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Problem Statement & Objective Gray Code & CRC Testing !
«  Problem: IC design is generally a very Gray Code Counter |
expensive endeavor that is out of reach to (https://github.com/ariz207/tt05_GrayCounter)
most hobbyist and small groups. « Tested in Verilog and QSpice simulation. |
+  This project aims to address this problem by | * Measured at different speeds to test because 50MHz Gray Code (fails)
developing and validating cheap and/or . |  (only one clock input). D (AR S
open-source workflow for chip design. Cyclic Redundancy Check a 10kHz Gray Code (functional)
T s (https://github.com/ariz207/tt06-CRC8Dbit) i - - . - +
Uspice' (gspice  Error detecting algorithm WA TR R
L7 * Tested in Wokwi and using an Arduino. |
Schematic « 128 bits of random data input, tested checksum

simulation by simulating bitflip. CRC & Arduino Setup
Two Goals:

1. Test previously created designs for workflow validation) o [l Ll sl s xechem schematic Circuit Design

| Ll L —— capture of lowpower «  Circuits were designed with the goal of being low

2. Successfully create our own novel (adiabatic) designs T
with the workflow.

iny Tapeout Background

* Designs are manufactured through the Tiny

mEE « Also aimed to create novel designs by
implementing techniques, such as adiabatic
design, to further reduce power compared to

e T eyt e D FlipFLoOpP power but effective using opensource tool.

Tapeout program, which produces designs on modern circuits.
an open-source PCB at a low cost. Layout of +  Designs were made using the Sky130 pdk, which
R ;:OI‘{V#I’:‘iWG” D is publicly available.

: S me om EOR e S IPFLOP . : : .
discovered [t i R E R W Cxamplc Thg :ZOIS used include XSchem, Ngspice, Magic
and used by Do R e I Of Tlny an ayout.
previous Tapeout
capstone [N -EHEEEEr S Board Conclusion & Future Work
team. o U E: TR I A ) Inconsistences in power |° EVen thofulgljhdEfabIIessdshulftgown, :celam

| | , , - - successfully developed a library of low

Adiabatic and Subthreshold Baseline FlipFlop 20.82/40.18 measurements in LTspice reuits which could b
_ S _ . . . 18 nW lead to the team creating power circuits which could be
- Adiabatic circuits use a varying voltage, (Div2/Div6) ot v y manufactured.
source aIIOWing for the energy to flow back 1 Mhz LP Oscillator 2.9 uW a Fython scriptto verity ° Mu|t|p|e papers being written in

power of designs.

and be reused, reducing power consumption. - - .
’ : : conjunction with mentor.
Sub-adiabatic Modulo 10 13.893 nW T T S T TR ) J

* A subthreshold circuit is a circuit which  Some challenges include understanding

operates at below transistor threshold Partially Adiabatic 24 664 NW A L T e S s BT A the difference between the model files in

voltages, which is the voltage it takes for the Generator Example of Python script |  LTspice and the Docker container as well
transistor to switch on. Relaxation Oscillator 31.561 nW output as different process corners.




