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Project Description
Team: sddec20-08

Team Email: sddec20-08@iastate.edu

Project Statement:
To design a high resolution digitally trimmable resistor. It should be capable of 
adjusting its resistance value by ±1%, should be re-trimmable infinitely many 
times.
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Project Goals
● Conduct additional research targeted towards resistor structures.
● Refine simulation environment to improve precision of data.
● Expand on selected resistor structure schematics.

○ Refine existing schematics
○ Scale up designs to simulate more realistic scenarios

● Conduct more in-depth evaluations of resistor structures.
○ Consider scalability of designs
○ Consider TCR management of all logic states

● Repeatedly trimmable
● ±1% resolution
● Low temperature dependencies



Previous Technical Challenges
● Mitigating temperature effects when designing the circuit structure

○ Limit amount of current through the switches
○ Maintain a somewhat small form factor

● Simulation issues with setting up proper settings
○ Reltol, abstol, simulation arithmetic rounding rules 

● Determining a good TCR value for comparing structures between one another
○ 1500 ppm/°C



Test Bench

● Standardization:
○ 1500 ppm/°C TCR resistors
○ 300n x 200n size transistors
○ 10k Ohm Resistor
○ Vinput = 1V, Vg = 5V

● Comparing temperature effects on the voltage(TCV) due to the resistor ratio
● Still looking at the effective TCR of resistor structure
● Comparing total resistance value

○ Contributes to the overall size of component

● Comparing precision of trimming values



Ladder structure

Theory:
● Combination of Series and parallel 

structure.

Data:



Truss Structure
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Truss Structure - Constant resistor ratio



Truss Structure - Varying resistor ratio
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Voltage divider





Current Technical Challenges Overview
Thermometer coded vs Binary weighted

Currently Goal

Bits Trim

00 0%

01 1%

10 1%

11 2%

Bits Trim

00 0%

01 0.33%

10 0.66%

11 1%



Questions?


