       Testing results on readings of the  following equipment:   test date: Jan. 13, 2022

· Arduino Uno R-3 power supply pin Vcc= +5 v 

· Arduino Vref pin

· Lm4020 voltage reference module

· USB power supply plugged in to my computer’s USB port
· A 0-60 Vdc variable regulated power supply with current & voltage control, and  5v USB ports
	equipment
	Voltage (Vdc)
	Current (mA)
	LM4020 not connected to Uno Vref pin
	Vref  (Vdc)

Connected to

LM4020

	Variable 0-60 Vdc supply
	5.002
	N/A
	4.102
	N/A

	cumputer

USB 5 volt  

unloaded
	4.985
	N/A
	N/A
	N/A

	computer

USB 5 volt

Loaded Uno only
	4.894
	35.6
	4.894
	4.102

	Computer

USB 5V

Loaded UNO & external circuit
	4.886
	115
	4.886
	4.102

	Computer 

USB 5V 

Uno , LCD and

External circuit
	4.843
	133
	4.843
	4.102

	Separate USB powered from 0-60 V regulated power circuit & LCD 
	4.935
	233
	4.935
	4.102

	Separate  USB powered from 0-60v regulated to vcc on

LM4020 connected to Vref
	4.935
	N/A
	4.935
	4.102

	Separate  USB powered from 0-60v regulated to Uno power

 5 v  to LM4020 connected to Vref
	4.874
	N/A
	4.874
	4.102


Note: total load to the Arduino Uno with external circuits (voltage divider network of 400 ohm load) , 3 Leds with 220 Ohms resistors, an 1602 LCD was 133 mA pulling the USB power supply to the UNO down to 4.84 vdc.  

Conclusion:

Using a separate power supply to drive all your external circuits would be best to keep the 5 v buss on the Arduino more stable, Also powering everything from a regulated external power supply would also be advisable to provide more current capability for your projects. The LM4020 voltage reference did seem to help somewhat, but the resolution of the ADC is also subject to changes in Vref, ie: at 5 volts , resolution is 5/1024 = 0.0048828125 mV, @ 4.102 /1024 = 0.0040055 mV, better sensitivity because of the lower resolution, but then the trade off is that you can’t use inputs to the ADC that are greater than the reference voltage that you use.

One other thing I might mention. Grounding is a very important issue that most forget, or maybe didn’t know.. Ground loops can, and will, significantly impact your circuits performance, and can even source enough current to destroy components. Make sure that all power supplies are sharing a common ground, and on the AC side, your power supply is properly grounded (bonded) to earth Ground. Since I don’t know your back ground, I will assume that you may not know this, if that’s not the case, then just ignore me..lol

At any rate, enjoy your project, 

Kind regards, 

LouisR

