


Mealy & Moore Machines 
 
Moore Machine is a finite-state machine whose output values are determined solely by its 
current state and can be defined as six elements (S, S0, Σ, Λ, T, G), consisting of the following: 
 
a finite set of states ( S ) 
a start state (also called initial state) S0 which is an element of (S) 
a finite set called the input alphabet ( Σ ) 
a finite set called the output alphabet ( Λ ) 
a transition function (T : S × Σ → S) mapping a state and the input alphabet to the next state 
an output function (G : S → Λ) mapping each state to the output alphabet. 
 
 
Mealy Machine output values are determined both by its current state and by the values of its 
inputs and can be defined as six elements (S, S0, Σ, Λ, T, G), consisting of the following: 
 
a finite set of states ( S ) 
a start state (also called initial state) S0 which is an element of (S) 
a finite set called the input alphabet ( Σ ) 
a finite set called the output alphabet ( Λ ) 
a transition function (T : S × Σ → S) mapping a state and the input alphabet to the next state 
 
an output function (G : S × Σ → Λ) mapping pairs of a state and an input symbol to the 
corresponding output symbol. 
 
 
http://en.wikipedia.org/wiki/Theory_of_Computation 





]\faking Sense of SR Flip Flop Seemingly Contradictory Explanations 

SR Flip Flop 
Unfortunately, there is no consistency in describing the operation of SR Flip Flops (Set Reset); 
in fact, many ofus even refer to them as RS Flip Flops. 
However, one property description is pretty much universal: 

Set S implies Q = I 
Reset R implies Q = 0 

Adding even more to the confusion, is an error in the Scherz textbook, Practical Electronics 
for I11ve11/ors, 3ed, page 770, Figure 12-70 / 4ed, page 759, Figure 12-56 Cross NAND SR Flip 

Flop; the outputs Q and Q are reversed. Q should be associated with the S input NAND gate 

and Q should be associated with the R input NAND gate. 

Be careful, don't confuse yourself when using other resources; some authors associate Q and Q 
with S & R respectively, other authors reverse the association. And then there is the confusion 
with respect to NOR SR Flip Flops, NAND SR Flip Flops, and inverted inputs to both NOR 
and NAND Flip Flops. For our  purposes, the following concepts apply: 

Set S implies Q = I 

Reset R implies Q=0 

Not Allowed NOR Gates S = 1 and R=l 
NAND Gates S=0 and R=0 

If provisions for a clock pulse are not available, the circuit is known as an asynchronous flip flop. 

Triggered or T Flip Flops 
If the S and R inputs are gated with a clock pulse, the circuit is known as a synchronous flip flop. 
If gated by a NAND, the S and R inputs are only enabled when the clock pulse is high. 
When the clock is low, the inputs are disabled and the flip flop is placed in the Hold mode. 

Latched Data or D Flip Flops (Single Input Device) 
Invert the S input and apply to the R input: 

if S = 0 then R = I 
if S = 0 then R = 0 
but never S = R 

Rename S as D: 
D S R Q 

0 0 1 0 (Reset) 

1 1 0 1 (Set) 

Each change in the input data toggles a change in the output. 

J K Master-Slave Flip Flop 
Inputs: J, K, Set, Clear, Clock 
Outputs: Q Q 
Trailing Edge Triggered Flip Flop 
Master triggers on the clock up-tick (slave inactive) 
Slave follows master on the clock down-tick 

Control Q 

Set 1 

Clear 0 

Input 

J K Q 

0 0 Q Hold 

0 1 0 Reset 

1 0 1 Set 

1 1 Q Toggle 





RS Flip Flop Truth Tables 
 
In order to eliminate ambiguity and to achieve some sense of continuity, we will follow the convention: 
Set implies Q = 1. 
Reset implies Q = 0. 
 

                      
 
   Set Reset       Set Reset        Set Reset 
   NOR Gates       NAND Gates      NAND Gates with Inverted S & R inputs 
   S R Q       S R Q       S R S R Q 
   0 0 Q Hold     0 0 X       0 0  1 1 Q Hold 
   0 1  0 Reset     0 1   1 Set      0 1  1 0  0 Reset 
   1 0  1 Set      1 0  0 Reset      1 0  0 1  1 Set 
   1 1 X       1 1 Q Hold      1 1  0  0 X 
   X = Not Allowed      X = Not Allowed     X = Not Allowed 
   S=1  =>  Set (Q=1)    S=0  =>  Set (Q=1)    S=1  =>  S=0  =>  Set (Q=1) 
   R=1  =>  Reset (Q=0)    R=0  =>  Reset (Q=0)   R=1  =>  R=0  =>  Reset (Q=0) 
 
As you can see, there is consistency for Set means Q=1 and Reset means Q=0; but there can be confusion trying 
to decide whether-or-not S & R are 0 or 1 depending on the type of gates (NOR or NAND). 
If inverted S & R inputs are used with the NAND gates, then S=1 is the Set input and R=1 is the Reset input; 
which is the same as the NOR gates implementation. 
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