3-bit Synchronous up counter with buffered reset
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Abstract— Counters are digital circuits widely used in
various applications like counting, frequency divisions, memory
increment in the registers, etc. In this abstract, the design of a 3-
bit up counter is described where the reset is buffered using a
CMOS inverter buffer for better performance.

I. REFERENCE CIRCUIT DETAILS

The circuit is to be designed on SkyWater 130 pdk on esim
software. The asynchronous reset for the counter is specially
buffered to avoid the issue of weak reset which could lead to
the counter not getting reset when required by the user. The
buffer circuit is designed using connecting back-to-back 2
CMOS digital inverters [1][2] to keep the buffer area
efficient yet good in performance.

Il. REFERENCE CIRCUIT DESIGN

The proposed schematic of the design is shown in Fig 1.

S.no Design Description
Component
1 Inverter To be designed
using ng-spice
2 A/D & D/A Converter bridges
to be used
3 Counter On Verilog and

converted to spice
netlist for mixed-
signal abstraction

4 CLK, RST Standard pulse
sources in the
spice library
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Fig 1: Proposed Circuit Schematic and Abstraction [3]

I1l. REFERENCE WAVEFORM

The operation of the counter along with the enabling of
asynchronous reset is shown in Fig 2.
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Fig 2: Proposed Circuit Waveform
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