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Motivation

• 2 candidate LDOs identified by the FD2 PDS 
team to be used for cold electronics:
• LP3964EMPX-ADJ

• ADM7151ARDZ-04

• In order to fully understand the potential failure 
modes of the LDOs (due to the Hot Carrier 
Effect [HCE] during cryogenic use) a lifetime 
study be undertaken

• Accelerated aging will be induced by stressing 
the input voltage



Defining parameters for aging

• We look to observe parameters of the 
chip that will age monotonically – for the 
commercial ADC in SBND, it was IVCC

• For LP3964, we can only monitor VOUT

• For ADM7151, we will also monitor VBYP
and VREG in addition to VOUT

• We will need to observe initial aging 
during the exploratory phase to properly 
define the parameters that will 
constitute a failure (e.g., one of these 
voltages rising or falling by 1%)



Inducing Aging
• Before testing, one 

has to define how 
much voltage stress 
will need to be 
applied

• To be prepared, we 
are using a Keithley 
2460, capable of 
outputting 1A up to 
100V with a 0.015% 
accuracy and 1 mV 
RMS

Parameter Texas Instruments

LP3964EMP-ADJ

Analog Devices

ADM7151ARDZ-04

Input Voltage Range 

(Datasheet)

2.5V to 7V 4.5V to 16V

Highest voltage supply for 

stress test (assumed)

14V 30V

Output Current 

(datasheet)

800 mA 800 mA

Highest current supply for 

stress test (assumed)

1A 1A

https://www.ti.com/lit/ds/symlink/lp3964.pdf?ts=1682101477851&ref_url=https%253A%252F%252Fwww.ti.com%252Fproduct%252FLP3964%252Fpart-details%252FLP3964EMP-ADJ%252FNOPB
https://www.analog.com/media/en/technical-documentation/data-sheets/adm7151.pdf


Test PCB
• Custom PCB designed to test both 

LDO candidates

• Separate ground planes so no 
interference

• Custom test PCB allows more 
capacitors in parallel for filtering and 
stability
• Cold Electronics experience shows 

significant drop in capacitance at 
cryogenic temperatures

• Power resistors to sink 800 mA

• Standard connectors for input and 
output monitoring on board

• PCB is ordered and being fabricated



Monitoring

• An Agilent/Keysight 34970 mainframe with Agilent/Keysight 34901A
multiplexer module is being used to sample the outputs

https://www.keysight.com/us/en/product/34970A/34970a-data-acquisition-control-mainframe-modules.html
https://www.keysight.com/us/en/product/34901A/20-channel-multiplexer-2-4-wire-module.html


Next steps

• When setup is fully built 
and testing begins, we 
can start overstressing 
the LDOs to get an 
indication for how long it 
takes them to fail

• Example shown to the 
right for ADC testing with 
various overstressed 
voltages



Goal

• With this data we will 
be able to predict the 
lifetime before HCE 
failure for each LDO for 
a given input voltage

• This will inform us the 
suitability of LDOs in 
long term cryogenic 
operation

• And inform our design 
(e.g. operating 
voltages) to ensure that 
HCE aging is a negligible 
issue
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