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VoiceDSP™ Digital Speech Processor with

CID on Call Waiting (CIDCW), Full-Duplex Speakerphone,
Master/Slave CODEC Interface, Multiple Flash

and ARAM/DRAM Support
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ii Voice Solutions in Silicon™
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1-2 Voice Solutions in Silicon™

�� �77/��RXWSXW�VLJQDOV�SURYLGH�&026�OHYHOV�LQ�WKH�VWHDG\�VWDWH��IRU�VPDOO�ORDGV�
�� ,QSXW�GXULQJ�UHVHW��&026�OHYHO�LQSXW�
�� 9LUWXDO�DGGUHVV�OLQHV�IRU�,96�520�
�� &KLS�VHOHFW�OLQHV�IRU�6HULDO�)ODVK�GHYLFHV�
�� 6FKPLWW�WULJJHU�LQSXW�

�������	�
� ��������������������!!�������

Pin Name Signal Name Type Description

$������ $������ 2XWSXW $GGUHVV�ELWV���WKURXJK���

&$6 &$6 2XWSXW '5$0�&ROXPQ�$GGUHVV�6WUREH

&&/. &&/. ,�2 &RGHF�0DVWHU�VODYH�&ORFN

&',1 &',1 ,QSXW 'DWD�,QSXW�IURP�&RGHF

&'287 &'287 2XWSXW 'DWD�2XWSXW�WR�&RGHF

&)6� &)6� ,�2 &RGHF���)UDPH�6\QFKURQL]DWLRQ

&)6� &)6� 2XWSXW &RGHF���)UDPH�6\QFKURQL]DWLRQ

'����� '����� ,�2 'DWD�ELWV���WKURXJK��

':( ':( 2XWSXW '5$0�:ULWH�(QDEOH

(0&6�(19� (0&6 2XWSXW ([SDQVLRQ�0HPRU\�&KLS�6HOHFW

(0&6�(19� (19� ,QSXW (QYLURQPHQW�6HOHFW

00&/. 00&/. 2XWSXW 0DVWHU�0,&52:,5(�&ORFN

00',1 00',1 ,QSXW 0DVWHU�0,&52:,5(�'DWD�,QSXW

00'287 00'287 2XWSXW 0DVWHU�0,&52:,5(�'$7$�2XWSXW�

0:&/. 0:&/. ,QSXW 0,&52:,5(�&ORFN

0:&6 0:&6 ,QSXW 0,&52:,5(�&KLS�6HOHFW

0:',1 0:',1 ,QSXW 0,&52:,5(�'DWD�,QSXW

0:'287 0:'287 2XWSXW 0,&52:,5(�'$7$�2XWSXW

0:5'< 0:5'< 2XWSXW 0,&52:,5(�5HDG\

0:5467 0:5467 2XWSXW 0,&52:,5(�5HTXHVW�6LJQDO

3%������ 3%����� ,�2 3RUW�%��ELWV���WKURXJK��

3&����� 3&����� 2XWSXW 3RUW�&��ELWV���WKURXJK��

5$6 5$6 2XWSXW '5$0�5RZ�$GGUHVV�6WUREH�

5(6(7 5(6(7 ,QSXW 5HVHW

767 767 ,QSXW 7HVW�SLQ

9&& 9&& 3RZHU ��� 9�SRZHU�VXSSO\�SLQ

9&&$ 9&&$ 3RZHU ����9�DQDORJ�FLUFXLWU\�SRZHU�VXSSO\�SLQ

9&&+, 9&&+,� 3RZHU � 9�SRZHU�VXSSO\�SLQ��&RQQHFW�WR�9&&�LI�����9�SRZHU�VXSSO\�LV�XVHG�

966 966 3RZHU *URXQG�IRU�RQ�FKLS�ORJLF�DQG�RXWSXW�GULYHUV

966$ 966$ 3RZHU *URXQG�IRU�RQ�FKLS�DQDORJ�FLUFXLWU\

;� ;� 2VFLOODWRU &U\VWDO�2VFLOODWRU�,QWHUIDFH

;��&/.,1 ;� 2VFLOODWRU &U\VWDO�2VFLOODWRU�,QWHUIDFH
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1-4 Voice Solutions in Silicon™
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1-6 Voice Solutions in Silicon™
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Manufacturer Memory Device Name Characteristics Operating Voltage Memory Size

7RVKLED 7&��9��%)7 �0[� ��� 9 ���0ELW�/9

7RVKLED 7&����%)7 �0[� � 9 ���0ELW

7RVKLED 10��$���9 6HULDO ��9 ��0ELW

6DPVXQJ .0��1�:���7 ���.[� � 9 ��0ELW

6DPVXQJ .0��:����7�,7 �0[� � 9 ��0ELW

6DPVXQJ .0��:�����$7�$,7 �0[� � 9 ���0ELW
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Memory Size
Compression 

Rate
Total Recording 

Time

��0ELW ����.ELW�V �����0LQXWHV

��0ELW ����.ELW�V �����0LQXWHV

��0ELW ����.ELW�V ����0LQXWHV

��0ELW ����.ELW�V ����0LQXWHV

��0ELW ����.ELW�V �����0LQXWHV

��0ELW ����.ELW�V �����0LQXWHV

���0ELW ����.ELW�V ����0LQXWHV

���0ELW ����.ELW�V �����0LQXWHV

���0ELW ����.ELW�V �����0LQXWHV

���0ELW ����.ELW�V ������0LQXWHV

���0ELW ����.ELW�V �����0LQXWHV

���0ELW ����.ELW�V ����0LQXWHV
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  RAM 3

       RAM 2
       RAM 1

ISD-T360SA

PB6 (36)
PB5 (35)
PB4 (34)
PB3 (33)
DWE (4)

A0 (75)             IVS
        EPROM
A0

CE OE

D2
D3
D4
D5
D6
D7

D1
D0

A1

A4
A3

A5
A6
A7

A10

A8
A9

A11
A12
A13
A14
A15
A16
A17

A2

A18

D0 (6)
EMCS (26)

PB0 (28)

A2 (71)
A1 (73)

A3 (70)
A4 (69)
A5 (68)
A6 (67)
A7 (66)
A8 (65)
A9 (01)
A10 (2)

A11 (17)
A12 (21)
A13 (22)
A14 (23)
A15 (24)

PB2 (31)
PB1 (29)

D1 (7)
D2 (8)
D3 (9)

D4 (13)
D5 (14)
D6 (15)
D7 (16)

   RAM 0

A0

W OE 0

A1

A4
A3

A5
A6
A7

A10

A8
A9

D1

A2

OE 3

OE1

OE 2D3

D0

D2

RAS
CAS

RAS (3)
CAS (62)

A11

�������	�
���//����$��(�����3���!

Manufacturer
Memory Device 

Name
Characteristics Operating Voltage Memory Size

6DPVXQJ .0��&����&6�� ('2��0[� ��9 ���0ELW�('2�/9

6DPVXQJ .0��9����&6�� ('2��0[� ����9 ���0ELW�('2
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* ������������������6$������
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Manufacturer Codec Device Name Characteristics Operating Voltage Conversion Type

1DWLRQDO�6HPLFRQGXFWRU 73���� 6LQJOH�FRGHF � 9 ��/DZ

1DWLRQDO�6HPLFRQGXFWRU 73����� 6LQJOH�FRGHF � 9 $�/DZ

2NL 060����9 'XDO�FRGHF � 9 ��/DZ��$�/DZ

2NL 060����� 'XDO�FRGHF ��� 9 ��/DZ��$�/DZ��/9

0DFURQL[ 0;�����)& 'XDO�FRGHF � 9 ��/DZ

/XFHQW 7���� 'XDO�FRGHF � 9 $�/DZ

/XFHQW 7���� 'XDO�FRGHF � 9 ��/DZ
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Application
Codec 
Type

No. of 
Channels

Master/ 
Slave

Channel 
Width 

(No. Bits)

Long/ 
Short 
Frame 

Protocol

Bit Rate
CCLK 
Freq. 
(MHz)

Sample 
Rate (Hz)

No. of 
Frame 
Syncs

�$QDORJ���/DZ VLQJOH � 0DVWHU � VKRUW�RU�

ORQJ

� ����� ���� �

,6'1s��ELW�

GLJLWDOs$�/DZ

GXDO � 6ODYH � VKRUW ��RU�� ����� ���� �

/LQHDU VLQJOH � 0DVWHU �� VKRUW � ����� ���� �

,20���*&, VLQJOH�RU�

GXDO

�r� 6ODYH � VKRUW ��RU�� ����� ���� �

����

&RPSDWLELOLW\

VLQJOH�RU�

GXDO

��RU�� 0DVWHU � ORQJ�RU�

VKRUW

� ������ ���� ��RU��



�������������������	

1-16 Voice Solutions in Silicon™

��������	��
����$��������.����)��,�*������������$��7�&�������0-7�.����������#����*/�������

��������	�'
����$��������.������������)��,��)�7����������$��!7�&�������0-7���$�&�������047�
.����/�����/,����*/�������



���������� ���������	

1-17ISD

��������	��
����$��������.����.��������#��������������#������$��/�����/,����*/��������
)��,�*>���������$��

��������	�-
����$��������.����.��������#��������������#������$��/�����/,����
)��,�#�������������$��



�������������������	

1-18 Voice Solutions in Silicon™

��������	�0
����$��������.����.��������#��������������#������$��/�����/,����*/��������
)��,��������+��������$��



���������� ���������	

1-19ISD


�� ��������	���
�


���
 	���������	 ������	��
��
127( $EVROXWH�PD[LPXP� UDWLQJV� LQGLFDWH� OLPLWV

EH\RQG� ZKLFK� SHUPDQHQW� GDPDJH� PD\

RFFXU��&RQWLQXRXV�RSHUDWLRQ�DW�WKHVH�OLPLWV

LV�QRW�LQWHQGHG��RSHUDWLRQ�VKRXOG�EH�OLPLWHG

WR�WKH�FRQGLWLRQV�VSHFLILHG�EHORZ�


���� ��������	����	�	����������
	$�L��Q+����GN�Q+0�'&&�L�F�'�H��I�/ ��!��'�H��I0�.3��L���'

6WRUDJH�WHPSHUDWXUH r���&�WR������&

7HPSHUDWXUH�XQGHU�ELDV ��&�WR�����&

$OO�LQSXW�DQG�RXWSXW�YROWDJHV�

ZLWK�UHVSHFW�WR�*1'

r��� 9�WR����� 9

�������	:
�%�����������,��������!���!<����������"���.���������
6����(� �"��� �����
���
� ��������'&&�L��!� '8

Symbol  Parameter Conditions Min Typ Max Units

&; ;��DQG�;��&DSDFLWDQFH� ���� S)

,&&� $FWLYH�6XSSO\�&XUUHQW� 1RUPDO�2SHUDWLRQ�0RGH��

5XQQLQJ�6SHHFK�

$SSOLFDWLRQV�

���� ���� P$

,&&� 6WDQGE\�VXSSO\�FXUUHQW 1RUPDO�2SHUDWLRQ�0RGH��

'630�,GOH�
���� P$

,&&� 3RZHU�GRZQ�0RGH�6XSSO\�

&XUUHQW

3RZHU�GRZQ�0RGH��� ��� P$

,/ ,QSXW�/RDG�&XUUHQW ��9�≤�9,1�≤�9&& r��� ��� µ$

,2��2II� 2XWSXW�/HDNDJH�&XUUHQW��,�2�

SLQV�LQ�,QSXW�0RGH�

��9�≤�9287�≤�9&& r��� ��� µ$

W&$6D &$6�$FWLYH $IWHU�5�(��&77/��7��RU�7�:� ���� QVHF

W&$6K &$6�+ROG $IWHU�5�(��&77/ ���

W&$6LD &$6�,QDFWLYH $IWHU�5�(��&77/��7��RU�7(5) ���� QVHF

W&$6/Z '5$0��3'0��&$6�:LGWK $W�����9��%RWK�(GJHV �����

W':(D ':(�$FWLYH $IWHU�5�(��&77/��7�:� ���� QVHF

W':(K ':(�+ROG $IWHU�5�(��&77/ ���� QVHF

W':(LD ':(�,QDFWLYH $IWHU�5�(��&77/��7� ���� QVHF

W5$6D 5$6�$FWLYH $IWHU�5�(��&77/��7�:��RU�

7�:5)

���� QVHF

W5$6K 5$6�+ROG $IWHU�5�(��&77/ ���

W5$6LD 5$6�,QDFWLYH $IWHU�5�(��&77/��7��RU�7�5) ���� QVHF

W5$6/Z '5$0�3'0��5$6�:LGWK $W�����9��%RWK�(GJHV �����
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�� �*XDUDQWHHG�E\�GHVLJQ�
�� ,287  ���7$����&��9&&  ����9�IRU�9&&�SLQV�DQG�����9�RU � 9�RQ�9&&+,�SLQV��RSHUDWLQJ�IURP�D�������0+]�FU\VWDO�

DQG�UXQQLQJ�IURP�LQWHUQDO�PHPRU\�ZLWK�([SDQVLRQ�0HPRU\�GLVDEOHG�
�� $OO�LQSXW�VLJQDOV�DUH�WLHG�WR����DERYH�9&& ¥ ����9�RU�EHORZ�966 � ����9���H[FHSW�(19���ZKLFK�LV�WLHG�WR�9&&�
�� 0HDVXUHG�LQ�SRZHU�GRZQ�PRGH��7KH�WRWDO�FXUUHQW�GULYHQ��RU�VRXUFHG��E\�DOO�WKH�9RLFH'63�SURFHVVRUªV�RXWSXW�VLJQDOV�

LV�OHVV�WKDQ�����$�
�� *XDUDQWHHG�E\�GHVLJQ��EXW�QRW�IXOO\�WHVWHG�
�� &/.,1�VLJQDO�LV�QRW��9�WROHUDQW�

W5/&/ '5$0�3'0�5$6�/RZ��DIWHU�&$6�

/RZ

)�(��&$6�WR�)�(��5$6 �����

W:5D :5��$FWLYH $IWHU�5�(��&77/��7� W&7S�

� � �

W:5&6K :5��+ROG�DIWHU�(0&6� 5�(��(0&6�5�(��WR�5�(��:5� ����

W:5K :5��+ROG $IWHU�5�(��&77/ W&7S�� r �

W:5LD :5��,QDFWLYH $IWHU�5�(��&77/��7� W&7S�

� � �

9(19K (19��,QSXW��+LJK�9ROWDJH ��� 9

9+K &026�,QSXW�ZLWK�+\VWHUHVLV��

/RJLFDO���,QSXW�9ROWDJH�

��� 9

9+O &026�,QSXW�ZLWK�+\VWHUHVLV��

/RJLFDO���,QSXW�9ROWDJH

��� 9

9+\V� +\VWHUHVLV�/RRS�:LGWK� ��� 9

9,+ 77/�,QSXW��/RJLFDO���,QSXW�

9ROWDJH

��� 9&&�+
���

9

9,/ 77/�,QSXW��/RJLFDO���,QSXW�

9ROWDJH

r��� ��� 9

92+ /RJLFDO���77/��2XWSXW�9ROWDJH ,2+� �r����P$ ��� 9

92+:& 00&/.��00'287�DQG�(0&6�

/RJLFDO����2XWSXW�9ROWDJH�

,2+� �r����P$ ��� 9

,2+� �r����$
� 9&&�r���� 9

92/ /RJLFDO����77/�2XWSXW�9ROWDJH ,2/� ���P$ ���� 9�

,2/� �����$
� ��� 9

92/:& 00&/.��00'287�DQG�(0&6�

/RJLFDO����2XWSXW�9ROWDJH

,2/� ���P$ ���� 9

,2/� �����$
� ��� 9

9;+ &/.,1�,QSXW��+LJK�9ROWDJH ([WHUQDO�&ORFN� ��� 9

9;/ &/.,1�,QSXW��/RZ�9ROWDJH ([WHUQDO�&ORFN� ��� 9

�������	:
�%�����������,��������!���!<����������"���.���������
6����(� �"��� �����
���
� ��������'&&�L��!� '8

Symbol  Parameter Conditions Min Typ Max Units
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-�9�"$"� ��"��� ���$"�� ��������&�� �������� �

F��5!�+=>�3�� %�����
 �?$���%����B!�7��-�D!

127( &77/�LV�DQ�LQWHUQDO�VLJQDO�DQG�LV�XVHG�DV�D

UHIHUHQFH� WR� H[SODLQ� WKH� WLPLQJ� RI� RWKHU

VLJQDOV��6HH�)LJXUH �����

��������	��
���"��,�����!�*��/���������!�8 ���$7�����3����$�������3�9

127(� 6LJQDO�YDOLG��DFWLYH�RU�LQDFWLYH�WLPH��DIWHU�D�ULVLQJ�HGJH�RI�&77/�RU�0:&/.�

��������	�4
���"��,�����!�*��/���������!�8 ���$9�

127(� 6LJQDO�YDOLG�WLPH��DIWHU�D�IDOOLQJ�HGJH�RI�0:&/.�

���9

���9�

&77/�RU
0:&/.

6LJQDO

W6LJQDO

���9

���9

���9

0:&/.

6LJQDO

W6LJQDO�

���9
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127(� 6LJQDO�KROG�WLPH��DIWHU�D�ULVLQJ�HGJH�RI�&77/�
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���"��,�����!�*��/���������!�8?��$97��.������������%$����.��;�#>

127(� 6LJQDO�KROG�WLPH��DIWHU�D�IDOOLQJ�HGJH�RI�0:&/.�

��������	'�
���"��,�����!���/���������!

127(� 6LJQDO�VHWXS�WLPH��EHIRUH�D�ULVLQJ�HGJH�RI�&77/�RU�0:&.��DQG�VLJQDO�KROG�WLPH�DIWHU�D�ULVLQJ�HGJH�RI�&77/�RU�
0:&.�

���9

���9

&77/

6LJQDO

���9

W6LJQDO

���9

���9

0:&/.

6LJQDO

W6LJQDO

���9

����9
&77/�RU

0:&/.

����9�

����9

����9�

����9�

W6LJQDO 6HWXS W6LJQDO +ROG

6LJQDO
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127(� 6LJQDO�%�VWDUWV�DIWHU�ULVLQJ�RU�IDOOLQJ�HGJH�RI�VLJQDO�$��
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����9

����9

����9

����9
6LJQDO�$

6LJQDO�%

W6LJQDO

9RXW

9+K9+O

9+\V



�������������������	

1-24 Voice Solutions in Silicon™


���� ��
����
��������
���	����
����
����������0��!�!�"���������������������5!�!�"�����5�����������!

�� �,Q�QRUPDO�RSHUDWLRQ�PRGH��W&7S�PXVW�EH������QV��LQ�SRZHU�GRZQ�PRGH��W&7S�PXVW�EH��������QV�
�� *XDUDQWHHG�E\�GHVLJQ��EXW�QRW�IXOO\�WHVWHG�

�������	��
�*��/���������!<����������"

Symbol Figure Description Reference Conditions Min (ns) Max (ns)

W$K $GGUHVV�+ROG $IWHU�5�(��&77/ ���

W$Y $GGUHVV�9DOLG� $IWHU�5�(��&77/��7� ����

W&&/.D &&/.�$FWLYH $IWHU�5�(��&77/ ����

W&&/.K &&/.�+ROG $IWHU�5�(��&77/ ���

W&&/.LD &&/.�,QDFWLYH $IWHU�5�(��&77/ ����

W&'2K &'287�+ROG $IWHU�5�(��&77/ ���

W&'2Y &'287�9DOLG $IWHU�5�(��&77/ ����

W&7S &77/�&ORFN�3HULRG� 5�(��&77/�WR�QH[W�5�(��&77/ ���� �������

W(0&6D (0&6�$FWLYH $IWHU�5�(��&77/��7�:� ����

W(0&6K (0&6�+ROG $IWHU�5�(��&77/ ���

W(0&6LD (0&6�,QDFWLYH $IWHU�5�(��&77/�7� ����

W)6D &)6��$FWLYH $IWHU�5�(��&77/ ����

W)6K &)6��+ROG $IWHU�5�(��&77/ ���

W)6LD &)6��,QDFWLYH $IWHU�5�(��&77/ ����

W00&/.D 0DVWHU�0,&52:,5(�&ORFN�$FWLYH $IWHU�5�(��&77/ ����

W00&/.K 0DVWHU�0,&52:,5(�&ORFN�+ROG $IWHU�5�(��&77/ ���

W00&/.LD 0DVWHU�0,&52:,5(�&ORFN�,QDFWLYH $IWHU�5�(��&77/ ����

W00'2K 0DVWHU�0,&52:,5(�'DWD�2XW�+ROG $IWHU�5�(��&77/ ���

W00'2Y 0DVWHU�0,&52:,5(�'DWD�2XW�9DOLG $IWHU�5�(��&77/ ����

W0:'2I 0,&52:,5(�'DWD�)ORDW� $IWHU�5�(��0:&6 ����

W0:'2K 0,&52:,5(�'DWD�2XW�+ROG� $IWHU�)�(��0:&/. ���

W0:'2QI 0,&52:,5(�'DWD�1R�)ORDW� $IWHU�)�(��0:&6 ��� ����

W0:'2Y 0,&52:,5(�'DWD�2XW�9DOLG� $IWHU�)�(��0:&/. ����

W0:,72S 0:',1�WR�0:'287 3URSDJDWLRQ�7LPH ����

W0:5'<D 0:5'<�$FWLYH $IWHU�5�(��RI�&77/ ��� ����

W0:5'<LD 0:5'<�,QDFWLYH $IWHU�)�(��0:&/. ��� ����

W3$%&K 3%�DQG�0:5467 $IWHU�5�(��&77/ ���

W3$%&Y 3%�DQG�0:5467 $IWHU�5�(��&77/��7�:� ����
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�� �*XDUDQWHHG�E\�GHVLJQ��EXW�QRW�IXOO\�WHVWHG�LQ�SRZHU�GRZQ�PRGH�
�� *XDUDQWHHG�E\�GHVLJQ��EXW�QRW�IXOO\�WHVWHG�

�������	��
���/���������!<����������"

Symbol Figure Description Reference Conditions Min (ns) Max (ns)

W&&/.6S &RGHF�&ORFN�3HULRG��VODYH� 5�(��&&/.�WR�QH[W�5�(��&&/. ���

W&&/.6K &RGHF�&ORFN�+LJK��VODYH� $W�����9��ERWK�HGJHV� ���

W&&/.6O &RGHF�&ORFN�/RZ��VODYH� $W�����9��ERWK�HGJHV� ���

W&',K &',1�+ROG $IWHU�5�(��&77/ ���

W&',V &',1�6HWXS %HIRUH�5�(��&77/ ����

W&)6�6V &)6��6HWXS %HIRUH�5�(��&&/. 7%'

W&)6�6K &)6��+ROG $IWHU�5�(��&&/. 7%'

W',K 'DWD�LQ�+ROG��'���� $IWHU�5�(��&77/�7���7��RU�7, ���

W',V 'DWD�LQ�6HWXS��'���� %HIRUH�5�(��&77/�7���7��RU�7, ����

W00',1K 0DVWHU�0,&52:,5(�'DWD�,Q�+ROG� $IWHU�5�(��&77/ ���

W00',1V 0DVWHU�0,&52:,5(�'DWD�,Q�

6HWXS

%HIRUH�5�(��&77/ ����

W0:&.K 0,&52:,5(�&ORFN�+LJK��VODYH� $W���� 9��ERWK�HGJHV� �����

W0:&.O 0,&52:,5(�&ORFN�/RZ��VODYH� $W���� 9��ERWK�HGJHV� �����

W0:&.S 0,&52:,5(�&ORFN�3HULRG�

�VODYH��
5�(��0:&/.�WR�QH[W�5�(��0:&/. �����V

W0:&/.K 0:&/.�+ROG $IWHU�0:&6�EHFRPHV�LQDFWLYH ����

W0:&/.V 0:&/.�6HWXS %HIRUH�0:&6�EHFRPHV�DFWLYH �����

W0:&6K 0:&6�+ROG $IWHU�)�(��0:&/. ����

W0:&6V 0:&6�6HWXS %HIRUH�5�(��0:&/. �����

W0:',K 0:',1�+ROG $IWHU�5�(��0:&/. ����

W0:',V 0:',1�6HWXS %HIRUH�5�(��0:&/. �����

W3:5 3RZHU�6WDEOH�WR�5(6(7�5�(�� $IWHU�9&&�UHDFKHV���� 9 �����PV

W567Z 5(6(7�3XOVH�:LGWK $W���� 9��ERWK�HGJHV� �����PV

W;K &/.,1�+LJK $W���� 9��ERWK�HGJHV� W;�S���r��

W;O &/.,1�/RZ $W���� 9��ERWK�HGJHV� W;�S���r��

W;S &/.,1�&ORFN�3HULRG 5�(��&/.,1�WR�QH[W�5�(��&/.,1 �����
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3HUIRUPDQFH�GHSHQGV�RQ�WKH�'$$�GHVLJQ��)RU�UHOLDEOH�'70)�GHWHFWLRQ�

q $�KDUGZDUH�HFKR�FDQFHOOHU��WKDW�DWWHQXDWHV�WKH�HFKR�E\�DW�OHDVW���G%P��LV�UHTXLUHG�GXULQJ�SOD\EDFN�

q 7KH�+:�$*&��LI�SUHVHQW��PXVW�EH�GLVDEOHG�GXULQJ�SOD\EDFN�

�� 7XQH�SDUDPHWHUV����DQG����DIIHFW�'70)�GHWHFWLRQ�VHQVLWLYLW\��7KH�GHWHFWLRQ�VHQVLWLYLW\�LV�����G%P�ZKHQ�WKHVH�
WXQDEOH�SDUDPHWHUV�JHW�WKHLU�PD[LPXP�YDOXH�RI���

�� 3HUIRUPDQFH�ZLWK�HFKR�FDQFHOHU�LV����G%�EHWWHU�WKDQ�ZLWKRXW�HFKR�FDQFHOHU��)RU�D�VLOHQW�PHVVDJH��GHWHFWLRQ�
VHQVLWLYLW\�LV�−���G%P��ZLWK�HFKR�FDQFHOHU�

�� 7KH�DFFXUDF\�RI�UHSRUWHG�'70)�WRQHV�LV�����PV�

�� ,I�WKH�LQWHUYDO�EHWZHHQ�WZR�FRQVHFXWLYH�LGHQWLFDO�'70)�WRQHV�LV�OHVV�WKDQ��RU�HTXDO�WR�����PV��WKH�WZR�DUH�GHWHFWHG�
DV�RQH�ORQJ�'70)�WRQH��,I�WKH�LQWHUYDO�EHWZHHQ�WZR�FRQVHFXWLYH�LGHQWLFDO�'70)�WRQHV�LV�EHWZHHQ����PV�DQG����
PV��VHSDUDWH�GHWHFWLRQ�LV�XQSUHGLFWDEOH�

�� 'HWHUPLQHG�E\�WKH�'70)B5(9B7:,67�WXQDEOH�SDUDPHWHU�YDOXH�

�&,1�� �!"��������(�'(2�����-2�3&/'�0

Play/IVS Synthesis Record/Idle 

'HWHFWLRQ�6HQVLWLYLW\� 3HUIRUPDQFH�GHSHQGV�RQ�WKH�PHVVDJH�EHLQJ�SOD\HG�� −���G%P

$FFHSWHG�'70)�/HQJWK� !���PV !���PV

)UHTXHQF\�7ROHUDQFH ����� �����

6�1�5DWLR ���G% ���G%

0LQLPXP�6SDFLQJ� !���PV !���PV

1RUPDO�7ZLVW ��G% ��G%

5HYHUVH�7ZLVW� ��G%�RU���G% ��G%�RU���G%
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while () {
EV = wait_event()
case EV of:

spkr_button_pressed:
if (speakerphone_on) {

SSM 0 // Put VoiceDSP in idle mode
first_digit = TRUE
deactivate_digit_timeout_event()

}
else

SSM 1 // Put VoiceDSP in full-duplex speakerphone mode
digit_pressed:

if (first_digit) {
SSM 4 // Enter LISTEN mode 
first_digit = FALSE

}
GT <dtmf_of_digit> // Dial the digit
S // Stop. Note that after the S command

// the VoiceDSP is still in speakerphone mode
enable_digit_timeout_event() // To "guess" when dialing is completed.

digit_timeout_event:
SSM 1 // Dialing is completed, Go back to full-duplex mode 
deactivate_digit_timeout_event()

}
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SV <storage_media>, <vocabulary_id> -Select a 
new vocabulary 
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TTT �"!!��"�!�-
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SDET

GSW

Activate
CAS_DET

DETECT
CAS

EV_CAS

Deactivate
CAS_DET

ACID

GCID

Send "D"

EV_Normal_end
or EV_Error

MUTE

UNMUTE

GSW

Deactivate
modem

MWRQST

max.
10ms

0-500ms
(from end of

signal till
receiving data)

Activate
modem

Receive
CID data

signal duration
55-65ms

max. 50ms
(from end of

data reception
till unmute)

MICROCONTROLLER VoiceDSP

    SSM ***
OFF

 Deactivate ***
Speakerphone

90ms - DSP
(from end of
CAS till CAS

detection)

MWRQST

max. 1s

SSM     **
SILENCE

Activate **
Silence SP

mode

    SSM   *
ON

Activate *
Speakerphone
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�� �����������������������	���%&���$������������	'��
�&,1�� � "��5��'%��233&/$)

Command
Description

Opcode
Hex

Source State
Result
State

Command Parameters Return Value

Name S/A Description Bytes Description Bytes

$&,' $ $FWLYDWH�&DOOHU�

,'

�' ,'/( &,' 7\SH � 1RQH �

&&,2 6 &RQILJXUH�

&RGHF�,�2

�� 5(6(7��,'/( 1R�FKDQJH &RQILJBYDOXH � 1RQH �

&)* 6 &RQILJXUH�

9RLFH'63

�� 5(6(7 1R�FKDQJH &RQILJBYDOXH � 1RQH �

&06* 6 &UHDWH�

0HVVDJH

�� ,'/( 06*B23(1 7DJ��1XPBRIB�

EORFNV

��� 1RQH �

&07 6 &XW�0HVVDJH�

7DLO

�� ,'/( 1R�FKDQJH 7LPHBOHQJWK � 1RQH �

&92& 6 &KHFN�

9RFDEXODU\

�% ,'/( 1R�FKDQJH 1RQH � 7HVW�UHVXOW �

'0 6 'HOHWH�

0HVVDJH

�$ ,'/( 1R�FKDQJH 1RQH � 1RQH �

'06 6 'HOHWH�

0HVVDJHV

�% ,'/( 1R�FKDQJH 7DJBUHI��

7DJBPDVN

����� 1RQH �

*&)* 6 *HW�

&RQILJXUDWLRQ�

9DOXH

�� 5(6(7��,'/( 1R�FKDQJH 1RQH �� 9HUVLRQ �

*&,' 6 *HW�&DOOHU�,' �( ,'/( ,'/( 6UF��2IIVHW��1 � &DOOHU�,'�'DWD 1

*(: 6 *HW�(UURU�:RUG �% $OO�VWDWHV 1R�FKDQJH 1RQH � (UURU�ZRUG �

*, 6 *HW�,QIRUPDWLRQ�

LWHP

�� 3/$<� 5(&25'� 
6<17+(6,6��721(B�

*(1(5$7(��,'/(

1R�FKDQJH ,WHP � ,WHP�YDOXH �

*/ 6 *HW�/HQJWK �� ,'/( 1R�FKDQJH 1RQH � 0HVVDJH�

OHQJWK

�

*06 6 *HW�0HPRU\�

6WDWXV

�� ,'/( 1R�FKDQJH 7\SH � 5HPDLQLQJ�

PHPRU\�

EORFNV

�

*07 6 *HW�0HVVDJH�

7DJ

�� ,'/( 1R�FKDQJH 1RQH � 0HVVDJH�WDJ �

*10 6 *HW�1XPEHU�RI�

0HVVDJHV�

�� ,'/( 1R�FKDQJH 7DJBUHI��

7DJBPDVN

����� 1XPEHU�RI�

PHVVDJHV

�

*6: 6 *HW�6WDWXV�:RUG �� $OO�VWDWHV 1R�FKDQJH 1RQH � 6WDWXV�ZRUG �

*7 $ *HQHUDWH�7RQH �' ,'/( 721(B

*(1(5$7(

7RQH

�VLQJOH�7RQH�RU�

'70)�

� 1RQH �

*7'� 6 *HW�7LPH�DQG�

'D\�

�( ,'/( 1R�FKDQJH 7LPHBGD\B�

RSWLRQ

� 7LPH�DQG�GD\ �

*70 6 *HW�7DJJHG�

0HVVDJH

�� ,'/( 1R�FKDQJH 7DJBUHI��

7DJBPDVN�'LU

����� 0HVVDJH�

IRXQG

�
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*781( 6 *HW�7XQDEOH�

3DUDPHWHU

�� ,'/(��5(6(7 1R�FKDQJH ,QGH[� �� 3DUDPHWHUB�

YDOXH

�

,1,7 6 ,QLWLDOL]H�6\VWHP �� 5(6(7��,'/( ,'/( 1RQH � 1RQH �

,1- 6 ,QMHFW�,96�GDWD �� ,'/( 1R�FKDQJH 1��

E\WH����E\WHQ

����Q 1RQH �

05 6 0HPRU\�5HVHW �$ 5(6(7��,'/( 1R�FKDQJH 1RQH � 1RQH �

3 $ 3OD\EDFN �� ,'/( 3/$< 1RQH � 1RQH �

3$ 6 3DXVH �& 3/$<��5(&25'��

6<17+(6,6��

721(B*(1(5$7(��

,'/(


1R�FKDQJH 1RQH � 1RQH �

3'0 6 *R�7R�3RZHU�

'RZQ�0RGH

�$ ,'/( 1R�FKDQJH 1RQH � 1RQH �

5 $ 5HFRUG�

0HVVDJH

�& ,'/( 5(&25' 7DJ��PHVVDJH�

7DJ���

&RPSUHVVLRQB

UDWH

����� 1RQH �

5'(7 6 5HVHW�'HWHFWRUV �& ,'/( 1R�FKDQJH 'HWHFWRUVB�

UHVHWBPDVN

� 1RQH �

5(6 6 5HVXPH �' 3/$<��5(&25'��

6<17+(6,6��

721(B*(1(5$7( 
,'/(


1R�FKDQJH 1RQH � 1RQH �

506* 6 5HDG�0HVVDJH �� ,'/(��06*B23(1 06*B23(1 1RQH � 'DWD ��

6 6 6WRS �� $OO�VWDWHV�EXW�

5(6(7

,'/( 1RQH � 1RQH �

6$6 $ 6D\�

$UJXPHQWHG�

6HQWHQFH

�( ,'/( 6<17+(6,6 6HQWHQFHBQ��

$UJ

����� 1RQH �

6% 6 6NLS�%DFNZDUG �� 3/$<��,'/(
 1R�FKDQJH 7LPHBOHQJWK � 1RQH �

6&,' 6 6DYH�&DOOHU�,'

'DWD

�� ,'/( ,'/( 'HVW��2IIVHW��

1��'DWD

����1 1RQH �

6'(7 6 6HW�'HWHFWRUV�

0DVN

�� ,'/( 1R�FKDQJH 'HWHFWRUVB�

PDVN

� 1RQH �

6( 6 6NLS�WR�(QG�RI�

0HVVDJH

�� 3/$<��,'/(
 1R�FKDQJH 1RQH � 1RQH �

6(7' 6 6HW�7LPH�DQG�

'D\

�) ,'/( 1R�FKDQJH 7LPHBDQGB�

GD\

� 1RQH �

6) 6 6NLS�)RUZDUG �� 3/$<��,'/(
 1R�FKDQJH 7LPHBOHQJWK � 1RQH �

606* 6 6HW�0HVVDJH�

3RLQWHU

�� ,'/(��06*B23(1 06*B23(1 1XPBRIB�

SDJHV

� 1RQH �

607 6 6HW�0HVVDJH�

7DJ

�� ,'/( 1R�FKDQJH 0HVVDJHBWDJ � 1RQH �

62 $ 6D\�2QH�:RUG �� ,'/( 6<17+(6,6 :RUGBQXPEHU � 1RQH �

�&,1�� � "��5��'%��233&/$)�8�2/(�/��$:

Command
Description

Opcode
Hex

Source State
Result
State

Command Parameters Return Value

Name S/A Description Bytes Description Bytes
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127(� 
�&RPPDQG�LV�YDOLG�LQ�,'/(�VWDWH��EXW�KDV�QR�HIIHFW�
6� �6\QFKURQRXV�FRPPDQG
$ �$V\QFKURQRXV�FRPPDQG

127(� 
�&RPPDQG�LV�YDOLG�LQ�,'/(�VWDWH��EXW�KDV�QR�HIIHFW�
6� �6\QFKURQRXV�FRPPDQG
$� �$V\QFKURQRXV�FRPPDQG

636 6 6HW�3OD\EDFN�

6SHHG

�� 3/$<��6<17+(6,6��

,'/(

1R�FKDQJH 6SHHG � 1RQH �

66 $ 6D\�6HQWHQFH �) ,'/( 6<17+(6,6 6HQWHQFHBQ � 1RQH �

69 6 6HW�9RFDEXODU\�

7\SH

�� ,'/( 1R�FKDQJH 7\SH��,G ����� 1RQH �

6: $ 6D\�:RUGV �� ,'/( 6<17+(6,6 1��

ZRUG����ZRUGQ

����1 1RQH �

781( 6 7XQH�

3DUDPHWHUV

�� ,'/(��5(6(7 1R�FKDQJH ,QGH[��

3DUDPHWHUB�

YDOXH

����� 1RQH �

9& 6 9ROXPH�&RQWURO �� 3/$<��6<17+(6,6��

,'/(��

721(B*(1(5$7(

1R�FKDQJH YROBOHYHO

�LQFUHPHQW�

GHFUHPHQW�

� 1RQH �

:06* 6 :ULWH�0HVVDJH �� ,'/(��06*B23(1 06*B23(1 'DWD �� 1RQH �

�&,1�� �6"��5�&<��5%2/���233&/$)

Command
Description

Opcode
Hex

Source State
Result 
State

Command Parameters Return Value

Name S/A Description Bytes Description Bytes

*(: 6 *HW�(UURU�:RUG �% 721(B*(1(5$7(��

,'/(

1R�FKDQJH 1RQH � (UURU�ZRUG �

*6: 6 *HW�6WDWXV�:RUG �� 721(B*(1(5$7(��

,'/(

1R�FKDQJH 1RQH � 6WDWXV�ZRUG �

*7 $ *HQHUDWH�7RQH �' ,'/( 721(B*(1

(5$7(

7RQH

�6LQJOH�7RQH�RU�

'70)�

� 1RQH �

5'(7 6 5HVHW�'HWHFWRUV �& ,'/( 1R�FKDQJH 'HWHFWRUVBUHVHW

BPDVN

� 1RQH �

6 6 6WRS �� 721(B*(1(5$7(��

,'/(

,'/( 1RQH � 1RQH �

6'(7 6 6HW�'HWHFWRUV�

0DVN

�� ,'/( 1R�FKDQJH 'HWHFWRUVB�

PDVN

� 1RQH �

660 6 6HW�

6SHDNHUSKRQH�

0RGH

�) ,'/( 1R�FKDQJH 0RGH � 1RQH �

9& 6 9ROXPH�&RQWURO �� 721(B*(1(5$7(��

,'/(

1R�FKDQJH YROBOHYHO

�LQFUHPHQW�

GHFUHPHQW�

� 1RQH �

�&,1�� � "��5��'%��233&/$)�8�2/(�/��$:

Command
Description

Opcode
Hex

Source State
Result
State

Command Parameters Return Value

Name S/A Description Bytes Description Bytes
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�"�.!��

$&,'���

%\WH�VHTXHQFH� 0LFURFRQWUROOHU �' ��

9RLFH'63 �' ��

'HVFULSWLRQ� $FWLYDWH�&,'�7\SH�,
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%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� �� �� ��

9RLFH'63 �� �� �� ��

'HVFULSWLRQ� &RQILJXUH�WKH�9RLFH'63�WR�ZRUN�ZLWK�

6LQJOH�FRGHF�LQ�6ODYH�0RGH�DQG�$�/DZ�FRPSUHVVHG�VDPSOHV�

'DWD�LQ�6KRUW�)UDPH�IRUPDW�DQG�6LQJOH�%LW�5DWH�LQWHUIDFH�

7ZR�6HULDO�7RVKLED�)ODVK�GHYLFHV�

(FKR�&DQFHOODWLRQ�IRU�'70)�GHWHFWLRQ�LV�2Q�

&06*����������

%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� �� �� �� ��

9RLFH'63 �� �� �� �� ��

'HVFULSWLRQ� &UHDWH�D�QHZ�PHVVDJH�ZLWK�D�WDJ ������DQG�DOORFDWH���EORFN����.E\WHV��IRU�LWV�GDWD�
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127( ,I�WLPHBOHQJWK�LV�ORQJHU�WKDQ�WKH�WRWDO�GXUDWLRQ�RI�WKH�PHVVDJH��WKH�(9B1250$/B(1'�HYHQW�LV�VHW
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127( 7R�VHOHFW�WKH�QWK��RU��QWK��PHVVDJH�ZLWK�D�JLYHQ�WDJ�WR�EH�WKH�FXUUHQW�PHVVDJH�\RX�PXVW�ILUVW

VHOHFW�WKH�ILUVW�PHVVDJH��GLU ����RU�WKH�ODVW�PHVVDJH��GLU �������WKDW�FRPSOLHV�ZLWK�WKH�DERYH

HTXDWLRQ��DQG�WKHQ�LVVXH�DQRWKHU�*70�FRPPDQG�ZLWK�Q����IRU�QH[W�PHVVDJH���RU��Q����IRU�SUHYLRXV

PHVVDJH���DV�D�SDUDPHWHU��WR�VNLS�WR�WKH�QWK��RU��QWK��PHVVDJH�UHVSHFWLYHO\��

,I�D�PHVVDJH�LV�IRXQG��LW�EHFRPHV�WKH�FXUUHQW�PHVVDJH�DQG����758(��LV�UHWXUQHG��,I�QR�PHVVDJH

LV�IRXQG��WKH�FXUUHQW�PHVVDJH�UHPDLQV�XQFKDQJHG�DQG����)$/6(��LV�UHWXUQHG�

,I�GLU�LV�QRW����DQG�WKH�FXUUHQW�PHVVDJH�LV�XQGHILQHG�WKH�UHWXUQ�YDOXH�LV�XQSUHGLFWDEOH��$IWHU�WKH

FRPPDQG�H[HFXWLRQ�WKH�FXUUHQW�PHVVDJH�PD\�HLWKHU�UHPDLQ�XQGHILQHG�RU�FKDQJHG�WR�DQ\�H[LVWLQJ

PHVVDJH��7KH�RQO\�H[FHSWLRQ�LV�ZKHQ�WKH�*70�FRPPDQG�LV�H[HFXWHG�MXVW�DIWHU�WKH�'0�FRPPDQG�

�6HH�WKH�'0�FRPPDQG�IRU�IXUWKHU�GHWDLOV��

7R�DFFHVV�WKH�QWK�PHVVDJH��ZKHQ�Q�!������D�VHTXHQFH�RI�*70�FRPPDQGV�LV�UHTXLUHG�
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%\WH�VHTXHQFH� 0LFURFRQWUROOHU �( �� $$ $$
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'HVFULSWLRQ� *HW�WKH�FXUUHQW�PHVVDJH�WLPH�DQG�GD\�VWDPS�

7KH�9RLFH'63�SURFHVVRU�UHVSRQGV�WKDW�WKH�PHVVDJH�ZDV�FUHDWHG�RQ�WKH�ILUVW�GD\�RI�WKH�ZHHN�DW�

�����$�0��7KH�UHWXUQ�YDOXH�DOVR�LQGLFDWHV�WKDW�WKH�6(7'�FRPPDQG�ZDV�XVHG�WR�VHW�WKH�V\VWHP�

WLPH�DQG�GD\�EHIRUH�WKH�PHVVDJH�ZDV�UHFRUGHG�

1RWH��,I�WKH�6$6�FRPPDQG�LV�XVHG�WR�DQQRXQFH�WKH�WLPH�DQG�GD\�VWDPS��§0RQGD\¨�LV�

DQQRXQFHG�DV�WKH�ILUVW�GD\�RI�WKH�ZHHN��)RU�DQ�H[WHUQDO�YRFDEXODU\��WKH�

DQQRXQFHPHQW�GHSHQGV�RQ�WKH�YRFDEXODU\�GHILQLWLRQ��6HH�WKH�,96�8VHUnV�0DQXDO�IRU�

PRUH�GHWDLOV��
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%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� )) &( �� �) �� $$

9RLFH'63 �� )) &( �� �) �� ��

'HVFULSWLRQ� 6HOHFW�WKH�ROGHVW�RI�WKH�QHZ�,&0V��LQ�PDLOER[�QXPEHU����WR�EH�WKH�FXUUHQW�PHVVDJH��IRU�D�V\VWHP�

ZKHUH�WKH�PHVVDJH�WDJ�LV�HQFRGHG�DV�GHVFULEHG�LQ�WKH�H[DPSOH�IRU�WKH�'06�FRPPDQG�

7KH�9RLFH'63�SURFHVVRU�UHWXUQV�D�YDOXH�LQGLFDWHV�WKDW�WKHUH�LV�VXFK�D�PHVVDJH�

7KH�IROORZLQJ�SVHXGR�FRGH�GHPRQVWUDWHV�KRZ�WR�SOD\�DOO�QHZ�,&0V�LQ�PDLOER[�QXPEHU����7KH�

PHVVDJHV�DUH�PDUNHG�DV�ROG�DIWHU�EHLQJ�SOD\HG�

5HWXUQBYDO� �*70�))&(�����)�������
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�
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�*HW�QH[W�PHVVDJH�ZLWK�WKH�VDPH�WDJ�
�
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%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� �� $$ $$

9RLFH'63 �� �� �� %&

'HVFULSWLRQ� *HW�WKH�PLQLPXP�SHULRG�IRU�EXV\�GHWHFWLRQ

&RPDFW63((&+�UHVSRQGV�
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'HVFULSWLRQ� 6HW�UHSRUWLQJ�RI�DOO�9RLFH'63�SURFHVVRU�GHWHFWRUV��H[FHSW�IRU�HQG�RI�'70)�

6(

%\WH�VHTXHQFH� 0LFURFRQWUROOHU ��

9RLFH'63 ��

'HVFULSWLRQ� 6NLS�WR�HQG�RI�FXUUHQW�PHVVDJH�
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%\WH�VHTXHQFH� 0LFURFRQWUROOHU �) '( ��

9RLFH'63 �) '( ��

'HVFULSWLRQ� 6HW�WLPH�DQG�GD\�WR�0RQGD\������$�0���ZKHUH�0RQGD\�LV�WKH�ILUVW�GD\�RI�WKH�ZHHN�

6)�����

%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� �� ��

9RLFH'63 �� �� ��

'HVFULSWLRQ� 6NLS�IRUZDUG�ILYH�VHFRQGV�IURP�WKH�FXUUHQW�SRVLWLRQ�LQ�WKH�PHVVDJH�EHLQJ�SOD\HG�

606*����$

%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� �� �$

9RLFH'63 �� �� �$

'HVFULSWLRQ� 6HW�WKH�PHVVDJH�SRLQWHU�WR����SDJHV������E\WHV��IURP�WKH�EHJLQQLQJ�RI�WKH�FXUUHQW�PHVVDJH�

GDWD�
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%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� )) )�

9RLFH'63 �� )) )�

'HVFULSWLRQ� 0DUN�WKH�FXUUHQW�PHVVDJH�DV�ROG�LQ�D�V\VWHP�ZKHUH�WKH�PHVVDJH�WDJ�LV�HQFRGHG�DV�GHVFULEHG�

LQ�WKH�H[DPSOH�RI�WKH�'06�FRPPDQG�

1RWH�WKDW�WKH�9RLFH'63�SURFHVVRU�LJQRUHV�ELWV�LQ�WKH�WDJ�ZKLFK�DUH�VHW�WR����RQO\�ELW���

LV�PRGLILHG�LQ�WKH�PHVVDJH�WDJ�

62���

%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� ��

9RLFH'63 �� ��

'HVFULSWLRQ� $QQRXQFH�WKH�ILUVW�ZRUG�LQ�WKH�ZRUG�WDEOH�RI�WKH�FXUUHQWO\�VHOHFWHG�YRFDEXODU\�
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%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� )%

9RLFH'63 �� )%

'HVFULSWLRQ� 6HW�SOD\EDFN�VSHHG�WR�r��

66���

%\WH�VHTXHQFH� 0LFURFRQWUROOHU �) ��

9RLFH'63 �) ��

'HVFULSWLRQ� $QQRXQFH�WKH�ILUVW�VHQWHQFH�LQ�WKH�VHQWHQFH�WDEOH�RI�WKH�FXUUHQWO\�VHOHFWHG�YRFDEXODU\�
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%\WH�VHTXHQFH� 0LFURFRQWUROOHU �) ��

9RLFH'63 �) ��

'HVFULSWLRQ� 3XW�WKH�9RLFH'63�SURFHVVRU�LQWR�6SHDNHUSKRQH�PRGH��DQG�VHW�WKH�VSHDNHUSKRQH�WR�IXOO�GXSOH[�

PRGH�
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%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� �� ��

9RLFH'63 �� �� ��

'HVFULSWLRQ� 6HOHFW�WKH�YRFDEXODU\�ZLWK�YRFDEXODU\�LG����ZKLFK�UHVLGHV�RQ�D�)ODVK��DV�WKH�FXUUHQW�

YRFDEXODU\�

6:���������

%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� �� �� ��

9RLFH'63 �� �� �� ��

'HVFULSWLRQ� $QQRXQFH�WKH�ILUVW�ZRUG��LQ�WKH�ZRUG�WDEOH�RI�WKH�FXUUHQWO\�VHOHFWHG�YRFDEXODU\��WZLFH�
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127( 7KH�WXQDEOH�SDUDPHWHUV�DUH�DVVLJQHG�ZLWK�WKHLU�GHIDXOW�YDOXHV�RQ�DSSOLFDWLRQ�RI�SRZHU��7KH�,1,7

FRPPDQG�GRHV�QRW�DIIHFW�WKHVH�SDUDPHWHUV� 

7KH�LQGH[�SDUDPHWHU�RI�WKLV�FRPPDQG�VKRXOG�EH�LQ�KH[LGHFLPDO�QXPEHUV�ZKLOH�WKH�LQGH[�RI�WKH

WXQDEOH�SDUDPHWHU�VKRXOG�EH�D�GHFLPDO�QXPEHU�

�"�.!��
781(������%&

%\WH�VHTXHQFH� 0LFURFRQWUROOHU �� �� �� %&

9RLFH'63 �� �� �� %&

'HVFULSWLRQ� 6HW�WKH�PLQLPXP�SHULRG�IRU�EXV\�GHWHFWLRQ�WR��������VHFRQGV��

�&,1�� �;"���
	�����	�	������"��2�'���235��))�2/�&/$���'235��))�2/�8���:

Index Parameter Name Description Default

� 9RLFH�$FWLYLW\�'HWHFWLRQ�

�9$'��

9$'B6,/B7+5(6+2/'

3UHYHQWV�VSHHFK�IURP�EHLQJ�LQWHUSUHWHG�DV�VLOHQFH��7KH�VLOHQFH�

GHWHFWLRQ�DOJRULWKP�KDV�DQ�DGDSWLYH�WKUHVKROG��ZKLFK�LV�FKDQJHG�

DFFRUGLQJ�WR�WKH�QRLVH�OHYHO��7KLV�SDUDPHWHU�LV��WKHUHIRUH��RQO\�WKH�

LQLWLDO�WKUHVKROG�OHYHO�

/HJDO�YDOXHV�������WR�������LQ��������G%��VWHSV�

�����

� 9RLFH�$FWLYLW\�'HWHFWLRQ�

�9$'��

9$'B6,/B7+5(6+2/'B67(3

'HILQHV�WKH�DGDSWLYH�WKUHVKROG�FKDQJHV�VWHS��

,I�WKLV�WKUHVKROG�LV�WRR�ORZ��WKH�WKUHVKROG�FRQYHUJHV�WRR�VORZO\��,I�LW�LV�

WRR�KLJK��VLOHQFH�GHWHFWLRQ�LV�WRR�VHQVLWLYH�WR�DQ\�QRLVH�

/HJDO�YDOXHV����WR����

��

� 9RLFH�$FWLYLW\�'HWHFWLRQ�

�9$'��

9$'B6,/B%8567B7+5(6+2/

'

7KH�PLQLPXP�WLPH�SHULRG�IRU�VSHHFK�GHWHFWLRQ��GXULQJ�VLOHQFH��$V�

WKLV�WKUHVKROG�LQFUHDVHV��WKH�WLPH�SHULRG�LQWHUSUHWHG�DV�VLOHQFH�

LQFUHDVHV��

,I�WKLV�WKUHVKROG�LV�WRR�ORZ��D�EXUVW�RI�QRLVH�LV�GHWHFWHG�DV�VSHHFK��,I�

LW�LV�WRR�KLJK��ZRUGV�PD\�EH�SDUWLDOO\�FXW�RII�

/HJDO�YDOXHV����WR���

�

� 9RLFH�$FWLYLW\�'HWHFWLRQ�

�9$'��

9$'B6,/B+$1*B7+5(6+2/

'

7KH�PLQLPXP�WLPH�SHULRG�IRU�VLOHQFH�GHWHFWLRQ��GXULQJ�VSHHFK��$V�

WKLV�WKUHVKROG�LQFUHDVHV��WKH�WLPH�SHULRG�LQWHUSUHWHG�DV�VLOHQFH�

GHFUHDVHV��

,I�WKLV�WKUHVKROG�LV�WRR�ORZ��ZRUGV�PD\�EH�SDUWLDOO\�FXW�RII��,I�LW�LV�WRR�

KLJK��QR�VLOHQFH�LV�GHWHFWHG�

/HJDO�YDOXHV����WR����

��

� 9RLFH�$FWLYLW\�'HWHFWLRQ�

�9$'��

9$'B6,/B(1$%/(

6LOHQFH�FRPSUHVVLRQ�FRQWURO��

��WXUQV�VLOHQFH�FRPSUHVVLRQ�RII�

1RWH��6LOHQFH�FRPSUHVVLRQ�PXVW�EH�WXUQHG�RII�ZKHQ�XVLQJ�

$5$0�IRU�YRLFH�VWRUDJH��2WKHUZLVH�WKH�SOD\EDFN�TXDOLW\�LV�

XQSUHGLFWDEOH�

�
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� 9RLFH�$FWLYLW\�'HWHFWLRQ�

�9$'��

9$'B(1(5*<B)$&725�

'HWHUPLQHV�WKH�HQHUJ\�OHYHO�XVHG�WR�V\QWKHVL]H�VLOHQFH��)RU�WKH�

GHIDXOW�YDOXH��WKH�HQHUJ\�OHYHOV�RI�WKH�V\QWKHVL]HG�VLOHQFH�DQG�WKH�

UHFRUGHG�VLOHQFH�DUH�WKH�VDPH�

,I�\RX�GLYLGH��PXOWLSO\��WKH�GHIDXOW�YDOXH�E\�WZR��WKH�V\QWKHVL]HG�

VLOHQFH�LV���G%�OHVV��PRUH��WKDQ�WKH�OHYHO�RI�WKH�UHFRUGHG�VLOHQFH�

/HJDO�YDOXHV�������WR��������

�����

�� 6:�$XWRPDWLF�*DLQ�

&RQWURO��6:�$*&��

6:$*&B)$&725�

'HWHUPLQHV�WKH�PD[LPXP�JDLQ�WKDW�WKH�6:�$*&�DOJRULWKP�PD\�

XVH�

/HJDO�YDOXHV��������������������������������

1RWH��9DOXH���PHDQV�WKDW�WKH�PD[LPXP�JDLQ�LV�GHILQHG�E\�

WKH�DOJRULWKP�

����

�� 6:�$XWRPDWLF�*DLQ�

&RQWURO��6:�$*&��

6:$*&B(1$%/(

6:�$*&�FRQWURO��

��WXUQV�6:�$*&�RII�

�

�&,1�� �="���
	�����	�	������"��2/����/��&(�2/�&/$���))&����1&4,&'<

Index Parameter Name Description Default

�� 7RQH�*HQHUDWLRQ�

721(B*(1B/(9(/

&RQWUROV�WKH�HQHUJ\�OHYHO�DW�ZKLFK�'70)�DQG�RWKHU�WRQHV�DUH�

JHQHUDWHG��(DFK�XQLW�UHSUHVHQWV���G%��7KH�GHIDXOW�OHYHO�LV�WKH�

UHIHUHQFH�OHYHO��

)RU�H[DPSOH��LI�\RX�VHW�WKLV�SDUDPHWHU�WR����WKH�HQHUJ\�OHYHO�LV���G%�

OHVV�WKDQ�WKH�GHIDXOW�OHYHO��7KH�DFWXDO�RXWSXW�OHYHO�LV�WKH�VXP�RI�

721(B*(1B/(9(/�DQG�WKH�YROBOHYHO�SDUDPHWHU��FRQWUROOHG�E\�WKH�

9&�FRPPDQG��7KH�WRQHV�DUH�GLVWRUWHG�ZKHQ�WKH�OHYHO�LV�VHW�WRR�

KLJK��

/HJDO�YDOXHV����≤ 721(B*(1B/(9(/ � YROBOHYHO�≤����

�

�� 9&'�3OD\EDFN�DQG�9RLFH�

6\QWKHVLV�

9&'B3/$<B/(9(/

&RQWUROV�WKH�HQHUJ\�GXULQJ�SOD\EDFN�DQG�H[WHUQDO�YRLFH�V\QWKHVLV��

(DFK�XQLW�UHSUHVHQWV���G%��7KH�GHIDXOW�OHYHO�LV�WKH�UHIHUHQFH�OHYHO��

)RU�H[DPSOH��LI�\RX�VHW�WKLV�SDUDPHWHU�WR����WKH�HQHUJ\�OHYHO�LV���G%�

OHVV�WKDQ�WKH�GHIDXOW�OHYHO��7KH�DFWXDO�RXWSXW�OHYHO�LV�WKH�VXP�RI�

9&'B3/$<B/(9(/�DQG�WKH�YROBOHYHO�SDUDPHWHU��FRQWUROOHG�E\�WKH�9&�

FRPPDQG���6SHHFK�LV�GLVWRUWHG�ZKHQ�WKH�OHYHO�LV�VHW�WRR�KLJK��

/HJDO�YDOXHV����≤ 9&'B3/$<B/(9(/ � YROBOHYHO�≤ ���

�

�&,1�� �;"���
	�����	�	������"��2�'���235��))�2/�&/$���'235��))�2/�8���:

Index Parameter Name Description Default
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�� '70)�*HQHUDWLRQ�

'70)B*(1B7:,67B/(9(/

$�RQH�E\WH�YDOXH�WKDW�FRQWUROV�WKH�WZLVW�OHYHO�RI�D�'70)�WRQH��

JHQHUDWHG�E\�WKH�*7�FRPPDQG��E\�FRQWUROOLQJ�WKH�HQHUJ\�OHYHO�RI�

HDFK�RI�WKH�WZR�WRQHV��ORZ�IUHTXHQF\�DQG�KLJK�IUHTXHQF\��

FRPSRVLQJ�WKH�'70)�WRQH��7KH�/HDVW�6LJQLILFDQW�1LEEOH��/61��

FRQWUROV�WKH�ORZ�WRQH�DQG�WKH�0RVW�6LJQLILFDQW�1LEEOH��061��FRQWUROV�

WKH�KLJK�WRQH��7KH�HQHUJ\�OHYHO�RI�HDFK�WRQH��DV�PHDVXUHG�DW�WKH�

RXWSXW�RI�D�73�����FRGHF��EHIRUH�WKH�'$$��FRQQHFWHG�WR�WKH�

9RLFH'63�SURFHVVRU�LV�VXPPDUL]HG�LQ�WKH�IROORZLQJ�WDEOH��

1LEEOH�9DOXH 7RQH�(QHUJ\��G%�9ROWV�

� ��

�� r����

� r����

� r����

� r����

� r����

� r����

� r�����

���� r�����

7KH�YROXPH�RI�WKH�JHQHUDWHG�'70)�WRQH�GXULQJ�PHDVXUHPHQWV�

ZDV ����721(B*(1B/(9(/�YROBOHYHO� �����

1RWH��WKH�YROBOHYHO�SDUDPHWHU�LV�FRQWUROOHG�E\�WKH�9&�FRPPDQG�

)RU�WKH�GHIDXOW�OHYHO��WKH�KLJK�WRQH�LV�r�����G%9�DQG�WKH�ORZ�WRQH�LV�

r�����G%9��ZKLFK�JLYHV�D�'70)�WZLVW�OHYHO�RI�����G%�

7KH�HQHUJ\�OHYHO�RI�D�VLQJOH�JHQHUDWHG�WRQH�LV�WKH�OHYHO�RI�WKH�ORZ�

WRQH�

��

�&,1�� �@"���
	�����	�	������"��������(�'(�2/

Index Parameter Name Description Default

�� (QHUJ\�/HYHO�

'70)B'(7B0,1B(1(5*<

0LQLPXP�HQHUJ\�OHYHO�DW�ZKLFK�'70)�WRQHV�DUH�GHWHFWHG��,I�\RX�

GLYLGH��PXOWLSO\��WKH�YDOXH�E\����WKH�GHWHFWLRQ�VHQVLWLYLW\�GHFUHDVHV�

�LQFUHDVHV��E\���G%�

/HJDO�YDOXHV����WR�����

��

�� (FKR�&DQFHOHU�

'70)B'(7B(&+2B'(/$<

7KH�QHDU�HFKR�GHOD\�LQ�VDPSOHV��7KH�VDPSOLQJ�UDWH�LV�����+]��L�H���

����PV�SHU�VDPSOH��

/HJDO�YDOXHV����WR���

�

�� 7ZLVW�/HYHO�

'70)B'(7B5(9B7:,67

&RQWUROV�WKH�UHYHUVH�WZLVW�OHYHO�DW�ZKLFK�WKH�9RLFH'63�SURFHVVRU�

GHWHFWV�'70)�WRQHV��:KLOH�WKH�QRUPDO�WZLVW�LV�VHW�DW���G%��WKH�UHYHUVH�

WZLVW�FDQ�EH�HLWKHU���G%��GHIDXOW��RU���G%��LI�WKLV�SDUDPHWHU�LV�VHW�WR�

���

�

�� 6:�$*&�

'70)B'(7B$*&B,'/(

6:�$*&�IRU�'70)�LQ�,GOH�5HFRUG�PRGHV��:KHQ�LQFUHPHQWLQJ�WKH�

WXQDEOH�E\����WKH�G\QDPLF�UDQJH�LV�LQFUHDVHG�E\���G%�

/HJDO�YDOXHV����WR���

�

�&,1�� �="���
	�����	�	������"��2/����/��&(�2/�&/$���))&����1&4,&'<

Index Parameter Name Description Default
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�� 6:�$*&�

'70)B'(7B$*&B3/$<

6:�$*&�IRU�3/$<�DQG�721(B*(1(5$7(�PRGHV��:KHQ�LQFUHPHQWLQJ�

WKH�WXQDEOH�E\����WKH�G\QDPLF�UDQJH�LV�LQFUHDVHG�E\ � G%�

/HJDO�YDOXHV����WR���

�

�&,1�� �A"���
	�����	�	������"��2/����(�'(�2/

Index Parameter Name Description Default

�� 'LDO�7RQH�

721(B'(7B7,0(B&2817

&RQWUROV�WKH�GXUDWLRQ�RI�D�WRQH�EHIRUH�LW�LV�UHSRUWHG�DV�D�GLDO�WRQH��

LQ����PVHF�XQLWV��7KH�DFFXUDF\�RI�WKH�FRQVWDQW�LV�����PV�

/HJDO�YDOXHV����WR�������

���

�� %XV\�DQG�'LDO�7RQH�

721(B'(7B21B(1(5*<B

7+5(6+2/'

0LQLPXP�HQHUJ\�OHYHO�DW�ZKLFK�EXV\�DQG�GLDO�WRQHV�DUH�GHWHFWHG�

DV�21��DIWHU����+]�ILOWHULQJ���,I�\RX�GLYLGH��PXOWLSO\��WKH�YDOXH�E\���

\RX�JHW�DERXW���G%�GHFUHDVH��LQFUHDVH��LQ�WKH�WKUHVKROG�

7KH�PDSSLQJ�EHWZHHQ�HQHUJ\�OHYHO�DQG�WKH�SDUDPHWHU�YDOXH�LV�DV�

IROORZV��PHDVXUHG�RQ�WKH�FRGHF�RXWSXW�ZKHQ�D����+]�WRQH�ZDV�

LQMHFWHG�WR�WKH�FRGHF�LQSXW��

�7XQDEOH�YDOXH (QHUJ\�WKUHVKROG��G%�9ROWV�

�� r����

�� r����

��� r����

��� r����

���� r���

/HJDO�YDOXHV����WR�������

���

�� %XV\�DQG�'LDO�7RQH�

721(B'(7B2))B(1(5*<B

7+5(6+2/'

0D[LPXP�HQHUJ\�OHYHO�DW�ZKLFK�EXV\�DQG�GLDO�WRQHV�DUH�GHWHFWHG�

DV�2))��DIWHU����+]�ILOWHULQJ���,I�\RX�GLYLGH��PXOWLSO\��WKH�YDOXH�E\���

\RX�JHW�DERXW���G%�GHFUHDVH��LQFUHDVH��LQ�WKH�WKUHVKROG�

7KH�PDSSLQJ�EHWZHHQ�HQHUJ\�OHYHO�DQG�WKH�SDUDPHWHU�YDOXH�LV�WKH�

VDPH�DV�IRU�721(B'(7B21B(1(5*<B7+5(6+2/'

/HJDO�YDOXHV����WR�������

���

�� %XV\�7RQH�

%86<B'(7B0,1B7,0(

0LQLPXP�WLPH�SHULRG�IRU�EXV\�GHWHFWLRQ��LQ����PV�XQLWV��7KH�

DFFXUDF\�RI�WKH�FRQVWDQW�LV�����PV�

/HJDO�YDOXHV����WR�������

���

�� %XV\�7RQH�

%86<B'(7B0,1B21B7,0(

0LQLPXP�SHULRG�FRQVLGHUHG�DV�2Q�SHULRG�IRU�EXV\�WRQH�GHWHFWLRQ��

1RWH�WKDW�IRU�ZHDN�VLJQDOV�

�r���G%�DQG�EHORZ��WKH�PD[LPXP�YDOXH�LV�����L�H�������PV�

PLQLPXP�GHWHFWLRQ�WLPH��

8QLW�����PV��$FFXUDF\�LV�����PV�

/HJDO�YDOXHV�����WR������

��

�� %XV\�7RQH�

%86<B'(7B0$;B21B7,0(

0D[LPXP�SHULRG�FRQVLGHUHG�DV�2Q�IRU�EXV\�WRQH�GHWHFWLRQ��8QLW��

���PV��$FFXUDF\�LV�����PV�

/HJDO�YDOXHV�����WR������

���

�&,1�� �@"���
	�����	�	������"��������(�'(�2/

Index Parameter Name Description Default
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�� %XV\�7RQH�

%86<B'(7B0,1B2))B7,0(

0LQLPXP�SHULRG�FRQVLGHUHG�DV�2II�IRU�EXV\�WRQH�GHWHFWLRQ��8QLW��

���PV��$FFXUDF\�LV�����PV�

/HJDO�YDOXHV����WR������

�

�� %XV\�7RQH�

%86<B'(7B0$;B2))B7,0(

0D[LPXP�SHULRG�FRQVLGHUHG�DV�2Q�IRU�EXV\�WRQH�GHWHFWLRQ��8QLW��

���PV��$FFXUDF\�LV�����PV�

/HJDO�YDOXHV����WR������

���

�� %XV\�7RQH�

%86<B'(7B9(5,)<B&2817

1XPEHU�RI�2Q�2II�FDGHQFHV�WKDW�PXVW�EH�GHWHFWHG�SULRU�WR�

UHSRUWLQJ�EXV\�WRQH�SUHVHQFH�

/HJDO�YDOXHV����WR�����

�

�� %XV\�7RQH�

%86<B'(7B721(B7<3(

6SHFLILHV�WKH�W\SH�RI�EXV\�WRQH�WR�GHWHFW�

��s7ZR�FDGHQFHV

��s7KUHH�FDGHQFHV

��s%RWK�WZR�DQG�WKUHH�FDGHQFHV

�

�� %XV\�7RQH�

%86<B'(7B',))B7+5(6+2/

'

7KH�PD[LPXP�DOORZHG�GLIIHUHQFH�EHWZHHQ�WZR�FRPSDUHG�2Q�RU�

2II�SHULRGV��8QLW�����PV�

/HJDO�YDOXHV����WR������

�

�&,1�� �A"���
	�����	�	������"��2/����(�'(�2/

Index Parameter Name Description Default
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�&,1�� �+"���
	�����	�	������"��/���4���(�'(�2/

Index Parameter Name Description Default

�� 6LOHQFH��92;��

92;B'(7B(1(5*<B7+5(6

+2/'

7KLV�SDUDPHWHU�GHWHUPLQHV�WKH�PLQLPXP�HQHUJ\�OHYHO�DW�ZKLFK�

YRLFH�LV�GHWHFWHG��%HORZ�WKLV�OHYHO��LW�LV�LQWHUSUHWHG�DV�VLOHQFH�

,I�\RX�GLYLGH��PXOWLSO\��WKH�YDOXH�E\����\RX�JHW�DSSUR[LPDWHO\�D��GE�

GHFUHDVH��LQFUHDVH��LQ�WKH�WKUHVKROG��7KH�PDSSLQJ�EHWZHHQ�

HQHUJ\�OHYHO�DQG�WKH�SDUDPHWHU�YDOXH�LV�DV�IROORZV��PHDVXUHG�RQ�

WKH�FRGHF�RXWSXW�ZKHQ�D����+]�WRQH�ZDV�LQMHFWHG�LQWR�WKH�FRGHF�

LQSXW��

�7XQDEOH�YDOXH (QHUJ\�WKUHVKROG��G%�9ROWV�

�� r��

�� r��

�� r��

�� r��

��� r��

��� r��

��� r��

���� r��

���� r��

/HJDO�YDOXHV����WR�������

��

�� 6LOHQFH��92;��

92;B'(7B7,0(B&2817

7KLV�SDUDPHWHU��LQ�XQLWV�RI����PV��GHWHUPLQHV�WKH�SHULRG�RI�VLOHQFH�

EHIRUH�WKH�9RLFH'63�SURFHVVRU�UHSRUWV�VLOHQFH��7KH�DFFXUDF\�RI�WKH�

FRQVWDQW�LV�����PV�

/HJDO�YDOXHV����WR�������

���

�� 6LOHQFH��92;��

92;B'(7B72/(5$1&(B7,0

(

&RQWUROV�WKH�PD[LPXP�HQHUJ\�SHULRG��LQ����PV�XQLWV��WKDW�GRHV�

127�UHVHW�WKH�YR[�GHWHFWRU�

/HJDO�YDOXHV����WR�����

�

�� &RQVWDQW�(QHUJ\�

&2167B15*B'(7B7,0(B

&2817

0LQLPXP�HODSVHG�WLPH�XQWLO�WKH�9RLFH'63�SURFHVVRU�UHSRUWV�

FRQVWDQW�HQHUJ\�OHYHO��8QLWV�����PV��$FFXUDF\������PV

/HJDO�YDOXHV����WR������

���

�� &RQVWDQW�(QHUJ\�

&2167B15*B'(7B

72/(5$1&(B7,0(

9DULDWLRQV�LQ�FRQVWDQW�HQHUJ\��XS�WR�WKLV�WLPH��GR�QRW�UHVHW�WKH�

FRQVWDQW�HQHUJ\�GHWHFWRU��8QLWV�����PV��

/HJDO�YDOXHV����WR����

�

�� &RQVWDQW�(QHUJ\�

&2167B15*B'(7B/2:B

7+5(6+2/'

'HWHUPLQHV�WKH�PLQLPXP�HQHUJ\�OHYHO�WKDW�LV�WUHDWHG�DV�FRQVWDQW�

HQHUJ\��7KH�PLQLPXP�HQHUJ\�LV�FDOFXODWHG�DV�IROORZV�

��s���&2167B15*B'(7B/2:B7+5(6+2/'��
�DYHUDJHBHQHUJ\

/HJDO�YDOXHV����WR���

�

�� &RQVWDQW�(QHUJ\�

&2167B15*B'(7B+,*+B

7+5(6+2/'

'HWHUPLQHV�WKH�PD[LPXP�HQHUJ\�OHYHO�WKDW�LV�WUHDWHG�DV�FRQVWDQW�

HQHUJ\��7KH�PD[LPXP�HQHUJ\�LV�FDOFXODWHG�DV�IROORZV�

��������&2167B15*B'(7B+,*+B7+5(6+2/'��
�DYHUDJHBHQHUJ\

/HJDO�YDOXHV����WR���

�
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�&,1�� �D"���
	�����	�	������"��5�&<��5%2/�

Index Parameter Name Description Default

�� $FRXVWLF�(FKR�&DQFHOHU�

�$(&��

63B$(&B35,25,7<B%,$6

&RQWUROV�WKH�ELDV�LQ�SULRULW\�EHWZHHQ�WKH�6HQG�DQG�5HFHLYH�SDWKV��

,I�VHQG�SULRULW\�ELDV�LV�SUHIHUUHG��WKH�YDOXH�VKRXOG�EH�JUHDWHU�WKDQ�

]HUR�

)RU�QR�SULRULW\�ELDV��WKH�YDOXH�VKRXOG�EH�]HUR�

)RU�SULRULW\�ELDV�IRU�WKH�5HFHLYH�SDWK��WKH�YDOXH�VKRXOG�EH�QHJDWLYH��

6WHSV�DUH���G%�HDFK��H�J������LV���G%�ELDV�IRU�WKH�6HQG�SDWK��r��LV���

G%�ELDV�IRU�WKH�5HFHLYH�SDWK��

/HJDO�YDOXHV��¥��WR���

�

�� $FRXVWLF�(FKR�&DQFHOHU�

�$(&��

63B$(&B&283/,1*B

/266B7+5(6+2/'�

7KLV�SDUDPHWHU�OLPLWV�WKH�DFRXVWLF�UHWXUQ�ORVV��,WV�YDOXH�

�63B$(&B&283/,1*B/266B7+5(6+2/'����������LV�FRPSDUHG�ZLWK�

WKH�506�YDOXH�RI�6RXW�GLYLGHG�E\�WKH�506�YDOXH�RI�5LQ��GXULQJ�D�

VLQJOH�WDON�HYHQW��7KH�ORRS�JDLQ�LV�GHFUHDVHG��LI�QHFHVVDU\��WR�

FRQWURO�WKH�7&/�OHYHO��

)RU�63B$(&B&283/,1*B/266B7+5(6+2/'� �������WKLV�ORRS�LV�

GLVDEOHG��

/HJDO�YDOXHV����WR�������

����

�� $WWHQXDWLRQ�

63B%/2&.B/(9(/

&RQWUROV�WKH�PD[LPXP�DWWHQXDWLRQ�OHYHO�RI�WKH�VSHDNHUSKRQH�

VXSSUHVVRUV��,W�DIIHFWV�WKH�VSHDNHUSKRQH�VWDELOLW\�DQG�LWV�VXEMHFWLYH�

TXDOLW\��7KH�PD[LPXP�DWWHQXDWLRQ�LV�FDOFXODWHG�DFFRUGLQJ�WR�

��������63B%/2&.B/(9(/����

/HJDO�YDOXHV������WR�������

�����

�� $FRXVWLF�(FKR�&DQFHOHU�

�$(&��

63B$(&B/5B/(9(/

&RQWUROV�WKH�VSHDNHUSKRQH�JDLQ�IURP�WKH�PLFURSKRQH�WR�WKH�OLQH�

RXW��7KH�WRWDO�DWWHQXDWLRQ��RU�JDLQ��GHSHQGV�RQ�ERWK�WKH�DQDORJ�

JDLQ�DQG�WKLV�YDOXH��7KH�JDLQ�LV�

�.�
�VLJQDO�

ZKHUH�

�.� �63B$(&B/5B/(9(/������

/HJDO�YDOXHV����WR�������

�����

�� (OHFWULF�(FKR�&DQFHOHU�

�((&��

63B((&B/5B/(9(/

&RQWUROV�WKH�VSHDNHUSKRQH�JDLQ�IURP�WKH�OLQH�LQ�WR�WKH�VSHDNHU��7KH�

WRWDO�DWWHQXDWLRQ��RU�JDLQ��GHSHQGV�RQ�ERWK�WKH�DQDORJ�JDLQV�DQG�

WKLV�YDOXH��7KH�JDLQ�LV�

�.� 
 VLJQDO�

ZKHUH�

�.  ��63B((&B/5B/(9(/�������
����� � YROBOHYHO����

�YROBOHYHO�LV�FRQWUROOHG�E\�WKH�9&�FRPPDQG�

/HJDO�YDOXHV����WR�����

���
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�� $FRXVWLF�(FKR�&DQFHOHU�

�$(&��

63B$(&B&/,3B326

6SHFLILHV�WKH�SRVLWLYH�SHDN�YDOXH�DW�ZKLFK�WKH�DQDORJ�FLUFXLW�RI�WKH�

VSHDNHU�VDWXUDWHV��&RGHF�DQDORJ�IXOO�VFDOH�FRUUHVSRQGV�WR��/$:�

IXOO�VFDOH�YDOXHV�DIWHU�H[SDQVLRQ��$VVXPH�WKDW�SRVLWLYH�VDWXUDWLRQ�

RFFXUV�DW�DPSOLWXGHV�KLJKHU�WKDQ�WKRVH�RI�D�VLQH�ZDYH�DW�;�>G%P�@��

7KH�63B$(&B&/,3B326�YDOXH�LV�VHW�DV�

63B$(&B&/,3B326� �������
�����; r ���������

1RWH��D�VLQH�ZDYH�ZLWK�DPSOLWXGH���
������ �������

FRUUHVSRQGV�WR������G%P��

([DPSOH�

)RU�;� �r�������G%P���WKH�YDOXH�LV�

63B$(&B&/,3B326� �������
�����r������r ���������� ��������
�������

 ������

/HJDO�YDOXHV����WR�������

�����

�� $FRXVWLF�(FKR�&DQFHOHU�

�$(&��

63B$(&B&/,3B1(*

6SHFLILHV�WKH�QHJDWLYH�SHDN�YDOXH�DW�ZKLFK�WKH�DQDORJ�FLUFXLW�RI�

WKH�VSHDNHU�VDWXUDWHV��&RGHF�DQDORJ�IXOO�VFDOH�FRUUHVSRQGV�WR�

�/$:�IXOO�VFDOH�YDOXHV�DIWHU�H[SDQVLRQ�7KH�YDOXH�RI�

63B$(&B&/,3B1(*�LV�VHW�DV�VKRZQ�IRU�63B$(&B&/,3B326��DERYH�

/HJDO�YDOXHV��¥������WR���

r�����

�� (OHFWULF�(FKR�&DQFHOHU�

�((&��

63B((&B&/,3B326

6SHFLILHV�WKH�SRVLWLYH�SHDN�YDOXH�DW�ZKLFK�WKH�DQDORJ�FLUFXLW�RI�WKH�

OLQH�RXW�VDWXUDWHV��&RGHF�DQDORJ�IXOO�VFDOH�FRUUHVSRQGV�WR��/$:�IXOO�

VFDOH�YDOXHV�DIWHU�H[SDQVLRQ��7KH�YDOXH�RI�63B((&B&/,3B326�LV�VHW�

DV�VKRZQ�IRU�63B$(&B&/,3B326��DERYH�

/HJDO�YDOXHV����WR�������

�����

�� (OHFWULF�(FKR�&DQFHOHU�

�((&��

63B((&B&/,3B1(*

6SHFLILHV�WKH�QHJDWLYH�SHDN�YDOXH�DW�ZKLFK�WKH�DQDORJ�FLUFXLW�RI�

WKH�OLQH�RXW�VDWXUDWHV��&RGHF�DQDORJ�IXOO�VFDOH�FRUUHVSRQGV�WR�

�/$:�IXOO�VFDOH�YDOXHV�DIWHU�H[SDQVLRQ��7KH�YDOXH�RI�

63B((&B&/,3B1(*�LV�VHW�DV�VKRZQ�IRU�63B$(&B&/,3B326��DERYH�

/HJDO�YDOXHV��¥������WR���

r�����

�� $FRXVWLF�(FKR�&DQFHOHU�

�$(&��

63B$(&B(1$%/(�

(QDEOHV�GLVDEOHV�WKH�DFRXVWLF�HFKR�FRQWUROOHU�

/HJDO�YDOXHV�����GLVDEOH������HQDEOH��

�

�� (OHFWULF�(FKR�&DQFHOHU�

�((&��

63B((&B(1$%/(�

(QDEOHV�GLVDEOHV�WKH�HOHFWULFDO�HFKR�FRQWUROOHU�

/HJDO�YDOXHV�����GLVDEOH������HQDEOH��

�

�� 7RQH�*HQHUDWLRQ�

63B721(B*(1B

/(9(/

&RQWUROV�WKH�HQHUJ\�OHYHO�DW�ZKLFK�'70)��DQG�RWKHU�WRQHV��DUH�

JHQHUDWHG�WR�WKH�OLQH��FRGHF����ZKLOH�WKH�VSHDNHUSKRQH�LV�DFWLYH��

(DFK�XQLW�UHSUHVHQWV���G%�

/HJDO�YDOXHV����WR����

1RWH��WKH�HQHUJ\�OHYHO�DW�ZKLFK�WKH�WRQHV�DUH�JHQHUDWHG�WR�

WKH�VSHDNHU��FRGHF����ZKLOH�WKH�VSHDNHUSKRQH�LV�DFWLYH��LV�

FRQWUROOHG�E\�WKH�721(B*(1B/(9(/�WXQDEOH�SDUDPHWHU�DQG�

WKH�YROBOHYHO�

1RWH��YROBOHYHO�LV�FRQWUROOHG�E\�WKH�9&�FRPPDQG�

�

�&,1�� �D"���
	�����	�	������"��5�&<��5%2/�

Index Parameter Name Description Default
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�� $FRXVWLF�(FKR�&DQFHOHU�

�$(&��

63B$(&B92;B+<67

&RQWUROV�WKH�K\VWHUHVLV�LQ�QHDU�WDONHU�GHWHFWLRQ���7KH�VSHDNHUSKRQH�

VWDWH�PDFKLQH�KDV�D�EXLOW�LQ�K\VWHUHVLV�PHFKDQLVP�WR�SUHYHQW�

IOXFWXDWLRQV�LQ�WKH�WDONHU�LGHQWLILFDWLRQ�SURFHVV�L�H���LGHQWLI\LQJ�WKH�

DFWLYH�VLGH���7KH�YDOXH�RI�WKLV�SDUDPHWHU�LV�D�GLPHQVLRQOHVV�

QXPEHU��ZKLFK�VKRXOG�EH�HYDOXDWHG�GXULQJ�WKH�WXQLQJ�SURFHVV�IRU�

VSHFLILF�KDUGZDUH�

/DUJHU�YDOXHV�IRU�WKH�SDUDPHWHU�FRUUHVSRQG�WR�D�ZLGHU�K\VWHUHVLV�

ORRS��1HJDWLYH�YDOXHV�LQFUHDVH�WKH�SUREDELOLW\�WKDW�WKH�VWDWH�

PDFKLQH�UHPDLQV�LQ�WKH�ODVW�VWDWH�

/HJDO�YDOXHV��¥����WR�����

��

�� (OHFWULF�(FKR�&DQFHOHU�

�((&��

63B((&B92;B+<67

&RQWUROV�WKH�K\VWHUHVLV�LQ�IDU�WDONHU�GHWHFWLRQ���7KH�VSHDNHUSKRQH�

VWDWH�PDFKLQH�KDV�D�EXLOW�LQ�K\VWHUHVLV�PHFKDQLVP�WR�SUHYHQW�

IOXFWXDWLRQV�LQ�WKH�WDONHU�LGHQWLILFDWLRQ�SURFHVV�L�H���LGHQWLI\LQJ�WKH�

DFWLYH�VLGH���7KH�YDOXH�RI�WKLV�SDUDPHWHU�LV�D�GLPHQVLRQOHVV�

QXPEHU��ZKLFK�VKRXOG�EH�HYDOXDWHG�GXULQJ�WKH�WXQLQJ�SURFHVV�IRU�

VSHFLILF�KDUGZDUH�

/DUJHU�YDOXHV�IRU�WKH�SDUDPHWHU�FRUUHVSRQG�WR�D�ZLGHU�K\VWHUHVLV�

ORRS��1HJDWLYH�YDOXHV�LQFUHDVH�WKH�SUREDELOLW\�WKDW�WKH�VWDWH�

PDFKLQH�UHPDLQV�LQ�WKH�ODVW�VWDWH�

/HJDO�YDOXHV��¥����WR�����

��

�� $FRXVWLF�(FKR�&DQFHOHU�

�$(&��

63B$(&B'7'B7+

&RQWUROV�WKH�VHQVLWLYLW\�RI�WKH�V\VWHP��/RZ�YDOXHV�FRUUHVSRQG�WR�KLJK�

VHQVLWLYLW\��ZLWK�D�JUHDWHU�IDOVH�DODUP�SUREDELOLW\��L�H���DQ�HFKR�LV�

FRQVLGHUHG�D�UHDO�WDONHU��

+LJK�YDOXHV�FRUUHVSRQG�WR�ORZ�VHQVLWLYLW\��ZLWK�VORZHU�VZLWFKLQJ��7KLV�

SDUDPHWHU�LV�DIIHFWHG�E\�WKH�ORRS�JDLQ�DQG�WKH�VSHFLILF�KDUGZDUH�

FKDUDFWHULVWLFV�

/HJDO�YDOXHV����WR�����

��

�� (OHFWULF�(FKR�&DQFHOHU�

�((&��

63B((&B'7'B7+

&RQWUROV�WKH�VHQVLWLYLW\�RI�WKH�V\VWHP��/RZ�YDOXHV�FRUUHVSRQG�WR�KLJK�

VHQVLWLYLW\��ZLWK�D�JUHDWHU�IDOVH�DODUP�SUREDELOLW\��L�H���DQ�HFKR�LV�

FRQVLGHUHG�D�UHDO�WDONHU��

+LJK�YDOXHV�FRUUHVSRQG�WR�ORZ�VHQVLWLYLW\��ZLWK�VORZHU�VZLWFKLQJ��7KLV�

SDUDPHWHU�LV�DIIHFWHG�E\�WKH�ORRS�JDLQ�DQG�WKH�VSHFLILF�KDUGZDUH�

FKDUDFWHULVWLFV�

/HJDO�YDOXHV����WR�����

��

�&,1�� �D"���
	�����	�	������"��5�&<��5%2/�

Index Parameter Name Description Default
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�&,1�� �!G"���
	�����	�	������"���32�4���552�(

Index Parameter Name Description Default

�� 0HPRU\�'HYLFH�6L]H�

180B2)B%/2&.6B,1B0(

0

'HILQHV�WKH�QXPEHU�RI�EORFNV��HDFK�EORFN�LV�RI������E\WHV��LQ�HYHU\�

PHPRU\�GHYLFH��)ODVK�RU�$5$0�'5$0���7KH�QXPEHU�DQG�W\SH�RI�

FRQQHFWHG�GHYLFHV�DUH�GHILQHG�E\�WKH�&)*�FRPPDQG�

)ODVK�'HYLFH�6L]H��0ELWV�� �1XPEHU�RI�%ORFNV�9DOXH

� ���

� ���

�� ���

$5$0�'5$0�'HYLFH�6L]H��0ELWV��1XPEHU�RI�%ORFNV�9DOXH

�� ���

1RWH��WKLV�SDUDPHWHU�PXVW�EH�WXQHG�EHIRUH�WKH�&)*�FRPPDQG�

���

�� 0HPRU\�6L]H�IRU�7HVWLQJ

180B2)B%/2&.6B)25B7(

67

'HILQHV�WKH�QXPEHU�RI�EORFNV��HDFK�EORFN�LV�RI������E\WHV��LQ�HYHU\�

PHPRU\�GHYLFH��)ODVK�RU�$5$0�'5$0��IRU�SURGXFWLRQ�OLQH�WHVWLQJ�

SXUSRVHV��

7KH�QXPEHU�VKRXOG�EH�VPDOO�WR�PLQLPL]H�WHVWLQJ�WLPH�GXULQJ�WKH�

SURGXFWLRQ�VHTXHQFH��+RZHYHU��WKH�QXPEHU�RI�EORFNV�VKRXOG�EH�

ODUJHU�WKDQ�WKH�QXPEHU�RI�H[SHFWHG�EDG�EORFNV�LQ�WKH�PHPRU\�

GHYLFH�

,Q�FDVH�RI�YDOXH ���QR�SURGXFWLRQ�WHVW�LV�SHUIRUPHG�

,Q�DQ\�FDVH�RWKHU�WKDQ�YDOXH ����WKH�QXPEHU�RI�EORFNV�LV�GHILQHG�

E\�WKH�SDUDPHWHU�YDOXH��DQG�D�SURGXFWLRQ�WHVWLQJ�F\FOH�LV�

SHUIRUPHG�DIWHU�5(6(7�

/HJDO�YDOXHV����WR�����

1RWH��,I�SRZHU�IDLOV�GXULQJ�SURGXFWLRQ�WHVWLQJ�F\FOH��WKH�

PHPRU\�VWDWXV�LV�XQSUHGLFWHG��7KH�PHPRU\�GHYLFH�VKRXOG�EH�

UHSODFHG�DQG�WKH�SURGXFWLRQ�WHVW�VKRXOG�EH�UHSHDWHG�

1RWH��WKLV�SDUDPHWHU�PXVW�EH�WXQHG�EHIRUH�WKH�,1,7�FRPPDQG�

�

�� $5$0�4XDOLW\�/HYHO�

0$;B'()(&7B1,%%/(6B,1B

%/2&.

'HILQHV�WKH�PD[LPXP�DOORZHG�EDG�QLEEOHV�LQ�$5$0�EORFN�

�HDFK�EORFN�LV�RI������QLEEOHV���$�QLEEOH����ELWV��LV�

FRQVLGHUHG�EDG�LI�DQ\�ELW�LV�GHIHFWHG�

,I�WKH�QXPEHU�RI�EDG�QLEEOHV�LQ�D�EORFN�H[FHHGV�WKH�PD[LPXP�

DOORZHG�YDOXH��WKH�EORFN�LV�PDUNHG�DV�EDG�EORFN�DQG�LV�QRW�XVHG�

IRU�YRLFH�VWRUDJH�

/HJDO�YDOXHV����WR�����

�



2-75

��������	
 ���������	

ISD

�&,1�� �! "���
	�����	�	������"��12'<�/�

�&,1�� �!!"���
	�����	�	������"��2$�'���552�(�8�&351�):

Index Parameter Name Description Default

�� &KDQQHO���'HOD\�

&)5'�

7KH�GHOD\�RI�FRGHF�FKDQQHO���IURP�)UDPH�6\QFK����&)6���WR�

VWDUW�RI�YDOLG�GDWD�

/HJDO�YDOXHV����WR����

�

�� &KDQQHO���'HOD\�

&)5'�

7KH�GHOD\�RI�FRGHF�FKDQQHO���IURP�)UDPH�6\QFK����&)6���WR�

VWDUW�RI�YDOLG�GDWD�

/HJDO�YDOXHV����WR����

�

�� &KDQQHO���'HOD\�

&)5'�

7KH�GHOD\�RI�FRGHF�FKDQQHO���IURP�)UDPH�6\QFK����&)6���WR�

VWDUW�RI�YDOLG�GDWD�

/HJDO�YDOXHV����WR����

��

�� )UDPH�6\QFK�'HOD\�

&)6'

7KH�GHOD\�RI�)UDPH�6\QFK����&)6���IURP�)UDPH�6\QFK���

�&)6���

/HJDO�YDOXHV����WR����

�

�� 'DWD�9DOLG�'HOD\�

&)(7

7KH�GHOD\�EHWZHHQ�)UDPH�6\QFK����&)6���WR�HQG�RI�YDOLG�

GDWD�RI�DOO�FKDQQHOV�

/HJDO�YDOXHV����WR����

��

Index Parameter Name Description Default

�� 3//B&RQILJXUDWLRQ��

3//B02'(

&RQWUROV�WKH�LQWHUQDO�FORFN�3//�PXOWLSOLFDWLRQ�IDFWRU��ZKLFK�

JHQHUDWHV�WKH�PDVWHU�V\VWHP�FORFN��7KH�GHIDXOW�YDOXH�����

DOORZV�XVLQJ�H[WHUQDO�FU\VWDO��RU�RVFLOODWRU��RI������0K]��

6HWWLQJ�WKLV�YDOXH�WR���DOORZV�XVLQJ�H[WHUQDO�FU\VWDO��RU�

RVFLOODWRU��RI�������0K]�

/HJDO�YDOXHV������

�

�&,1�� �!6"���
	�����	�	������"��&11�����

Index Parameter Name Description Default

� &,'B7,0(287� &,'�7\SH�,�

7LPH�RXW� IRU� &DOOHU� ,'� GHWHFWLRQ�� DIWHU� DFWLYDWLRQ� RI� WKH� $&,'

FRPPDQG�� LQ� ��� PV� XQLWV�� $FFXUDF\� LV� ���� ��� PV�� ,I� &DOOHU� ,'

GHWHFWLRQ�LV�QRW�FRPSOHWHG�ZLWKLQ�WKLV�SHULRG��(55B&,'�LV�UHSRUWHG�

,I�WKH�YDOXH�LV����WKHUH�LV�QR�FKHFN�IRU�WLPH�RXW�

/HJDO�YDOXHV���WR������

�
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� &,'B7,0(287� &,'�7\SH�,�

)RU�&,'�SK\VLFDO� OD\HU� %HOO����RU� 9����� 7LPH�RXW� IRU� VHL]XUH� VLJQDO

GHWHFWLRQ��DIWHU�DFWLYDWLRQ�RI�WKH�$&,'�FRPPDQG��LQ����PV�XQLWV�

$FFXUDF\�LV��������PV�

&RPSXWH�WKH�YDOXH�DV�IROORZV�

+ �KH�PD[LPXP�WLPH��DV�GHILQHG�LQ�WKH�VWDQGDUG��OHVV�WKH�WLPH�
EHWZHHQ�HQG�RI�ILUVW�ULQJ�DQG�DFWLYDWLRQ�RI�WKH�$&,'�

FRPPDQG��SOXV����PV�

q )UHQFK�&,'��7KH�YDOXH�VKRXOG�EH������DVVXPLQJ�]HUR�GHOD\�

EHWZHHQ�WKH�HQG�RI�WKH�ILUVW�ULQJ�DQG�$&,'�DFWLYDWLRQ�

q 6SDQLVK�&,'��5HFRPPHQGHG�YDOXH�LV��������V�VWDQGDUG�

UHFRPPHQGDWLRQ������PV�IRU�&,'�PRGHP�GHOD\��

q 7KH�GHIDXOW�YDOXH�LV�IRU�WKH�%HOOFRUH�&,'�ZKHUH�WKH�WLPH�RXW�

LV�QRW�GHILQHG�

q )RU�&,'�SK\VLFDO�OD\HU�'70)��0D[LPXP�WLPH�IRU�VWDUWLQJ�FRGH�

GHWHFWLRQ��VHH�&,'B67$57B(1'B&2'(6���DIWHU�DFWLYDWLRQ�RI�

WKH�$&,'�FRPPDQG��LQ����PV�XQLWV�

q 'XWFK�&,'��7KH�YDOXH�VKRXOG�EH����

,I�WKLV�WLPH�RXW�HODSVHV��(55B&,'�LV�UHSRUWHG�

,I�WKH�YDOXH�LV����WKHUH�LV�QR�FKHFN�IRU�WLPH�RXW�

/HJDO�YDOXHV����WR������

�

� &,'B7,0(287� &,'�7\SH�,�

)RU�&,'�SK\VLFDO�OD\HU�%HOO����RU�9�����0LQLPXP�OHQJWK�RI�WKH�VHL]XUH

VLJQDO�LQ����PV�XQLWV��$FFXUDF\�LV��������PV��

)UHQFK�&,'��7KH�YDOXH�VKRXOG�EH����

7KH� GHIDXOW� YDOXH� LV� IRU� WKH� %HOOFRUH� DQG� 6SDQLVK�&,'�� ZKHUH� WKH

WLPH�RXW�LV�QRW�GHILQHG�

)RU�&,'�SK\VLFDO�OD\HU�'70)��0D[LPXP�WLPH�EHWZHHQ�WZR�FRQVHFX�

WLYH�'70)�FRGHV�

'XWFK�&,'��7KH�YDOXH�VKRXOG�EH����

,I�WKLV�WLPH�RXW�HODSVHV��(55B&,'�LV�UHSRUWHG��,I�WKH�YDOXH�LV����WKHUH�LV

QR�FKHFN�IRU�WLPH�RXW�
/HJDO�YDOXHV����WR������

�

�&,1�� �!6"���
	�����	�	������"��&11�����

Index Parameter Name Description Default
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� &,'B7,0(287� &,'�7\SH�,�

)RU�&,'�SK\VLFDO� OD\HU�%HOO����RU�9����� 7LPH�RXW� IRU�PHVVDJH� W\SH

GHWHFWLRQ�DIWHU�YDOLG�VHL]XUH�VLJQDO�LV����PV�XQLWV��$FFXUDF\�LV�������

PV�

)UHQFK�&DOOHU�,'��WKH�YDOXH�VKRXOG�EH�����

7KH�GHIDXOW�YDOXH�LV�IRU�WKH�%HOOFRUH�DQG�6SDQLVK�&,'�ZKHUH�WKH�WLPH�

RXW�LV�QRW�GHILQHG��

,I�WKLV�WLPH�RXW�HODSVHV��(55B&,'�LV�UHSRUWHG��,I�WKH�YDOXH�LV����WKHUH�LV

QR�FKHFN�IRU�WLPH�RXW�

/HJDO�YDOXHV����WR������

)RU�&,'�ZLWK�'70)�SK\VLFDO�OD\HU��'HILQHV�WKH�PD[LPXP�QXPEHU�RI

'70)�FRGHV��GLJLWV��LQ�WKH�PHVVDJH�ERG\�WKDW�LV�VXSSRUWHG�E\�WKH

VWDQGDUG�

'XWFK�&,'��WKH�YDOXH�VKRXOG�EH����

6SDQLVK�&,'��WKH�YDOXH�VKRXOG�EH����

1R� HUURU� LV� UHSRUWHG� LI� WKH� QXPEHU� RI� FRGHV� H[FHHGV� WKH

SDUDPHWHU�YDOXH��+RZHYHU��WKH�ILHOG�RYHUIORZ�ELW�LQ�WKH�VWDWXV�E\WH

RI� WKH�&,'� GDWD�ZLOO� EH� VHW�� �6HH� WKH�*&,'� FRPPDQG� IRU�PRUH

GHWDLOV��

/HJDO�YDOXHV����WR���

�

�� &,'B5(&(,9(B6(16,7,9,7< &,'�7\SH�,�DQG�7\SH�,,�

,I� WKH�&,'�SK\VLFDO� OD\HU� LV� %HOO����RU� Y�����GHILQHV� WKH�PLQLPXP

HQHUJ\� OHYHO�� LQ�G%P��RQ� WKH�FRGHF� LQSXW��DERYH�ZKLFK� WKH�&,'

VLJQDO�LV�GHWHFWHG�

/HJDO�YDOXHV������WR����

���

�� &,'B67$57B(1'B&2'(6 &,'�7\SH�,�

,I� WKH�&,'�SK\VLFDO� OD\HU� LV�'70)��'HILQHV� WKH� VWDUWLQJ�'70)�FRGH

�KLJK�QLEEOH��DQG�HQGLQJ�'70)�FRGH��ORZ�QLEEOH��

7KH�GHIDXOW�YDOXH�IROORZV�WKH�'XWFK�&,'�VSHFLILFDWLRQ��ZKLFK�

GHILQHV�WKH�m'n�'70)�DV�WKH�VWDUWLQJ�FRGH�DQG�WKH�m&n�'70)�DV�WKH�

HQGLQJ�FRGH�RI�WKH�&,'�GDWD�

���

�� &,'B5(&25' &,'�7\SH�,�

��r�&RS\�&,'�EXIIHU�WR�PHVVDJH�PHPRU\�GXULQJ�UHFRUGLQJ�

��r�'R�QRW�FRS\�&,'�EXIIHU�

�

�� &,'B3$5$0� &,'�7\SH�,�

��E\WHV��%HOOFRUH��)UHQFK�DQG�6SDQLVK�&,'��0LQLPXP�PDUN�OHQJWK�

5HFRPPHQGHG�YDOXH�IRU�6SDQLVK�&,'�LV���

�

�&,1�� �!6"���
	�����	�	������"��&11�����

Index Parameter Name Description Default



2-78

��������	
���������	

Voice Solutions in Silicon™

�� &,'B$&.B7<3( &,'�7\SH�,,�

7KH�NLQG�RI�'70)�WKDW�LV�JHQHUDWHG�DV�$&.��7KH�YDOXHV�VKRXOG�EH

GHFRGHG�DFFRUGLQJ�WR�WKH�*7�FRPPDQG��

7KH�GHIDXOW�YDOXH������VWDQGV�IRU�WKH�o'p�'70)�

/HJDO�YDOXHV����WR�����RQO\�RGG�QXPEHUV

��

�� &,'B$&.B/(1 &,'�7\SH�,,�

7KH�OHQJWK�RI�WKH�$&.�VLJQDO�JHQHUDWHG��LQ����PV�XQLWV��$FFXUDF\

DOORZHG� LQ����PV� LV���� � PV��1RWH� WKDW� WKH�DFWXDO� OHQJWK�RI� WKH

VLJQDO�LV���OHVV�WKDQ�WKH�YDOXH�RI�WKH�WXQDEOH��

7KH�GHIDXOW�YDOXH�����VWDQGV�IRU���PV�

/HJDO�YDOXHV����WR����

�

�� &,'B3$5$0� &,'�7\SH�,,�

7LPH�RXW�IRU�0$5.�GHWHFWLRQ��IRU�VWDUW�RI�&,'�GDWD���DIWHU�WKH�$&.

VLJQDO�HQGHG��LQ����PV�XQLWV�>(TXLYDOHQW�WR�&,'B7,0(287��RI�7\SH�,@�

7KH�GHIDXOW�YDOXH������VWDQGV�IRU����PV�

/HJDO�YDOXHV����WR������

��

�� &,'B3$5$0� &,'�7\SH�,,�

/HQJWK�RI�&,'�GDWD�� LQ����PV�XQLWV� � >(TXLYDOHQW� WR�&,'B7,0(287��RI

7\SH�,@�

/HJDO�YDOXHV����WR������

���

�� &,'B3$5$0� &,'�7\SH�,,�

7LPH�RXW� IRU� PLQLPXP� 0$5.� OHQJWK�� LQ� ��� PV� XQLWV�� $FFXUDF\

DOORZHG�LQ����PV�LV��������PV�>(TXLYDOHQW�WR�&,'B3$5$0��RI�7\SH�,@�

/HJDO�YDOXHV����WR������

�

�� &,'B&$6B7+5(6+ &,'�7\SH�,,�

7KH�UHODWLYH�WKUHVKROG�EHWZHHQ�OHYHO�RI�LQSXW�VLJQDO�DQG�OHYHO�RI�WKH

LQSXW� VLJQDO�RQ� WKH�&$6� WRQH�EDQG�� ,QFUHDVH� LQ� WKH� YDOXH�RI� WKLV

SDUDPHWHU�FDXVHV�LQFUHDVH�LQ�UHMHFWLRQ�DV�&$6�GHWHFWLRQ�

/HJDO�YDOXHV����WR������

����

�� &,'B&$6B7+5(6+B0,1 &,'�7\SH�,,�

7KH�ORZHVW�WRQHnV�OHYHO�ZKLFK�FDQ�EH�DFFHSWHG�DV�&$6�

/HJDO�YDOXHV����WR������

���

�� &,'B&$6B7+5(6+B0$; &,'�7\SH�,,�

7KH�KLJKHVW�WRQHnV�OHYHO�ZKLFK�FDQ�EH�DFFHSWHG�DV�&$6�

/HJDO�YDOXHV����WR������

����

�&,1�� �!6"���
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The warranty for each product of ISD (Information Storage
Devices, Inc.), is contained in a written warranty which governs
sale and use of such product. Such warranty is contained in the
printed terms and conditions under which such product is sold, or
in a separate written warranty supplied with the product. Please
refer to such written warranty with respect to its applicability to
certain applications of such product.

These products may be subject to restrictions on use. Please
contact ISD, for a list of the current additional restrictions on
these products. By purchasing these products, the purchaser of
these products agrees to comply with such use restrictions. Please
contact ISD for clarification of any restrictions described herein.

ISD, reserves the right, without further notice, to change the ISD
VoiceDSP product specifications and/or information in this
document and to improve reliability, functions and design.

ISD assumes no responsibility or liability for any use of the ISD
VoiceDSP products. ISD conveys no license or title, either
expressed or implied, under any patent, copyright, or mask work
right to the ISD VoiceDSP products, and ISD makes no warranties
or representations that the ISD VoiceDSP products are free from
patent, copyright, or mask work right infringement, unless
otherwise specified.

Application examples and alternative uses of any integrated
circuit contained in this publication are for illustration purposes
only and ISD makes no representation or warranty that such
applications shall be suitable for the use specified.

The ISD products described herein may not be used in
recordable greeting cards intended for resale in Japan without
ISD’s prior written consent. Recordable greeting cards are
articles, usually constructed of paper or cardboard (but not
limited to these materials), that include artwork 

(including preprinted or customer-affixed photographs or
artwork) and/or editorials that have the look and feel of greeting
cards and are able to be inserted into an envelope (but do not
necessarily need to be inserted) and primarily intended to be
presented or delivered to an individual as a greeting card, that
allow the sender to record and the recipient to play back, and
audio signal message. The foregoing restriction applies only to
recordable greeting cards intended, directly or indirectly, for retail
distribution. Recordable greeting cards incorporating ISD
products may not be sold, directly or indirectly, through retail
channels without ISD’s prior written consent.

The 100-year retention and 100K record cycle projections are
based upon accelerated reliability tests, as published in the ISD
Reliability Report, and are neither warranted nor guaranteed by
ISD.

Information contained in this ISD VoiceDSP data sheet
supersedes all data for the ISD VoiceDSP products published by
ISD prior to August, 1999.

This data sheet and any future addendum to this data sheet is
(are) the complete and controlling ISD VoiceDSP product
specifications. In the event any inconsistencies exist between the
information in this and other product documentation, or in the
event that other product documentation contains information in
addition to the information in this, the information contained
herein supersedes and governs such other information in its entirety.

Copyright© 1999, ISD (Information Storage Devices, Inc.) All rights
reserved. ISD is a registered trademark of ISD. ChipCorder is a
trademark of ISD. VoiceDSP is a trademark of ISD. All other
trademarks are properties of their respective owners. 
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