V\QFKURQLVH�WR�WKH�UHFHLYHG�VLJQDO�

6XEWHVWV���670��5;�/RVV�RI�6LJQDO�7HVW

7KLV�WHVWV�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�/RVV�2I�6LJQDO��$Q�H[WHUQDO�
670��ORRSEDFN�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�5HFHLYHU�LG�FKHFNHG�IRU�QR�/RVV�2I�6LJQDO�

6XEWHVW���)UHTXHQF\�0HDVXUHPHQW

7KLV�WHVW�FKHFNV�WKDW�WKH�IUHTXHQF\�PHDVXUHPHQW�FLUFXLWU\�LV�IXQFWLRQLQJ�FRUUHFWO\��7KLV�WHVW�LV�
127�LQWHQGHG�WR�FKHFN�WUDQVPLW�FORFN�DFFXUDF\�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��([WHUQDO�670��/RRSEDFN�LV�XVHG�

7KH�UHFHLYHG�FORFN�UDWH�LV�PHDVXUHG�DQG�FRPSDUHG�DJDLQVW�OLPLWV�

6XEWHVWV���WR���&ORFN�2IIVHW�0HDVXUHPHQW�670��

7KHVH�WHVWV�FKHFN�WKDW�WKH�IUHTXHQF\�PHDVXUHPHQW�FLUFXLWU\�FDQ�GHWHFW�FORFN�RIIVHWV�RI�±�����
SSP��7KLV�WHVW�LV�127�LQWHQGHG�WR�FKHFN�WUDQVPLW�FORFN�DFFXUDF\�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

7;�&ORFN�2IIVHW��DV�LQ�WKH�IROORZLQJ�7DEOH�
([WHUQDO�670��/RRSEDFN�LV�XVHG�

7KH�UHFHLYHG�FORFN�RIIVHW�LV�PHDVXUHG�DQG�FRPSDUHG�DJDLQVW�OLPLWV�

6XEWHVWV���WR���&ORFN�5HIHUHQFH�6RXUFH

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�FORFN�FDQ�EH�UHIHUHQFHG�WR�WKH�LQWHUQDO�VRXUFH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV���

6XEWHVW��

7KH�$/$50�UHJLVWHU�LV�FKHFNHG�IRU�QR�&ORFN�/RVV�

6XEWHVW��

7KH�5HIHUHQFH�&ORFN�GLYLGH�UDWLR�LV�WKHQ�VHW�WR�����E\�VHWWLQJ�&756(/��������

7(67��7,0,1* ��6(&21'6
$/$50 /RVV�2I�6LJQDO
/223%$&. 670��(;7(51$/

6XEWHVW�1XPEHU )UHTXHQF\�2IIVHW

1RPLQDO PLQ�����SSP� PD[�����SSP�

� ��������SSP �������SSP ��������SSP

� ��������SSP �������SSP �������SSP

/223%$&.� 670��(;7(51$/
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7KLV�LV�D�VSHFLDO�FRPPDQG�ZKLFK�LQWURGXFHV�WKH�ZURQJ�GLYLGH�UDWLR�LQWR�WKH�3//�

7KH�$/$50�UHJLVWHU�LV�FKHFNHG�IRU�&ORFN�/RVV�

6XEWHVW����2'/�3URFHVVRU�7HVWV

7KHVH�WHVWV�FKHFNV�WKDW�WKH�2'/�3URFHVVRU�LV�UXQQLQJ�DQG�WKDW�WKH�2'/�3URFHVVRU�FDQ�
WUDQVPLW�DQG�UHFHLYH�LQ�DOO�VRK�DQG�SRK�E\WHV�

NOTE $�VSHFLDO�WHVW�IXQFWLRQ�LQ�WKH�2'/�FRGH�LV�XVHG�WR�WUDQVPLW�DQG�FKHFN�UHFHSWLRQ�RQ�670���
RYHUKHDG�FKDQQHOV�LV�XWLOL]HG��7KLV�IXQFWLRQ�LV�QRW�VHOHF7DEOH�IURP�WKH�IURQW�SDQHO�

7KLV�WHVW�ILUVW�FKHFN�WKDW�WKH�2'/�SURFHVVRU�LV�UXQQLQJ�

7KLV�WHVW�LQYROYHV�WKH�2'/�SURFHVVRU�WUDQVPLWWLQJ�D�NQRZQ�SDWWHUQ�LQ�HDFK�7UDQVPLW�62+�DQG�
32+�FKDQQHO�DQG�FKHFNLQJ�WKDW�WKH�SDWWHUQ�FDQ�EH�UHFHLYHG�LQ�WKH�FRUUHVSRQGLQJ�5HFHLYH�
62+�DQG�32+�FKDQQHOV��(DFK�FKDQQHO�LV�WHVWHG�LQ�VHTXHQFH��

7R�DFKLHYH�WKLV��WKH�2'/�SURFHVVRU�ZULWHV�WR�WKH�75670���$6,&�WR�XSGDWH�WKH�RYHUKHDG�E\WH�
EHLQJ�WHVWHG�DQG�PRQLWRUV�WKH�RYHUKHDG�E\WH�UHFHLYHG�E\�WKH�$6,&�

([WHUQDO�670��/RRSEDFN�LV�XVHG�

6XEWHVW����9&��32+

7KLV�VXEWHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�VHQG�D�PHVVDJH�LQ�WKH�-��E\WHV�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�UHFHLYH�WKDW�PHVVDJH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKH�IROORZLQJ�GHIDXOW�PHVVDJH�LV�VHQW�LQ�
WKH�-��E\WHV�

+(:/(77�3$&.$5'�+3�����$�3'+�6'+

),(/'�7(67�6(7������8�������&5���/)�

NOTE 7KH�LQVWUXPHQW�QXPEHU�DQG�VHULDO�QXPEHU�ZLOO�YDU\�EHWZHHQ�LQVWUXPHQWV�

6XEWHVWV����WR����670��%���%���%���06�)(%(��$8���,(&�(UURU�'HWHFWLRQ

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�JHQHUDWH�DQG�GHWHFW�HUURUV�LQ�WKH�
VSHFLILHG�RYHUKHDG�E\WHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

)RU�HDFK�VXEWHVW��WKH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�DQG�32,17(5�V\QF�DQG�LV�WKHQ�
JDWHG�IRU���VHFRQGV��7KH�UHVXOWV�DUH�FKHFNHG�DJDLQVW�WKH�OLPLWV��

(UURU�$GG �DV�LQ�WKH�IROORZLQJ�7DEOH�

7HVW�7LPLQJ ���VHFRQGV
/RRSEDFN �670���([WHUQDO
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�

6XEWHVW����670���$�$��(UURU�$GG

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7[�FDQ�JHQHUDWH�)UDPH�$�$��HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7[

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�V\QF��)UDPH�HUURUV�DUH�WKHQ�JHQHUDWHG�DW�DQ�
LQFUHDVLQJ�UDWH�XQWLO�/2)�RFFXUV�DW���LQ���HUURU�UDWH��7KH�HUURU�UDWH�LV�WKHQ�GHFUHDVHG�XQWLO�
)5$0(�V\QF�LV�UHJDLQHG�DW���LQ���HUURU�UDWH���

6XEWHVW����670������0E�V�3D\ORDG�%LW�(UURU�$GG�	�'HWHFW

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�LQVHUW�ELW�HUURUV�LQWR�WKH����0�
SD\ORDG�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�
WKH�SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

6XEWHVW��1XPEHU (UURU (UURU�$GG 5HVXOW

PLQ PD[

�� %� 6LQJOH � �

�� %� 6LQJOH � �

�� %� 6LQJOH � �

�� �0���06�)(%( 6LQJOH � �

�� �=��$8���,(& 6LQJOH � �

7HVW�)XQFWLRQ �6'+�(55�DQG�$/$50
(UURU�$GG�7\SH ��$�$��)5$0(�
(UURU�$GG�5DWH �$V�SHU�7DEOH
/RRSEDFN �670���(;7(51$/

6XEWHVW�1XPEHU )UDPH�$��$��(UURU�5DWH

�� 2))

��LQ��

��LQ���

��LQ��

��LQ��

��LQ��

��LQ��

��LQ��

2))
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7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��7KH�
UHFHLYHG�%LW�(UURU�&RXQW�LV�FKHFNHG��

6XEWHVW����WR����670������0E�V�3D\ORDG�9&�2IIVHW�7HVW

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�IUHTXHQF\�RIIVHW�WKH����0�SD\ORDG�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�LQ�WKH�SUHVHQFH�RI�SD\ORDG�
IUHTXHQF\�RIIVHW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��7KH�
UHFHLYHG�%LW�(UURU�&RXQW�LV�FKHFNHG�DJDLQVW�WKH�H[SHFWHG�UHVXOW���

6XEWHVW����9&��32+

7KLV�VXEWHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�VHQG�D�PHVVDJH�LQ�WKH�-��E\WHV�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�UHFHLYH�WKDW�PHVVDJH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

3$</2$' �(5525�$''���6,1*/(
02'( 81)5$0('

7(67�7,0,1* ���6(&21'6�
/223%$&. �670��(;7(51$/

3$</2$' �(5525�$''����(��
02'( 81)5$0('
���0�2))6(7� $V�6SHFLILHG�LQ�7DEOH

7(67�7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/

6XEWHVW�1XPEHU 9&�2IIVHW %LW�(UURU�&RXQW

PLQ PD[

�� �����SSP ������ ������

�� �����SSP ������ ������

3$</2$' �78�
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5;

7KH�IROORZLQJ�GHIDXOW�PHVVDJH�LV�VHQW�LQ�WKH�-��E\WHV�DQG�FKHFNHG�LQ�WKH�5HFHLYHU�

§+(:/(77�3$&.$5'��+3�����$�3'+�6'+

),(/'�7(67�6(7������8������&5���/)�¨�

NOTE 7KH�LQVWUXPHQW�QXPEHU�DQG�VHULDO�QXPEHU�ZLOO�YDU\�EHWZHHQ�LQVWUXPHQWV�

6XEWHVWV����670��9&��%��(UURU�'HWHFWLRQ

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�JHQHUDWH�DQG�GHWHFW�9&��SDWK�%��HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�DQG�32,17(5�V\QF�DQG�LV�WKHQ�JDWHG�IRU���
VHFRQGV���

6XEWHVW����670��9&��3DWK�)(%(�(UURU�'HWHFWLRQ

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�JHQHUDWH�DQG�GHWHFW�9&��3DWK�)(%(�
HUURUV��

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�DQG�32,17(5�V\QF�DQG�LV�WKHQ�JDWHG�IRU���
VHFRQGV�

3$</2$' �78�
/223%$&. �670���([WHUQDO

3$</2$' 78�
(5525�$'' $V�SHU�7DEOH

3$</2$' 78�
7(67�7,0,1* ��6(&21'6
/223%$&. 670���(;7(51$/

6XEWHVW�1XPEHU (UURUV�$GGHG (UURU�$GG (UURU�5DWH

PLQ PD[

�� 9&��3DWK�%� 6LQJOH � �

(5525�$'' $V�SHU�7DEOH��
3$</2$' 78�

3$</2$' 78�
7(67��7,0,1* ��VHFRQGV
/223%$&. 670���([WHUQDO
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6XEWHVW����670��78��3D\ORDG�%LW�(UURU�$GG�	�'HWHFW

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�LQVHUW�ELW�HUURUV�LQWR�WKH���0�SD\ORDG�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV�

6XEWHVWV����WR����78��%DFNJURXQG�3DWWHUQ�7HVWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���78��SD\ORDG�
ZLWK�WKH�FRUUHFW�EDFNJURXQG�SDWWHUQ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

6XEWHVW���

&KHFN�XQLW�XQGHU�WHVW�5[�IRU�3DWWHUQ�/RVV�

6XEWHVW���

&KHFN�XQLW�XQGHU�WHVW�IRU�SDWWHUQ�V\QF�RQ�78*>�@�

&KHFN�XQLW�XQGHU�WHVW�IRU�SDWWHUQ�V\QF�RQ�78*>�@�

6XEWHVW�1XPEHU (UURUV�$GGHG (UURU�$GG (UURU�5DWH

PLQ PD[

�� 9&��3DWK�)(%( 6LQJOH � �

3$</2$' 78��
(5525�$'' 6,1*/(��3$</2$'�

3$</2$' 78�
7(67�7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/

3$</2$' 78��LQ�78*>�@
%$&.*5281' 78*>�@����������

78*>�@����������

3$</2$' 78��LQ�78*>�@�DQG�LQ�78*>�@
/223%$&. 670���([WHUQDO
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6XEWHVWV����WR����670��ZLWK�78���3D\ORDG��$V\QF�

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�WKH�FRUUHFW�YDOXHV�IRU�WKH�
VSHFLILHG�RYHUKHDG�E\WHV�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�YDOXHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�DQG�32,17(5�V\QF�DQG�LV�WKHQ�JDWHG�IRU���
VHFRQGV�

6XEWHVWV����WR����670��ZLWK�78���3D\ORDG��)ORDWLQJ�%\WH�6\QF�

 • 7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�WKH�FRUUHFW�YDOXHV�IRU�
WKH�VSHFLILHG�RYHUKHDG�E\WHV�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�YDOXHV�

 • 7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�DQG�32,17(5�V\QF�DQG�LV�WKHQ�JDWHG�IRU���
VHFRQGV�

6XEWHVWV����WR����670��78���9��%,3����9��)(%(�(UURU�'HWHFWLRQ��$V\QF�

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�FDQ�JHQHUDWH�DQG�GHWHFW�HUURUV�LQ�WKH�VSHFLILHG�
RYHUKHDG�E\WHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV��

7;

3$</2$' 78���
02'(� $V\QF

3$</2$' 78��
7(67��7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/

3$</2$' 78���
02'( )ORDWLQJ�%\WH

3$</2$' 78��
7(67��7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/

(5525�$GG $V�SHU�7DEOH�
3$</2$' 78��
02'( $V\QF
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5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�DQG�32,17(5�V\QF�DQG�LV�WKHQ�JDWHG�IRU���
VHFRQGV���

6XEWHVW����670��78���3D\ORDG�%LW�(UURU�$GG�	�'HWHFW��$V\QF�

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�LQVHUW�ELW�HUURUV�LQWR�WKH�78���
SD\ORDG�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��

6XEWHVW����670��78���3D\ORDG�%LW�(UURU�$GG�	�'HWHFW��)ORDWLQJ�%\WH�6\QF�

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�LQVHUW�ELW�HUURUV�LQWR�WKH�78���
SD\ORDG�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

3$</2$' 78��
02'( $V\QF
7(67�7,0,1* ��6(&21'6
/223%$&. 670���(;7(51$/

6XEWHVW�1XPEHU (UURUV�$GGHG (UURU�$GG (UURU�5DWH

PLQ PD[

�� 9��%,3�� �(�� �����(�� �����(��

�� 9��)(%( �(�� �����(�� �����(��

3$</2$' 78��
02'( $V\QF
(5525�$'' 6,1*/(��3$</2$'�

3$</2$' 78��
02'( $V\QF
7(67�7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/

3$</2$' 78��
02'(� )ORDWLQJ�%\WH
(5525�$'' 6,1*/(��3$</2$'�
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5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV�

6XEWHVWV����WR����3DWWHUQ�7HVWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���SD\ORDGV�
FRQWDLQLQJ�WKH�FRUUHFW�WHVW�SDWWHUQV�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�
SDWWHUQV�HUURU�IUHH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

7KH�5HFHLYHU�LV�ILUVW�FKHFNHG�WR�KDYH�D�VLJQDO�SUHVHQW��WKHQ�3DWWHUQ�6\QF�LV�FKHFNHG���

6XEWHVWV����WR����78���%DFNJURXQG�3DWWHUQ�7HVWV��$V\QF�

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���78���SD\ORDG�
ZLWK�WKH�FRUUHFW�EDFNJURXQG�SDWWHUQ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

3$</2$' 78��
02'( )ORDWLQJ�%\WH
7(67�7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/

3$</2$' $V�SHU�7DEOH�
3$77(51 $V�SHU�7DEOH�

3$</2$' $V�SHU�7DEOH
3$77(51 $V�SHU�7DEOH

6XEWHVW�&RQILJXUDWLRQV

6XEWHVW�1XPEHU )UHT 3DWWHUQ (UURU�$GG 7HVW�7LPH 1RPLQDO�FRXQW

�� ���0 35%6���� 6LQJOH � �

�� 78� 35%6���� 6LQJOH � �

�� 78�� :25'B� 6LQJOH � �

�� 78� 35%6��� 6LQJOH � �

3$</2$' 78����$V\QF�
78 78*�>�@

78*�>�@
78>�@

%$&.*5281'�
3$77(51

�A����35%6
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5;

6XEWHVW���

&KHFN�XQLW�XQGHU�WHVW�5[�78*>�@�IRU�3DWWHUQ�/RVV�

6XEWHVW���

&KHFN�XQLW�XQGHU�WHVW�5[�78*>�@�IRU�3DWWHUQ�/RVV�

6XEWHVW����670��78��3D\ORDG�%LW�(UURU�$GG�	�'HWHFW��$V\QF�

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�LQVHUW�ELW�HUURUV�LQWR�WKH�78���
SD\ORDG�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��

6XEWHVWV����WR��������0E�V�)UHTXHQF\�2IIVHW�3RLQWHU�0RYHPHQWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�FDQ�JHQHUDWH�DQG�GHWHFW�IUHTXHQF\�RIIVHW�SRLQWHU�
PRYHPHQWV�DQG�WKDW�QR�HUURUV�RU�PDMRU�DODUPV�DUH�JHQHUDWHG�

7KLV�WHVW�LV�127�LQWHQGHG�WR�FKHFN�WKH�DFFXUDF\�RI�IUHTXHQF\�RIIVHW�SRLQWHU�PRYHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

7;

5;
([WHUQDO�670��/RRSEDFN�LV�XVHG�

,Q�WKH�SUHVHQFH�RI������SSP�)UHTXHQF\�RIIVHW�DODUPV�DQG�HUURUV�DUH�FKHFNHG�7KH�UHFHLYHG�
FORFN�RIIVHW�LV�PHDVXUHG�DQG�FRPSDUHG�DJDLQVW�OLPLWV��

3$</2$' 78����$V\QF�
78 78*�>�@

78*�>�@
78>�@

/223%$&. 670���([WHUQDO
3$77(51 �A����35%6

3$</2$' 78�
02'(� $V\QF
(5525�$'' 6,1*/(��3$</2$'�

3$</2$' 78�
02'( $V\QF
7(67�7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/

3$</2$' ���0E�V
)5(48(1&<�2))6(7� 3RLQWHU�PRYHPHQWV�$V�SHU�7DEOH
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6XEWHVWV����WR����78��)UHTXHQF\�2IIVHW�3RLQWHU�0RYHPHQWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�FDQ�JHQHUDWH�DQG�GHWHFW�IUHTXHQF\�RIIVHW�SRLQWHU�
PRYHPHQWV�DQG�WKDW�QR�HUURUV�RU�PDMRU�DODUPV�DUH�JHQHUDWHG�

7KLV�WHVW�LV�127�LQWHQGHG�WR�FKHFN�WKH�DFFXUDF\�RI�IUHTXHQF\�RIIVHW�SRLQWHU�PRYHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

7;

5;
([WHUQDO�670��/RRSEDFN�LV�XVHG�

,Q�WKH�SUHVHQFH�RI������SSP�)UHTXHQF\�RIIVHW�DODUPV�DQG�HUURUV�DUH�FKHFNHG�

7KH�UHFHLYHG�FORFN�RIIVHW�LV�PHDVXUHG�DQG�FRPSDUHG�DJDLQVW�OLPLWV���

6XEWHVWV����WR����78���)UHTXHQF\�2IIVHW�3RLQWHU�0RYHPHQWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�FDQ�JHQHUDWH�DQG�GHWHFW�IUHTXHQF\�RIIVHW�SRLQWHU�
PRYHPHQWV�DQG�WKDW�QR�HUURUV�RU�PDMRU�DODUPV�DUH�JHQHUDWHG�

7KLV�WHVW�LV�127�LQWHQGHG�WR�FKHFN�WKH�DFFXUDF\�RI�IUHTXHQF\�RIIVHW�SRLQWHU�PRYHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

7;

5;
([WHUQDO�670��/RRSEDFN�LV�XVHG�

,Q�WKH�SUHVHQFH�RI������SSP�)UHTXHQF\�RIIVHW��DODUPV�DQG�HUURUV�DUH�FKHFNHG�7KH�UHFHLYHG�
FORFN�RIIVHW�LV�PHDVXUHG�DQG�FRPSDUHG�DJDLQVW�OLPLWV�

6XEWHVW����670���7KUX�0RGH�WHVWV�

7KLV�WHVW�FKHFNV�WKH�XQLW�XQGHU�WHVW�7+58�0RGH�FLUFXLWU\��$�VSHFLDO�IXQFWLRQ�SURYLGHV�
ORRSEDFN�RI�UHFHLYHG�GDWD�LQ�WKH�SUHVHQFH�RI�78���3D\ORDG��D�FKHFN�LV�SHUIRUPHG�RQ�WKH�+��

6XEWHVW�1XPEHU ,PSOLHG�9&�2IIVHW

1RPLQDO PLQ�����SSP� PD[�����SSP�

�� ��������SSP �������SSP ��������SSP

�� ��������SSP ��������SSP �������SSP

3$</2$' 78�
)UHTXHQF\�2IIVHW� 3RLQWHU�PRYHPHQWV�$V�SHU�7DEOH�

6XEWHVW��1XPEHU ,PSOLHG�9&�2IIVHW

1RPLQDO PLQ�����SSP� PD[�����SSP�

�� ��������SSP �������SSP ��������SSP

�� ��������SSP ��������SSP �������SSP

3$</2$' 78��
)UHTXHQF\�2IIVHW� 3RLQWHU�PRYHPHQWV�$V�SHU�7DEOH�
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)UDPLQJ�VWDWXV�RI�WKH�ORRSHG�EDFN�78���GDWD��6XFFHVVIXOO\�ILQGLQJ�+��)UDPLQJ�SDWWHUQ�
LQGLFDWHV�WKDW�WKH�7+58�PRGH�FLUFXLWU\�LV�IXQFWLRQLQJ��L�H���UHFHLYHG�GDWD�LV�FRUUHFWO\�ORRSHG�
EDFN�WR�EH�UHWUDQPLWWHG�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

7;

5;

8VLQJ�6SHFLDO�5HFHLYH�)XQFWLRQ�&KHFN�IRU�+��)UDPH�V\QFKURQL]DWLRQ�IRU�WKH�UHFHLYHG�
VLJQDO�

6XEWHVW����WR����'&&�3RUW�7HVWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�'DWDFRPP�LQWHUIDFH�LV�IXQFWLRQLQJ��$V�ERWK�WKH�'URS�DQG�,QVHUW�
'&&�IXQFWLRQV�UHTXLUH�D�FORFN�IURP�WKH�PRGXOH��DQ�LQWHUQDO�ORRSEDFN�KDV�EHHQ�SURYLGHG�IRU�
VHOIWHVW��7KH�WHVW�XVHV�DQ�H[WHUQDO�'DWDFRPP�/RRSEDFN��$�VSHFLDO�IXQFWLRQ�RQ�WKH�2'/�
SURFHVVRU�LV�LQYRNHG�IRU�WKLV�WHVW�

([WHUQDO�'DWDFRPP�/RRSEDFN�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH��SDQHO�����WKHQ�VHW�XS�DV�IROORZV�

7;

5;

2WKHU

$�VSHFLDO�WHVW�IXQFWLRQ�RQ�WKH�2'/�SURFHVVRU�FKHFN�WKDW�WKH�562+�RU�062+�FDQ�EH�
'URSSHG�DQG�,QVHUWHG��

6XEWHVW�1XPEHU )UHTXHQF\�2IIVHW

1RPLQDO PLQ�����SSP� PD[�����SSP�

�� ��������SSP �������SSP ��������SSP

�� ��������SSP ��������SSP �������SSP

02'( 670�H�7+58
6SHFLDO�)XQFWLRQ�WR�VHOHFW�7(67�0RGH�LQ�©/RRS7KUXª�/&$�

3$</2$' 78��
6SHFLDO�)XQFWLRQ�WR�FKHFN�IRU�+��)UDPLQJ�6WDWXV�

'&&�,16(57 5(*(1�'&&�RU�08/7,�'&&

'&&�'523 5(*(1�'&&�RU�08/7,�'&&

/RRSEDFN��'&&�'DWD� ([WHUQDO
/RRSEDFN��'&&�&/2&.� ,QWHUQDO
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$�5�$GGLWLRQDO�7HVWV��670���

NOTE $OO�WKH�WHVWV�LQ�WKLV�VHFWLRQ��6XEWHVWV����WR������DUH�YDOLG�IRU�ERWK�$�7�DQG�$�5��7KH�
IXQFWLRQDOLW\�WHVWHG�KHUH�ZDV�LQWURGXFHG�ZLWK�$�5�ILUPZDUH��EXW�WKH�IHDWXUHV�DOO�ZRUN�ZLWK�$�7�
KDUGZDUH�DV�ZHOO�

6XEWHVW����WR����670���%XON�)LOOHG�3D\ORDG�3DWWHUQ�6\QF�7HVW

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�V\QF�XS�WR�WKH�XQLW�XQGHU�WHVW�
7UDQVPLWWHU�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

7;

5;

7KH�WHVW�EHJLQV�LQ�D�©ORVV�RI�V\QFª�VWDWH��L�H���GLIIHULQJ�SD\ORDG�PDSSLQJV�RQ�WKH�7UDQVPLWWHU�
DQG�5HFHLYHU���:H�FKHFN�WR�HQVXUH�WKDW�ZH�KDYH�3$77(51�6<1&�/266��

7KH�5;�LV�WKHQ�VZLWFKHG�WR�XVH�WKH�VDPH�SD\ORDG�PDSSLQJ�DV�WKH�7;��7KH�XQLW�XQGHU�WHVW�
VKRXOG�WKHQ�JDLQ�3$77(51�V\QF���

6XEWHVW����WR����670���'6��3D\ORDG�)UDPLQJ�7HVW

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�V\QF�XS�WR�WKH�XQLW�XQGHU�WHVW�
7UDQVPLWWHU�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�63'+�PRGXOH�PXVW�EH�SUHVHQW�IRU�WKLV�WHVW��'6��LV�QRW�DYDLODEOH�LQ�6'+�VWDQG�DORQH�PRGH�

7;

5;

3$</2$' DV�SHU�7DEOH

3$</2$' $8���8QIUDPHG�WR�FKHFN�IRU�36/��WKHQ�VZLWFK�WR�WKH�7;�SD\ORDG�PDSSLQJ�
WR�FKHFN�IRU�JDLQ�RI�V\QF�

/223%$&. 670���([WHUQDO

6XEWHVW�1XPEHU 3D\ORDG

�� $8���%8/.

�� 78���%8/.

�� 78����%8/.

3$</2$' DV�SHU�7DEOH

3$</2$' 78���8QIUDPHG�WR�FKHFN�IRU�36/��WKHQ�VZLWFKHG�WR�WKH�7;�SD\ORDG�
PDSSLQJ�WR�FKHFN�IRU�JDLQ�RI�V\QF�

/223%$&. 670���([WHUQDO
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

7KH�WHVW�EHJLQV�LQ�D�©ORVV�RI�V\QFª�VWDWH��L�H���GLIIHULQJ�SD\ORDG�PDSSLQJV�RQ�WKH�7UDQVPLWWHU�DQG�
5HFHLYHU���:H�FKHFN�WR�HQVXUH�WKDW�ZH�KDYH�3$77(51�6<1&�/266��

7KH�5;�LV�WKHQ�VZLWFKHG�WR�XVH�WKH�VDPH�SD\ORDG�PDSSLQJ�DV�WKH�7;��7KH�XQLW�XQGHU�WHVW�
VKRXOG�WKHQ�JDLQ�3$77(51�V\QF���

6XEWHVW����WR����670���'6��3D\ORDG�)UDPLQJ�7HVW

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�V\QF�XS�WR�WKH�XQLW�XQGHU�WHVW�
7UDQVPLWWHU�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�63'+�PRGXOH�PXVW�EH�SUHVHQW�IRU�WKLV�WHVW��'6��LV�QRW�DYDLODEOH�LQ�6'+�VWDQG�DORQH�PRGH�

7;

5;

7KH�WHVW�EHJLQV�LQ�D�©ORVV�RI�V\QFª�VWDWH��L�H���GLIIHULQJ�SD\ORDG�PDSSLQJV�RQ�WKH�7UDQVPLWWHU�DQG�
5HFHLYHU���:H�FKHFN�WR�HQVXUH�WKDW�ZH�KDYH�3$77(51�6<1&�/266��

7KH�5;�LV�WKHQ�VZLWFKHG�WR�XVH�WKH�VDPH�SD\ORDG�PDSSLQJ�DV�WKH�7;��7KH�XQLW�XQGHU�WHVW�
VKRXOG�WKHQ�JDLQ�3$77(51�V\QF��

6XEWHVW����670���-��0HVVDJH

7KLV�VXEWHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�VHQG�D�PHVVDJH�LQ�WKH�-��E\WHV�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�UHFHLYH�WKDW�PHVVDJH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKH�IROORZLQJ�GHIDXOW�PHVVDJH�LV�VHQW�LQ�
WKH�-��E\WHV�����E\WHV�	���E\WH�&5&��

+(:/(77�3$&.$5'

6XEWHVW�1XPEHU 3D\ORDG

�� '6��8QIUDPHG

�� '6��0��

�� '6��&�%LW

3$</2$' DV�SHU�7DEOH

3$</2$' 78����8QIUDPHG�WR�FKHFN�IRU�36/��WKHQ�VZLWFK�WR�WKH�7;�SD\ORDG�
PDSSLQJ�WR�FKHFN�IRU�JDLQ�RI�V\QF�

/223%$&. 670���([WHUQDO

6XEWHVW�1XPEHU 3D\ORDG

�� '6��8QIUDPHG

�� '6��'�

�� '6��(6)

�� '6��6/&���
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

NOTE 7KH�LQVWUXPHQW�QXPEHU�DQG�VHULDO�QXPEHU�ZLOO�YDU\�EHWZHHQ�LQVWUXPHQWV�

6XE�7HVWV����WR����1HZ�$�5�3D\ORDGV�3DWWHUQ�7HVWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���SD\ORDGV�
FRQWDLQLQJ�WKH�FRUUHFW�WHVW�SDWWHUQV�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�
SDWWHUQV�HUURU�IUHH�

NOTE 7KH�63'+�PRGXOH�PXVW�EH�SUHVHQW�IRU�WHVWV����DQG�����'6��DQG�'6��DUH�QRW�DYDLODEOH�LQ�6'+�
VWDQG�DORQH�PRGH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

7KH�5HFHLYHU�LV�ILUVW�FKHFNHG�WR�KDYH�D�VLJQDO�SUHVHQW��WKHQ�3DWWHUQ�6\QF�LV�FKHFNHG��)RU�HDFK�
RI�WKH�VHWWLQJV�WKH�ELW�HUURU�FRXQW�LV�PHDVXUHG��DQG�FKHFNHG�WR�EH�RQH��

NOTE :25'�B�� �����������������

6XEWHVWV����WR����78���0L[HG�3D\ORDG�7HVWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���78����
%DFNJURXQG�PDSSLQJ�LQ�WKH�VHOHFWHG�78*���ZKLOH�WKH�IRUHJURXQG�LV�D�78���PDSSLQJ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

3$</2$' $V�SHU�7DEOH
3$77(51 $V�SHU�7DEOH�

3$</2$' $V�SHU�7DEOH�
3$77(51 $V�SHU�7DEOH�

6XEWHVW�&RQILJXUDWLRQV

6XEWHVW�1XPEHU 3D\ORDG 3DWWHUQ (UURU�$GG 7HVW�7LPH 1RPLQDO�FRXQW

�� &���%XON 35%6���� 6LQJOH � �

�� &���%XON 35%6��� 6LQJOH � �

�� &����%XON :25'B� 6LQJOH � �

�� '6���8QIUDPHG 35%6���� 6LQJOH � �

�� '6���8QIUDPHG 4566 6LQJOH � �

3$</2$' 78��
0$33,1* ���0E�V
%$&.*5281'�
0$33,1*

78����LQ�78*�����
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

5;

�

&KHFN�78*������LQ�WKH�5;�LV�IUHH�RI�DODUPV�
&KHFN�78*������	����V\QF�XS�WR�D�78���PDSSLQJ

6XEWHVW����WR����78����0L[HG�3D\ORDG�7HVWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���78���
%DFNJURXQG�PDSSLQJ�LQ�WKH�VHOHFWHG�78*���ZKLOH�WKH�IRUHJURXQG�LV�D�78�����PDSSLQJ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

�

&KHFN�78*������LQ�WKH�5;�LV�IUHH�RI�DODUPV�
&KHFN�78*������	����V\QF�XS�WR�D�78����PDSSLQJ�

6XEWHVWV�����WR�����78���%DFNJURXQG�3DWWHUQ�7HVWV��'6��

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���78���'6��
SD\ORDG�ZLWK�WKH�FRUUHFW�EDFNJURXQG�SDWWHUQ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

3$</2$' 78���
0$33,1* $V\QF���0E�V
78*���� $V�SHU�7DEOH
/223%$&. 670���([WHUQDO

6XEWHVW�1XPEHU 5;�78*����XQGHU�WHVW

�� �

�� �

�� �

3$</2$' 78���
0$33,1* $V\QF���0E�V
%$&.*5281'�
0$33,1*

78���LQ�78*�����

3$</2$' 78��
0$33,1* ���0E�V
78*���� $V�SHU�7DEOH
/223%$&. 670���([WHUQDO

6XEWHVW�1XPEHU 5;�78*����XQGHU�WHVW

�� �

�� �

�� �
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

7;

5;

)RU�HDFK�PDSSLQJ�W\SH��
���&KHFN�XQLW�XQGHU�WHVW�5;�IRUHJURXQG�IRU�3DWWHUQ�6\QF�
���&KHFN�XQLW�XQGHU�WHVW�5[�EDFNJURXQG�78*��IRU�3DWWHUQ�6\QF�
���[� �78*����
���\� �78*����
���]� �78*��

6XEWHVW�����WR�����670���6HUYLFH�'LVUXSWLRQ�7HVW

7KLV�VXEWHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�FDQ�PHDVXUH�HUURU�EXUVW�OHQJWKV�LQ�WKH�5;�

NOTE 7KH�63'+�PRGXOH�PXVW�EH�SUHVHQW�IRU�WKLV�WHVW��6HUYLFH�'LVUXSWLRQ�LV�QRW�DYDLODEOH�LQ�6'+�
VWDQG�DORQH�PRGH�QRU�LI�WKH�83'+�PRGXOH�LV�ILWWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;

3$</2$' 78��
0$33,1* $V�SHU�7DEOH
78 78*�>[@

78*�>\@
78>]@
DV�SHU�7DEOH

%$&.*5281'�
3$77(51

$V�SHU�7DEOH

3$</2$' 78��
0$33,1* $V�SHU�7DEOH
78 &KHFN�IRUHJURXQG�

>[�\�]@�DQG�WKHQ�
EDFNJURXQG�>P�Q�S@

/223%$&. 670���([WHUQDO
3$77(51 $V�SHU�7DEOH

6XEWHVW
1XPEHU

7;�
)RUHJURXQG�
0DSSLQJ

5;�7ULE�WR�WHVW�
IRU�)RUHJURXQG�

0DSSLQJ

5;�7ULE�WR�
WHVW�IRU�

%DFNJURXQG�
0DSSLQJ

([SHFWHG�
%DFNJURXQG�
0DSSLQJ

%DFNJURXQG�
3DWWHUQ

��� 8QIUDPHG [ ���\ ���] � P ���Q ���S � '� �A����35%6

��� (6) [ ��\ ��] � P ��Q ��S � '� �A�����35%6

3$</2$' 6'+�$8��
7,0,1* ��6(&21'6
3$77(51 $V�SHU�7DEOH
/223%$&. 670��(;7(51$/
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

5;

7KH�LQVWUXPHQW�LV�JDWHG�DQG�WKHQ�WKH�EXUVW�OHQJWK�LV�UHDG�EDFN��1RWH�WKDW�IRU�7HVW������JDWLQJ�
PXVW�EH�VWDUWHG�EHIRUH�WKH�SDWWHUQ�LV�FKDQJHG��(QVXUH�WKH�SDWWHUQ�FKDQJHV�EHIRUH���JDWLQJ�
VHFRQGV�KDYH�HODSVHG�

$�5�670���7HVWV

NOTE $OO�WKH�WHVWV�LQ�WKLV�VHFWLRQ��6XEWHVWV�����WR������DUH�RQO\�YDOLG�LI�DQ�$�5�PRGXOH�LV�ILWWHG��$Q�
$�7�PRGXOH�FDQQRW�UXQ�WKH�IROORZLQJ�WHVWV�DV�LW�GRHV�QRW�DOORZ�670���HOHFWULFDO�RSHUDWLRQ�

6XEWHVWV�����WR�����670���7;�5;

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���VLJQDO�DQG�WKDW�
WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�UHFHLYH�WKDW�VLJQDO��YLD�WKH�670���GLJLWDO�FLUFXLWV�DQG�WKH�
DQDORJXH�LQSXW�VWDJHV��$Q�H[WHUQDO�670���ORRSEDFN�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

6XEWHVW����

7KH�XQLW�XQGHU�WHVW�5HFHLYHU�LV�FKHFNHG�IRU�QR�/RVV�RI�6LJQDO�

6XEWHVW����

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�WKH�HQG�
RI�WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�FRXQW�VKRXOG�EH�ZLWKLQ�WKH�VSHFLILHG�OLPLWV��

6XEWHVWV�����670���5;�/RVV�RI�6LJQDO�7HVW

7KLV�WHVWV�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�/RVV�2I�6LJQDO��$Q�H[WHUQDO�670�
��ORRSEDFN�LV�XVHG�

3$</2$' 6'+�$8���
7,0,1* ��6(&21'6
3$77(51 $V�SHU�7DEOH
/223%$&. 670���(;7(51$/

6XEWHVW�1XPEHU 7;�3DWWHUQ 5;�3DWWHUQ

��� 35%6�� 35%6��

��� 35%6�� 35%6��

��� 35%6�� 35%6��

5$7( 670���$8��
*$7,1*�7,0( ��6(&21'6
/223%$&. 670���(;7(51$/
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7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

6XEWHVW����

7KH�XQLW�XQGHU�WHVW�5HFHLYHU�LV�FKHFNHG�IRU�QR�/RVV�2I�6LJQDO�

6XEWHVWV�����WR�����670���7;�5;�3XOVH�6KDSH�7HVW

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���VLJQDO�DQG�WKDW�
WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�UHFHLYH�WKDW�VLJQDO��YLD�WKH�670���GLJLWDO�FLUFXLWV�DQG�WKH�
DQDORJXH�LQSXW�VWDJHV��$Q�H[WHUQDO�670���ORRSEDFN�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQG��$W�WKH�HQG�RI�
WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�FRXQW�VKRXOG�EH�ZLWKLQ�WKH�VSHFLILHG�OLPLWV�

6XEWHVW�����)UHTXHQF\�0HDVXUHPHQW

7KLV�WHVW�FKHFNV�WKDW�WKH�IUHTXHQF\�PHDVXUHPHQW�FLUFXLWU\�LV�IXQFWLRQLQJ�FRUUHFWO\��7KLV�WHVW�LV�
127�LQWHQGHG�WR�FKHFN�WUDQVPLW�FORFN�DFFXUDF\�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��DQG�WKHQ�WKH�7UDQVPLWWHU�DQG�5HFHLYHU�DUH�
VHW�WR�670���$8����([WHUQDO�670���/RRSEDFN�LV�XVHG�

7KH�UHFHLYHG�FORFN�UDWH�LV�PHDVXUHG�DQG�FRPSDUHG�DJDLQVW�OLPLWV�

6XEWHVW�����WR�����670���3D\ORDG�)UDPLQJ�7HVW

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�V\QF�XS�WR�WKH�XQLW�XQGHU�WHVW�
7UDQVPLWWHU�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

5$7( 670���$8��
*$7,1*�7,0(� ��6(&21'6
$/$50 /RVV�2I�6LJQDO
/223%$&. 670���(;7(51$/

5$7( 670���$8��
7;�38/6(�6+$3( $V�SHU�7DEOH
5;�38/6(�6+$3( $V�SHU�7DEOH
*$7,1*�7,0(� ��6(&21'
/223%$&. 670���(;7(51$/

6XEWHVW�1XPEHU 7;�3XOVH�6KDSH 5;�3XOVH�6KDSH %LW�(UURU�&RXQW

PLQ PD[

��� +, +, � �

��� /2 /2 � �

��� ;�&211(&7 +, � �
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

 • 7;
3$</2$'���DV�SHU�7DEOH

 • 5;
3$</2$'���$8���8QIUDPHG�WR�FKHFN�IRU�36/��WKHQ�VZLWFK�WR�WKH�7;�SD\ORDG�PDSSLQJ�WR�
FKHFN�IRU�JDLQ�RI�V\QF�
/223%$&.���670���([WHUQDO

7KH�WHVW�EHJLQV�LQ�D�©ORVV�RI�V\QFª�VWDWH��L�H���GLIIHULQJ�SD\ORDG�PDSSLQJV�RQ�WKH�7UDQVPLWWHU�DQG�
5HFHLYHU���:H�FKHFN�WR�HQVXUH�WKDW�ZH�KDYH�3$77(51�6<1&�/266��

7KH�5;�LV�WKHQ�VZLWFKHG�WR�XVH�WKH�VDPH�SD\ORDG�PDSSLQJ�DV�WKH�7;��7KH�XQLW�XQGHU�WHVW�
VKRXOG�WKHQ�JDLQ�3$77(51�V\QF��

6XEWHVWV�����WR�����670���%���%���%���06�)(%(��$8���,(&�(UURU�'HWHFWLRQ

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�JHQHUDWH�DQG�GHWHFW�HUURUV�LQ�WKH�
VSHFLILHG�RYHUKHDG�E\WHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;
5$7(��670���$8��
(5525�$''��$V�SHU�7DEOH��

5;
5$7(��670���$8��
7(67�7,0,1*����6(&21'6
/223%$&.��670���(;7(51$O

6XEWHVW�1XPEHU 3D\ORDG

��� &��%8/.

��� 78���%8/.

��� '6��8QIUDPHG
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)RU�HDFK�VXEWHVW��WKH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�DQG�32,17(5�V\QF�DQG�LV�WKHQ�
JDWHG�IRU���VHFRQGV��7KH�UHVXOWV�DUH�FKHFNHG�DJDLQVW�WKH�OLPLWV���

6XEWHVW�����WR�����670���9&���3D\ORDG�9&�2IIVHW�7HVW

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�IUHTXHQF\�RIIVHW�WKH�$8���SD\ORDG�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�LQ�WKH�SUHVHQFH�RI�SD\ORDG�
IUHTXHQF\�RIIVHW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�WKH�63'+�PRGXOH�LI�LW�LV�SUHVHQW��RWKHUZLVH�WKH�
SD\ORDG�LV�VRXUFHG�E\�WKH�XQLW�XQGHU�WHVW�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��7KH�
UHFHLYHG�%LW�(UURU�&RXQW�LV�FKHFNHG��

6XEWHVW�1XPEHU (UURU (UURU�$GG 5HVXOW

PLQ PD[

��� %� 6LQJOH � �

��� %� 6LQJOH � �

��� %� 6LQJOH � �

��� �0���06�)(%( 6LQJOH � �

��� �=��$8���,(& 6LQJOH � �

5$7( 670��
3$</2$'�
(5525�$''

�(��

02'( 81)5$0('
��0�2))6(7 $V�VSHFLILHG�LQ�7DEOH

5$7( 670���$8��
7(67�7,0,1* ��6(&21'6
/223%$&. 670���(;7(51$/

6XEWHVW�1XPEHU� 0DSSLQJ 9&�2IIVHW %LW�(UURU�&RXQW

PLQ PD[

��� ���0E�V �����SSP ������ ������

��� ���0E�V �����SSP ������ ������

��� '6�� �����SSP ������ ������

��� '6�� �����SSP ������ ������



�����

6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

6XEWHVW�����670���7KUX�0RGH�WHVWV�

NOTE 7KLV�WHVW�LV�QRW�LPSOHPHQWHG�

7KLV�WHVW�FKHFNV�WKH�XQLW�XQGHU�WHVW�7+58�0RGH�FLUFXLWU\��$�VSHFLDO�IXQFWLRQ�SURYLGHV�
ORRSEDFN�RI�UHFHLYHG�GDWD�LQ�WKH�SUHVHQFH�RI�78���3D\ORDG��D�FKHFN�LV�SHUIRUPHG�RQ�WKH�+��
)UDPLQJ�VWDWXV�RI�WKH�ORRSHG�EDFN�78���GDWD��6XFFHVVIXOO\�ILQGLQJ�+��)UDPLQJ�SDWWHUQ�
LQGLFDWHV�WKDW�WKH�7+58�PRGH�FLUFXLWU\�LV�IXQFWLRQLQJ��L�H���UHFHLYHG�GDWD�LV�FRUUHFWO\�ORRSHG�
EDFN�WR�EH�UHWUDQPLWWHG��

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

7;

6SHFLDO�)XQFWLRQ�WR�VHOHFW�7(67�0RGH�LQ�©/RRS7KUXª�/&$

5;

6SHFLDO�)XQFWLRQ�WR�FKHFN�IRU�+��)UDPLQJ�6WDWXV�

8VLQJ�6SHFLDO�5HFHLYH�)XQFWLRQ�&KHFN�IRU�+��)UDPH�V\QFKURQLVDWLRQ�IRU�WKH�UHFHLYHG�VLJQDO�

*�����$GGLWLRQDO�7HVWV��78����DQG�$8���

$OO�2SWLRQ�����IHDWXUHV�DUH�VWDQGDUG�IRU�$�5���H[FOXGLQJ�621(7�ZKLFK�LV�WKH�RQO\�IHDWXUH�RI�
2SWLRQ�������7KHUHIRUH��WKH�78����DQG�$8���WHVWV�GR�QRW�UHTXLUH�2SWLRQ�����WR�EH�ILWWHG��$OO�
78����WHVWV�UHTXLUH�RSWLRQ�����

6XEWHVWV�����WR�����670��ZLWK�78���3D\ORDG��$V\QF�

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�WKH�FRUUHFW�YDOXHV�IRU�WKH�
VSHFLILHG�RYHUKHDG�E\WHV�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�YDOXHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�DQ�63'+�PRGXOH�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�DQG�32,17(5�V\QF�DQG�LV�WKHQ�JDWHG�IRU���
VHFRQGV��7KH�5HFHLYHG�RYHUKHDG�E\WHV�DUH�FKHFNHG�IRU�QR�HUURUV�

02'( 670��H�7+58

3$</2$' 78��

3$</2$' 78���
02'(� $V\QF

3$</2$' 78��
7(67��7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/



�����

6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

6XEWHVWV�����WR�����670��78���9��%,3����9��)(%(�(UURU�'HWHFWLRQ�

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�FDQ�JHQHUDWH�DQG�GHWHFW�HUURUV�LQ�WKH�VSHFLILHG�
RYHUKHDG�E\WHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV��

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�)5$0(�DQG�32,17(5�V\QF�DQG�LV�WKHQ�JDWHG�IRU���
VHFRQGV��7KH�UHVXOWV�DUH�FKHFNHG�DJDLQVW�WKH�OLPLWV��

6XEWHVW�����670��78���3D\ORDG�%LW�(UURU�$GG�	�'HWHFW��$V\QF�

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�LQVHUW�ELW�HUURUV�LQWR�WKH�78���
SD\ORDG�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

NOTE 7KH�XQLW�XQGHU�WHVW�ZLOO�VRXUFH�SD\ORDG�IURP�DQ�VSGK�PRGXOH�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��7KH�
UHFHLYHG�%LW�(UURU�5DWH�LV�FKHFNHG�DJDLQVW�WKH�UHVXOW�

(5525�$GG $V�SHU�7DEOH���
3D\ORDG 78��
0RGH $V\QF

3D\ORDG 78��
0RGH $V\QF
7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 670���([WHUQDO

6XEWHVW�1XPEHU (UURUV�$GGHG (UURU�$GG (UURU�5DWH

PLQ PD[

��� 9��%,3�� �(�� �����(�� �����(��

��� 9��/3�5(, �(�� �����(�� �����(��

3$</2$' 78��
02'( $V\QF
(5525�$'' 6,1*/(��3$</2$'�

3$</2$' 78��
02'( $V\QF
7(67�7,0,1* ��6(&21'6
/223%$&. 670��(;7(51$/



�����

6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

6XEWHVWV�����WR�����78���%DFNJURXQG�3DWWHUQ�7HVWV��$V\QF��

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���78���SD\ORDG�
ZLWK�WKH�FRUUHFW�EDFNJURXQG�SDWWHUQ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

6XEWHVW����

&KHFN�XQLW�XQGHU�WHVW�5[�78*>�@�IRU�3DWWHUQ�/RVV�

6XEWHVW����

&KHFN�XQLW�XQGHU�WHVW�5[�78*>�@�IRU�3DWWHUQ�/RVV�

6XEWHVWV�����WR�����78���)UHTXHQF\�2IIVHW�3RLQWHU�0RYHPHQWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�FDQ�JHQHUDWH�DQG�GHWHFW�IUHTXHQF\�RIIVHW�SRLQWHU�
PRYHPHQWV�DQG�WKDW�QR�HUURUV�RU�PDMRU�DODUPV�DUH�JHQHUDWHG�

7KLV�WHVW�LV�127�LQWHQGHG�WR�FKHFN�WKH�DFFXUDF\�RI�IUHTXHQF\�RIIVHW�SRLQWHU�PRYHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

 • 7;
3$</2$'���78��
)UHTXHQF\�2IIVHW��3RLQWHU�PRYHPHQWV�DV�SHU�7DEOH�

 • 5;
([WHUQDO�670��/RRSEDFN�LV�XVHG�

,Q�WKH�SUHVHQFH�RI������SSP�)UHTXHQF\�RIIVHW��DODUPV�DQG�HUURUV�DUH�FKHFNHG�

3$</2$' 78����$V\QF�
)25(*5281'�
3$77(51

�A���35%6

78 78*�>�@
78*�>�@
78>�@

%$&.*5281'�
3$77(51

�A����35%6

3$</2$' 78����$V\QF�
78 78*�>�@

78*�>�@
78>�@

/223%$&. 670���([WHUQDO
3$77(51 �A����35%6
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

7KH�UHFHLYHG�FORFN�RIIVHW�LV�PHDVXUHG�DQG�FRPSDUHG�DJDLQVW�OLPLWV��

6XEWHVWV�����WR�����78���0L[HG�3D\ORDG�7HVWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���78����
%DFNJURXQG�PDSSLQJ�LQ�WKH�VHOHFWHG�78*���ZKLOH�WKH�IRUHJURXQG�LV�D�78����PDSSLQJ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

&KHFN�78*������LQ�WKH�5;�LV�IUHH�RI�DQ\�RI�WKH�DODUPV���
&KHFN�78*������	����V\QF�XS�WR�D�78���PDSSLQJ�

6XEWHVW�����WR�����78����0L[HG�3D\ORDG�7HVWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���78���
%DFNJURXQG�PDSSLQJ�LQ�WKH�VHOHFWHG�78*���ZKLOH�WKH�IRUHJURXQG�LV�D�78�����PDSSLQJ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

6XEWHVW�1XPEHU )UHTXHQF\�2IIVHW

1RPLQDO PLQ�����SSP� PD[�����SSP�

��� ��������SSP �������SSP ��������SSP

��� ��������SSP ��������SSP �������SSP

3$</2$' 78��
)25(*5281'�
78*�����

78������0E�V

�78*���� 78����0$3
�78*���� 78���:25'

3$</2$' $V�SHU�7DEOH
0$33,1* $V�SHU�7DEOH
78*���� $V�SHU�7DEOH
/223%$&. 670���([WHUQDO

6XEWHVW�1XPEHU 5;�78*����XQGHU�WHVW 5;�0DSSLQJ

��� � 78����'6�

��� � 78������0E�V

��� � 78���:RUG

3$</2$' 78���
78*���� 78���:RUG
)25(*5281'�
78*����

78����$V\QF�'6�

78*���� 78����:RUG�����



�����

6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

5;

&KHFN�78*������LQ�WKH�5;�LV�IUHH�RI�DQ\�RI�WKH�DODUPV��
&KHFN�78*������	����V\QF�XS�WR�D�78����PDSSLQJ�

6XEWHVWV�����WR�������78���%DFNJURXQG�3DWWHUQ�7HVWV��'6��

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���78���'6��$V\QF�
SD\ORDG�ZLWK�WKH�FRUUHFW�EDFNJURXQG�SDWWHUQ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

)RU�HDFK�PDSSLQJ�W\SH��
���&KHFN�XQLW�XQGHU�WHVW�5;�IRUHJURXQG�IRU�3DWWHUQ�6\QF�
���&KHFN�XQLW�XQGHU�WHVW�5;�EDFNJURXQG�78*��IRU�3DWWHUQ�6\QF�

3$</2$' $V�SHU�7DEOH
0$33,1* $V�SHU�7DEOH
78*���� $V�SHU�7DEOH
/223%$&. 670���([WHUQDO

6XEWHVW�
1XPEHU

5;�78*����
XQGHU�WHVW

5;�0DSSLQJ

��� � 78������0E�V

��� � 78����'6�

��� � 78����:RUG

3$</2$' 78��
0$33,1* $V�SHU�7DEOH
78 78*�>[@

78*�>\@
78>]@
$V�SHU�7DEOH

%$&.*5281'�
3$77(51

$V�SHU�7DEOH

3$</2$' 78��
0$33,1* $V�SHU�7DEOH
78 &KHFN�IRUHJURXQG�>[�\�]@�DQG�WKHQ�EDFNJURXQG�

>P�Q�S@
/223%$&. 670���([WHUQDO
3$77(51 $V�SHU�7DEOH

6XEWHVW
1XPEHU

7;�
)RUHJURXQG�
0DSSLQJ

5;�7ULE�WR�
WHVW�IRU�

)RUHJURXQG�
0DSSLQJ

5;�7ULE�WR�
WHVW�IRU�

%DFNJURXQG�
0DSSLQJ

(;3(&7('�
%DFNJURXQG�
0DSSLQJ

%DFNJURXQG�
3DWWHUQ

��� 8QIUDPHG [ ���\ ���] � P ���Q ���S � '� �A����35%6

��� (6) [ ��\ ��] � P ��Q ��S � '� �A�����35%6
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

6XEWHVW�����$8��32+

7KLV�VXEWHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�VHQG�D�PHVVDJH�LQ�WKH�-��E\WHV�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�UHFHLYH�WKDW�PHVVDJH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

7KH�IROORZLQJ�GHIDXOW�PHVVDJH�LV�VHQW�LQ�WKH�-��E\WHV�DQG�FKHFNHG�LQ�WKH�5HFHLYHU�

§+(:/(77�3$&.$5'��+3�����$�3'+�6'+

�),(/'�7(67�6(7������8������&5���/)�¨�

NOTE 7KH�LQVWUXPHQW�	�VHULDO�QXPEHU�ZLOO�YDU\�EHWZHHQ�LQVWUXPHQWV�

6XEWHVW�����$8���78���3D\ORDG�%LW�(UURU�$GG�	�'HWHFW

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�LQVHUW�ELW�HUURUV�LQWR�WKH�78��SD\ORDG�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��7KH�
UHFHLYHG�%LW�(UURU�5DWH�LV�FKHFNHG��

3$</2$' 9&��
0$33,1* $8��
$8 $8�>�@

3$</2$' 9&��
0$33,1* $8��
$8 $8�>�@
/223%$&. 670���(;7(51$/

3$</2$' 78��
0$33,1* $8��
(5525�$'' 6,1*/(��3$</2$'�
$8 $8�>�@
78*� 78*�>�@

3$</2$' 78��
0$33,1* $8��
$8 $8�>�@
78*� 78*�>�@
/223%$&. 670���(;7(51$/
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

6XEWHVW�����$8���ZLWK�78����3D\ORDG��)ORDWLQJ�%\WH�6\QF�

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�LQVHUW�ELW�HUURUV�LQWR�WKH�78���
SD\ORDG�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��7KH�
UHFHLYHG�%LW�(UURU�5DWH�LV�FKHFNHG�

6XEWHVW�����$8���ZLWK�78����3D\ORDG��$V\QF�

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�LQVHUW�ELW�HUURUV�LQWR�WKH�78���
SD\ORDG�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

3$</2$' 78���
0$33,1* $8��
02'( )/2$7,1*�%<7(��0
(5525�$''� 6,1*/(��3$</2$'�
$8 $8�>�@
78*� 78*�>�@
78 78>�@

3$</2$' 78���
0$33,1* $8��
02'( )/2$7,1*�%<7(��0
$8 $8�>�@
78*� 78*�>�@
78 78>�@
*$7,1*�7,0( ��6(&6
/223%$&. 670���(;7(51$/

3$</2$' 78���
0$33,1* $8��
02'( $6<1&�'6�
(5525�$'' 6,1*/(��3$</2$'�
$8 $8�>�@
78*� 78*�>�@
78 78>�@

3$</2$' 78���
0$33,1* $8��
02'( $6<1&�'6�
$8 $8�>�@
78*� 78*�>�@
78 78>�@
*$7,1*�7,0( ��6(&6
/223%$&. 670���(;7(51$/
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6HUYLFH 6HUYLFH�6KHHW�*�����6'+�0RGXOH

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��7KH�
UHFHLYHG�%LW�(UURU�5DWH�LV�FKHFNHG�

6XEWHVW�����WR�����$8���3DWWHUQ�7HVWV

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���SD\ORDG�
FRQWDLQLQJ�WKH�FRUUHFW�WHVW�SDWWHUQV�DQG�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�SDWWHUQV�
HUURU�IUHH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHWXS�DV�IROORZV�

7;

5;

7KH�5HFHLYHU�LV�ILUVW�FKHFNHG�WR�KDYH�D�VLJQDO�SUHVHQW��WKHQ�3DWWHUQ�6\QF�LV�FKHFNHG��:LWK�
6LQJOH�(UURU�$GG��WKH�ELW�HUURU�FRXQW�LV�PHDVXUHG�DQG�FKHFNHG�WR�EH����

NOTE :25'B�� ������������������

NOTE (QWU\�LQ�LWDOLFV�DUH�GHIDXOW�IL[HG�SD\ORDG�W\SHV�

3$</2$' $V�3HU�7DEOH
0$33,1* $8��
3$77(51 $V�3HU�7DEOH
$8� $8�>[@
78*� 78*�>\@
78 78>]@

3$</2$' $V�3HU�7DEOH�
0$33,1* $8��
3$77(51 $V�3HU�7DEOH�
$8� $8�>[@
78*� 78*�>\@
78 78>]@
/223%$&. 670���(;7(51$/

6XEWHVW
1XPEHU 3D\ORDG 3DWWHUQ

(UURU
$GG

7HVW
7LPH

1RPLQDO
&RXQW [ \ ]

��� 9&�� ��0 35%6�� 6LQJOH � � � 1�$ 1�$

��� 78�� %XON�)OG 35%6�� 6LQJOH � � � � 1�$

��� 78��� )O��%\WH��0 :25'B� 6LQJOH � � � � �

��� 78��� $V\QF�'6� 35%6� 6LQJOH � � � � �
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6HUYLFH 6HUYLFH�6KHHW�*�����2SWLFDO�,QWHUIDFH�0RGXOH��2SWLRQV�8+�������DQG�����

6HUYLFH�6KHHW�*�����2SWLFDO�,QWHUIDFH�0RGXOH��2SWLRQV�8+�������DQG�����

,QWURGXFWLRQ�

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�DVVRFLDWHG�ZLWK�WKH�LQVWUXPHQW�
237,&$/�,17(5)$&(�0RGXOH�DIWHU�SHUIRUPLQJ�WKH�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�*HQHUDO�
6HUYLFH�6KHHW�*����$�IDXOW\�237,&$/�,17(5)$&(�0RGXOH�ZLOO�QRUPDOO\�EH�LQGLFDWHG�DV�DQ�
237,&$/�,17(5)$&(�6HOIWHVW�IDLOXUH�ZKHQ�UXQQLQJ�WKH�LQVWUXPHQW�VHOIWHVW��

NOTE ,I�WKH�2SWLFV�RSWLRQ�ILWWHG�WR�\RXU�LQVWUXPHQW�LV�2SWLRQ�8+�������RU������XVH�6HUYLFH�6KHHW�*����
,I�WKH�2SWLFV�RSWLRQ�LV�2SWLRQ�861�RU�8.7��XVH��6HUYLFH�6KHHW�*���

NOTE 7KH�2SWLFDO�,QWHUIDFH�6HOIWHVW�UHTXLUHV�D�IXOO\�RSHUDWLRQDO�6'+�0RGXOH��(QVXUH�WKDW�WKH�
LQVWUXPHQW�SDVVHV�WKH�6'+�6HOIWHVW�EHIRUH�WURXEOHVKRRWLQJ�2SWLFV�IDLOXUH��

WARNING 7KH�IROORZLQJ�VDIHW\�SUHFDXWLRQV�PXVW�EH�REVHUYHG�ZKHQ�VHUYLFLQJ�WKH�RSWLFDO�
PRGXOH��7KH�RSWLFDO�PRGXOHV�JHQHUDWH�ODVHU�VLJQDOV�ZKLFK�FDQ�FDXVH�VHULRXV�LQMXU\��
7KH�IROORZLQJ�LQVWUXFWLRQV�PXVW�EH�IROORZHG��

&KHFN�WKH�FRQQHFWRU�FRQILJXUDWLRQ�RI�WKH�)LEUH�2SWLF�,QWHUIDFHV��,I�WKHVH�DUH�ILWWHG�
ZLWK�D�FRQQHFWRU�LQWHUIDFH�RWKHU�WKDQ�)&�3&�HQVXUH�\RX�KDYH�WKH�FRUUHFW�W\SH�RI�
FRQQHFWRU�FDEOH��

&KHFN�IRU�DQ\�GDPDJH�WR�WKH�+3������&�)LEUH�2SWLF�,QWHUIDFH�VSULQJ�ORDGHG�DSHUWXUH�
FRYHUV�DQG�FRQQHFWRUV��'R�QRW�SRZHU�XS�WKH�LQVWUXPHQW�LI�LQ�DQ\�GRXEW�DERXW�WKH�
LQWHJULW\�RI�WKHVH�FRQQHFWRUV��

0DNH�DOO�FRQQHFWLRQV�WR�WKH�+3������&�)LEUH�2SWLF�,QWHUIDFHV�EHIRUH�SRZHULQJ�XS�WKH�
LQVWUXPHQW��

CAUTION 0DQ\�RSWLFDO�,QWHUIDFH�SUREOHPV�DUH�FDXVHG�E\�FRQWDPLQDWLRQ�RQ�WKH�2SWLFDO�,QWHUIDFH�
FRQQHFWRUV�RU�DQG�FRXSOLQJV��$OZD\V�FRYHU�WKH�HQGV�RI�RSWLFDO�FDEOHV�DQG�FRQQHFWRUV�ZLWK�
SURWHFWLYH�FDSV�ZKHQ�QRW�LQ�XVH��
([DPLQH�WKH�HQGV�RI�2SWLFDO�&DEOHV�EHIRUH�XVH��,I�YLVLEOH�FRQWDPLQDWLRQ�LV�SUHVHQW�'2�127�
86(���GLUW�LV�HDVLO\�WUDQVIHUUHG�WR�WKH�2SWLFDO�0RGXOH�FRQQHFWRU�ZKLFK�PD\�UHVXOW�LQ�SHUPDQHQW�
GDPDJH��,I�LQ�GRXEW��WKH�FDEOH�VKRXOG�EH�UHSODFHG�RU�FOHDQHG��,I�WKH�2SWLFDO�,QWHUIDFH�6HOIWHVWV�
VWLOO�IDLO��WKH�RSWLFDO�LQWHUIDFHV�RQ�WKH�0RGXOH�VKRXOG�EH�FOHDQHG��
:KHQ�FOHDQLQJ��UHIHU�WR�+HZOHWW�3DFNDUG�ERRNOHW�/LJKWZDYH�&RQQHFWLRQ�7HFKQLTXHV�IRU�EHWWHU�
0HDVXUHPHQWV�+3�3DUW�1XPEHU��������������

7URXEOHVKRRWLQJ�

7KH�IROORZLQJ�7URXEOHVKRRWLQJ�DLP�WR�LVRODWH�WKH�IDXOW�WR�WKH�2SWLFDO�7UDQVPLWWHU�RU�5HFHLYHU��
2QFH�WKLV�KDV�EHHQ�DFKLHYHG��WKH�DSSURSULDWH�2SWLFDO�FRXSOHU�FDQ�EH�UHSODFHG��VHH��6HUYLFH�
6KHHW�*�����,I�WKLV�IDLOV�WR�IL[�WKH�IDXOW��WKH�FRPSOHWH�2SWLFDO�0RGXOH�PXVW�EH�UHSODFHG��RU�
H[FKDQJHG��
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7URXEOHVKRRWLQJ�3URFHGXUH�

,I�WKH�237,&$/�,17(5)$&(�6HOIWHVW�IDLOV��XVH�WKH�IROORZLQJ�SURFHGXUH�DQG�
DFFRPSDQ\LQJ�VHOIWHVW�LQIRUPDWLRQ�WR�WURXEOHVKRRW�WKH�IDLO�FRGH��

1 &KHFN�WKDW�WKH�237,&$/�,17(5)$&(�7[�DQG�5[�SRUWV�DUH�ORRSHG�XVLQJ�D�VXL7DEOH�2SWLFDO�
FDEOH��

2 ,I�WKH�)DLOFRGH�LQGLFDWHV�/RVV�RI�6LJQDO�WKHQ�FKHFN�WKH�237,&$/�7UDQVPLWWHU�RXWSXW�RQ�D�
3RZHU�0HWHU��D�SURFHGXUH�LV�JLYHQ�LQ�WKH�3HUIRUPDQFH�7HVWV�VHFWLRQ�RI�WKH�&DOLEUDWLRQ�
0DQXDO���
,I�WKH�237,&$/�7UDQVPLWWHU�RXWSXW�VLJQDO�LV�2.��WKHQ�VXVSHFW�WKH�237,&$/�5HFHLYHU�
$VVHPEO\��
,I�WKH�237,&$/�7UDQVPLWWHU�RXWSXW�VLJQDO�LV�127�2.��WKHQ�VXVSHFW�WKH�237,&$/�
7UDQVPLWWHU�$VVHPEO\��

3 ,I�WKH�IDLOFRGH�LQGLFDWHV�1R�3DWWHUQ�6\QF��VHWXS�DQRWKHU�+3������&�RU�HTXLYDOHQW�670�
237,&$/�7UDQVPLWWHU�WR�WKH�VDPH�7UDQVPLW�3DUDPHWHUV�DV�ZHUH�IUR]HQ�DW�VHOIWHVW�IDLOXUH�
�VHH�6HUYLFH�6KHHW�*���DQG�FRQQHFW�WKH�237,&$/�RXWSXW�RI�WKLV�LQVWUXPHQW�WR�WKH�237,&$/�
5HFHLYHU�RI�WKH�IDXOW\�XQLW��
6HWXS�WKH�5HFHLYHU�SDUDPHWHUV�RI�WKH�IDXOW\�XQLW�WR�EH�WKH�VDPH�DV�WKRVH�LQ�WKH�VXEWHVW�
ZKLFK�IDLOV��VHH�WKH�GHVFULSWLRQV�ZKLFK�IROORZ���
&KHFN�WR�VHH�LI�WKH�1R�3DWWHUQ�6\QF�LQGLFDWLRQ�LV�VWLOO�SUHVHQW��
,I�1R�3DWWHUQ�6\QF�LQGLFDWLRQ�LV�VWLOO�SUHVHQW��VXVSHFW�WKH�237,&$/�5HFHLYHU�$VVHPEO\��
,I�1R�3DWWHUQ�6\QF�LQGLFDWLRQ�LV�QR�ORQJHU�SUHVHQW��VXVSHFW�WKH�237,&$/�7UDQVPLWWHU�
$VVHPEO\��

4 ,I�WKH�IDLOFRGH�LQGLFDWHV�,QFRUUHFW�(UURUV�&RXQWHG��VHWXS�DQRWKHU�+3������&��RU�
HTXLYDOHQW�237,&$/�7UDQVPLWWHU�WR�WKH�VDPH�7UDQVPLW�3DUDPHWHUV�DV�ZHUH�IUR]HQ�DW�
VHOIWHVW�IDLOXUH��VHH�6HUYLFH�6KHHW�*���DQG�FRQQHFW�WKH�237,&$/�WUDQVPLWWHU�RXWSXW�RI�WKLV�
LQVWUXPHQW�WR�WKH�237,&$/�5HFHLYHU�RI�WKH�IDXOW\�XQLW��
6HWXS�WKH�5HFHLYHU�SDUDPHWHUV�RI�WKH�IDXOW\�XQLW�WR�EH�WKH�VDPH�DV�WKRVH�LQ�WKH�VXEWHVW�
ZKLFK�IDLOV��VHH�WKH�GHVFULSWLRQV�ZKLFK�IROORZ���
6WDUW�DQG�UXQ�DQ�HUURU�PHDVXUHPHQW�IRU�WKH�UHTXLUHG�WLPH��
&KHFN�WKH�(UURU�&RXQW�RQ�WKH�+3������&�5HVXOWV�SDJH�ZKHQ�WKH�PHDVXUHPHQW�HQGV��
,I�WKH�(UURU�5HVXOW�LV�KLJK�RU�ORZ��VXVSHFW�WKH�237,&$/�5HFHLYHU�$VVHPEO\��
,I�WKH�(UURU�5HVXOW�LV�QRZ�2.��VXVSHFW�WKH�237,&$/�7UDQVPLWWHU�$VVHPEO\�

7HVW�����2SWLFDO�,QWHUIDFH�7HVWV

6XEWHVWV���WKURXJK���DUH�DSSOLFDEOH�IRU�WKH�670���PRGXOH��WHVWV����WKURXJK����DUH�DSSOLFDEOH�
IRU�WKH�670���670���PRGXOH��

6XEWHVWV���WR���670���2SWLFDO��(UURU�$GG�DQG�'HWHFW

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���2SWLFDO�
VLJQDO�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�UHFHLYH�WKDW�VLJQDO�

7KLV�WHVW�GHSHQGV�RQ�DQ�([WHUQDO�ORRSEDFN�DQG�WKHUHIRUH�WHVWV�WKH�2SWLFDO�RXWSXW�DQG�LQSXW�
FLUFXLWU\�RQ�WKH�2SWLFDO�,QWHUIDFH�0RGXOH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

75$160,7 670��2SWLFDO
6,*1$/
3$77(51 �A�����35%6
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5;

6XEWHVW��

&KHFN�XQLW�XQGHU�WHVW�5;�IRU�QR�/RVV�RI�6LJQDO�

6XEWHVW��

&KHFN�WKH�6'+�UHJLVWHU�IRU�D�UHVXOW�RI����

6XEWHVW��

&KHFN�XQLW�XQGHU�WHVW�5;�LV�DOORZHG�WR�JDLQ�3$77(51�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�
WKH�HQG�RI�WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�FRXQW�VKRXOG�EH�]HUR�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�7;�KDV��(���HUURU�DGG�HQDEOHG�

7KH�XQLW�XQGHU�WHVW�5;�LV�DJDLQ�DOORZHG�WR�JDLQ�3$77(51�6\QF�DQG�LV�JDWHG�IRU���VHFRQGV��$W�
WKH�HQG�RI�WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�UDWH�VKRXOG�EH�ZLWKLQ�WKH�VSHFLILHG�OLPLWV�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�LV�VZLWFKHG�RII��&KHFN�5;�IRU�/RVV�RI�6LJQDO�

6XEWHVWV�������670���2SWLFDO�3D\ORDG�(UURU�$GG�DQG�'HWHFW

NOTE 6XE�WHVWV����WR����DUH�21/<�H[HFXWHG�LI�DQ�670���670���RSWLFDO�PRGXOH�LV�ILWWHG�LQ�WKH�XQLW�
XQGHU�WHVW�

7KHVH�VXE�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW��WUDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���2SWLFDO�
VLJQDO�DQG�WKH�XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�UHFHLYH�WKDW�VLJQDO�

7KH�WHVW�UHTXLUHV�DQ�H[WHUQDO�ORRSEDFN�DQG�WKHUHIRUH�WHVWV�WKH�RXWSXW�DQG�LQSXW�FLUFXLWU\�

6HW�XS

$V�SHU�6'+�GHIDXOW�VHWWLQJV�H[FHSW�

7;

5;

5(&(,9( 670��2SWLFDO
6,*1$/
3$77(51 �A�����35%6
7(67 ��6(&21'6
7,0,1*
/223%$&. 670���237,&$/

,17(5)$&( 670���2SWLFDO
3$77(51 �A����35%6

,17(5)$&( 670��2SWLFDO
3$77(51 �A�����35%6
7(67 ��VHFRQGV
7,0,1*
/223%$&. 670���2SWLFDO
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6XEWHVW���

7KH�5[�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�WKH�HQG�RI�WKH�JDWLQJ�
SHULRG��WKH�ELW�HUURU�FRXQW�VKRXOG�EH�]HUR�

6XEWHVW���

7KH�2SWLFDO�7UDQVPLWWHU�KDV��(���HUURU�DGG�HQDEOHG�

7KH�5;�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�JDWHG�IRU���VHFRQGV�DQG�FKHFNHG�DJDLQVW�WHVW�OLPLWV�RI����������
0,1� ����(����0$;�����(��

7KH�2SWLFDO�7UDQVPLWWHU�LV�VZLWFKHG�RII�IRU�VXEWHVW����

6XEWHVW����WR����670���2SWLFDO�$���$���%���%��'HIDXOWV

7KHVH�VXE�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�WUDQVPLWV�WKH�FRUUHFW�YDOXHV�IRU�WKH�
VSHFLILHG�RYHUKHDG�E\WHV�DQG�WKH�XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�GHWHFW�WKHVH�YDOXHV�

7KHVH�WHVWV�DUH�WDNHQ�IURP�+3�������&$5(�6HOI�7HVW�(56��7HVW����6XEWHVW�������

6HW�XS

$V�SHU�GHIDXOW�VHWWLQJV�H[FHSW�

7;

5;

7KH�XQLW�XQGHU�WHVW�LV�JDWHG�IRU���VHFRQGV��$W�WKH�HQG�RI�WKH�JDWLQJ�WLPH�WKH�UHFHLYHG�RYHUKHDG�
E\WHV�DUH�FKHFNHG�IRU�QR�HUURUV�

6XEWHVWV����WR������670���5[�3DWWHUQ�/RVV�'HWHFW

NOTE 6XEWHVWV����WR����DUH�SHUIRUPHG�RQO\�LI�RSWLRQ�86��LV�ILWWHG�

7KHVH�WHVWV�FKHFN�WKDW�ZKHQ�D�SDUWLFXODU�670���LV�WUDQVPLWWHG�LW�LV�QRW�GHWHFWHG�ZKHQ�D�
GLIIHUHQW�670���LV�VHOHFWHG�RQ�WKH�UHFHLYHU�

6HW�8S

6XEWHVW���

6HW�WKH�7[�670���1XPEHU�WR���DQG�FKHFN�WKH�5HFHLYHU�GHWHFWV�3DWWHUQ�/RVV�ZKHQ�WKH�5[�670�
��1XPEHU�LV�VHW�WR������RU���

6XEWHVW���

6HW�WKH�7[�670���1XPEHU�WR���DQG�FKHFN�WKH�5HFHLYHU�GHWHFWV�3DWWHUQ�/RVV�ZKHQ�WKH�5[�670�
��1XPEHU�LV�VHW�WR������RU���

,17(5)$&( 670���2SWLFDO

,17(5)$&( 670���2SWLFDO
7(67 ��VHFRQGV
7,0,1*
/223%$&. ([WHUQDO

/223%$&. �237,&$/
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6XEWHVW���

6HWV�WKH�7[�670���1XPEHU�WR���DQG�FKHFNV�WKH�5HFHLYHU�GHWHFWV�3DWWHUQ�/RVV�ZKHQ�WKH�5[�
670���1XPEHU�LV�VHW�WR������RU���

6XEWHVW���

6HWV�WKH�7[�670���1XPEHU�WR���DQG�FKHFNV�WKH�5HFHLYHU�GHWHFWV�3DWWHUQ�/RVV�ZKHQ�WKH�5[�
670���1XPEHU�LV�VHW�WR������RU���

6XEWHVW������670���2SWLFDO�06�$,6

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7[�FDQ�JHQHUDWH�DQ�06�$,6�VLJQDO�DQG�WKDW�WKH�XQLW�
XQGHU�WHVW�5[�FDQ�GHWHFW�WKH�DODUP�FRQGLWLRQ�

NOTE 6XEWHVW����LV�SHUIRUPHG�RQO\�LI�RSWLRQ�86��LV�ILWWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV��

6HW�8S

7;

5;

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�5[�LV�DOORZHG�WR�JDLQ�3DWWHUQ�V\QF��7KH�XQLW�XQGHU�WHVW�7[�WKHQ�JHQHUDWHV�
WKH�06�$,6�DODUP�DQG�WKH�DODUP�UHJLVWHU�LV�FKHFNHG�IRU�06�$,6��)LQDOO\��WKH�DODUP�LV�FDQFHOOHG�
DQG�D�FKHFN�LV�PDGH�WKDW�WKH�DODUP�UHJLVWHU�LV�FOHDUHG�

6XEWHVW����670���2SWLFDO�06�5',

7KLV�WHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7[�FDQ�JHQHUDWH�DQ�06�5',�DODUP�DQG�WKDW�WKH�XQLW�
XQGHU�WHVW�5[�FDQ�GHWHFW�WKH�DODUP�FRQGLWLRQ�

NOTE 6XEWHVW����LV�SHUIRUPHG�RQO\�LI�RSWLRQ�86��LV�ILWWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV��

,17(5)$&( 670���237,&$/
3$77(51 $//�21(6
7(67 6'+�(55�DQG�$/$50
)81&7,21
$/$50 06�$,6
7<3(

,17(5)$&( 670���237,&$/
3$77(51 $//�21(6
/223%$&. 237,&$/
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6HW�8S

7;

5;

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�5[�LV�DOORZHG�WR�JDLQ�3DWWHUQ�V\QF��7KH�XQLW�XQGHU�WHVW�7[�WKHQ�JHQHUDWHV�
WKH�06�5',�DODUP�DQG�WKH�DODUP�UHJLVWHU�LV�FKHFNHG�IRU�06�5',��)LQDOO\��WKH�DODUP�LV�
FDQFHOOHG�DQG�D�FKHFN�LV�PDGH�WKDW�WKH�DODUP�UHJLVWHU�LV�FOHDUHG�

,17(5)$&( 670���237,&$/
7(67 6'+�(55�DQG�$/$50
)81&7,21
$/$50 06�5',
7<3(

,17(5)$&( 670���237,&$/
/223%$&.� 237,&$/
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6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

7URXEOHVKRRWLQJ��2SWLRQ�8.7�

7KHUH�DUH�QR�SDUWV�WKDW�FDQ�EH�UHSODFHG�VHSDUDWHO\�LQ�WKH�2SWLRQ�8.7�0RGXOH��VR�DQ�H[FKDQJH�
PRGXOH�PXVW�EH�REWDLQHG�LI�WKH�6HOIWHVW�IDLOV��DIWHU�FKHFNLQJ�WKDW�WKH�2SWLFDO�7[�DQG�5[�LV�ORRS�
DQG�WKH�2SWLFDO�FRQQHFWRUV�DUH�JRRG��

7URXEOHVKRRWLQJ�3URFHGXUH��2SWLRQ�861�

,I�WKH�2SWLFDO�,QWHUIDFH�6HOIWHVW�IDLOV��XVH�WKH�IROORZLQJ�SURFHGXUH�DQG�DFFRPSDQ\LQJ�6HOIWHVW�
LQIRUPDWLRQ�IRU�7URXEOHVKRRWLQJ�EDVHG�RQ�WKH�IDLO�FRGH�

$OO�7HVW�)DLOXUH�

1 &KHFN�WKH������QP�2SWLFDO�7[�DQG�5[�SRUWV�DUH�ORRSHG�XVLQJ�D�VXL7DEOH�JRRG�FDEOH�

2 5XQ�WKH�2SWLFDO�0RGXOH�7HVW��ORRS�WKH������QP�2SWLFDO�7[�DQG�5[�SRUWV�XVLQJ�D�VXL7DEOH�
JRRG�FDEOH�YLD����G%�2SWLFDO�$WWHQXDWRU�

,I�WKH�2SWLFDO�0RGXOH�7HVW�SDVVHV��WKHQ�WKH������QP�2SWLFDO�7UDQVPLWWHU�LV�2.��2UGHU�DQ�
2SWLRQ�8.7�([FKDQJH�0RGXOH�DQG�ILW�WKH������QP�7[�$VVHPEO\�IURP�WKH�RULJLQDO�2SWLRQ�
861�0RGXOH��

,I�WKH�2SWLFDO�0RGXOH�7HVW�)DLOV��FDUU\�RXW�D�FKHFN�RI�WKH������QP�2SWLFDO�7UDQVPLWWHU�SRZHU�
RXWSXW���6HH�$GMXVWPHQWV�6HFWLRQ����
�
,I�SRZHU�RXWSXW�LV�JRRG��WKH������QP�7[�$VVHPEO\�LV�JRRG��2UGHU�DQ�H[FKDQJH�2SWLRQ�8.7�
0RGXOH�DQG�ILW�WKH������QP�7[�$VVHPEO\�IURP�WKH�RULJLQDO�2SWLRQ�861�PRGXOH��$�����

,I�WKH�SRZHU�RXWSXW�LV�EDG��RUGHU�DQ�([FKDQJH�2SWLRQ�861�0RGXOH�

$OO�7HVW�3DVV�

1 5XQ�WKH�2SWLFDO�0RGXOH�7HVW��/RRS�WKH������QP�2SWLFDO�7[�DQG�5[�SRUWV�XVLQJ�D�VXL7DEOH�
JRRG�FDEOH�YLD�D����G%�2SWLFDO�$WWHQXDWRU��
,I�WKH�2SWLFDO�0RGXOH�7HVW�IDLOV��VXVSHFW�WKH������QP�7UDQVPLWWHU�$VVHPEO\�VHH�5HSODFHDEOH�
3DUWV�LQ�6HFWLRQ���

*HQHUDO�,QIRUPDWLRQ

'XH�WR�WKH�YDULRXV�RSWLRQV�DYDLODEOH�IRU�WKLV�PRGXOH�DQG�WKH�QHHG�WR�SRVVLEO\�WHVW�VHYHUDO�
RXWSXW�DQG�LQSXW�SDWKV�WKH�WHVWV�SHUIRUPHG�KDYH�EHHQ�VSOLW�LQWR�IRXU�WHVW�JURXSV�

1 670���D�VHW�RI�WHVWV�ZKLFK�PDLQO\�FKHFN�WKH�670���ORJLF��HOHFWULFDO�RU�RSWLFDO�SDWK�URXWLQJ�
ZLWK�D�ORRSEDFN�ILWWHG�

2 670���D�VHW�RI�WHVWV�ZKLFK�FKHFN�WKH�670���ERDUG�FRQWURO�ORJLF�IXOO\��SOXV�RSWLFDO�LQSXW�DQG�
RXWSXW�SDWKV�ZLWK�D�ORRSEDFN�ILWWHG�

3 670���D�VXEVHW�RI�WKH�DERYH�ZKLFK�LV�LQWHQGHG�WR�FKHFN�WKH�VHOHFWHG�HOHFWULFDO�RU�RSWLFDO�
LQSXW�DQG�RXWSXW�SDWK�RQO\��7KLV�JURXS�FRPSULVHV��6XEWHVWV����������DQG����

4 670�����RSWLFDO�SRZHU�DQG�IUHTXHQF\�PHDVXUHPHQW�

7KH�PDMRU�VXEWHVWV�LQ�WKHVH�WHVW�JURXSV�DUH�DV�IROORZV�
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVWV���WR�����WHVW�670���ORJLF�DQG�RSWLFDO�OLQN�RYHU������QP�RU������QP�7[�RSWLFV��+HUH�WKH�
6'+�ZLOO�KDYH�EHHQ�DOUHDG\�IXOO\�WHVWHG�DQG�ZH�QHHG�RQO\�WR�FKHFN�WKH�URXWLQJ�RI�WKH�IRXU�ELW�
���0+]�SDWK��IURP�WKH�6'+�PRGXOH�WKURXJK�WKH�2SWLRQ�861�8.7���������PRGXOH�DQG�EDFN��
7KHVH�WHVWV�DUH�LQFOXGHG�LQ�WHVW�JURXS���

6XEWHVWV���WR�����WHVW�670���ORJLF�DQG�RSWLFDO�OLQN�RYHU������QP�7[�RSWLFV��+HUH�D�
FRPSUHKHQVLYH�VHW�RI�WHVWV�LV�SHUIRUPHG�LQ�RUGHU�WR�IXOO\�FKHFN�WKH�2SWLRQ�861�8.7���������
PRGXOHV�RSHUDWLRQ��7KHVH�WHVWV�DUH�LQFOXGHG�LQ�WHVW�JURXS����)RU������QP�RSWLFV�RQO\�WHVWV�LQ�
JURXS���DUH�SHUIRUPHG�

6XEWHVWV����WR������WHVW�670���ORJLF�DQG�HOHFWULFDO�OLQN�RYHU�ELQDU\�LQWHUIDFH��7HVWV�����DUH�
SHUIRUPHG�RYHU�WKH�ELQDU\�LQWHUIDFH��7KHVH�WHVWV�DUH�LQFOXGHG�LQ�WHVW�JURXS�����WHVW����LV�
UHVHUYHG�IRU�DGGLWLRQDO�WHVWV���

6XEWHVWV����WR������WHVW�670���HOHFWULFDO�OLQN�RYHU�WKH�ELQDU\�LQWHUIDFH��7HVW�JURXS���LV�XVHG�WR�
FKHFN�WKH�RSWLRQDO�HOHFWULFDO�SDWK��

6XEWHVWV����DQG������WHVW������QP�DQG������QP�RSWLFDO�SRZHU�DQG�IUHTXHQF\�PHDVXUHPHQW��
7KHVH�WHVWV�DUH�LQFOXGHG�LQ�WHVW�JURXS���

6XEWHVWV����WR������WHVW���������VSHFLILF�IHDWXUHV�RQO\�

:KHQ�WHVWLQJ�WKH�XQLW�RQ�FXVWRPHU�SUHPLVHV��WKH�VHOI�WHVW�SHUIRUPHG�ZLOO�EH�VHOHFWHG�YLD�WKH�
©VHOI�WHVWª�VFUHHQ�VHOHFWLRQ�©$//ª�RU�PRGXOH�©670�����237,&6ª��

:KHQ�©$//ª�LV�VHOHFWHG�LW�LV�DVVXPHG�WKDW�D�ORRSEDFN�RQ�WKH������QP�7[�RSWLFV�LV�ILWWHG��WHVWV���
WR����DQG����WR����DUH�FDUULHG�RXW�ZLWK�WKH������QP�7[�RSWLFV�ORRSHG�EDFN�WR�WKH�5[�RSWLFV��7KH�
%LQDU\�LQWHUIDFH��LI�ILWWHG��ZLOO�KDYH�WHVWV����WR����SHUIRUPHG��1R�WHVWLQJ�RI������QP�RSWLFV�
LV�SHUIRUPHG�

:KHQ�©670�����237,&6ª�LV�VHOHFWHG�WKH�DFWLRQ�GHSHQGV�XSRQ�WKH�PRGXOH�ILWWHG��IRU�8.7�����
WKH�WHVWV�DUH�DV�GHVFULEHG�DERYH��)RU�2SWLRQ�861�����D�ORRSEDFN�RQ�WKH������QP�RSWLFV�LV�
DVVXPHG�DQG�WHVWV���WR�����������DQG����WR����DUH�SHUIRUPHG�

:KHQ�WHVWLQJ�WKH�XQLW�DW�+3��&$5(�WHVWLQJ���WKH�DFWLRQ�VKDOO�EH�DV�GHVFULEHG�DERYH�IRU�WKH�
FXVWRPHU��7KH�WHVW�FRPSXWHU�PXVW�VHOHFW�WHVWV�©$//ª�WKHQ�©670�����237,&6ª��ZLWK�DQ�RSWLFDO�
FRXSOHU�ILWWHG��LQ�RUGHU�WR�IXOO\�WHVW�WKH�GXDO�ZDYHOHQJWK�RSWLRQ�

1RWHV�5HOHYDQW�7R�$OO�7HVWV

NOTE 7KH�VHOHFWLRQ�RI�WHVWV�DYDLODEOH�LV��DOVR�GHSHQGHQW�RQ�WKH�6'+�2SWLRQ�ZKLFK�LV�ILWWHG�©$�7ª�RU�
©86�ª��$OO�WHVWV�PD\�EH�SHUIRUPHG�DV�GHWDLOHG�ZKHQ�2SWLRQ�$�7�LV�ILWWHG��WHVWV�QRW�DSSOLFDEOH��
ZKHQ�2SWLRQ�86��LV�ILWWHG�DUH�QRWHG�©1RW�$SSOLFDEOH�86�ª��:KHQ�2SWLRQ�86��LV�ILWWHG�UHFHLYH�
GHWHFWLRQ�RI�/RVV�RI�6LJQDO�LV�QRW�DYDLODEOH��PDUNHG�©�>1�$�WR�86�@ª�

NOTE :KHQ�WHVWLQJ�WKH������QP�RSWLFV�DQ�DWWHQXDWRU�RI����G%P�LQ�WKH�ORRSEDFN�LV�UHTXLUHG�

NOTE 7KH�RSWLFDO�FRXSOHU�XVHG�GXULQJ�WKH�&$5(�WHVWLQJ�VKRXOG�KDYH�SDWK�ORVVHV�RI������±��G%P�������
QP��������±��G%P�������QP��

NOTE 7KH�VHOIWHVW�FDQQRW�WHVW�WKH�FLUFXLWV�XQLTXH�WR�WKH�670���©WKURXJK�PRGHVª�RU�WKH�303�LQSXW�
RSWLRQ��([WHUQDO�WHVW�HTXLSPHQW�LV�UHTXLUHG�WR�WHVW�WKH�PRGXOH�ZKHQ�XVLQJ�WKHVH�RSWLRQV�

7KH�DOORFDWLRQ�RI�HUURU�FRGHV�IRU�HDFK�WHVW�LV�EDVHG�XSRQ�WKH�V\VWHP�DV�IROORZV��
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

7HVW�IDLO�QXPEHU� �;;<<=�ZKHUH�

;;� �WKH�PRGXOH�WHVW�QXPEHU�ZKLFK�LV�DOZD\V����

<<� �WKH�VXEWHVW�QXPEHU�LQ�WKH�WHVW�VHTXHQFH�

=� �WKH�W\SH�RI�IDLOXUH�DV�IROORZV��

�� �ORVV�RI�V\QF�HUURU�GXULQJ������QP�ELQDU\�LQWHUIDFH�WHVW�

�� �YDULRXV�PHDQLQJV��VHH�LQGLYLGXDO�WHVWV�

�� �WHVW�UHVXOW�ORZ�GXULQJ������QP�ELQDU\�LQWHUIDFH�WHVW�

�� �WHVW�UHVXOW�KLJK�GXULQJ������QP�ELQDU\�LQWHUIDFH�WHVW�

�� �ORVV�RI�V\QF�HUURU�GXULQJ������QP�WHVW�

�� �YDULRXV�PHDQLQJV��VHH�LQGLYLGXDO�WHVWV�

�� �WHVW�UHVXOW�ORZ�GXULQJ������QP�WHVW�

�� �WHVW�UHVXOW�KLJK�GXULQJ������QP�WHVW�

0HVVDJHV�'LVSOD\HG�'XULQJ�6HOIWHVW

7KH�IROORZLQJ�PHVVDJHV�ZLOO�EH�GLVSOD\HG�RQ�WKH�HTXLSPHQW�IURQW�SDQHO�GLVSOD\�ZKHQ�VHOIWHVW�
���LV�VHOHFWHG�

2SWLRQ�861�RU�����PRGXOH�ILWWHG��QR��<+��ELQDU\�LQWHUIDFH���

©,)�5811,1*�$//�7(676��&211(&7�670�����287��������72�670����,1��(/6(�&211(&7�
670�����287��������9,$�$����'%0�$77(18$725�72�670�����,1ª

2SWLRQ�861�RU�����PRGXOH�ILWWHG���<+�ILWWHG��ELQDU\�LQWHUIDFH��

©,)�5811,1*�$//�7(676��&211(&7�670�����287��������72�670����,1��(/6(�&211(&7�
670�����287��������9,$�$����'%0�$77(18$725�72�670�����,1ª�

©&211(&7�670�����&/2&.�$1'�'$7$�287�72�670�����&/2&.�$1'�'$7$�,1ª

2SWLRQ�8.7�RU�����PRGXOH�ILWWHG��QR��<+��ELQDU\�LQWHUIDFH���

©&211(&7�670�����287�72�670�����,1ª

8.7�RU�����PRGXOH�ILWWHG���<+��ELQDU\�LQWHUIDFH���

©&211(&7�670�����287�72�670�����,1ª

©&211(&7�670�����&/2&.�$1'�'$7$�287�72�670�����&/2&.�$1'�'$7$�,1
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW�����670��/LQN�)URP�6'+�RYHU�2SWLFV

7KLV�VXEWHVW�FKHFNV�WKDW�WKH����0+]�IRXU�ELW�SDUDOOHO�OLQN�EHWZHHQ�WKH�6'+�0RGXOH�DQG�WKH�
RSWLFDO�PRGXOH�LV�IXQFWLRQLQJ�FRUUHFWO\�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�QR�ORVV�RI�VLJQDO�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�SDWWHUQ�V\QF�

6XEWHVWV���WR�����670��2SWLFDO�(UURU�$GG�DQG�'HWHFW

$V�WKH�670���VLJQDO�DQG�WKH�SDWK�WKURXJK�WKH�RSWLFDO�PRGXOH�KDYH�DOUHDG\�EHHQ�WHVWHG�WKHVH�
VXEWHVWV�FDUU\�RXW�D�PRUH�GHWDLOHG�FKHFN�RI�WKH�670���RSWLFDO�OLQN�RQ�WKH�861�8.7���������
ERDUG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

5(68/76�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�QR�/2)��22)�DQG�/23�

6,*1$/�
3$77(51�

670���237
35%6��A��

6,*1$/�
3$77(51�

670���237
35%6��A��

/223%$&.� 237,&$/������RU
237,&$/�����

6,*1$/�
3$77(51�

670���237
35%6��A��

6,*1$/�
3$77(51�

670���237
35%6��A��

7(67�)81&7,21
(5525�$''�/2&$7,21
(5525�$''�7<3(
(5525�$''�5$7(

(5525�	�$/$50
3$</2$'
�%,7�
�(��

7(67�7,0,1*

/223%$&.

��6(&21'6

237,&$/������RU
237,&$/�����
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�
WKH�HQG�RI�WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�UDWH�VKRXOG�EH�ZLWKLQ�WKH�OLPLWV�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�LV�VZLWFKHG�RII�IRU�$�7�RU�/2)�VHW�IRU�86���&KHFN�WKH�UHFHLYHU�
IRU�ORVV�RI�VLJQDO�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�WR�HQVXUH�/2)��22)�DQG�/23�RFFXUUHG�

6XEWHVWV���DQG�����670��2SWLFDO�6WUHVV�7HVW

NOTE 1RW�$SSOLFDEOH�86��

7KLV�VXEWHVW�FKHFNV�WKDW�ZKHQ�D�EORFN�RI�]HURV�LV�DGGHG�WR�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU��WKH�
XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�IUDPH�V\QF�DQG�WKDW�2XW�2I�)UDPH�LV�QRW�GHWHFWHG�GXULQJ�D�JDWLQJ�
SHULRG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

5(68/76�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�WUDQVPLW�DQG�UHFHLYH�DUH�VHW�XS�DQG�WKH�UHFHLYH�LV�DOORZHG�WR�JDLQ�IUDPH�
V\QF��WKH�UHFHLYHU�LV�FKHFNHG�WR�HQVXUH�LW�KDV�IUDPH�V\QF��QR�22)��/2)��

6XEWHVW��

7KH�VWDUW�FRPPDQG�LV�VHQW�DQG�WKH�XQLW�XQGHU�WHVW�LV�JDWHG�IRU���VHFRQGV��$W�WKH�HQG�RI�WKH�
JDWLQJ�SHULRG��WKH�KLVWRU\�UHJLVWHU�LV�FKHFNHG�WR�HQVXUH�2XW�RI�)UDPH��22)��GLG�QRW�RFFXU.

6,*1$/�
3$77(51�

670���237
35%6��A��

6,*1$/�
3$77(51�

670���237
35%6��A��

7(67�)81&7,21
675(66,1*�3$77(51
%/2&.�/(1*7+

675(66�7(67
$//�=(526
���%<7(6

7(67�7,0,1*

/223%$&.

��6(&21'6

237,&$/������RU�
237,&$/�����
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVWV���WR������670���2SWLFDO�(UURU�$GG�DQG�'HWHFW

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���2SWLFDO�VLJQDO�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�UHFHLYH�WKDW�VLJQDO��7KLV�WHVW�GHSHQGV�RQ�DQ�H[WHUQDO�
ORRSEDFN�DQG�WKHUHIRUH�WHVWV�WKH�2SWLFDO�RXWSXW�DQG�LQSXW�FLUFXLWU\�RQ�WKH�861�8.7���������
PRGXOH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

5(68/76�

6XEWHVW��

6HOHFW�670����XQGHU�WHVW�IRU�WUDQVPLW�DQG�UHFHLYH��WKH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�
QR�ORVV�RI�VLJQDO�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�WR�HQVXUH�QR�/2)��22)�DQG�/23�RFFXUUHG�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�
WKH�HQG�RI�WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�UDWH�VKRXOG�EH�ZLWKLQ�VSHFLILHG�OLPLWV�

6XEWHVW��

7KH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�LV�VZLWFKHG�RII�IRU�$�7�RU�/2)�VHW�IRU�86���&KHFN�WKH�UHFHLYHU�
IRU�ORVV�RI�VLJQDO�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�WR�HQVXUH�/2)��22)�DQG�/23�RFFXUUHG�

6XEWHVW��������

6DPH�DV�IRU�������EXW�670����VHOHFWHG��RQO\������WHVWHG�

6XEWHVW��������

6DPH�DV�IRU�������EXW�670����VHOHFWHG��RQO\������WHVWHG�

6,*1$/
670�XQGHU�WHVW

3$77(51�

670���237�670���
35%6��A��

6,*1$/�
670�XQGHU�WHVW

3$77(51�

670���237
670���
35%6��A��

7(67�)81&7,21
(5525�$''�/2&$7,21
(5525�$''�7<3(
(5525�$''�5$7(

(5525�	�$/$50
3$</2$'
�%,7�
�(��

7(67�7,0,1*

/223%$&.

��6(&21'6

237,&$/������RU
237,&$/�����
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW��������

6DPH�DV�IRU�������EXW�670����VHOHFWHG�

6XEWHVWV����DQG������670���2SWLFDO�$���$���%��DQG�%��'HIDXOWV

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�WUDQVPLWV�WKH�FRUUHFW�YDOXHV�IRU�WKH�
VSHFLILHG�RYHUKHDG�E\WHV�DQG�WKH�XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�GHWHFW�WKHVH�YDOXHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

5(68/76�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�IUDPH�DQG�SRLQWHU�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��
WKH�UHFHLYHG�RYHUKHDG�E\WHV�DUH�WKHQ�FKHFNHG�IRU�V\QF��1RWH�WKDW�670���IUDPH�V\QF�GHSHQGV�
RQ�ERWK�/2)�DQG�22)�DODUPV�EHLQJ�LQDFWLYH�

7KH�%��HUURUV� ���LV�FKHFNHG�

6XEWHVW���

7KH�%��HUURUV� ���DUH�WKHQ�FKHFNHG��QRWH�V\QF�FKHFN�LV�QRW�UHSHDWHG��

6XEWHVW������670���2SWLFDO�%��(UURU�$GG�DQG�'HWHFW

NOTE 1RW�$SSOLFDEOH�86��

7KLV�VXEWHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�FDQ�LQVHUW�HUURUV�LQWR�WKH�%��RYHUKHDG�
E\WH�DQG�WKH�XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

6,*1$/
670�XQGHU�WHVW

670���237
670���

6,*1$/�
670�XQGHU�WHVW

670���237
670���

7(67�7,0,1*
/223%$&.

��6(&21'6
237,&$/������RU�
237,&$/�����

6,*1$/
670�XQGHU�WHVW

670���237
670���

6,*1$/�
670�XQGHU�WHVW

670���237
670���
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

7;�

5(68/76�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�IUDPH�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�
WKH�HQG�RI�WKH�JDWLQJ�SHULRG��V\QF�VKRXOG�KDYH�EHHQ�DFKLHYHG�DQG�WKH�ELW�HUURU�UDWH�VKRXOG�EH�
ZLWKLQ�WKH�OLPLWV�VSHFLILHG�

6XEWHVWV����WR������670���&ORFN�5HFRYHU\�WHVWV

NOTE 7KHVH�WHVWV�IRUP�SDUW�RI�WKH�861�VHOIWHVW��

NOTE 1RW�$SSOLFDEOH�86��

7KHVH�VXEWHVWV�FKHFN�WKH�FORFN�UHFRYHU\�FLUFXLW�RI�ERWK�WKH�UHFHLYHU�DQG�WUDQVPLWWHU�

�7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�LV�FKHFNHG�IRU�/26�

7KH�XQLW�XQGHU�WHVW�LV�FKHFNHG�IRU�QR�22)�RU�/23�

6XEWHVW���

7KH�WUDQVPLWWHU�LV�VZLWFKHG�IURP�HOHFWULFDO�WR�RSWLFDO�DQG�WKH�XQLW�XQGHU�WHVW�FKHFNHG�IRU�QR�
22)�RU�/23�

6XEWHVW���

7KH�UHFHLYHU�LV�VZLWFKHG�IURP�RSWLFDO�WR�HOHFWULFDO��DQG�WKH�XQLW�XQGHU�WHVW�FKHFNHG�IRU�QR�22)�
RU�/23�

6XEWHVW���

%RWK�WKH�UHFHLYHU�DQG�WUDQVPLWWHU�DUH�VZLWFKHG�IURP�HOHFWULFDO�WR�RSWLFDO�DQG�WKH�XQLW�XQGHU�
WHVW�LV�FKHFNHG�IRU�QR�22)�RU�/23�
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVWV����WR������670���2SWLFDO�VHFWLRQ�2YHUKHDG��2YHUZULWH�DQG�
'HWHFW��5;�670��QRW�XQGHU�WHVW�

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQ�86��

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�670���PXOWLSOH[HU�FDQ�RYHU�ZULWH�DFFHVVLEOH�VHFWLRQ�RYHUKHDG�
E\WHV�ZLWK��$�+��IROORZHG�E\���$+�DQG�WKDW�WKH�UHFHLYHU�FDQ�GHWHFW�WKHVH�SDWWHUQV��7KH�2'/�
SURFHVVRU�WUDQVPLWV�WKH�RYHU�ZULWH�GDWD�YLD�WKH�2'/�OLQN�DQG�WKH�PXOWLSOH[HU�RYHU�ZULWHV�WKH�
WUDQVSRUW�RYHUKHDG�E\WHV�LQ�670���QXPEHU����7KH�PRGLILHG�RYHUKHDG�LV�YHULILHG�E\�UHDGLQJ�LW�
EDFN�IURP�WKH�670���UHFHLYHU��WKH�H[SHFWHG�YDOXH�RI�(��LV�VSHFLILHG�DV�WKLV�FKDQJHV�DV�WKH�
VHFWLRQ�RYHUKHDG�FKDQJHV�

$OO�VHFWLRQ�RYHUKHDG�E\WHV�ZKLFK�FDQ�EH�PRGLILHG��H[FHSW�$���$���%���%���+���+��DQG�+���DUH�
WHVWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

6XEWHVW���

7KH�PRGLILDEOH�6HFWLRQ�2YHUKHDG�E\WHV�DUH�VHW�WR�WKH�SDWWHUQ�VKRZQ��7KH�XQLW�XQGHU�WHVW�LV�
WKHQ�FKHFNHG�IRU�IUDPH�V\QF�DQG�WKDW�WKH�E\WHV�ZHUH�UHFHLYHG�FRUUHFWO\��1RWH�WKDW�IUDPH�V\QF�
GHSHQGV�RQ�ERWK�/2)�DQG�22)�DODUPV�EHLQJ�LQDFWLYH���

6XEWHVW���

6XEWHVW����LV�UHSHDWHG�EXW�ZLWK�GDWD��[�����

6,*1$/�
670�XQGHU�WHVW

670���237
670���

6,*1$/�
670�XQGHU�WHVW

670���237
670���

6(&7,21�29(5+($'
29(5+($'�%<7(��
3$77(51

/223%$&.

6HH�7DEOH��FRO��

6HH�7DEOH��FRO��

237,&$/�����

6XEWHVW�1XPEHU &ROXPQV 7[�5[�2+�%\WH�SDWWHUQ (�

��������� ����DQG�� ��������E F�K

6XEWHVW�1XPEHU &ROXPQV 7[�5[�2+�%\WH�SDWWHUQ (�

��������� ����DQG�� ��������E �EK
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVWV����WR������670���2SWLFDO�'HPX[�6HFWLRQ�2YHUKHDG�([WUDFWLRQ

NOTE 1RW�$SSOLFDEOH�86��

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�670���GHPXOWLSOH[HU�FDQ�H[WUDFW�WKH�WUDQVSRUW�RYHUKHDG�RI�
670���QXPEHU����LQVHUWLQJ�DQG�H[WUDFWLQJ�YLD�WKH�2'/�SURFHVVRU�

$OO�WUDQVSRUW�RYHUKHDG�E\WHV�ZKLFK�FDQ�EH�PRGLILHG��H[FHSW��$���$����DUH�WHVWHG��7KH�H[SHFWHG�
YDOXH�RI�(��LV�VSHFLILHG�DV�WKLV�FKDQJHV�DV�WKH�VHFWLRQ�RYHUKHDG�FKDQJHV�

8QHTXLSSHG�LV�LQYRNHG�WR�JLYH�NQRZQ�YDOXHV�IRU�+���+��DQG�+��

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

6XEWHVW���

7KH�PRGLILDEOH�6HFWLRQ�2YHUKHDG�E\WHV�DUH�VHW�WR�WKH�SDWWHUQ�VKRZQ�EHORZ�DQG�DQ�DODUP�
VKRXOG�EH�JHQHUDWHG�DV�GHWDLOHG�LQ�WKH�7DEOH��7KH�XQLW�XQGHU�WHVW�LV�FKHFNHG�IRU�IUDPH�V\QF�
DQG�WKHQ�WKH�UHFHLYHU�FKHFNV�WKDW�WKH�670���©QXPEHU��ª�E\WHV��LQFOXGLQJ�+���+��	�+���ZHUH�
UHFHLYHG�FRUUHFWO\��1RWH�WKDW�IUDPH�V\QF�GHSHQGV�RQ�ERWK�/2)�DQG�22)�DODUPV�EHLQJ�LQDFWLYH���

6XEWHVW���

7HVW�DV�VXEWHVW����EXW�ZLWK�FROXPQV�����DQG�����

6XEWHVW���

7HVW�DV�VXEWHVW����EXW�ZLWK�FROXPQV�����DQG����

6,*1$/�
670�XQGHU�WHVW

670���237
670���

6,*1$/�
670�XQGHU�WHVW

670���237
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29(5+($'�%<7(��
3$77(51
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6HH�7DEOH��FRO��

6HH�7DEOH��FRO��
6HH�7DEOH��FRO��

237,&$/�����

6XEWHVW�1XPEHU &ROXPQ 7[�5[�2+�%\WH 7[�$ODUP 5[�SDWWHUQ�+��+���+��(��KH[

������� ����� ��������E 3DWK$,6 ))))��))���

6XEWHVW�1XPEHU &ROXPQ 7[�5[�2+�%\WH 7[�$ODUP 5[�SDWWHUQ�+��+���+��(�KH[

������� ����� ��������E 3DWK$,6 ))))��))���

6XEWHVW�1XPEHU &ROXPQ 7[�5[�2+�%\WH 7[�$ODUP 5[�SDWWHUQ�+��+���+��(�KH[

������� ����� ��������E 3DWK$,6 ))))��))���
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW���

7HVW�DV�VXEWHVW����EXW�ZLWK�7;�5;�3DWWHUQ��[�����

6XEWHVW���

7HVW�DV�VXEWHVW����EXW�ZLWK�FROXPQV�����DQG����

6XEWHVW���

7HVW�DV�VXEWHVW���EXW�ZLWK�FROXPQV�����DQG�����

6XEWHVWV����WR������670���2SWLFDO�6HFWLRQ�2YHUKHDG�5$0

NOTE 1RW�$SSOLFDEOH�86��

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�FDQ�PRGLI\�VSHFLILHG�VHFWLRQ�
RYHUKHDG�E\WHV�ZLWK��$�+��IROORZHG�E\���$+�DQG�WKDW�WKH�UHFHLYHU�FDQ�GHWHFW�WKHVH�SDWWHUQV��
7KH�6HFWLRQ�2YHUKHDG�DUHD�RI�WKH�5$0�LV�WHVWHG�

$OO�VHW7DEOH�VHFWLRQ�RYHUKHDG�E\WHV�DUH�WHVWHG��H[FHSW�$���$���([FHSW�ZKHQ�670����FROV�����
DUH�XQGHU�WHVW�����DQG�����RQO\�WKH�562+�LV�FKHFNHG�IRU�WKH�SDWWHUQ��WKH�062+�LV�WHVWHG�IRU����
DQG�WKH�H[SHFWHG�YDOXH�RI�(��

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

6XEWHVW�1XPEHU &ROXPQ 7[�5[�2+�%\WH 7[�$ODUP 5[�SDWWHUQ�+��+���+��(��KH[

������� ����� ��������E 3DWK8QHTX ����������

6XEWHVW�1XPEHU &ROXPQ 7[�5[�2+�%\WH 7[�$ODUP 5[�SDWWHUQ�+��+���+��(�KH[

������� ����� ��������E 3DWK8QHTX ��))������

6XEWHVW�1XPEHU &ROXPQ 7[�5[�2+�%\WH 7[�$ODUP 5[�SDWWHUQ�+��+���+��(�KH[

������� ����� ��������E 3DWK8QHTX ��))������

6,*1$/� 670���237

6,*1$/� 670���237

670���81'(5�7(67�
6(&7,21�29(5+($'
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6HH�7DEOH��FRO��
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6HH�7DEOH��FRO��
6HH�7DEOH��FRO��
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

5;�

6XEWHVW���

7KH�PRGLILDEOH�6HFWLRQ�2YHUKHDG�E\WHV�DUH�VHW�WR�WKH�SDWWHUQ�GHWDLOHG�DQG�WKH�XQLW�XQGHU�WHVW�
LV�FKHFNHG�IRU�IUDPH�V\QF��7KH�UHFHLYHU�WKHQ�FKHFNV�WKDW�WKH�E\WHV�ZHUH�UHFHLYHG�FRUUHFWO\��DV�
SHU�WKH�7DEOH��1RWH�WKDW�IUDPH�V\QF�GHSHQGV�RQ�ERWK�/2)�DQG�22)�DODUPV�EHLQJ�LQDFWLYH��

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�5[�FKDQQHO����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG���

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG����
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6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(� 7[�$ODUP

������� ��������� ��� ��������E��F�K 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E����K 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 2II
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW���

7KH�PRGLILDEOH�6HFWLRQ�2YHUKHDG�E\WHV�DUH�VHW�WR�WKH�SDWWHUQ�GHWDLOHG�DQG�WKH�XQLW�XQGHU�WHVW�
LV�FKHFNHG�IRU�IUDPH�V\QF��7KH�UHFHLYHU�WKHQ�FKHFNV�WKDW�WKH�E\WHV�ZHUH�UHFHLYHG�FRUUHFWO\��DV�
SHU�WKH�7DEOH��1RWH�WKDW�IUDPH�V\QF�GHSHQGV�RQ�ERWK�/2)�DQG�22)�DODUPV�EHLQJ�LQDFWLYH��

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG���

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�7[���DQG�5;���

�6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG�����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG����

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E����K 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E����K 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 2II

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 2II
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW���

7KH�PRGLILDEOH�6HFWLRQ�2YHUKHDG�E\WHV�DUH�VHW�WR�WKH�SDWWHUQ�GHWDLOHG�DQG�WKH�XQLW�XQGHU�WHVW�
LV�FKHFNHG�IRU�IUDPH�V\QF��7KH�UHFHLYHU�WKHQ�FKHFNV�WKDW�WKH�E\WHV�ZHUH�UHFHLYHG�FRUUHFWO\��DV�
SHU�WKH�7DEOH��1RWH�WKDW�IUDPH�V\QF�GHSHQGV�RQ�ERWK�/2)�DQG�22)�DODUPV�EHLQJ�LQDFWLYH��

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG�����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�5;�����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG���

6XEWHVW���

7KH�PRGLILDEOH�6HFWLRQ�2YHUKHDG�E\WHV�DUH�VHW�WR�WKH�SDWWHUQ�GHWDLOHG�DQG�WKH�8QLW�8QGHU�7HVW�
LV�FKHFNHG�IRU�IUDPH�V\QF��7KH�UHFHLYHU�WKHQ�FKHFNV�WKDW�WKH�E\WHV�ZHUH�UHFHLYHG�FRUUHFWO\��DV�
SHU�WKH�7DEOH��1RWH�WKDW�IUDPH�V\QF�GHSHQGV�RQ�ERWK�/2)�DQG�22)�DODUPV�EHLQJ�LQDFWLYH�

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(� 7[�$ODUP
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6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 3DWK�8QHTX
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�7[����5;����

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG���

6XEWHVW���

$V�IRU�VXEWHVW����H[FHSW�FROXPQV�����DQG���

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E����K 3DWK�8QHTX

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 3DWK�8QHTX

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP

������� ��������� ��� ��������E���GK 3DWK�8QHTX

6XEWHVW�1XPEHU 670���WHVW�7;����5; &RO 7[�5[�2+�%\WH�SDW��(�E\WH 7[�$ODUP
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVWV����DQG������670���2SWLFDO�)UDPH�6\QF�/RVV

NOTE 1RW�$SSOLFDEOH�86���

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�2XW�2I�)UDPH�DQG�/RVV�2I�)UDPH�FRQGLWLRQV�GR�QRW�RFFXU�
XQH[SHFWHGO\�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

6XEWHVW���

7KH�DODUP�UHJLVWHU�LV�WKHQ�FKHFNHG�IRU�QR�22)�RU�/2)�

6XEWHVW���

7KH�KLVWRU\�UHJLVWHU�LV�UHVHW�DQG�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�VHQGV���LQ���IUDPLQJ�SDWWHUQV�LQ�
HUURU��7KH�KLVWRU\�UHJLVWHU�LV�WKHQ�FKHFNHG�IRU�QR�22)�RU�/2)�

6XEWHVWV����WR��������670���2SWLFDO�06�$,6

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�JHQHUDWH�DQ�06�$,6�VLJQDO�DQG�WKDW�
WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKH�DODUP�FRQGLWLRQ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�WKHQ�JHQHUDWHV�06�$,6�DODUP�DQG�WKH�UHFHLYHU�DODUP�UHJLVWHU�LV�
FKHFNHG�

6,*1$/�
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6,*1$/�
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/223%$&.

670���237
670���
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�LV�VHW�WR�SURGXFH�QR�06�$,6�DODUP�DQG�WKH�DODUP�UHJLVWHU�LV�
UHVHW��7KH�UHFHLYHU�LV�FKHFNHG�IRU�QR�06�$,6�DODUP�

6XEWHVWV����WR�������670���2SWLFDO�06�)(5)

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�JHQHUDWH�DQ�06�)(5)�DODUP�DQG�
WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKH�DODUP�FRQGLWLRQ�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�WKHQ�JHQHUDWHV�06�)(5)�DODUP�DQG�WKH�UHFHLYHU�DODUP�UHJLVWHU�
LV�FKHFNHG�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�LV�VHW�WR�SURGXFH�QR�06�)(5)�DODUP�DQG�WKH�DODUP�UHJLVWHU�LV�
UHVHW��7KH�UHFHLYHU�LV�FKHFNHG�IRU�QR�06�)(5)�DODUP�

6XEWHVW������670���/LQN�)URP�6'+�RYHU�2SWLFV

7KLV�VXEWHVW�FKHFNV�WKDW�WKH�670���RSWLFDO�OLQN�OLQN�EHWZHHQ�WKH�6'+�$�5�0RGXOH�DQG�WKH�
��������RSWLFDO�PRGXOH�LV�IXQFWLRQLQJ�FRUUHFWO\��7KLV�WHVW�LV�RQO\�DSSOLFDEOH�LI�$�5�DQG���������
DUH�ILWWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

6,*1$/
670��XQGHU�WHVW

670���237
670���

6,*1$/�
670��XQGHU�WHVW

/223%$&.
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237,&$/�����

6,*1$/�
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35%6��A��
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�QR�ORVV�RI�VLJQDO�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�SDWWHUQ�V\QF�

6XEWHVWV����WR������670���2SWLFDO�(UURU�$GG�DQG�'HWHFW

$V�WKH�670���VLJQDO�DQG�WKH�SDWK�WKURXJK�WKH�RSWLFDO�PRGXOH�KDYH�DOUHDG\�EHHQ�WHVWHG�WKHVH�
VXEWHVWV�FDUU\�RXW�D�PRUH�GHWDLOHG�FKHFN�RI�WKH�670���RSWLFDO�OLQN�RQ�WKH���������ERDUG��7KLV�
WHVW�LV�RQO\�DSSOLFDEOH�LI�$�5�DQG���������DUH�ILWWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

5(68/76�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�QR�/2)��22)�DQG�/23�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�
WKH�HQG�RI�WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�UDWH�VKRXOG�EH�ZLWKLQ�WKH�OLPLWV�

6XEWHVW������670��/LQN�)URP�6'+�RYHU�%LQDU\�,QWHUIDFH

7KLV�VXEWHVW�FKHFNV�WKDW�WKH����0+]�IRXU�ELW�SDUDOOHO�OLQN�EHWZHHQ�WKH�6'+�0RGXOH�DQG�WKH�
ELQDU\�LQWHUIDFH�LV�IXQFWLRQLQJ�FRUUHFWO\�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

6,*1$/�
3$77(51�

670���237
35%6��A��
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670���237
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

5;�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�QR�ORVV�RI�VLJQDO�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�SDWWHUQ�V\QF�

6XEWHVWV����WR������670��%LQDU\�,QWHUIDFH�(UURU�$GG�DQG�'HWHFW

$V�WKH�670���VLJQDO�DQG�WKH�SDWK�WKURXJK�WKH�ELQDU\�LQWHUIDFH�KDYH�DOUHDG\�EHHQ�WHVWHG�WKHVH�
VXEWHVWV�FDUU\�RXW�D�PRUH�GHWDLOHG�FKHFN�RI�WKH�670���ELQDU\�OLQN�RQ�WKH�861�8.7���������
ERDUG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

5(68/76�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�QR�/2)��22)�DQG�/23�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�
WKH�HQG�RI�WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�UDWH�VKRXOG�EH�ZLWKLQ�WKH�OLPLWV�VSHFLILHG�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�LV�VZLWFKHG�RII�IRU�$�7�RU�/2)�VHW�IRU�86���&KHFN�WKH�UHFHLYHU�
IRU�ORVV�RI�VLJQDO�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�WR�HQVXUH�/2)��22)��/23�DQG�SDWWHUQ�V\QF�ORVV�
RFFXUUHG�
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3$77(51�
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVWV����WR������670���%,1$5<�,QWHUIDFH�(UURU�$GG�DQG�'HWHFW

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�FDQ�WUDQVPLW�DQ�670���VLJQDO�YLD�WKH�
ELQDU\�LQWHUIDFH�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�UHFHLYH�WKDW�VLJQDO��7KLV�WHVW�GHSHQGV�
RQ�DQ�H[WHUQDO�ORRSEDFN�DQG�WKHUHIRUH�WHVWV�WKH�ELQDU\�RXWSXW�DQG�LQSXW�FLUFXLWU\�RQ�WKH�861�
8.7���������PRGXOH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7;�

5(68/76�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�IRU�QR�ORVV�RI�VLJQDO�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�WR�HQVXUH�QR�/2)��22)�DQG�/23�RFFXUUHG�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�
WKH�HQG�RI�WKH�JDWLQJ�SHULRG��WKH�ELW�HUURU�UDWH�VKRXOG�EH�ZLWKLQ�WKH�OLPLWV�VSHFLILHG�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�LV�VZLWFKHG�RII�IRU�$�7�RU�/2)�LV�VHW�IRU�86���&KHFN�WKH�
UHFHLYHU�IRU�ORVV�RI�VLJQDO�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�FKHFNHG�WR�HQVXUH�/2)��22)�DQG�/23�RFFXUUHG�

6,*1$/�
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670���%,1$5<
670���
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVWV����DQG������670���%,1$5<�,QWHUIDFH�$���$���%��DQG�%��
'HIDXOWV

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�WUDQVPLWV�WKH�FRUUHFW�YDOXHV�IRU�WKH�
VSHFLILHG�RYHUKHDG�E\WHV�DQG�WKH�XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�GHWHFW�WKHVH�YDOXHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

5(68/76�

6XEWHVW���

XQLW�XQGHU�WHVW�LV�DOORZHG�WR�JDLQ�IUDPH�DQG�SRLQWHU�V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��WKH�
UHFHLYHG�RYHUKHDG�E\WHV�DUH�WKHQ�FKHFNHG�IRU�V\QF��1RWH�WKDW�670���IUDPH�V\QF�GHSHQGV�RQ�
ERWK�/2)�DQG�22)�DODUPV�EHLQJ�LQDFWLYH�

&KHFN�WKH�%��HUURUV� ���

6XEWHVW���

7KH�%��HUURUV�DUH�WKHQ�FKHFNHG��QRWH�V\QF�FKHFN�LV�QRW�UHSHDWHG��

6XEWHVW������670��2SWLFDO�3RZHU�0HDVXUHPHQW

7KLV�WHVW�FKHFNV�WKH�RSWLFDO�SRZHU�PHDVXUHPHQW�FLUFXLW�RQ�WKH�PRGXOH�DW�����0+]�UHFHLYH�
UDWH��7KH�SDWKV�DQG�WUDQVPLWWHU���UHFHLYHU�KDYH�DOUHDG\�EHHQ�IXOO\�WHVWHG�

NOTE ,W�LV�LPSRUWDQW�WKDW�DOO�RSWLFV�XVHG�IRU�WKH�ORRSEDFN�KDYH�EHHQ�WKRURXJKO\�FOHDQHG�LQ�RUGHU�WR�
DYRLG�DQ\�H[FHVVLYH�H[WHUQDO�SRZHU�ORVV�ZKLFK�PD\�FDXVH�WKH�WHVW�WR�IDLO�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�V\QF�SDWWHUQ�V\QF�DQG�WKHQ�WKH�RSWLFDO�SRZHU�LV�
PHDVXUHG�DIWHU���VHFRQGV��$W�WKH�HQG�RI�WKH�PHDVXUHPHQW�SHULRG��WKH�SRZHU�OHYHO�VKRXOG�EH�
ZLWKLQ�WKH�OLPLWV�VSHFLILHG�

6XEWHVW������670���2SWLFDO�3RZHU�0HDVXUHPHQW

7KLV�WHVW�FKHFNV�WKH�RSWLFDO�SRZHU�PHDVXUHPHQW�FLUFXLW�RQ�WKH�PRGXOH�DW�����0+]�UHFHLYH�
UDWH��7KH�SDWKV�DQG�WUDQVPLWWHU���UHFHLYHU�KDYH�DOUHDG\�EHHQ�IXOO\�WHVWHG�

NOTE ,W�LV�LPSRUWDQW�WKDW�DOO�RSWLFV�XVHG�IRU�WKH�ORRSEDFN�KDYH�EHHQ�WKRURXJKO\�FOHDQHG�LQ�RUGHU�WR�
DYRLG�DQ\�H[FHVVLYH�H[WHUQDO�SRZHU�ORVV�ZKLFK�PD\�FDXVH�WKH�WHVW�WR�IDLO�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

5(68/76�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�V\QF�SDWWHUQ�V\QF�DQG�WKHQ�WKH�RSWLFDO�SRZHU�LV�
PHDVXUHG�DIWHU���VHFRQGV��$W�WKH�HQG�RI�WKH�PHDVXUHPHQW�SHULRG��WKH�SRZHU�OHYHO�VKRXOG�EH�
ZLWKLQ�WKH�OLPLWV�VSHFLILHG�

6XEWHVW������670��)UHTXHQF\�0HDVXUHPHQW

7KLV�WHVW�FKHFNV�WKH�IUHTXHQF\�PHDVXUHPHQW�FLUFXLW�RQ�WKH�PRGXOH�DW�����0+]�UHFHLYH�UDWH��
7KH�SDWKV�DQG�WUDQVPLWWHU���UHFHLYHU�KDYH�DOUHDG\�EHHQ�IXOO\�WHVWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�V\QF�SDWWHUQ�V\QF�DQG�WKHQ�WKH�IUHTXHQF\�LV�
PHDVXUHG��$W�WKH�HQG�RI�WKH�PHDVXUHPHQW�SHULRG��WKH�IUHTXHQF\�VKRXOG�EH�ZLWKLQ�WKH�OLPLWV�
VSHFLILHG� /26�LV�QRW�DSSOLFDEOH�WR�86���

6XEWHVW������670���)UHTXHQF\�0HDVXUHPHQW

7KLV�WHVW�FKHFNV�WKH�IUHTXHQF\�PHDVXUHPHQW�FLUFXLW�RQ�WKH�PRGXOH�DW�����0+]�UHFHLYH�UDWH��
7KH�SDWKV�DQG�WUDQVPLWWHU���UHFHLYHU�KDYH�DOUHDG\�EHHQ�IXOO\�WHVWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

5(68/76�

6XEWHVW���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�SDWWHUQ�V\QF�DQG�WKHQ�WKH�IUHTXHQF\�LV�
PHDVXUHG��$W�WKH�HQG�RI�WKH�PHDVXUHPHQW�SHULRG��WKH�IUHTXHQF\�VKRXOG�EH�ZLWKLQ�WKH�OLPLWV�
VSHFLILHG��/26�LV�QRW�DSSOLFDEOH�WR�86��

��������7HVWV

6XEWHVWV����WR������670���2SWLFDO�62+�(UURU�$GG

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861��8.7�DQG�86��

7KHVH�VXEWHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�FDQ�LQVHUW�HUURUV�LQWR�YDULRXV�
RYHUKHDG�E\WHV�DQG�WKH�XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�GHWHFW�WKHVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�
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670���
35%6��A��

6,*1$/�
670��XQGHU�WHVW
3$77(51�

670���237
670���
35%6��A��

7(67�7,0,1*

/223%$&.

��6(&21'6

237,&$/�����

6,*1$/
7(67�)81&7,21
(5525�$''�7<3(
(5525�$''�5$7(

670���237
(5525�	�$/$50
%���%���$�$���)(%(
$V�SHU�7DEOH
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

5;�

5(68/76�

6XEWHVW���

(UURUV�DUH�LQVHUWHG�LQWR�WKH�06�%��E\WHV��7KH�XQLW�XQGHU�WHVW�UHFHLYHU�LV�DOORZHG�WR�JDLQ�IUDPH�
V\QF�DQG�LV�WKHQ�JDWHG�IRU���VHFRQGV��$W�WKH�HQG�RI�WKH�JDWLQJ�SHULRG�WKH�ELW�HUURU�FRXQW�LV�
FKHFNHG�DJDLQVW�WKH�OLPLWV.

6XEWHVW����

7KH�WHVW�LV�UHSHDWHG�IRU�RWKHU�E\WHV�LQ�WKH�62+��7KH�OLPLWV�DUH�VSHFLILHG�LQ�WKH�7DEOH����

6XEWHVW������670���2SWLFDO�6WUHVV�7HVW

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861�DQG�8.7�

7KLV�VXEWHVW�FKHFNV�WKDW�ZKHQ�D�EORFN�RI�]HURV�LV�DGGHG�WR�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU��WKH�
XQLW�XQGHU�WHVW�UHFHLYHU�FDQ�IUDPH�V\QF�DQG�WKDW�2XW�2I�)UDPH�LV�QRW�GHWHFWHG�GXULQJ�D�JDWLQJ�
SHULRG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7KH�XQLW�XQGHU�WHVW�WUDQVPLW�DQG�UHFHLYH�DUH�VHW�XS�DQG�WKH�UHFHLYH�LV�DOORZHG�WR�JDLQ�IUDPH�
V\QF��WKH�UHFHLYHU�LV�FKHFNHG�WR�HQVXUH�LW�KDV�IUDPH�V\QF��QR�22)��/2)��

7KH�XQLW�XQGHU�WHVW�LV�JDWHG�IRU���VHFRQGV��$W�WKH�HQG�RI�WKH�JDWLQJ�SHULRG��WKH�KLVWRU\�UHJLVWHU�
LV�FKHFNHG�WR�HQVXUH�2XW�RI�)UDPH��22)��GLG�QRW�RFFXU.

6,*1$/
/223%$&.�

670���237
237,&$/�����

7(67�7,0,1* ��6(&21'6

6XEWHVW�1R� (UURU�5DWH %\WH�WHVWHG �(UURU�FRXQW

���PLQ� ���PD[

��������� ��LQ�� )UDPH�$�$� ������ ������

��������� �(�� 56�%,3��%�� ������ ������

��������� �(�� 06�)(%( ������ ������

6,*1$/
7(67�)81&7,21
675(66,1*�3$77(51
%/2&.�/(1*7+

670���237
675(66�7(67
$//�=(526
��%<7(6����,78�*�����

6,*1$/�
/223%$&.

670���237
237,&$/������RU�
237,&$/�����
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW������670��2SWLFDO�/RVV�RI�6LJQDO

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861�DQG�8.7�

7KLV�WHVWV�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�/RVV�2I�6LJQDO��$Q�H[WHUQDO�
670��ORRSEDFN�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7KH�XQLW�XQGHU�WHVW�LV�FKHFNHG�IRU�IUDPH�V\QF�

/RVV�RI�IUDPH�LV�JHQHUDWHG�E\�VHWWLQJ�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�WR�670��HOHFWULFDO�DQG�WKH�
UHFHLYHU�LV�FKHFNHG�IRU�ORVV�RI�VLJQDO�

7KH�DODUP�LV�FOHDUHG�E\�VHWWLQJ�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�WR�RSWLFDO�DQG�WKH�UHFHLYHU�LV�
FKHFNHG�IRU�QR�ORVV�RI�VLJQDO�

6XEWHVW������670��%LQDU\�/RVV�RI�6LJQDO

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861��8.7�DQG�86��

7KLV�WHVWV�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�/RVV�2I�6LJQDO��$Q�H[WHUQDO�
670��ORRSEDFN�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

7KH�XQLW�XQGHU�WHVW�LV�FKHFNHG�IRU�IUDPH�V\QF�

/RVV�RI�IUDPH�LV�JHQHUDWHG�E\�VHWWLQJ�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�WR�670��HOHFWULFDO�DQG�WKH�
UHFHLYHU�LV�FKHFNHG�IRU�ORVV�RI�VLJQDO�

7KH�DODUP�LV�FOHDUHG�E\�VHWWLQJ�WKH�XQLW�XQGHU�WHVW�WUDQVPLWWHU�WR�ELQDU\�DQG�WKH�UHFHLYHU�LV�
FKHFNHG�IRU�QR�ORVV�RI�VLJQDO�

7KH�DODUP�LV�FOHDUHG�DQG�WKH�XQLW�XQGHU�WHVW�UHFHLYHU�FKHFNHG�IRU�QR�ORVV�RI�VLJQDO�

6,*1$/�
$/$50

670���237
/26

6,*1$/�
/223%$&.�

670���237
237,&$/������RU�
237,&$/�����

6,*1$/�
$/$50

670���%,1$5<
/26

6,*1$/�
/223%$&.�

670���%,1$5<
237,&$/������RU�
237,&$/�����
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVW������670��F�32+

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861�DQG�8.7�

7KLV�VXEWHVW�FKHFNV�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�VHQG�D�PHVVDJH�LQ�WKH�-��E\WHV�
DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�UHFHLYH�WKDW�PHVVDJH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;

5;

7KH�IROORZLQJ�GHIDXOW�PHVVDJH�LV�VHQW�LQ�WKH�-��E\WHV�

+3����[[�&20081,&$7,216�3(5)250$1&(�$1$/<=(5

*%����������&5���/)�

7KH�UHFHLYHG�E\WHV�DUH�FKHFNHG�IRU�DQ\�HUURUV�LQ�UHFHSWLRQ�

NOTE 7KH�LQVWUXPHQW�QXPEHU�DQG�VHULDO�QXPEHU�ZLOO�YDU\�EHWZHHQ�LQVWUXPHQWV�

6XE�7HVWV����WR�������670��F�3DWWHUQ�7HVWV

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861�DQG�8.7�

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�7UDQVPLWWHU�FDQ�WUDQVPLW�DQ�670��F�SD\ORDG�
FRQWDLQLQJ�WKH�FRUUHFW�WHVW�SDWWHUQV�DQG�WKDW�WKH�XQLW�XQGHU�WHVW�5HFHLYHU�FDQ�GHWHFW�WKHVH�
SDWWHUQV�HUURU�IUHH�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��WKHQ�VHW�XS�DV�IROORZV�

7;�

5;�

6XEWHVW��������

)RU�HDFK�RI�WKH�SDWWHUQV�EHORZ�WKH�XQLW�XQGHU�WHVW�LV�FKHFNHG�IRU�SDWWHUQ�V\QF�DQG�WKHQ�D�
VLQJOH�HUURU�LV�DGGHG�DQG�WKH�ELW�HUURU�UDWH�FRXQWHG��

6,*1$/
7(67�3$77(51

670��F
-�

6,*1$/
/223%$&.

670��F
237,&$/������RU
237,&$/�����

6,*1$/
3$77(51

670��F
$V�SHU�7DEOH

6,*1$/
/223%$&.�

670��F
237,&$/�����
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

6XEWHVWV����WR������)UHTXHQF\�2IIVHW�3RLQWHU�0RYHPHQWV

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861��8.7�DQG�86��

7KHVH�WHVWV�FKHFN�WKDW�WKH�XQLW�XQGHU�WHVW�FDQ�JHQHUDWH�DQG�GHWHFW�IUHTXHQF\�RIIVHW�SRLQWHU�
PRYHPHQWV�DQG�WKDW�QR�HUURUV�RU�PDMRU�DODUPV�DUH�JHQHUDWHG�

7KLV�WHVW�LV�127�LQWHQGHG�WR�FKHFN�WKH�DFFXUDF\�RI�IUHTXHQF\�RIIVHW�SRLQWHU�PRYHV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

7;�

5;�

5(68/76�

6XEWHVW����

7KH�IUHTXHQF\�RIIVHW�LV�VHW�WR������SSP�DQG�WKH�XQLW�XQGHU�WHVW��FKHFNHG�IRU��HUURUV�QRW�
SUHVHQW�

6XEWHVW���

7KH�IUHTXHQF\�RIIVHW�LV��PHDVXUHG�DQG�FKHFNHG�DJDLQVW�OLPLWV���7KH�IUHTXHQF\�RIIVHW�LV�WKHQ�VHW�
WR������SSP�DQG�WKH�WHVW�UHSHDWHG�

6XEWHVW�������670��%DFNJURXQG�3D\ORDGV

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861�DQG�8.7�

7KHVH�WHVWV�FKHFN�WKH�IL[HG�YDOXHV�RI�WKH�EDFNJURXQG�SD\ORDG�RI�WKH�670���VLJQDO�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

6XEWHVW�1XPEHU 3DWWHUQ (UURU�$GG 7HVW�7LPH��VHFV� 1RPLQDO�FRXQW

�� �����35%6 6LQJOH � �

�� �����35%6 6LQJOH � �

�� :25'B� 6LQJOH � �

�� ����35%6 6LQJOH � �

3$</2$'
2))6(7�

670��F
$V�SHU�7DEOH

3$</2$'�
/223%$&.�

670��F
237,&$/�����

7(67�7,0,1* ��6(&21'6

6XEWHVW�1R� ,PSOLHG�9&�2IIVHW

1RPLQDO PLQ�����SSP� PD[�����SSP�

�� ��������SSP �������SSP ��������SSP

��������SSP ��������SSP �������SSP
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

7;�

5;�

6XEWHVW����

7KH�XQLW�XQGHU�WHVW�LV�FKHFNHG�IRU�SDWWHUQ�V\QF�

7KH�XQLW�XQGHU�WHVW�LV�FKHFNHG�IRU�QR�HUURUV�

6XEWHVW�������670��)RUHJURXQG�3D\ORDGV

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861�DQG�8.7�

7KHVH�WHVWV�FKHFN�WKH�IRUHJURXQG��SD\ORDG�RI�WKH�670���VLJQDO�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

7;�

5;�

6XEWHVW����

)RU�HDFK�670���WKH�XQLW�XQGHU�WHVW�LV�FKHFNHG�IRU�SDWWHUQ�V\QF��D�VLQJOH�HUURU�LV�DGGHG�DQG�WKH�
ELW�HUURU�UDWH�FRXQWHG�

6XEWHVW������670���7KUX�0RGH�WHVWV�

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861�DQG�8.7�

7KLV�WHVW�FKHFNV�WKH�XQLW�XQGHU�WHVW�7+58�0RGH�FLUFXLWU\��$�VSHFLDO�IXQFWLRQ�SURYLGHV�
ORRSEDFN�RI�UHFHLYHG�GDWD�

7KH�XQLW�XQGHU�WHVW�LV�VHW�WR�LWV�6'+�GHIDXOW�VWDWH��7KHQ�VHWXS�DV�IROORZV�

6,*1$/
3$77(51
670�XQGHU�WHVW

670���237

������35%6
670���

6,*1$/
86(5�:25'
670�XQGHU�WHVW
/223%$&.�

670���237
����������������
670���
237,&$/�����

6,*1$/
3$</2$'
%$&.*5281'
3$77(51
670�81'(5�7(67

670���237
$8�
$6�)*

������35%6
670���

6,*1$/
3$</2$'�
3$77(51
670�81'(5�7(67
/223%$&.�

670���237
$8�

������35%6
670���������
237,&$/�����
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6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����

7;�

6SHFLDO�)XQFWLRQ�WR�VHOHFW�7(67�0RGH�LQ�©/RRS7KUXª�/&$

5;�

6SHFLDO�)XQFWLRQ�WR�FKHFN�IRU�+��)UDPLQJ�6WDWXV

6XEWHVW���

7KH�+��IUDPLQJ�VWDWXV�LV�FKHFNHG�

6XEWHVW������'&&�3RUW�7HVWV

NOTE 1RW�$SSOLFDEOH�WR�2SWLRQV�861�DQG�8.7�

7KHVH�WHVWV�FKHFN�WKDW�WKH�'DWDFRPP�LQWHUIDFH�LV�IXQFWLRQLQJ��$V�ERWK�WKH�'URS�DQG�,QVHUW�
'&&�IXQFWLRQV�UHTXLUH�D�FORFN�IURP�WKH�PRGXOH��DQ�LQWHUQDO�ORRSEDFN�KDV�EHHQ�SURYLGHG�IRU�
VHOIWHVW��7KH�WHVW�XVHV�DQ�H[WHUQDO�'DWDFRPP�/RRSEDFN��$�VSHFLDO�IXQFWLRQ�RQ�WKH�2'/�
SURFHVVRU�LV�LQYRNHG�IRU�WKLV�WHVW�

([WHUQDO�'DWDFRPP�/RRSEDFN�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH��SDQHO�����WKHQ�VHW�XS�DV�IROORZV�

7;�

5;

2WKHU
/RRSEDFN��'&&�'DWD��([WHUQDO
/RRSEDFN��'&&�&/2&.��,QWHUQDO

6XEWHVW����

7KH�2'/�SURFHVVRU�LV�FKHFNHG�E\�WUDQVPLWWLQJ�D�NQRZQ�SDWWHUQ�LQ�HDFK�WUDQVPLW�62+�DQG�
32+�FKDQQHO�DQG�FKHFNLQJ�WKDW�WKH�SDWWHUQ�FDQ�EH�UHFHLYHG�LQ�WKH�FRUUHVSRQGLQJ�UHFHLYH�
FKDQQHO��(DFK�FKDQQHO�LV�WHVWHG�LQ�VHTXHQFH�

$�VSHFLDO�WHVW�IXQFWLRQ�RQ�WKH�2'/�SURFHVVRU�FKHFNV�WKDW�WKH�562+�RU�062+�FDQ�EH�'URSSHG�
DQG�,QVHUWHG��

�02'( 670���7+58

670��
'&&�,16(57
5(*(1�'&&� RU����08/7�'&&

670��
'&&�'523
5(*(1�'&&� RU����08/7�'&&



�����

6HUYLFH 6HUYLFH�6KHHW�*������2SWLRQV�861��8.7������DQG�����
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6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV�

,QWURGXFWLRQ�

7KLV�6HUYLFH�6KHHW�VKRXOG�EH�XVHG�ZKHQ�WURXEOHVKRRWLQJ�IDXOWV�DVVRFLDWHG�ZLWK�WKH�LQVWUXPHQW�
-LWWHU�7UDQVPLWWHU�	�5HFHLYHU�0RGXOHV�DIWHU�SHUIRUPLQJ�WKH�WURXEOHVKRRWLQJ�GHVFULEHG�LQ�
*HQHUDO�6HUYLFH�6KHHW�*���$�IDXOW\�-LWWHU�7UDQVPLWWHU�RU�5HFHLYHU�0RGXOH�ZLOO�QRUPDOO\�EH�
LQGLFDWHG�DV�D�-LWWHU�6HOIWHVW�IDLOXUH�ZKHQ�UXQQLQJ�WKH�LQVWUXPHQW�VHOIWHVW��

NOTE ,I�WKH�LQVWUXPHQW�LV�ILWWHG�ZLWK�7UDQVPLW�2QO\�RU�5HFHLYH�2QO\�RSWLRQV��WKHQ�VRPH�RI�WKH�VHOIWHVW�
VXEWHVWV�ZLOO�QRW�EH�UXQ��VHH�WKH�IROORZLQJ�GHVFULSWLRQV�IRU�PRUH�LQIRUPDWLRQ��

NOTE 7KH�3'+�VHFWLRQ�RI�WKH�-LWWHU�6HOIWHVW�UHTXLUHV�D�IXOO\�RSHUDWLRQDO�3'+�0RGXOH��7KH�6'+�
VHFWLRQ�RI�WKH�-LWWHU�6HOIWHVW�UHTXLUHV�D�IXOO�RSHUDWLRQDO�6'+�0RGXOH�(OHFWULFDO�DQG�2SWLFDO�LI�
ILWWHG��(QVXUH�WKDW�WKH�LQVWUXPHQW�SDVVHV�ERWK�3'+�DQG�6'+�6HOIWHVWV�EHIRUH�7URXEOHVKRRWLQJ�
6HOIWHVW�IDLOXUH�

7KH�IROORZLQJ�WURXEOHVKRRWLQJ�DLPV�WR�LVRODWH�WKH�IDXOW�WR�HLWKHU�WKH�-LWWHU�7UDQVPLW�%RDUG�
$VVHPEO\�RQ�WKH�-LWWHU�7UDQVPLWWHU�0RGXOH�RU�WKH�-LWWHU�5HFHLYH�%RDUG�$VVHPEO\�RQ�WKH�-LWWHU�
5HFHLYHU�0RGXOH��2QFH�WKH�IDXOW\�ERDUG�DVVHPEO\�KDV�EHHQ�ORFDWHG�LW�VKRXOG�EH�UHSODFHG�
XVLQJ�WKH�5HSODFHPHQW�3URFHGXUHV�VHFWLRQ�LQ�WKLV�0DQXDO��7KH�FRUUHFW�SDUW�WR�RUGHU�ZLOO�EH�
IRXQG�LQ�WKH�5HSODFHDEOH�3DUWV�VHFWLRQ�LQ�WKLV�0DQXDO��

NOTE ,I�6'+�-LWWHU�5HFHLYHU�0RGXOHV��GRXEOH�ZLGWK��DUH�RQ�WKH�([FKDQJH�3URJUDP�

�0�:DQGHU�5HI�,Q�7URXEOHVKRRWLQJ�

$�IDXOW�LQ�WKH��0�:DQGHU�5HIHUHQFH�,QSXW�VWDJHV�RI�WKH�-LWWHU�5HFHLYHU�0RGXOH�ZLOO�EH�
LQGLFDWHG�E\�IDLOXUH�RI�WKH�UHOHYDQW�3HUIRUPDQFH�7HVW�LQ�WKH�&DOLEUDWLRQ�0DQXDO��

,I�WKH�LQVWUXPHQW�GLVSOD\�LQGLFDWHV�§1R�5HIHUHQFH�,QSXW¨�RU�VLPLODU�PHVVDJH��WKHQ�FKHFN�WKH�
RQ�ERDUG�IXVH�RQ�WKH�-LWWHU�5HFHLYHU�%RDUG�XVLQJ�DQ�RKPPHWHU��,I�WKLV�IXVH�LV�EORZQ�LW�PD\�EH�
UHSODFHG�XVLQJ�WKH�SDUW�QXPEHU�IURP�WKH�5HSODFHDEOH�3DUWV�6HFWLRQ�LQ�WKLV�0DQXDO��$IWHU�
UHSODFHPHQW��UHUXQ�WKH�IDLOLQJ�3HUIRUPDQFH�7HVW�WR�YHULI\�UHSDLU��7KH�RQ�ERDUG�IXVH�LV�
LGHQWLILHG�DV�DQ�LQ�OLQH��WZR�ZLUH��WKURXJK�KROH�W\SH�QRUPDOO\�FRORXUHG�JUHHQ�DQG�
DSSUR[LPDWHO\���PP�[���PP�GLDPHWHU��7KH�UDWLQJ�LV�VWDPSHG�RQ�WKH�IXVH�ERG\��

7URXEOHVKRRWLQJ�3URFHGXUH�

,I�WKH�-LWWHU�6HOIWHVW�IDLOV��XVH�WKH�IROORZLQJ�SURFHGXUH�DQG�DFFRPSDQ\LQJ�VHOIWHVW�
LQIRUPDWLRQ�WR�WURXEOHVKRRW�WKH�IDLO�FRGH��

1 &KHFN�WKDW�WKH�FRUUHFW�SRUWV�KDYH�EHHQ�ORRSHG�RQ�WKH�0RGXOHV�VHH�6HUYLFH�6KHHW�*��

2 &DUU\�RXW�WKH�-LWWHU�7UDQVPLWWHU�&DOLEUDWLRQ�DV�GHVFULEHG�LQ�WKH�$GMXVWPHQWV�VHFWLRQ�RI�WKLV�
0DQXDO��

,I�WKH�-LWWHU�7UDQVPLWWHU�&DOLEUDWLRQ�VWLOO�FDQ�QRW�EH�PDGH�WR�SDVV��VXVSHFW�D�IDXOW�RQ�WKH�
-,77(5�75$160,77(5�$VVHPEO\��

,I�WKH�-,77(5�75$160,77(5�&DOLEUDWLRQ�LV�2.��DQG�WKH�VHOIWHVW�VWLOO�IDLOV��FDUU\�RXW�WKH�
DXWRPDWLF�-LWWHU�5HFHLYHU�3HUIRUPDQFH�7HVWV�DV�GHVFULEHG�LQ�WKH�&DOLEUDWLRQ�0DQXDO��
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6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

NOTE ,I�2SWLFDO�-LWWHU�5HFHLYHU�LV�ILWWHG��WKH�670���DQG�670���5HFRYHUHG�&ORFNV�QHHG�WR�EH�VHW�XS�
EHIRUH�UXQQLQJ�-LWWHU�5[�&DOLEUDWLRQ��VHH�VHFWLRQ����

CAUTION ,I�-LWWHU�5;�&DOLEUDWLRQ�HQFRXQWHUV�D�SUREOHPV���L�H��FDEOHV�PLVVLQJ�RU�5HFRYHUHG�&ORFN�
PDODGMXVWHG��QR�PHVVDJH�ZLOO�EH�GLVSOD\HG�WKH�LQVWUXPHQW�ZLOO�VLPSO\�IUHH]H�XQWLO�WKH�SUREOHP�
LV�UHFWLILHG�

,I�WKH�-LWWHU�6HOIWHVW�VWLOO�IDLOV��RU�WKH�FDOLEUDWLRQ�ZLOO�QRW�FRPSOHWH��VXVSHFW�D�IDXOW�RQ�WKH�
-,77(5�5(&(,9(5�$VVHPEO\��,I�WKH�6HOI�7HVW�IDLOFRGH�LQGLFDWHV�DQ�2SWLFDO�IDLOXUH�FKHFN�WKH�
2SWLFDO�$GDSWRU�DV�EHORZ�EHIRUH�FKDQJLQJ�WKH�0RGXOH�

CAUTION 0DQ\�2SWLFDO�,QWHUIDFH�SUREOHPV�DUH�FDXVHG�E\�FRQWDPLQDWLRQ�RQ�WKH�2SWLFDO�,QWHUIDFH�
FRQQHFWRUV�RU�DQG�FRXSOLQJV��$OZD\V�FRYHU�WKH�HQGV�RI�RSWLFDO�FDEOHV�DQG�FRQQHFWRUV�ZLWK�
SURWHFWLYH�FDSV�ZKHQ�QRW�LQ�XVH��
([DPLQH�WKH�HQGV�RI�2SWLFDO�&DEOHV�EHIRUH�XVH��,I�YLVLEOH�FRQWDPLQDWLRQ�LV�SUHVHQW�'2�127�
86(�GLUW�LV�HDVLO\�WUDQVIHUUHG�WR�WKH�2SWLFDO�0RGXOH�FRQQHFWRU�ZKLFK�PD\�UHVXOW�LQ�SHUPDQHQW�
GDPDJH��,I�LQ�GRXEW��WKH�FDEOH�VKRXOG�EH�UHSODFHG�RU�FOHDQHG��,I�WKH�2SWLFDO�,QWHUIDFH�6HOIWHVWV�
VWLOO�IDLO��WKH�RSWLFDO�LQWHUIDFHV�RQ�WKH�0RGXOH�VKRXOG�EH�FOHDQHG��
:KHQ�FOHDQLQJ��UHIHU�WR�+HZOHWW�3DFNDUG�ERRNOHW�/LJKWZDYH�&RQQHFWLRQ�7HFKQLTXHV�IRU�EHWWHU�
0HDVXUHPHQWV�+3�3DUW�1XPEHU��������������
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6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

7HVW������-LWWHU�7HVWV

7KH�MLWWHU�VHOI�WHVWV�DUH�JURXSHG�LQWR�WKUHH�PDLQ�WHVW�VHFWLRQV�WR�DOORZ�IRU�YDU\LQJ�
FRPELQDWLRQV�RI�IXQFWLRQDOLW\��WKHVH�DUH�

 • -LWWHU�*HQHUDWRU�0RGXOH�3UHVHQW�2QO\

 • -LWWHU�5HFHLYHU�0RGXOH�3UHVHQW�2QO\

 • %RWK�-LWWHU�0RGXOHV�3UHVHQW

:KHQ�RQO\�RQH�MLWWHU�PRGXOH�LV�SUHVHQW�RQO\�WKH�WHVW�VHFWLRQ�DSSOLFDEOH�WR�WKDW�PRGXOH�LV�
SHUIRUPHG��:KHQ�ERWK�PRGXOHV�DUH�SUHVHQW�DOO�WKUHH�WHVW�VHFWLRQV�DUH�SHUIRUPHG�

$Q�H[WUD�WHVW�LV�LQFOXGHG�LQ�WKH�ILUVW�VHFWLRQ�ZKLFK�ZLOO�EH�SHUIRUPHG�RQO\�ZKHQ�DQ�6'+�
PRGXOH�LV�ILWWHG�LQ�WKH�XQLW�XQGHU�WHVW�

���0�DQG��0�WHVWV�ZLOO�QRW�EH�SHUIRUPHG�ZKHQ�RSWLRQ�����LV�SUHVHQW�

-LWWHU�*HQHUDWRU�2QO\

6XEWHVWV���WR���

7KHVH�WHVWV�FKHFN�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�JHQHUDWH�MLWWHU�VXIILFLHQW�WR�FDXVH�HUURUV�
LQ�WKH�3'+�UHFHLYHU��DQG�WKDW�MLWWHU�JHQHUDWHG�EHORZ�WKDW�OHYHO�FDXVHV�QR�HUURUV�

$Q�H[WHUQDO�ORRSEDFN�3'+�7[�WR�5[�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�WUDQVPLW�VLJQDO�LV�MLWWHUHG�DW�LQFUHDVLQJ�IUHTXHQFLHV�XQWLO�HUURUV�DUH�
GHWHFWHG�

NOTE $Q�DGGLWLRQDO�WHVW�KDV�EHHQ�DGGHG�DV�SDUW�RI�VXE�WHVWV���DQG���WR�GHWHFW�WKH�LOOHJDO�RSWLRQ�PL[�RI�
8+.�MLWWHU�7[��DQG�6'+�FORFN�FDUG�PRGLILHG�IRU�����0+]��7KLV�LV�WKH�ILUVW�DFWLRQ�LQ�WKH�ILUVW�MLWWHU�
VXEWHVW��,I�WKLV�HUURU�LV�GHWHFWHG��QR�IXUWKHU�WHVWV�DUH�UXQ�

�

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 3'+�([WHUQDO
&ORFN�5DWH 6HH�7DEOH�EHORZ
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3'+�3DWWHUQ 35%6��
Jitter�Amplitude 10 U,
Modulation�Frequency 6HH�7DEOH�EHORZ
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6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

NOTE 6XIILFLHQW�MLWWHU�FDQQRW�EH�JHQHUDWHG�WR�FDXVH�HUURUV�DW�����0E�V�

6XEWHVW����WR���

,I�WKH�XQLW�XQGHU�WHVW�LV�ILWWHG�ZLWK�DQ�6'+�PRGXOH�WKHQ�WKHVH�WHVWV�DUH�SHUIRUPHG�

7KHVH�WHVWV�FKHFN�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�JHQHUDWH�VXIILFLHQW�MLWWHU�LQ�WKH�����0+]�
FORFN�VXSSOLHG�WR�WKH�6'+�WUDQVPLWWHU�WR�FDXVH�HUURUV�LQ�WKH�6'+�UHFHLYHU��DQG�WKDW�MLWWHU�
JHQHUDWHG�EHORZ�WKDW�OHYHO�FDXVHV�QR�HUURUV�

$Q�H[WHUQDO�ORRSEDFN�6'+�7[�WR�5[�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�WUDQVPLW�VLJQDO�LV�MLWWHUHG�DW�LQFUHDVLQJ�IUHTXHQFLHV�XQWLO�HUURUV�DUH�
GHWHFWHG�

6XEWHVW�1XPEHU� &ORFN�5DWH� 0RGXODWLRQ�)UHTXHQF\

� ���0 �N+]

� ���0 �N+]

� ��0 �N+]

� ��0 �N+]

� ��0 ���N+]

� �0 �N+]

� �0 �N+]

� �0 ��N+]

� �0 �N+]

�� �0 �N+]

���7KHVH�VXE�WHVWV�DUH�QRW�UXQ�LI�WKH�RSWLRQ�����3'+�PRGXOH�
LV�SUHVHQW�

���7KHVH�VXE�WHVWV�DUH�QRW�UXQ�DV�WKH�63'+�UHFHLYHG�ZDV�
LPSURYHG�WR�EH�PRUH�WROHUDQFH�RI�KLJK�IUHTXHQF\��KLJK�
DPSOLWXGH�MLWWHU�VXFK�WKDW�LW�FDQ�QRW�EH�JXDUDQWHHG�WR�
SURGXFH�HUURUV�

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�([WHUQDO
&ORFN�5DWH 6HH�7DEOH�EHORZ
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3'+�3DWWHUQ 35%6��
Jitter�Amplitude 10 U,
Modulation�Frequency 6HH�7DEOH�EHORZ
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6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

NOTE 6XIILFLHQW�MLWWHU�FDQQRW�EH�JHQHUDWHG�WR�FDXVH�HUURUV�LQ�6'+�VLJQDO�

-LWWHU�5HFHLYHU�2QO\

6XEWHVWV����WR���

7KHVH�WHVWV�FKHFN�WKDW�WKH�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�LQWULQVLF�MLWWHU�
IURP�WKH�3'+�WUDQVPLW�PRGXOH�

$Q�H[WHUQDO�ORRSEDFN�IURP�3'+�7[�WR�3'+�5[�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�3'+�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�LQ�WKH�IROORZLQJ�7DEOH�IRU�YDULRXV�SDWWHUQV�

7KH�WHVW�LV�UHSHDWHG�IRU��0���0����0�DQG����0�UDWHV��

6XEWHVW�1R� &ORFN�5DWH� 0RGXODWLRQ�)UHTXHQF\

�� ���0 �N+]

�� ���0 �N+]

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 3'+�([WHUQDO
)LOWHUV 2II
-LWWHU�5DQJH ����8,
&ORFN�5DWH 6HH�7DEOH�EHORZ
3DWWHUQ 6HH�7DEOH�EHORZ

6XEWHVW�1R� &ORFN�5DWH 7HVW�3DWWHUQ 8SSHU�/LPLW��8,� /RZHU�/LPLW��8,�

�� ���0 35%6�� ��� ����

�� ���0 $OO�]HURHV ���� ����

�� ���0 ���� ��� ����

�� ���0 $OO�RQHV ��� ����

�� ��0 35%6�� ���� ����

�� ��0 $OO�]HURHV ���� ����

�� ��0 ���� ���� ����

�� ��0 $OO�RQHV ���� ����

�� �0 35%6�� ���� ����

�� �0 $OO�]HURHV ���� ����

�� �0 ���� ���� ����

�� �0 $OO�RQHV ���� ����

�� �0 35%6�� ���� ����

�� �0 $OO�]HURHV ���� ����
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6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

$GGLWLRQV�WR�6XEWHVWV������������	���

7KHVH�WHVWV�FKHFN�WKH�3'+�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�LQWULQVLF�MLWWHU�
IURP�WKH�63'+�RU�X3'+�WUDQVPLW�PRGXOH�

7KH�3'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�3'+�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�3'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV���

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

7UDQVPLWWHU� �������������8,�SS���
5HFHLYHU� ������ ±LQWULQVLFV�RI���������������������������

-LWWHU�*HQHUDWRU�DQG�5HFHLYHU�3UHVHQW

6XEWHVWV����WR���

7KHVH�WHVWV�FKHFN�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�FRUUHFWO\�JHQHUDWH�YDULRXV�OHYHOV�DQG�
IUHTXHQFLHV�RI�MLWWHU�LQ�WKH�3'+�WUDQVPLW�VLJQDO�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�
PHDVXUH�WKH�MLWWHU�LQ�WKH�3'+�UHFHLYH�VLJQDO�

$Q�H[WHUQDO�ORRSEDFN�IURP�3'+�7[�WR�3'+�5[�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�3'+�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

�� �0 ���� ���� ����

�� �0 $OO�RQHV ���� ����

���7KHVH�WHVWV�DUH�QRW�UXQ�LI�WKH�RSWLRQ�����3'+�PRGXOH�LV�SUHVHQW�

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 3'+�([WHUQDO
)LOWHUV 2II
3DWWHUQ 6HH�7DEOH�EHORZ

6XEWHVW�1XPEHU %LW�5DWH 5DQJH 7HVW�3D\ORDG 8SSHU�7HVW�/LPLW /RZHU�7HVW�/LPLW

�� ���0 �����8, �DOO�]HURV ������ �������

�� ���0� ����8, �DOO�RQHV� ������ ������

�� ��0� ����8, �DOO�RQHV ������ ������

��� ��0� ����8, �DOO�RQHV ������� ������

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 3'+�([WHUQDO
&ORFN�5DWH 6HH�7DEOH�EHORZ
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3DWWHUQ $OO�2QHV�����0�$OO�=HURHV�
-LWWHU�$PSOLWXGH 6HH�7DEOH�EHORZ
0RGXODWLRQ�)UHTXHQF\ 6HH�7DEOH�EHORZ

6XEWHVW�1R� &ORFN�5DWH 7HVW�3DWWHUQ 8SSHU�/LPLW��8,� /RZHU�/LPLW��8,�
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6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�LQ�7DEOH�IRU�DOO�]HURHV�DW����0�DQG�DOO�RQHV�DUH���0���0�DQG��0�

7KH�WHVW�LV�UHSHDWHG�IRU��0���0����0�DQG����0�UDWHV

$GGLWLRQV�WR�6XEWHVWV������������	���

7KHVH�WHVWV�FKHFN�WKH�3'+�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�IURP�WKH�
-LWWHU�*HQHUDWRU�YLD�WKH�63'+�RU�83'+�WUDQVPLW�PRGXOH�

7KH�3'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�3'+�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�3'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

�7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�LQ�WKH�7DEOH�IRU�WKH�YDULRXV�SDWWHUQV�

���8,�SS� �������UPV���8,� �������UPV

6XEWHVW�1R� &ORFN�5DWH
0RGXODWLRQ�)UHTXHQF\�

�+]�
8SSHU�/LPLW�

�8,�
/RZHU�/LPLW�

�8,�

��

���7KHVH�WHVWV�DUH�QRW�UXQ�LW�WKH�RSWLRQ�����3'+�PRGXOH�LV�SUHVHQW�

���0 2II ���� ����

�� ���0 �� ���� ���

�� ���0 � ��� ���

�� ���0 ��� ��� ���

�� ��0 2II ���� ����

�� ��0 �� ���� ���

�� ��0 � ��� ���

�� ��0 ��� ��� ���

�� �0 2II ���� ����

�� �0 �� ���� ���

�� �0 � ��� ���

�� �0 ��� ��� ���

�� �0 2II ���� ����

�� �0 �� ���� ���

�� �0 � ��� ���

�� �0 ��� ��� ���

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 3'+�([WHUQDO
)LOWHUV 2II
3DWWHUQ $OO�2QHV�����0�DOO�=HURV�
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6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

7UDQVPLWWHU� �������������������������������������������
5HFHLYHU� ����������������������������������������

7UDQVPLWWHU� �������������������������������������������
5HFHLYHU� ������������������������������������������

6XEWHVWV����WR���

7KHVH�WHVWV�FKHFN�IRU�FRUUHFW�RSHUDWLRQ�RI�WKH�KLWV�GHWHFWRU�

$Q�H[WHUQDO�ORRSEDFN�IURP�3'+�7[�WR�3'+�5[�LV�XVHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�3'+�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV��

6XEWHVW�1XPEHU %LW�5DWH -LWWHU�$PSOLWXGH
8,SS

0RG��)UHTXHQF\�
+]

8SSHU�
7HVW�/LPLW

/RZHU�
7HVW�/LPLW

��� ���0� �� ��.� ������ ������

��� ��0� �� ���.� ������ ������

��� �0� �� ���.� ������ ������

��� �0� �� ��.� ������ ������

/RRSEDFN 3'+�([WHUQDO
7HVW�7LPLQJ ��VHFRQG
&ORFN�5DWH 6HH�7DEOH�EHORZ
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3DWWHUQ $OO�2QHV�����0�$OO�=HURHV
-LWWHU�$PSOLWXGH ��8,
0RGXODWLRQ�)UHTXHQF\ �����+]
+LWV�7KUHVKROG ����8,

6XEWHVW�1R� &ORFN�5DWH 8SSHU�/LPLW� /RZHU�/LPLW�

�� �0 ���� ����

��

���7KHVH�WHVWV�DUH�QRW�UXQ�LI�WKH�RSWLRQ�����3'+
PRGXOH�LV�SUHVHQW�

�0 ���� ����

�� ��0 ���� ����

�� ���0 ���� ����
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6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

$�.�-LWWHU�*HQHUDWRU�2QO\

6XEWHVW����^5HTXLUHV�DQ\�3'+�7[�5[��$�.�-LWWHU�7[�PRGXOHV�`

7KLV�WHVW�FKHFNV�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�JHQHUDWH�MLWWHU�DW�3'+���0E�V�UDQJH�����
1RWH�WKDW�VXIILFLHQW�MLWWHU�FDQQRW�EH�JHQHUDWHG�WR�FDXVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

6XEWHVW����^5HTXLUHV�DQ\�3'+�7[�5[��$�.�-LWWHU�7[��DQ\�-LWWHU�5[�PRGXOHV�`

7KLV�WHVW�FKHFNV�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�FRUUHFWO\�JHQHUDWH�MLWWHU�DW�3'+���0E�V�
UDQJH����LQ�WKH�3'+�WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�PHDVXUH�WKH�
MLWWHU�LQ�WKH�3'+�UHFHLYH�VLJQDO�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

6XEWHVW����^5HTXLUHV�DQ\�3'+�7[�5[��$�.�-LWWHU�7[��DQ\�-LWWHU�5[�PRGXOHV�`

7KLV�WHVW�FKHFNV�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�JHQHUDWH�VXIILFLHQW�MLWWHU�DW�3'+���0E�V�
UDQJH����LQ�WKH�3'+�WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�GHWHFW�DQ�RYHU�
UDQJH�FRQGLWLRQ��EXW�GRHV�QRW�ORVH�ORFN�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

6XEWHVW����5HTXLUHV�DQ\�6'+�7[�5[��$�.�-LWWHU�7[�PRGXOHV�

7KLV�WHVW�FKHFNV�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�JHQHUDWH�MLWWHU�DW�6'+�����0E�V�UDQJH�����
1RWH�WKDW�VXIILFLHQW�MLWWHU�FDQQRW�EH�JHQHUDWHG�WR�FDXVH�HUURUV�

5XQV�RQO\�ZKHQ�$//�7(676�LV�VHOHFWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

/RRSEDFN ([WHUQDO�ORRSEDFN�3'+�7[�WR�5[
7HVW�7LPLQJ ��VHFRQGV
7[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3'+�3DWWHUQ 35%6��

/RRSEDFN ([WHUQDO�ORRSEDFN�3'+�7[�WR�5[
7HVW�7LPLQJ ��VHFRQGV
7[�-LWWHU�5DQJH ���8,
5[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3'+�3DWWHUQ $OO�2QHV

/RRSEDFN ([WHUQDO�ORRSEDFN�3'+�7[�WR�5[
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
7[�-LWWHU�5DQJH ���8,
5[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3'+�3DWWHUQ $OO�2QHV

/RRSEDFN ([WHUQDO�ORRSEDFN�6'+�7[�WR�5[
7HVW�7LPLQJ ��VHFRQGV
7[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU



�����

6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

6XEWHVW����5HTXLUHV�DQ\�6'+�7[��$�.�-LWWHU�7[��670��H�-LWWHU�5[�PRGXOHV�

7KLV�WHVW�FKHFNV�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�FRUUHFWO\�JHQHUDWH�MLWWHU�DW�UDQJH����LQ�WKH�6'+�
WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�LQ�WKH�����0+]�
HOHFWULFDO�UHFHLYH�VLJQDO�

5XQV�RQO\�ZKHQ�-,77(5�7(676�LV�VHOHFWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

6XEWHVW����5HTXLUHV�8+����8+����858���861���8.7�6'+�7[��$�.�-LWWHU�7[�
670��R�-LWWHU�5[�PRGXOHV�

7KLV�WHVW�FKHFNV�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�FRUUHFWO\�JHQHUDWH�MLWWHU�DW�UDQJH����LQ�WKH�6'+�
WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�LQ�WKH�����0+]�
RSWLFDO�UHFHLYH�VLJQDO�

5XQV�RQO\�ZKHQ�-,77(5�7(676�LV�VHOHFWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV���

6XEWHVW����5HTXLUHV�8+����858���861���8.7�6'+�7[��$�.�-LWWHU�7[��670��2�-LWWHU�5[�
PRGXOHV�

7KLV�WHVW�FKHFNV�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�FRUUHFWO\�JHQHUDWH�MLWWHU�DW�UDQJH�����LQ�WKH�6'+�
WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�LQ�WKH�����0+]�
RSWLFDO�UHFHLYH�VLJQDO�

5XQV�RQO\�ZKHQ�-,77(5�7(676�LV�VHOHFWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV���

3'+�3DWWHUQ 35%6��

/RRSEDFN ([WHUQDO�ORRSEDFN�6'+�RXWSXW�WR�670��H�-LWWHU�LQSXW
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
7[�-LWWHU�5DQJH ���8,
5[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3'+�3DWWHUQ 35%6��

/RRSEDFN ([WHUQDO�ORRSEDFN�6'+�RXWSXW�WR�670��R�LQSXW
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3DWWHUQ 35%6��

/RRSEDFN ([WHUQDO�ORRSEDFN�6'+�RXWSXW�WR�670��R�-LWWHU�LQSXW
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
7[�-LWWHU�5DQJH ����8,
5[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3'+�3DWWHUQ 35%6��

/RRSEDFN ([WHUQDO�ORRSEDFN�6'+�7[�WR�5[
7HVW�7LPLQJ ��VHFRQGV



�����

6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

670�-LWWHU�5HFHLYHU�6HOIWHVWV

670�-LWWHU�5HFHLYHU�6HOIWHVWV

7KHVH�MLWWHU�VHOI�WHVWV�DUH�JURXSHG�LQWR�WKUHH�PDLQ�WHVW�VHFWLRQV�WR�DOORZ�IRU�

 • 670��H�HOHFWULFDO�LQWHUIDFH�DW�����0E�V

 • 670��H������HOHFWULFDO�LQWHUIDFH�DW�����0E�V�SOXV�RSWLFDO�LQWHUIDFH�DW�����0E�V

 • 670��H�����������DV�DERYH�SOXV�����0E�V�RSWLFDO�LQWHUIDFH

(DFK�WHVW�0867�KDYH�D�FRUUHVSRQGLQJ�6'+�WUDQVPLWWHU�ILWWHG�RWKHUZLVH�QR�VHOI�WHVWV�DUH�
SRVVLEOH��,I�D�MLWWHU�JHQHUDWRU�LV�ILWWHG�WKHQ�IXUWKHU�WHVWV�FDQ�EH�FDUULHG�RXW�

670��H�SOXV�6'+�7[�3UHVHQW

6XEWHVWV��������

7KHVH�WHVWV�FKHFN�WKH�����0+]�HOHFWULFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�
LQWULQVLF�MLWWHU�IURP�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�ERWK�WKH�6'+�LQSXW�DQG�WKH�670��H�LQSXW�XVLQJ�
YHU\�VKRUW�FDEOHV�DQG�D�7�SLHFH�RQ�WKH�6'+�RXWSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV��

$GGLWLRQV�WR�6XEWHVW���

7KHVH�WHVWV�FKHFN�WKH�����0+]�HOHFWULFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�
LQWULQVLF�MLWWHU�IURP�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�ERWK�WKH�6'+�LQSXW�DQG�WKH�670��H�LQSXW�XVLQJ�
YHU\�VKRUW�FDEOHV�DQG�D�7�SLHFH�RQ�WKH�6'+�RXWSXW�

/RRSEDFN 6'+�H[WHUQDO��670��H�H[WHUQDO
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 6HH�7DEOH�EHORZ

6XEWHVW�1XPEHU 5DQJH 7HVW�3D\ORDG 8SSHU�7HVW�/LPLW /RZHU�7HVW�/LPLW

�� ����8, 35%6�� ���� ����

�� ����8, $OO�=HURV ���� ����

�� ����8, $OO�2QHV ���� ����

�� ���8, 35%6�� ���� ����

�� ���8, $OO�=HURV ���� ����

�� ���8, $OO�2QHV ���� ����



�����

6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

�7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�LQ�WKH�7DEOH�IRU�WKH�YDULRXV�SDWWHUQV�

6XE�7HVW�1R�5DQJH�

7HVW�3D\ORDG�8SSHU�7HVW�/LPLW�/RZHU�7HVW�/LPLW�(UURU�&RGHV�IRU�5HVXOW�/RZ�+LJK�9&2�1RW�
-LWWHU�670�/26�6HWWOLQJ�8QORFN��

7UDQVPLWWHU� �������������8,�SS���5HFHLYHU� �������������

670��H�SOXV�6'+�7[�SOXV�-LWWHU�*HQHUDWRU�3UHVHQW

6XEWHVWV��������

7KHVH�WHVWV�FKHFN�WKH�����0+]�HOHFWULFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�
MLWWHU�IURP�WKH�-LWWHU�*HQHUDWRU�YLD�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�ERWK�WKH�6'+�LQSXW�DQG�WKH�670��H�LQSXW�XVLQJ�
YHU\�VKRUW�FDEOHV�DQG�D�7�SLHFH�RQ�WKH�6'+�RXWSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

$GGLWLRQV�WR�6XEWHVW���

7KHVH�WHVWV�FKHFN�WKH�����0+]�HOHFWULFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�
MLWWHU�IURP�WKH�-LWWHU�*HQHUDWRU�YLD�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�ERWK�WKH�6'+�LQSXW�DQG�WKH�670��H�LQSXW�XVLQJ�
YHU\�VKRUW�FDEOHV�DQG�D�7�SLHFH�RQ�WKH�6'+�RXWSXW�

/RRSEDFN 6'+�H[WHUQDO��670��H�H[WHUQDO

7HVW�7LPLQJ ��VHFRQGV

)LOWHUV 2II

670�3D\ORDG ����0E�V

3DWWHUQ 6HH�7DEOH�EHORZ

6XEWHVW�1XPEHU �5DQJH 7HVW�3D\ORDG 8SSHU�7HVW�/LPLW /RZHU�7HVW�/LPLW

��� ����8, 35%6�� ����� �����

/RRSEDFN 6'+�H[WHUQDO��670��H�H[WHUQDO
7HVW�7LPLQJ ��VHFRQGV
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 35%6���SD\ORDG



�����

6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV��

�7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

7[� �������8,��������������5[� ������������
7[� �������8,��������������5[� ������������

6XEWHVW���

7KLV�WHVW�FKHFNV�IRU�FRUUHFW�RSHUDWLRQ�RI�WKH�KLWV�GHWHFWRU�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�ERWK�WKH�6'+�LQSXW�DQG�WKH�670��H�LQSXW�XVLQJ�
YHU\�VKRUW�FDEOHV�DQG�D�7�SLHFH�RQ�WKH�6'+�RXWSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

670����SOXV�6'+�7[�3UHVHQW

6XEWHVWV��������

7KHVH�WHVWV�FKHFN�WKH�����0+]�RSWLFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�
LQWULQVLF�MLWWHU�IURP�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

/RRSEDFN 6'+�H[WHUQDO��670��H�H[WHUQDO
7HVW�7LPLQJ ��VHFRQGV
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 35%6���SD\ORDG

/RRSEDFN 6'+�H[WHUQDO��670��H�H[WHUQDO
7HVW�7LPLQJ ��VHFRQG
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 35%6���SD\ORDG
5;�7KUHVKROG ����8,

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670���(�H[WHUQDO
)LOWHUV 2II
670�3D\ORDG ����0E�V
7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670����H[WHUQDO
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 35%6���SD\ORDG



�����

6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

$GGLWLRQV�WR�6XEWHVW���

7KHVH�WHVWV�FKHFN�WKH�����0+]�RSWLFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�
LQWULQVLF�MLWWHU�IURP�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV��

�7UDQVPLWWHU� �������������8,�SS���5HFHLYHU� ������������

670����SOXV�6'+�7[�SOXV�-LWWHU�*HQHUDWRU�3UHVHQW�

6XEWHVWV��������

7KHVH�WHVWV�FKHFN�WKH�����0+]�RSWLFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�
IURP�WKH�-LWWHU�*HQHUDWRU�YLD�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV��

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670��R�H[WHUQDO
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 6HH�7DEOH�EHORZ

6XEWHVW�1XPEHU� �5DQJH 7HVW�3D\ORDG 8SSHU�7HVW�/LPLW /RZHU�7HVW�/LPLW

��� ����8, $OO�2QHV ����� �����

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670��2�H[WHUQDO
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 6HH�7DEOH�EHORZ

6XEWHVW�1XPEHU -LWWHU�$PS 0RG�)UHT 8SSHU�7HVW�/LPLW /RZHU�7HVW�/LPLW

�� 2II � ���� ����

�� ����8, ����+] ��� ���

�� ����8, ��N+] ��� ���

�� ����8, ���N+] ���� ����

�� ����8, ����N+] ���� ����

�� ����8, ��0+] ���� ����



�����

6HUYLFH 6HUYLFH�6KHHW�*�����-LWWHU�7UDQVPLWWHU�DQG�5HFHLYHU�0RGXOHV

$GGLWLRQV�WR�6XEWHVW���

7KHVH�WHVWV�FKHFN�WKH�����0+]�RSWLFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�
IURP�WKH�-LWWHU�*HQHUDWRU�YLD�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV��

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

7[� �������8,���������������5[� ������������������
7[� �������8,������������5[� �������������������

6XEWHVW���

7KLV�WHVW�FKHFNV�IRU�FRUUHFW�RSHUDWLRQ�RI�WKH�KLWV�GHWHFWRU�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

670����SOXV�6'+�7[�3UHVHQW

6XEWHVWV��������

7KHVH�WHVWV�FKHFN�WKH�����0+]�RSWLFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�
LQWULQVLF�MLWWHU�IURP�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV��

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670��2�H[WHUQDO
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 35%6���SD\ORDG

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670��R�H[WHUQDO
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 35%6���SD\ORDG
5;�7KUHVKROG ����8,

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670��R�H[WHUQDO
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 6HH�7DEOH�EHORZ
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$GGLWLRQV�WR�6XEWHVW���

7KHVH�WHVWV�FKHFN�WKH�����0+]�RSWLFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�
LQWULQVLF�MLWWHU�IURP�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV��

7UDQVPLWWHU� ������������8,�SS���5HFHLYHU� ������������

670����SOXV�6'+�7[�SOXV�-LWWHU�*HQHUDWRU�3UHVHQW

6XEWHVWV��������

7KHVH�WHVWV�FKHFN�WKH�����0+]�RSWLFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�
IURP�WKH�-LWWHU�*HQHUDWRU�YLD�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

6XEWHVW�1XPEHU 5DQJH 7HVW�3D\ORDG 8SSHU�7HVW�/LPLW /RZHU�7HVW�/LPLW

�� ����8, 35%6�� ���� ����

�� ����8, $OO�=HURV ���� ����

�� ����8, $OO�2QHV ���� ����

�� ���8, 35%6�� ���� ����

�� ���8, $OO�=HURV ���� ����

�� ���8, $OO�2QHV ���� ����

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670��R�H[WHUQDO
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 6HH�7DEOH�EHORZ

6XEWHVW�1XPEHU� �5DQJH 7HVW�3D\ORDG 8SSHU�7HVW�/LPLW /RZHU�7HVW�/LPLW

�� ����8, $OO�=HURV ����� �����

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670��R�H[WHUQDO
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 35%6���SD\ORDG
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$GGLWLRQV�WR�6XEWHVW���

7KHVH�WHVWV�FKHFN�WKH�����0+]�RSWLFDO�MLWWHU�UHFHLYHU�PRGXOH�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�
IURP�WKH�-LWWHU�*HQHUDWRU�YLD�WKH�6'+�WUDQVPLW�PRGXOH�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV�

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

7[� �������8,���������������5[� ������������������
7[� �������8,��������������5[� ������������������

6XEWHVW���

7KLV�WHVW�FKHFNV�IRU�FRUUHFW�RSHUDWLRQ�RI�WKH�KLWV�GHWHFWRU�

7KH�6'+�PRGXOH�RXWSXW�LV�ORRSHG�EDFN�WR�WKH�670��R�LQSXW�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�6'+�VWDWH�DQG�WKHQ�VHW�XS�DV�IROORZV��

7KH�XQLW�XQGHU�WHVW�UHFHLYHU�UHFRYHUHG�FORFN�LV�PHDVXUHG�DQG�MLWWHU�YDOXHV�DUH�FRPSDUHG�
DJDLQVW�OLPLWV�IRU�WKH�YDULRXV�SDWWHUQV�

$�.�-LWWHU�*HQHUDWRU�

7KH�IROORZLQJ�DGGLWLRQDO�VXEWHVWV�DUH�SHUIRUPHG�ZKHQ�2SWLRQ�$�.�-LWWHU�*HQHUDWRU�0RGXOH�LV�
ILWWHG�

6XEWHVW���

5HTXLUHV�DQ\�3'+�7[�5[��$�.�-LWWHU�7[�PRGXOHV�

7KLV�WHVW�FKHFNV�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�JHQHUDWH�MLWWHU�DW�3'+���0E�V�UDQJH�����
1RWH�WKDW�VXIILFLHQW�MLWWHU�FDQQRW�EH�JHQHUDWHG�WR�FDXVH�HUURUV�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

/RRSEDFN([WHUQDO�ORRSEDFN�3'+�7[�WR�5[�
7HVW�7LPLQJ��VHFRQGV
7[�-LWWHU�5DQJH���8,

7HVW�7LPLQJ ��VHFRQGV
/RRSEDFN 6'+�H[WHUQDO��670��R�H[WHUQDO
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 35%6���SD\ORDG

7HVW�7LPLQJ ��VHFRQG
/RRSEDFN 6'+�H[WHUQDO��670��R�H[WHUQDO
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
)LOWHUV 2II
670�3D\ORDG ����0E�V
3DWWHUQ 35%6���SD\ORDG
5;�7KUHVKROG ����8,
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&ORFN�6RXUFH-LWWHU�*HQHUDWRU
3'+�3DWWHUQ35%6��

6XEWHVW���

5HTXLUHV�DQ\�3'+�7[�5[��$�.�-LWWHU�7[��DQ\�-LWWHU�5[�PRGXOHV�

7KLV�WHVW�FKHFNV�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�FRUUHFWO\�JHQHUDWH�MLWWHU�DW�3'+�
��0E�V�UDQJH����LQ�WKH�3'+�WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�PHDVXUH�
WKH�MLWWHU�LQ�WKH�3'+�UHFHLYH�VLJQDO�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

6XEWHVW���

5HTXLUHV�DQ\�3'+�7[�5[��$�.�-LWWHU�7[��DQ\�-LWWHU�5[�PRGXOHV�

7KLV�WHVW�FKHFNV�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�JHQHUDWH�VXIILFLHQW�MLWWHU�DW�3'+�
��0E�V�UDQJH����LQ�WKH�3'+�WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�GHWHFW�DQ�
RYHU�UDQJH�FRQGLWLRQ��EXW�GRHV�QRW�ORVH�ORFN�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

6XEWHVW���

5HTXLUHV�DQ\�6'+�7[�5[��$�.�-LWWHU�7[�PRGXOHV�

7KLV�WHVW�FKHFNV�WKDW�WKH�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�JHQHUDWH�MLWWHU�DW�6'+�����0E�V�UDQJH�����
1RWH�WKDW�VXIILFLHQW�MLWWHU�FDQQRW�EH�JHQHUDWHG�WR�FDXVH�HUURUV�

5XQV�RQO\�ZKHQ�$//�7(676�LV�VHOHFWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

5HTXLUHV�DQ\�6'+�7[��$�.�-LWWHU�7[��670��H�-LWWHU�5[�PRGXOHV�

/RRSEDFN ([WHUQDO�ORRSEDFN�3'+�7[�WR�5[�
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
7[�-LWWHU�5DQJH ���8,
5[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3'+�3DWWHUQ $OO�2QHV

/RRSEDFN �([WHUQDO�ORRSEDFN�3'+�7[�WR�5[�
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
7[�-LWWHU�5DQJH ���8,
5[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3'+�3DWWHUQ $OO�2QHV

/RRSEDFN ([WHUQDO�ORRSEDFN�6'+�7[�WR�5[�
7HVW�7LPLQJ ��VHFRQGV
7[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3DWWHUQ 35%6��
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7KLV�WHVW�FKHFNV�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�FRUUHFWO\�JHQHUDWH�MLWWHU�DW�UDQJH����LQ�WKH�6'+�
WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�LQ�WKH�����0+]�
HOHFWULFDO�UHFHLYH�VLJQDO�

5XQV�RQO\�ZKHQ�-,77(5�7(676�LV�VHOHFWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

6XEWHVW���

5HTXLUHV�861���8.7�6'+�7[��$�.�-LWWHU�7[��670��R�-LWWHU�5[�PRGXOHV�

7KLV�WHVW�FKHFNV�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�FRUUHFWO\�JHQHUDWH�MLWWHU�DW�UDQJH����LQ�WKH�6'+�
WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�LQ�WKH�����0+]�
RSWLFDO�UHFHLYH�VLJQDO�

5XQV�RQO\�ZKHQ�-,77(5�7(676�LV�VHOHFWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

6XEWHVW���

5HTXLUHV�861���8.7�6'+�7[��$�.�-LWWHU�7[��670��R�-LWWHU�5[�PRGXOHV�

7KLV�WHVW�FKHFNV�MLWWHU�JHQHUDWRU�PRGXOH�FDQ�FRUUHFWO\�JHQHUDWH�MLWWHU�DW�UDQJH�����LQ�WKH�6'+�
WUDQVPLW�PRGXOH�DQG�WKDW�WKH�MLWWHU�UHFHLYHU�FDQ�FRUUHFWO\�PHDVXUH�WKH�MLWWHU�LQ�WKH�����0+]�
RSWLFDO�UHFHLYH�VLJQDO�

5XQV�RQO\�ZKHQ�-,77(5�7(676�LV�VHOHFWHG�

7KH�XQLW�XQGHU�WHVW�LV�UHVHW�WR�LWV�GHIDXOW�VWDWH�DQG�WKHQ�VHWXS�DV�IROORZV�

/RRSEDFN ([WHUQDO�ORRSEDFN�6'+�RXWSXW�WR�670��H�-LWWHU�LQSXW�
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
7[�-LWWHU�5DQJH ���8,
5[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3DWWHUQ 35%6��

/RRSEDFN �([WHUQDO�ORRSEDFN�6'+�RXWSXW�WR�670��R�LQSXW�
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3DWWHUQ 35%6��

/RRSEDFN ([WHUQDO�ORRSEDFN�6'+�RXWSXW�WR�670��R�-LWWHU�LQSXW�
7HVW�7LPLQJ ��VHFRQGV
)LOWHUV 2II
7[�-LWWHU�5DQJH ����8,
5[�-LWWHU�5DQJH ���8,
&ORFN�6RXUFH -LWWHU�*HQHUDWRU
3DWWHUQ 35%6��
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*HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV�

7KLV�VHFWLRQ�SURYLGHV�WKH�IROORZLQJ�LQIRUPDWLRQ��

 • +RZ�WR�UHPRYH�DQG�UHSODFH�0RGXOHV�LQ�WKH�+3������&�

 • +RZ�WR�GLVPDQWOH�HDFK�PRGXOH�DQG�UHPRYH�ERDUG�DVVHPEOLHV�IRU�UHSDLU�UHSODFHPHQW��

 • +RZ�WR�UHPRYH�DQG�VHUYLFH�WKH�368�0RGXOH��WKH�/LQH�0RGXOH�DQG�&RROLQJ�)DQV��

 • +RZ�WR�UHPRYH�WKH�)URQW�3DQHO�$VVHPEO\�WKH�,QWHUIDFH�%RDUGV��2(0�'LVSOD\�DQG�3ULQWHU��

5HPRYLQJ�0RGXOHV�IURP�WKH�,QVWUXPHQW�

1 6ZLWFK�RII�WKH�+3������&�DQG�GLVFRQQHFW�WKH�SRZHU�FRUG�DQG�DQ\�LQWHUFRQQHFWLQJ�FDEOHV��

2 3ODFH�WKH�LQVWUXPHQW�IDFH�GRZQ�RQ�WKH�ZRUNEHQFK��

3 5HPRYH�WKH���VFUHZV�VHFXULQJ�WKH�UXEEHU�IHHW�WR�WKH�UHDU�SDQHO��

4 ,I�2SWLFDO�0RGXOHV�DUH�ILWWHG�XQVFUHZ�WKH�RSWLFDO�VKLHOG�IURP�WKH�LQSXW�DQG�RXWSXW�
FRQQHFWRUV��

5 :LWKGUDZ�WKH�RXWHU�FDELQHW�VOHHYH�EDFN�DQG�RXW�RI�WKH�LQVWUXPHQW��

6 8QVFUHZ�WKH�FODPS�VFUHZV�VHFXULQJ�WKH�PRGXOHV�DORQJ�WKH�5LJKW�KDQG�6LGH�RI�WKH�
LQVWUXPHQW��

7 :LWKGUDZ�HDFK�PRGXOH��RU�%ODQNLQJ�3ODWH��RXW�RI�WKH�ULJKWKDQG�VLGH�RI�WKH�LQVWUXPHQW�DORQJ�
WZR�JXLGH�UDLOV��7KHUH�LV�D�VRFNHW�DW�WKH�HQG�RI�HDFK�ERDUG�DVVHPEO\�ZLWKLQ�WKH�PRGXOH�
ZKLFK�HQJDJHV�LQ�D�VRFNHW�RQ�WKH�PRWKHUERDUG�ZKHQ�WKH�PRGXOH�LV�SXVKHG�IXOO\�KRPH��
7KHUH�DUH�WZR�NQREV�ILWWHG�WR�HDFK�PRGXOH�IURQW�SDQHO�WR�KHOS�ZLWK�PRGXOH�UHPRYDO��

NOTE ,I�GLIILFXOW\�LV�H[SHULHQFHG��LQVHUW�DQ���PP��������$)��RSHQ�HQGHG�VSDQQHU�XQGHU�RQH�VLGH�RI�
WKH�PRGXOH�NQREV�DQG�FDUHIXOO\�OHYHU�DJDLQVW�WKH�NQRE�RQ�WKH�DGMDFHQW�PRGXOH��

CAUTION 1HYHU�XVH�D�VFUHZGULYHU�RU�VKDUS�LPSOHPHQW�WR�OHYHU�WKH�PRGXOH�DV�FLUFXLW�WUDFNV�PD\�EH�FXW�
RU�WKH�PRGXOH�PHWDOZRUN�LUUHSODFHDEO\�GDPDJHG�

8 )LW�HDFK�UHPRYHG�PRGXOH�LQ�DQ�DQWL�VWDWLF�FRQWDLQHU�DQG�SODFH�6$)(/<�WR�RQH�VLGH�

5HSODFLQJ�0RGXOHV�LQ�WKH�,QVWUXPHQW�

0RGXOHV�PXVW�EH�UHSODFHG�LQ�WKH�RUGHU�VKRZQ�RQ�WKH�QH[W�SDJH�

NOTE <RX�PXVW�XVH�VSHFLDO�WRRO�KS�SDUW�QXPEHU�������������RU�D�WKLQ�/2:�67$7,&�SODVWLF�
RU�ILEUH�FDUG������PP�[�����PP�[�����PP��ZKHQ�UHSODFLQJ�D�PRGXOH�EDFN�LQWR�WKH�
LQVWUXPHQW��7KLV�LV�QHFHVVDU\�WR�SUHYHQW�UHPRYDO�RI��RU�GDPDJH�WR�WKH�PHWDO�5),�
675,3�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�PRGXOH�QH[W�WR�WKH�RQH�EHLQJ�UHSODFHG��3ODFH�WKLV�
FDUG�DJDLQVW�WKH�5),�6WULS�RQ�WKH�PRGXOH�72�7+(�/()7�RI�WKH�RQH�EHLQJ�UHSODFHG��
WKHQ�VOLGH�WKH�QHZ�0RGXOH�EDFN�LQWR�WKH�LQVWUXPHQW��3XVK�WKH�0RGXOH�IXOO\�KRPH��
WKHQ�SXOO�RXW�WKH�FDUG��7KH�IROORZLQJ�GLDJUDP��LOOXVWUDWHV�WKLV�SURFHVV��
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CAUTION �6HYHUH�GDPDJH�FDQ�UHVXOW�LI�DQ�5),�6WULS�LV�GLVORGJHG�DQG�IDOO�LQVLGH�WKH�LQVWUXPHQW��$OZD\V�
HQVXUH�WKDW�5),�VWULSV�DUH�VHFXUHO\�LQ�SRVLWLRQ�DQG�XQEURNHQ�

NOTE ,I�QHLWKHU�WKH�DERYH�WRRO�RU�D�VXL7DEOH�FDUG�LV�DYDLODEOH��WKH�RQO\�DFFHS7DEOH�ZD\�WR�UHSODFH�WKH�
PRGXOH�ZLWKRXW�GDPDJLQJ�5),�VWULSV�LV�WR�UHPRYH�$//�PRGXOHV�WR�WKH�/()7�RI�WKH�RQH�EHLQJ�
UHSODFHG��WKHQ�UHILW�DOO�PRGXOHV�ZRUNLQJ�IURP�WKH�EDFN�RI�WKH�LQVWUXPHQW��3URFHVVRU�HQG��
IRUZDUG�

:KHQ�WKH�PRGXOH�KDV�EHHQ�SXVKHG�IXOO\�KRPH�LQ�LWV�VORW��LW�VKRXOG�EH�VHFXUHG�XVLQJ�WKH�WZR�
VFUHZV�DQG�WKH�2XWHU�&DELQHW�6OHHYH��2SWLFDO�PRGXOH�6KLHOGV��DQG�5HDU�3DQHO�IHHW�ILWWHG�DV�D�
UHYHUVDO�RI�WKH�UHPRYDO�SURFHGXUH�

Module
Insertion
Tool
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)LJXUH������3RVVLEOH�&RQILJXUDWLRQV�RI�+3������&�0RGXOHV�DQG�%RDUG�$VVHPEOLHV

Front
Panel

Optics
SDH
Bin SDH

PDH
Mult Jittr

Tx PDH
Tx

PDH
Rx PDH

Bin PDH
Jittr
Rx

Floppy
Disk
Slot

Processor

ON

OFF

Line
Input

1         2        3       4       5       6       7       8       9

A1
A2

A10
A11
A63
A67 A20 A8 A9 A14 A12

A7
A17

A6
A16 A21

A13
A19 A18 A4,A5,A15

SDH
Jittr
Rx
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5HPRYLQJ�%RDUG�$VVHPEOLHV�IURP�D�0RGXOH�

(DFK�PRGXOH�ZLWKLQ�WKH�+3������&�FRQWDLQV�RQH�RU�PRUH�UHSODFHDEOH�%RDUG�$VVHPEO\��

7KH�ILJXUHV�DQG�7DEOHV�RQ�WKH�IROORZLQJ�SDJHV�VKRZ�OD\RXWV�DQG�FRPSRQHQW�SDUWV�IRU�DOO�
PRGXOHV�FXUUHQW�WR�WKH�+3������&��7KHVH�VKRXOG�EH�XVHG�WR�KHOS�ZLWK�GLVPDQWOLQJ�DQ�UH�
DVVHPEO\�ZKHQ�XQGHUWDNLQJ�PRGXOH�UHSDLUV�
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

3URFHVVRU�'LVN�'ULYH�0RGXOH

)LJXUH������3URFHVVRU�'LVN�'ULYH�0RGXOH���([SORGHG�9LHZ�
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

6'+�0RGXOH�

7KLV�PRGXOH�KDV�WZR�ERDUG�DVVHPEOLHV��$��DQG�$���

)LJXUH������6'+�0RGXOH��%1&����([SORGHG�9LHZ�

EARTH

WHITE
BLACK
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

$,7��6'+�0RGXOH

)LJXUH������$,7�6'+�0RGXOH���([SORGHG�9LHZ
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

6HUYLFLQJ�WKH�0RGXOH�

(DFK�RI�WKH�WZR�ERDUG�DVVHPEOLHV�FDQ�EH�UHSODFHG�LQGLYLGXDOO\�E\�IROORZLQJ�WKH�SURFHGXUH�
EHORZ��

1 5HPRYH�WKH�PRGXOH�IURP�WKH�+3������&��

2 8QVFUHZ�WKH���VFUHZV�ZKLFK�MRLQ�WKH�WZR�ERDUG�DVVHPEOLHV�WRJHWKHU��7KH�WZR�IURQW�VFUHZV�
DOVR�VHFXUH�WKH�ERDUGV�WR�WKH�PRGXOH�PHWDOZRUN��

3 8QSOXJ�DQ\�FDEOHV�IURP�HDFK�ERDUG�DVVHPEO\��

4 6HSDUDWH�WKH�ERDUGV�WDNLQJ�FDUH�QRW�WR�GDPDJH�DQ\�FDEOHV�RU�ORVH�WKH�VFUHZV�VSDFHUV��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

83'+�0RGXOH�

7KLV�PRGXOH�KDV�WZR�ERDUG�DVVHPEOLHV��$��DQG�$���

)LJXUH������83'+�0RGXOH��%1&����([SORGHG�9LHZ�

EARTH
BLACK

WHITE

EARTH
BLACK

WHITE
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

6HUYLFLQJ�WKH�0RGXOH�

(DFK�RI�WKH�WZR�ERDUG�DVVHPEOLHV�FDQ�EH�UHSODFHG�LQGLYLGXDOO\�E\�IROORZLQJ�WKH�SURFHGXUH�
EHORZ��

1 5HPRYH�WKH�PRGXOH�IURP�WKH�+3������&��

2 8QVFUHZ�WKH���VFUHZV�ZKLFK�MRLQ�WKH�WZR�ERDUG�DVVHPEOLHV�WRJHWKHU��7KH�WZR�IURQW�VFUHZV�
DOVR�VHFXUH�WKH�ERDUGV�WR�WKH�PRGXOH�PHWDOZRUN��

3 8QSOXJ�DQ\�FDEOHV�IURP�HDFK�ERDUG�DVVHPEO\��

4 6HSDUDWH�WKH�ERDUGV�WDNLQJ�FDUH�QRW�WR�GDPDJH�DQ\�FDEOHV�RU�ORVH�WKH�VFUHZV�VSDFHUV��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

63'+�5HFHLYHU�

7KLV�0RGXOH�KDV�RQH�ERDUG�DVVHPEO\��$����

)LJXUH������63'+�5HFHLYHU���([SORGHG�9LHZ�

EXPANDED VIEW ASSY ITEM 4
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

6HUYLFLQJ�WKH�0RGXOH�

7KH�VLQJOH�ERDUG�DVVHPEO\�FDQ�EH�UHSODFHG�E\�IROORZLQJ�WKH�SURFHGXUH�EHORZ��

1 5HPRYH�WKH�PRGXOH�IURP�WKH�+3������&��

2 8QVFUHZ�WKH�WZR�IURQW�VFUHZV�ZKLFK�VHFXUH�WKH�ERDUG�WR�WKH�PRGXOH�PHWDOZRUN��

3 8QSOXJ�DQ\�FDEOHV�IURP�WKH�ERDUG�DVVHPEO\��

4 5HPRYH�WKH�ERDUG�WDNLQJ�FDUH�QRW�WR�GDPDJH�DQ\�FDEOHV�RU�ORVH�WKH�VFUHZV�VSDFHUV��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

63'+�7UDQVPLWWHU�

7KLV�PRGXOH�KDV�RQH�ERDUG�DVVHPEO\��$���

)LJXUH������63'+�7UDQVPLWWHU���([SORGHG�9LHZ�



�����

6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

6HUYLFLQJ�WKH�0RGXOH�

7KH�VLQJOH�ERDUG�DVVHPEO\�FDQ�EH�UHSODFHG�E\�IROORZLQJ�WKH�SURFHGXUH�EHORZ��

1 5HPRYH�WKH�PRGXOH�IURP�WKH�+3������&��

2 8QVFUHZ�WKH�WZR�IURQW�VFUHZV�ZKLFK�VHFXUH�WKH�ERDUG�WR�WKH�PRGXOH�PHWDOZRUN��

3 8QSOXJ�DQ\�FDEOHV�IURP�WKH�ERDUG�DVVHPEO\��

4 5HPRYH�WKH�ERDUG�WDNLQJ�FDUH�QRW�WR�GDPDJH�DQ\�FDEOHV�RU�ORVH�WKH�VFUHZV�VSDFHUV��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

�����QP�670�����2SWLFDO�0RGXOH��2SWLRQ�8+��

7KLV�PRGXOH�KDV�RQH�ERDUG�DVVHPEO\��$����

)LJXUH�����������QP�670���2SWLFV�0RGXOH���([SORGHG�9LHZ�

6HUYLFLQJ�WKH�0RGXOH�

7KH�VLQJOH�ERDUG�DVVHPEO\�XVHG�LQ�WKLV�PRGXOH�FDQ�EH�UHSODFHG�E\�IROORZLQJ�WKH�SURFHGXUH�
EHORZ��

1 5HPRYH�WKH�PRGXOH�IURP�WKH�+3������&��

2 8QVFUHZ�WKH�WZR�IURQW�VFUHZV�ZKLFK�VHFXUH�WKH�ERDUG�WR�WKH�PRGXOH�PHWDOZRUN��

3 8QVFUHZ�WKH�ILEUH�RSWLF�LQWHUIDFH�FDEOHV�IURP�WKH�PRGXOH�PHWDOZRUN��

4 5HPRYH�WKH�ERDUG�WDNLQJ�FDUH�QRW�WR�GDPDJH�WKH�ILEUH�RSWLF�FDEOHV�RU�ORVH�WKH�VFUHZV�
VSDFHUV��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

�����QP�670�����2SWLFDO�0RGXOH��8+��

7KLV�PRGXOH�KDV�RQH�ERDUG�DVVHPEO\��$����

)LJXUH�����������QP�670�����2SWLFV�0RGXOH���([SORGHG�9LHZ�

6HUYLFLQJ�WKH�0RGXOH�

7KH�VLQJOH�ERDUG�DVVHPEO\�XVHG�LQ�WKLV�PRGXOH�FDQ�EH�UHSODFHG�E\�IROORZLQJ�WKH�SURFHGXUH�
EHORZ��

1 5HPRYH�WKH�PRGXOH�IURP�WKH�+3������&��

2 8QVFUHZ�WKH�WZR�IURQW�VFUHZV�ZKLFK�VHFXUH�WKH�ERDUG�WR�WKH�PRGXOH�PHWDOZRUN��

3 8QVFUHZ�WKH�ILEUH�RSWLF�LQWHUIDFH�FDEOHV�IURP�WKH�PRGXOH�PHWDOZRUN��

4 5HPRYH�WKH�ERDUG�WDNLQJ�FDUH�QRW�WR�GDPDJH�WKH�ILEUH�RSWLF�FDEOHV�RU�ORVH�WKH�VFUHZV�
VSDFHUV��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

�����QP�670���2SWLFDO�0RGXOH��2SWLRQ�858��

7KLV�PRGXOH�KDV�RQH�ERDUG�DVVHPEO\��$����

)LJXUH������������QP�670���2SWLFV�0RGXOH���([SORGHG�9LHZ�

6HUYLFLQJ�WKH�0RGXOH�

7KH�VLQJOH�ERDUG�DVVHPEO\�XVHG�LQ�WKLV�PRGXOH�FDQ�EH�UHSODFHG�E\�IROORZLQJ�WKH�SURFHGXUH�
EHORZ��

1 5HPRYH�WKH�PRGXOH�IURP�WKH�+3������&��

2 8QVFUHZ�WKH�WZR�IURQW�VFUHZV�ZKLFK�VHFXUH�WKH�ERDUG�WR�WKH�PRGXOH�PHWDOZRUN��

3 8QVFUHZ�WKH�ILEUH�RSWLF�LQWHUIDFH�FDEOHV�IURP�WKH�PRGXOH�PHWDOZRUN��

4 5HPRYH�WKH�ERDUG�WDNLQJ�FDUH�QRW�WR�GDPDJH�WKH�ILEUH�RSWLF�FDEOHV�RU�ORVH�WKH�VFUHZV�
VSDFHUV��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

2SWLRQV�8.7�861��670�����2SWLFDO�0RGXOH

)LJXUH�������2SWLRQV�8.7�861�670�����2SWLFDO�0RGXOH���([SORGHG�9LHZ
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

2SWLRQV�8.7�861��670�����2SWLFDO�0RGXOH

)LJXUH�������2SWLRQV�8.7�861�670�����2SWLFDO�0RGXOH���([SORGHG�9LHZ
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

6'+�%LQDU\�,QWHUIDFH�0RGXOH

)LJXUH�������6'+�%LQDU\�,QWHUIDFH�0RGXOH���([SORGHG�9LHZ
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

3'+�-LWWHU�5HFHLYHU�0RGXOH�

7KLV�PRGXOH�KDV�RQH�ERDUG�DVVHPEO\��$���

)LJXUH�������-LWWHU�5[�0RGXOH���([SORGHG�9LHZ�

6HUYLFLQJ�WKH�0RGXOH�

7KH�VLQJOH�ERDUG�DVVHPEO\�FDQ�EH�UHSODFHG�E\�IROORZLQJ�WKH�SURFHGXUH�EHORZ��

1 5HPRYH�WKH�PRGXOH�IURP�WKH�+3������&��

2 8QVFUHZ�WKH�WZR�IURQW�VFUHZV�ZKLFK�VHFXUH�WKH�ERDUG�WR�WKH�PRGXOH�PHWDOZRUN��

3 8QSOXJ�DQ\�FDEOHV�IURP�WKH�ERDUG�DVVHPEO\��

4 5HPRYH�WKH�ERDUG�WDNLQJ�FDUH�QRW�WR�GDPDJH�DQ\�FDEOHV�RU�ORVH�WKH�VFUHZV�VSDFHUV��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

670��H�-LWWHU�5[�PRGXOH

�

)LJXUH�������670��H�-LWWHU�5[�0RGXOH���([SORGHG�9LHZ
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

670�����H�R�-LWWHU�5[�0RGXOH

�

)LJXUH�������670�����H�R�-LWWHU�5[�0RGXOH���([SORGHG�9LHZ
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

-LWWHU�7UDQVPLWWHU�0RGXOH��2SWLRQ�8+.��

7KLV�PRGXOH�KDV�RQH�ERDUG�DVVHPEO\��$���

)LJXUH�������-LWWHU�7[�0RGXOH���([SORGHG�9LHZ�

6HUYLFLQJ�WKH�0RGXOH�

7KH�VLQJOH�ERDUG�DVVHPEO\�FDQ�EH�UHSODFHG�E\�IROORZLQJ�WKH�SURFHGXUH�EHORZ��

1 5HPRYH�WKH�PRGXOH�IURP�WKH�+3������&��

2 8QVFUHZ�WKH�WZR�IURQW�VFUHZV�ZKLFK�VHFXUH�WKH�ERDUG�WR�WKH�PRGXOH�PHWDOZRUN��

3 8QSOXJ�DQ\�FDEOHV�IURP�WKH�ERDUG�DVVHPEO\��

4 5HPRYH�WKH�ERDUG�WDNLQJ�FDUH�QRW�WR�GDPDJH�DQ\�FDEOHV�RU�ORVH�WKH�VFUHZV�VSDFHUV��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

-LWWHU�DQG�:DQGHU�7UDQVPLWWHU

)LJXUH�������-LWWHU�DQG�:DQGHU�7UDQVPLWWHU���([SORGHG�9LHZ
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

0XOWLSOH�2XWSXWV�0RGXOH�

7KLV�PRGXOH�KDV�RQH�ERDUG�DVVHPEO\��$���

)LJXUH�������0XOWLSOH�2XWSXW�$VVHPEO\���([SORGHG�9LHZ�
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

)URQW�3DQHO�$VVHPEO\�

7KH�+3������&�)URQW�3DQHO�$VVHPEO\�FRQVLVWV�RI�DQ�2(0�&RORXU�'LVSOD\�DQG�WZR�ERDUG�
DVVHPEOLHV��$��DQG�$���$OO�WKHVH�DVVHPEOLHV�DUH�FODPSHG�WR�WKH�IURQW�SDQHO�ZKLFK�DOVR�
FRQWDLQV�D�PHPEUDQH�NH\ERDUG�SDQHO��

6HUYLFLQJ�WKH�)URQW�3DQHO�$VVHPEO\�

7KH�)URQW�3DQHO�FDQ�EH�GLVPDQWOHG�IRU�VHUYLFLQJ�E\�IROORZLQJ�WKH�SURFHGXUH�EHORZ��

1 5HPRYH�WKH�SRZHU�FRUG�DQG�DQ\�LQWHUFRQQHFWLQJ�FDEOHV��3ODFH�WKH�LQVWUXPHQW�IDFH�GRZQ�
RQ�WKH�ZRUNEHQFK��

2 5HPRYH�WKH���VFUHZV�VHFXULQJ�WKH�UXEEHU�IHHW�WR�WKH�UHDU�SDQHO��

3 ,I�2SWLFDO�,QWHUIDFH�0RGXOH�LV�ILWWHG�WKH�,QSXW�DQG�2XWSXW�&RQQHFWRU�SODVWLF�ODVHU�VKLHOGV�
PXVW�EH�UHPRYHG��8QVFUHZ�WKH�FHQWUH�NQXUOHG�QXW�DQG�SXOO�WKH�VKLHOG�DZD\�IURP�WKH�
FRQQHFWRU��

4 7KH�LQVWUXPHQW�FDVH�FDQ�QRZ�EH�GUDZQ�EDFN�RYHU�WKH�LQVWUXPHQW�IUDPH�DQG�SODFHG�WR�RQH�
VLGH��

5 5HPRYH�WKH���VFUHZV�ZKLFK�UHWDLQ�WKH�IURQW�SDQHO�WR�WKH�LQVWUXPHQW�FDVH��

6 'LVFRQQHFW�WKH����:D\�ULEERQ�FDEOH�IURP�WKH�0RWKHUERDUG�DQG�OLIW�WKH�FRPSOHWH�)URQW�
3DQHO�$VVHPEO\�RXW�RI�WKH�LQVWUXPHQW��

B

D

D (close-up)
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

5HPRYLQJ�WKH�$��$VVHPEO\�

1 8QGR�WKH���VFUHZV�VHFXULQJ�WKLV�DVVHPEO\�WR�WKH�)URQW�3DQHO�

2 8QSOXJ�WKH����:D\�ULEERQ�FDEOH�DQG�OLIW�WKH�$��DVVHPEO\�FOHDU�RI�WKH�IURQW�SDQHO��

5HPRYLQJ�WKH�$��$VVHPEO\�

1 8QGR�WKH���KLJKOLJKWHG�VFUHZV�VHFXULQJ�WKLV�DVVHPEO\�WR�WKH�)URQW�3DQHO�

2 8QSOXJ�WKH����:D\�ULEERQ�FDEOH�DQG�OLIW�WKH�$��DVVHPEO\�FOHDU�RI�WKH�IURQW�SDQHO�FRPSOHWH�
ZLWK�WKH�(/'�'LVSOD\�ERDUG�DVVHPEO\��

3 7KH�(/'�'LVSOD\�$VVHPEO\�FDQ�EH�VHSDUDWHG�IURP�WKH�$��$VVHPEO\�E\�XQGRLQJ���VFUHZV�
DQG�XQSOXJJLQJ�WKH����:D\�ULEERQ�FDEOH�IURP�$���

368�0RGXOH�

7KH�+3������&�XVHV�DQ�2(0�SRZHU�VXSSO\�PRGXOH��

6HUYLFLQJ�WKH�0RGXOH�

7KH�SURFHGXUH�EHORZ�VKRXOG�EH�XVHG�WR�DFFHVV�WKLV�PRGXOH�IRU�UHSODFHPHQW��

1 5HPRYH�DOO�PRGXOHV�IURP�WKH�LQVWUXPHQW�DV�GHVFULEHG�SUHYLRXVO\��

2 5HPRYH�WKH�)URQW�3DQHO�$VVHPEO\�IURP�WKH�LQVWUXPHQW�DV�GHVFULEHG�SUHYLRXVO\��

3 8QSOXJ�WKH�KHDY\�GXW\���ZD\�DQG���ZD\�ULEERQ�FDEOHV�ZKLFK�LQWHUFRQQHFW�WKH�368�DQG�WKH�
$���PRWKHUERDUG��DVVHPEO\��

4 8QSOXJ�WKH�368�/LQH�6XSSO\�FDEOH��

5 8QVFUHZ�WKH���VFUHZV�ZKLFK�VHFXUH�WKH�368�$VVHPEO\�WR�WKH�LQVWUXPHQW�5HDU�3DQHO��

6 8QVFUHZ�WKH���VFUHZV�ZKLFK�VHFXUH�WKH�368�KHDWVLQN�WR�WKH�LQVWUXPHQW�FKDVVLV��

CAUTION 7KHVH�VFUHZV�DUH�,PSHULDO�7KUHDG���DOO�RWKHUV�DUH�PHWULF��

7 7KH�368�0RGXOH�FDQ�QRZ�EH�OLIWHG�RXW�RI�WKH�LQVWUXPHQW��

CAUTION 7DNH�FDUH�ZKHQ�ILWWLQJ�WKH�PRGXOH�OLQH�VXSSO\�FDEOH�DV�WKLV�FDQ�EH�ILWWHG�EDFN�WR�IURQW�LQWR�WKH�
VRFNHW�RQ�WKH�368�$VVHPEO\�ZLWK�SRVVLEOH�GDPDJH�WR�WKH�ERDUG��VXSSO\�JURXQGHG���
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV

/LQH�0RGXOH�

7KH�DERYH�PRGXOH�FRQWDLQV�WKH�/LQH�)LOWHU��0DLQV�6RFNHW�ZLWK�IXVH�DQG�21�2))�6ZLWFK�
PRXQWHG�RQ�D�PHWDO�SODWH�ORFDWHG�RQ�WKH�ULJKW�VLGH�RI�WKH�LQVWUXPHQW�FKDVVLV��

1 ,I�D�FRPSRQHQW�QHHGV�WR�EH�UHSODFHG�WKH�EHVW�VROXWLRQ�LV�WR�UHSODFH�WKH�FRPSOHWH�/LQH�
0RGXOH�DV�DOO�FRPSRQHQWV�DUH�VHFXUHG�E\�ULYHWV�ZKLFK�DUH�GLIILFXOW�WR�UHSODFH��

2 7R�UHPRYH�WKH�/LQH�0RGXOH��XQVFUHZ�WKH�VL[�VFUHZV�ZKLFK�VHFXUH�LW�WR�WKH�FKDVVLV�DQG�GUDZ�
LW�RXW�RI�WKH�LQVWUXPHQW�DIWHU�GLVFRQQHFWLQJ�WKH�LQWHUFRQQHFWLQJ�FDEOHV��

3 &RQQHFW�WKH�QHZ�/LQH�0RGXOH�DQG�VHFXUH�ZLWK�WKH�VL[�VFUHZV��

4 5HPRYH�DOO�PRGXOHV�IURP�WKH�LQVWUXPHQW�DV�GHVFULEHG�SUHYLRXVO\��

5 /LQH�FRPSRQHQWV�DUH�QRZ�DFFHVVLEOH�IRU�WHVWLQJ��

&RROLQJ�)DQV�

7KHUH�DUH�WZR�FRROLQJ�IDQV�ILWWHG�WR�WKH�+3������&��$�5RWDU\�)DQ�DWWDFKHG�WR�WKH�368�PRGXOH�
DQG�D�%DUUHO�)DQ�ZKLFK�LV�XVHG�WR�FRRO�WKH�PRGXOHV�DQG�)URQW�3DQHO�FRPSRQHQWV��7KLV�IDQ�LV�
UXQ�IURP����YROW�'&�DQG�LV�ORFDWHG�RQ�WKH�OHIW�VLGH�FKDVVLV�SDQHO��

$FFHVVLQJ�&RROLQJ�)DQV�

8VH�WKH�SURFHGXUH�EHORZ�LI�WKH�%DUUHO�IDQ�QHHGV�WR�EH�DFFHVVHG�IRU�WHVWLQJ�RU�UHSODFHPHQW��

NOTE 7KH�5RWDU\�IDQ�LV�SDUW�RI�WKH�368�0RGXOH��,I�WKLV�LV�QRW�WXUQLQJ��DQG�WKH�VXSSO\�YROWDJH�LV�JRRG��
WKH�FRPSOHWH�368�0RGXOH�PXVW�EH�UHSODFHG��VHH�UHSODFHPHQW�SDUWV�VHFWLRQ��

1 5HPRYH�DOO�PRGXOHV�IURP�WKH�LQVWUXPHQW�DV�GHVFULEHG�SUHYLRXVO\��

2 5HPRYH�WKH�)URQW�3DQHO�$VVHPEO\�IURP�WKH�LQVWUXPHQW�DV�GHVFULEHG�SUHYLRXVO\��

3 5HPRYH�WKH�368�$VVHPEO\�IURP�WKH�LQVWUXPHQW�DV�GHVFULEHG�SUHYLRXVO\��

4 8QSOXJ�WKH�URWDU\�IDQ�FRQQHFWRU�IURP�WKH�$��$VVHPEO\��

5 5HPRYH�WKH�WZR�VFUHZV�ZKLFK�VHFXUH�WKH�URWDU\�IDQ�WR�WKH�FKDVVLV�DQG�OLIW�WKH�IDQ�RXW�RI�WKH�
LQVWUXPHQW��

6 8QSOXJ�WKH�%DUUHO�IDQ�FRQQHFWRU�IURP�WKH�$��$VVHPEO\��

7 5HPRYH�WKH�IRXU�VFUHZV�ZKLFK�VHFXUH�WKH�%DUUHO�IDQ�WR�WKH�FKDVVLV�DQG�OLIW�WKH�IDQ�RXW�RI�
WKH�LQVWUXPHQW��

8 7KH�UHSODFHPHQW�LV�D�UHYHUVDO�RI�WKH�DERYH��
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6HUYLFH *HQHUDO�6HUYLFH�6KHHW�*�����'LVPDQWOLQJ�DQG�5H�DVVHPEO\�3URFHGXUHV
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$$SSHQGL[�$���'HIDXOW�6HWWLQJV

'HIDXOW�VHWWLQJV

,W�LV�RIWHQ�GHVLUDEOH�WR�VWRUH�PHDVXUHPHQW�VHWWLQJV�ZKLFK�DUH�XVHG�UHJXODUO\�DQG�EH�DEOH�WR�
UHFDOO�WKRVH�VHWWLQJV�DW�D�PRPHQWV�QRWLFH��7KLV�FDSDELOLW\�LV�SURYLGHG�LQ�WKH�+3������&�RQ�WKH�

� �GLVSOD\��

2QH�SUHVHW�VWRUH�LV�SURYLGHG�ZKLFK�FDQQRW�EH�RYHUZULWWHQ��6725('�6(77,1*�180%(5�>�@��
DQG�LV�XVHG�WR�VHW�WKH�+3������&�WR�D�NQRZQ�VWDWH��7KH�NQRZQ�VWDWH�LV�WKH�)$&725<�
'()$8/7�6(77,1*6�DV�OLVWHG�EHORZ��

OTHER  STORED SETTINGS 

6LJQDO ����0E�V &ORFN�6\QF ,QWHUQDO

&RGH &0, 3DWWHUQ �����

7HUPLQDWLRQ ���>RKP�@�8QEDO

6LJQDO 670�� &ORFN�6\QF ,QWHUQDO

3D\ORDG ����0E�V 3D\ORDG�3DWWHUQ �����

78*� � 78*� �

78 � ��0E�V�3DWWHUQ �����

-LWWHU 2)) -LWWHU�0DVN 2))

)UHTXHQF\ �����+] 5DQJH ����8,

$PSOLWXGH �����8,

6LJQDO ����0E�V 7HVW�0RGH 2XW�RI�6HUYLFH

&RGH &0, 3DWWHUQ �����

7HUPLQDWLRQ ���>RKP�@�8QEDO

6LJQDO 670�� 3D\ORDG ����0E�V

3D\ORDG�3DWWHUQ ����� 78*� �

78*� � 78 �
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$SSHQGL[�$���'HIDXOW�6HWWLQJV

5DQJH ����8, +LW�7KUHVKROG �����8,

)LOWHU 2)) :DQGHU�5HI ���>RKP�@�8QEDO

5HI�)RUPDW +'%��'DWD

5HVXOWV 7URXEOH�6FDQ 6KRUW�7HUP�3HULRG ��6HFRQG

7HVW�7LPLQJ 0DQXDO 6LQJOH�7HVW�'XUDWLRQ ��+RXU

6WRUDJH 2)) 6'+�5HVXOWV 6KRUW�7HUP��56�%��%,3

3'+�5HVXOWV 6KRUW�7HUP -LWWHU�5HVXOWV &XPXODWLYH��+LWV

:DQGHU�5HVXOWV :DQGHU

6WRUHG�6HWWLQJ�/RFN 2Q

,QWHUQDO

2))

1RUPDO

5XQ

2))

2))

,QGHSHQGHQW

6WRUHG�6HWWLQJ�1XPEHU �

3ULQWHU 3ULQWLQJ 2II

3ULQW�3HULRG 3ULQW�(UURU�6HFRQGV 2))

3ULQW�0RGH 3ULQW�6SHHG �����%DXG

&ORFN�0RGH .H\ERDUG�ORFN 2))

%HHS�2Q�(UURU $QDO\VLV�'LVSOD\�0RGH *����

6XVSHQG�7HVW�RQ�/26 6HOI�7HVW $OO�7HVWV

6HWWLQJV�&RQWURO �

5HJLVWHU� �YH�7UDQVLWLRQ� �YH�7UDQVLWLRQ� (QDEOH�

(65 $OO��ªV $OO��ªV $OO��ªV

48(6 $OO��ªV $OO��ªV $OO��ªV

23(5 $OO��ªV $OO��ªV $OO��ªV

,167 $OO��ªV $OO��ªV $OO��ªV

'$7$ $OO��ªV $OO��ªV $OO��ªV

3'+ $OO��ªV $OO��ªV $OO��ªV

)$6 $OO��ªV $OO��ªV $OO��ªV

6'+ $OO��ªV $OO��ªV $OO��ªV

6'+� $OO��ªV $OO��ªV $OO��ªV
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%�����������������������������������������������������
$SSHQGL[�%���6HUYLFH�1RWHV

6(59,&(�127(������&���$

+3������&�3'+�6'+�-LWWHU��7HVW�6HW

6HULDO�1XPEHUV���1�$
)LUPZDUH�5HYLVLRQ���%HORZ�$������
7LWOH���8SJUDGLQJ�WKH�,QVWUXPHQW�)LUPZDUH�
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���$XJXVW�����

3DUWV�5HTXLUHG

6LWXDWLRQ

$�QHZ�UHYLVLRQ�RI�ILUPZDUH�LV�DYDLODEOH�IRU�WKH�+3������&�

7KLV�UHYLVLRQ�DGGV�WKH�IROORZLQJ�QHZ�IHDWXUHV�

� )XOO�RSHUDWLRQDO�FDSDELOLW\�RI�WKH�GLVF�GULYH�
� 2SHUDWLRQ�RI�WKH�&HQWURQLFV�3ULQWHU�,QWHUIDFH��2SWLRQ�$�%�RU�$�'�
� 2SHUDWLRQ�RI�WKH�/$1�,QWHUIDFH�ZKHUH�ILWWHG��2SWLRQ�$�%���
� (OLPLQDWLRQ�RI��D�QXPEHU�RI��PLQRU�EXJV�ZKLFK�ZHUH�SUHVHQW�LQ�HDUOLHU�YHUVLRQV�

,W�LV�UHFRPPHQGHG�WKDW�DOO�XQLWV�ZLWK�ILUPZDUH�5HYLVLRQ�1XPEHU�EHORZ�WKDW�OLVWHG�DERYH�EH�XS�
JUDGHG�ZLWK�QHZ�ILUPZDUH�

NOTE ,I�RSWLRQ�$�%�LV�ILWWHG��WKLV�ZLOO�QHHG�WR�EH�HQDEOHG�DIWHU�WKH�ILUPZDUH�KDV�EHHQ�XSJUDGHG�WR�JHW�
WKH�/$1�,QWHUIDFH�FDSDELOLW\�

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���02',),&$7,21�5(&200(1'('

3URFHGXUH

%HIRUH�XSGDWLQJ�WKH�ILUPZDUH��FRQILUP�WKH�5HYLVLRQ�ILWWHG�WR�\RXU�LQVWUXPHQW�
7KH�),50:$5(�5(9,6,21�QXPEHU�DSSHDUV�RQ�WKH�>5(027(�35,17(5@�RSWLRQV�SDJH�
$FFHVV�WKLV�SDJH�DV�IROORZV�

�� 3UHVV�WKH�27+(5�NH\�WKHQ�>�025(�@�VRIWNH\�XQWLO�D�VRIWNH\�ODEHOHG�>�237,216@�LV�GLV�

'HVFULSWLRQ +3�3DUW�1XPEHU 4XDQWLW\

��6HW�RI�ILUPZDUH�8SJUDGH�GLVFV����� &RQWDFW�3URGXFW�6XSSRUW ����
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SOD\HG�
�� 3UHVV�WKH�>237,216@�VRIWNH\�WKHQ�VHOHFW�>5(027(�35,17(5@�2SWLRQV��7KH�0$,1�DQG�

$8;�ILUPZDUH�QXPEHUV�ZLOO�EH�GLVSOD\HG�DW�WKH�ERWWRP�RI�WKLV�SDJH�
�� &KHFN�WKH�0DLQ�)LUPZDUH�5HYLVLRQ�1XPEHU��,I�WKLV�LV�LQ�WKH�DIIHFWHG�UDQJH��XVH�WKH�IROORZ�

LQJ�XSJUDGH�SURFHGXUH�WR�LQVWDOO�WKH�QHZ�ILUPZDUH�

8SJUDGLQJ�WKH�)LUPZDUH

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�XSJUDGH�WKH�ILUPZDUH�LQ�WKH�+3������&�

�� 3RZHU�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�IRU�D�YDOLG�GLVSOD\�
�� 3UHVV�27+(5�NH\��WKHQ�>025(@�VRIWNH\�WKHQ�VHOHFW�WKH�>&$/,%5$7,21@�IXQFWLRQ�
�� 6HOHFW�&$/,%5$7(�3$66:25'�DQG�XVLQJ�WKH�'(&5($6(�',*,7�DQG�,1&5($6(�',*,7�

VRIWNH\V�VHW�WKH�SDVVZRUG�WR�>����@
�� 6HOHFW�&$/,%5$7,21�,7(0���>),50:$5(�83*5$'(@�
�� )LW�'LVF����IURP�WKH�VHW�RI�GLVFV�VXSSOLHG�LQ�WKLV�NLW��LQWR�WKH�GLVF�GULYH�VORW�ZLWK�WKH�GLVF�

ODEHO�IDFLQJ�WRZDUGV�WKH�LQVWUXPHQW�)URQW�3DQHO�
�� $QVZHU�HDFK�TXHVWLRQ�GLVSOD\HG�RQ�WKH�VFUHHQ�XVLQJ�WKH�DSSURSULDWH�NH\V��:KHQ�\RX�KDYH�

DQVZHUHG�DOO�TXHVWLRQV��WKH�LQVWUXPHQW�ZLOO�FRPPHQFH�GRZQORDGLQJ�GDWD�IURP�'LVF����7KLV�
SURFHVV�ZLOO�WDNH�IURP������PLQXWHV��

NOTE 6HOHFW��3URJUDP!�ZKHQ�DVNHG�LI�\RX�ZDQW�WR�YHULI\�WKH�GLVFV��9HULILFDWLRQ�LV�QRW�
UHTXLUHG�

:KHQ�GDWD�WUDQVIHU�IURP�'LVF���LV�FRPSOHWH��WKH�GLVSOD\�ZLOO�VKRZ�

,QVHUW�QH[W�GLVF�	�SUHVV�DQ\�NH\
8VH��VLQJOH�HUURU�NH\!�WR�DERUW�XSGDWH�

�� 5HSHDW�VWHSV���WR���ZLWK�WKH�RWKHU�GLVFV�VXSSOLHG�LQ�WKH�5HWURILW�.LW�
:KHQ�GDWD�WUDQVIHU�IURP�WKH�ODVW�GLVF�LV�FRPSOHWH��WKH�GLVSOD\�ZLOO�VKRZ�

7R�XVH�QHZ�FRGH�SUHVV�DQ\�NH\
8VH��VLQJOH�HUURU�NH\!�WR�DERUW�XSGDWH�

�� 3UHVV�75$160,7�NH\�WR�LQLWLDOL]H�WKH�LQVWUXPHQW�
�� $IWHU�LQLWLDOL]DWLRQ��SUHVV�75$160,7�NH\�DJDLQ�WR�UHVWDUW�WKH�LQVWUXPHQW�

7KH�ILUPZDUH�XSJUDGH�LV�QRZ�FRPSOHWH�

(QDEOLQJ�WKH�/$1�,QWHUIDFH���2SWLRQ�$�%�

,I�DQ�RSWLRQ�$�%�ODEHO�LV�ILWWHG�RQ�WKH�LQVWUXPHQW�UHDU�SDQHO���WKHQ�WKH�/$1�,QWHUIDFH�KDUGZDUH
ZLOO�DOUHDG\�EH�ILWWHG��7R�XVH�WKH�KDUGZDUH��\RX�ZLOO�QHHG�WR�',6$%/(�WKH�RSWLRQ�$�'�LQ�WKH
LQVWUXPHQW�PHPRU\�DQG�(1$%/(�WKH�RSWLRQ�$�%�LQVWHDG�
'R�WKLV�DV�IROORZV�

'LVDEOLQJ�$�'

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�
�� 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�WR�REWDLQ�WKH�237,21�(1$%/(�GLVSOD\�

3UHVV�>27+(5@��>�A@��>025(@���>�A@��>025(@���>�A@��>025(@��>27+(5@�
3UHVV�>025(@�XQWLO�237,21�(1$%/(�DSSHDUV�LQ�WKH�VRIWNH\�PHQX�

�� 3UHVV�237,21�(1$%/(�VRIWNH\�
�� 0RYH�FXUVRU�GRZQ�RQH�SODFH�DQG�VHOHFW�WKH�RSWLRQ�WR�EH�DGGHG�
�� 0RYH�FXUVRU�GRZQ�RQH�SODFH�DQG�VHOHFW�>127�),77('@�
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�� 0RYH�FXUVRU�WR�&2'(:25'�ILHOG�DQG�LQVHUW�WKH�VSHFLDO�FRGHZRUG�LQWR�WKLV�ILHOG�XVLQJ�WKH�
>�@�>!@��DQG�>,1&5($6(�',*,7@��>'(&5($6(�',*,7@�VRIWNH\V�

������&�6(5,$/�180%(5������������������������������������������������������������������

�237,21�72�%(�5(029('���������$�'��������������������������������������������
�
�&2'(:25'����������������������������������������������������������������������������������������

NOTE 7KLV�&2'(:25'�LV�XQLTXH�WR�HYHU\������&�XQLW�DQG�FDQ�RQO\�EH�REWDLQHG�E\�FRQWDFWLQJ�WKH�
+3�472�'LYLVLRQ�3URGXFW�6XSSRUW�(QJLQHHU

�� 0RYH�WKH�FXUVRU�WR�72**/(�72�6(7�237,21�ILHOG�DQG�HQDEOH�WKH�RSWLRQ�E\
SUHVVLQJ�WKH�>6(7�237,21@�VRIWNH\��7KH�GLVSOD\�ZLOO�IODVK�PRPHQWDULO\��DQG�WKH�PHVVDJH�
�2SWLRQ�6WUXFWXUH�&KDQJHG��ZLOO�EH�GLVSOD\HG��7KH�XQLW�ZLOO�DVVXPH�'HIDXOW�6HWWLQJV�

�� �3UHVV�WKH�27+(5�NH\�WKHQ�>�025(�@�VRIWNH\�XQWLO�VRIWNH\�ODEHOHG�>237,216@�LV�GLVSOD\HG�
�� 3UHVV�WKH�>237,216@�VRIWNH\�DQG�HQVXUH�WKDW�$�'�KDV�EHHQ�UHPRYHG�

$GGLQJ�$�%

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�
�� 0DNH�WKH�IROORZLQJ�NH\�VHTXHQFH�WR�REWDLQ�WKH�237,21�(1$%/(�GLVSOD\�

3UHVV�>27+(5@��>�A@��>025(@���>�A@��>025(@���>�A@��>025(@��>27+(5@�
3UHVV�>025(@�XQWLO�237,21�(1$%/(�DSSHDUV�LQ�WKH�VRIWNH\�PHQX�

�� 3UHVV�237,21�(1$%/(�VRIWNH\�
�� 0RYH�FXUVRU�GRZQ�RQH�SODFH�DQG�VHOHFW�WKH�RSWLRQ�WR�EH�DGGHG�
�� 0RYH�FXUVRU�GRZQ�RQH�SODFH�DQG�VHOHFW�>127�),77('@�
�� 0RYH�FXUVRU�WR�&2'(:25'�ILHOG�DQG�LQVHUW�WKH�VSHFLDO�FRGHZRUG�LQWR�WKLV�ILHOG�XVLQJ�WKH�

>�@�>!@��DQG�>,1&5($6(�',*,7@��>'(&5($6(�',*,7@�VRIWNH\V�

������&�6(5,$/�180%(5������������������������������������������������������������������

�237,21�72�%(�$''('����������������$�%��������������������������������������������
�
�&2'(:25'���������������������������������������������������������������������������������������

NOTE 7KLV�&2'(:25'�LV�XQLTXH�WR�HYHU\������&�XQLW�DQG�FDQ�RQO\�EH�REWDLQHG�E\�FRQWDFWLQJ�WKH�
+3�472�'LYLVLRQ�3URGXFW�6XSSRUW�(QJLQHHU

�� 0RYH�WKH�FXUVRU�WR�72**/(�72�6(7�237,21�ILHOG�DQG�HQDEOH�WKH�RSWLRQ�E\�SUHVVLQJ�WKH�
>6(7�237,21@�VRIWNH\��7KH�GLVSOD\�ZLOO�IODVK�PRPHQWDULO\��DQG�WKH�PHVVDJH��2SWLRQ�6WUXF�
WXUH�&KDQJHG��ZLOO�EH�GLVSOD\HG��7KH�XQLW�ZLOO�DVVXPH�'HIDXOW�6HWWLQJV�

�� 3UHVV�WKH�27+(5�NH\�WKHQ�>�025(�@�VRIWNH\�XQWLO�VRIWNH\�ODEHOHG�>237,216@�LV�GLVSOD\HG�
�� 3UHVV�WKH�>237,216@�VRIWNH\�DQG�HQVXUH�WKDW�$�%�KDV�EHHQ�DGGHG�

&KHFNLQJ�WKH�/$1�,QWHUIDFH�0$&�$GGUHVV��2SWLRQ�$�%�RQO\�

(YHU\�LQVWUXPHQW�VKLSSHG�ZLWK�2SWLRQ�$�%�/$1�LQWHUIDFH�KDV�D�XQLTXH�0$&�DGGUHVV�DVVRFLDW�
HG�ZLWK�LW��7KLV�DGGUHVV�LV�VWRUHG�LQ�WKH�LQVWUXPHQW�PHPRU\�DW�WKH�IDFWRU\�DQG�VKRXOG�QRW�UH�
TXLUH�FKDQJLQJ�GXULQJ�WKH�OLIH�RI�WKH�LQVWUXPHQW�
&KHFN�WKH�0$&�DGGUHVV�LQ�PHPRU\�DIWHU�HQDEOLQJ�RSWLRQ�$�%�E\�FDUU\LQJ�RXW�WKH�IROORZLQJ
SURFHGXUH�

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�DQG�SUHVV�WKH�27+(5�NH\�WKHQ�>025(@�VRIWNH\��6HOHFW�WKH�>&$/�
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,%5$7,21@�IXQFWLRQ�
�� 6HOHFW�&$/,%5$7(�3$66:25'�DQG�VHW�WR�>����@�XVLQJ�WKH�,1&5($6(��',*,7�DQG�

'(&5($6(�',*,7�VRIWNH\V�
�� 6HOHFW�WKH�FDOLEUDWLRQ�LWHP��>6(7�0$&�$''5(66@��

7KH�0$&�$GGUHVV�LV�GLVSOD\HG�DW�WKH�ERWWRP�RI�WKLV�SDJH�

������&�6(5,$/�180%(5������������������������������������������������������������������

�����������������0$&�$''5(66�������������������������������������������������������������������

,I�WKH�0$&�$GGUHVV�GLVSOD\HG�RQ�WKH�LQVWUXPHQW�LV�GLIIHUHQW�WR�WKDW�VKRZQ�KHUH��WKHQ�\RX�ZLOO
QHHG�WR�FKDQJH�LW�DV�IROORZV�

�� 0RYH�WKH�FXUVRU�WR�WKH�>0$&�$''5(66�(',7@�ILHOG�DQG�FKDQJH�WKH�DGGUHVV�WR�WKDW�VKRZQ�
DERYH�XVLQJ�WKH�,1&5($6(��',*,7�DQG�'(&5($6(�',*,7�VRIWNH\V�

�� 0RYH�WKH�FXUVRU�WR�WKH�>$&&(37�&+$1*(6@�ILHOG�DQG�SUHVV�WKH�21�VRIWNH\�
�� (QVXUH�WKH�FKDQJH�LV�UHIOHFWHG�DW�WKH�ERWWRP�RI�WKH�GLVSOD\�

7HVWLQJ

�� 3RZHU�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�IRU�D�YDOLG�GLVSOD\�
�� 2EWDLQ�D�SDVV�RQ�DOO�LQVWUXPHQW�6HOIWHVWV�

7KH�LQVWUXPHQW�LV�QRZ�UHDG\�IRU�XVH�
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6(59,&(�127(������&���

+3������&�3'+�6'+�-LWWHU��7HVW�6HW

6HULDO�1XPEHUV���1�$
)LUPZDUH�5HYLVLRQ���%HORZ�������0DLQ��
7LWOH��)DWDO�(UURU�����:KHQ�$WWHPSWLQJ�WR�3ULQW�*UDSKLFV����
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���0DUFK�����

3DUWV�5HTXLUHG���5HIHU�WR�6HUYLFH�1RWH������&���

6LWXDWLRQ

$�ILUPZDUH�EXJ�H[LVWV�LQ�HDUO\�UHYLVLRQV�ZKLFK�FDQ�FDXVH�)DWDO�(UURU������ZKHQ�DWWHPSWLQJ�WR
SULQW�-LWWHU�JUDSKLFV�

6ROXWLRQ�$FWLRQ

&RQILUP�WKH�)LUPZDUH�5HYLVLRQ�ILWWHG�WR�WKH�LQVWUXPHQW�XVLQJ�WKH�IROORZLQJ�
SURFHGXUH�

�� 3UHVV�WKH�27+(5�NH\�WKHQ�>�025(�@�VRIWNH\�XQWLO�D�VRIWNH\�ODEHOHG�>�237,216@�LV�GLV�
SOD\HG�

�� 3UHVV�WKH�>237,216@�VRIWNH\�WKHQ�VHOHFW�>5(027(�35,17(5@�2SWLRQ�

7KH�0$,1�DQG�$8;�ILUPZDUH�QXPEHUV�ZLOO�EH�GLVSOD\HG�DW�WKH�ERWWRP�RI�WKLV�SDJH�
,I�WKLV�LV�LQ�WKH�DIIHFWHG�UDQJH��XSJUDGH�WKH�ILUPZDUH�WR�WKH�ODWHVW�UHYLVLRQ�E\�IROORZLQJ�WKH�SUR�
FHGXUH�LQ�6HUYLFH�1RWH������&����

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���02',),&$7,21�5(&200(1'('
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6(59,&(�127(������&���

+3������&�3'+�6'+�-LWWHU��7HVW�6HW

6HULDO�1XPEHUV��*%���������WR�*%��������
%XLOG�6WDWXV�����������DQG�DERYH
7LWOH���5HSODFLQJ�WKH�3URFHVVRU�$VVHPEO\��&38�
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���2FWREHU�����

3DUWV�5HTXLUHG

6LWXDWLRQ

7KLV�6HUYLFH�1RWH�JLYHV�LQIRUPDWLRQ�RQ�SDUWV�DQG�LQVWUXFWLRQV�UHTXLUHG�ZKHQ�FKDQJLQJ�D�SURF�
HVVRU�RQ�WKH�+3������&

$FWLRQ

:KHQ�FKDQJLQJ�WKH�SURFHVVRU�RUGHU�WKH�DSSURSULDWH�SDUW�IURP�WKH�WDEOH�DERYH�DQG�XVH��WKH�IRO�
ORZLQJ�SURFHGXUH�WR�ILW�LW��

NOTE ,I�\RX�DUH�XQVXUH�ZKDW�WR�RUGHU��RU�KDYH�SUREOHPV�ILWWLQJ�WKH�DERYH�SDUWV��SOHDVH�FRQWDFW�\RXU�
+3�UHSUHVHQWDWLYH�RU�472�3URGXFW�6XSSRUW�RQ������������������

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���,1)250$7,21�21/<

8VH�WKHVH�LQVWUXFWLRQV�ZKHQ�UHSODFLQJ�WKH�&38�RQ�D�+3������&��
7KH�LQVWUXFWLRQV�FRYHU�WKH�IROORZLQJ��

� &RUUHFW�SURFHGXUH�IRU��UHPRYLQJ�WKH�ROG�&38�0RGXOH�IURP�WKH�LQVWUXPHQW�
� 3URFHGXUH�IRU�WUDQVIHUULQJ�WKH�VSHFLDO�0HPRU\�,&��IURP�WKH�ROG�&38�$VVHPEO\�

7KLV�,&�VWRUHV�LQIRUPDWLRQ�RQ�WKH�RSWLRQ�VWUXFWXUH�RI�WKH�LQVWUXPHQW�DQG�DOO�VRIW�FDOLEUDWLRQ�
FRQVWDQWV�IRU�WKH�LQVWUXPHQW��7UDQVIHUULQJ�WKLV�,&�PHDQV�WKDW�LW��LV�QRW�QHFHVVDU\�WR�UHFDOL�
EUDWH�WKH�LQVWUXPHQW�RU�UHSODFH�ILUPZDUH�RSWLRQV�

� 3URFHGXUH�IRU��DVVHPEOLQJ�WKH�QHZ�&38�%RDUG�LQWR�WKH�0RGXOH�DQG�UHSODFLQJ�LQ�WKH�,QVWUX�
PHQW��

� &KHFNLQJ�2SWLRQV�DQG�&DOLEUDWLRQ�'DWHV��
� 6HWWLQJ�WKH��,QWHUQDO�&ORFN�7LPH�DQG�'DWH�
� 7HVWLQJ�WKH�LQVWUXPHQW�ZLWK�WKH�1HZ�&38�
� &KDQJLQJ�WKH�0$&�DGGUHVV�/DEHO��DSSOLHV�WR�RSWLRQ�$�%�XQLWV�RQO\��

(YHU\�LQVWUXPHQW�VKLSSHG�ZLWK�2SWLRQ�$�%�/$1�LQWHUIDFH�KDV�D�XQLTXH�0$&�DGGUHVV�DVVR�
FLDWHG�ZLWK�LW��7KLV�DGGUHVV�LV�VWRUHG�LQ�8���RQ�WKH�&38��VR��ZLOO�EH�WUDQVIHUUHG�RYHU�ZLWK�
8����VHH�DERYH���7KHUH�LV�DOVR�D�ODEHO�ILWWHG�WR�WKH�ROG�&38�ZLWK�WKLV�XQLTXH�DGGUHVV�ZKLFK�
PXVW�DOVR�EH�WUDQVIHUUHG��

WARNING 7KH�&38�ERDUG�FRQWDLQV�D�EDWWHU\��7R�SUHYHQW�RYHUKHDWLQJ�RU�DQ�H[SORVLRQ�
'2�127�H[SRVH�WR�KLJK�WHPSHUDWXUHV�RU�VKRUW�FLUFXLW�

'HVFULSWLRQ +3�3DUW�1XPEHU 4XDQWLW\

�5HSODFHPHQW�3URFHVVRU�.LW ������������ ����
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CAUTION 7KHVH�SURFHGXUHV�VKRXOG�RQO\�EH�FDUULHG�RXW�E\�TXDOLILHG�6HUYLFH�3HUVRQQHO�
$QWL�VWDWLF�SUHFDXWLRQV�PXVW�EH�REVHUYHG�DW�DOO�WLPHV�����8VH�WKH�DQWL�VWDWLF�ZULVW�VWUDS�
SURYLGHG�LQ�WKLV�NLW�LI�DQ�DQWL�VWDWLF�ZRUN�DUHD�FRQIRUPLQJ��WR�&RUSRUDWH�6WDQGDUG�
��������LV�XQDYDLODEOH�
5HDG�WKH�DQWL�VWDWLF�GRFXPHQWDWLRQ��DW�WKH�HQG�RI�WKLV�SURFHGXUH�

5HPRYLQJ�WKH�ROG�&38�$VVHPEO\�

5HPRYH�WKH�ROG�&38�$VVHPEO\�DV�IROORZV�

�� 6ZLWFK�RII�WKH�LQVWUXPHQW�DQG�GLVFRQQHFW�WKH�SRZHU�FRUG�DQG�DQ\�LQWHUFRQQHFWLQJ�FDEOHV�
�� 3ODFH�WKH�LQVWUXPHQW�IDFH�GRZQ�RQ�WKH�ZRUNEHQFK�
�� 5HPRYH�WKH���VFUHZV�VHFXULQJ�WKH�UXEEHU�IHHW�WR�WKH�UHDU�SDQHO�
�� ,I�2SWLFDO�0RGXOHV�DUH�ILWWHG��XQVFUHZ�RSWLFDO�VKLHOG�IURP�WKH�LQSXW�DQG�RXWSXW�FRQQHFWRUV�
�� :LWKGUDZ�WKH�RXWHU�FDELQHW�VOHHYH�EDFN�DQG�RXW�RI�WKH�LQVWUXPHQW�
�� 5HPRYH�WKH�WZR�FODPS�VFUHZV�RQ�WKH�WRS�DQG�ERWWRP�ULJKW�KDQG�VLGH�RI�WKH�FKDVVLV�ZKLFK�

VHFXUH��WKH�&38�PRGXOH�
�� :LWKGUDZ�WKH�&38�PRGXOH�IURP�WKH�LQVWUXPHQW�XVLQJ�WKH�WZR�NQREV�WR�KHOS�ZLWK�UHPRYDO�

7UDQVIHUULQJ�WKH�0HPRU\�,&��IURP�WKH�ROG�&38�%RDUG�$VVHPEO\

2Q�WKH�ROG�&38�0RGXOH

�� 8QVFUHZ�WKH�SRVLGULYH�VFUHZV�ZKLFK�VHFXUH�WKH�'LVN�'ULYH�ZLWK�LW
V�PHWDO�VKLHOG�WR�WKH�
GLVN�GULYH�VXSSRUWV�RQ�WKH�&38�%RDUG��

�� 8QVFUHZ�WKH�WZR�QXWV�ZKLFK�VHFXUH�WKH�3$5$//(/�,QWHUIDFH�&RQQHFWRU�WR�WKH�PRGXOH�
)URQW�3DQHO�

�� 8QFOLS�WKH�+3�,%���56�����DQG�'LVN�'ULYH�ULEERQ�FDEOHV�IURP�WKHLU�VRFNHWV�RQ�WKH�&38�
ERDUG�$VVHPEO\�

�� 8VLQJ�D�ORQJ�SRVLGULYH�VFUHZGULYHU��XQVFUHZ�WKH�WZR�VFUHZV�ZKLFK�VHFXUH�WKH�PRGXOH�
)URQW�3DQHO�WR�WKH�&38�%RDUG�

�� 5HPRYH�WKH�PRGXOH�)URQW�3DQHO�WRJHWKHU�ZLWK�WKH�GLVN�GULYH�DVVHPEO\�DQG�PHWDO�VKLHOG�
DQG�SODFH�WR�RQH�VLGH�LQ�DQ�DQWL�VWDWLF�EDJ�

�� /RFDWH�8����PDUNHG�RQ�WKH�WRSVLGH�RI�WKH�ERDUG��DQG�FDUHIXOO\�UHPRYH�WKLV�,&�IURP�LW
V�
VRFNHW�XVLQJ�D�4XLOH[W���8QLYHUVDO�,&�([WUDFWLRQ�WRRO�RU�HTXLYDOHQW�

2Q�WKH�QHZ�&38�0RGXOH

�� )LW�8���IURP�WKH�ROG�&38�LQWR�WKH�VRFNHW�RQ�WKH�QHZ�&38�DVVHPEO\�WDNLQJ�JUHDW�FDUH�QRW�
WR�WRXFK�DQ\�SLQV�RQ�WKH�,&�RU�VRFNHW���(QVXUH�FRUUHFW�DOLJQPHQW�EHIRUH�SXVKLQJ�ILUPO\�
KRPH�LQ�WKH�VRFNHW�

NOTE <RX�0867�GLVFDUG�DQ\�,&�LQ�WKH�QHZ�PRGXOH�ILWWHG�LQWR�8���SRVLWLRQ�DQG�UHSODFH�ZLWK�WKH�SDUW�
IURP�WKH�ROG�PRGXOH��7KLV�PHPRU\�,&�FRQWDLQV�RSWLRQ�DQG�FDOLEUDWLRQ�GDWD�81,48(�WR�\RXU�
LQVWUXPHQW�

NOTE <RX�PD\�QHHG�WR�UHSHDW�VWHSV���WR���DERYH�WR�DFFHVV�WKLV�,&�RQ�WKH�QHZ�&38�

�� 2QFH�WKLV�,&�KDV�EHHQ�ILWWHG��FKHFN�WKH�VZLWFKHV�RQ�WKH�QHZ�&38�$VVHPEO\�DUH�VHW�DV�IRO�
ORZV�
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7UDQVIHUULQJ�WKH�/$1�,QWHUIDFH�0$&�$GGUHVV�/DEHO��2SWLRQ�$�%�RQO\�

�� &KHFN�WKH�LQVWUXPHQW�UHDU�SDQHO�WR�VHH�LI�RSWLRQ�$�%��/$1�,QWHUIDFH��LV�ILWWHG��,I�LW�LV��WKHUH�
ZLOO�EH�D�0$&�$''5(66�ODEHO�VWXFN�WR�WKH�UHDU�RI�WKH�ROG�&38�ERDUG��:ULWH�GRZQ�WKH�
QXPEHU�RQ�WKLV�ODEHO��WKLV�ZLOO�EH�NH\HG�LQWR�WKH�&38�PHPRU\�ODWHU���WKHQ�UHPRYH�WKH�ODEHO�
DQG�DWWDFK�LW�WR�WKH�QHZ�&38�ERDUG�LQ�WKH�VDPH�SRVLWLRQ�

)LWWLQJ�WKH�&38�0RGXOH�DQG�5H�DVVHPEOLQJ�WKH�,QVWUXPHQW�

�� 5HSODFH�WKH�&38�PRGXOH�EDFN�LQWR�WKH�LQVWUXPHQW�

,03257$17�127(�

NOTE 7R�SUHYHQW�UHPRYDO�RI��RU�GDPDJH�WR�WKH�PHWDO�5),�675,3�RQ�WKH�PRGXOH�QH[W�WR�WKH�&38���\RX�
0867�XVH�VSHFLDO�WRRO�KS�SDUW�QXPEHU�������������RU�D�WKLQ�/2:�67$7,&�SODVWLF�RU�ILEUH�FDUG�
����PP�[����PP�[����PP��ZKHQ�LQVHUWLQJ�WKH�&38�PRGXOH�EDFN�LQWR�WKH�LQVWUXPHQW��3ODFH�
WKLV�FDUG�DJDLQVW�WKH�5),�6WULS��WKHQ�VOLGH�WKH�&38�0RGXOH�EDFN�LQWR�WKH�LQVWUXPHQW��3XVK�WKH�
&38�0RGXOH�IXOO\�KRPH��WKHQ�SXOO�RXW�WKH�FDUG���VHH�)LJXUH�%���

CAUTION 6HYHUH�GDPDJH�FDQ�UHVXOW�LI�DQ�5),�6WULS�LV�GLVORGJHG�DQG�IDOOV�LQVLGH�WKH�LQVWUXPHQW��
$OZD\V�HQVXUH�WKDW�5),�VWULSV�DUH�VHFXUHO\�LQ�SRVLWLRQ�DQG�XQEURNHQ�

�� 5HSODFH�WKH�RXWHU�FDELQHW�VOHHYH��RSWLFDO�PRGXOH�VKLHOGV�DQG�UHDU�SDQHO�IHHW����WKLV�LV�D�
UHYHUVDO�RI�WKH�UHPRYDO�SURFHGXUH�

'RZQORDGLQJ�1HZ�ILUPZDUH��2SWLRQ�8.=�RU�86.�RQO\�

7KH�QHZ�SURFHVVRU�KDV�DOUHDG\�EH�ORDGHG�ZLWK�WKH�FXUUHQW�UHYLVLRQ�RI�ILUPZDUH��7KLV�LV�DSSOL�
FDEOH�WR�DOO�RSWLRQV�(;&(37�RSWLRQV�86.�RU�8.=��,I�HLWKHU��RU�ERWK��RI�WKHVH�RSWLRQV�LV�ILWWHG
WR�\RXU�LQVWUXPHQW��\RX�ZLOO�QHHG�WR�GRZQORDG�WKH�QHZ�ILUPZDUH�XVLQJ�WKH�GLVNV�VXSSOLHG�LQ
WKLV�NLW�8VH�WKH�SURFHGXUH�GHVFULEHG�LQ�6HUYLFH�1RWH������&����WR�GR�WKLV�

&KHFNLQJ�2SWLRQV�DQG�&DOLEUDWLRQ�'DWHV�

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�IRU�D�YDOLG�SRZHU�XS�URXWLQH�
�� 3UHVV�WKH�27+(5�NH\��WKHQ�>025(@�VRIWNH\�XQWLO��>237,216@�VRIWNH\�LV�GLVSOD\HG�
�� 3UHVV�WKH�>237,216@�VRIWNH\�DQG�VHOHFW�HDFK�RSWLRQ�W\SH�LQ�WXUQ��L�H�3'+��6'+��-,77(5��

$70�HWF���
�� (QVXUH�WKDW�WKH�RSWLRQV�VKRZQ�DV�),77('�RQ�WKH�GLVSOD\�DJUHH�ZLWK�WKH�RSWLRQV�OLVWHG�RQ�

WKH�LQVWUXPHQW�UHDU�SDQHO�
�� 3UHVV�WKH�>025(@�VRIWNH\�XQWLO�>&$/,%5$7,21@�VRIWNH\�DSSHDUV�DW�WKH�ERWWRP�RI�WKH�GLV�

SOD\�
�� (QWHU�WKH�&DOLEUDWLRQ�SDVVZRUG�>����@�
�� 6HOHFW�HDFK�&DOLEUDWLRQ�,WHP�DQG�HQVXUH�WKH�FDOLEUDWLRQ�GDWHV�DUH�YDOLG��

��$VVHPEO\�'HVFULSWLRQ �6ZLWFK�1XPEHU ��)LQJHU�1XPEHU ��3RVLWLRQ

�$��3URFHVVRU�$VVHPEO\ 6:� ������	�� ��&ORVHG

�$��3URFHVVRU�$VVHPEO\ 6:� ��� ��2SHQ

�$��3URFHVVRU�$VVHPEO\ 6:� ������������� ��&ORVHG

�$��3URFHVVRU�$VVHPEO\ 6:� ����	�� ��2SHQ
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NOTE $Q�DQQXDO�&DOLEUDWLRQ�F\FOH�LV�UHFRPPHQGHG�IRU�WKH�+3������&

6HWWLQJ�WKH�,QWHUQDO�&ORFN��'DWH�DQG�7LPH

<RX�ZLOO�QHHG�WR�VHW�WKH�LQWHUQDO�FORFN�WR�WKH�FRUUHFW�WLPH�DQG�GDWH�DV�WKLV�ZLOO�EH�LQFRUUHFW�DIWHU
FKDQJLQJ�WKH�&38�

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�
�� 3UHVV�27+(5�NH\��WKHQ�>025(@�VRIWNH\�XQWLO�>7,0(�	�'$7(@�VRIWNH\�LV�GLVSOD\HG�
�� 3UHVV�>7,0(�	�'$7(@�VRIWNH\�WKHQ�PRYH�WKH�FXUVRU�WR�&/2&.�02'(��
�� 6HOHFW�>6(783@�WKHQ�PRYH�WKH�FXUVRU�WR�7,0(��6HW�WKH�FORFN�WR�WKH�FRUUHFW�WLPH�XVLQJ�

>�@�>!@��DQG�>,1&5($6(�',*,7@��>'(&5($6(�',*,7@�VRIWNH\V�
�� 0RYH�WKH�FXUVRU�WR�'$7(��6HW�WKH�FORFN�WR�WKH�FRUUHFW�GDWH�XVLQJ�>�@�>!@��DQG�>,1&5($6(�

',*,7@��>'(&5($6(�',*,7@�VRIWNH\V�
�� 5HWXUQ�WKH�FXUVRU�WR�&/2&.�02'(�DQG�SUHVV�>581@�

7KH�LQWHUQDO�FORFN�LV�QRZ�VHW�

&KHFNLQJ�WKH�/$1�,QWHUIDFH�0$&�$GGUHVV��2SWLRQ�$�%�RQO\�

&KHFN�WKH�0$&�DGGUHVV�LQ�PHPRU\�DIWHU�HQVXULQJ�RSWLRQ�$�%�LV�HQDEOHG��VHH�DERYH��E\�FDUU\�
LQJ�RXW�WKH�IROORZLQJ�SURFHGXUH�
�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�DQG�SUHVV�WKH�27+(5�NH\�WKHQ�>025(@�VRIWNH\��6HOHFW�WKH�>&$/�

,%5$7,21@�IXQFWLRQ�

�� 6HOHFW�&$/,%5$7(�3$66:25'�DQG�VHW�WR�>����@�XVLQJ�WKH�,1&5($6(��',*,7�DQG�
'(&5($6(�',*,7�VRIWNH\V�

�� 6HOHFW�WKH�FDOLEUDWLRQ�LWHP��>6(7�0$&�$''5(66@��
7KH�0$&�$GGUHVV�LV�GLVSOD\HG�DW�WKH�ERWWRP�RI�WKLV�SDJH��,I�LW�LV�GLIIHUHQW�WR�WKDW�RQ�WKH�ODEHO
ZKLFK�\RX�WUDQVIHUUHG�IURP�WKH�ROG�&38��WKHQ�\RX�ZLOO�QHHG�WR�FKDQJH�LW�DV�IROORZV�
�� 0RYH�WKH�FXUVRU�WR�WKH�>0$&�$''5(66�(',7@�ILHOG�DQG�FKDQJH�WKH�DGGUHVV�WR�WKDW�VKRZQ�

DERYH�XVLQJ�WKH�,1&5($6(��',*,7�DQG�'(&5($6(�',*,7�VRIWNH\V�
�� 0RYH�WKH�FXUVRU�WR�WKH�>$&&(37�&+$1*(6@�ILHOG�DQG�SUHVV�WKH�21�VRIWNH\�
�� (QVXUH�WKH�FKDQJH�LV�UHIOHFWHG�DW�WKH�ERWWRP�RI�WKH�GLVSOD\�

7HVWLQJ

3HUIRUP�DOO�WKH�LQVWUXPHQW�VHOIWHVWV�

NOTE ,W�LV�YHU\�LPSRUWDQW�WR�FDEOH�WKH�LQVWUXPHQW�FRUUHFWO\�ZKHQ�UXQQLQJ�WKH�VHOIWHVWV��&DEOLQJ�
GHSHQGV�RQ�RSWLRQV�ILWWHG���VHH�&DOLEDWLRQ�RU�6HUYLFH�0DQXDO�IRU�WKLV�LQIRUPDWLRQ�

:KHQ�D�SDVV�KDV�EHHQ�REWDLQHG�RQ�DOO�VHOIWHVWV�WKH�LQVWUXPHQW�LV�UHDG\�IRU�XVH�
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,PSRUWDQW�2SHUDWLRQDO�1RWH

)LJXUH�%�����3RVLWLRQ�RI�3URFHVVRU�0RGXOH�DQG�,QVHUWLRQ�7RRO

,I�WKH�QHZ�&38�LV�SUH�ORDGHG�ZLWK�ILUPZDUH�YHUVLRQ�$��������$1'����������
<RXU�LQVWUXPHQW�FRQWDLQV�RSWLRQV�$�0�$�1�$�3��RU�WKH�HTXLYDOHQW�RSWLRQV�ZLWK�VPDOO�VLHPHQV
FRQQHFWRUV���\RX�ZLOO�ILQG�WKH�-LWWHU�UHFHLYH�PHQX�FRQWDLQV�D�VHOHFWDEOH�+3��ILOWHU�RQ�6'+�UDWHV�
7KLV�ILOWHU�VKRXOG�DOZD\V�EH�VHW�2))�LQ�WKH�PHQX�DV�WKH�ILOWHU�KDUGZDUH�LV�127�ILWWHG�
7KLV�LQDSSURSULDWH�VHOHFWLRQ�LV�GXH�WR�D�ILUPZDUH�EXJ�LQ�YHUVLRQ�$��������21/<��

Module
Insertion

Tool

CPU
Module
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+3������&�3'+�6'+�-LWWHU�7HVW�6HW

6HULDO�1XPEHUV���*%���������WR��*%��������
7LWOH���6ZDSSLQJ�0RGXOHV�%HWZHHQ�,QVWUXPHQWV
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���'HFHPEHU�����

6LWXDWLRQ

8VH�WKH�IROORZLQJ�LQIRUPDWLRQ�LI�\RX�QHHG��WR�VZDS�RQH�RU�PRUH�PRGXOHV�IURP�DQ�+3������$�
+3������$��+3������%�RU�+3������&�LQVWUXPHQW�LQWR�DQ�+3������&�
LQVWUXPHQW�

$FWLRQ

&RQILUP�WKH�PRGXOH�V��\RX�ZDQW�WR�VZDS�DQG�FKHFN�IRU�DQ\�SUREOHPV�DQG�DOO�RWKHU�UHOHYDQW
LQIRUPDWLRQ�IURP�WKH�OLVW�EHORZ�

NOTE 0RGXOHV�PXVW�EH�ILWWHG�LQ�WKH�SRVLWLRQV�VKRZQ�LQ�7DEOH�%���DQG�)LJXUH�%���

CAUTION 7R�SUHYHQW��UHPRYDO�RU�GDPDJH�RI�WKH�PHWDO�5),�VWULSV�ILWWHG�RQ�WKH�VLGH�RI�HDFK�PRGXOH�
\RX�PXVW�UHPRYH�DOO�WKH�PRGXOHV�LQ�IURQW�RI�WKH�RQH�WR�EH�VZDSSHG��WKHQ�UHSODFH�WKH�
PRGXOHV�ZRUNLQJ�IURP�WKH�EDFN�RI�WKH�LQVWUXPHQW�WR�WKH�IURQW��
6HYHUH�GDPDJH�FDQ�UHVXOW�LI�DQ�5),�6WULS�LV�GLVORGJHG�DQG�IDOOV�LQVLGH�WKH�LQVWUXPHQW��
$OZD\V�HQVXUH�WKDW�5),�VWULSV�DUH�VHFXUHO\�LQ�SRVLWLRQ�DQG�XQEURNHQ�

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���,1)250$7,21�21/<

2SWLFDO�0RGXOHV��2SWLRQ��8+���8+���858��8.7��861��$�7��$�8�

5HPHPEHU��ZKHQ�WHVWLQJ�2SWLRQ�858�DQG�DOVR�WKH������QP�WUDQVPLW�SRUW�IURP�2SWLRQ�861�RU
$�7��\RX�ZLOO�QHHG�WR�DWWHQXDWH�WKH�RXWSXW�VLJQDO�ZLWK�DQ�RSWLFDO�DWWHQXDWRU�ZKHQ�UXQQLQJ�WKH
EDFN�WR�EDFN�WHVWV��<RX�GR�QRW�QHHG�WKH�DWWHQXDWRU�ZLWK�8+��RU�8+���,QIRUPDWLRQ�RQ�WKLV�LV�LQ
WKH�6HUYLFH�0DQXDO�DQG�&DOLEUDWLRQ�0DQXDO�

6'+�0RGXOHV��2SWLRQ�86���86���$�7��$�8��$�5�

,I�WKH�ODWHU�-LWWHU�7UDQVPLW�PRGXOH��2SWLRQ�$�.��LV�ILWWHG���XQPRGLILHG�86��RU�$�7�0RGXOHV�ZLOO
OLPLW�6'+�-LWWHU�WUDQVPLW�IUHTXHQF\�WR��0+]���0+]�LV�UHTXLUHG�IRU�*����
WHVWLQJ��
,I�WKH�HDUOLHU�-LWWHU�7UDQVPLW�PRGXOH��2SWLRQ�8+.��LV�ILWWHG���PRGLILHG�86��RU�$�7�0RGXOHV�PD\
QRW�RSHUDWH�FRUUHFWO\��7KHVH�PRGLILFDWLRQV�ZHUH�LQWURGXFHG�DW�%XLOG�6WDWXV
$OVR�QRWH�WKDW�D�VSHFLDO�56����ORRSLQJ�OLQN�LV�UHTXLUHG�ZKHQ�UXQQLQJ�WKH�
,1',9,'8$/�$�7�VHOIWHVW�EXW�127�WKH�$//�7(676�

8QVWUXFWXUHG�3'+�0RGXOHV��2SWLRQ�8..��86%�

1R�SUREOHPV�LQ�VZDSSLQJ�DQ\�RI�WKHVH�PRGXOHV�EHWZHHQ�LQVWUXPHQWV�EXW�\RX�VKRXOG�FKHFN�WKH
5(&29(5('�&/2&.�&$/,%5$7,21�LV�2.���VHH�6HUYLFH�0DQXDO�

6WUXFWXUHG�3'+�0RGXOHV��2SWLRQ�8.-��86$�

1R�SUREOHPV�LQ�VZDSSLQJ�DQ\�RI�WKHVH�PRGXOHV�EHWZHHQ�LQVWUXPHQWV�EXW�\RX�VKRXOG�FKHFN�WKH
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5(&29(5('�&/2&.�&$/,%5$7,21�LV�2.���VHH�6HUYLFH�0DQXDO�

$70�0RGXOHV��2SWLRQ�8.1�

$70�+$6�7+(�6$0(�+$5':$5(�$6�6WUXFWXUHG�3'+��VR�FKHFN�RQ�WKH�RSWLRQV�SDJH�WKDW�8.1
LV�ILWWHG��,I�QRW��\RX�ZLOO�QHHG��WR�FRQWDFW�WKH�IDFWRU\�IRU�WKH�VSHFLDO�5HWURILW�.LW�WR�HQDEOH�$70
ILUPZDUH�IHDWXUHV����WKHUH�LV�D�FKDUJH�IRU�WKLV�NLW�

6HUYLFHV�0RGXOH��2SWLRQ�86.�

&XUUHQWO\��WKLV�KDV�D�XQLTXH�UHYLVLRQ�RI�ILUPZDUH��VR�ZLOO�QRW�RSHUDWH�LQ�DQ�LQVWUXPHQW�ZLWKRXW
XSGDWLQJ�WKH�ILUPZDUH��&XUUHQWO\��LW�ZLOO�QRW�RSHUDWH�DORQJ�ZLWK�-LWWHU�7UDQVPLW�RU�5HFHLYH�PRG�
XOHV��%RWK�WKHVH�OLPLWDWLRQV�DUH�H[SHFWHG�WR�EH�UHVROYHG�HDUO\������

%LQDU\�,QWHUIDFH�0RGXOH��2SWLRQ�8+��

<RX�VKRXOG�FKHFN�WKH�ELQDU\�OHYHOV�DQG�PDUN�WR�VSDFH�UDWLRV�DUH�ZLWKLQ�VSHFLILFDWLRQ���WKHUH�LV
D�SURFHGXUH�LQ�WKH�ODWHVW�FDOLEUDWLRQ�PDQXDO���$�PRGLILFDWLRQ�ZDV�LQWURGXFHG�WR�WKH�3'+�0RG�
XOH�IURP�%XLOG�6WDWXV������WR�HQVXUH�DOO�%LQDU\�,QWHUIDFHV�PHW�VSHFLILFDWLRQ�

(76,�$16,�0RGXOH��2SWLRQ�8.=�

&XUUHQWO\��WKLV�KDV�D�XQLTXH�UHYLVLRQ�RI�ILUPZDUH��VR�ZLOO�QRW�RSHUDWH�LQ�DQ�LQVWUXPHQW�ZLWKRXW
XSGDWLQJ�WKH�ILUPZDUH��&XUUHQWO\��LW�ZLOO�QRW�RSHUDWH�DORQJ�ZLWK�-LWWHU�7UDQVPLW�RU�5HFHLYH�PRG�
XOHV��%RWK�WKHVH�OLPLWDWLRQV�DUH�H[SHFWHG�WR�EH�UHVROYHG�HDUO\������

-LWWHU�0RGXOHV��2SWLRQ�8+.��8+1��$�0��$�1��$�3��$�4��$�5��$�6�

CAUTION 6ZDSSLQJ��-LWWHU�7UDQVPLW�DQG�5HFHLYH�PRGXOHV�LV�QRW�UHFRPPHQGHG��

-LWWHU�7[�DQG�5[�FDOLEUDWLRQ�GDWD�LV�XQLTXH�DQG�LV�KHOG�LQ�WKH�3URFHVVRU�0RGXOH��&38�0RGXOH��
,I�\RX�VZDS�21/<�WKH�MLWWHU�7UDQVPLWWHU�PRGXOH�WR�DQRWKHU�XQLW��WKH�7UDQVPLW�FDOLEUDWLRQ�GDWD
ZLOO�EH�ZURQJ�VR�\RX�ZLOO�QHHG�WR�SHUIRUP�-LWWHU�7UDQVPLWWHU�&DOLEUDWLRQ��WDNHV�EHWZHHQ����PLQ�
XWHV�DQG���KRXU�DQG�QHHGV�D�6SHFWUXP�$QDO\]HU�

,I�\RX�VZDS�21/<�WKH�MLWWHU�5HFHLYHU�PRGXOH�WR�DQRWKHU�XQLW��WKH�5HFHLYH�FDOLEUDWLRQ�GDWD�ZLOO
EH�ZURQJ�VR�\RX�ZLOO�QHHG�WR�SHUIRUP�-LWWHU�5HFHLYHU�&DOLEUDWLRQ����WKLV�ZLOO�WDNH�EHWZHHQ���
PLQXWHV�DQG�����KRXUV��GHSHQGLQJ�RQ�MLWWHU�RSWLRQV�ILWWHG��EXW�QHHGV�QR�H[WHUQDO�HTXLSPHQW��
LW
V�IXOO\�DXWRPDWLF��,I�670������RSWLFDO�-LWWHU�LV�ILWWHG��2SWLRQ�$�1��$�3�$�5�$�6���\RX�PXVW�DOVR
FKHFN�VHW�WKH�670���DQG�670���2SWLFDO�5HFRYHUHG�&ORFN�IUHH�UXQ�IUHTXHQFLHV�
,I�\RX�VZDS�%27+�WKH�MLWWHU�7[�DQG�5[�0RGXOHV��DOO�MLWWHU�FDOLEUDWLRQ�GDWD�ZLOO�EH�ZURQJ�VR�\RX
ZLOO�QHHG�WR�SHUIRUP�ERWK�7[�DQG�5[�FDO���DOZD\V�SHUIRUP�WKH�-LWWHU�7UDQVPLWWHU�&DOLEUD�
WLRQ�ILUVW�

NOTE ,I�\RX�GR�QRW�ZDQW�WR�GR�WKH�FDOLEUDWLRQV��\RX�FDQ�VZDS�WKH�&38�0RGXOH�DQG�WKH�-LWWHU�7[�5[�
0RGXOHV�$6�$�0$7&+('�6(7��EXW�\RX�ZLOO�QRZ�QHHG�WR�UHFDOLEUDWH�WKH���0+]�5HIHUHQFH���DQG�
WKH�3'+�9&;2�V��5HFRYHUHG�&ORFNV��LI�3'+�$70�ILWWHG���<RX�ZLOO�DOVR�QHHG�WR��FKHFN�WKH�
RSWLRQ�VWUXFWXUH�LV�WKH�VDPH�DQG�HQDEOH�GLVDEOH�DQ\�PLVVLQJ�RSWLRQV��7R�GR�WKLV��\RX�ZLOO�QHHG��
WR�FRQWDFW�WKH�IDFWRU\�IRU�WKH�VSHFLDO�FRGHZRUG�V�

-LWWHU�0RGXOHV��2SWLRQ�$�.��$�/��$�0��$�1��$�3��$�4��$�9��$�:�

CAUTION 6ZDSSLQJ�MLWWHU�7UDQVPLW�DQG�5HFHLYH�PRGXOHV�LV�QRW�UHFRPPHQGHG�

7KH�VDPH�SUREOHPV�DSSO\�DV�IRU�8+.�$�6�
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3URFHVVRU��&38��0RGXOH

CAUTION 6ZDSSLQJ�WKH�3URFHVVRU�PRGXOH�LV�QRW�UHFRPPHQGHG��

$V�H[SODLQHG�DERYH��DOO�XQLTXH�FDOLEUDWLRQ�GDWD�LV�KHOG�LQ�WKH�3URFHVVRU�0RGXOH��&38�0RGXOH�
IRU�-LWWHU�7[�5[��5HFRYHUHG�&ORFNV��9&;�
V�DQG�DOO�ILUPZDUH�RSWLRQV�ILWWHG�
,I�\RX�VZDS�21/<�WKH�&38�WR�DQRWKHU�XQLW��DOO�WKH�DERYH�FDO�GDWD�ZLOO�EH�ZURQJ�VR�\RX�ZLOO�QHHG
WR�SHUIRUP�D�)8//�,167580(17�&$/,%5$7,21����

$OVR�QRWH�WKDW��WKH�QRQ�GLVF�GULYH�&38�ILWWHG�LQ�HDUO\�YHUVLRQV�RI�WKH�+3������%��DQG�2SWLRQ
�����DQG�WKH�+3������$�DQG�+3������$�ZLOO�QRW�RSHUDWH�LQ�WKH�
+3������&�

1RWH�����$OO�2SWLRQV�OLVWHG�LQ�HDFK�URZ�RI�WKH�WDEOH�DUH�PXWXDOO\�H[FOXVLYH��L�H�RQO\�RQH�WR�EH

7DEOH�%�� ���&RQILJXUDWLRQV�IRU�WKH�+3������&�0RGXOHV

0RGXOH�'HVFULSWLRQ $YDLODEOH�
2SWLRQV�

0RGXOH�
:LGWK

)LWWLQJ�,QVWUXFWLRQV

2SWLFV 8+��8+��
858�
861�8.7
$�7��$�8

��VORW
��VORW
��VORW

$OZD\V�6ORW�����WKLV�LV�D�GHGLFDWHG�2SWLFV�VORW��VR�FDQQRW�
EH�RFFXSLHG�E\�DQ\�RWKHU�W\SH�RI�PRGXOH�

6'+�%LQDU\�,Q�IDFH �<+� ��VORW $WWDFKHG�WR�2SWLRQ�8.7�RU�861�LQ�VORW���

6'+ 86��86�
$�7�$�8
$�5

��VORW
��VORW

,PPHGLDWHO\�WR�WKH�ULJKW�RI2SWLFV�0RGXOH

3'+�0XOWLSOH�2XWSXWV 8+&�86� ��VORW 7R�ULJKW�RI�6'+�0RGXOH��RU�2SWLFV�LI�QR�6'+�ILWWHG��

-LWWHU�7UDQVPLWWHU 8+.�$�.
$�4

��VORW
��VORW

7R�ULJKW�RI�3'+�0XOWLSOH�2XWSXWV
7R�ULJKW�RI�6'+��LI�QR�3'+�0XOWLSOH�2XWSXWV�
7R�ULJKW�RI�2SWLFV��LI�QR�6'+�RU�3'+�0XOWLSOH�2XW�

8QVWUXFWXUHG�3'+���
�VLQJOH�7[�5[�PRGXOH�

6WUXFWXUHG�3'+�RU�$70�
�RQH�7[�	�RQH�5[�0RGXOH�

8..�86%

8.-��86$

��VORW

��VORW�HDFK

7R�ULJKW�RI�-LWWHU�7UDQVPLWWHU��3'+�0XOWLSOH
2XWSXWV��6'+�RU�2SWLFV��VHH�DERYH���

$V�8QVWUXFWXUHG�3'+���7[�0RGXOH�LV�DOZD\V�RQ�OHIW�

6HUYLFHV�PRGXOH� 86.�86/
�<.

��VORW
��VORW

%HWZHHQ�6WUXFWXUHG�3'+�7[�DQG�5[�PRGXOHV

(76,�$16,�$70�7[�5[� 8.= ��VORW�HDFK 5HSODFHV�3'+�0RGXOH�V�

3'+�%LQDU\�,Q�IDFH 8+� ��VORW ,PPHGLDWHO\�WR�WKH�ULJKW�RI�3'+�5[�0RGXOH

-LWWHU�5HFHLYHU 8+1�86��
$�0�$�1
$�3�$�4�
$�5�$�6
$�/�$�0�
$�1�$�3
$�9�$�:

��VORW
��VORW
��VORW
��VORW
��VORW
��VORW
��VORW

,I�2SWLRQ�8+��ILWWHG��WR�ULJKW�RI�LW�
,I�2SWLRQ�8+��QRW�ILWWHG��WR�ULJKW�RI�3'+�5[�0RGXOH
,I�3'+�QRW�ILWWHG��WR�ULJKW�RI�6'+�0RGXOH

%ODQNLQJ�3ODWHV��SDUW�QR��
����������������VLQJOH�
����������������GRXEOH�

�1�$ ��RU���VORW )LW�%ODQNLQJ�3ODWHV�DW�UHDU��&38�HQG��WR�ILOO�DQ\�JDSV�OHIW�
DIWHU�ILWWLQJ�DOO�UHTXLUHG�PRGXOHV���
WKHUH�PXVW�EH�QR�JDSV�EHWZHHQ�PRGXOHV�RU�DW�LQVWUX�
PHQW�IURQW�
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ILWWHG�LQ�DQ�LQVWUXPHQW��
1RWH�����2SWLFDO�RSWLRQV�QHHG�6'+�RSWLRQ�WR�RSHUDWH�
1RWH�����-LWWHU�WUDQVPLW�UHFHLYH�QHHGV�3'+�RU�6'+�RSWLRQ�WR�RSHUDWH�
1RWH�����-LWWHU�WUDQVPLW�RSWLRQ�LV�QHHGHG�WR�FDOLEUDWH�-LWWHU�5HFHLYHU�
1RWH�����6HUYLFHV�2SWLRQ��QHHGV�VWUXFWXUHG�3'+�WR�RSHUDWH��
1RWH�����3'+�%LQDU\�,QWHUIDFH�RSWLRQ�QHHGV�3'+�WR�RSHUDWH��
1RWH�����6'+�%LQDU\�,QWHUIDFH�LV�DWWDFKHG�WR�861�8.7�PRGXOH�DQG�QHHGV�6'+�WR�RSHUDWH��

)LJXUH�%����/RFDWLRQ�RI�0RGXOHV�LQ�+3������&0DLQIUDPH

5XOHV�IRU�)LWWLQJ�PRGXOHV

� /HIW�MXVWLI\�DOO�PRGXOHV�ZKHQ�ILWWLQJ���L�H��LI�RQH�RU�PRUH�VKRZQ�DERYH�LV�QRW�ILWWHG��PRYH�
RWKHUV�DV�IDU�OHIW�DV�SRVVLEOH�WR�ILOO�DQ\�JDSV��(;&(37�IRU�6ORW���ZKLFK�PXVW�RQO\�KDYH�
237,&6�PRGXOH��

� 0RGXOHV�DUH���VORW�RU���VORWV�ZLGH��VHH�7DEOH���
� 7RWDO�PRGXOH�ZLGWK�PXVW�QRW�H[FHHG���VORWV�
� ,I�WRWDO�PRGXOH�ZLGWK�LV�OHVV�WKDQ���VORWV��ILOO�JDS�DW�ULJKW�VLGH�ZLWK�%ODQNLQJ�3ODWHV�

$QWL�6WDWLF�3UHFDXWLRQV

:DWFK�RXW�IRU�6WDWLF�=DS����
7KH�VPDOOHVW�VWDWLF�YROWDJH�ZKLFK�PRVW�SHRSOH�FDQ�IHHO�LV�DURXQG������YROWV��,W�WDNHV�OHVV�WKDQ
RQH�WHQWK�RI�WKLV��DERXW�����YROWV��WR�GHVWUR\�RU�VHYHUHO\�GDPDJH�VWDWLF�VHQVLWLYH�FLUFXLWV�VXFK
DV�WKRVH�IRXQG�LQ�WKH�+3������&�2IWHQ��VWDWLF�GDPDJH�LV�QRW�VXIILFLHQW�WR�FDXVH�DQ�LPPHGLDWH
PDOIXQFWLRQ��,QVWHDG��LW�FDQ�VHULRXVO\�GDPDJH�D�FRPSRQHQW���UHVXOWLQJ�LQ�SUHPDWXUH�IDLOXUH��RI�
WHQ�DW�D�FULWLFDO�PRPHQW�ZKHQ�WKH�LQVWUXPHQW�LV�PRVW�LQ�GHPDQG�

7KH�PRGXOHV�ILWWHG�WR�WKH�+3������&�FRQWDLQ�DVVHPEOLHV�DQG�FRPSRQHQWV�ZKLFK�DUH�VHQVLWLYH
WR�HOHFWURVWDWLF�GLVFKDUJH�DQG�DUH�QRW�IXOO\�VFUHHQHG�DJDLQVW�WKLV�ZKHQ�UHPRYHG�IURP�WKH�LQVWUX�
PHQW��)RU�WKLV�UHDVRQ��\RX�PXVW�DOZD\V�IROORZ�UHFRPPHQGHG�VWDWLF�KDQGOLQJ�SURFHGXUHV�ZKHQ
XSJUDGLQJ�\RXU�+3������&�ZLWK�SDUWV�IURP�WKLV�NLW�
%\�WDNLQJ�WKH�VLPSOH�SUHFDXWLRQV�EHORZ��\RX�FDQ�VLJQLILFDQWO\�UHGXFH�WKH�ULVN�RI�LQVWUXPHQW�IDLO�
XUH�RU�PDOIXQFWLRQ�FDXVHG�E\�VWDWLF�GDPDJH�

� %HIRUH��LQVWDOOLQJ�WKH�SDUWV�IURP�WKLV�UHWURILW�NLW��VHW�XS�D�VXLWDEOH�ZRUNLQJ�DUHD�ZKHUH�
SRWHQWLDO�VWDWLF�VRXUFHV�DUH�PLQLPLVHG��$YRLG�ZRUNLQJ�LQ�ORZ�KXPLGLW\�DQG�FDUSHWHG�DUHDV��
$YRLG�ZHDULQJ�Q\ORQ�RU�VWDWLF�LQGXFLQJ�FORWKLQJ�DQG�NHHS�ERG\�PRYHPHQW�WR�D�PLQLPXP�

� 7UHDW�DOO�DVVHPEOLHV��FRPSRQHQWV�DQG�LQWHUIDFH�FRQQHFWLRQV�DV�VWDWLF�VHQVLWLYH�

Front
Panel

Optics
SDH
Bin SDH

PDH
Mult

Jittr
Tx Ansi

or
PDH
Tx

Services Ansi
or
PDH
Rx

PDH
Bin

SDH
Jittr
Rx

PDH
Jittr
Rx

Floppy
Disk
Slot

Processor

ON

OFF

Line
Input

1         2      3      4      5      6      7       8       9
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� :KHQ�\RX�XQSDFN�WKLV�UHWURILW�NLW��NHHS�DOO�ERDUGV�DQG�DFFHVVRULHV�LQ�WKHLU�FRQGXFWLYH�DQWL�
VWDWLF�EDJV�XQWLO�\RX�DUH�UHDG\�WR�LQVWDOO�WKHP�

� $OZD\V�XVH�WKH�WZR�NQREV�RQ�WKH�PRGXOH�IURQW�SDQHO�ZKHQ�UHPRYLQJ�DQG�LQVWDOOLQJ�PRG�
XOHV�LQ�WKH�LQVWUXPHQW���$IWHU�UHPRYDO��LPPHGLDWHO\�SODFH�WKH�PRGXOH�LQWR�D�FRQGXFWLYH�
DQWL�VWDWLF�EDJ�

� 1HYHU�WRXFK�WKH�PRGXOH�HGJH�FRQQHFWRU�RU�DQ\�H[SRVHG�FLUFXLWU\�RQ�WKH�PRGXOH��
� ,I�SRVVLEOH��ZHDU�DQWL�VWDWLF�FORWKLQJ�DQG�XVH�D�FRQWUROOHG�VWDWLF�ZRUN�VWDWLRQ�ZKLFK�

LQFOXGHV�LQVWUXPHQW�DQG�SHUVRQQHO�JURXQGLQJ�SURYLVLRQV��+3�����������RU�
HTXLYDOHQW��
$�W\SLFDO�:RUNVWDWLRQ�ZLOO�FRQVLVW�RI�D�7DEOH�0DW�DQG�)ORRU�0DW�JURXQGHG�WR�D�VXLWDEOH�
HDUWK�LQ�WKH�EXLOGLQJ��D�:ULVW�6WUDS�DWWDFKHG�WR�WKH�RSHUDWRU
V�ZULVW�DQG�FRQQHFWHG�E\�D�
IOH[LEOH�FDEOH�WR�WKH�7DEOH�0DW�DQG�D�+HHO�6WUDS�ZKLFK�VKRXOG�EH�DWWDFKHG�WR�WKH�RSHUDWRU
V�
IRRW��$�VXSSO\�RI�YDULRXV�VL]HG�DQWL�VWDWLF�EDJV�VKRXOG�EH�RQ�KDQG�DQG�DQ\�XQSURWHFWHG�
DVVHPEO\�VKRXOG�EH�SODFHG�LQ�RQH�RI�WKHVH�LPPHGLDWHO\�XSRQ�UHPRYDO��

,I��D�VWDWLF�FRQWUROOHG�ZRUNVWDWLRQ�LV�XQDYDLODEOH���PLQLPXP�SURWHFWLRQ�ZLOO�EH�REWDLQHG�E\�XV�
LQJ�WKH�VSHFLDO�DQWL�VWDWLF�ZULVW�VWUDS�SURYLGHG�LQ�WKLV�XSJUDGH�NLW��,QVWUXFWLRQV�IRU�XVLQJ�WKLV
VWUDS�DUH�SURYLGHG�ZLWK�LW�
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6(59,&(�127(������&���

+3������&�3'+�6'+�-LWWHU�7HVW�6HW

6HULDO�1XPEHUV���1�$
2SWLRQV���$OO
%XLOG�6WDWXV��������WR�����
7LWOH����,QVWUXPHQW�)DLOV�WR�'RZQORDG�)LUPZDUH�YLD�)ORSS\�GLVN
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���0DUFK�����

3DUWV�5HTXLUHG

6LWXDWLRQ

3UREOHPV�PD\�EH�HQFRXQWHUHG�ZKHQ�GRZQORDGLQJ�ILUPZDUH�YLD�GLVNV�RQ�+3������&�XQLWV�ZLWK
%XLOG�6WDWXV�1XPEHU�LQ�WKH�DERYH�UDQJH��WKH�LQVWUXPHQW�%XLOG�6WDWXV�LV�UHFRUGHG�RQ�D�ODEHO
DWWDFKHG�WR�WKH�UHDU�SDQHO�����7\SLFDOO\�D�)$7$/�(5525�PD\�RFFXU�GXULQJ�WKH�GRZQORDGLQJ
SURFHVV�
7KHVH�SUREOHPV�DUH�GXH�WR�LQVXIILFLHQW�5),�VFUHHQLQJ�RQ�WKH�QHZ�YHUVLRQ�RI�GLVN�GULYH�LQWUR�
GXFHG�DW�%6������,PSURYHG�VFUHHQLQJ�ZDV�LQWURGXFHG�LQWR�SURGXFWLRQ�XQLWV�DW�%6�����
$�ZLUH�OLQN�PRGLILFDWLRQ�WR�WKH�SURFHVVRU�3&%�WR�LPSURYH�WKH�VWDELOLW\�RI�WKH�GLVN�GULYH�VXSSO\
YROWDJH�VKRXOG�DOVR�EH�GRQH�RQ�WKHVH�XQLWV��7KLV�PRGLILFDWLRQ�ZDV�LQWURGXFHG�DW�%6������

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ�����������������������������02',),&$7,21�5(&200(1'('

6ROXWLRQ�$FWLRQ

,I�DQ\�+3�����&�XQLW�ZLWK�%XLOG�6WDWXV�EHWZHHQ������DQG�������LQFOXVLYH��LV�HQFRXQWHUHG��FDUU\
RXW�WKH�ZLUH�OLQN�PRGLILFDWLRQ�WR�WKH�SURFHVVRU�3&%�DV�GHVFULEHG�EHORZ��
,Q�DGGLWLRQ��LI�WKH�%XLOG�6WDWXV�LV�EHWZHHQ������DQG�������LQFOXVLYH���RUGHU�WKH�VSHFLDO�6FUHHQHG
GLVN�GULYH� $VVHPEO\� .LW� DQG� ILW� WKLV� E\� IROORZLQJ� WKH� SURFHGXUH� EHORZ�� 7KLV� VSHFLDOO\
VFUHHQHG��GLVN�GULYH�LV�PRUH�UHVLVWDQW�WR�368�JHQHUDWHG�5),�DQG�ZLOO�SUHYHQW�WKH�FRUUXSWLRQ�RI
GDWD�ZKLFK�FDXVHV�WKH�GRZQORDGLQJ�SUREOHP�WR�RFFXU�

3URFHGXUH

5HPRYLQJ�WKH�3URFHVVRU��&38��0RGXOH

�� 6ZLWFK�RII�WKH�+3������&�DQG�',6&211(&7�7+(�32:(5�&25'�
�� 5HPRYH�WKH�UHDU�SDQHO�IHHW�
�� ,I�2SWLFDO�0RGXOHV�DUH�ILWWHG��XQVFUHZ�WKH�RSWLFDO�VKLHOG�IURP�WKH�LQSXW�DQG�RXWSXW�FRQQHF�

WRUV�
�� :LWKGUDZ�WKH�RXWHU�FDELQHW�VOHHYH�EDFN�DQG�RXW�RI�WKH�LQVWUXPHQW�
�� 5HPRYH�WKH�FODPS�VFUHZV�RQ�WKH�WRS�DQG�ERWWRP�ULJKW�KDQG�VLGH�RI�WKH�FKDVVLV�ZKLFK�

VHFXUH�WKH�&38�0RGXOH��VHH�)LJXUH�%����
�� :LWKGUDZ�WKH�&38�PRGXOH�IURP�WKH�LQVWUXPHQW�

'HVFULSWLRQ +3�3DUW�1XPEHU 4XDQWLW\ %XLOG�6WDWXV�
$IIHFWHG

�6FUHHQHG�GLVN�GULYH�.LW ������������ ���� ������WR�������LQF�

�,QVXODWHG�:LUH �������0HWUH ������WR������LQF�
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CAUTION 1HYHU�XVH�D�VFUHZGULYHU�RU�RWKHU�VKDUS�LPSOHPHQW�WR�OHYHU�WKH�PRGXOH�DV�FLUFXLW�WUDFNV�
PD\�EH�FXW�RU�WKH�PRGXOH�PHWDOZRUN�LUUHSDLUDEO\�GDPDJHG�

$GGLQJ�WKH�:LUH�/LQN

�� 5HPRYH�WKH�SURFHVVRU�PRGXOH�DV�GHVFULEHG�DERYH�
�� 5HPRYH�/��DQG�GLVFDUG���VHH�)LJXUH�%���
�� 6ROGHU�D�ZLUH�OLQN�RQ�WKH�WRSVLGH�RI�WKH�ERDUG�DV�VKRZQ�LQ��)LJXUH�%���
�� 8VLQJ�DQ�HSR[\�UHVLQ�JOXH��VXSSRUW�WKH�ZLUH�OLQN�DW�WKH�SRLQWV�VKRZQ�LQ�)LJXUH�%���

7KH�ZLUH�OLQN�PRGLILFDWLRQ�LV�QRZ�FRPSOHWH�

)LWWLQJ�WKH�1HZ�'LVN�'ULYH�$VVHPEO\�

,I�WKH�%XLOG�6WDWXV�LV�LQ�WKH�DIIHFWHG�UDQJH��XVH�WKH�IROORZLQJ�SURFHGXUH�WR�UHPRYH�WKH�VXVSHFW
GLVN�GULYH�DVVHPEO\�DQG�ILW�WKH�QHZ�'LVN�'ULYH�$VVHPEO\�IURP�WKH�NLW�
7KH�ROG�GLVN�GULYH�LV�UHSODFHG�WRJHWKHU�ZLWK�WKH�SURFHVVRU�IURQW�SDQHO�DV�WKLV�PDNHV�IRU�HDVLHU
GLVPDQWOLQJ�DQG�DVVHPEO\�SURFHGXUHV�DQG�UHPRYHV�WKH�UHTXLUHPHQW�IRU�SUHFLVLRQ�DOLJQPHQW�
)ROORZ�WKH�VWHSV�EHORZ�

'LVPDQWOLQJ�WKH�3URFHVVRU�

�� 8QVFUHZ�WKH�IRXU�SRVLGULYH�VFUHZV�ZKLFK�VHFXUH�WKH�'LVN�'ULYH�ZLWK�LW
V�PHWDO�VKLHOG�WR�
WKH�GLVN�GULYH�VXSSRUWV�RQ�WKH�&38�%RDUG��)LJXUH�%���LWHP�$��

�� 8QVFUHZ�WKH�QXW�ZKLFK�VHFXUHV�WKH�'LVN��'ULYH�WR�WKH�&38�PRGXOH�IURQW�SDQHO��)LJXUH�%���
LWHP�%��

�� 8QFOLS�WKH�+3�,%�DQG�56�����ULEERQ�FDEOHV�IURP�WKHLU�VRFNHWV�RQ�WKH�&38�ERDUG���)HHG�WKH�
+3�,%�ULEERQ�FDEOH�RXW�WKURXJK�WKH�VORW�LQ�WKH�GLVN�GULYH�PHWDO�VKLHOG�

�� 8QFOLS�WKH�GLVN�GULYH�ULEERQ�FDEOH�IURP�LW
V�VRFNHW�RQ�WKH�&38�ERDUG�DQG�SODFH�WKH�GLVN�
GULYH�DQG�PHWDO�VKLHOG�WR�RQH�VLGH�LQ�DQ�DQWL�VWDWLF�EDJ�

�� 8QVFUHZ�WKH�WZR�QXWV�ZKLFK�VHFXUH�WKH�3$5$//(/�,QWHUIDFH�&RQQHFWRU�WR�WKH�PRGXOH�
)URQW�3DQHO��)LJXUH�%���LWHP�&��

�� 8VLQJ�D�ORQJ�SRVLGULYH�VFUHZGULYHU��XQVFUHZ�WKH�WZR�VFUHZV�ZKLFK�VHFXUH�WKH�PRGXOH�
)URQW�3DQHO�WR�WKH�&38�%RDUG���)LJXUH�%���LWHP�'��

�� 5HPRYH�WKH�PRGXOH�)URQW�3DQHO�DQG�SODFH�WR�RQH�VLGH�
�� 8QVFUHZ�WKH�QXWV��)LJXUH�%���LWHP�(��VHFXULQJ�WKH�IRXU�GLVN�GULYH�VXSSRUWV�WR�WKH�&38�

%RDUG�
'LVFDUG�WKHVH�VXSSRUWV��)LJXUH�%���LWHPV�)�DQG�*��

�� )LW�WKH�WZR�QHZ�VXSSRUWV�IURP�WKH�NLW�LQ�WKH�UHDU�WZR�VXSSRUW�KROHV�RQO\��)LJXUH�%���
LWHP�*���

)LWWLQJ�WKH�1HZ�'LVN�'ULYH�)URQW�3DQHO

�� &OLS�WKH�+3�,%�ULEERQ�FDEOH�IURP�WKH�QHZ�)URQW�3DQHO�LQWR�LW
V�VRFNHW�RQ�WKH�&38�ERDUG��
�� &OLS�WKH�QHZ�GLVN�GULYH�ULEERQ�FDEOH�LQWR�LW
V�VRFNHW�RQ�WKH�&38�ERDUG�
�� $OLJQ�WKH�&38�%RDUG�ZLWK�WKH�KROHV�LQ�WKH�QHZ�IURQW�SDQHO�DQG�VHFXUH�XVLQJ�WKH�RULJLQDO�

WZR�VFUHZV�
�� &OLS�WKH�56����ULEERQ�FDEOH�IURP�WKH�QHZ�)URQW�3DQHO�LQWR�-��VRFNHW�RQ�WKH�&38�ERDUG�
�� 6HFXUH�WKH�QHZ�'LVN�'ULYH�WR�WKH�QHZ�UHDU�GLVN�GULYH�VXSSRUWV�RQ�WKH�&38�%RDUG�XVLQJ�

WZR�RI�WKH�RULJLQDO�VFUHZV�
�� 5HSODFH�WKH�WZR�QXWV�ZKLFK�VHFXUH�WKH�3$5$//(/�,QWHUIDFH�&RQQHFWRU�WR�WKH�QHZ�)URQW�

3DQHO�

)LWWLQJ�WKH�&38�0RGXOH�DQG�5H�DVVHPEOLQJ�WKH�,QVWUXPHQW

�� 5HSODFH�WKH�&38�PRGXOH�EDFN�LQWR�WKH�LQVWUXPHQW�
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9(5<�,03257$17�127(

7R�SUHYHQW�UHPRYDO�RI��RU�GDPDJH�WR�WKH�PHWDO�5),�675,3�RQ�WKH�PRGXOH�QH[W�WR�WKH�&38���\RX
0867�XVH�VSHFLDO�WRRO�KS�SDUW�QXPEHU�������������RU�D�WKLQ�/2:�67$7,&�SODVWLF�RU�ILEUH�FDUG
����PP�[����PP�[����PP��ZKHQ�LQVHUWLQJ�WKH�&38�PRGXOH�EDFN�LQWR�WKH�LQVWUXPHQW��3ODFH
WKLV�FDUG�DJDLQVW�WKH�5),�6WULS��WKHQ�VOLGH�WKH�&38�0RGXOH�EDFN�LQWR�WKH�LQVWUXPHQW��3XVK�WKH
&38�0RGXOH�IXOO\�KRPH��WKHQ�SXOO�RXW�WKH�FDUG���VHH�)LJXUH�%���

CAUTION 6HYHUH�GDPDJH�FDQ�UHVXOW�LI�DQ�5),�6WULS�LV�GLVORGJHG�DQG�IDOOV�LQVLGH�WKH�LQVWUXPHQW��
$OZD\V�HQVXUH�WKDW�5),�VWULSV�DUH�VHFXUHO\�LQ�SRVLWLRQ�DQG�XQEURNHQ���

�� 5HSODFH�WKH�RXWHU�FDELQHW�VOHHYH��RSWLFDO�PRGXOH�VKLHOGV�DQG�UHDU�SDQHO�IHHW����WKLV�LV�D�
UHYHUVDO�RI�WKH�UHPRYDO�SURFHGXUH�

7HVWLQJ

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�IRU�D�VHQVLEOH�GLVSOD\�
�� &DUU\�RXW�WKH�SURFHGXUH�IRU�GRZQORDGLQJ�WKH�QHZ�ILUPZDUH�GHVFULEHG�LQ�6HUYLFH�1RWH�

�����&�����(QVXUH�WKH�QHZ�ILUPZDUH�XSJUDGH�KDV�FRPSOHWHG�VXFFHVVIXOO\�
�� 2EWDLQ�D�SDVV�RQ�DOO�LQVWUXPHQW�6HOIWHVWV�

7KH�LQVWUXPHQW�LV�QRZ�UHDG\�IRU�XVH�

)LJXUH�%����3RVLWLRQ�RI�3URFHVVRU�0RGXOH�DQG�,QVHUWLRQ�7RRO

Module
Insertion

Tool

CPU
Module
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)LJXUH�%����6KRZLQJ�WKH�:LUH�/LQN�PRGLILFDWLRQ�WR�WKH�3URFHVVRU�%RDUG

)LJXUH�%����3URFHVVRU�0RGXOH��YLHZHG�IURP�WRS�

SW1 R25

L1

A

L2  L3

B

E

G

D
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SW2

A

A

C B

Disk Drive

Step 6
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6(59,&(�127(������&���

+3������&�3'+�6'+�-LWWHU�7HVW�6HW

6HULDO�1XPEHUV���1�$
2SWLRQV���$OO
%XLOG�6WDWXV����$OO
7LWOH����3UHPDWXUH�)DLOXUH�RI�190�%DWWHU\
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���$SULO�����

3DUWV�5HTXLUHG

6LWXDWLRQ

7KH�OLWKLXP�EDWWHU\�ILWWHG�WR�WKH�+3������&�3URFHVVRU�0RGXOH�LV�GHVLJQHG�WR�ODVW�LQ�H[FHVV�RI
ILYH�\HDUV�XQGHU�DOO��RSHUDWLQJ�FRQGLWLRQV�VSHFLILHG�IRU�WKH�LQVWUXPHQW��,I�WKH�190�EDWWHU\�IDLOV
�L�H�LV�IXOO\�GLVFKDUJHG��ZLWKLQ�WKLV�SHULRG��WKHQ��WKH�190�VWDQGE\�FXUUHQW�VKRXOG�EH�FKHFNHG
DW�WKH�VDPH�WLPH�DV�WKH�EDWWHU\�LV�UHSODFHG��,I�WKH�VWDQGE\�FXUUHQW�LV�RXWZLWK�VSHFLILFDWLRQ��WKH
190�VWDQGE\�,&�PXVW�EH�UHSODFHG�

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���,1)250$7,21�21/<

6ROXWLRQ�$FWLRQ

,I�WKHUH�LV�DQ��190�)DLOXUH��PHVVDJH�RQ�WKH�LQVWUXPHQW�GLVSOD\�LPPHGLDWHO\�DIWHU�VZLWFK�RQ�DQG
WKH�LQVWUXPHQW�KDV�DVVXPHG�'()$8/7�6(77,1*6��VHH�2SHUDWLQJ�RU�6HUYLFH�0DQXDO���� WKHQ
VXVSHFW��190�EDWWHU\�IDLOXUH��L�H�IXOO\�GLVFKDUJHG���8VH�WKH�IROORZLQJ�SURFHGXUH�WR�FKHFN��WKH
190�EDWWHU\�YROWDJH�DQG�VWDQGE\�FXUUHQW��,I�WKH�VWDQGE\�FXUUHQW�LV�H[FHVVLYH��8���RQ�WKH�SURF�
HVVRU�ERDUG�VKRXOG�EH�UHSODFHG�

NOTE 7KLV�,&�LV�D����SLQ�6XUIDFH�0RXQW�FRPSRQHQW��,I�IDFLOLWLHV�IRU�UHSODFHPHQW�DUH�XQDYDLODEOH��
FRQWDFW�\RXU�ORFDO�+3�6HUYLFH�&HQWHU�IRU�DVVLVWDQFH�

3URFHGXUH

5HPRYLQJ�WKH�3URFHVVRU��&38��0RGXOH

�� 6ZLWFK�RII�WKH�+3������&�DQG�',6&211(&7�7+(�32:(5�&25'�
�� 5HPRYH�WKH�UHDU�SDQHO�IHHW�
�� ,I�2SWLFDO�0RGXOHV�DUH�ILWWHG��XQVFUHZ�WKH�RSWLFDO�VKLHOG�IURP�WKH�LQSXW�DQG�RXWSXW�FRQQHF�

WRUV�
�� :LWKGUDZ�WKH�RXWHU�FDELQHW�VOHHYH�EDFN�DQG�RXW�RI�WKH�LQVWUXPHQW�
�� 5HPRYH�WKH�FODPS�VFUHZV�RQ�WKH�WRS�DQG�ERWWRP�ULJKW�KDQG�VLGH�RI�WKH�FKDVVLV�ZKLFK�

VHFXUH�WKH�&38�0RGXOH��VHH�)LJ����
�� :LWKGUDZ�WKH�&38�PRGXOH�IURP�WKH�LQVWUXPHQW�

'HVFULSWLRQ +3�3DUW�1XPEHU 4XDQWLW\

�%DWWHU\�����9ROWV�/LWKLXP ��������� �

�,QWHUJUDWHG�&LUFXLW�0$;��� ��������� �
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+LQW��,I�WKLV�PRGXOH�LV�GLIILFXOW�WR�UHPRYH��LQVHUW�DQ��PP������$)��RSHQ�HQGHG�
VSDQQHU�XQGHU�RQH�RI�WKH�PRGXOH�NQREV�DQG�OHYHU�RXW�DJDLQVW�WKH�NQRE�RQ�WKH�
DGMDFHQW�PRGXOH�

CAUTION 1HYHU�XVH�D�VFUHZGULYHU�RU�RWKHU�VKDUS�LPSOHPHQW�WR�OHYHU�WKH�PRGXOH�DV�FLUFXLW�WUDFNV�
PD\�EH�FXW�RU�WKH�PRGXOH�PHWDOZRUN�LUUHSDLUDEO\�GDPDJHG�

&KHFNLQJ�WKH�190�%DWWHU\�&XUUHQW

�� :LWK�WKH�SURFHVVRU�PRGXOH�RQ�WKH�EHQFK��FRQQHFW�D�'90�EHWZHHQ�EDWWHU\�326,7,9(�DQG�
1(*$7,9(�WHUPLQDOV�

�� ,I�WKH�PHDVXUHG�YROWDJH�LV�OHVV�WKDQ����9ROWV�WKH�EDWWHU\�VKRXOG�EH�UHSODFHG���IROORZ�WKH�
SURFHGXUH�LQ�WKH�6HUYLFH�0DQXDO�ZKHQ�UHSODFLQJ�WKLV�EDWWHU\��

�� :LWK�D�JRRG�EDWWHU\�ILWWHG��FRQQHFW�WKH�'90�EHWZHHQ�EDWWHU\�1(*$7,9(�WHUPLQDO�DQG�
73����JURXQG��

�� 7KH�PHDVXUHG�YROWDJH�RQ�WKH�'90�VKRXOG�EH�OHVV�WKDQ���P9�

NOTE 7KLV�HTXDWHV�WR�D�GUDLQ�FXUUHQW�RI�OHVV�WKDQ���X$��DV�WKH�PHDVXUHG�YROWDJH�LV�DFURVV�D������RKP�
UHVLVWRU�LQ�VHULHV�ZLWK�WKH�EDWWHU\�

�� ,I�WKH�PHDVXUHG�YROWDJH�LV�JUHDWHU�WKDQ���P9��UHSODFH�8���RQ�WKH�&38�ERDUG��WKLV�LV�D����
SLQ�VXUIDFH�PRXQW�,&���VHH�7DEOH����

�� 5HSHDW�VWHSV���WR���DQG�HQVXUH�WKH�FXUUHQW�LV�ZLWKLQ�VSHFLILFDWLRQV�

)LWWLQJ�WKH�&38�0RGXOH�DQG�5H�DVVHPEOLQJ�WKH�,QVWUXPHQW�

�� 5HSODFH�WKH�&38�PRGXOH�EDFN�LQWR�WKH�LQVWUXPHQW�

9(5<�,03257$17�127(

7R�SUHYHQW�UHPRYDO�RI��RU�GDPDJH�WR�WKH�PHWDO�5),�675,3�RQ�WKH�PRGXOH�QH[W�WR�WKH�&38���\RX
0867�XVH�VSHFLDO�WRRO�KS�SDUW�QXPEHU�������������RU�D�WKLQ�/2:�67$7,&�SODVWLF�RU�ILEUH�FDUG
����PP�[����PP�[����PP��ZKHQ�LQVHUWLQJ�WKH�&38�PRGXOH�EDFN�LQWR�WKH�LQVWUXPHQW��3ODFH
WKLV�FDUG�DJDLQVW�WKH�5),�6WULS��WKHQ�VOLGH�WKH�&38�0RGXOH�EDFN�LQWR�WKH�LQVWUXPHQW��3XVK�WKH
&38�0RGXOH�IXOO\�KRPH��WKHQ�SXOO�RXW�WKH�FDUG���VHH�)LJXUH�%���

CAUTION 6HYHUH�GDPDJH�FDQ�UHVXOW�LI�DQ�5),�6WULS�LV�GLVORGJHG�DQG�IDOOV�LQVLGH�WKH�LQVWUXPHQW��
$OZD\V�HQVXUH�WKDW�5),�VWULSV�DUH�VHFXUHO\�LQ�SRVLWLRQ�DQG�XQEURNHQ�

�� 5HSODFH�WKH�RXWHU�FDELQHW�VOHHYH��RSWLFDO�PRGXOH�VKLHOGV�DQG�UHDU�SDQHO�IHHW����WKLV�LV�D�
UHYHUVDO�RI�WKH�UHPRYDO�SURFHGXUH�

7HVWLQJ

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�IRU�D�VHQVLEOH�GLVSOD\�
�� (QVXUH�WKHUH�LV�QR���190�)DLOXUH��PHVVDJH�RQ�WKH�LQVWUXPHQW�GLVSOD\�LPPHGLDWHO\�DIWHU�

VZLWFK�RQ�DQG�WKDW�WKH�LQVWUXPHQW�KDV�QRW�DVVXPHG�'()$8/7�6(77,1*6���FKHFN�WKLV�E\�
FKDQJLQJ�DQ\�SDUDPHQWHU�RQ�WKH�WUDQVPLW�RU�UHFHLYH�PHQX�DQG�HQVXULQJ�WKH�QHZ�VHWWLQJ�LV�
PDLQWDLQHG�DIWHU�SRZHU�KDV�EHHQ�F\FOHG��

�� 2EWDLQ�D�SDVV�RQ�DOO�LQVWUXPHQW�6HOIWHVWV�

7KH�LQVWUXPHQW�LV�QRZ�UHDG\�IRU�XVH�
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)LJXUH�%����3RVLWLRQ�RI�3URFHVVRU�0RGXOH�DQG�,QVHUWLRQ�7RRO

Module
Insertion

Tool

CPU
Module



%����

$SSHQGL[�%���6HUYLFH�1RWHV 6(59,&(�127(������&���

6(59,&(�127(������&���

+3������&�3'+�6'+�-LWWHU��7HVW�6HW

6HULDO�1XPEHUV���*%���������WR�*%��������
%XLOG�6WDWXV�����������DQG�DERYH
7LWOH���5HSODFLQJ�WKH�3URFHVVRU�$VVHPEO\��&38�
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���$XJXVW�����

3DUWV�5HTXLUHG

6LWXDWLRQ

7KLV�6HUYLFH�1RWH�JLYHV�LQIRUPDWLRQ�RQ�SDUWV�DQG�LQVWUXFWLRQV�UHTXLUHG�ZKHQ�FKDQJLQJ�WR�D�QHZ
SURFHVVRU�ZLWK�JUHDWHU�PHPRU\�RQ�WKH�+3������&

$FWLRQ

:KHQ�FKDQJLQJ�WKH�SURFHVVRU�RUGHU�WKH�DSSURSULDWH�SDUW�IURP�WKH�WDEOH�DERYH�DQG�XVH��WKH�IRO�
ORZLQJ�SURFHGXUH�WR�ILW�LW�

NOTE ,I�\RX�DUH�XQVXUH�ZKDW�WR�RUGHU��RU�KDYH�SUREOHPV�ILWWLQJ�WKH�DERYH�SDUWV��SOHDVH�FRQWDFW�\RXU�
+3�UHSUHVHQWDWLYH�RU�472�3URGXFW�6XSSRUW�RQ������������������

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���,1)250$7,21�21/<

8VH�WKHVH�LQVWUXFWLRQV�ZKHQ�UHSODFLQJ�WKH�&38�RQ�D�+3������&��
7KH�LQVWUXFWLRQV�FRYHU�WKH�IROORZLQJ��

� &RUUHFW�SURFHGXUH�IRU�UHPRYLQJ�WKH�ROG�&38�0RGXOH�IURP�WKH�LQVWUXPHQW�
� 3URFHGXUH�IRU�WUDQVIHUULQJ�WKH�VSHFLDO�0HPRU\�,&��IURP�WKH�ROG�&38�$VVHPEO\�

7KLV�,&�VWRUHV�LQIRUPDWLRQ�RQ�WKH�RSWLRQ�VWUXFWXUH�RI�WKH�LQVWUXPHQW�DQG�DOO�VRIW�FDOLEUDWLRQ�
FRQVWDQWV�IRU�WKH�LQVWUXPHQW��7UDQVIHUULQJ�WKLV�,&�PHDQV�WKDW�LW��LV�QRW�QHFHVVDU\�WR�UHFDOL�
EUDWH�WKH�LQVWUXPHQW�RU�UHSODFH�ILUPZDUH�RSWLRQV�

� 3URFHGXUH�IRU��DVVHPEOLQJ�WKH�QHZ�&38�%RDUG�LQWR�WKH�0RGXOH�DQG�UHSODFLQJ�LQ�WKH�,QVWUX�
PHQW�

� &KHFNLQJ�2SWLRQV�DQG�&DOLEUDWLRQ�'DWHV��
� 6HWWLQJ�WKH��,QWHUQDO�&ORFN�7LPH�DQG�'DWH�
� 7HVWLQJ�WKH�LQVWUXPHQW�ZLWK�WKH�1HZ�&38�
� &KDQJLQJ�WKH�0$&�DGGUHVV�/DEHO��DSSOLHV�WR�RSWLRQ�$�%�XQLWV�RQO\��

(YHU\�LQVWUXPHQW�VKLSSHG�ZLWK�2SWLRQ�$�%�/$1�LQWHUIDFH�KDV�D�XQLTXH�0$&�DGGUHVV�DVVR�
FLDWHG�ZLWK�LW��7KLV�DGGUHVV�LV�VWRUHG�LQ�8���RQ�WKH�&38��VR��ZLOO�EH�WUDQVIHUUHG�RYHU�ZLWK�
8����VHH�DERYH���7KHUH�LV�DOVR�D�ODEHO�ILWWHG�WR�WKH�ROG�&38�ZLWK�WKLV�XQLTXH�DGGUHVV�ZKLFK�
PXVW�DOVR�EH�WUDQVIHUUHG��

'HVFULSWLRQ +3�3DUW�1XPEHU 4XDQWLW\

�5HSODFHPHQW�3URFHVVRU�.LW ��������[[[ �
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CAUTION 7KHVH�SURFHGXUHV�VKRXOG�RQO\�EH�FDUULHG�RXW�E\�TXDOLILHG�6HUYLFH�3HUVRQQHO���
$QWL�VWDWLF�SUHFDXWLRQV�PXVW�EH�REVHUYHG�DW�DOO�WLPHV�����8VH�WKH�DQWL�VWDWLF�ZULVW�VWUDS�
SURYLGHG�LQ�WKLV�NLW�LI�DQ�DQWL�VWDWLF�ZRUN�DUHD�FRQIRUPLQJ��WR�&RUSRUDWH�6WDQGDUG�
��������LV�XQDYDLODEOH�
5HDG�WKH�DQWL�VWDWLF�GRFXPHQWDWLRQ��DW�WKH�HQG�RI�WKLV�SURFHGXUH�

5HPRYLQJ�WKH�ROG�&38�$VVHPEO\�

5HPRYH�WKH�ROG�&38�$VVHPEO\�DV�IROORZV�

�� 6ZLWFK�RII�WKH�LQVWUXPHQW�DQG�GLVFRQQHFW�WKH�SRZHU�FRUG�DQG�DQ\�LQWHUFRQQHFWLQJ�FDEOHV�
�� 3ODFH�WKH�LQVWUXPHQW�IDFH�GRZQ�RQ�WKH�ZRUNEHQFK�
�� 5HPRYH�WKH���VFUHZV�VHFXULQJ�WKH�UXEEHU�IHHW�WR�WKH�UHDU�SDQHO�
�� ,I�2SWLFDO�0RGXOHV�DUH�ILWWHG��XQVFUHZ�RSWLFDO�VKLHOG�IURP�WKH�LQSXW�DQG�RXWSXW�FRQQHFWRUV�
�� :LWKGUDZ�WKH�RXWHU�FDELQHW�VOHHYH�EDFN�DQG�RXW�RI�WKH�LQVWUXPHQW�
�� 5HPRYH�WKH�WZR�FODPS�VFUHZV�RQ�WKH�WRS�DQG�ERWWRP�ULJKW�KDQG�VLGH�RI�WKH�FKDVVLV�ZKLFK�

VHFXUH��WKH�&38�PRGXOH�
�� :LWKGUDZ�WKH�&38�PRGXOH�IURP�WKH�LQVWUXPHQW�XVLQJ�WKH�WZR�NQREV�WR�KHOS�ZLWK�UHPRYDO�

7UDQVIHUULQJ�WKH�0HPRU\�,&��IURP�WKH�ROG�&38�%RDUG�$VVHPEO\

2Q�WKH�ROG�&38�0RGXOH

�� 8QVFUHZ�WKH�SRVLGULYH�VFUHZV�ZKLFK�VHFXUH�WKH�'LVN�'ULYH�ZLWK�LW
V�PHWDO�VKLHOG�WR�WKH�
GLVN�GULYH�VXSSRUWV�RQ�WKH�&38�%RDUG��

�� 8QVFUHZ�WKH�WZR�QXWV�ZKLFK�VHFXUH�WKH�3$5$//(/�,QWHUIDFH�&RQQHFWRU�WR�WKH�PRGXOH�
)URQW�3DQHO�

�� 8QFOLS�WKH�+3�,%���56�����DQG�'LVN�'ULYH�ULEERQ�FDEOHV�IURP�WKHLU�VRFNHWV�RQ�WKH�&38�
ERDUG�$VVHPEO\���

�� 8VLQJ�D�ORQJ�SRVLGULYH�VFUHZGULYHU��XQVFUHZ�WKH�WZR�VFUHZV�ZKLFK�VHFXUH�WKH�PRGXOH�
)URQW�3DQHO�WR�WKH�&38�%RDUG�

�� 5HPRYH�WKH�PRGXOH�)URQW�3DQHO�WRJHWKHU�ZLWK�WKH�GLVN�GULYH�DVVHPEO\�DQG�PHWDO�VKLHOG�
DQG�SODFH�WR�RQH�VLGH�LQ�DQ�DQWL�VWDWLF�EDJ�

�� /RFDWH�8����PDUNHG�RQ�WKH�WRSVLGH�RI�WKH�ERDUG��DQG�FDUHIXOO\�UHPRYH�WKLV�,&�IURP�LW
V�
VRFNHW�XVLQJ�D�4XLOH[W���8QLYHUVDO�,&�([WUDFWLRQ�WRRO�RU�HTXLYDOHQW�

2Q�WKH�QHZ�&38�0RGXOH

�� )LW�8���IURP�WKH�ROG�&38�LQWR�WKH�VRFNHW�RQ�WKH�QHZ�&38�DVVHPEO\�WDNLQJ�JUHDW�FDUH�QRW�
WR�WRXFK�DQ\�SLQV�RQ�WKH�,&�RU�VRFNHW���(QVXUH�FRUUHFW�DOLJQPHQW�EHIRUH�SXVKLQJ�ILUPO\�
KRPH�LQ�WKH�VRFNHW�

NOTE <RX�0867�GLVFDUG�DQ\�,&�LQ�WKH�QHZ�PRGXOH�ILWWHG�LQWR�8���SRVLWLRQ�DQG�UHSODFH�ZLWK�WKH�SDUW�
IURP�WKH�ROG�PRGXOH��7KLV�PHPRU\�,&�FRQWDLQV�RSWLRQ�DQG�FDOLEUDWLRQ�GDWD�81,48(�WR�\RXU�
LQVWUXPHQW��

NOTE <RX�PD\�QHHG�WR�UHSHDW�VWHSV���WR���DERYH�WR�DFFHVV�WKLV�,&�RQ�WKH�QHZ�&38��

2QFH�WKLV�,&�KDV�EHHQ�ILWWHG��FKHFN�WKH�VZLWFKHV�RQ�WKH�QHZ�&38�$VVHPEO\�DUH�VHW�DV�IROORZV�
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7UDQVIHUULQJ�WKH�/$1�,QWHUIDFH�0$&�$GGUHVV�/DEHO��2SWLRQ�$�%�RQO\�

�� &KHFN�WKH�LQVWUXPHQW�UHDU�SDQHO�WR�VHH�LI�RSWLRQ�$�%��/$1�,QWHUIDFH��LV�ILWWHG��,I�LW�LV��WKHUH�
ZLOO�EH�D�0$&�$''5(66�ODEHO�VWXFN�WR�WKH�UHDU�RI�WKH�ROG�&38�ERDUG��:ULWH�GRZQ�WKH�
QXPEHU�RQ�WKLV�ODEHO��WKLV�ZLOO�EH�NH\HG�LQWR�WKH�&38�PHPRU\�ODWHU���WKHQ�UHPRYH�WKH�ODEHO�
DQG�DWWDFK�LW�WR�WKH�QHZ�&38�ERDUG�LQ�WKH�VDPH�SRVLWLRQ�

)LWWLQJ�WKH�&38�0RGXOH�DQG�5H�DVVHPEOLQJ�WKH�,QVWUXPHQW�

�� 5HSODFH�WKH�&38�PRGXOH�EDFN�LQWR�WKH�LQVWUXPHQW�

9(5<�,03257$17�127(

7R�SUHYHQW�UHPRYDO�RI��RU�GDPDJH�WR�WKH�PHWDO�5),�675,3�RQ�WKH�PRGXOH�QH[W�WR�WKH�&38���\RX
0867�XVH�VSHFLDO�WRRO�KS�SDUW�QXPEHU�������������RU�D�WKLQ�/2:�67$7,&�SODVWLF�RU�ILEUH�FDUG
����PP�[����PP�[����PP��ZKHQ�LQVHUWLQJ�WKH�&38�PRGXOH�EDFN�LQWR�WKH�LQVWUXPHQW��3ODFH
WKLV�FDUG�DJDLQVW�WKH�5),�6WULS��WKHQ�VOLGH�WKH�&38�0RGXOH�EDFN�LQWR�WKH�LQVWUXPHQW��3XVK�WKH
&38�0RGXOH�IXOO\�KRPH��WKHQ�SXOO�RXW�WKH�FDUG���VHH�)LJXUH�%���

CAUTION 6HYHUH�GDPDJH�FDQ�UHVXOW�LI�DQ�5),�6WULS�LV�GLVORGJHG�DQG�IDOOV�LQVLGH�WKH�LQVWUXPHQW��
$OZD\V�HQVXUH�WKDW�5),�VWULSV�DUH�VHFXUHO\�LQ�SRVLWLRQ�DQG�XQEURNHQ���

�� 5HSODFH�WKH�RXWHU�FDELQHW�VOHHYH��RSWLFDO�PRGXOH�VKLHOGV�DQG�UHDU�SDQHO�IHHW����WKLV�LV�D�
UHYHUVDO�RI�WKH�UHPRYDO�SURFHGXUH�

'RZQORDGLQJ�1HZ�ILUPZDUH��2SWLRQ�8.=�RU�86.�RQO\�

7KH�QHZ�SURFHVVRU�KDV�DOUHDG\�EH�ORDGHG�ZLWK�WKH�FXUUHQW�UHYLVLRQ�RI�ILUPZDUH��7KLV�LV�DSSOL�
FDEOH�WR�DOO�RSWLRQV�(;&(37�RSWLRQV�86.�RU�8.=��,I�HLWKHU��RU�ERWK��RI�WKHVH�RSWLRQV�LV�ILWWHG
WR�\RXU�LQVWUXPHQW��\RX�ZLOO�QHHG�WR�GRZQORDG�WKH�QHZ�ILUPZDUH�XVLQJ�WKH�GLVNV�VXSSOLHG�LQ
WKLV�NLW�8VH�WKH�SURFHGXUH�GHVFULEHG�LQ�6HUYLFH�1RWH������&����WR�GR�WKLV�

&KHFNLQJ�2SWLRQV�DQG�&DOLEUDWLRQ�'DWHV�

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�DQG�FKHFN�IRU�D�YDOLG�SRZHU�XS�URXWLQH�
�� 3UHVV�WKH�27+(5�NH\��WKHQ�>025(@�VRIWNH\�XQWLO��>237,216@�VRIWNH\�LV�GLVSOD\HG�
�� 3UHVV�WKH�>237,216@�VRIWNH\�DQG�VHOHFW�HDFK�RSWLRQ�W\SH�LQ�WXUQ��L�H�3'+��6'+��-,77(5��

$70�HWF���
�� (QVXUH�WKDW�WKH�RSWLRQV�VKRZQ�DV�),77('�RQ�WKH�GLVSOD\�DJUHH�ZLWK�WKH�RSWLRQV�OLVWHG�RQ�

WKH�LQVWUXPHQW�UHDU�SDQHO�
�� 3UHVV�WKH�>025(@�VRIWNH\�XQWLO�>&$/,%5$7,21@�VRIWNH\�DSSHDUV�DW�WKH�ERWWRP�RI�WKH�GLV�

SOD\�
�� (QWHU�WKH�&DOLEUDWLRQ�SDVVZRUG�>����@�
�� 6HOHFW�HDFK�&DOLEUDWLRQ�,WHP�DQG�HQVXUH�WKH�FDOLEUDWLRQ�GDWHV�DUH�YDOLG��

NOTE $Q�DQQXDO�&DOLEUDWLRQ�F\FOH�LV�UHFRPPHQGHG�IRU�WKH�+3������&

$VVHPEO\�'HVFULSWLRQ 6ZLWFK�1XPEHU )LQJHU
1XPEHU

3RVLWLRQ

�$��3URFHVVRU�$VVHPEO\ 6:� �����	�� �&ORVHG

�$��3URFHVVRU�$VVHPEO\ 6:� �� �2SHQ

�$��3URFHVVRU�$VVHPEO\ 6:� ������������ �&ORVHG

�$��3URFHVVRU�$VVHPEO\ 6:� ���	�� �2SHQ
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6HWWLQJ�WKH�,QWHUQDO�&ORFN��'DWH�DQG�7LPH

<RX�ZLOO�QHHG�WR�VHW�WKH�LQWHUQDO�FORFN�WR�WKH�FRUUHFW�WLPH�DQG�GDWH�DV�WKLV�ZLOO�EH�LQFRUUHFW�DIWHU
FKDQJLQJ�WKH�&38�

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�
�� 3UHVV�27+(5�NH\��WKHQ�>025(@�VRIWNH\�XQWLO�>7,0(�	�'$7(@�VRIWNH\�LV�GLVSOD\HG�
�� 3UHVV�>7,0(�	�'$7(@�VRIWNH\�WKHQ�PRYH�WKH�FXUVRU�WR�&/2&.�02'(��
�� 6HOHFW�>6(783@�WKHQ�PRYH�WKH�FXUVRU�WR�7,0(��6HW�WKH�FORFN�WR�WKH�FRUUHFW�WLPH�XVLQJ�

>�@�>!@��DQG�>,1&5($6(�',*,7@��>'(&5($6(�',*,7@�VRIWNH\V�
�� 0RYH�WKH�FXUVRU�WR�'$7(��6HW�WKH�FORFN�WR�WKH�FRUUHFW�GDWH�XVLQJ�>�@�>!@��DQG�>,1&5($6(�

',*,7@��>'(&5($6(�',*,7@�VRIWNH\V�
�� 5HWXUQ�WKH�FXUVRU�WR�&/2&.�02'(�DQG�SUHVV�>581@�

7KH�LQWHUQDO�FORFN�LV�QRZ�VHW�

&KHFNLQJ�WKH�/$1�,QWHUIDFH�0$&�$GGUHVV��2SWLRQ�$�%�RQO\�

&KHFN�WKH�0$&�DGGUHVV�LQ�PHPRU\�DIWHU�HQVXULQJ�RSWLRQ�$�%�LV�HQDEOHG��VHH�DERYH��E\�FDUU\�
LQJ�RXW�WKH�IROORZLQJ�SURFHGXUH�

�� 6ZLWFK�RQ�WKH�LQVWUXPHQW�DQG�SUHVV�WKH�27+(5�NH\�WKHQ�>025(@�VRIWNH\��6HOHFW�WKH�>&$/�
,%5$7,21@�IXQFWLRQ�

�� 6HOHFW�&$/,%5$7(�3$66:25'�DQG�VHW�WR�>����@�XVLQJ�WKH�,1&5($6(��',*,7�DQG�
'(&5($6(�',*,7�VRIWNH\V�

�� 6HOHFW�WKH�FDOLEUDWLRQ�LWHP��>6(7�0$&�$''5(66@��

7KH�0$&�$GGUHVV�LV�GLVSOD\HG�DW�WKH�ERWWRP�RI�WKLV�SDJH��,I�LW�LV�GLIIHUHQW�WR�WKDW�RQ�WKH�ODEHO
ZKLFK�\RX�WUDQVIHUUHG�IURP�WKH�ROG�&38��WKHQ�\RX�ZLOO�QHHG�WR�FKDQJH�LW�DV�IROORZV�

�� 0RYH�WKH�FXUVRU�WR�WKH�>0$&�$''5(66�(',7@�ILHOG�DQG�FKDQJH�WKH�DGGUHVV�WR�WKDW�VKRZQ�
DERYH�XVLQJ�WKH�,1&5($6(��',*,7�DQG�'(&5($6(�',*,7�VRIWNH\V�

�� 0RYH�WKH�FXUVRU�WR�WKH�>$&&(37�&+$1*(6@�ILHOG�DQG�SUHVV�WKH�21�VRIWNH\�
�� (QVXUH�WKH�FKDQJH�LV�UHIOHFWHG�DW�WKH�ERWWRP�RI�WKH�GLVSOD\��

7HVWLQJ

3HUIRUP�DOO�WKH�LQVWUXPHQW�VHOIWHVWV��

NOTE ,W�LV�YHU\�LPSRUWDQW�WR�FDEOH�WKH�LQVWUXPHQW�FRUUHFWO\�ZKHQ�UXQQLQJ�WKH�VHOIWHVWV��&DEOLQJ�
GHSHQGV�RQ�RSWLRQV�ILWWHG���VHH�&DOLEDWLRQ�RU�6HUYLFH�0DQXDO�IRU�WKLV�LQIRUPDWLRQ�

:KHQ�D�SDVV�KDV�EHHQ�REWDLQHG�RQ�DOO�VHOIWHVWV�WKH�LQVWUXPHQW�LV�UHDG\�IRU�XVH�

,PSRUWDQW�2SHUDWLRQDO�1RWH

,I�WKH�QHZ�&38�LV�SUH�ORDGHG�ZLWK�ILUPZDUH�YHUVLRQ�$�������$1'����������
<RXU�LQVWUXPHQW�FRQWDLQV�RSWLRQV�$�0�$�1�$�3��RU�WKH�HTXLYDOHQW�RSWLRQV�ZLWK�VPDOO�VLHPHQV
FRQQHFWRUV���\RX�ZLOO�ILQG�WKH�-LWWHU�UHFHLYH�PHQX�FRQWDLQV�D�VHOHFWDEOH�+3��ILOWHU�RQ�6'+�UDWHV�
7KLV�ILOWHU�VKRXOG�DOZD\V�EH�VHW�2))�LQ�WKH�PHQX�DV�WKH�ILOWHU�KDUGZDUH�LV�127�ILWWHG�
7KLV�LQDSSURSULDWH�VHOHFWLRQ�LV�GXH�WR�D�ILUPZDUH�EXJ�LQ�YHUVLRQ�$��������21/<�
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)LJXUH�%����3RVLWLRQ�RI�3URFHVVRU�0RGXOH�DQG�,QVHUWLRQ�7RRO

Module
Insertion

Tool

CPU
Module
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6(59,&(�127(������&���

+3������&�3'+�6'+�-LWWHU�7HVW�6HW

6HULDO�1XPEHUV���%HORZ�*%����������QRPLQDO��DQG�LI�)LUPZDUH�5HYLVLRQ�
���������������������������ILWWHG�LV�$�������RU�$������
7LWOH���'LVSOD\�%ODQN�DQG�RU�,QVWUXPHQW�+XQJ
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���'HFHPEHU�����

3DUWV�5HTXLUHG

&RQWDFW�'LYLVLRQ�3URGXFW�6XSSRUW��TXRWLQJ�PRGHO�QXPEHU��VHULDO�QXPEHU��RSWLRQV�
ILWWHG�DQG�FXUUHQW�ILUPZDUH�UHYLVLRQ

6LWXDWLRQ

$� ILUPZDUH�EXJ�H[LVWV� LQ� ILUPZDUH� UHYLVLRQV�$�������DQG�$������� �PDLQ��ZKLFK�FDQ�FDXVH�D
EODQN�GLVSOD\�DQG�RU�WKH�LQVWUXPHQW�WR�EH�KXQJ�XS��7KLV�FDQ�RFFXU�LI�WKH�LQVWUXPHQW�LV�SRZHU
F\FOHG�ZKHQ�LW�KDV��VHF�UHVROXWLRQ�JDWLQJ���WKH�60*�LV�HQDEOHG�DQG�WKH�LQVWUXPHQW�LV�VZLWFKHG
RII�IRU�D�ORQJ�WLPH�

6ROXWLRQ�$FWLRQ

,I�DQ\�RI�WKH�DERYH�V\PSWRPV�DUH�VKRZQ�E\�WKH�LQVWUXPHQW��WKH�VKRUW�WHUP�VROXWLRQ�WR�JHW�WKH
LQVWUXPHQW�EDFN�LQWR�ZRUNLQJ�RUGHU�LV�WR�OHDYH�WKH�LQVWUXPHQW�SRZHUHG�RQ�IRU�DW�OHDVW����KRXUV�
,I�WKH�LQVWUXPHQW�UHPDLQV�LQ�WKH�KXQJ�XS�VWDWH��SOHDVH�FRQWDFW�'LYLVLRQ�3URGXFW�6XSSRUW�IRU�IXU�
WKHU�LQVWUXFWLRQV�

$�IUHH�ILUPZDUH�XSJUDGH�LV�DYDLODEOH�EXW�WKH�EUDQFK�RI�ILUPZDUH�LV�GHSHQGDQW�RQ�D�QXPEHU�RI
IDFWRUV��FRQWDFW�'LYLVLRQ�3URGXFW�6XSSRUW�ZLWK�PRGHO�QXPEHU��VHULDO�QXPEHU��RSWLRQV�ILWWHG�
DQG�FXUUHQW�ILUPZDUH�UHYLVLRQ��

,I�WKHUH�DUH�PRUH�LQVWUXPHQWV�RI�WKH�VDPH�DJH�DQG�UHYLVLRQ�HYHU\�HIIRUW�VKRXOG�EH�PDGH�WR�XS�
JUDGH�WKHVH�LQVWUXPHQWV�DV�ZHOO�

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���02',),&$7,21�5(&200(1'('
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6(59,&(�127(������&���

+3������&�3'+�6'+�-LWWHU�7HVW�6HW

6HULDO�1XPEHUV���1�$
%XLOG�6WDWXV���%HORZ������
7LWOH���)L[�WR�WKH�3URFHVVRU�FKLS
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���0DUFK�����

3DUWV�5HTXLUHG
'RXEOH�VLGHG�WDSH����������

6LWXDWLRQ

,I�WKH�&38�DVVHPEO\��$�'�RU�$�%���LV�VXEMHFWHG�WR�PHFKDQLFDO�VKRFN��WKLV�FDQ�FDXVH�WKH�SURF�
HVVRU�FKLS�WR�MXPS�RXW�RI�LWV�VRFNHW�

6ROXWLRQ�$FWLRQ

�� 5HPRYH�&38�IURP������&
�� &XW�WZR�VWULSV�RI�GRXEOH�VLGHG�WDSH�DSSUR[���PP�ORQJ
�� 3UHVV�WKH�WDSH�WR�ERWK�IDFHV�RI�WKH�SURFHVVRU�FKLS�DQG�VRFNHW���VHH�)LJXUH�%���
�� 5HPRYH�SURWHFWLYH�SDSHU�IURP�ERWK�VLGHV�RI�WKH�WDSH�

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���02',),&$7,21�5(&200(1'('



%����

$SSHQGL[�%���6HUYLFH�1RWHV 6(59,&(�127(������&���

)LJXUH�%����

P
R

O
C

E
S

S
O

R
 M

O
D

U
LE

 A
3B

P
R

O
C

E
S

S
O

R
 M

O
D

U
LE

 A
3D

P
A

R
T

S
 L

IS
T

 A
3

B
H

P
 P

A
R

T
 N

o
Q

T
Y

IT
E

M

P
A

N
E

L
 P

R
O

C
E

S
S

O
R

 M
O

D
U

L
E

A
3B

 P
R

O
C

 +
 L

A
N

 P
C

A
S

T
U

D
 4-40 U

N
C

H
3.5

P
A

R
T

S
 L

IS
T

 A
3

D
H

P
 P

A
R

T
 N

o
Q

T
Y

IT
E

M

S
A

M
E

 A
S

 A
B

O
V

E
 E

X
C

E
P

T

A
3D

 P
R

O
C

 + L
A

N
 P

C
A

3
7714

-60
028

1
2

O
P

E
R

A
T

IO
N

 S
E

Q
U

E
N

C
E

1.    P
LA

C
E

 D
/S

ID
E

D
 TA

P
E

 (IT
E

M
 16) O

N
 TO

P
 A

N
D

 B
O

T
TO

M
 FA

C
E

S
.

       P
R

E
S

S
 D

O
W

N
 F

IR
M

LY
 O

N
 T

H
E

 TA
P

E
 F

O
R

 B
E

T
TE

R
 A

D
H

E
S

IO
N

.

2.    F
IT P

R
O

M
 A

S
S

E
M

B
LY

 (ITE
M

 10) TO
 P

O
S

IT
IO

N
 U

15 O
N

 P.C
. B

O
A

R
D

       (ITE
M

 2).

3.    F
IT P

R
O

M
 A

S
S

E
M

B
LY

 (ITE
M

 11) TO
 P

O
S

IT
IO

N
 U

43 O
N

 P.C
. B

O
A

R
D

       (ITE
M

 2).

4.    F
IT S

TA
N

D
O

FF
 (ITE

M
 4) TO

 P.C
. B

O
A

R
D

 (IT
E

M
 2) U

S
IN

G
 2 F

LA
T

       W
A

S
H

E
R

S
 (IT

E
M

 6), 2 LO
C

K
 W

A
S

H
E

R
S

 (IT
E

M
 7) A

N
D

 2 N
U

TS
       (ITE

M
 8).

5.    F
IT R

IB
B

O
N

 C
A

B
L

E
 E

N
D

 (ITE
M

 12) T
O

 P
O

S
IT

IO
N

 J2 O
N

 P.C
. B

O
A

R
D

.

6.    F
IT R

IB
B

O
N

 C
A

B
L

E
 E

N
D

 (ITE
M

 13) T
O

 P
O

S
IT

IO
N

 J5 O
N

 P.C
. B

O
A

R
D

.

7.    F
IT R

IB
B

O
N

 C
A

B
L

E
 E

N
D

 (ITE
M

 14) T
O

 P
O

S
IT

IO
N

 J7 O
N

 P.C
. B

O
A

R
D

.

8.    P
LA

C
E

 P.C
. B

O
A

R
D

 A
S

S
E

M
B

LY
 (IT

E
M

 2) IN
 P

L
A

C
E

 A
N

D
 S

E
C

U
R

E
       U

S
IN

G
 S

T
U

D
 (ITE

M
 3).

9.    F
IT S

C
R

E
W

 (IT
E

M
 5) A

N
D

 W
A

S
H

E
R

 (IT
E

M
 6) T

H
R

O
U

G
H

 D
IS

C
       D

R
IV

E
 A

S
S

E
M

B
LY

 A
N

D
 TIG

H
T

E
N

 S
TA

N
D

O
FF

 (ITE
M

 4) O
N

       P.C
. B

O
A

R
D

.

10. F
IT S

C
R

E
W

 (IT
E

M
 9) T

H
R

O
U

G
H

 P.C
. B

O
A

R
D

 A
N

D
 TIG

H
T

E
N

 IN
TO

      P
A

N
E

L A
S

S
E

M
B

LY
 (IT

E
M

 1).

11. F
IT

 L
A

B
E

L
 (IT

E
M

 15) O
N

T
O

 C
IR

C
U

IT
 S

ID
E

 O
F

 P.C
. B

O
A

R
D

 (IT
E

M
 2).

N
O

T
E

S
1. T

O
R

Q
U

E
 IT

E
M

 3
 T

O
 3lb

-in
s

.

2. T
O

R
Q

U
E

 IT
E

M
S

 5, 8 A
N

D
 9 TO

 6lb
-in

s.
  

S
T

D
F

H
X

 M
3

 x 44.5 M
/F

 
S

C
R

E
W

 M
C

 M
3 x 8M

M
F

L
A

T
 W

A
S

H
E

R
W

A
S

H
E

R
 L

K
 M

3
N

U
T

 M
3

S
C

R
E

W
 M

C
 M

3 x 6M
M

P
R

O
M

 A
S

S
E

M
B

LY
C

O
N

T
 P

R
O

M
 A

S
S

E
M

B
LY

C
A

B
L

E
 R

IB
B

O
N

C
A

B
L

E
 R

IB
B

O
N

C
A

B
L

E
 R

IB
B

O
N

L
A

B
E

L
 L

IC
E

N
S

E
D

/S
ID

E
D

 TA
P

E
 40m

m
 L

15

37
714-000

31
37

714-600
54

  0
380-207

2
  03

80-4629
  051

5-0897
  305

0-0891
  219

0-0
584

  053
5-0

025
  051

5-0886
3

7714
-80

032
37

714-80
028

37
714-60

058
37

701-60
027

37
717-600

02
  50

02-111
7

  0
460-215

9

1122242221111112

 1 2 3 4 5 6 7 8 910111213141516



%����

$SSHQGL[�%���6HUYLFH�1RWHV 6(59,&(�127(������&���

6(59,&(�127(������&���

+3������&�3'+�6'+�$70�7HVW�6HW

6HULDO�1XPEHUV���*%���������WR�*%��������
%XLOG�6WDWXV��������Q�D
7LWOH���&OHDQLQJ�2SWLFDO�6XUIDFHV
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���0DUFK���

3DUWV�5HTXLUHG

$FWLRQ

,I�WKH�IROORZLQJ�SURFHGXUHV�DUH�IROORZHG�WKLV�FRXOG�VDYH�H[SHQVLYH�UHSDLUV�RQ�OLJKWZDYH�HTXLS�
PHQW��DQG�LW�ZLOO�UHGXFH�GRZQWLPH�DQG�ORVV�RI�SURGXFWLYLW\�FDXVHG�E\�WKH�UHSDLUV�

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���,1)250$7,21�21/<

&/($1,1*

7ZR�FOHDQLQJ�SURFHVVHV�DUH� SURYLGHG�� 7KH� ILUVW� SURFHVV�GHVFULEHV�KRZ� WR�FOHDQ� QRQ�OHQVHG
OLJKWZDYH�FRQQHFWRUV���7KH�VHFRQG�SURFHVV�GHVFULEHV�KRZ�WR�FOHDQ�OLJKWZDYH�DGDSWHUV�

CAUTION 7KHVH�FOHDQLQJ�SURFHVVHV�DSSO\�RQO\�ZKHQ�GU\�FRQQHFWLRQV�DUH�XVHG��QR�LQGH[�
PDWFKLQJ�FRPSRXQGV����+HZOHWW�3DFNDUG�VWURQJO\�UHFRPPHQGV�DJDLQVW�WKH�XVH�RI�
LQGH[�PDWFKLQJ�FRPSRXQGV��SDUWLFXODUO\�JHOV��DV�WKH\�PD\�EH�GLIILFXOW�WR�UHPRYH�DQG�
FDQ�FRQWDLQ�GDPDJLQJ�SDUWLFXODWHV���,I�DQ�LQGH[�PDWFKLQJ�FRPSRXQG�LV�XVHG��FRQWDFW�
WKH�FRPSRXQG�PDQXIDFWXUHU�IRU�VSHFLILF�LQIRUPDWLRQ�DERXW�UHFRPPHQGHG�VROYHQWV�
DQG�FOHDQLQJ�SURFHGXUHV�

&OHDQLQJ�1RQ�/HQVHG�/LJKWZDYH�&RQQHFWRUV

(TXLSPHQW��7KH�IROORZLQJ�LV�D�OLVW�RI�WKH�LWHPV�WKDW�VKRXOG�EH�XVHG�WR�FOHDQ�QRQ�OHQVHG�OLJKW�
ZDYH�FRQQHFWRUV�

CAUTION +HZOHWW�3DFNDUG�UHFRPPHQGV�WKDW�\RX�GR�QRW�XVH�DQ\�W\SH�RI��IRDP�VZDE�WR�FOHDQ�
RSWLFDO�ILEHU�HQGV���)RDP�VZDEV�FDQ�OHDYH�ILOP\�GHSRVLWV�RQ�ILEHU�HQGV�WKDW�FDQ�GHJUDGH�
SHUIRUPDQFH�

,7(0 +3�3DUW�1XPEHU

�,VRSURS\O�DOFRKRO ���������

�&RWWRQ�VZDEV ���������

�6PDOO�IRDP�VZDEV ���������

�&RPSUHVVHG�GXVW�UHPRYHU��QRQ�UHVLGXH� ���������

,7(0 +3�3DUW�1XPEHU

�,VRSURS\O�DOFRKRO ���������

�&RWWRQ�VZDEV ���������

�&RPSUHVVHG�DLU ���������
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3URFHVV���%HIRUH�FOHDQLQJ�WKH�ILEHU�HQG��FOHDQ�WKH�IHUUXOHV�DQG�RWKHU�SDUWV�RI�WKH�FRQQHFWRU�
8VH� LVRSURS\O�DOFRKRO��FOHDQ�FRWWRQ�VZDEV��DQG�FOHDQ�FRPSUHVVHG�DLU�� �7KHQ�XVH�DOFRKRO� WR
FOHDQ�WKH�ILEHU�HQG���6RPH�DPRXQW�RI�ZLSLQJ�RU�PLOG�VFUXEELQJ�RI�WKH�ILEHU�HQG�FDQ�KHOS�UHPRYH
SDUWLFOHV�ZKHQ�DSSOLFDWLRQ�RI�DOFRKRO�DORQH�ZLOO�QRW�UHPRYH�WKHP���7KLV�FDQ�EH�GRQH�E\�DSSO\LQJ
WKH�DOFRKRO�WR�D�FRWWRQ�VZDE�DQG�PRYLQJ�LW�EDFN�DQG�IRUWK�DFURVV�WKH�ILEHU�HQG�VHYHUDO�WLPHV�
7KLV�WHFKQLTXH�FDQ�KHOS�UHPRYH�RU�GLVSODFH�SDUWLFOHV�VPDOOHU�WKDQ�RQH�PLFURQ�
$OORZ�WKH�FRQQHFWRU�WR�GU\��DERXW���PLQ��RU�GU\�LW�LPPHGLDWHO\�ZLWK�FOHDQ�FRPSUHVVHG�DLU�&RP�
SUHVVHG�DLU�OHVVHQV�WKH�FKDQFH�RI�GHSRVLWV�UHPDLQLQJ�RQ�WKH�ILEHU�HQG�DIWHU�WKH�DOFRKRO�HYDSR�
UDWHV���,W�VKRXOG�EH�EORZQ�KRUL]RQWDOO\�DFURVV�WKH�ILEHU�HQG���9LVXDOO\�LQVSHFW�WKH�ILEHU�HQG�IRU
VWUD\�FRWWRQ�ILEHUV���$V�VRRQ�DV�WKH�FRQQHFWRU�LV�GU\��WKH�FRQQHFWLRQ�VKRXOG�EH�PDGH�

CAUTION ,QYHUWLQJ�WKH�FRPSUHVVHG�DLU�FDQQLVWHU�ZKLOH�VSUD\LQJ�ZLOO�SURGXFH�UHVLGXH�RQ�WKH�
VSUD\HG�VXUIDFH���5HIHU�WR�LQVWUXFWLRQV�SURYLGHG�RQ�WKH�FRPSUHVVHG�DLU�FDQQLVWHU�

&OHDQLQJ�/LJKWZDYH�$GDSWHUV

(TXLSPHQW���$OO�RI�WKH�LWHPV�OLVWHG�DERYH�IRU�FOHDQLQJ�FRQQHFWRUV�PD\�EH�XVHG�WR�FOHDQ�OLJKW�
ZDYH�DGDSWHUV���,Q�DGGLWLRQ��VPDOO�IRDP�VZDEV��+3�SDUW�QXPEHU������������PD\�EH�XVHG�DORQJ
ZLWK�LVRSURS\O�DOFRKRO�DQG�FRPSUHVVHG�DLU�WR�FOHDQ�WKH�LQVLGH�RI�OLJKWZDYH�FRQQHFWRU�DGDSWHUV�

NOTE $V�QRWHG�LQ�D�SUHYLRXV�FDXWLRQ�VWDWHPHQW��WKH�IRDP�VZDEV�FDQ�OHDYH�ILOP\�GHSRVLWV���7KHVH�
GHSRVLWV�DUH�YHU\�WKLQ�KRZHYHU��DQG�WKH�ULVN�RI�RWKHU�FRQWDPLQDWLRQ�EXLOG�XSRQ�WKH�LQVLGH�RI�
DGDSWHUV�JUHDWO\�RXWZHLJKV�WKH�ULVN�RI�FRQWDPLQDWLRQ�RI�IRDP�VZDE�GHSRVLWV�OHIW�IURP�FOHDQLQJ�
WKH�LQVLGH�RI�DGDSWHUV�

3URFHVV���&OHDQ�WKH�DGDSWHU�E\�DSSO\LQJ�LVRSURS\O�DOFRKRO�WR�WKH�LQVLGH�RI�WKH�FRQQHFWRU�ZLWK
D�IRDP�VZDE���$OORZ�WKH�DGDSWHU�WR�DLU�GU\��RU�GU\�LW�LPPHGLDWHO\�ZLWK�FOHDQ�FRPSUHVVHG�DLU�

&OHDQLQJ�/HQVHG�&RQQHFWLRQV

6RPH�LQVWUXPHQWV�PD\�KDYH�D�FRQQHFWRU�WKDW�LV��,HQVHG���,Q�RWKHU�ZRUGV��WKH�FRQQHFWLRQ�GRHV
QRW�SURYLGH�D�SK\VLFDOO\�FRQWDFWLQJ�FRQQHFWLRQ��EXW�WKH�OLJKW�LV�UHFHLYHG�LQWR�D�OHQV�UDWKHU�WKDQ
LQWR�D�FRQQHFWLQJ�ILEHU��7KHVH�UHFHLYLQJ�OHQVHV�XVXDOO\�KDYH�DQ�DQWL�UHIOHFWLYH�FRDWLQJ�WKDW� LV
YHU\�HDVLO\�GDPDJHG��7KHUHIRUH��WKHVH�FRQQHFWRUV�VKRXOG�QHYHU�KDYH�FOHDQLQJ�VROXWLRQV�RU�DQ\
RWKHU�VXEVWDQFH�DSSOLHG�WR�WKHP�XQOHVV�LW�LV�VSHFLILFDOO\�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU�
<RX�PD\�ZLVK�WR�XVH�FOHDQ�FRPSUHVVHG�DLU�WR�ULG�WKHP�RI�GXVW�IURP�WLPH�WR�WLPH�
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6(59,&(�127(������&���

+3������&�3'+�6'+�$70�7HVW�6HW

6HULDO�1XPEHUV���*%���������WR�*%��������
%XLOG�6WDWXV���������Q�D
7LWOH���+DQGOLQJ�/LJKWZDYH�&RQQHFWRUV
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���0DUFK���

3DUWV�5HTXLUHG

$FWLRQ

3URSHU�FOHDQLQJ�DQG�KDQGOLQJ�RI�OLJKWZDYH�FRQQHFWRUV�LV�LPSHUDWLYH�IRU�DFKLHYLQJ�DFFXUDWH�DQG
UHSHDWDEOH�PHDVXUHPHQWV�ZLWK�\RXU�+HZOHWW�3DFNDUG�OLJKWZDYH�HTXLSPHQW���/LJKWZDYH�LQWHU�
IDFHV�VKRXOG�EH�FOHDQHG�EHIRUH�HDFK�PHDVXUHPHQW�XVLQJ�WKH�WHFKQLTXHV�GHVFULEHG�LQ�VHUYLFH
QRWH������&������,QIRUPDWLRQ�RQ�SURWHFWLQJ�DQG�VWRULQJ�\RXU�FRQQHFWRUV�FDEOHV�DQG�WLSV�RQ�KRZ
WR�SURSHUO\�PDWH�FRQQHFWRUV�DUH�LQFOXGHG�LQ�WKLV�VHUYLFH�QRWH�

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���,1)250$7,21�21/<

+$1'/,1*

$OZD\V�KDQGOH�OLJKWZDYH�FRQQHFWRUV�DQG�FDEOH�HQGV�ZLWK�JUHDW�FDUH���)LEHU�HQGV�VKRXOG�QHYHU
EH�DOORZHG�WR�WRXFK�DQ\WKLQJ�H[FHSW�RWKHU�PDWLQJ�VXUIDFHV�RU�FOHDQLQJ�VROXWLRQV�DQG�WRROV�

CAUTION +HZOHWW�3DFNDUG�VWURQJO\�UHFRPPHQGV�WKDW�LQGH[�PDWFKLQJ�FRPSRXQGV�127�EH�
DSSOLHG�WR�WKHLU�LQVWUXPHQWV�DQG�DFFHVVRULHV���6RPH�FRPSRXQGV��VXFK�DV�JHOV��PD\�EH�
GLIILFXOW�WR�UHPRYH�DQG�FDQ�FRQWDLQ�GDPDJLQJ�SDUWLFXODWHV���,I�\RX�WKLQN�WKH�XVH�RI�VXFK�
FRPSRXQGV�LV�QHFHVVDU\��UHIHU�WR�WKH�FRPSRXQG�PDQXIDFWXUHU�IRU�LQIRUPDWLRQ�RQ�
DSSOLFDWLRQ�DQG�FOHDQLQJ�SURFHGXUHV�

6725$*(

$OO�RI�+HZOHWW�3DFNDUG
V�OLJKWZDYH�LQVWUXPHQWV�DUH�VKLSSHG�ZLWK�HLWKHU�ODVHU�VKXWWHU�FDSV�RU
GXVW�FDSV�RQ�WKH�OLJKWZDYH�DGDSWHUV�WKDW�FRPH�ZLWK�WKH�LQVWUXPHQW���$OVR��DOO�RI�WKH�FDEOHV�WKDW
DUH�VKLSSHG�KDYH�FRYHUV�WR�SURWHFW�WKH�FDEOH�HQGV�IURP�GDPDJH�RU�FRQWDPLQDWLRQ���7KHVH�GXVW
FDSV�DQG�SURWHFWLYH�FRYHUV�VKRXOG�EH�NHSW�RQ�WKH�HTXLSPHQW�DW�DOO�WLPHV�H[FHSW�ZKHQ�LQ�XVH�

7KH�DGDSWHUV�WKDW�ZHUH�VKLSSHG�RQ�\RXU�LQVWUXPHQW�FDQ�EH�UHPRYHG�IURP�WKH�FRQQHFWRUV�RQ
WKH�LQVWUXPHQW��,I�\RX�UHPRYH�WKHVH�DGDSWHUV�\RX�VKRXOG�NHHS�WKH�H[SRVHG�FRQQHFWRU�RI�\RXU
LQVWUXPHQW�FRYHUHG�XQWLO�WKH�QH[W�XVH��3URWHFWLYH�FRYHUV�IRU�WKHVH�H[SRVHG�FRQQHFWRUV�DUH�QRW

,WHP +3�3DUW�1R� &RQQHFWRU�2SWLRQ

��/DVHU�VKXWWHU�FDS �������������� �$OO�RSWLRQV

��)&�3&�GXVW�FDS �������������� �RSW����

��%LFRQLF�GXVW�FDS �������������� �RSW����

��',1�GXVW�FDS ������������ �RSW����

��+06���+3�GXVW�FDS ������������ �RSW����

��67�GXVW�FDS ������������ �RSW����
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SURYLGHG�ZLWK�WKH�LQVWUXPHQWV��VR�LW�LV�EHVW�WR�NHHS�WKH�DGDSWHUV�RQ�WKH�LQVWUXPHQW�ZLWK�WKH�GXVW
FRYHUV�RQ�

0$.,1*�&211(&7,216

:KHQ�\RX�LQVHUW�WKH�IHUUXOH�LQWR�D�FRQQHFWRU�RU�DGDSWHU��PDNH�VXUH�WKDW�WKH�ILEHU�HQG�
GRHV�QRW�WRXFK�WKH�RXWVLGH�RI�WKH�PDWLQJ�FRQQHFWRU�RU�DGDSWHU���,Q�WKLV�ZD\��\RX�ZLOO�
QRW�UXE�WKH�ILEHU�HQG�DJDLQVW�DQ\�XQGHVLUDEOH�VXUIDFH��0DQ\�FRQQHFWRUV�KDYH�D�NH\HG�
VORW�SURYLGHG�IRU�RSWLPXP�PHDVXUHPHQW�UHSHDWDELOLW\�WKDW�DOVR�KHOSV�WR�DOLJQ�DQG�VHDW�
WKH�WZR�FRQQHFWRUV���$IWHU�WKH�IHUUXOH�LV�SURSHUO\�VHDWHG�LQVLGH�WKH�RWKHU�FRQQHFWRU��
XVH�RQH�KDQG�WR�NHHS�LW�VWUDLJKW��URWDWH�LW�WR�DOLJQ�WKH�NH\��DQG�WLJKWHQ�LW�ZLWK�WKH�RWKHU�
KDQG�

0RVW�FRQQHFWRUV�XVLQJ�VSULQJV�WR�SXVK�ILEHU�HQGV�WRJHWKHU�H[HUW�RQH�WR�WZR�SRXQGV�RI�
IRUFH���2YHU�WLJKWHQLQJ�RU�XQGHU�WLJKWHQLQJ�WKHVH�FRQQHFWRUV�FDQ�UHVXOW�LQ�
PLVDOLJQPHQW�DQG�QRQ�UHSHDWDEOH�PHDVXUHPHQWV��$OZD\V�ILQJHU�WLJKWHQ�WKH�FRQQHFWRU�
LQ�D�FRQVLVWHQW�PDQQHU��5HIHU�WR�WKH�PDQXIDFWXUHU
V�GDWD�VKHHW�IRU�DQ\�WRUTXH�
UHFRPPHQGDWLRQV�

6800$5<

:KHQ�PDNLQJ�PHDVXUHPHQWV�ZLWK�OLJKWZDYH�LQVWUXPHQWV�RU�DFFHVVRULHV��WKH�IROORZLQJ�SUHFDX�
WLRQV�ZLOO�KHOS�WR�LQVXUH�JRRG��UHOLDEOH��UHSHDWDEOH�PHDVXUHPHQWV�

� 8VH�H[WUHPH�FDUH�LQ�KDQGOLQJ�DOO�OLJKWZDYH�FDEOHV�DQG�FRQQHFWRUV�
� %H�VXUH�WKH�FRQQHFWRU�LQWHUIDFHV�DUH�FOHDQ�EHIRUH�PDNLQJ�DQ\�FRQQHFWLRQV�
� 8VH�WKH�FOHDQLQJ�PHWKRGV�GHVFULEHG�LQ�WKH�VHUYLFH�QRWH������&����
� .HHS�FRQQHFWRUV�DQG�FDEOH�HQGV�FRYHUHG�ZKHQ�QRW�LQ�XVH�
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6(59,&(�127(������&���

+3������&�3'+�6'+�-LWWHU�7HVW�6HW

6HULDO�1XPEHUV��*%���������WR�*%��������
%XLOG�6WDWXV�����������DQG�DERYH
7LWOH���6HOI�7HVW�)DLO�����
7R�EH�3HUIRUPHG�E\���4XDOLILHG�6HUYLFH�3HUVRQQHO
'DWH���-DQXDU\���

3DUWV�5HTXLUHG���1RQH

6LWXDWLRQ

)DLO������FDQ�RFFXU�GXULQJ�VHOI�WHVW��LI�WKH�5HPRWH�&RQWURO�SRUW�LV�VHW�WR�56�����DQG�QRW�+3�,%

$FWLRQ

%HIRUH�UXQQLQJ�VHOI�WHVWV�HQVXUH�WKDW�WKH�5HPRWH�&RQWURO�3RUW�LV�VHW�WR�+3�,%�

$'0,1,675$7,9(�,1)250$7,21

6HUYLFH�1RWH�&ODVVLILFDWLRQ���,1)250$7,21�21/<
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