
ΑƕΧΗ 1ΗƗ ƗΕƏƍεΑƗ  

ƑƉƓ ƎƆƍ ƔƆƏƆƍƓ ƗƙƗƘƋƐƆ 
 

ƘƉƏƓƗ 1ƋƗ ƆƔƓ 5 ƗƉƏƍεƉƗ 

ƔƆƑƉƏƏƆεƍƎƉƗ ƉƒƉƘƆƗƉƍƗ 
ƋƐƉƕƋƗƍάƑ ƉƔƆƈƈƉƏƐƆƘƍƎάƑ  ƏƙƎƉƍάƑ  

ƎƆƍ  
HMEƕƋƗƍάƑ ƎƆƍ ƉƗƔƉƕƍƑάƑ  ƉƔƆƈƈƉƏƐƆƘƍƎάƑ ƏƙƎƉƍάƑ 

(ƓƐƆεƆ A΄ ƎƆƍ ƐƆƌƋƐƆƘάƑ ƉƍεƍƎƓƘƋƘƆƗ ƓƐƆεƆ Ƈ΄) 
ƔƉƐƔƘƋ 2 ƍƓƙƑƍƓƙ 2016 

ƉƒƉƘƆƊƓƐƉƑƓ  ƐƆƌƋƐƆ :  
ƜƋƚƍƆƎƆ ƗƙƗƘƋƐƆƘƆ  (ƑƉƓ ƗƙƗƘƋƐƆ) 

ƎƆƍ 
ƗƙƗƘƋƐƆƘƆ ƜƋƚƍƆƎάƑ  ƋƏƉƎƘƕƓƑƍƎάƑ  (ƔƆƏƆƍƓ ƗƙƗƘƋƐƆ) 

 
ƗƙƑƓƏƓ  ƗƉƏƍεάƑ :  ƔƉƑƘƉ  (5) 

 

ƌƉƐƆ Ɔ 

Ɔ1. ƑƤ ƸƤƲƤƭƵƪƲƢƴƨƵƨ ƵƬƳ πƲƱƵƟƴƨƬƳ πƱƶ ƤƭƱƮƱƶƫƱƾƯ, 
ƦƲƟƷƱƯƵƤƳ ƴƵƱ ƵƨƵƲƟƧƬƽ ƴƤƳ ƧƢπƮƤ ƴƵƱ ƦƲƟΣΣƤ πƱƶ 
ƤƯƵƬƴƵƱƬƸƨƢ ƴƨ ƭƟƫƨ πƲƽƵƤƴƪ Ƶƪ ƮƠưƪ ƗƺƴƵƽ, ƤƯ ƪ πƲƽƵƤƴƪ 
ƨƢƯƤƬ ƴƺƴƵơ ơ Ƶƪ ƮƠưƪ ƏƟƫƱƳ, ƤƯ ƪ πƲƽƵƤƴƪ ƨƢƯƤƬ 
ƮƤƯƫƤƴΣƠƯƪ . 

Ƥ. Ɨƨ ƭƟƫƨ πƤƮΣƽ ƲƱƮƱƦƬƱƾ ƪ ΣƨƵƟƥƤƴƪ Ƥπƽ ƵƱ "1" ƴƵƱ "0" 
ƱƯƱΣƟƩƨƵƤƬ ƫƨƵƬƭơ ΣƨƵƟƥƤƴƪ . 

ƥ. ƓƬ ƤπƤƲƬƫΣƪƵƠƳ ƨƢƯƤƬ ƹƪƷƬƤƭƠƳ ƧƬƤƵƟưƨƬƳ πƱƶ ΣπƱƲƱƾƯ 
ƯƤ ƭƤƵƤΣƨƵƲơƴƱƶƯ ƵƱƯ ƤƲƬƫΣƽ ƵƺƯ ƪƮƨƭƵƲƬƭƿƯ πƤƮΣƿƯ 
ƱƬ ƱπƱƢƱƬ ƷƵƟƯƱƶƯ ƴƵƪƯ ƨƢƴƱƧƱ ƵƱƶ ƲƱƮƱƦƬƱƾ (clock) 
ƵƱƶƳ.  

Ʀ. Ɨƨ πƨƲƬπƵƿƴƨƬƳ ƴƵƬƳ ƱπƱƢƨƳ ƤπƤƬƵƱƾƯƵƤƬ ƶƹƪƮƱƢ ƲƶƫΣƱƢ 
ΣƨƵƤƷƱƲƟƳ ƧƨƧƱΣƠƯƺƯ, ƸƲƪƴƬΣƱπƱƬƨƢƵƤƬ ƤπƨƶƫƨƢƤƳ 
πƲƱƴπƠƮƤƴƪ ƵƪƳ ΣƯơΣƪƳ (Direct Memory Access, DMA).  
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ΑƕΧΗ 2ΗƗ ƗΕƏƍεΑƗ  

ƑƉƓ ƎƆƍ ƔƆƏƆƍƓ ƗƙƗƘƋƐƆ 
 

ƘƉƏƓƗ 2ƋƗ ƆƔƓ 5 ƗƉƏƍεƉƗ 

Ɔ2. NƤ ƦƲƟƹƨƵƨ ƴƵƱ ƵƨƵƲƟƧƬƽ ƴƤƳ ƵƱƯ ƤƲƬƫΣƽ ƭƤƫƨΣƬƟƳ Ƥπƽ ƵƬƳ 
πƤƲƤƭƟƵƺ ƉƲƺƵơƴƨƬƳ 1, 2 ƭƤƬ ƧƢπƮƤ ƴƵƱƯ ƤƲƬƫΣƽ ƵƱ 
ƦƲƟΣΣƤ πƱƶ ƤƯƵƬƴƵƱƬƸƨƢ ƴƵƪ ƴƺƴƵơ ƤπƟƯƵƪƴƪ .  

 

1 . ƗƵƱ πƲƿƵƱ ƥơΣƤ ƭƤƵƟ Ƶƪ ƧƬƤƧƬƭƤƴƢƤ ƨưƶπƪƲƠƵƪƴƪƳ 
ΣƬƤƳ ƧƬƤƭƱπơƳ :  

Ƥ) ƤπƨƯƨƲƦƱπƱƬƱƾƯƵƤƬ ƽƮƨƳ ƱƬ ƧƬƤƭƱπƠƳ 
ƥ) ƨƭƵƨƮƨƢƵƤƬ ƪ ƶπƱƲƱƶƵƢƯƤ ƨưƶπƪƲƠƵƪƴƪƳ ƧƬƤƭƱπơƳ 
Ʀ) ƱƮƱƭƮƪƲƿƯƨƵƤƬ ƪ ƨƯƵƱƮơ ƵƪƯ ƱπƱƢƤ ƨƭƵƨƮƱƾƴƨ Ʊ 

ΣƬƭƲƱƨπƨưƨƲƦƤƴƵơƳ     
Ƨ) ƴƿƩƨƵƤƬ ƴƵƪ ƴƵƱƢƥƤ ƪ ƭƤƵƟƴƵƤƴƪ ƵƱƶ 

ΣƬƭƲƱƨπƨưƨƲƦƤƴƵơ                                         

  

2. ƗƵƱ R-S flip-flop ƽƵƤƯ S = 0, R = 1 ƭƤƬ ƨƷƤƲΣƱƴƵƨƢ πƤƮΣƽƳ 
ƲƱƮƱƦƬƱƾ, ƵƽƵƨ ƪ ƨπƽΣƨƯƪ ƭƤƵƟƴƵƤƴƪ ƨƢƯƤƬ : 

Ƥ) ΄ƍƧƬƤ Σƨ ƵƪƯ πƲƱƪƦƱƾΣƨƯƪ ƭƤƵƟƴƵƤƴƪ (Q(n+1) = Q(n)) 
ƥ) Q(n+1) = 0  
Ʀ) Q(n+1) = 1 

  Ƨ) ΑπƲƱƴƧƬƽƲƬƴƵƪ                                             
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Ɔ3. ƑƤ ƦƲƟƹƨƵƨ ƴƵƱ ƵƨƵƲƟƧƬƽ ƴƤƳ ƵƱƶƳ ƤƲƬƫΣƱƾƳ 1, 2, 3, 4, 5 
Ƥπƽ Ƶƪ ƴƵơƮƪ Ɔ ƭƤƬ ƧƢπƮƤ ƠƯƤ Ƥπƽ ƵƤ ƦƲƟΣΣƤƵƤ Ƥ, ƥ, Ʀ, Ƨ, 
ƨ, ƴƵ ƵƪƳ ƴƵơƮƪƳ Ƈ πƱƶ ƧƢƯƨƬ Ƶƪ ƴƺƴƵơ ƤƯƵƬƴƵƱƢƸƬƴƪ. 
ƗƪΣƨƬƿƯƨƵƤƬ  ƽƵƬ ƠƯƤ ƦƲƟΣΣƤ Ƥπƽ Ƶƪ ƴƵơƮƪ Ƈ ƫƤ 
πƨƲƬƴƴƠƹƨƬ .  

ƗƘƋƏƋ Ɔ ƗƘƋƏƋ Ƈ 
1. ALU Ƥ. ƎƤƵƤƸƺƲƪƵơƳ ƨƯƵƱƮƿƯ 

2. ACC ƥ. ƐƨƵƲƪƵơƳ πƲƱƦƲƟΣΣƤƵƱƳ 
3. IR Ʀ. ΑƲƬƫΣƪƵƬƭơ ƭƤƬ ƮƱƦƬƭơ ΣƱƯƟƧƤ
4. PC Ƨ. ƗƶƴƴƺƲƨƶƵơƳ
5. SP ƨ. ƎƤƵƤƸƺƲƪƵơƳ ƭƤƵƟƴƵƤƴƪƳ 
  ƴƵ. εƨƢƭƵƪƳ ƴƵƱƢƥƤƳ
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ΑƕΧΗ 3ΗƗ ƗΕƏƍεΑƗ  

ƑƉƓ ƎƆƍ ƔƆƏƆƍƓ ƗƙƗƘƋƐƆ 
 

ƘƉƏƓƗ 3ƋƗ ƆƔƓ 5 ƗƉƏƍεƉƗ 

ƌƉƐƆ Ƈ 

Ƈ1. ƑƤ ΣƨƵƤƷƠƲƨƵƨ ƴƵƱ ƵƨƵƲƟƧƬƽ ƴƤƳ ƵƱƯ πƤƲƤƭƟƵƺ πƢƯƤƭƤ ƭƤƬ ƯƤ 
ƴƶΣπƮƪƲƿƴƨƵƨ ƵƬƳ ƵƬΣƠƳ ƵƺƯ ƴƪΣƟƵƺƯ ′RD/WR  ƭƤƬ ′IO/M  ƵƱƶ 
ƧƬƤƧƲƽΣƱƶ ƨƮƠƦƸƱƶ ƨƯƽƳ ΣƬƭƲƱƨπƨưƨƲƦƤƴƵơ.  

 ′RD/WR ′IO/M  ƏƉƍƘƓƙƕƈƍƆ
  ΕƦƦƲƤƷơ ƴƨ ΣƯơΣƪ RAM 
  ΑƯƟƦƯƺƴƪ Ƥπƽ πƮƪƭƵƲƱƮƽƦƬƱ 
  ΑƯƟƦƯƺƴƪ Ƥπƽ ΣƯơΣƪ ROM 
  ΕƦƦƲƤƷơ ƴƨ ƨƭƵƶπƺƵơ 
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Ƈ2. ƑƤ ƱƲƢƴƨƵƨ ƵƬƳ ƠƯƯƱƬƨƳ ƤƯƟƦƯƺƴƪ ΣƯơΣƪƳ, ƨƦƦƲƤƷơ ΣƯơΣƪƳ  
ƭƤƬ ƸƺƲƪƵƬƭƽƵƪƵƤ ΣƯơΣƪƳ . 
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Ƈ3. Η ΣƨƵƤƵƲƱπơ ƨƯƽƳ ƤƯƤƮƱƦƬƭƱƾ ƴơΣƤƵƱƳ ƴƨ ƹƪƷƬƤƭƽ  
πƨƲƬƮƤΣƥƟƯƨƬ πƟƯƵƤ ƧƾƱ ƧƬƤƧƬƭƤƴƢƨƳ . 

 Ƥ)ƔƱƬƨƳ ƨƢƯƤƬ ƤƶƵƠƳ . 
 ƥ)Ɛƨ πƱƬƱ ƭƾƭƮƺΣƤ ƶƮƱπƱƬƨƢƵƤƬ ƪ ƭƤƫƨΣƬƟ . 
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ƌƉƐƆ ƈ 

εƢƯƱƯƵƤƬ ƱƬ πƤƲƤƭƟƵƺ ƭƶΣƤƵƱΣƱƲƷƠƳ ƨƬƴƽƧƺƯ ƨƯƽƳ T flip-flop 
πƱƶ ƧƬƨƦƨƢƲƨƵƤƬ Σƨ ƵƱ ƫƨƵƬƭƽ ΣƠƵƺπƱ ƵƱƶ πƤƮΣƱƾ ƵƱƶ ƲƱƮƱƦƬƱƾ. 

 

t0      t1      t2     t3     t4     t5      t6     t7      t8     t9     t10    t11  t12    t13   t14 

1 

0 

1 

0 

CP 

T 

1 

0 
Q 



ΑƕΧΗ 4ΗƗ ƗΕƏƍεΑƗ  

ƑƉƓ ƎƆƍ ƔƆƏƆƍƓ ƗƙƗƘƋƐƆ 
 

ƘƉƏƓƗ 4ƋƗ ƆƔƓ 5 ƗƉƏƍεƉƗ 

ƈ1. ΑƷƱƾ ΣƨƵƤƷƠƲƨƵƨ ƴƵƱ ƵƨƵƲƟƧƬƽ ƴƤƳ ƵƬƳ πƤƲƤπƟƯƺ 
ƭƶΣƤƵƱΣƱƲƷƠƳ, ƯƤ ƴƸƨƧƬƟƴƨƵƨ ƵƪƯ ƭƶΣƤƵƱΣƱƲƷơ ƨưƽƧƱƶ ƵƱƶ 
T flip-flop (Σƨ Q = 1 ƴƵƪ ƸƲƱƯƬƭơ ƴƵƬƦΣơ t0 = 0).  
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ƈ2. ΑƷƱƾ ΣƨƵƤƷƠƲƨƵƨ ƴƵƱ ƵƨƵƲƟƧƬƽ ƴƤƳ ƵƱƯ πƤƲƤƭƟƵƺ πƢƯƤƭƤ, 
ƯƤ ƴƶΣπƮƪƲƿƴƨƵƨ Ƶƪ ƴƵơƮƪ "Q" (0 ơ 1) ƭƤƬ Ƶƪ ƴƵơƮƪ 
"ƏΕƍƘƓƙƕΓƍΑ" (ƤΣƨƵƟƥƮƪƵƪ ơ toggle). 

 
ƛƲƱƯƬƭơ 
ƴƵƬƦΣơ 

T Q ƏƉƍƘƓƙƕƈƍA 

t0  1  

t1 0   

t3 1   

t5 0   

t7 1   

t9 1   

t11 0   

t13 0   
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ƈ3. ƔƱƬƤ ƵƬΣơ ƫƤ πƲƠπƨƬ ƯƤ ƠƸƨƬ ƪ ƨƢƴƱƧƱƳ "Ƙ" ƵƱƶ flip-flop 
ƿƴƵƨ ƪ ƠưƱƧƱƳ ƯƤ ƤƯƵƬƴƵƲƠƷƨƵƤƬ ƴƨ ƭƟƫƨ πƤƮΣƽ ƲƱƮƱƦƬƱƾ . 
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ƌƉƐƆ ε 
Ɨ ’ ƠƯƤ ΣƨƵƤƵƲƱπƠƤ D/A ƵƺƯ ƵƨƴƴƟƲƺƯ bits ƪ ƨƮƟƸƬƴƵƪ ƵƟƴƪ 
ƮƨƬƵƱƶƲƦƢƤƳ ƵƱƶ ƨƢƯƤƬ 0V ƭƤƬ ƪ ΣƠƦƬƴƵƪ 15V. 
 
ε1. ƑƤ ƶπƱƮƱƦƢƴƨƵƨ ƵƪƯ ƤƯƟƮƶƴƪ ΣƠƵƲƪƴƪƳ (Vmes) ƵƱƶ 

ΣƨƵƤƵƲƱπƠƤ . 
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ε2. ƑƤ ƶπƱƮƱƦƢƴƨƵƨ ƵƪƯ ƵƟƴƪ ƨưƽƧƱƶ (Vout) ƵƱƶ ΣƨƵƤƵƲƱπƠƤ, 
ƽƵƤƯ ƪ ƹƪƷƬƤƭơ ƮƠưƪ ƨƬƴƽƧƱƶ ƨƢƯƤƬ b3b2b1b0 = 1100.  
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ΑƕΧΗ 5ΗƗ ƗΕƏƍεΑƗ  

ƑƉƓ ƎƆƍ ƔƆƏƆƍƓ ƗƙƗƘƋƐƆ 
 

ƘƉƏƓƗ 5ƋƗ ƆƔƓ 5 ƗƉƏƍεƉƗ 

ε3. ƑƤ πƲƱƴƧƬƱƲƢƴƨƵƨ ƵƪƯ ƹƪƷƬƤƭơ ƮƠưƪ ƨƬƴƽƧƱƶ ƿƴƵƨ ƪ ƠưƱƧƱƳ 
ƵƱƶ ΣƨƵƤƵƲƱπƠƤ ƯƤ πƟƲƨƬ Ƶƪ ΣƠƦƬƴƵƪ ƵƬΣơ ƵƪƳ, Vout = 15V.   
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ε4. Ɣƽƴƪ πƲƠπƨƬ ƯƤ ƦƢƯƨƬ ƪ ƧƬƤƭƲƬƵƬƭơ ƬƭƤƯƽƵƪƵƤ ( ′N ) ƵƱƶ 
ΣƨƵƤƵƲƱπƠƤ ƿƴƵƨ ƪ ƤƯƟƮƶƴƪ ΣƠƵƲƪƴƪƳ ƯƤ ƦƢƯƨƬ ′

mesV  = 5V.  
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ƓεƋƈƍƉƗ ƈƍƆ ƘƓƙƗ ƉƒƉƘƆƊƓƐƉƑƓƙƗ 

1. ƗƵƱ ƵƨƵƲƟƧƬƱ ƯƤ ƦƲƟƹƨƵƨ ΣƽƯƱ ƵƤ πƲƱƭƤƵƤƲƭƵƬƭƟ (ƪΣƨƲƱΣƪƯƢƤ, 
ƨưƨƵƤƩƽΣƨƯƱ ΣƟƫƪΣƤ).  ƑƤ ΣƪƯ ƤƯƵƬƦƲƟƹƨƵƨ ƵƤ ƫƠΣƤƵƤ ƴƵƱ 
ƵƨƵƲƟƧƬƱ. 

2. ƑƤ ƦƲƟƹƨƵƨ ƵƱ ƱƯƱΣƤƵƨπƿƯƶΣƽ ƴƤƳ ƴƵƱ πƟƯƺ ΣƠƲƱƳ ƵƺƯ 
ƷƺƵƱƤƯƵƬƦƲƟƷƺƯ ƤΣƠƴƺƳ ΣƽƮƬƳ ƴƤƳ πƤƲƤƧƱƫƱƾƯ. εƨƯ ƨΧƬƵƲƠΧƨƵƤƬ 
ƯƤ ƦƲƟƹƨƵƨ ƭƤΣƬƟ ƟƮƮƪ ƴƪΣƨƢƺƴƪ. ƎƤƵƟ ƵƪƯ ƤπƱƸƿƲƪƴơ ƴƤƳ ƯƤ 
πƤƲƤƧƿƴƨƵƨ ΣƤƩƢ Σƨ ƵƱ ƵƨƵƲƟƧƬƱ ƭƤƬ ƵƤ ƷƺƵƱƤƯƵƢƦƲƤƷƤ. 

3. ƑƤ ƤπƤƯƵơƴƨƵƨ ƴƵƱ ƵƨƵƲƟƧƬƽ ƴƤƳ ƴƨ ƽƮƤ ƵƤ ƫƠΣƤƵƤ, ΣƽƯƱ Σƨ ΣΧƮƨ 
ơ ΣƤƾƲƱ ƴƵƶƮƽ ƤƯƨưƢƵƪƮƪƳ ΣƨƮƟƯƪƳ. 

4. ƎƟƫƨ ƤπƟƯƵƪƴƪ ƨπƬƴƵƪΣƱƯƬƭƟ ƵƨƭΣƪƲƬƺΣƠƯƪ ƨƢƯƤƬ ƤπƱƧƨƭƵơ. 
5. εƬƟƲƭƨƬƤ ƨưƠƵƤƴƪƳ: ƵƲƨƬƳ (3) ƿƲƨƳ ΣƨƵƟ Ƶƪ ƧƬƤƯƱΣơ ƵƺƯ 

ƷƺƵƱƤƯƵƬƦƲƟƷƺƯ. 
6. ΏƲƤ ƧƶƯƤƵơƳ ƤπƱƸƿƲƪƴƪƳ: 10.00 Χ.Σ. 

 
 

ƎƆƏƋ ƉƔƍƘƙƛƍƆ 
 
 

ƘƉƏƓƗ ƐƋƑƙƐƆƘƓƗ 


