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b. FF âäöng bäü  

 Xeït så âäö RSFF âäöng bäü våïi så âäö maûch, kyï hiãûu vaì baíng traûng thaïi 
hoaût âäüng nhæ hçnh veî: 

Hçnh 3.46. RSFF âäöng bäü: Så âäö logic vaì kyï hiãûu
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Hçnh 3.45. Kyï hiãûu caïc FF khäng âäöng bäü
a.R,S taïc âäüng mæïc 1 -  b.R,S taïc âäüng mæïc 0 
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Trong âoï: Ck l
(Clock). Khaío saït

- Ck = 0: cäøng
cäøng NAND 
1 ⇒ Q = Q0 (

- Ck = 1: cäøng
vaìo traûng thaïi cuía

 

 

S R Ck Q 
X X 0 Q 
0 0 1 Q 
0 1 1 0 
1 0 1 1 
1 1 1 X 
aì tên hiãûu âiãöu khiãøn âäöng bäü hay tên hiãûu âäöng häö 
 hoaût âäüng cuía maûch: 
 NAND 3 vaì 4 khoïa khäng cho dæî liãûu âæa vaìo. Vç 
3 vaì 4 âãöu coï êt nháút mäüt ngoî vaìo Ck = 0 ⇒ S  = R  = 
FF giæî nguyãn traûng thaïi cuî). 
 NAND 3 vaì 4 måí. Ngoî ra Q seî thay âäøi tuìy thuäüc 
 S vaì R. 
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Hçnh 3.68

 
TFF chuyãøn âäøi thaình DFF, RSFF, JKFF: 

- TFF → RSFF:  
RSFF coï pt:  Qn+1 = Sn + Qn  (1) nR

Sn Rn  = 0  (âiãöu kiãûn cuía RSFF) 
  TFF coï pt:  Qn+1 = Tn ⊕  Qn    (2) 
  So saïnh (1) vaì (2) ta coï: 
    Sn + nR Qn = Tn  Q⊕ n

  Theo tênh cháút cuía pheïp toaïn XOR, ta coï: 
Tn = Qn ⊕ (Sn + nR Qn) = Qn )nnn QR  (S +  + nQ (Sn + nR Qn) 
   = Qn nS Rn + Sn nQ  = Qn nS Rn + Sn nQ  + Sn Rn = Qn Rn  + Sn nQ  

Váûy: Tn = Qn Rn  + Sn nQ  
Så âäö maûch thæûc hiãûn: 
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Hçnh 3.69. Chuyãøn âäøi TFF thaình RSFF

- TFF→ DFF:  
  DFF coï phæång trçnh logic: Qn+1 = Dn

  TFF coï phæång trçnh logic:  Qn+1 = Tn ⊕  Qn  
  Âäöng nháút 2 phæång trçnh:  Dn  = Tn ⊕  Qn

  Theo tênh cháút cuía pheïp XOR ta suy ra:  Tn = Dn ⊕  Qn
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 Så âäö maûch thæûc hiãûn: 

Hçnh 3.70. Chuyãøn âäøi TFF thaình DFF 
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- TFF→ DFF: Thæûc hiãûn biãún âäøi hoaìn toaìn tæång tæû (nhæ træåìng 
håüp chuyãøn âäøi tæì TFF sang RSFF) ta coï logic chuyãøn âäøi: 

 Tn = KnQn + Jn nQ  
 Så âäö maûch chuyãøn âäøi tæì TFF sang JKFF  
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Hçnh 3.71. Chuyãøn âäøi TFF thaình JKFF
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DFF chuyãøn âäøi thaình TFF, RSFF, JKFF: 
- DFF→ TFF: 
 DFF coï phæång trçnh logic: Qn+1 = Dn

  TFF coï phæång trçnh logic: Qn+1 = Tn ⊕  Qn  
  Âäöng nháút 2 phæång trçnh ta coï: Dn = Tn ⊕  Qn

  Så âäö maûch thæûc hiãûn chuyãøn âäøi (hçnh 3.72): 

Hçnh 3.72. Chuyãøn âäøi DFF thaình TFF
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- DFF→ RSFF: 
RSFF coï phæång trçnh logic: Qn+1 = Sn + nR Qn

 Âäöng nháút våïi phæång trçnh cuía DFF ta coï: Dn = Sn + nR Qn
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 Så âäö maûch thæûc hiãûn chuyãøn âäøi: 

Hçnh 3.73. Chuyãøn âäøi tæì DFF sang RSFF
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- DFF→ JKFF: 
  Hoaìn toaìn tæång tæû ta coï logic chuyãøn âäøi tæì DFF sang JKFF: 

Dn = Jn nQ + nK Qn

  Så âäö maûch chuyãøn âäøi trãn hçnh 3.74: 

 
RSFF chuyãøn âäøi thaình TFF, DFF, JKFF: 

RSFF coï pt:  Qn+1    = Sn + nR Qn   
Sn Rn  = 0       (âiãöu kiãûn cuía RSFF) 

 Khi thæûc hiãûn chuyãøn âäøi tæì RSFF sang caïc FF khaïc cáön kiãøm tra 
âiãöu kiãûn raìng buäüc cuía RSFF âoï laì: RnSn = 0.  
 - RSFF→ TFF: 
  TFF coï phæång trçnh logic: Qn+1 = Tn ⊕  Qn

  Âäöng nháút våïi phæång trçnh cuía RSFF ta coï: 
Sn + nR Qn = Tn  Q⊕ n = Tn nQ  + nT Qn

  Tæì biãøu thæïc naìy, nãúu ta âäöng nháút:  
Sn = Tn nQ  

     Rn = Tn

Hçnh 3.74. Chuyãøn âäøi DFF thaình JKFF 
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thç suy ra:  
   Sn Rn = Tn nQ .Tn = Tn nQ  ≠ 0 
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nãn khäng thoía maîn âiãöu kiãûn cuía RSFF. 
Thæûc hiãûn biãún âäøi tiãúp: 

Sn + nR Qn  = Tn nQ  + nT Qn = Tn nQ  + nT Qn + nQ Qn

Sn + nR Qn  =  Tn nQ  + ( nT  + nQ )Qn = Tn nQ  + nnQT Qn

  Âäöng nháút 2 vãú ta coï: 
Sn = Tn nQ  
Rn = Tn Qn

  thoía maîn âiãöu kiãûn: RnSn = 0.  
Så âäö thæûc hiãûn: hçnh 3.75. 
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 Hçnh 3.75. Chuyãøn âäøi RSFF sang TFF
 

 - RSFF→ DFF:  Qn+1 = Dn

  Âäöng nháút 2 phæång trçnh: Sn + nR Qn = Dn

  Thæûc hiãûn biãún âäøi: 
Sn + nR Qn = Dn = Dn (Qn + nQ ) = Dn Qn + Dn nQ     (a) 

  Màût khaïc biãøu thæïc cuía RSFF coï thãø biãún âäøi nhæ sau:  
Sn + nR Qn = Sn(Qn + nQ ) + nR Qn = SnQn  + Sn nQ + nR Qn

= SnQn (Rn + nR ) + Sn nQ + nR Qn

= SnQn nR  + Sn nQ + nR Qn

= nR Qn (1 + Sn) + Sn nQ  
=  nR Qn + Sn nQ               (b) 

  Tæì (a) vaì (b) ta coï: 
Dn Qn + Dn nQ  = nR Qn + Sn nQ  

  Âäöng nháút 2 vãú suy ra: 
Sn  = Dn

Rn  = nD  
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  thoía maîn âiãöu kiãûn RnSn = 0. Hçnh 3.76. RSFF→ DFF 

Så âäö thæûc hiãûn: hçnh 3.76. 

 - RSFF→ JKFF: 
  Âäöng nháút 2 phæång trçnh logic cuía RSFF vaì JKFF ta coï: 

Qn+1 = Sn + nR Qn  = Jn nQ + nK Qn

= Jn nQ + nK Qn + Qn nQ  = Jn nQ + ( nK + nQ )Qn  = Jn nQ + nnQK Qn
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  So saïnh ta coï: 
    Sn = Jn nQ  

Rn = KnQn

  thoía maîn âiãöu kiãûn cuía RSFF. 
Så âäö thæûc hiãûn: hçnh 3.77. 
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 Hçnh 3.77. RSFF→ JKFF
 
 

JKFF chuyãøn âäøi thaình TFF, DFF, RSFF: 
 Nhæ âaî trçnh baìy åí trãn, JKFF laì mäüt FF vaûn nàng, coï thãø duìng 
JKFF âãø thay thãú cho RSFF hoàûc duìng JKFF thæûc hiãûn chæïc nàng 
DFF, TFF. Så âäö thæûc hiãûn caïc maûch naìy nhæ åí hçnh 3.67. Pháön naìy 
táûp trung chæïng minh caïc biãøu thæïc logic chuyãøn âäøi tæì JKFF sang caïc 
FF khaïc. 
 JKFF coï phæång trçnh logic:  Qn+1 = Jn nQ + nK Qn

 - JKFF→ TFF: 
  TFF coï phæång trçnh logic: Qn+1 = Tn ⊕  Qn = Tn nQ  + nT Qn

 So saïnh våïi phæång trçnh cuía JKFF ta suy ra logic chuyãøn âäøi: 
Jn   = Tn

Kn = Tn

 - JKFF→ DFF: 
DFF coï phæång trçnh logic: Qn+1 = Dn

  Viãút laûi biãøu thæïc naìy ta coï: Qn+1 =Dn=Dn (Qn + nQ ) = DnQn+ Dn nQ  
So saïnh våïi biãøu thæïc cuía JKFF ta coï logic chuyãøn âäøi: 

Jn  = Dn

Kn = nD  
 - JKFF→ RSFF: 
  Âäúi våïi RSFF coï phæång trçnh logic âaî tçm âæåüc åí cäng thæïc (b): 

Qn+1 = Sn + nR Qn = Sn nQ  + nR Qn   (b) 
So saïnh våïi phæång trçnh logic cuía JKFF ta coï logic chuyãøn âäøi: 

Jn  = Sn

Kn = Rn
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b. Phæång phaïp duìng baíng âáöu vaìo kêch vaì baíng Karnaugh: 
 Trong phæång phaïp naìy, caïc âáöu vaìo data cuía FF ban âáöu laì haìm ra 
våïi caïc biãún laì traûng thaïi ngoî ra Qn vaì caïc âáöu vaìo data cuía FF cáön 
chuyãøn âäøi. Âãø thæûc hiãûn chuyãøn âäøi ta dæûa vaìo baíng tên hiãûu âáöu vaìo 
kêch cuía caïc FF vaì láûp baíng Karnaugh, thæûc hiãûn täúi giaín âãø tçm logic 
chuyãøn âäøi. Baíng tên hiãûu âáöu vaìo kêch täøng håüp nhæ sau: 
 

Qn Qn+1 Sn Rn Jn Kn Tn Dn

0 0 0 X 0 X 0 0 
0 1 1 0 1 X 1 1 
1 0 0 1 X 1 1 0 
1 1 X 0 X 0 0 1 

 

Xeït caïc træåìng håüp cuû thãø: 
- chuyãøn âäøi tæì JKFF → TFF  : J = f (T, Qn) vaì K = f (T, Qn) 
- chuyãøn âäøi tæì JKFF → DFF  : J = f (D, Qn) vaì K = f (D, Qn) 
- chuyãøn âäøi tæì JKFF → RSFF : J = f (S, R, Qn) vaì K = f (S, R, 

Qn) 
 

- chuyãøn âäøi tæì RSFF → TFF  : R = f (T, Qn) vaì S = f (T, Qn) 
- chuyãøn âäøi tæì RSFF → DFF  : R = f (D, Qn) vaì S = f (D, Qn) 
- chuyãøn âäøi tæì RSFF → JKFF : R = f (J, K, Qn) vaì S = f (J, K, 

Qn) 
- chuyãøn âäøi tæì TFF → DFF  : T = f (D, Qn)  
- chuyãøn âäøi tæì TFF → RSFF  : T = f (R, S, Qn)  
- chuyãøn âäøi tæì TFF → JKFF  : T = f (J, K, Qn)  

 

- chuyãøn âäøi tæì DFF → TFF  : D = f (T, Qn)  
- chuyãøn âäøi tæì DFF → RSFF  : D = f (R, S, Qn)  
- chuyãøn âäøi tæì DFF → JKFF  : D = f (J, K, Qn)  

 

Vê duû 1:  Chuyãøn âäøi tæì JKFF → DFF duìng phæång phaïp baíng. 
Ta coï caïc haìm cáön tçm:  
 J  = f (D, Qn)  vaì  K = f (D, Qn) 
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Dæûa vaìo baíng âáöu vaìo kêch täøng håüp ta láûp baíng Karnaugh: 
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 0 1 

0 0 1 
1 X X 

J = D 

D
Qn

K
 0 1

0 X X
1 1 0

K = D

 
 
 
 
 

Täúi giaín theo daûng chênh tàõc 1 ta coï:  J = D vaì K = D . 
 

Vê duû 2:  Chuyãøn âäøi tæì JKFF → RSFF duìng phæång phaïp baíng. 
Ta coï caïc haìm cáön tçm:  
 J  = f (S, R, Qn)  

K = f (S, R, Qn) 
Dæûa vaìo baíng âáöu vaìo kêch täøng håüp ta láûp baíng Karnaugh: 

Täúi giaín theo daûng chênh tàõc 1 ta coï:  J = S vaì K = R. 

SR 
Qn

J 
 00 01 11 10

0 0 0 X 1
1 X X X X

J = S 

SR
Qn

K
 00 01 11 10 

0 X X X X 
1 0 1 X 0 

K = R

 

Caïc træåìng håüp chuyãøn âäøi coìn laûi cuîng hoaìn toaìn tæång tæû vaì kãút 
quaí chuyãøn âäøi cuía caí 2 phæång phaïp (phæång phaïp biãún âäøi træûc tiãúp 
vaì phæång phaïp láûp baíng Karnaugh) hoaìn toaìn giäúng nhau. 

 
 


