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. òINòòòJK�'(¨úCY[Ç��[ 

. òOUTòòòÑ��ðñ·�IGh<Æ$ÀkY[Ç��[ 

. òSHIFTòòò640C\]@CY[Ç�F�wÀk 

. òWAITòòò��lm<�abLM>Ç���Àk��CÁ«ÂÃ 

. ÂÃÇ}�í14<îÀ� 

 

 

 

 

 

 

RESET �����

���	� 
�����

�13 � �������

DA

LA
DA

CA



 19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3¸����� 

. òRESETãäòòò��ù��� 

. òLABEL1òòòLM>CÙabak4Y[<`ab;¢�^³Y¶aLM

>"ä¨¸2TQ1CLM>"ä��k¨�È{k� 

. òLABEL2òòò×àY[�!ÇY[��¢NLABEL1���·�LM>"

ä�¸k·¥Ú¢NO·aLM>"ä���Àk� 

. òWAITòòò�CY[��[¶¢k��C§CÁ«ÂÃ 

 

. ÂÃÇ}�í15<îÀ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESET IN

OUT

SHIFT
WAIT

�14 �������

RESET LABEL1

LABEL2 WAIT

�15 � ������	
������
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. 4¸ÍÎÐ&oª� 

 

PART1. ����·¥�úCÅÆ 

 

. òRESETãäòòò��ù��� 

. òREAD1¸READ2¸READ3òòòÍÎ���¸���¸Ð&Cx\]@�

readÀk���¸VÇ´µ��ÄÀ¢N×��\]@CáUç�readÀk� 

. òWRITE1¸WRITE2¸WRITE3òòòLM>ÙÚ¶¢�Y[C���¸�

��¸Ð&Ç�Y[1e·bÝª·b¨úÍÎ���¸���¸Ð&Cx\]

@�writeÀk���read¦<VÇ´µ��k�e�ý¨¢N×���writeÀ

k� 

. �CPART1�9Y[<×ÀkLM>ÙÚ��a¥�úx��¸y��¸Ð&

Ç�Þ¢	¢Ýª·baÔÅÆ��k�ÂÃÇ}�í16<îÀ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PART2. �����M¡±¸×��<SÛbÞ¢	¢Ca&��';/ÀÅ

Æ 

 

. òREREAD1¸REREAD2¸REREAD3òòò×��\]@�readÀk��¢

9LM@NOlm<j±��¶¢k^�LM>_C=ÊTG¨ú%��·¸

ÞC�4áh@\NwÀk���¸x��¸y��¸Ð&Ç�readÀk� 

. òREREAD4¸REREAD5¸REREAD6òòò×��\]@C=ÊTGeÞC

áUçÇ��É·ba¢NREREAD1õ³;k��É·ba¥Ú¢N%��·

�áUçC���¸���¸Ð&Þ¢	¢Ca&\]@�readÀk� 

RESET READ1 READ2 READ3

WRITE1WRITE2WRITE3

WAIT

�16 � ������	PART




 21 

 

 

. òREWRITE1¸REWRITE2¸REWRITE3òòòREREAD��UA�%��·

�Ç�Ê·ª·bÞCáUç�REREAD4�REREAD6�Jë·�=ÊTGõ

writeÀk� 

. òREWRITE4¸REWRITE5¸REWRITE6òòòREREAD1�REREAD3�Jë

·�=ÊTGC���¸���¸Ð&Þ¢	¢Ca&\]@<×·b0�writ

eÀk� 

 

. `�±ÏÛbak�e9�HN 3̧e6�VÇ��keÀ¢N=ÊTG6CÞ

¢	¢Ca&\]@CÇ�=ÊTG3Ca&\]@CÇõÝª·ÞC�<=

ÊTG6CÞ¢	¢Ca&\]@õ0�GH¸²£ËHM@�îÀC��k�

ÂÃÇ}�í17<îÀ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. �Cj�<ÍÎÐ&oª��9¸read¸writeÞ¢	¢<�ab3GHUwý

ës�·��Ø�\]@e=hiG·bak�;<¦§�ÕÖÂ¨ú��k� 

 

 

 

REREAD1 REREAD2 REREAD3

REWRITE4REWRITE5REWRITE6

WAIT

��������	
��2

REREAD6 REREAD5 REREAD4

REWRITE3REWRITE2REWRITE1
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� � 3-1-5� 4�/ 

 

. LM@NOlm'(<�Úk��[zUwC�Ì�í18<îÀ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�[ãä 

. òCKòòò\qNh¹vh. 1bit 

. òRSTòòò@ivwãä�1Ce£��ù�. 1bit 

. òimageòòòó±ô�¢kY[áUç�RGBI3¸24bit 

 

�[ãä 

. òreadòòò���¸���¸Ð&\]@�readÀke£1. 1bit 

. òreadlòòò×���readÀke£1. 1bit 

. òwriteòòò���¸���¸Ð&\]@�writeÀke£1. 1bit 

. òwritelòòò×���writeÀke£1. 1bit 

. òBUSYòòòlm'(�½��C¦1. 1bit 

. òOVERòòò���¸���¸Ð&CaF¢¨�áUç�G<�±£ú¥

Ô¥Û�¦¸��^�LM>_�512� H�e£1. 1bit 

. òlabelINòòò×��¨úread·�Ç�%��À�;CáUç�G. 9bit 

. òlabelOUTòòò×��õwriteÀk¦CÇ�ökáUç�G. 9bit 

�������

����� !"#

$_bus
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rite

Y_bus
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A
d
d
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w
ritel

labelIN

labelOUT

%&' �

X()

Y()

ck rst BUSY OVER

image
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. òAdd_busòòò���¸���¸Ð&\]@C=ÊTG���Àk�G.

9bit 

. òAddl_busòòò×��C=ÊTG���Àk�G. 9bit 

 

Q3CÍ`9ÎP4�G��k 

. òX_busòòòÍÎ���a&\]@e�`¥°áUç�G. 27bit 

. òY_busòòòÍÎ���a&\]@e�`¥°áUç�G. 26bit 

. òS_busòòòÐ&a&\]@e�`¥°áUç�G. 19bit 

 

|oC®N_9140��k� 

 

 

 

  3-2  ���� 

 

. 3-2-1� 5678 

 

. 3-1�z{�j�¥nopqe·b'(I3��Û��no��e·bVeril

og-HDL�ëa'(CWz��aFRSTUFVN<j±~�Ï��e¢�

�;¸ÞC�<SynopsysÐC{m|3ÑU>��kDesign Analyzer�Jë·

b{m|3��Û�� 

 

. 3-2-2� 9:9; 

 

. {m|3�M¡±¸~�Ï��e¢�C��vXCTq=�w��Û��

Þ��Avant!ÐC}~}�ÑU>��kApollo�Jë·b}~}���a M̧

@�<Design Rule Check����e�no>U>CÒÓ�¥a�e�Ï�

·���vXCTq=�w�í19<îÀ� 
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� � � ROHM CMOS 0.6Ôm X¹iG. 3Õ�Ö\ç>. 9mm×�vX 

� � � � � � � i>_. 20,829. . . wLN¼Gç_. 217,022 

 

             �  � �  

� � � � � � � � � � �19 : �������	
 

 

 

 

 

 

 



 25 

 

 

 

 

� 3-3  ��������<=>&' 

 

. Verilog-HDL�Wz·�'(�{m|3ÑU><j±ØUwTM>Wz<

·�'(<�abFRSTUFVN��Û��ØUwTM>Wz<Àk�e

<j±ØUwÙÚ�fÛ<�¢k�e��£k�ß)*�9¦åæCáUç

�d�C³Ce· 1̧Y[þeClm¦§³À{bV:��kefHbak�

;<;Cj�¥YZ<×·b³V:¦§�lm�M@Àk�Þ��¸í2�î

·�WNX>C½YZ<�abFRSTUFVN��Û��lm¦§9^¬

CÁ|�15ms��Û��Ü·;;Cj�¥YZ<×·b³V:lm¦§��

ke�Û��¸×��<SÛbx��¸y��¸Ð&Ca&��';/À¦§

<`ab9YZþe<¨¡k��Clm¦§93-1-4CÍÎÐ&oª�CPAR

T2C�ý<Æ$·lm¦§�ÝeÀk�PART2�9GHUw�12ës·ba

k�;h¹vhWqh><�ab³12Wqh>ÕÖeÀk�Þ���HNh

¹vhWqh>�10ns(100MHz)e·�Á|¸10nsr12GHUwr×��CT

¼Gç_512<j±�60Ôse¥k��CÇ9¸YZClm¦§��k_Þms

<_{keÞý<Y¶aÇefHú¢k�SÛb¸;Cj�¥YZ<�ab

³^¬��15ms�lm����e��£k�»áâTUw91YZ<`£�3

3ms��k�; ß̧)*���·bak»áâãäCj�¥¦åæáUç<×

·bÞý!è��k� 
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. YZC����<×·b»áâãäCj�¥¦åæC2ÇYZ���· �̧

Cj�¥áUç�ÒÓÀkC<ÑYZ�ÒÓÀk�TUB\]@�ëakC

�9¥Ô¸��C¿�ÒÓÀkYjk¥\]@�J��e�,¬¥YZlm

�Àk�e��£kj�¥LM@NOlm'(CI3�DE·�� 

. ß)*�ëa�LM@NOC=>?@AB92passPQ��Û��Þ·b�

��<jkFRSTUFVN����e�~�Ï���a¸��nopq³

��·�� 

. Þ·bno<�ab9 V̧DECC�vX¾�WU»G�lë·bLM@NO

lm'(Cno��Û��Þ·bØUwTM>Wz�C'(~��Ï�·l

m¦§�5&³k�e� Y̧Zlm�,¬<�£kea��e�Ï��£��

SÛbß)*�no·�'(9YZlm<�ab!è��keaHk� 

. ß)*91Je��C2ÇYZea��e��Ûba��¸J"#�ÝH_

J<³×��£klm'(³�£ke�¡¢k��Â·'(jk��£Ô¥

kß¢��k�;¸�·��ÕÖ<¥ke�¡¢k� 
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. ß)*���<��± Ȩ̈ÔCP¨úC©�� ©̧à[�a�Â£�·��

á�Cs��·�ae�a�À� 

. ����e·b©���â£�·�����%&'(��)*+�	. ã

�����	<�Ôá�Àkee³<¸Î¨úþäå��æ±·�À�ç·

a�¸
����	<9¶�(�¥ýè<�ab©���a�Âa��e

��Ôá�·b�±�À�¶ú<)*�é;k<��ÛbËÔC©��¸©

���âa�������<�Ôá�·b�±�À�17¨úea��e�ê

a�§�·��¸no<´·b©��¸©���âa�������<�Ô

á�·b�±�À�)*më���<��±¶�(�¥Ð�þà[a�Âa

�%&'(��)*+ìC���í��<�Ôá�·b�±�À�î6§�

·��©��a�Âa�Dr.Nandana Fernando¶ <�Ôá�·b�±�À�

��¸VLSIno+CnïÏðm�¹<�abËÔC©à[�âa�ñßòó

��ô�<�Ôá�·b�±�À� 

. )*¸�j��mmë<�ab!s.�õ·a³C<·bÔÂ¶Û���

ö÷øùgC,úãÄû¸Y�ñüû¸�ýþ�û¸����û¸��/0

û¸��	û¸_
��û¸���û¸�1�û¸¶��û¸�è�0û

<Î¨úá�Cs��·�À�Þ·b¸�C�6§�õ��<·¸�½·�

1���<fþ·�ì)mC�����¸������¸�����¸ �

!"�¸#���¸��$%�¸&'(�¸��)�<á�·�À� 

. ;�³�±�e�þ(a�·�� 
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