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Abstract - This paper represent design of synchronous 4-bit Up counter utilizing SSASPL. The SSASPL is executed 
utilizing 7 transistors. A fast and area effective synchronous Up counter is required in numerous applications viz. 
computerized recollections, ADCs, DACs, micro-controller circuits, recurrence dividers, recurrence synthesizer and so forth. 
Lower region and fast may met by decreasing size of equipment. Henceforth as the applications are expanding, interest for 
smaller size and longer life batteries increments. It normally comprises of a memory component, which is utilizing flip-flops 
and a combinational component, which is generally executed utilizing logic gates. Logic gates are logic circuits with at least 
one info terminals and one yield terminal in which the yield is exchanged between two voltage levels dictated by a blend of 
information signals. The utilization of rationale entryways for combinational logic ordinarily decreases the cost of parts for 
counter circuits to a flat out least, so it remains a mainstream approach. The counter has 70 numbers of transistors. 
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I. INTRODUCTION 

 
Now days the latches based design rather than of flip 
flops are increased to achieve the area reduction. 
Counting is an essential function of digital circuits. 
An advanced counter comprises of a gathering of flip-
flops that change state (set or reset) in a 
recommended grouping. The essential function of a 
counter is to deliver a predefined yield design 
arrangement. Consequently it is likewise an example 
generator [2]. This example grouping may compare to 
the quantity of events of an occasion or it may be 
utilized to control different bits of an advanced 
framework. The littlest flip-flop is appropriate for the 
counter to reduce the area. As of late, pulsed latches 
have supplanted flip-flops in numerous applications, 
on the grounds that a pulsed latch is considerably 
littler than a flip-flop [3]. We proposed 4 bit Up 
counter using SSASPL latch. In digital design flip-
flops and latches are essential storage components. 
Flip flops are problematic planning components in 
digital circuits which greatly affect speed and power 
utilization. In VLSI chip configuration lessening 
power has turned into a critical thought of an 
execution and zone. The Shift register is a type of 
successive circuit it is basically utilized for capacity 
or exchange digital data. M-bit move enlist comprises 
of M - information flip-flops which are associated in 
arrangement [5]. 
 
SSASPL: 
The SSASPL (Static differential Sense Amplifier 
based Shared Pulsed Latch) make use of the smallest 
range of transistors (7 transistors) and it has a single 
transistor driven by using the pulsed clock signal. The 
SSASPL refreshes the information with 3 NMOS 
transistors and it holds the information with 4 

transistors in two cross-coupled invertors. It requires 
two differential information inputs and a pulsed clock 
signal. At the point when the pulsed clock signal is 
high, its information is refreshed. The pull down 
current of the NMOS transistors must be bigger than 
the pull Up current of the PMOS transistors in the 
invertors. 

 
Figure.1 SSASPL using 7 transistors 

 
Both Latches and turn flops are circuit components in 
which the yield is predicated upon the present 
contributions, as well as is based upon the beyond 
records and yields. The fundamental difference 
among the pulsed latch and flip flop is that a flip flop 
has a clock signal, even though a pulsed latch does 
now not. There are different types of pulsed latch and 
flip flop. The enormous contrasts between those types 
flip flop and latches are the quantity of resources of 
information they have got and how they trade the 
states. There are various sorts for every form of 
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latches and flip flops that may improve their 
operations. Contrasted with flip flops, pulsed latches 
have the benefits of requiring just a single lock 
arrange per clock cycle and of permitting time-
obtaining crosswise over cycle limits. The flip-flops 
and pulsed latches where we should get the making 
plans issue which fathomed with the aid of such as 
postponed beat clock circuits in place of a solitary 
pulsed beat with the aid of gathering latches to a few 
sub move registers and additional stockpiling latch is 
used by the little pulsed clock signals. 
 
II. LITERARURE REVIEW 

 
The region and power utilization are diminished by 
supplanting flip-flops with pulsed latches. This 
method takes care of the planning issue between 
pulsed latches using different non-cover deferred 
pulsed clock check motions in-stead of the traditional 
single time clock signal [1]. The utilization of a 
dedication of flip-flops and latches, each tuned for 
various initiation examples and speed requirements 
[4]. 
 
You will find huge utilizations of a counter in the 
electronic shopper hardware advertise. A counter can 
assume a fundamental part in a few circuits running 
from a straightforward show to complex 
microcontroller circuits. A portion of the clear uses of 
any counter are: frequency divider in stage locked 
loops, frequency synthesizers, microcontrollers, 
advanced digital recollections and in computerized 
time and timing circuits [5]. 
 
To accomplish the significant power saving, this 
project gives an investigation of the pulsed latch 
usage in a clock tree. To maintain a strategic distance 
from greatest power utilization in clock tree different 
heartbeat generators has been proposed [9]. 
 
III. COUNTER SCHEMATIC 

 
The proposed circuit of Up counter has been 
simulated and implemented for 0.18um technology in 
OrCAD .4-bit Up counter circuit implemented using 
4 latches. Additionally we used 4 XOR gates and 3 
AND gates in proposed design. Proposed design used 
SSASPL latch which having 7 numbers of transistors.  
 
As an end result, all of the flip-flops in a synchronous 
counter are driven concurrently by using a single, 
common place clock pulse. The propagation delay of 
synchronous counter is relatively lower than 
asynchronous counter. Its overall performance is also 
better from a reliability attitude due to the fact there’s 
no glitches. 

 
Figure 2: proposed up counter using SSASPL. 

 
IV. SIMULATION AND SYNTHESIS RESULT 
 
In the simulation waveforms green color wave is the 
input signal, blue color wave is the clock pulse and 
red color wave is the output signal. We have used 0. 
18 um CMOS process for implemented and simulated 
SSASPL latch. 
 

 
Figure 3:simulation waveform for SSASPL. 

 
Here use the Vdd is 2V and clock pulse is given in 
ms, the input signal is maximum 5V. Starting from 0s 
to 2ms the clock pulse is zero and input signal is 5v at 
1ms to 2ms. That time out less than the maximum 
voltage after 2ms clock pulse is high at that input 
signal low and output signaling also low. 
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Figure 4: Simulation waveform for up counter using SSASPL. 
 
Above figure 4 indicates the simulation end result for 
up counter the use of SSASPL. There's no inherent 
propagation put off in synchronous counter, due to 
the fact the whole counter levels are induced in 
parallel on the equal time, the maximum running 
frequency of this form of frequency counter is much 
better than that for similar asynchronous counter 
circuits. Because this 4 bit synchronous counter 
counts sequentially on every clock pulse the ensuing 
outputs counts upward from 0(0000) to 15(1111).The 
remember collection is controlled using common 
sense gates. 
 

Clock bit3 bit2 bit1 bit0 
0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 0 0 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 
8 1 0 0 0 
9 1 0 0 1 
10 1 0 1 0 
11 1 0 1 1 
12 1 1 0 0 
13 1 1 0 1 
14 1 1 1 0 
15 1 1 1 1 

Table 1: Obtained output sequence for up counter. 
 

Circuits Transistor 
count Delay 

Inverter 2 11.04 ns 
NAND gate 4 20.92 ns 
AND gate 6 195.50 ps 
XOR gate 6 5.985 ns 

Master slave flip flop 42 11.22ns 
Synchronous 4 bit up 

counter using master slave 
flip flop 

210 20.39ns 

Proposed 4 bit up counter 
using SSASPL 70 0.06ns 

Table 2: Transistor count and delay of the gates, flip-flop, and 
4 bit up counter using master slave flip flop and 4 bit proposed 

counter using SSASPL [5]. 

Above table 2 shows that the transistor count of the 
gates, flip flop, latches used in existing and our 
proposed design. Existing Johnson counter using 
master slave flip flop having 210 transistors. Our 
proposed Johnson counter using SSASPL having 70 
transistors. Our proposed design shows 66.66% 
reduction in transistor count as compared to existing. 
There may be is no inherent propagation delay in 
synchronous counter, due to the fact entire counter 
levels are brought about in parallel on the equal time; 
the most operating frequency of this type of 
frequency counter is much better than that for similar 
asynchronous counter circuits. 

 
Figure 5: Graphical representation of Number of Transistors 

used for 4 bit up counter by using different devices. 
 

Up counter design uses SSASPL latch which gives 
least transistor count. We already shown comparison 
between conventional 4 bit counter using master 
slave flip flop and modified Up counter using 
SSASPL latch. Design shows improvement because 
we used SSASPL latch which having minimum 
number of transistors as compared to master slave flip 
flop. Proposed Up counter having 66.66% reduction 
transistor counts as compared to conventional Up 
counter.  

 
Figure 6: Graphical representation of Number of delay used       

for 4 bit up counter by using different devices. 
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Figure shows that the Up counter using SSASPL 
reduced delay up to 0.06 ns compared to conventional 
Up counter. 
 
CONCLUSION 

 
In this paper, synchronous 4-bit Up counter has been 
executed, simulated and analyzed. The execution of 
the counter is evaluated regarding transistor count 
and area. In this way we introduce the design and 
execution of synchronous 4-bit Up counter utilizing 
SSASPL which is upgrade in terms of area. Proposed 
Johnson counter using SSASPL having 70 transistors 
and 0.06ns delay. Design shows 66.66% reduction in 
transistor count as compared to existing. The 
proposed design is found to have good performance 
in terms of delay and transistor count. 
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