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Abstract—In This Paper I am going to Design S-R Latch using
Verilog. Design and Implementation will be done in esim and
ngspice software. The SR Latch is a bistable 1-bit memory device
with two inputs, SET and RESET. The RESET input 'R’ resets
the device or causes the output 0 to be produced. The SET input
’S’ configures the device or generates output 1, while the RESET
input ’S’ configures the device or generates output 0. S and R
are the labels for the SET and RESET inputs, respectively. The
main objective was to design a mixed signal circuit for that I
have attached ADC in front of S-R Latch and DAC in behind of
S-R Latch to get input and output in analog form.

I. REFERENCE CIRCUIT DETAILS

e Case 1 : S=0,R=0,and CLK =1
The inputs of both NOR gates are Logic 0’ in the
first case. They have no effect on the output because
neither of them dominates the inputs. As a result, the
outputs retain their previous states, i.e., the outputs do
not change. This is referred to as a Hold Condition or a
No Change Condition.

e Case 2:S=0,R=1,and CLK =1

The °R’ input is 1 in this case, indicating that the NOR
Gate A output will be 0. (i.e., Q will be 0). (LOW).
Both of NOR Gate B’s inputs become 0 as a result, and
the NOR Gate B’s output is 1. (HIGH). Because a ’1” at
input R causes the output to switch to one of its stable
states and then resets it to ’0,” it is known as the RESET
input.

e Case 3:S=0,R=1,and CLK =1

In this case, the ’S’ input is 1, indicating that the NOR
Gate B output will be 0. As a result, both NOR Gate
A’s inputs become 0 and the NOR Gate A’s output, and
thus the value of Q, becomes 1. (HIGH). The S input is
known as the SET input because 1’ at input S causes
the output to switch to one of its stable states and sets it
to '1.

e Case 4:S=1,R=1,and CLK =1
This input condition is forbidden because it causes both
NOR Gates’ outputs to be zero, which is incompatible
with complementary outputs. Even if this input condition
is met, a ‘race condition’ between the NOR Gates occurs
if the next inputs are R = 0 and S = 0 (hold condition),

resulting in an unstable or unpredictable output state.

e Case 5: CLK =0

Regardless of the states of S or R, the outputs of the
two AND gates are forced to O when CLK = 0. As a
result, the circuit acts as if S and R are both 0, latching
the Q and not-Q outputs in their previous states.

II. TRUTH TABLE

(IK S R Q ~Q
0 0 0 Latch Latch
0 0 1 Latch Latch
0 1 0 Latch Latch
0 1 1 Latch Latch
1 0 0 Latch Latch
1 0 1 0 1

1 1 0 1 0

1 | 1 0 0

Fig. 1. Reference Circuit
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Fig. 2. Implemented Circuit
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Fig. 3. Implemented Waveform
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