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Readiness: Superb Lab Power Supply

Verdict: Ready with caveats · 2026-07-09 · est. parts cost $115–$135

This is a cold baseline check; no previous report exists for this lab. The design is

implementable, but the primary power transistor and specific power relay are obsolete and

require mandatory substitutes. Furthermore, the 24V AC-AC transformer and the high-

precision Kelvin shunt are specialized components that require targeted sourcing as they are

frequently out of stock or easily confused with incompatible AC-DC adapters. Firmware

implementation is hindered by a dead library link in the original documentation.

Action required

Part Problem Recommended action

2SD1047 Obsolete; zero stock at major

distributors.

Use TIP35CG (onsemi) as a footprint-compatible

substitute.

G5LE-1-VDDC12 Obsolete. Use G5LE-1 DC12 (Omron); vented (VD) suffix is not

required.

WSL3637R0100FEA Out of stock at general hobbyist

distributors.

Source from specialized vendors (e.g., Future

Electronics or TTI).

24V AC Transformer High risk of purchasing incorrect

AC-DC adapter.

Ensure transformer is 24V AC-AC (e.g., Ensign

L100-2-524). DC input is forbidden.

LiquidCrystal

Library

Original Bitbucket link is dead. Redirect students to the GitHub mirror: github.com/

fmalpartida/New-LiquidCrystal .

Parts

Integrated Circuits and Semiconductors (Digital Meter Board)

Part Spec/Package Status Stock Price Source

IC1: MAX44284FAUT+ Current Amp / SOT23-6 Ready 2,773 $3.66 DigiKey

IC2: MCP3422A0-E/SN ADC / SOIC-8 Ready 4,069 $3.72 DigiKey

IC3: MCP6061T-E/OT Op-Amp / SOT23-5 Ready 574 $0.84 DigiKey

Q1, Q2: BC817-25LT3G NPN / SOT23 Ready 3,187 $0.17 DigiKey
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https://www.digikey.com/en/products/detail/analog-devices-inc-maxim-integrated/MAX44284FAUT-T/4290544
https://www.digikey.com/en/products/detail/microchip-technology/MCP3422A0-E-SN/1680881
https://www.digikey.com/en/products/detail/microchip-technology/MCP6061T-E-OT/2614947
https://www.digikey.com/en/products/detail/onsemi/BC817-25LT3G/1475945


Part Spec/Package Status Stock Price Source

D3: BAT54 Schottky / SOT23 Ready 424,390 $0.14 DigiKey

Z1: 824501361 TVS 36V / SMA Ready 4,611 $0.29 DigiKey

Integrated Circuits and Semiconductors (Analog PSU Kit)

Part Spec/Package Status Stock Price Source

U1, U2, U3: TL081CP Op-Amp / DIP-8 Ready 10,105 $0.70 DigiKey

Q1: 9014 NPN / TO-92 Ready >100 $0.08 Addicore

Q2: 2SD882 NPN / TO-126 Ready 8,181 $2.50 DigiKey

Q3: 9015 PNP / TO-92 Ready >100 $0.08 Addicore

Q4: 2SD1047 NPN Power / TO-3PL Obsolete 0 — —

D1-D4: 1N5408 Rectifier / Axial Ready 41,798 $0.35 DigiKey

D5-D10: 1N4148 Signal / Axial Ready 1M+ $0.10 DigiKey

D7, D8: 1N4733A 5.1V Zener / Axial Ready 85,582 $0.26 DigiKey

D11: 1N4004 Rectifier / Axial Ready 128,112 $0.14 DigiKey

D12: LED 5mm T1-3/4 not checked — — —

Passives (Digital Meter Board)

Part Spec/Package Status Stock Price Source

R4: WSL3637R0100FEA 0.01 Ω Shunt / 3637 At risk >100 $1.05 Future Elec

Resistor Kit 0603 Variety Ready >100 $39.95 Adafruit

Capacitor Kit 0603 Variety Ready >100 $39.95 Adafruit

Passives (Analog PSU Kit)

Part Spec/Package Status Stock Price Source

Power Resistor 0.47 Ω 5W / Radial Ready 605 $1.26 DigiKey

RV1: 3296W-104 100k Ω Multi-turn Ready >100 $2.38 Mouser

Panel Potentiometers 10k Ω Linear Ready >100 $0.95 Adafruit

Axial Resistor Kit 0.25W Variety Ready >100 $9.95 RobotShop

Electrolytic Kit 50V Minimum Ready >100 $5.99 ShillehTek
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https://www.digikey.com/en/products/detail/onsemi/BAT54LT1G/918316
https://www.digikey.com/en/products/detail/w%C3%BCrth-elektronik/SMAJ36CA/5870763
https://www.digikey.com/en/products/detail/texas-instruments/TL081CP/383030
https://www.google.com/search?ibp=oshop&q=9014+NPN+transistor&prds=catalogid:12496066929957168349,productid:10522061816276884385,headlineOfferDocid:13151779445540212994,imageDocid:2209205896873788724,rds:PC_7517374283201547324%7CPROD_PC_7517374283201547324,gpcid:7517374283201547324,mid:576462862701309676,pvt:hg&hl=en&gl=us&udm=28
https://www.digikey.com/en/products/detail/stmicroelectronics/2SD882/954116
https://www.google.com/search?ibp=oshop&q=9015+PNP+transistor&prds=productid:2815450271569403236,headlineOfferDocid:2815450271569403236,imageDocid:4035778006104570529,pvt:hg&hl=en&gl=us&udm=28
https://www.digikey.com/en/products/detail/diotec-semiconductor/1N5408/13163974
https://www.digikey.com/en/products/detail/onsemi/1N4148TR/458811
https://www.digikey.com/en/products/detail/onsemi/1N4733A/977210
https://www.digikey.com/en/products/detail/diotec-semiconductor/1N4004/13164524
https://www.google.com/search?ibp=oshop&q=WSL3637R0100FEA+stock&prds=productid:15829231658194056219,headlineOfferDocid:15829231658194056219,imageDocid:11360872302512514886,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=0603+resistor+kit&prds=catalogid:5517200517744549937,productid:4491039997149856697,headlineOfferDocid:4360846982145269023,imageDocid:3935232816002850638,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=0603+capacitor+kit&prds=catalogid:5517200517744549937,productid:4491039997149856697,headlineOfferDocid:4360846982145269023,imageDocid:3935232816002850638,pvt:hg&hl=en&gl=us&udm=28
https://www.digikey.com/en/products/detail/yageo/SQP500JB-0R47/18623
https://www.google.com/search?ibp=oshop&q=3296W-104+potentiometer&prds=catalogid:12997655258383798678,productid:9952696631610243166,headlineOfferDocid:6122140986268757751,imageDocid:8685696537572239280,rds:PC_7946445987420943963%7CPROD_PC_7946445987420943963,gpcid:7946445987420943963,mid:576462897231830179,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=10k+linear+potentiometer+panel+mount&prds=catalogid:1668392701875958307,productid:1837516786429491150,headlineOfferDocid:1006904474716536873,imageDocid:3938333692569036296,gpcid:15295962419725237061,mid:576462846497025324,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=axial+resistor+kit&prds=catalogid:9027696039567839045,productid:17628393636156601625,headlineOfferDocid:6015675902854826930,imageDocid:12894349242687708353,rds:PC_16826364550357844213%7CPROD_PC_16826364550357844213,gpcid:16826364550357844213,mid:576462333051780083,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=50V+electrolytic+capacitor+kit&prds=catalogid:16582535290256767991,productid:16203461798823056963,headlineOfferDocid:3421183036677014469,imageDocid:14401699216696965205,gpcid:11937847773733791668,pvt:hg&hl=en&gl=us&udm=28


Part Spec/Package Status Stock Price Source

Film/Ceramic Kit Various Ready >100 $14.95 Electronix Exp

Electromechanical and Chassis Hardware

Part Spec/Package Status Stock Price Source

K1: G5LE-1-VDDC12 Power Relay / DIP-5 Obsolete 0 — —

Arduino Uno R3 Microcontroller Ready >100 $4.99 Micro Center

20x4 I2C LCD Character Display Ready >100 $4.50 Elecrow

Transformer 24V AC / 100VA Ready >100 $25.67 PowerVolt

Heatsink for Q4 TO-247 Large Ready >100 $7.60 DigiKey

Enclosure Aluminum Box Ready >100 $7.99 eBay

Terminal Block 4-way 5.08mm Ready 144 $1.94 DigiKey

Molex Connectors KK 254 Series not checked — — —

Pin Headers 0.1 inch not checked — — —

Binding Posts Banana Sockets not checked — — —

Cooling Fan 24V DC Ready >100 $5.45 CoolerGuys

Substitutes

For part Substitute Differences Judgment

2SD1047 TIP35CG TO-247 package; 25A rating exceeds original 12A. Recommended.

G5LE-1-VDDC12 G5LE-1 DC12 Suffix difference; identical footprint and coil. Recommended.

Verify any substitute against its datasheet before ordering.

Other dependencies

Firmware: DCmeter.ino  target for Arduino Uno (not checked).

Library Dependency: LiquidCrystal_I2C . Original link is dead; use GitHub mirror at 

github.com/fmalpartida/New-LiquidCrystal .

Fabrication: 2-layer PCB (not checked).

Calibration: Requires manual adjustment of RV1 until output is 0V at minimum setting.

Input Constraint: 24V AC only; DC input is forbidden by design.

• 

• 

• 

• 

• 
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https://www.google.com/search?ibp=oshop&q=ceramic+disc+capacitor+kit&prds=catalogid:7251083670424484335,productid:16922098498880988599,headlineOfferDocid:558577988977300402,imageDocid:8299758808550088563,gpcid:1303960385059395705,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=Arduino+Uno+R3&prds=catalogid:5754977369507311857,productid:15234181582080527500,headlineOfferDocid:10629559675248318857,imageDocid:8764430092775448121,rds:PC_13464047887065572414%7CPROD_PC_13464047887065572414,gpcid:13464047887065572414,mid:576462865617675537,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=I2C+LCD+2004+module&prds=catalogid:9648429009870308460,productid:8058385741259153849,headlineOfferDocid:6410250443390312602,imageDocid:14108952732460061667,rds:PC_8159666674879321678%7CPROD_PC_8159666674879321678,gpcid:8159666674879321678,mid:576462876188442244,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=24VAC+100VA+chassis+transformer&prds=productid:3248751738996727422,headlineOfferDocid:3248751738996727422,imageDocid:14122589960117736606,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=TO-247+large+aluminum+heatsink&prds=productid:13119522951386383948,headlineOfferDocid:13119522951386383948,imageDocid:3867054340822261693,pvt:hg&hl=en&gl=us&udm=28
https://www.google.com/search?ibp=oshop&q=aluminum+project+box+for+power+supply&prds=catalogid:7464644789995855457,productid:13507606085984386192,headlineOfferDocid:16576857818384585987,imageDocid:13149611556137753368,gpcid:1851178020061218228,mid:576462304415983122,pvt:hg&hl=en&gl=us&udm=28
https://www.digikey.com/en/products/detail/phoenix-contact/1729144/260617
https://www.google.com/search?ibp=oshop&q=24V+40mm+or+60mm+DC+fan&prds=catalogid:14731773467919811299,productid:13734723977741090361,headlineOfferDocid:3918429074623621299,imageDocid:93525368684083675,gpcid:5373001675042654803,mid:576462850627297289,pvt:hg&hl=en&gl=us&udm=28
https://www.digikey.com/en/products/detail/onsemi/TIP35CG/920348
https://www.digikey.com/en/products/detail/aratas-america-llc/G5LE-1-DC12/280366


Watch list

WSL3637R0100FEA: This 4-terminal Kelvin shunt is specialized and frequently has zero

stock at major distributors (DigiKey/Mouser).

24V AC-AC Transformer: Retailers often provide AC-DC power bricks when "24V

transformer" is searched. Chassis-mount AC-AC units must be manually verified.

• 

• 
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