
Goals
- Learn and perform all steps of engineering a 
consumer electronics product.
- Develop a novel product that solves a practical 
problem: dead car batteries.

Solar-Powered Car Jumpstarter
Lee J. Matalon, Zachary Montone, Adam Plotzker

{ljm165, zlm6, agp77}@scarletmail.rutgers.edu
Advisors: Samuel Ramrajkar, Dr. Hana Godrich

Motivation
- Dead car batteries are a common consumer 
problem despite being easily fixable. 
- Existing technologies can be integrated to virtually 
eliminate this problem. 
Objectives
- Design a circuit that can charge a 12 V, 17000 mAh 
Sealed Lead-Acid battery using a 50 W solar panel.
- Develop a printed circuit board (PCB) that 
implements the design.

Research Challenges
- Understand the electrical requirements for 
jumpstarting a car.
- Understand the requirements for charging a Sealed 
Lead-Acid battery.
- Understand power management of a photovoltaic 
panel via a Buck-Boost Converter with Maximum 
Power Point Tracking (MPPT).
- Understand and implement circuit protections 
(thermal, reverse current, transient voltage 
suppression)
- Learn manufacturing techniques: (ex. CAD layouts, 
PCB etching, surface mount reflow soldering)

Methodology & Results

Design circuit schematic in 
AUTODESK EAGLE

Export 
circuit to 
LTSpice for 
simulations

Export Bill of 
Materials to 
Octopart; order 
components

Design circuit layout in 
AUTODESK EAGLE

Print layout 
templates

Transfer layout to 
blank copper PCB 
using solution of 

Isopropanol & Acetone

Etch board with 
Ferric Chloride 

etchant

Populate board with 
SMD components; 

reflow solder and test
Integrate PV panel & battery
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ICs used
LM317 Voltage Regulator (x2)
LTC3130 Buck-Boost Converter

Circuit protections
Thermal PTC: POLYFUSE 1210L
TVS Diode: SMF33A-E3-08
Reverse Current Protection: 
NTR1P02T1G Power pMOSFET
1N4004 Diode
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