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� “ȴǳàoǛ JgdYiakp ɔɹoɔŪ Cfhlk_ǈî“ǳàgɜǛǱƦoɆ¨�

èía;_�_=_>_=ExƱɆęcn�èíŭcƪ ;\\ ɥx�
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4. !“ęŚfɑƯɿ .�î_QYm]Agie�?\akaf_�Nggd ǳàoƏw ;_�_=_>_=E

Ǜ�èí_Ēg‘Şǩa�

�
�

� Ô¹ǳàĮ�Ǜ�èí ;_ľēȐɅ ;�èǛǅÍƹŇxÔ¹ +ƇÄçǵji

;�èŞĊìcƴĶ�ȓ�řcǆ_ƹŇȐɅúĔǳàoģƋǩĒg�Ŕa�

�

�
�

����“ MkYk]j ơoɔŪ Fgn_“ >liYkagf ơoć¨ -++fj ķŭüɂɩxɌ

Ƈ_“ QYm]Agie�?\akaf_�Nggd ǳào�Ƌǩ ;�è“ +(-++fj Ðɮp +Ǜ

ƹŇxǈî“ QYm]Agie�?\akaf_�Nggd ǳàoÔ¹ -++fj ç�Ðɮ�cǆ_

å“ƹŇȐɅúǛĔǳàoȐɅ ;�èǛgcnßÏxɢČfɑŸ�ɉǰ_

ȐɅŞƏɆ¨�è ;_�_=_>_=E ǛǅÍƹŇ_ķģĘĖǜp nYm]Xaf)n\d

Ɓ�xęŚî_QYm]Agie�?\akaf_�Nggd ǳàĒg‘Şǩa�
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�
�

5. !“ QYm]Agie�?\akaf_�Nggd ȠÔo_ŭ @ad]78=gfjajk]f[p�=C][c ȠÔ_ƨƽ

ǅÍƹŇƊðĖ“´ǲx“ȴ�o_ɨȷ�Ŕǳà�ŵǩ Hg�?iigij�

>][k]\x�

6. !ȚƮ_ǅÍƹŇİŴɑęƳ_ÆgǛĭ�ƊȻ¨ȴǅÍƁ��nYm]Xaf)n\d�ɍ

ȡ�Ǣa�

üÁ ajhF?P?L�Jigb][k�HYma_Ykgi�q�ǳ�à_�ŭ�Mgli[]78Cehgik Ƞ

Ô_Ȼ¨ǅÍƁ� nYm]Xaf)n\dx“ǳàĮ�ǛǂǰĸÐɔo QYm]Xaf)n\d Ɓ

�_Û¹ǳàç�Ǜ @lf[kagfYd�MaeldYkagf ơɍ¨Éȗ�ǢƼǰ_�gǛƯ

ɿiǔ�)YZm ŴɑǅÍǛ�Ǣɉǰę©cț_“Ʈh²ȿɑx�
 

ywƇĸ�Ǣ(Timing Simulation) 
    Ƈĸ�ǢǛŸ�ƯɿiÉȗ�ǢĆƒǟ�_�gǹɑ®Ÿ�ɉǰoiÉȗ�ǢǛ

hìtĊx 
  ��ȰȪ Demo p�_“ ispLEVER Project Navigator qǳào_“Į�ǂǰĸÐ

ɔo Demo.abv_Û¹ç�Ǜ Timing Simulation ơɍ¨Ƈĸ�ǢƼǰxǕzƇĸ�Ǣ

ɵȤiŞɔú�Ə­ǛƇɮÙſ_ýƮÛ¹ Timing Simulation ơî_Ƀ��șËĠú

�ɍȡɓɞ_ǈîŠľiÉȗ�ǢƇɮǟìǛ Simulator Control Panel ǳàx 
   Ƈĸ�ǢiÉȗ�ǢŸ�ƯɿǛhìtĊ“z�ǢǛÙſȰȓfx“Ƈĸ�Ǣ

Ƈ_Šľ Simulator Control Panel ǳàoǛ Simulate=>Settings ȠÔ_�Ǔ Setup 
Simulator ĠȳƧx“ƮĠȳƧoåȰȓļƇÙſ(Simulation Delay)ƎĤļƇ(Minimun 
Delay)w°ĄļƇ(Typical Delay)wƎĐļƇ(Maximun Delay)ø 0 ļƇ(Zero Delay)x 
ƎĤļƇƊŬú�åȗǛƎĤļƇƇɮ_0 ļƇŬļƇƇɮp 0x 
  “ Setup Simulator ĠȳƧo_ �ǢƩĿ(Simulation Mode)åȰȓpmǬŇĿaŘ

ŒļƇ(Inertial Mode)ø�ɆļƇ(Transport Mode)x 
� �ģ�ǢÙſȰȓpƎĐļƇø�ɆļƇǍŐ_“ QYm]Agie�Pa]n]i ǳàoƋǩǛ

�ǢȉƜĒg‘Şǩa�

�
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�
�

Ǖ‘åȥ_iÉȗ�ǢhìǛƊaɆ¸�è ION ǛßÏƲƇɤ =E ǛfÒƷ。îw

0fjx�

�

IV. ĽǴ¥�Ƕè�MpeZgd��

�

ajhF?P?L ĭ¯ǛcnɶĴƏǔǛǌǆƊȗďɈɗ”ĽǴɀcŁ×ǒ‘ǛǶèxɖɉ

ɌcƯɿ_�å�ĽǴcnå�ÜČȻǔǛɘɅĚ¥�_��żȓ“ƌʀcĩǛ×ǒ‘

ȁfxgcȝģŬġ�Ē�ȻǔxɌɡ�ž�Ē�ĽǴ¥�Ƕèx�

;)! Û¹×ǒ‘ǛȾǂƁ� \]eg)j[C_ţĘŠľx�

�)! “×ǒ‘ȐɅúo_ɔŪ @ad] ȠÔx�

=)! �gŦȠÔo_ɔŪ GYk[Caf_�MpeZgd ÷�x�

>)! ­ɬ×ǒ‘x�

?)! ȚƮ_ɌŁ×ǒ‘ǛĚ¥�ǶèİȈĽǴęƳ_ķjȣÊÁ¥�Ȣox�å�“gc

ȝoȻǔɌn¥�x�

�

�

�

�

�

�

�

�
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Ƿûȝ��ǧ�Ŵɑȶȩø×ǒ‘ƿëɆ¨�
�

�

ajhF?P?L Ƀ�źū ;�?F*×ǒ‘wPB>F*×ǒ‘wP]iadg_*×ǒ‘ǛƿëɆ¨xɌcȝ_

ś�� ;�?F*×ǒ‘p�_�ȇǧ�Ŵɑȶȩø×ǒ‘ƿëɆ¨ǛƄƸx�

Ǒ“_�ȤĽǴcnǹÔǛ ;�?F�B>F ȶȩɆ¨ǛȰȪ_ķjģ®ifcȝoęŚǛ×ǒ

‘ɍȡëķ_�ĩƪȉƚǛƄĿ_Ǘ“ɸĩǛ×ǒ‘fxǈîĠɌnęƀǛȰȪɍȡ�ǢwȐ

ȱ_ƎîɓɞÁú�ox�

�

Ǒ“ś�Ħľēñy�

�

C���óË ajhF?P?L�

ĒƜ�“fcȝǛȃvîɒ¸w ajhF?P?L_ǆ¹ MkYik�78�Jig_iYej�78�

FYkka[]M]ea[gf\l[kgi�78�ajhF?P?L ȠÔ_Īĵf�ǛɹǝǻǒúĺȴĒg‘Şǩx��

�
�

CC���ĽǴɸĩǛ×ǒ‘�

;)! �ƆɔŪ F=/+.-P(,+N//C ú�_�ȠÔƗfɔ Mgli[]x�

�)! ɔŪ H]n)))�

=)! “ĠȳƧoɔ M[C]eYka[_ķŭ IEx�

>)! “ƁƒƧoɆ¨Ɓ�í kgh)j[C_ķŭ IEx�

?)! Ǒ“�Ħɍ¨w×ǒ‘ȐɅúx�
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@)! Ȼǔfȝo½ĽǛ¥�ǶèxɔŪ ;\\ ȠÔoǛ MpeZgd ɹ_ɌƇ�¸Ǒ MpeZgd�

FaZiYia]j ĠȳƧ_ɔŪ Fg[Yd ǛĹ_��ƺřÁ“gɜǛƁƒƧoƏcnä

\]eg Ǜ¥�Ƕè_ɌĦƊ�“fcȝoșȡĽǴǛ¥�Ƕèx�

A)! ɔŪ \]eg ¥�Ƕè_ķżÁ×ǒ‘fǛëɓ�ȓx�

CC)! ĽǴ±ò ;�?F ȶȩǛɘɅ¥�Ƕè�

Ǒ“�Ȥp ;�?F�B>F ȰȪƁ�ĽǴcn¥�ǶèxãȤǥɚwűà�Ŕ_�Ħå�pg

cĩǛȰȪƩă½Ľcn¥�ǶèxȖĜɱǛ ;�?F ȰȪƁ�å�“�î²ęŚx�

;)! “×ǒ‘ȐɅúɡ_ɔŪ ;>> ȠÔɡǛ H]n��dg[c�MpeZgd)))÷�x�

�)! ɌƇ��¸ǑcnĠȳƧ_ŵǩ�Ɇ¨ ;�?F ƩăíǮÚ®Ɇ¨�èíøɆ¸�è

íxȹŭǉg‘ŞǩɆ¨�Ŕa�

 
�

=)! Ņ�ęŚ�èíǛɆ¨_ŷ Llf ŭɥ_Ħ��Ǔcn¥�Ƕè_ķż“ƒ”¥�

ĹoxìƇ¥�ǶèɋǽɎ“§Ơf_ɳtǯËx�

>)! ţɌnǶèż“ \]eg ǶèǛĮɇx�

?)! Ô¹ʂƠçɩ_Ħ�Ƌǩ MpeZgd�FaZiYia]j ǛĠȳƧx�

ȹƺř YZ]dkgh Ƕè¸Ǒ“ Fg[Yd Ĺox�

@)! ­ɬĠȳƧx�Ǜ×ǒ‘ĺȴĒg‘Şǩa�

�

�

CCC)! ęŚ×ǒ‘�

�

���Ǒ“ȹ�ǀÊŎɵǛɎȂ_ɎȂíǮ_�Ú C*I Ơȭ_ƘęŚɸĩ×ǒ‘_�®ǡf

ØĒg‘ŞǩxĒƜ�ɵȤĳÌ_ȹÙȔǷyȝoƏ­ǀÊɎȂøǶèǛŬġƄƸxŅ

�Ǘęî_ȹĖǜ²ɒ¸x�

�

�
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�
�

CP)! ĽǴ ;�?F(B>F ǂƁ��

���Ǒ“�ɵȤĽǴcn ;�?F ǂƁ�_ķţĘɦűÁɸĩ×ǒ‘ĠĺǛǶèfxɹǝǻ

ǒú�Ɍ}ƯɿǹÏwa�

�

;)! �ŅÅǛǻǒúĺȴĒg‘Şǩa�

�

�
�

�

�)! ȹƺř YZ]dkgh ĮɇǛǿȜ“9”‘ƠxɌřöǣǝÅɌnǂƁ�ɋƊnƐǥſ_ý

p�ɋƶƏĽǴĘxìƇuȹƺřǂƁ�ƧoǛĩƪȉƚ_YZ]dkgh ø \]eg ǂƁ

��z kgh ×ǒ‘Ǜgɷķj¡ç_ɌȸƈĘ�Ɗ kgh ×ǒ‘ǛĻĩǂƁ�xɌ

uƊ ajhF?P?L ɹǝǻǒúâčcnƏǔǛǌǆx�

=)! pwĽǴŞɵǛǂƁ�_ȹɔŪ YZ]dkgh_ǈîɔŪ Mgli[] ȠÔoǛ H]n)))÷

�x�

>)! “ H]n�Mgli[] ĠȳƧo_ɔŪ ;�?F(B>F�Gg\ld] ķŭ IEx�
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?)! gcnĠȳƧ�ɭ�Ʃăí_Ɓ�í_�ÚƩăǛƠɽxpwģǂƁ�iǶèǟ

ɦű_ƩăíŎɺiǶèícț_ȖƁ�íƶƏŎȤiǶèícțx�pwǹ

Ô_�å�ȊĘ�ÞǟìǛíĕxŭg‘Şǩ_ć³ǟĺǛơǝa��

�

�
�

@)! ŭ IEx�Ħɍ¨w N]ok�?\akgi_Ȗjå�ǡÁ ;�?F�B>F ȰȪƁ�ǛƧƝİȈô

Ǒ“�ǛɷÅx�

A)! Ɇ¨g»Ǜ�ǦxǨ��ǛɆ¨�Ǧ�z NCNF? ȶáø�

?H> ȶátɮx�

�

B)! Ņ�ęŚî_ɔŪ @ad] ȠÔoǛ MYm] ÷�x�

C)! ɒ¸ƁƒȐɅúx�

D)! ȹƺřɹǝǻǒúo YZ]dkgh ǂƁ�ĮɇǛ‘ƠİȈŻßwxɌĦřöǣ�İȈ

ƏwcniƮǂƁ�ǟ­Ǜ ;�?F Ɓ�_ķjİȈĽǴwƭǨǛɦűx�

�

MODULE abeltop 
 
TITLE 'This is the Top Level ABEL file' 
 
" Inputs 
IN1,IN2,IN3 pin; 
 
"Outputs 
OUT1,OUT2,OUT3,OUT4  pin; 
 
Equations 
OUT1=IN1 & !IN3; 
OUT2=IN1 & !IN2; 
OUT3=!IN1 & IN2 & IN3; 
OUT4=IN2 & IN3; 
END 
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P)! Ȑȱ ;�?F�B>F�

;)! �ɔŪ YZ]dkgh ǂƁ�x�

�
�

�)! “Ċǒɉǰ»Ȣo_Û¹ =gehad]�Fg_a[ ɉǰxŅĊǒɉǰȉƖî_�Ǜɹǝǻ

ǒúĺȴĒf‘Şǩx�

�

PCC)���Ǣ�

�

�����Ǒ“å�ĠƀnȰȪɍȡ�ǢxpƮ_�ɵȤcnƃǛƽȲǤɣƁ�x“Ɍn�

Ĕo�ãɵȤ�ŻŅÅǛƽȲǤɣƁ�x�

;)! Û¹ \]eg)YZm ǂƁ�_Ħ�¸ǑƁƒȐɅúx�

�)! ŭǉg‘�ŻƽȲǤɣƁ�a�

�

�

�
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�

�

=)! ęŚî_Ėǜɒ¸x�

>)! �ƆɔŪƽȲǤɣǂƁ�_Û¹ @lf[kagfYd�MaeldYkagf ɉǰ_ɍȡÉȗ�Ǣx�

?)! Ǒɍ¨ MaeldYkagf�=gfkigd�JYf]d ǳàxŭ�Nggdj78�QYm]Agie�Pa]n]i ǳà_Š

ľƹŇȦƽú¶ċƟǡ�ǢȉƜx�

@)! pwǡƹŇ_�Ŏɺ“ QYm]Agie�Pa]n]i ǳàoŭ ?\ak78MCgn ȠÔ_Ń¸Ēg

MCgn�QYm]Agiej ǳàa�

�
A)! MCgn�QYm]Agiej ǳàoɔŪ =FE'�NIJCH,'�NIJCH-'�NIJCH. ø NIJION �è_ķj

ŭ MCgn ɥxǈîŭ @ad]78MYm] ȠÔxɌ}�èíɝå�“ƹŇȦƽúoȦğ

Áx²ŭ Llf ɥɍȡ�Ǣ_®ȉƜĒg‘Şǩa�

module demo; 
 
c,x = .c.,.x.; 
 
CLK,TOPIN1,TOPIN2,TOPIN3,TOPOUT   PIN; 
 
TEST_VECTORS 
([CLK,TOPIN1,TOPIN2,TOPIN3]->[TOPOUT]) 
 [  c  ,   0   , 0 ,  0  ]->[ x ]; 
 [  c  ,   0   , 0 ,  1  ]->[ x ]; 
 [  c  ,   0   , 1 ,  0  ]->[ x ]; 
 [  c  ,   0   , 1 ,  1  ]->[ x ]; 
 [  c  ,   1   , 0 ,  0  ]->[ x ]; 
 [  c  ,   1   , 0 ,  1  ]->[ x ]; 
 [  c  ,   1   , 1 ,  0  ]->[ x ]; 
 [  c  ,   1   , 1 ,  1  ]->[ x ]; 
 END 
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�
B)! “Ưɿ >o_ĒÛ¹ Naeaf_�MaeldYkagf ɉǰ_Öåɍ¨Ƈĸ�ǢƼǰ_�g�

ǢƯɿiÉȗ�Ǣǟìx�

�

PCCC)��ţȰȪɓɞÁ FYkka[] ú�o�

Ǒ“�İȈęŚw×ǒ‘ø ;�?F ȶȩǛƿëȰȪÚ®�ǢxÆgǛƯɿãƊģ�Ǜ

ȰȪż¨ú�oxýp�İȈ“ǷyȝoɔŪwú�_�å�ǞűšȡgɷǛƯɿ5�

;)! “ǂƁ�ǳàoɔŪ F=/+.-P(,+N//C ú��pȐȱĠȼ_ķƺřȦğĠĺǛĊǒ

ɉǰx�

�)! Û¹Ċǒɉǰ @ak�>]ja_fxɌģɐ�ɹǝǻǒúęŚĠǂƁ�ǛȐȱ_ǈîɎű

ŞƏǛǂƁ�_ƎîɍȡɘɅºÇ_ıĨøıȂ_ģȰȪɓɞÁŞɔŪǛ FYkka[]

ú�ox�

=)! ŅɌ}ɝęŚî_�å�Û¹ BNGF�@akk]i�L]hgik_ƟǡcgȰȪťõøƏ­ȋ

Ȫſůx�

>)! ǪȽ���Ǒ“İȈęŚwȰȪ�Ĕ_ķjŰŶw ajhF?P?L ǛqȤÉȗx�

�

CR)! ĩƪÏŸ�ƄƸ�

����ĩƪÏŸ�Ɗ ajhF?P?L ɹǝǻǒúǛɢȤÉȗ_ĘȗďǹÏĩƪÏȰȪǛŸ�x�

a) !“ɹǝǻǒúǛǂƁ�ǳào_ɔŪƎɸĩ×ǒ‘“kgh)j[C”)ƮƇ“ɹǝǻǒúç

ɇǛŸ�ƼǰǁÔoŎěƏ HYma_Ykagf�Ba]iYi[Cp ɉǰx�������������������������������������������������������������������������������������������������

b) !Û¹ HYma_Ykagf�Ba]iYi[Cp ɉǰ_Ö�Ń¸Ǝɸĩ×ǒ‘“kgh)j[C”x�

c) !ɔŪ Pa]n ȠÔoǛ JljC*Jgh ÷�_§ƠĦßŚÑĕŇǍx�

d) !ǔÑĕ§ƠÔ¹ɸĩ×ǒ‘oǛ YZ]dkgh Ƕè_ÖåŃ¸Ŵɑ YZ]dkgh ɘɅǛƁƒ

Ɓ� YZ]dkgh)YZdxƮƇå�ƾȧŜȐɅ ;�?FB>F ȰȪƁ�xƾȧęƳîǔ @ad] Ƞ

ÔoǛ ?oak ÷�ɒüɸĩ×ǒ‘x�
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e) !ǔÑĕ§ƠÔ¹ɸĩ×ǒ‘oǛ \]eg Ƕè_ÖåŃ¸Ŵɑ \]eg ɘɅǛĻĩ×ǒ‘

\]eg)j[CxƮƇå�ƾȧŜȐɅĻĩ×ǒ‘x�

f) ! ȞƫȐɅĻĩ×ǒ‘_å�¿ǔ ?\ak ȠÔoǛ M[C]eYka[ ÷�ɍ¨×ǒ‘ȐɅúx

ȐȱęƳîǔ @ad] ȠÔoǛ MYm] ø ?oak ÷�ɒ¸×ǒ‘ȐɅúx�

g) !Ļĩ×ǒ‘ƾȧęƳîǔÑĕ§ƠÔ¹‘o�řǱǚĊÖåɒüfcĩ×ǒ‘x�

h) !ȞƞcȰȪpĎĩƪÏȉƚ_¼å“Ǝʀĩɕĩɍ¨®Ļĩ_ǞȚƎĻcĩbɒ¸

Ƈ~å��ƎĻĩɕĩɒ¸_ǞȚƎʀcĩx�

i) ! ĩƪÏŸ�ȉƖîǔ @ad] ȠÔoǛ ?oak ÷�ɒüɹǝǻǒúx�

ƺřa� ģ S, ǵàěsŚƇɤɆ¨ǵǛƄƸ�

� ajhFMC,+,1 ø ajhFMC-+.- mǬú�Ǜ S, ǵƊÉȗČǔǛxĒƜhÊ��ŲÂ_ɓɞɃ

�“ȐȱƇģ S, ʁȫpƊǾȋČ�ǵà�L?M?N�xȞƫģ S, ǵǔ�ƇɤɆ¨ǵ_ŎɺɖɉȐ

ȱúŲÂÙſƘɍȡěsx�
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Ƿ|ȝ��ajhF?P?L ĭ¯o PB>F ø P]iadg_ ȶȩǛȰȪƄƸ�

ǔŝǛ VHDL Ŝ Verilog ȰȪå�Ȉ ispLEVER Ǿȋŵ�ǛȌëúɍȡȐȱȌë_ǓŚ EDIF Ʀ

ĿǛȒȢƁ�_ǈîåɍȡɘɅŜƇĸ�Ǣ_Ǝîɍȡɓɞ_ǓŚågɄǛ JEDEC Ɓ�x 
 
VHDL ȰȪɆ¨ǛŸ�Ưɿ 
“ ispLEVER System Project Navigator qǳào_ŭ File=>New Project ȠÔĽǴcnƃǛĭǰƁ

�_ƮƇ�Ń¸Ēg‘ŞǩǛĠȳƧxȹƺřa“ȴĠȳƧoǛ Project Type ơo_ŎɺƥůȰ

ȪǼĄɔŪǟĺǛĭǰƁ�ǛǼĄxƒ�o_ɔŪ VHDL ǼĄxȞƊ Verilog ȰȪɆ¨_¼ɔŪ

Verilog HDL ǼĄx 

 
ģȴĭǰƁ�Ėǜp demo.synx 
 
“ ispLEVER System Project Navigator qǳào_ɔŪ Source=>New ȠÔx“Ń¸Ǜ New Source
ĠȳƧo_ɔŪ VHDL Module ǼĄx 
 
ƮƇ_Ƀ���ǓcnĒg‘ŞǩǛ New VHDL Source ĠȳƧa 

 
“ĠȳƧǛêơo_ºÀć¨Ēf‘ŞǩǛ�Ŕxŭ OK ɥî_ɍ¨ƁƒȐɅú-Text Editor Ȑ
Ʌ VHDL Ɓ�x 
 
 
“ Text Editor oɆ¨ĒgǛ VHDL ȰȪ_ķĖǜx 
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         Ʈ VHDL ȰȪŞŴɑǛǖɁi 5.2 ȝŞɆ¨Ǜ×ǒ‘ǟì_ãhɉģɆ¸ǵà OUT Żíp

OUTP(ýp OUT p VHDL ȶȩ�Ǚĕ)x 
 

ƮƇ_“ ispLEVER System Project Navigator qǳàĮ�ǛǂǰĸÐo_demo.vhd Ɓ�ȣș

ËȻ¨xɔŪú� ispMACH4A5}64/32-10JC_ķóË Options=>Select RTL Synthesis ȠÔ_Ƌ

ǩĒgĠȳƧa 

 
“ȴĠȳƧɔŪ Synplify_Öɟǔ Synplify ĭ¯Ġ VHDL ȰȪɍȡȌëx 
 ƮƇǛ ispLEVER System Project Navigator qǳàĒg‘Şǩa 

 

library ieee; 
use ieee.std_logic_1164.all; 
 
entity demo is 
 port ( A, B, C, D, CK: in std_logic; 
  OUTP: out std_logic); 
end demo; 
 
architecture demo_architecture of demo is 
signal INP: std_logic; 
begin 
 Process (INP, CK) 
 begin 
  if (rising_edge(CK)) then 
   OUTP <= INP; 
  end if; 
 end process; 
 INP <= (A and B) or (C and D); 
end demo_architecture; 
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Û¹ Processes ǳàǛ Synplify Synthesize VHDL File ɍȡȐȱwȌëxŜȕɔŪȠÔ Tools=> 
Synplify Synthesis �ǓĒgǳàxɔ Add Ȼ¨ demo.vhd_ǈîĠ demo.vhd Ɓ�ɍȡȐȱwȌ

ëx  
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ȞƀnȐȱwȌëɉǰƅɨȷ_ȴǳà“ȌëɉǰȉƖƇ�șË­ɬxȞ“Ʈɉǰo¸ɨ_

Û¹fɑ Synplify ǳào Source Files ơoǛ demo.vhd Ɓ�ɍȡ�ŻķĖǜ_ǈîŭ RUN ɥɢ

ƃȐȱx 
 

“ɖɉ VHDL Ȍëɉǰî_åĠȰȪɍȡÉȗøƇĸ�Ǣx“ ispLEVER System Project 
Navigator qǳàoŭ Source=>New ȠÔ_�ǓķȐɅĒgǛƽȲïɣƁ� demo.abva 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

“ ispLEVER System Project Navigator qǳàoɔoĮ�Ǜ demo.abv Ɓ�_Û¹ç�Ǜ

Functional Simulation ơ_ɍȡÉȗ�Ǣx“ Waveform Viewer ǳàoȦƽ�è A_B_C_CK_

D ø OUTP_®ƹŇĒg‘Şǩa 

 
 
“ ispLEVER System Project Navigator qǳàoɔoĮ�Ǜ demo.abv Ɓ�_Û¹ç�Ǜ Timing 
Simulation ơ_ɍȡƇĸ�ǢxɔŪ Maximum Delay_“ Waveform Viewer ǳàoȦƽ�è A_

B_C_CK_D ø OUTP_®ƹŇĒg‘Şǩa 

module demo; 
 
c,x = .c.,.x.; 
 
CK,A,B,C,D,OUTP     PIN; 
 
TEST_VECTORS 
([CK,  A,    B,  C,  D]-
>[OUTP]) 
[  c  ,   0   , 0 ,  0 , 0 ]->[ x ]; 
[  c  ,   0   , 0 ,  1 , 0 ]->[ x ]; 
[  c  ,   1   , 1 ,  0 , 0 ]->[ x ]; 
[  c  ,   0   , 1 ,  0 , 1 ]->[ x ]; 
END 
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“ ispLEVER System Project Navigator qǳàoɔoĮ�Ǜ ispMACH ú�_Û¹ç�Ǜ Fit 
Design ơ_ɍȡú�ɓɞxȴɉǰȉƖî�ǓŚǔzgɄǛ JEDEC Ɓ� demo.jedx 
 
Verilog ȰȪɆ¨ǛŸ�Ưɿ 
         Verilog ȰȪɆ¨ǛŸ�Ưɿi VHDL ȰȪɆ¨ǛŸ�Ưɿę©cț_“Ʈh²ȿɑxɵȤ

ƺřǛƊ“�ǓƃǛĭǰƁ�Ƈ_ĭǰƁ�ǛǼĄŎɺɔŪp Verilog HDLx
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 Ƿ«ȝ  ispVM System}“ǾȋȐǰǛɃ�Ķæ 
�� �

� FYkka[] ú�Ǜ“ǾȋȐǰƊ�Ì ajhPG�Mpjk]e�Ƀ�ƘĜǑǛxajhPG�Mpjk]e�Ƀ�ɴ

Ś“ ajhF?P?L�Ƀ�o_ĘìƇuå�ƊcnǎǴǛú�ȐǰɃ�xajhPG�Mpjk]eNG�ƊcnȌë

ǛģȰȪgɄÁú�ǛɃ�ÎxȴɃ�ŵ�cǬƏŽǛú�ȐǰƄĿ_ÖɟǔǕȟɏőÓġ�

ªéŜ®�ªéǛȰȪɃ�ŞǓŚǛ�D?>?=�Ɓ�ƘĠ�CMJ�ú�ȐǰxɌcęƀǛú�Ȑǰĭ

¯¤Ȯǔŝŏɗǹ�”ɖɉ�ajhMNL?;GNG�ģȰȪǇ³Áú�fxĘɋũƏǹÏ�ajh;N?NGw

ajhN?MNNG�Ú�ajhMP@NG�ȐǰǛÉȗx“Ʈ��ȇƎĴǔǛĆz J=�Ɠ�Qaf\gnj�ǐĈǛ ajhPG�

Mpjk]e_®�ǔƄƸĒga�

� “óË ajhPG�Mpjk]e Å_¦ģ FYkka[] gɄǖȏɎű“ J= ƓǛķȡàøŊgɄǛÕÃ

ǖɁƙf_ķŠľÕÃǖɁƙǛǖǂx�

“ Qaf\gnj o_ŭ MkYik78Jig_iYej78FYkka[]�M]ea[gf\l[kgi78ajhPG�Mpjk]e ȠÔóË

ajhPG�Mpjk]e_Ēg‘Şǩx�

�
�

“ FM=�ajhPG™�Mpjk]e ǳào_ŭ ajhNggdj78M[Yf�=CYaf ȠÔ_ajhPG�Mpjk]e Ƀ��șËƨ

ƽ DN;A gɄüɁ_ŢÁüɁoŞƏǛú�Ąèx“ƒ�o_ÕÃǖɁƙfǛ DN;A gɄüɁo

�Əcǋ G/;0(1/*.-(,+D= ú�_ýƮ_M[Yf�=CYaf îǛǳàĒg‘Şǩx�
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�
�

pŌÁå�gɄÁ G/;0(1/*.-(,+D= ú�oǛ D?> Ɓ�_ś�å�ģǷûȝȰȪĜ�oǛú�

ĄèŻɔp G/;0(1/*.-(,+D=_ɢƃ¢Ȑȱøɓɞ_ŌÁĆz G/;0(1/*.-(,+D= ú�Ǜ D?> Ɓ

�x�

“ FM=�ajhPG™�Mpjk]e ǳào_Û¹ H]n�M[Yf�=gfAa_liYkagf�M]klh ĔǳàoǛ aG/;0(1/*.-

ơ_Ń¸ >]ma[]�CfAgieYkagf ĠȳƧx“ȴĠȳƧoǛ >YkY�@ad] ơɡ_ɔŪɵȤgɄǛ D?>

Ɓ� >5Vlj]iV\]eg)b]\b“ȴĠȳƧoǛ Ih]iYkagf ơɡ_ɔŪŞɵǛȐǰŸ�_Ɍɡɔ

?iYj]'Jig_iYe'P]iaAp_Ġú�ɍȡŹɲwȐǰwƢɾxęŚɌ}Ÿ�î_>]ma[]�

CfAgieYkagf ĠȳƧĒg‘Şǩxŭ IE ɥ_­ɬȴĠȳƧx�
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�
�

“ FM=�ajhPG™�Mpjk]e ǳào_ŭ Jigb][k78>gnfdgY\ ȠÔóËgɄŸ�xſǭɤî_gɄę

Ś_ɌƇ H]n�M[Yf�=gfAa_liYkagf�M]klh ĔǳàoǛ MkYklj ơƋǩ J;MM_ķƏcnȍȜǛ’

ǆ_Ùȥg‘x�

�
�

�

�ú�üȺiÊĞ�
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ú�üȺ�

� Ɋǔ ajhPG�Mpjk]e Ƀ�_å�ģİgɄɉǛwƐȈÊĞǛú�oǛǊl�ŔüȺ¸Ƙ_

ķĖ£pƃǛ D?> Ɓ�¬ČÂǟìȰȪǛú�x®Ÿ�ƄƸƊa“ >]ma[]�CfAgieYkagf ĠȳƧ

oǛ Ih]iYkagf ơɡ_ɔŪ L]Y\�Yf\�MYm]�D?>?= Ÿ�_ìƇ_“ >YkY�@ad] ơɡ_Ɇ¨ģȤ

ĖżǊl�ŔǛƁ�í]D?> Ɓ�{x“ FM=�ajhPG™�Mpjk]e ǳào_ŭ Jigb][k78>gnfdgY\

ȠÔóËüȺŸ�x�

�

ú�ÊĞ�

� pɯƬșįǛȰȪȣɶƸüȺ_ȰȪȕå�“gɄȰȪǛƇ�Ġú�ɍȡÊĞx®Ÿ�

Ƅ Ƹ Ɗ a “ >]ma[]� CfAgieYkagf Ġ ȳ Ƨ o Ǜ Ih]iYkagf ơ ɡ _ ɔ Ū

?iYj]'Jig_iYe'P]iaAp'M][li] Ÿ�x“ FM=�ajhPG™�Mpjk]e ǳào_ŭ Jigb][k78>gnfdgY\

ȠÔóËÊĞgɄŸ�xĒƜĠÊĞîǛú�ɍȡüȺŸ�_ɛrå�ǡÁüĖǛ D?> Ɓ�

o_Ǌl�ŔĂp +x�

�

�
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Ƿdȝ��ȀƖƗ�ȐɅú]=gfjkiYafk�?\akgi{Ǜ�ǔƄƸ�

�
ajhF?P?L Ƀ�oǛ�=gfjkiYafkj�?\akgi ƊcnÉȗńĐǛwɴŚǛȰȪÙſȰȓĭ¯_

®å�Ȱȓ Jaf�;kkiaZlk]j_AdgZYd�=gfjkiYafkj_L]jgli[]�L]j]imYkagf ǸÙſxƥůǔŝ

Şɔú�ĄèǛhì_å�ɔŪǛÙſuhħǟìx�gś���ǷûȝoǛȰȪp�_ȸƈ

®�ǔƄƸx�

“ ajhF?P?L�Jigb][k�HYma_Ykgi�ǛqǳàĮ�_ɔoú�Ąèơ]F=/+.-P(,+N//C{_�

Û¹ç�Ǜ =gfjkiYafk�?\akgi ÉȗƗ_Šľ =gfjkiYafk�?\akgi_Ēg‘Şǩx�

�

�
�

ǆ¹ǳàĮ� Cfhlk�Jafj ø Ilkhlk�Jafj ĮɇǛ _īǑŞƏǛɆ¨�èa=FE_NIJCH,_

NIJCH-_NIJCH. �ÚɆ¸�è NIJIONxÛ¹Ɍ}�èí_“ǳàç��¸ǑĠĺzƱn�èǛ

Ùſȡ_Ēg‘Şǩx�

�

�
�

“Ùſȡo_å�ÔǎȰȓƱn�èǛ Aiglh�G]eZ]ij_AF�_GY[ig[]dd_Jaf_C*I�

Nph]j_Md]niYk]_@Yjk�ZphYjj_Ije�ZphYjj_Cfhlk�i]_ajk]ij_L]_ajk]i�hgn]ilh ǸÙſx

“Ɍ}Ùſo_ƎĴǔǛƊǔzŀȘɧěǛÙſ Jaf_®ȰȓƄƸĒga�

Û¹Ʊn�èÙſȡǛ Jaf ɌcƦ_Ɇ¨ȴ�èɵȤɧěǛŀȘĸ»èx ě�è =FE_

NIJCH,_NIJCH-_NIJCH. ø NIJION ɵȤɧěǛŀȘèºÀp .4'-'.'/'2_ºÀɆ¨Ɍ}ŀȘ

è_ȉƜĒga�
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�
�

ȰȓęŚî_ŭ @ad]78MYm] ȠÔĖǜ�ĖȰȓxƅȯƊ×ǒ‘ɋƊǔ HDL ¢ǛȰȪ_ɝ

å�ɟǔɌǬƄƸȰěú�ǛŀȘx�

�

ȞɵȰȓ AdgZYd�=gfjkiYafkj_L]jgli[]�L]j]imYkagf ǛÙſ_å�ŭǳàçgƄǛ

AdgZYd�=gfjkiYafkj ø L]jgli[]�L]j]imYkagf ȠÔx�

�

ŀȘɧěǛâcǬƄƸa�

ŀȘɧěƊÙſȰȓoƎĴǔǛ_�g�ȇâcǬǞȦǛŀȘɧěƄƸa�

“ =gfjkiYafkj�?\akgi ǳào_ŭ >]ma[]78JY[cY_]�Pa]n ȠÔ_ǳàßŚĒgŇĿx�

�

�
�
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“ç�ǳàoɔoȤɧěǛ�èí_ŭgʂƠĮɩ_ģȴ�èŧȚǳàĮɇú�ŀȘ‘o

ĠĺǛŀȘf_żľĮɩ_ȴ�èĦȣɧě“ĠĺǛŀȘfwxǔɌǬƄƸɧěŀȘƄ�wǞ

Ȧ_“ČƔȰȪoĥpĒƮx�
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ɰņc��ajhF?P?L�Mpjk]e fƓĜvɽ�
�

�

�Ĝɾvɽc���ŭǉŞȊǖɁ‘ȰȪcnû�yɍÂÊƸȪſú_ķɍȡÉȗ�Ǣ�

�

�
Ÿ�ƄƸ�

,� ĽǴcníp =HN,/ ǛƃȰȪɹǝ_ķŠľ×ǒ‘ȐɅúx�

-� ¦ŭǉfƓŸ�žƕǷûȝt .ĽǴíp =�O,/ ǛɘɅ¥�Ƕèx�

.� ȻǔɘɅ¥� =�O,/_ęŚ×ǒ‘Ɇ¨_ķƠƺ±ɜȝǆíǮ_ǈîĖǜɒ¸x�

/� û�yɍÂÊƸȪſú =�O,/ Ǜ ;�?F Ŵɑȶápa�

GI>OF?�=�O,/�

�

=;C'=FE'=>� JCH6�

=;I� � � JCH�CMNSJ?�"=IG"6�

K.))K+� � JCH�CMNSJ?�"L?A"6�

�

[glfk�7�UK.))K+W6�

�

?KO;NCIHM�

[glfk)=FE�7�=FE6�

[glfk);L�7�=>6�

[glfk�57��[glfk)AZ��!��=;C6�

[glfk�57��[glfk)AZ�&�,��!�=;C6�

=;I�7�K.)K�!�K-)K�!�K,)K�!�K+)K�!�=;C6�

?H>�

0� ƥů�fȶáǔƁƒȐɅúĽǴ =�O,/);�F Ɓ�_ķǔ Mgli[] ȠÔoǛ Cehgik ÷�Ȼ

¨ȰȪǐĈx�

1� ǔƁƒȐɅúĽǴƽȲïɣƁ� =HN,/);�Px�

� � eg\ld]�=HN,/6�

�

� �  hafj�

� � =E������ � � haf6�

� � KK+'KK,'KK-'KK.����� haf�CMNSJ?�"L?A"6�

� � =ION� � � � haf�CMNSJ?�"=IG"6�

�

� � k]jkXm][kgij���=E�(8�UKK+'KK,W��

� � � :i]h]Yk�.0�T�)[)�(8�U)o)')o)W6�r�
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� � ]f\�

�

2� Ȼ¨ƽȲïɣƁ� =HN,/);�P_ɊȡƇĸ�ǢǛȐȱɉǰ_ɖɉîƋǩ¸ƹŇ‘x�

3! ɖɉ ?\ak ȠÔoǛ MCgn Ŝ Ba\] ÷�Ƌǩ¸Ēg‘ŞǩǛƹŇa�

‘o_K�OM ƊǕ�è KK._KK-_KK,_KK+ ŞȄŚǛœȂ�èx�

�

�
�

�

�

�
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�

ɰņy� ajhF?P?L Ƀ�oƁ�íîȎÚ®òs�

�
MSH� ǂ�Ɓ��� Ȱ�Ȫ�ɹ�ǝ�ǻ�ǒ�Ɓ���

;�F� ǂ�Ɓ��� ;�?F�ǧ���Ŵ�ɑ�ȶ�ȩ�ǂ�Ɓ���

;�P� ǂ�Ɓ��� ƽ�Ȳ�ï�ɣ�Ŵ�ɑ�Ɓ���

M=B� ǂ�Ɓ��� ǖ�Ɂ�×�ǒ�‘�Ɓ���

PB>� ǂ�Ɓ��� PB>F�ǧ���Ŵ�ɑ�ȶ�ȩ�ǂ�Ɓ���

P� ǂ�Ɓ��� P]iadg_�ǧ���Ŵ�ɑ�ȶ�ȩ�ǂ�Ɓ���

JJH� ǂ�Ɓ��� ŀ�Ș�ɧ�ě�Ŵ�ɑ�Ɓ�����ǔ�ǖ�Ɂ�‘�ɧ�ě�ŀ�Ș�Ƈ�

p�o�ɮ�Ɓ����

J;L� ǂ�Ɓ��� ɓ�ɞ�ú�Ų�Â�Ù�ſ�Ɓ���

MSG� o�ɮ�Ɓ��� ǖ�Ɂ�Ƕ�ë�Ɓ���

?K+� o�ɮ�Ɓ��� ɘ�Ʌ�Ŵ�ɑ�Ɓ�����Ǖ�;�F�Ȑ�ȱ�Ş�Ō��

?K,� o�ɮ�Ɓ��� ǹ�Ï�ɘ�Ʌ�Ɓ�����Ǖ�?K+�Ï�ǹ�Ş�Ō��

?K-� o�ɮ�Ɓ��� Ĳ�ĩ�ƪ�Ɏ�ű�­�Ǿ�Ǜ�ɘ�Ʌ�Ŵ�ɑ�Ɓ���

?K.� o�ɮ�Ɓ��� Ȉ���Ï�Ǜ�ɘ�Ʌ�Ŵ�ɑ�Ɓ���

?K/� o�ɮ�Ɓ��� Ȉ�Ü�Č���Ï�Ǜ�ɘ�Ʌ�Ŵ�ɑ�Ɓ���

NGP� o�ɮ�Ɓ��� Ȉ�Ȑ�ȱ�Ǜ�ƽ�Ȳ�ï�ɣ�Ɓ���

NN-� o�ɮ�Ɓ��� ɘ�Ʌ�Ȓ�Ȣ�Ɇ�¸�Ɓ��_�ɓ�ɞ�ú�Ɇ�¨�Ɓ���

@RJ� o�ɮ�Ɓ��� ɘ�Ʌ�ı�Ĩ�ȉ�Ɯ�Ɓ���

FMN� o�ɮ�Ɓ��� ;�?F�ǂ�Ɓ���Ǜ�»�Ȣ�Ɓ���

FIA� o�ɮ�Ɓ��� Ɋ�ȡ�Ƽ�ǰ�ȭ�ņ�Ɓ���

MCG� o�ɮ�Ɓ��� ��Ǣ�ǔ�Ȓ�Ȣ�Ɓ���

DB>� o�ɮ�Ɓ��� ĩ�ƪ�Ï�­�Ǿ�Ɏ�ű�Ȣ�Ɓ���

D?>� ȉ�Ɯ�Ɓ��� Ǌ�l�‘�Ɓ�����D?>?=�Ɓ����

L?J� ȉ�Ɯ�Ɓ��� A;F�ú���Ȱ�Ȫ�Ȑ�ȱ�ť�õ�Ɓ���

LJN� ȉ�Ɯ�Ɓ��� CjhFMC�ú���Ȱ�Ȫ�Ȑ�ȱ�ť�õ�Ɓ���

RL@� ȉ�Ɯ�Ɓ��� ��è�ø�ȝ�ǆ�ǹ�ȑ�í�Ǯ�Ɓ���

?LL� ȉ�Ɯ�Ɓ��� ɨ�ȷ�ť�õ�Ɓ���

G@L� ȉ�Ɯ�Ɓ��� ɼ�Ǐ�º�ƛ�ť�õ�Ɓ���

NMO� ȉ�Ɯ�Ɓ��� ĝ�Ė�ú�Ľ�Ǵ�ø���ū�Ƈ�ɮ�ť�õ�Ɓ���

NJ>� ȉ�Ɯ�Ɓ��� NJ>�Ɂ�ŉ�ļ�Ƈ�Ƈ�ɮ�ť�õ�Ɓ���

N=I� ȉ�Ɯ�Ɓ��� N=I�Ɂ�ŉ�ļ�Ƈ�Ƈ�ɮ�ť�õ�Ɓ���

�


