
U
si

n
g

 D
S

P
56

30
0 

In
te

ra
ct

iv
e 

T
im

in
g

 
D

ia
g

ra
m

s

MOTOROLA
Semiconductor Products Sector Application Note

Order Number: AN1834/D
Rev. 0, 12/1999

© Motorola, Inc. 1999

Using DSP56300 Interactive Timing 
Diagrams
%\�,DQWKD�(��6FKHLZH

$V�V\VWHPV�EHFRPH�IDVWHU�DQG�PRUH�FRPSOH[��WKH�WLPLQJ�LQWHUIDFH�
EHWZHHQ�0RWRUROD¶V�'63������IDPLO\�DQG�RWKHU�V\VWHP�
FRPSRQHQWV�EHFRPHV�LQFUHDVLQJO\�LPSRUWDQW�LQ�V\VWHP�GHVLJQ��7R�
KHOS�GHVLJQHUV�H[DPLQH�'63�LQWHUIDFH�WLPLQJV��0RWRUROD�SURYLGHV�
HOHFWURQLF�WLPLQJ�GLDJUDPV�EDVHG�RQ�WKH�LQIRUPDWLRQ�IURP�WKH�
'63������GDWD�VKHHWV�

7KLV�DSSOLFDWLRQ�QRWH�EULHIO\�GHVFULEHV�WKH�WRROV�DQG�PDWHULDOV�
LQYROYHG�LQ�LQWHUIDFH�WLPLQJ�DQDO\VLV��LQFOXGLQJ�KRZ�WR�DFTXLUH�
WKHP��,W�WKHQ�H[SODLQV�OLEUDU\�DQG�GLDJUDP�RUJDQL]DWLRQ�DQG�WKH�
EDVLF�FRQFHSWV�RI�FRQVWUDLQWV�DQG�GHOD\V��)LQDOO\��LW�GHPRQVWUDWHV�
KRZ�WR�XVH�WKH�0RWRUROD�'63������WLPLQJ�GLDJUDPV�WR�DQDO\]H�
VSHFLILF�LQWHUIDFHV��'63�WR�65$0�DQG�'63�WR�'5$0�

Contents
Introduction ..................................... 2
��� 7RROV�DQG�0DWHULDOV�IRU�7LPLQJ�

$QDO\VLV ������������������������������������������� �
Timing Analysis Files Overview ..... 3
��� /LEUDULHV�DQG�'LDJUDPV ������������������� �
��� 'LDJUDPV�DQG�3DUDPHWHUV ���������������� �
��� $�1RWH�RQ�&RQVWUDLQWV�DQG�'HOD\V �� �
DSP-to-SRAM Analysis .................. 6
��� &UHDWLQJ�D�0HPRU\�/LEUDU\ ������������� �
��� 5HODWLQJ�WKH�0HPRU\�DQG�'63�

7LPLQJV ������������������������������������������� �
��� )LQGLQJ�DQG�&RUUHFWLQJ�7LPLQJ�

9LRODWLRQV �������������������������������������� ��
��� $GMXVWLQJ�DQ�,QWHUIDFH�IRU�9DULRXV�

6SHHGV ������������������������������������������� ��
DSP-to-DRAM Analysis ............... 22
��� (QWHULQJ�'5$0�7LPLQJV �������������� ��
��� &RQQHFWLQJ�'63�WR�'5$0 ����������� ��
��� $QDO\]LQJ�WKH�'63�WR�'5$0�

,QWHUIDFH����������������������������������������� ��
Implications for Design.................  26
Conclusion ...................................... 28
References ...................................... 28

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



2 Using DSP56300 Interactive Timing Diagrams

Introduction

1   Introduction
7R�XQGHUVWDQG�ZK\�WLPLQJ�OLEUDULHV�DUH�KHOSIXO��FRQVLGHU�D�V\VWHP�GHVLJQ�WKDW�UHTXLUHV�H[WHUQDO�'5$0�
FRQQHFWHG�WR�D�'63��$Q�HQJLQHHU�ZDQWV�WR�ILQG�WKH�PRVW�HIILFLHQW�DQG�FRVW�HIIHFWLYH�ZD\�WR�FRQQHFW�WKHVH�
WZR�GHYLFHV��DQG�WKHUH�DUH�PRUH�WKDQ����'5$0�WLPLQJV�LQ�WKLV�LQWHUIDFH��,W�PD\�EH�HDV\�WR�ILQG�D�VSHHG�
FDWHJRU\��VD\����QV�'5$0���EXW�LW�FDQ�EH�GLIILFXOW�WR�JXDUDQWHH�WKDW�WKHUH�DUH�QR�WLPLQJ�YLRODWLRQV��,QVWHDG�
RI�JRLQJ�WKURXJK�HDFK�WLPLQJ�QXPEHU�LQ�WKH�GDWD�VKHHW��WKH�HQJLQHHU�FDQ�XVH�WLPLQJ�OLEUDULHV�WR�PRGHO�WKH�
LQWHUIDFH�YLVXDOO\�DQG�DFFXUDWHO\��HQVXULQJ�WKDW�WKHUH�DUH�QR�WLPLQJ�YLRODWLRQV��(QWHULQJ�QHZ�GHYLFH�
LQIRUPDWLRQ�LQVWDQWO\�VKRZV�KRZ�WKH�QHZ�WLPLQJV�DIIHFW�WKH�LQWHUIDFH��DOORZLQJ�WKH�HQJLQHHU�WR�VZLWFK�
DPRQJ�GHYLFH�WLPLQJ�OLEUDULHV�WR�ILQG�WKH�PRVW�FRVW�HIIHFWLYH�VROXWLRQ��0RWRUROD�SURYLGHV�WKH�'63������
WLPLQJ�GLDJUDPV�LQ�WKH�IRUP�RI�7LPLQJ'HVLJQHU��ILOHV��7KLV�DSSOLFDWLRQ�QRWH�GUDZV�H[DPSOHV�IURP�WKH�
H[WHUQDO�PHPRU\�H[SDQVLRQ�SRUW��3RUW�$��GLDJUDPV��EXW�WKH�VHW�RI�ILOHV�IURP�0RWRUROD�LQFOXGHV�D�QXPEHU�
RI�RWKHU�GLDJUDPV��DV�ZHOO��VHH�/LEUDULHV�DQG�'LDJUDPV�RQ�SDJH ���

1.1   Tools and Materials for Timing Analysis
7R�EHVW�XQGHUVWDQG�WKH�LQIRUPDWLRQ�LQ�WKLV�DSSOLFDWLRQ�QRWH��\RX�VKRXOG�DFTXLUH�WKH�DSSURSULDWH�
&KURQRORJ\��&RUSRUDWLRQ�WRRO�DQG�WKH�H[DPSOH�WLPLQJ�DQDO\VLV�ILOHV�IURP�0RWRUROD��DV�ZHOO�DV�WKH�
DSSURSULDWH�0RWRUROD�GDWD�VKHHW��7KHQ�ZRUN�WKURXJK�WKH�H[DPSOHV�LQ�WKLV�DSSOLFDWLRQ�QRWH�DV�\RX�UHDG�

1.1.1   Chronology Corporation Tools
&KURQRORJ\�&RUSRUDWLRQ�SURYLGHV�WZR�WRROV�WKDW�PDNH�LW�SRVVLEOH�WR�H[DPLQH�WLPLQJ�LQWHUIDFHV�YLVXDOO\��
7LPLQJ'HVLJQHU��DQG�7LPLQJ9LHZHU���:LWK�HLWKHU�WRRO��\RX�FUHDWH�WLPLQJ�GLDJUDPV�DQG�HQWHU�GDWD�VKHHW�
WLPLQJV�LQ�OLEUDU\�ILOHV��7KH�WRRO�UHODWHV�WKH�WLPLQJ�GLDJUDPV�WR�WKH�OLEUDULHV��,I�\RX�FKDQJH�OLEUDU\�
LQIRUPDWLRQ��WKH�WRRO�XSGDWHV�WKH�GLDJUDPV�DFFRUGLQJO\�

<RX�FDQ�ZRUN�WKURXJK�WKH�H[DPSOHV�LQ�WKLV�DSSOLFDWLRQ�QRWH�ZLWK�HLWKHU�7LPLQJ'HVLJQHU�RU�7LPLQJ9LHZHU��
1RWH��KRZHYHU��WKDW�7LPLQJ'HVLJQHU�DOORZV�\RX�WR�VDYH�\RXU�DQDO\VLV��ZKLOH�7LPLQJ9LHZHU�GRHV�QRW��7R�
DFTXLUH�7LPLQJ'HVLJQHU�RU�GRZQORDG�D�IUHH�FRS\�RI�7LPLQJ9LHZHU��VHH�WKH�&KURQRORJ\�ZHE�VLWH�

http://www.chronology.com

1RWH� ,Q�WKLV�DSSOLFDWLRQ�QRWH��UHIHUHQFHV�WR�UHG�DQG�JUHHQ�LQGLFDWH�DQ�LWHP¶V�FRORU�LQ�WKH�7LPLQJ'HVLJQHU�
LQWHUIDFH��,Q�PRQRFKURPH�FRSLHV�RI�WKLV�GRFXPHQW��UHG�DQG�JUHHQ�DSSHDU�DV�VKDGHV�RI�JUD\�

1.1.2   Motorola Timing Analysis Files and Data Sheet
)LUVW��GRZQORDG�WKH�0RWRUROD�'63������WLPLQJ�DQDO\VLV�ILOHV�DQG�WKH�'63������GDWD�VKHHW��)RU�
FRQYHQLHQFH��\RX�PD\�ZDQW�WR�FUHDWH�D�GLUHFWRU\��IRU�H[DPSOH��motorola��WR�FRQWDLQ�WKH�GRZQORDGHG�
PDWHULDOV��'RZQORDG�WKH�ILOHV�DQG�GDWD�VKHHW�IURP�WKH�0RWRUROD�'63�ZHE�VLWH�

http://www.motorola.com/SPS/DSP/documentation/DSP56300.html

$IWHU�GRZQORDGLQJ��IROORZ�WKHVH�VWHSV�WR�PDNH�WKH�WLPLQJ�DQDO\VLV�ILOHV�DFFHVVLEOH�IRU�XVH�LQ�GLDJUDPV�

�� ([WUDFW�WKH�ILOHV�IURP�WKH�DUFKLYH�

�� 6WDUW�7LPLQJ'HVLJQHU�

�� )URP�WKH�)LOH�PHQX��VHOHFW�Access Synchrony Data...
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Timing Analysis Files Overview

Using DSP56300 Interactive Timing Diagrams 3

�� %URZVH�WR�WKH�dsp56303cdr�GLUHFWRU\�

�� 6HOHFW�HLWKHU�tdproj.res �RQ�D�81,;��V\VWHP��RU�tdproj.ini �RQ�D�3&��

�� &OLFN�OK�

�� :KHQ�7LPLQJ'HVLJQHU�DVNV�ZKHWKHU�\RX�ZDQW�WKHVH�ILOHV�WR�EH�DYDLODEOH�LQ�WKH�IXWXUH��FOLFN�yes��

2   Timing Analysis Files Overview
7KH�0RWRUROD�WLPLQJ�DQDO\VLV�ILOHV�LQFOXGH�DOO�RI�WKH�GDWD�VKHHW�WLPLQJV�DQG�GLDJUDPV�IRU�D�VSHFLILF�
'63������IDPLO\�GHYLFH��RUJDQL]HG�DV�WKH\�DUH�LQ�WKH�DVVRFLDWHG�GDWD�VKHHW��7KLV�VHFWLRQ�GHVFULEHV�WKH�
GLDJUDPV�DQG�OLEUDULHV�DQG�H[SODLQV�KRZ�7LPLQJ'HVLJQHU�UHSUHVHQWV�WKHP�

2.1   Libraries and Diagrams
)LJXUH���VKRZV�WKH�GLUHFWRU\�VWUXFWXUH�RI�WKH�GLDJUDPV�DQG�OLEUDULHV�ZLWKLQ�WKH�WLPLQJ�DQDO\VLV�ILOH�VHW��7KH�
VHW�LQFOXGHV�ILOHV�IRU�FORFNV��*3,2��(66,��WKH�KRVW�LQWHUIDFH��+,�����-7$*��2Q&(���H[WHUQDO�PHPRU\�
H[SDQVLRQ��3RUW�$���UHVHW��6&,�DQG�WLPHUV��

7R�FRPSDUH�WKH�WLPLQJ�ILOH�VWUXFWXUH�WR�WKH�RUJDQL]DWLRQ�RI�WKH�GDWD�VKHHW��UHIHU�WR�WKH�GDWD�VKHHW�VHFWLRQ�
HQWLWOHG�([WHUQDO�0HPRU\�([SDQVLRQ�3RUW��3RUW�$���ZKLFK�KDV�VXEVHFWLRQV�IRU�DUELWUDWLRQ��'5$0��65$0��
DQG�V\QFKURQRXV�WLPLQJV��6LPLODUO\��LQ�WKH�WLPLQJ�DQDO\VLV�ILOH�VWUXFWXUH��WKH�porta�GLUHFWRU\�LQFOXGHV�
arbitrat� dram� sram�DQG�synchron VXEGLUHFWRULHV��

'LDJUDP�QDPHV�LQ�WKH�WLPLQJ�DQDO\VLV�ILOHV�FRUUHVSRQG�WR�WKRVH�LQ�WKH�GDWD�VKHHW��)RU�H[DPSOH��)LJXUH�
�%����LQ�WKH�'63������GDWD�VKHHW��UHYLVLRQ����LV�WKH�65$0�5HDG�$FFHVV�WLPLQJ�GLDJUDP��VR�WKH�DVVRFLDWHG�
HOHFWURQLF�GLDJUDP�LV�fig2B_12.td���7KH�EROG�OLQH�LQ�)LJXUH���LQGLFDWHV�WKH�SDWK�WR�fig2B_12.td��

Figure 1.   Directory Structure

diagrams library

clock essigpio hi08 jtag

once porta reset sci timer

dsp56303cdr

1ws 2ws 3ws ...

100.tl

sramdramarbitrat synchron

fig2B_12.td fig2B_13.td

clock essigpio hi08 jtag

once porta reset sci timer

sramdramarbitrat synchron
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4 Using DSP56300 Interactive Timing Diagrams

Timing Analysis Files Overview

2.2   Diagrams and Parameters
:KHQ�\RX�RSHQ�7LPLQJ9LHZHU��LW�GLVSOD\V�D�GLDJUDP�ZLQGRZ�DQG�D�SDUDPHWHU�ZLQGRZ���8VH�WKH�)LOH�
PHQX�WR�RSHQ�RQH�RI�WKH�0RWRUROD�GLDJUDPV��

7R�IROORZ�WKH�H[DPSOH�LQ�WKLV�VHFWLRQ��RSHQ�WKH�ILOH�QDPHG�fig2B_4.td�LQ�WKH�reset�GLUHFWRU\��7KH�
GLDJUDP�ZLQGRZ�GLVSOD\V�WKH�WLPLQJ�UHODWLRQVKLSV�DVVRFLDWHG�ZLWK�V\QFKURQRXV�UHVHW�WLPLQJ�VKRZQ�LQ�
)LJXUH���

Figure 2.   Diagram Window for fig2B_4.td

'LDJUDPV�YLVXDOO\�UHSUHVHQW�DOO�VLJQDOV�DQG�WLPLQJ�UHODWLRQVKLSV�GHVFULEHG�LQ�WKH�GDWD�VKHHW�ILJXUH��$W�WKH�
EDVH�RI�HDFK�GLDJUDP�DUH�WKH�ILJXUH¶V�WLWOH��ZKLFK�GHVFULEHV�WKH�WLPLQJ�UHODWLRQVKLSV��DQG�LWV�VRXUFH��,Q�WKLV�
H[DPSOH��WKH�GLDJUDP�LV�IURP�WKH�'63������GDWD�VKHHW��UHYLVLRQ���

1RWH� ,Q�WKH�WLPLQJ�GLDJUDPV��WKH���V\PERO�UHSUHVHQWV�VLJQDOV�WKDW�DUH�DVVHUWHG�ORZ��IRU�H[DPSOH��
5(6(7����2WKHUZLVH��WKLV�DSSOLFDWLRQ�QRWH�DQG�WKH�GDWD�VKHHW�XVH�RYHUEDUV�IRU�WKDW�SXUSRVH��IRU�
H[DPSOH��5(6(7��

7KH�SDUDPHWHU�ZLQGRZ�VKRZV�DOO�WLPLQJ�LQIRUPDWLRQ�DQG�GRFXPHQWDWLRQ�DVVRFLDWHG�ZLWK�WKH�GLDJUDP��
LQFOXGLQJ�WKH�DFWXDO��QXPHULFDO�YDOXHV�IRU�WKH�WLPLQJV�VKRZQ�LQ�WKH�DVVRFLDWHG�GLDJUDPV��7KLV�WLPLQJ�
LQIRUPDWLRQ�GHULYHV�IURP�7LPLQJ'HVLJQHU�OLEUDULHV�WKDW�0RWRUROD�SURYLGHV�DQG�LV�RUJDQL]HG�LQ�WKH�VDPH�
ZD\�IRU�DOO�GLDJUDPV�LQ�WKH�0RWRUROD�'63������WLPLQJ�OLEUDULHV��7DEOH���FRQWDLQV�SDUDPHWHU�LQIRUPDWLRQ�
IRU�WKH�UHVHW�GLDJUDP�

1. �,I�HLWKHU�ZLQGRZ�GRHV�QRW�DSSHDU��JR�WR�WKH�:LQGRZ�PHQX�DQG�VHOHFW�Parameter�RU�Diagram�WR�
RSHQ�WKH�PLVVLQJ�ZLQGRZ�

t12

t11

Figure 2B–4 Synchronous Reset Timing

0 ns 50 ns 100 ns 150 ns 200 ns 250 ns

CLKOUT

RESET#

A0-A17

Motorola DSP56303/D Rev. 2- Preliminary Data
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Timing Analysis Files Overview

Using DSP56300 Interactive Timing Diagrams 5

7KH�SDUDPHWHU�LQIRUPDWLRQ�WDEOH�FRQWDLQV�WKH�IROORZLQJ�W\SHV�RI�LQIRUPDWLRQ�

� 5RZV���WKURXJK���LGHQWLI\�WKH�GLDJUDP¶V�UHIHUHQFH�LQIRUPDWLRQ��UHYLVLRQ�LQIRUPDWLRQ��DQG�PRGH�
GHVFULSWLRQ��

� 5RZV���DQG���GHILQH�DOLDVHV�IRU�WKH�OLEUDULHV�DQG�WKH�LQWHUQDO�RSHUDWLQJ�IUHTXHQF\�WR�EH�PRGHOHG�

� 5RZV���WKURXJK����FRQWDLQ�FRQVWDQWV�WKDW�VHW�WKH�FORFN�IUHTXHQF\�RI�WKH�SDUW�DQG�GXW\�F\FOH�
LQIRUPDWLRQ��7KHVH�FRQVWDQWV�DUH�XVHG�LQ�FDOFXODWLQJ�WKH�WLPLQJV�ORZHU�LQ�WKH�WDEOH��2WKHU�FRQVWDQWV�

Table 1. Parameter Window for fig2B-4.td

Row Name Formula Min Max Margin Comment

� 9 3DUWB1XPEHU >�@ 0RWRUROD�'63���������%LW�*HQHUDO�3XU�
SRVH�'LJLWDO�6LJQDO�3URFHVVRU

� 9 'DWDB5HIHUHQFH >�@ 0RWRUROD�'63������'�5HY�����3UHOLPLQDU\�
'DWD

� 9 5HYLVLRQB,QIRUPDWLRQ >�@ 5HYLVLRQ�������1RYHPEHU��������0RWRUROD

� 9 0RGHB'HVFULSWLRQ >�@ )LJXUH��%���6\QFKURQRXV�5HVHW�7LPLQJ

� 9 $OLDVHV >�@

� 3 �'63 GVS�����FGU�OLEUDU
\�UHVHW��IUHT

7KLV��3DUW�$OLDV��VWRUHV�WKH�GLUHFWRU\�SDWK�
WR�WKH�WLPLQJ�SDUDPHWHU�OLEUDULHV�UHIHU�
HQFHG�LQ�WKH�WLPLQJ�GLDJUDP�

� $ �IUHT ��� (17(5������!�LQ�WKH��)RUPXOD��ILHOG�WR�
VHOHFW�WKH�LQWHUQDO�RSHUDWLQJ�IUHTXHQF\�
�0+]��

� 9 &RQVWDQWV >�@

� 9 IUHT ��� ��� ��� (QWHU��[!�0+]�IUHTXHQF\�GHVLUHG�IRU�
RSHUDWLRQ

�� 9 7& ����IUHT�
����� �� �� (17(5���FORFNBF\FOHBWLPH!�LQ�WKH��)RU�
PXOD��ILHOG�WR�VHW�WKH�DFWXDO�F\FOH�WLPH�
�QV��

�� 9 GXW\�F\FOH �� �� ��

�� 9 ULVLQJ�MLWWHU � � �

�� 9 IDOOLQJ�MLWWHU � � �

�� 9 ,QSXWB&RQVWUDLQWV >�@

�� & W�� �'63�W���7&� ��� �� ������! 6\QFKURQRXV�UHVHW�VHWXS�WLPH�IURP�
5(6(7��GHDVVHUWLRQ�WR�&/.287�7UDQVL�
WLRQ��

�� 9 2XWSXWB'HOD\V >�@

�� ' W�� �'63�W���7&� ���� ����� 6\QFKURQRXV�UHVHW�GHDVVHUWHG��GHOD\�WLPH�
IURP�WKH�&/.287���WR�WKH�ILUVW�H[WHUQDO�
DGGUHVV�RXWSXW
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6 Using DSP56300 Interactive Timing Diagrams

DSP-to-SRAM Analysis

FDQ�EH�GHILQHG�KHUH�DV�ZHOO��VXFK�DV�WKH�FORFN�SHULRG�OHQJWK��7F��RU�ZDLW�VWDWHV�FRQVWDQWV�UHTXLUHG�
E\�WKH�IRUPXODV�WKDW�UHSUHVHQW�YDOXHV�LQ�WKH�GDWD�VKHHW��

� 5RZV����DQG����SURYLGH�WKH�DFWXDO�WLPLQJ�YDOXHV��ILUVW�IRU�FRQVWUDLQWV�DQG�WKHQ�IRU�GHOD\V��7KH�
FRQVWUDLQW�DQG�GHOD\�LQIRUPDWLRQ�DSSHDUV�LQ�WKH�WDEOH�DIWHU�DQ�DVVRFLDWHG�FRQVWUDLQW�RU�GHOD\�LV�
GUDZQ�LQ�WKH�GLDJUDP�ZLQGRZ��

2.3   A Note on Constraints and Delays
7LPLQJ'HVLJQHU�UHSUHVHQWV�FRQVWUDLQWV�DQG�GHOD\V�GLIIHUHQWO\��7KHUHIRUH��EHIRUH�PRGHOLQJ�WLPLQJV��\RX�
PXVW�GHWHUPLQH�ZKLFK�RQHV�DUH�FRQVWUDLQWV�DQG�ZKLFK�RQHV�DUH�GHOD\V��7KH�7LPLQJ'HVLJQHU�KHOS�LQGH[�
GHILQHV�FRQVWUDLQWV�DQG�GHOD\V�DV�IROORZV��

$�FRQVWUDLQW�HVWDEOLVKHV�D�UHODWLRQVKLS�EHWZHHQ�WZR�HGJHV�WKDW�PXVW�EH�PDLQWDLQHG�IRU�WKH�GHVLJQ�WR�ZRUN�SURSHUO\��
6HWXS�WLPHV��KROG�WLPHV��DQG�SXOVH�ZLGWKV�DUH�H[DPSOHV�RI�FRQVWUDLQWV��$�GHOD\�UHSUHVHQWV�D�FDXVH�DQG�HIIHFW�
UHODWLRQVKLS�EHWZHHQ�WZR�HGJHV��VXFK�DV�WKH�SURSDJDWLRQ�GHOD\�FDXVHG�E\�D�VLJQDO�JRLQJ�WKURXJK�D�ORJLF�JDWH��7KH�
VRXUFH�RI�D�GHOD\�LV�DQ�LQSXW�VLJQDO�WUDQVLWLRQ��DQG�WKH�WDUJHW�LV�DQ�RXWSXW�VLJQDO�WUDQVLWLRQ��$�GHOD\�YDOXH�H[SUHVVHV�
WKH�WLPLQJ�GHOD\�IURP�WKH�VRXUFH�HGJH�WR�WKH�WDUJHW�HGJH�

:H�VHSDUDWH�WKH�WZR�W\SHV�RI�WLPLQJV�LQ�WKH�SDUDPHWHU�ZLQGRZ�WR�PDNH�LW�HDVLHU�WR�UHIHUHQFH�WKHP��,Q�
)LJXUH����WLPLQJ�W����D�FRQVWUDLQW��LV�VKRZQ�XQGHU�WKH�,QSXWB&RQVWUDLQWV�FDWHJRU\��7LPLQJ�W����D�GHOD\��LV�
VKRZQ�EHORZ��XQGHU�WKH�2XWSXWB'HOD\�FDWHJRU\��7KH�GLDJUDP�DOVR�UHSUHVHQWV�WKH�WZR�WLPLQJV�GLIIHUHQWO\��
W���LV�VKRZQ�LQ�JUHHQ�DV�D�FRQVWUDLQW�WKDW�LV�PHW��LI�QRW�PHW��WKLV�FRQVWUDLQW�ZRXOG�EH�UHG��DQG�W���LV�VKRZQ�
LQ�EODFN�

3   DSP-to-SRAM Analysis
:LWK�D�JHQHUDO�LGHD�RI�WKH�LQIRUPDWLRQ�LQFOXGHG�LQ�0RWRUROD¶V�WLPLQJ�OLEUDULHV�DQG�GLDJUDPV��\RX�VKRXOG�EH�
UHDG\�WR�DQDO\]H�DQ�LQWHUIDFH�EHWZHHQ�WKH�'63�DQG�DQRWKHU�GHYLFH��$�FRPPRQO\�XVHG�LQWHUIDFH�LV�WKH�3RUW�
$�LQWHUIDFH�WR�65$0��7KLV�VHFWLRQ�LOOXVWUDWHV�KRZ�WR�DQDO\]H�DOO�WLPLQJV�LQ�WKLV�LQWHUIDFH�WKURXJK�DQ�
H[DPSOH�EDVHG�RQ�WKH�IROORZLQJ�REMHFWLYH�

'HWHUPLQH�ZKHWKHU�D����QV�DV\QFKURQRXV�65$0�GHYLFH�FDQ�LQWHUIDFH�WR�D�'63������UXQQLQJ�DW�����0+]�ZLWK���
ZDLW�VWDWH��RU�LI�D����QV�PHPRU\�GHYLFH�LV�UHTXLUHG��

7KLV�H[DPSOH�XVHV�WKH�0RWRUROD�0&0�����65$0�DQG�UHIHUV�WR�WKH�0&0�����GDWD�VKHHW��ZKLFK�\RX�FDQ�
GRZQORDG�IURP�WKH�0RWRUROD�ZHEVLWH��

http://www.mot-sps.com/products/memory/srams/asynchronous

3.1   Creating a Memory Library
%HIRUH�VWDUWLQJ�WR�GHILQH�WKH�LQWHUIDFH��\RX�PXVW�KDYH�D�OLEUDU\�IRU�WKH�PHPRU\�GHYLFH��6RPH�PHPRU\�
GHYLFH�OLEUDULHV�DUH�DYDLODEOH�RQ�WKH�ZHE��EXW�PDQ\�DUH�QRW��7KLV�VHFWLRQ�H[SODLQV�KRZ�WR�FUHDWH�D�OLEUDU\�
XVLQJ�WKH�PHPRU\�GDWD�VKHHW�DV�D�JXLGHOLQH�

1RWH� <RX�FDQ�IROORZ�WKH�VWHSV�LQ�WKLV�VHFWLRQ�ZLWK�HLWKHU�7LPLQJ'HVLJQHU�RU�7LPLQJ9LHZHU��+RZHYHU��
WR�VDYH�WKH�FRPSOHWHG�OLEUDU\��\RX�PXVW�XVH�7LPLQJ'HVLJQHU��7LPLQJ9LHZHU�FDQQRW�VDYH�GDWD�DQG��
WKHUHIRUH��FDQQRW�FUHDWH�D�OLEUDU\���,I�\RX�GR�QRW�KDYH�7LPLQJ'HVLJQHU��\RX�PD\�ZDQW�WR�GRZQORDG�
WKH�FRPSOHWHG�OLEUDU\�IURP�WKH�0RWRUROD�'63�ZHE�VLWH��VHH�0RWRUROD�7LPLQJ�$QDO\VLV�)LOHV�DQG�
'DWD�6KHHW�RQ�SDJH ���DQG�VNLS�WR�6HFWLRQ������5HODWLQJ�WKH�0HPRU\�DQG�'63�7LPLQJV��RQ�SDJH���
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DSP-to-SRAM Analysis

Using DSP56300 Interactive Timing Diagrams 7

)URP�HLWKHU�WKH�GLDJUDP�RU�SDUDPHWHU�ZLQGRZ�

�� &OLFN�RQ�WKH�:LQGRZ�PHQX�

�� 6HOHFW�WKH�Library ZLQGRZ��7KLV�RSHQV�D�ZLQGRZ�LQ�ZKLFK�WR�HQWHU�PHPRU\�WLPLQJV��

�� /RFDWH�WKH�0&0�����GDWD�VKHHW�WDEOH�IRU�UHDG�WLPLQJV�DQG�ZULWH�WLPLQJV���<RX�FDQ�VHSDUDWH�WLPLQJV�
LQWR�PXOWLSOH�ILOHV��VD\�RQH�OLEUDU\�IRU�UHDG�WLPLQJV�DQG�RQH�OLEUDU\�ILOH�IRU�ZULWH�WLPLQJV��+RZHYHU��
PHPRU\�WLPLQJ�WDEOHV�DUH�VR�VKRUW�WKDW�LW�PD\�EH�PRUH�FRQYHQLHQW�WR�NHHS�DOO�WLPLQJV�LQ�RQH�ILOH��

�� (QWHU�WKH�WLPLQJV��LQ�WKH�VDPH�ZD\�WKDW�\RX�HQWHU�GDWD�LQWR�DQ�HOHFWURQLF�VSUHDGVKHHW���

,I�\RX�IROORZ�WKH�IRUPDW�XVHG�HDUOLHU�IRU�WKH�'63������OLEUDULHV��7DEOH ����WKH�FRPSOHWHG�PHPRU\�OLEUDU\�
UHVHPEOHV�7DEOH���

Table 2.   MCM6341 Electronic Library—Read Timings

�� 6DYH�WKH�OLEUDU\�WR�D�ILOH��3DUDPHWHUV�DQG�GLDJUDPV�FDQ�QRZ�UHIHU�WR�WKLV�ILOH�IRU�DOO�0&0�����UHDG�
F\FOH�WLPLQJV�

3.2   Relating the Memory and DSP Timings
1RZ�WKDW�\RX�KDYH�ERWK�WKH�'63�DQG�PHPRU\�GHYLFH�OLEUDU\�WLPLQJV��\RX�FDQ�EHJLQ�WR�FUHDWH�WKH�LQWHUIDFH�
GLDJUDPV��7KH�0&0�����GDWD�VKHHW�KDV�IRXU�GLDJUDPV��%HFDXVH�WKH�'63������SURYLGHV�D�UHDG�VLJQDO�
VHSDUDWH�IURP�WKH�&KLS�6HOHFW��RQO\�RQH�0&0�����UHDG�F\FOH�DQG�RQH�ZULWH�F\FOH�GLDJUDP�UHODWH�WR�WKH�
LQWHUIDFH�ZLWK�WKH�'63�������DQG�RWKHU�'63������GHYLFHV���5HDG�&\FOH���DQG�:ULWH�&\FOH����

3.2.1   Adding Constraints
7R�FUHDWH�WKH�LQWHUIDFH�GLDJUDP�IRU�WKH�ZULWH�F\FOH��XVH�WKH�'63������65$0�:ULWH�$FFHVV�GLDJUDP�DV�D�
VWDUWLQJ�SRLQW��2SHQ�WKH�dsp56303cdr/diagrams/porta/sram/fig2B_13.td ILOH�LQ�WKH�
GLDJUDP�ZLQGRZ��

Row Name Formula Min Max Comment

1 V Part_Number [,] Motorola MCM6341 128K x 24 bit Static Random Access Memory

2 V Data_Reference [,] Motorola MCM6341/D Rev.4 - Page 5

3 V Mode_Description [,] Read Cycle Timing

4 V TAVAV [10,] 10 Read Cycle Time

5 V TAVQV [,10] 10 Address Access Time

6 V TELQV [,10] 10 Enable Access Time

7 V TGLQV [,4] 4 Output Enable Access Time

8 V TAXQX [3,] 3 Output Hold from Address Change

9 V TELQX [3,] 3 Enable Low to Output Active

10 V TGLQX [0,] 0 Output Enable Low to Output Active

11 V TEHQZ [0,5] 0 5 Enable High to Output High-Z

12 V TGHQZ [0,5] 0 5 Output Enable High to Output High-Z
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8 Using DSP56300 Interactive Timing Diagrams

DSP-to-SRAM Analysis

$V�WKH�0&0�����ZULWH�F\FOH�GLDJUDP�LQ�WKH�GDWD�VKHHW�VKRZV��W'9:+�LV�D�VHWXS�WLPH�IURP�'DWD�YDOLG�RQ�
WKH�'63�WR�:5�GHDVVHUWLRQ��%HFDXVH�W'9:+�LV�D�VHWXS�WLPH��LW�VKRXOG�EH�PRGHOHG�DV�D�FRQVWUDLQW�

7R�DGG�D�FRQVWUDLQW�

�� 7R�VHOHFW�WKH�FRQVWUDLQW�WRRO��FOLFN�RQ�WKH�CONST�EXWWRQ�WR�WKH�OHIW�RI�WKH�GLDJUDP�ZLQGRZ�

Figure 3.   Constraint Tool

�� &OLFN�RQ�WKH�FRQVWUDLQW�VRXUFH��VKRZQ�DV�Data out edge LQ�)LJXUH����

�� &OLFN�RQ�WKH�FRQVWUDLQW�GHVWLQDWLRQ��WR# deassertion edge�LQ�)LJXUH����

Figure 4.   Adding Constraints

�� 7LPLQJ'HVLJQHU�GLVSOD\V�D�FRQVWUDLQW�GLDORJ�ER[�WKDW�DOORZV�\RX�WR�VHOHFW�WKH�DSSURSULDWH�PHPRU\�
WLPLQJ�IURP�WKH�OLEUDU\�ILOH��&OLFN�RQ�WKH�Browse Library . . .�EXWWRQ�

Constraint tool

Valid Address

Data Out

t111

t112

t103

t109

t108

t107

t102t114 t102

t101

t114

t100t100

Figure 2B-13 SRAM Write Access

A0-A17 AA0-AA3

WR#

RD#

D0-D23

Motorola DSP56303/D Rev. 2- Preliminary Data

Data out 
edge

:5��GHDVVHUWLRQ�HGJH
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DSP-to-SRAM Analysis

Using DSP56300 Interactive Timing Diagrams 9

�� ,Q�WKH�OLEUDU\�EURZVHU�ZLQGRZ��ORFDWH�WKH�DSSURSULDWH�OLEUDU\�WLPLQJ�ILOH��DV�VKRZQ�LQ�)LJXUH����7KH�
7'9:+�WLPLQJ�LV�LQ�WKH�wr_cyc1�OLEUDU\��ZKLFK�LV�VDYHG�LQ�motorola/mcm6341/rev4_lib�
GLUHFWRU\��6HOHFW�Paste��ZKLFK�GLUHFWV�7LPLQJ'HVLJQHU�WR�UHIHU�WR�WKLV�OLEUDU\�IRU�WKH�YDOXH�RI�WKLV�
WLPLQJ�FRQVWUDLQW�VSHFLILFDWLRQ���,I�RWKHU�OLEUDULHV�DUH�DYDLODEOH��\RX�FDQ�VZDS�DPRQJ�WKHP�E\�FKDQJLQJ�
WKH�SDWK�DOLDV�YDOXH�LQ�WKH�SDUDPHWHU�ZLQGRZ��

Figure 5.   Browse for Library
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10 Using DSP56300 Interactive Timing Diagrams

DSP-to-SRAM Analysis

)LJXUH���VKRZV�WKH�FRQVWUDLQW�GLDORJ�ER[�DIWHU�WKH�OLEUDU\�WLPLQJ�ILOH�KDV�EHHQ�VHOHFWHG�

Figure 6.   Constraint Dialog Box

PRWRUROD�PFP�����UHY�BOLE�ZUBF\F��7'9:+

(GJH�DW�������RQ�VLJQDO�:5�

(GJH�DW�������RQ�VLJQDO�'��'��
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DSP-to-SRAM Analysis

Using DSP56300 Interactive Timing Diagrams 11

3.2.2   Adding Signals
7KH�ZULWH�F\FOH�WLPLQJ�GLDJUDP�LQ�WKH�0&0�����GDWD�VKHHW�LQFOXGHV�DQ�DGGLWLRQDO�VLJQDO�OLQH��4��WKDW�\RX�
PXVW�DGG�WR�WKH�GLDJUDP��7R�DGG�D�VLJQDO��IROORZ�WKHVH�VWHSV��

�� &OLFN�WKH�SIGNAL�EXWWRQ�LQ�WKH�WRS��OHIW�FRUQHU�RI�WKH�GLDJUDP�ZLQGRZ��VHH�)LJXUH�����
7LPLQJ'HVLJQHU�GLVSOD\V�D�GLDORJ�ER[��VKRZQ�FRPSOHWHG�LQ�)LJXUH����

Figure 7.   Signal Tool

�� ,Q�WKH�GLDORJ�ER[�1DPH�ILHOG��HQWHU�Q.

�� )URP�WKH�'LUHFWLRQ�PHQX��VHOHFW�out��

�� ,Q�WKH�LQLWLDO�VWDWH�ER[��VHOHFW�Z��

Figure 8.   6LJQDO�$WWULEXWHV�'LDORJ�%R[

�� &OLFN�OK.�7LPLQJ'HVLJQHU�GLVSOD\V�WKH�VLJQDO�QDPH�Q�DW�WKH�ERWWRP�RI�\RXU�GLDJUDP�ZLQGRZ��

�� &OLFN�WR�WKH�ULJKW�RI�WKH�VLJQDO�QDPH�LQ�WKH�GLDJUDP�DUHD�WR�GLVSOD\�WKH�VLJQDO��

�� 7R�FRPSOHWH�DQG�GLVSOD\�WKH�VLJQDO��FOLFN�DW�WKH�ILYH�SODFHV�LQGLFDWHG�LQ�)LJXUH���

SIGNAL button
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12 Using DSP56300 Interactive Timing Diagrams

DSP-to-SRAM Analysis

Figure 9.   Adding Q Signal

7KH�GDWD�VKHHW�VKRZV�WKDW�WKH�WZR�GDWD�DUHDV�IRU�VLJQDO�4�DUH�LQYDOLG��7KHUHIRUH��\RX�PXVW�PDUN�WKHP�
LQYDOLG�LQ�WKH�GLDJUDP��DV�IROORZV�

�� &OLFN�RQ�D�GDWD�DUHD�

�� &OLFN�RQ�WKH�INVALID�EXWWRQ�VKRZQ�LQ�)LJXUH����DQG�ORFDWHG�DW�WKH�WRS�RI�WKH�GLDJUDP�ZLQGRZ��
)LJXUH����VKRZV�WKH�UHVXOW�

Figure 10.   Invalid Tool

Valid Address

Data Valid

t111

t112
t110

t103

t109
tWHDX

t108

tDVWH

t107

t102
tWHAX

tWLWH

tAVWH

t114
t102t101

tWLWHtAVWL

t114

tWLEH

t100
tAVAV
t100

tAVAV

0ns 10ns 20ns

CLKOUT

A0-A17 AA0-AA3

#E (chip enable)

#WR

#RD

D0-D23 (data in)

Q (data out)

Arrows indicate where to click in the diagram.

INVALID button

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



DSP-to-SRAM Analysis

Using DSP56300 Interactive Timing Diagrams 13

�� 5HSHDW�VWHSV���DQG���WR�LQYDOLGDWH�WKH�RWKHU�SRUWLRQ�RI�WKH�4�VLJQDO�OLQH�

Figure 11.   Changing Signal from Valid to Invalid

3.2.3   Adding Delays
$GGLQJ�GHOD\V�LV�VLPLODU�WR�DGGLQJ�FRQVWUDLQWV��$V�WKH�0&0�����GDWD�VKHHW�VKRZV��7:/4=�LV�D�GHOD\�
IURP�:5�DVVHUWLRQ�WR�'DWD�2XW�+LJK�=�RQ�WKH�4�VLJQDO�OLQH�FUHDWHG�HDUOLHU��7R�DGG�WKLV�GHOD\�WR�\RXU�
GLDJUDP��IROORZ�WKHVH�VWHSV�

�� &OLFN�RQ�WKH�DELAY�EXWWRQ�VKRZQ�LQ�)LJXUH����DQG�ORFDWHG�DW�WKH�OHIW�RI�WKH�GLDJUDP�ZLQGRZ�

Figure 12.   Delay Tool

Valid Address

Data Valid

t111

t112
t110

t103

t109
tWHDX

t108

tDVWH

t107

t102
tWHAX

tWLWH

tAVWH

t114
t102t101

tWLWHtAVWL

t114

tWLEH

t100
tAVAV
t100

tAVAV

0ns 10ns 20ns

CLKOUT

A0-A17 AA0-AA3

#E (chip enable)

#WR

#RD

D0-D23 (data in)

Q (data out)

DELAY button
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14 Using DSP56300 Interactive Timing Diagrams

DSP-to-SRAM Analysis

�� &OLFN�RQ�WKH�VLJQDO�HGJH�WKDW�LV�WKH�VRXUFH�RI�WKH�GHOD\��#WR assertion edge�LQ�)LJXUH������

�� &OLFN�RQ�WKH�HGJH�WKDW�LV�WKH�GHVWLQDWLRQ�RI�WKH�GHOD\��Q High-Z edge�LQ�)LJXUH������

Figure 13.   Adding Delays

 
WR# assertion edge

Q High-Z edge

Valid Address

Data Valid

t111

t112
t110

t103

t109
tWHDX

t108

tDVWH

t107

t102
tWHAX

tWLWH

tAVWH

t114
t102t101

tWLWHtAVWL

t114

tWLEH

t100
tAVAV
t100

tAVAV

Port A Write Cycle

0ns 10ns 20ns

CLKOUT

A0-A17 AA0-AA3

#E (chip enable)

#WR

#RD

D0-D23 (data in)

Q (data out)

Motorola DSP56303/D Rev. 2 - Figure 2B-13 page 2B-20
Motorola MCM6341/D Rev. 4 - Page 7
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DSP-to-SRAM Analysis

Using DSP56300 Interactive Timing Diagrams 15

�� :KHQ�WKH�GHOD\�GLDORJ�ER[�VKRZQ�LQ�)LJXUH����DSSHDUV��VHOHFW�WKH�DSSURSULDWH�GHOD\�IURP�WKH�PHPRU\�
OLEUDU\�ILOH�FUHDWHG�SUHYLRXVO\��VHH�&UHDWLQJ�D�0HPRU\�/LEUDU\�RQ�SDJH ���

Figure 14.   Delay Dialog Box
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16 Using DSP56300 Interactive Timing Diagrams

DSP-to-SRAM Analysis

�� $GG�WKH�UHPDLQLQJ�GHOD\V��UHSHDW�VWHSV��±����2QFH�DOO�PHPRU\�GHOD\�DQG�FRQVWUDLQW�WLPLQJV�DUH�DGGHG��
WKH�ILQDO�GLDJUDP�VKRXOG�ORRN�VLPLODU�WR�WKH�RQH�VKRZQ�LQ�)LJXUH����

Figure 15.   Completed DSP56303-MCM6341 Write Interface Diagram

)RU�D�PRUH�GHWDLOHG�GLVFXVVLRQ�RI�KRZ�WR�HQWHU�FRQVWUDLQWV�DQG�GHOD\V��UHIHU�WR�WKH�7LPLQJ'HVLJQHU�RU�
7LPLQJ9LHZHU�RQ�OLQH�KHOS�IDFLOLW\�

Valid Address

Data Valid

TWHQXTWLQZ

t111

t112

t110

t103

t109

tWHDXt108

tDVWH

t107

t102

tWHAX

tWLWH

tAVWH

t114

t102t101

tWLWHtAVWL

t114

tWLEH

t100

tAVAV

t100

tAVAV

Port A Write Cycle

0ns 10ns 20ns

CLKOUT

A0-A17 AA0-AA3

#E (chip enable)

#WR

#RD

D0-D23 (data in)

Q (data out)

Motorola DSP56303/D Rev. 2- Figure 2B-13 page 2B-20

Motorola MCM6341/D Rev. 4 - Page 7
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DSP-to-SRAM Analysis

Using DSP56300 Interactive Timing Diagrams 17

3.3   Finding and Correcting Timing Violations
$�WLPLQJ�YLRODWLRQ�RFFXUV�ZKHQ�WKHUH�LV�QR�PDUJLQ�EHWZHHQ�WKH�'63�VSHFLILHG�WLPLQJ�DQG�WKH�PHPRU\�
WLPLQJ��7KH�RQ�OLQH�7LPLQJ'HVLJQHU�KHOS�GHILQHV�PDUJLQ�DV�IROORZV��

0DUJLQ�LQGLFDWHV�WKH�DPRXQW�RI�WLPH�E\�ZKLFK�D�FRQVWUDLQW�LV�VDWLVILHG�RU�YLRODWHG�DQG�LV�VKRZQ�EHWZHHQ�DQJOH�
EUDFNHWV��)RU�VDWLVILHG�FRQVWUDLQWV��H�J������!���PDUJLQ�VKRZV�WKH�DPRXQW�RI�WLPH�EH\RQG�ZKDW�LV�UHTXLUHG�E\�WKH�
FRQVWUDLQW��IRU�YLRODWHG�FRQVWUDLQWV��H�J�������!���PDUJLQ�VKRZV�WKH�DPRXQW�RI�WLPH�QHHGHG�LQ�RUGHU�WR�VDWLVI\�WKH�
FRQVWUDLQW�

,W�LV�RIWHQ�KHOSIXO�WR�FKHFN�FRQVWUDLQW�ERXQGDULHV�LQ�RUGHU�WR�XQGHUVWDQG�WKH�WLPLQJ�LQWHUDFWLRQV��HVSHFLDOO\�
ZKHQ�DQDO\]LQJ�WLPLQJ�YLRODWLRQV��7R�GLVSOD\�WLPLQJ�PDUJLQV�LQ�7LPLQJ'HVLJQHU��GRXEOH�FOLFN�RQ�D�WLPLQJ�
LQ�WKH�GLDJUDP�RU�UHIHU�WR�WKH�DSSURSULDWH�SDUDPHWHU�WDEOH�

7KLV�VHFWLRQ�H[SODLQV�KRZ�WR�LGHQWLI\��YDOLGDWH�DQG�FRUUHFW�WLPLQJ�YLRODWLRQV�ZLWK�7LPLQJ'HVLJQHU�

3.3.1   Identifying Violations
7LPLQJ'HVLJQHU�GLVSOD\V�YLRODWHG�WLPLQJV�LQ�UHG��)LJXUH����VKRZV�DQ�LQWHUIDFH�ZLWK�YLRODWLRQV�

Figure 16.   12-ns MCM6341 to DSP56303 Interface—in Violation

Valid Address

Valid Data

TGHQZ
TEHQZ

TGLQV

TELQV
TAVQV

tGLQX
tELQX

t117

t106

t105

t104

t100
tAVAV

t100
tAVAV

Port A Read Cycle accessing 128Kx24 FSRAM

CLKOUT

Address bus

AA/#E (chip enable)

#RD/#G (output enable)

Data Out

Supply Current

Motorola DSP56303/D Rev. 2 - Figure 2B-12, page 2B-20
Motorola MCM6341/D Rev. 4 - Page 6
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18 Using DSP56300 Interactive Timing Diagrams

DSP-to-SRAM Analysis

7LPLQJV�����DQG�����DUH�DFFHVV�WLPHV�IRU�WKH�PHPRU\�GHYLFH���0HPRU\�LQWHUIDFH�DFFHVV�WLPLQJV�DUH�WKH�
WLPLQJV�PRVW�OLNHO\�WR�KDYH�YLRODWLRQV��VR�FKHFN�WKHP�ILUVW�GXULQJ�\RXU�DQDO\VLV���7LPLQJ'HVLJQHU�GLVSOD\V�
WLPLQJV�����DQG�����LQ�UHG�EHFDXVH�WKH\�UHTXLUH�YDOLG�GDWD�EHIRUH�WKH�PHPRU\�GHYLFH�FDQ�SURYLGH�LW��$V�WKH�
SDUDPHWHU�WDEOH��7DEOH����VKRZV��W����PXVW�KDYH�GDWD�ZLWKLQ������QV��DQG�WKH�PHPRU\�GRHV�QRW�JXDUDQWHH�
GDWD�XQWLO����QV��UHVXOWLQJ�LQ�D�PDUJLQ�RI�������!��

3.3.2   Validating Timing Violations
7LPLQJ�GLDJUDPV�LQGLFDWH�SRWHQWLDO�YLRODWLRQV��9DOLGDWH�DOO�SRWHQWLDO�YLRODWLRQV�DV�IROORZV�

�� 0DNH�VXUH�WKDW�WKH�OLEUDU\�YDOXH�LV�FRUUHFW��&KHFN�WKH�WLPLQJ�LQ�WKH�SDUDPHWHU�WDEOH�DQG�FRPSDUH�LW�WR�
WKH�WLPLQJ�YDOXH�LQ�WKH�DSSURSULDWH�GDWD�VKHHW���)RU�H[DPSOH��UHIHU�WR�WKH�'63������GDWD�VKHHW�DQG�WKH�
SDUDPHWHU�WDEOH�VKRZQ�LQ�7DEOH���WR�YDOLGDWH�WKH�WLPLQJ�YLRODWLRQV�VKRZQ�LQ�)LJXUH�����

Table 3. Parameter Table for 12-ns Memory Interface Diagram

Row Name Formula Min Max Margin Comment

� 9 '63B1XPEHU �'63�3DUWB1XPEHU 0RWRUROD�'63���������%LW�*HQHUDO�3XU�
SRVH�'LJLWDO�6LJQDO�3URFHVVRU

� 9 0(025<B1XPEHU �PHP�
RU\�3DUWB1XPEHU

0RWRUROD�0&0��������.�[����ELW�6WDWLF�
5DQGRP�$FFHVV�0HPRU\

� 9 'DWDB5HIHUHQFH� �'63�'DWDB5HIHUHQ
FH

0RWRUROD�'63������'�5HY������)LJXUH�
�%����SDJH��%����

� 9 'DWDB5HIHUHQFH� �PHP�
RU\�'DWDB5HIHUHQFH

0RWRUROD�0&0�����'�5HY�����3DJH��

� 9 0RGHB'HVFULSWLRQ >�@ 3RUW�$�5HDG�&\FOH�DFFHVVLQJ����.[���
)65$0

� 9 $OLDVHV >�@ $OLDVHV�UHTXLUHG�IRU�OLEUDU\�SDWK�VHWWLQJV

� $ �'63 GVS�����FGU�OLEUDU\�
SRUWD�VUDP��ZV��IUHT

� $ �PHPRU\ PRWRU�
ROD�PFP�����UHY�BOL
E��PHPVSHHG

� $ �IUHT ��� (QWHU�����!�0+]�

�� $ �ZV �ZV (QWHU���ZV��ZV��ZV������ZV!�ZDLW�VWDWHV

�� $ �PHPVSHHG ��QV (QWHU����QV����QV!�0HPRU\�6SHHG

�� 9 &RQVWDQWV >�@ &RQVWDQWV�5HTXLUHG�IRU�)RUPXODV

�� 9 IUHT ��� ��� ��� (QWHU��[!�0+]�IUHTXHQF\�RI�RSHUDWLRQ

�� 9 7& ����IUHT�
����� �� �� ��IUHT��LQ�QV�

�� 9 :6 � � � 5HTXLUHG�ZDLW�VWDWHV�IRU�DFFHVV�WR�PHPRU\�
GHYLFH

�� 9 GXW\�F\FOH �� �� ��
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DSP-to-SRAM Analysis

Using DSP56300 Interactive Timing Diagrams 19

�� ,I�WKH�SDUDPHWHU�YDOXHV�DUH�FRUUHFW��FKHFN�WKH�PDUJLQ�RI�WKH�YLRODWHG�WLPLQJ�ZLWK�DQ\�RWKHU�UHODWHG�
WLPLQJV��FRPSDUH�RWKHU�GHOD\V�LQ�WKH�SDUDPHWHU�WDEOH�ZLWK�WKH�GDWD�VKHHW�WLPLQJ�YDOXHV��

,I�WKHVH�WZR�FKHFNV�LQGLFDWH�DQ�DFWXDO�YLRODWLRQ��WKDW�LV��WKH\�UHYHDO�QR�OLEUDU\�RU�GLDJUDP�FUHDWLRQ�HUURUV���
\RXU�QH[W�VWHSV�DUH�WR�

�� 'RFXPHQW�WKH�YLRODWLRQ�

�� 'HWHUPLQH�ZKHWKHU�WKH�YLRODWLRQ�LV�DQ�LVVXH�LQ�D�JLYHQ�V\VWHP��

,I�WKH�WLPLQJ�YLRODWLRQ�FDXVHV�D�SUREOHP��\RX�PD\�EH�DEOH�WR�XVH�D�GLIIHUHQW�GHYLFH�

,Q�WKH�H[DPSOH�VKRZQ�LQ�)LJXUH�����WLPLQJ�W����LV�LQ�YLRODWLRQ�ZLWK�'63�WLPLQJ�W*/49��7KH�UHIHUHQFHG�
OLEUDU\�YDOXHV�DUH�FRUUHFW�DQG�WKH�WLPLQJ�LV�FOHDUO\�LQ�YLRODWLRQ�ZKHQ�WKH�'63�RSHUDWHV�DW�����0+]��7KLV�
YLRODWLRQ�KDV�WZR�SRVVLEOH�VROXWLRQV��

� 5XQ�WKH�'63�DW�D�VORZHU�VSHHG��LI�DFFHSWDEOH�LQ�D�VSHFLILF�DSSOLFDWLRQ��

� 8VH�IDVWHU�65$0��LI�WKH�DSSOLFDWLRQ�UHTXLUHV�WKH�'63�WR�UXQ�DW�����0+]���

�� 9 ULVLQJ�MLWWHU � � �

�� 9 IDOOLQJ�MLWWHU � � �

�� 9 ,QSXWB&RQVWUDLQWV >�@

�� & W$9$9 �PHPRU\�7$9$9 �� ���! 5HDG�&\FOH�7LPH

�� & W��� �'63�W����:6�7&� �� ���! $GGUHVV�9DOLG

�� & W��� >�����@ ���� ������! $GGUHVV�DQG�$$�YDOLG�WR�LQSXW�GDWD�YDOLG

�� & W��� >����@ ��� ������! �5'�DVVHUWLRQ�WR�LQSXW�GDWD�YDOLG

�� & W��� �'63�W��� � ���! 5'�GHDVVHUWLRQ�WR�GDWD�QRW�YDOLG��GDWD�KROG�
WLPH�

�� 9 2XWSXWB'HOD\V >�@

�� ' 7$949 �PHPRU\�7$949 �� $GGUHVV�$FFHVV�7LPH

�� ' 7(/49 �PHPRU\�7(/49 �� (QDEOH�$FFHVV�7LPH

�� ' 7*/49 �PHPRU\�7*/49 � 2XWSXW�(QDEOH�$FFHVV�7LPH

�� ' W(/4; �PHPRU\�7(/4; � (QDEOH�/RZ�WR�2XWSXW�$FWLYH

�� ' W*/4; �PHPRU\�7*/4; � 2XWSXW�(QDEOH�/RZ�WR�2XWSXW�$FWLYH

�� ' 7(+4= �PHPRU\�7(+4= � � (QDEOH�+LJK�WR�2XWSXW�+LJK�=

�� ' 7*+4= �PHPRU\�7*+4= � � 2XWSXW�(QDEOH�+LJK�WR�2XWSXW�+LJK�=

�� ' W��� >��@ � 5'�GHDVVHUWLRQ�WR�DGGUHVV�QRW�YDOLG

Table 3. Parameter Table for 12-ns Memory Interface Diagram (Continued)

Row Name Formula Min Max Margin Comment
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20 Using DSP56300 Interactive Timing Diagrams

DSP-to-SRAM Analysis

)RU�H[DPSOH��D����QV�65$0�PLJKW�FRUUHFW�WKH�YLRODWLRQ�VKRZQ�LQ�)LJXUH�����VR�\RX�FRXOG�HQWHU�DQG�
DQDO\]H�WKH����QV�PHPRU\�LQWHUIDFH�7KH����QV�0&0�����LQWHUIDFH�VKRZQ�LQ�)LJXUH����KDV�QR�YLRODWLRQV��
VR�\RX�FDQ�XVH�WKH����QV�PHPRU\�LQ�D�V\VWHP�ZLWK�WKH�'63������

Figure 17.   10-ns MCM6341 to DSP56303 Interface

3.4   Adjusting an Interface for Various Speeds
:LWK�7LPLQJ'HVLJQHU��\RX�FDQ�DQDO\]H�LQWHUIDFH�WLPLQJV�DW�YDULRXV�PHPRU\�DQG�'63�VSHHGV��9DULDEOHV�LQ�
WKH�SDUDPHWHU�WDEOH�VHOHFW�WKH�DSSURSULDWH�'63�DQG�PHPRU\�VSHHG��7DEOH���VKRZV�WKH�YDULDEOHV�LQ�WKH�
SDUDPHWHU�WDEOH�WKDW�FDQ�EH�FKDQJHG���PHP���IUHT���ZV��IUHT��DQG�:6.

Table 4. Speed Settings in the Parameter Table

Row Name Formula Min Max Margin Comment

6 V Aliases [,]

7 A $DSP :dsp56303cdr:library:porta:sram:$ws:$freq

8 A $memory :mcm6341:rev4_lib:$mem

9 A $mem 12

10 A $freq 100

Valid Address

Valid Data

TGHQZ
TEHQZ

TGLQV

TELQV
TAVQV

tGLQX
tELQX

t117

t106

t105

t104

t100
tAVAV

t100
tAVAV

Port A Read Cycle accessing 128Kx24 FSRAM

CLKOUT

Address bus

AA/#E (chip enable)

#RD/#G (output enable)

Data Out

Supply Current

Motorola DSP56303/D Rev. 2- Figure B2-12 on page 2B-20
Motorola MCM6341/D Rev. 4 - Page 6
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DSP-to-SRAM Analysis

Using DSP56300 Interactive Timing Diagrams 21

7KH�IROORZLQJ�H[DPSOHV�GHPRQVWUDWH�ZD\V�WR�DGMXVW�DQ�LQWHUIDFH�ZLWK�WKH�SDUDPHWHU�WDEOH�

� &KDQJH�'63�VSHHG��7R�PRGHO�DQ����0+]�'63��FKDQJH�WKH�YDOXHV�RI�IUHT�DQG��IUHT�WR������'63�
WLPLQJ�IRUPXODV�XVH�WKH�freq�YDULDEOH�WR�GHWHUPLQH�FORFN�F\FOH�WLPH��7KH��IUHT�DOLDV�VHOHFWV�WKH�
���0+]�OLEUDU\�ILOH�UHIHUHQFHG�LQ�URZ�����,Q�WKLV�FDVH��\RX�PXVW�DOVR�FKDQJH�OLEUDU\�SDWK��VLQFH�WKH�
���0+]�DQG����0+]�WLPLQJV�DUH�IRU�D�GLIIHUHQW�GHYLFH��RQH�PDGH�ZLWK�8'5��UDWKHU�WKDQ�&'5��
SURFHVV�WHFKQRORJ\���7R�FKDQJH�WKH�OLEUDU\�SDWK��FKDQJH�WKH�YDOXH�RI�WKH��'63�DOLDV�IURP�
GVS�����FGU�WR�GVS�����XGU���,W�LV�QRW�DOZD\V�QHFHVVDU\�WR�FKDQJH�WKH�OLEUDU\�SDWK��DV�\RX�FDQ�VHH�
IURP�WKH�IROORZLQJ�H[DPSOH�EDVHG�RQ�FKDQJLQJ�PHPRU\�GHYLFH�VSHHG��

� &KDQJH�PHPRU\�GHYLFH�VSHHG��&KDQJH�WKH�YDOXH�RI��PHP�WR�D�GLIIHUHQW�VSHHG��D�OLEUDU\�ILOH�IRU�
WKDW�VSHHG�PXVW�H[LVW���)RU�H[DPSOH��LQ�WKH�GRZQORDGHG�ILOH�ZLWK�WKH�0&0�����OLEUDULHV��ERWK�
���QV�WLPLQJV�DQG����QV�WLPLQJV�DUH�DYDLODEOH��6R��WKH�YDOXH�RI��PHPVSHHG�FDQ�EH�FKDQJHG�
EHWZHHQ����QV�DQG����QV�WR�DQDO\]H�ERWK�LQWHUIDFHV�

� &KDQJH�PHPRU\�DFFHVV�WLPH��7R�PRGHO�D�VORZHU�PHPRU\�DFFHVV�WLPH��FKDQJH�WKH�ZDLW�VWDWH�
VHWWLQJ��)RU�H[DPSOH��WR�PRGHO�IRU�WKUHH�ZDLW�VWDWHV��FKDQJH�WKH�YDOXH�RI��ZV�WR��ZV��WR�VHOHFW�WKH�
WKUHH�ZDLW�VWDWH�OLEUDU\�ILOH�IURP�WKH�'63�OLEUDULHV��DQG�WKH�YDOXH�RI�:6�WR����WR�SURYLGH�WKH�FRUUHFW�
ZDLW�VWDWH�YDOXH�IRU�WLPLQJ�FDOFXODWLRQV�

3.4.1   Substituting Device Libraries in a Diagram
0HPRU\�PDQXIDFWXUHUV�RIWHQ�XVH�GLIIHUHQW�QDPLQJ�FRQYHQWLRQV�IRU�D�JLYHQ�WLPLQJ�VSHFLILFDWLRQ��7KHUHIRUH��
DIWHU�VZDSSLQJ�OLEUDULHV��EH�VXUH�WR�FKHFN�WKH�LQIRUPDWLRQ�LQ�WKH�SDUDPHWHU�ZLQGRZ�WR�HQVXUH�WKDW�WLPLQJ�
QDPHV�DUH�VWLOO�YDOLG��7LPLQJ'HVLJQHU�PD\�VKRZ�WLPLQJ�VSHFLILFDWLRQ�DV�YDOLG�LQ�WKH�GLDJUDP�ZLQGRZ��EXW�
IODJ�WKHP�ZLWK�DQ�ERROR�LQ�WKH�SDUDPHWHU�ZLQGRZ��,I�WKLV�RFFXUV��GHOHWH�WKH�WLPLQJ�LQ�WKH�GLDJUDP�
ZLQGRZ�DQG�DGG�WKH�VSHFLILFDWLRQ�DJDLQ²WKLV�WLPH�EURZVLQJ�IRU�WKH�FRUUHFW�WLPLQJ�QDPH�LQ�WKH�DSSURSULDWH�
PHPRU\�OLEUDU\�

11 A $ws 1ws

12 V Constants [,]

13 V freq 100 100 100

14 V TC ((1/freq)*1000) 10 10

15 V WS 1 1 1

16 V duty.cycle 50 50 50

17 V rising.jitter 0 0 0

18 V falling.jitter 0 0 0

19 V Input_Constraints [,]

20 C tAVAV $memory:TAVAV 12 <5,> Read Cycle 
Time

21 C t100 $DSP:t100(WS,TC) 16 <1,> Address Valid

Table 4. Speed Settings in the Parameter Table (Continued)

Row Name Formula Min Max Margin Comment
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22 Using DSP56300 Interactive Timing Diagrams

DSP-to-DRAM Analysis

4   DSP-to-DRAM Analysis
7KH�VWHSV�IRU�'5$0�DQG�65$0�DQDO\VLV�DUH�WKH�VDPH��+RZHYHU��'5$0�DQDO\VLV�WDNHV�ORQJHU�EHFDXVH�
'5$0�LQWHUIDFHV�UHTXLUH�PDQ\�PRUH�WLPLQJ�UHODWLRQVKLSV��7KLV�VHFWLRQ�SURYLGHV�DGGLWLRQDO�LQIRUPDWLRQ�WR�
KHOS�ZLWK�'5$0�DQDO\VLV��EXW�GRHV�QRW�UHSHDW�WKH�SURFHGXUHV�GHWDLOHG�LQ�'63�WR�65$0�$QDO\VLV�RQ�
SDJH ��

4.1   Entering DRAM Timings
(QWHU�WKH�'5$0�WLPLQJV�LQ�WKH�VDPH�ZD\�WKDW�\RX�HQWHUHG�65$0�WLPLQJV��$OWKRXJK�\RX�FRXOG�XVH�D�
GLIIHUHQW�IRUPDW�IRU�WKH�'5$0�OLEUDU\��\RX�PD\�ILQG�LW�KHOSIXO�WR�XVH�WKH�VDPH�IRUPDW�GHILQHG�IRU�65$0��
8VLQJ�WKH�VDPH�IRUPDW�IRU�HDFK�OLEUDU\�PDNHV�LW�HDVLHU�WR�ILQG�LQIRUPDWLRQ��7DEOH���VKRZV�D�OLEUDU\�FUHDWHG�
IURP�D�'5$0�GDWD�VKHHW�

Table 5. DRAM Library for 60-ns EDO DRAM

Row Name Formula Min Max Comment

1 V Part_Number [,] Samsung 1Mx16bit CMOS Dynamic RAM with Fast 
Page Mode

2 V Data_Reference [,] KM416V1200C-6 CMOS DRAM Data Sheet March 1999

3 V Mode_Descriptio
n

[,] All -6 Timings

4 V tRC [110,] 110 Random read or write cycle time

5 V tRWC [155,] 155 Read-modify-write cycle time

6 V tRAC [,60] 60 Access time from /RAS

7 V tCAC [,15] 15 Access time from /CAS

8 V tAA [,30] 30 Access time from column address

9 V tCLZ [0,] 0 /CAS to output in Low-Z

10 V tOFF [0,15] 0 15 Output buffer turn-off delay

11 V tT [3,50] 3 50 Transition time (rise and fall)

12 V tRP [40,] 40 /RAS precharge time

13 V tRAS [60,10000] 60 10000 /RAS pulse width

14 V tRSH [15,] 15 /RAS hold time

15 V tCSH [60,] 60 /CAS hold time

16 V tCAS [15,10000] 15 10000 /CAS pulse width

17 V tRCD [20,45] 20 45 /RAS to /CAS delay time

18 V tRAD [15,30] 15 30 /RAS to column address delay time

19 V tCRP [5,] 5 /CAS to /RAS precharge time

20 V tASR [0,] 0 Row address set-up time
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21 V tRAH [10,] 10 Row address hold time

22 V tASC [0,] 0 Column address set-up time

23 V tCAH [10,] 10 Column address hold time

24 V tRAL [30,] 30 Column address to /RAS lead time

25 V tRCS [0,] 0 Read command set-up time

26 V tRCH [0,] 0 Read command hold time referenced to /CAS

27 V tRRH [0,] 0 Read command hold time referenced to /RAS

28 V tWCH [10,] 10 Write command hold time

29 V tWP [10,] 10 Write command pulse width

30 V tRWL [15,] 15 Write command to /RAS lead time

31 V tCWL [15,] 15 Write command to /CAS lead time

32 V tDS [0,] 0 Data set-up time

33 V tDH [10,] 10 Data hold time

34 V tREF1 [,16000000] 16000000 Refresh period (1K, Normal)

35 V tREF2 [,64000000] 64000000 Refresh period (4K, Normal)

36 V tREF3 [,128000000
]

128000000 Refresh period (L-ver)

37 V tWCS [0,] 0 Write command set-up time

38 V tCWD [40,] 40 /CAS to /W delay time

39 V tRWD [85,] 85 /RAS to /W delay time

40 V tAWD [55,] 55 Column address to /W delay time

41 V tCPWD [60,] 60 /CAS precharge to /W delay time

42 V tCSR [5,] 5 /CAS set-up time (/CAS before /RAS refresh)

43 V tCHR [10,] 10 /CAS hold time (/CAS before /RAS refresh)

44 V tRPC [5,] 5 /RAS to /CAS precharge time

45 V tCPA [,35] 35 Access time from /CAS precharge

46 V tPC [40,] 40 Fast Page mode cycle time

47 V tPRWC [80,] 80 Fast Page read-modify-write cycle time

48 V tCP [10,] 10 /CAS precharge time (Fast Page cycle)4

49 V tRASP [60,200000] 60 200000 /RAS pulse width (Fast Page cycle)

50 V tRHCP [35,] 35 /RAS hold time from /CAS precharge

Table 5. DRAM Library for 60-ns EDO DRAM (Continued)

Row Name Formula Min Max Comment
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24 Using DSP56300 Interactive Timing Diagrams

DSP-to-DRAM Analysis

4.2   Connecting DSP to DRAM
)LJXUH����VKRZV�WKH�3DJH�0RGH�5HDG�LQWHUIDFH�EHWZHHQ�WKH�'63������DQG�'5$0��7KH�'5$0�LQWHUIDFH�
GLDJUDP�LV�FRQVLGHUDEO\�PRUH�FRPSOH[�WKDQ�WKH�65$0�GLDJUDP��GXH�WR�WKH�QXPEHU�RI�WLPLQJ�UHODWLRQVKLSV�
UHTXLUHG�LQ�WKH�LQWHUIDFH��+RZHYHU��WKH�DUUDQJHPHQW�LV�WKH�VDPH��WLWOH�DQG�UHIHUHQFH�LQIRUPDWLRQ�DUH�DW�WKH�
EDVH�RI�WKH�GLDJUDP�DQG�WKH�VDPH�FRQYHQWLRQV�UHODWH�WKH�VLJQDOV�WR�HDFK�RWKHU��IRU�H[DPSOH��DGGUHVV�OLQHV�
DUH�DERYH�GDWD�OLQHV��ZKLFK�DUH�DW�WKH�ERWWRP�RI�WKH�GLDJUDP��

51 V tOEA [,15] 15 /OE access time

52 V tOED [15,] 15 /OE to data delay

53 V tOEZ [0,15] 0 15 Output buffer turn off delay time from /OE

54 V tOEH [15,] 15 /OE command hold time

55 V tRASS [100000,] 1000
00

/RAS pulse width (C-B-R) self refresh

56 V tRPS [110,] 110 /RAS precharge time (C-B-R self refresh)

57 V tCHS [(-50),] -50 /CAS hold time (C-B-R self refresh)

Table 5. DRAM Library for 60-ns EDO DRAM (Continued)

Row Name Formula Min Max Comment
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Figure 18.   EDO DRAM to DSP56303 Page Mode Read Interface Diagram

Row Add Column Address Column AddressColumn AddressLast Column Address

Data In Data In Data In
tOFF
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tCAC
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tCLZ
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tCPA
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tOE

tCPA
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tOD

tCHO

tCPA

t134

tOE

t153

t133

t132

tOES
tOEPtOEPtOES
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tRRHtRCS

tRCS
tRCS

t143
tRCS

tCAH
tCAH tASC

tCAH
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tAR

t141
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tASCtASC
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tPC
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tCP

tCAStCP
tPC

tPC
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Figure 2-16 DRAM Page Mode Read Access
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Implications for Design

4.3   Analyzing the DSP-to-DRAM Interface
7KLV�DQDO\VLV�LV�VLPLODU�WR�WKH�65$0�DQDO\VLV��:KLOH�WKH�SDUDPHWHU�WDEOH�IRU�WKH�'5$0�LQWHUIDFH�LV�ODUJHU��
GXH�WR�WKH�QXPEHU�RI�WLPLQJV�VSHFLILHG�LQ�WKH�LQWHUIDFH��WKH�RUGHU�RI�WKH�LQIRUPDWLRQ�LV�VLPLODU�WR�WKDW�LQ�WKH�
65$0�SDUDPHWHU�WDEOH��)RU�WKLV�DQDO\VLV��UHXVH�WKH�65$0�SDUDPHWHU�ZLQGRZ�IRUPDW�

� 'HYLFH�GHVFULSWLRQV��WZR�URZV�

� 5HIHUHQFH�WLPLQJV�VRXUFH��WZR�URZV�

� ,QWHUIDFH�WR�EH�DQDO\]HG��LQ�WKLV�FDVH��D�UHDG�F\FOH��RQH�URZ�

� 3DWK�IRU�WKH�HOHFWURQLF�OLEUDULHV��URZV�DV�QHFHVVDU\�

� 'HILQLWLRQV�RI�FRQVWDQWV�WKH�OLEUDULHV�UHTXLUH��URZV�DV�QHFHVVDU\�

� 2WKHU�LQIRUPDWLRQ�WKDW�PD\�EH�KHOSIXO��URZV�DV�QHFHVVDU\�

� &RQVWUDLQW�LQIRUPDWLRQ��URZV�DV�QHFHVVDU\��

� 'HOD\�LQIRUPDWLRQ��URZV�DV�QHFHVVDU\�

:KLOH�65$0�KDG�RQH�UHDG�F\FOH�GLDJUDP�DQG�RQH�ZULWH�F\FOH�GLDJUDP��'5$0�KDV�ERWK�LQ�SDJH�DQG�
RXW�RI�SDJH�UHDG�DQG�ZULWH�GLDJUDPV��DV�ZHOO�DV�D�UHIUHVK�GLDJUDP��7KH�DELOLW\�WR�VZDS�OLEUDULHV�ZLWKRXW�
PRGLI\LQJ�GLDJUDPV�LV�DQ�HVSHFLDOO\�HIILFLHQW�ZD\�WR�DQDO\]H�VXFK�FRPSOH[�LQWHUIDFHV�

+DYLQJ�FRPSOHWHG�WKH�GLDJUDP��DQDO\]H�LW�IRU�WLPLQJ�YLRODWLRQV��IRU�D�GHVFULSWLRQ�RI�WKH�SURFHGXUH��UHIHU�WR�
)LQGLQJ�DQG�&RUUHFWLQJ�7LPLQJ�9LRODWLRQV�RQ�SDJH �����%HIRUH�GRFXPHQWLQJ�YLRODWLRQV��EH�VXUH�WR�FKHFN�
WKH�OLEUDU\�YDOXHV�DQG�UHODWHG�WLPLQJV��,I�\RX�FDQQRW�UHVROYH�D�YLRODWLRQ��VXEVWLWXWH�D�GLIIHUHQW�'5$0�
OLEUDU\�DQG�FKHFN�LW�DJDLQ��:KHQ�\RX�ILQG�DQ�DFFHSWDEOH�'5$0��\RXU�DQDO\VLV�LV�FRPSOHWH��

5   Implications for Design
0RWRUROD�WLPLQJ�DQDO\VLV�HQDEOHV�TXLFN�DQDO\VLV�RI�GDWD�VKHHW�WLPLQJ�LQWHUIDFHV��HDV\�FRQVLGHUDWLRQ�RI�
GLIIHUHQW�GHYLFHV��DQG�UDSLG��DFFXUDWH�V\VWHP�GHVLJQ�YHULILFDWLRQ��'XH�WR�WKH�HDVH�RI�VZLWFKLQJ�EHWZHHQ�
GHYLFH�FKRLFHV��D�V\VWHP�GHVLJQ�PD\�EH�YHULILHG�TXLFNO\�DQG�DFFXUDWHO\��+RZHYHU��DQDO\]LQJ�WKH�
GHYLFH�WR�GHYLFH�LQWHUIDFH�LV�RQO\�D�VWDUW��7KRURXJK�V\VWHP�GHVLJQ�DOVR�LQFOXGHV�ERDUG�GHOD\V�DQG�DQ\�RWKHU�
EXIIHU�WLPLQJ�LVVXHV�WKDW�DQ�DSSOLFDWLRQ�PD\�UHTXLUH��$GGLQJ�WKHVH�WLPLQJV�WR�WKH�V\VWHP�PRGHO�LQFUHDVHV�
GHVLJQ�DFFXUDF\��7KH�IROORZLQJ�H[DPSOH��WRJHWKHU�ZLWK�7DEOH����GHPRQVWUDWHV�KRZ�WR�DGG�ERDUG�GHOD\�
WLPLQJ�WR�WKH�'63�65$0�LQWHUIDFH��

&RQGLWLRQ��7KH�DGGUHVV�EXV�LQ�D�V\VWHP�GHVLJQ�KDV�D���QV�ERDUG�GHOD\��GXH�WR�FDSDFLWLYH�ORDGLQJ��WUDFH�
OHQJWKV��RU�RWKHU�LVVXHV��

'HVLJQ�PRGLILFDWLRQ��

�� &UHDWH�D�YDULDEOH�FDOOHG�BD_delay��URZ����LQ�7DEOH����DQG�JLYH�LW�D�YDOXH�RI���QV��

�� $GG�WKLV�GHOD\�WR�WKH�IRUPXOD�IRU�PHPRU\�WLPLQJV�WKDW�XVH�WKH�DGGUHVV�EXV�DV�D�VRXUFH��

�� &KHFN�WKH�GLDJUDP�IRU�YLRODWLRQV��1RWLFH�WKDW�WLPLQJV�����DQG�����DUH�QRZ�LQ�YLRODWLRQ��

�� %ULQJ�WKH�LQWHUIDFH�EDFN�LQWR�FRPSOLDQFH�E\�VKRUWHQLQJ�WUDFH�OHQJWKV��ORZHULQJ�FDSDFLWLYH�ORDGLQJ��RU�
PDNH�RWKHU�V\VWHP�DGMXVWPHQWV�
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Table 6. Adding Board Delay Information

Row Name Formula Min Max Margin Comment

1 V DSP_Number $DSP:Part_Number Motorola DSP56303 24-Bit General 
Purpose Digital Signal Processor

2 V MEMORY_Number $memory:Part_Number Motorola MCM6341 128K x 24 bit 
Static Random Access Memory

3 V Data_Reference1 $DSP:Data_Reference Motorola DSP56303/D Rev. 2 - Fig-
ure 2B-12 page 2B-20 

4 V Data_Reference2 $memory:Data_Reference Motorola MCM6341/D Rev.4 - Page 6

5 V Mode_Description [,] Port A Read Cycle accessing 
128Kx24 FSRAM

6 V Aliases [,]

7 A $DSP :dsp56303cdr: 
library:porta:sram:$ws:$freq

8 A $memory :mcm6341:rev4_lib:rd_cyc

9 A $freq 100

10 A $ws 1ws

11 V Constants [,]

12 V freq 100 100 100

13 V TC ((1/freq)*1000) 10 10

14 V WS 1 1 1

15 V BD_delay 1 1 1

16 V duty.cycle 50 50 50

17 V rising.jitter 0 0 0

18 V falling.jitter 0 0 0

19 V Input_Constraints [,]

20 C tAVAV $memory:TAVAV 10 <7,> Read Cycle Time

21 C t100 $DSP:t100(WS,TC) 16 <1,> Address Valid

22 C t104 [,10.5] 10.5 <,-0.5> Address and AA valid to input data 
valid

23 C t105 [,5.5] 5.5 <,-0.5> #RD assertion to input data valid

24 C t106 $DSP:t106 0 <0,> RD deassertion to data not valid 
(data hold time)

25 V Output_Delays [,]

26 D TAVQV ($mem-
ory:TAVQV+BD_delay)

11 Address Access Time
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28 Using DSP56300 Interactive Timing Diagrams

Conclusion

6   Conclusion
$V�V\VWHP�VSHHGV�DQG�LQWHUIDFH�FRPSOH[LW\�LQFUHDVH��LQ�GHSWK�WLPLQJ�DQDO\VLV�EHFRPHV�FULWLFDO� :LWK�
VRIWZDUH�WRROV�OLNH�7LPLQJ'HVLJQHU��HQJLQHHUV�FDQ�VZDS�WLPLQJ�OLEUDULHV�WR�PRGHO�GLIIHUHQW�SDUWV�ZLWKRXW�
ZDVWLQJ�WLPH�UHGUDZLQJ�RU�UHFKHFNLQJ�VLJQDOV��7KH�WRRO�FDOFXODWHV�QHZ�WLPLQJV�LQVWDQWO\��7KH�HQJLQHHU�FDQ�
TXLFNO\�GHWHUPLQH�ZKHWKHU�WKH�GHVLJQ�KDV�SRWHQWLDO�WLPLQJ�YLRODWLRQV��0RWRUROD�KRSHV�WKDW�WKH�WLPLQJ�
DQDO\VLV�ILOHV�DQG�WKH�LQIRUPDWLRQ�LQ�WKLV�DSSOLFDWLRQ�QRWH�KHOS�RXU�FXVWRPHUV�WR�SURYH�GHVLJQV�PRUH�
HIILFLHQWO\�DQG�JHW�WR�PDUNHW�IDVWHU��

7   References
7KLV�DSSOLFDWLRQ�QRWH�UHIHUV�WR�WKH�IROORZLQJ�UHVRXUFHV�

� '63������WHFKQLFDO�GDWD�VKHHW��'63������'

� 0&0�����WHFKQLFDO�GDWD�VKHHW��0&0�����'

� .0���9����&�&RPSRQHQW�6SHFLILFDWLRQV

� 7LPLQJ'HVLJQHU�+HOS�8WLOLW\

<RX�FDQ�GRZQORDG�WKH�0RWRUROD�GRFXPHQWV�IURP�WKH�:HE�DW�WKH�IROORZLQJ�85/�

http://www.mot.com/SPS/DSP

27 D TELQV ($memory: 
TELQV+BD_delay)

11 Enable Access Time

28 D TGLQV ($memory: 
TGLQV+BD_delay)

5 Output Enable Access Time

29 D tELQX $memory:TELQX 3 Enable Low to Output Active

30 D tGLQX $memory:TGLQX 0 Output Enable Low to Output Active

31 D TEHQZ $memory:TEHQZ 0 5 Enable High to Output High-Z

32 D TGHQZ $memory:TGHQZ 0 5 Output Enable High to Output High-Z

33 D t117 [0.5,] 0.5 RD deassertion to address not valid

Table 6. Adding Board Delay Information (Continued)

Row Name Formula Min Max Margin Comment
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Notes:
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Notes:
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Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty,
representation or guarantee regarding the suitability of its products for any particular purpose, nor does Motorola assume any
liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including
without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola data sheets
and/or specifications can and do vary in different applications and actual performance may vary over time. All operating
parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized
for use as components in systems intended for surgical implant into the body, or other applications intended to support life, or for
any other application in which the failure of the Motorola product could create a situation where personal injury or death may
occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall
indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims,
costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the
design or manufacture of the part. Motorola and � are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer. 

How to reach us:

AN1834/D

USA/Europe/Locations Not Listed:

Motorola Literature Distribution
P.O. Box 5405
Denver, Colorado  80217
1 (800) 441-2447 
1 (303) 675-2140 

Motorola Fax Back System (Mfax™) :
RMFAX0@email.sps.mot.com
TOUCHTONE (602) 244-6609
USA and Canada ONLY:

1-800-774-184
http://sps.motorola.com/mfax/

Asia/Pacific :
Motorola Semiconductors H.K. Ltd.
8B Tai Ping Industrial Park
51 Ting Kok Road
Tai Po, N.T., Hong Kong
852-26629298

Technical Resource Center:
1 (800) 521-6274

DSP Helpline
dsphelp@dsp.sps.mot.com

Japan :
Nippon Motorola Ltd.
SPD, Strategic Planning Office141
4-32-1, Nishi-Gotanda
3-14-2 Tatsumi Koto-Ku
Shinagawa-ku, Tokyo, Japan
81-3-5487-8488

Customer Focus Center:
1-800-521-6274

Internet :
http://www.mot.com/SPS/DSP/

OnCE is a registered trademark and Mfax is a trademark of Motorola, Inc.
TimingDesigner is a registered trademark and TimingViewer is a trademark of Chronology Corporation.
UNIX is a registered trademark of The Open Group.
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