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Information
RF communication
Embedded Controllers
FPGA
AI
Network

Power
Motor drivers
DC DC converters
High Voltage
Feedback control



$5,151

Precise control of RF signals

Greater data rates requires better 
high frequency performance



https://www.10gtek.com/matrixcable

Precise mechanical drawings
Test fixture setup

RF response 
characterization



Parallel processing of RF signals
$6,750

https://www.mouser.com/new/crowd-supply/crowd-supply-xync/



FPGA - Field Programmable Gate Array

● Configurable logic blocks
● Programmable interconnects
● Programmable routing
● Programmable I/O blocks

● Real time data processing
● Low latency routing
● Quick response time
● Low power consumption

What they are

What they do



$23,378

Parallel DSP on-a-chip

MAC: Multiply ACcumulate

https://www.mdpi.com/2076-3417/10/24/9052



https://www.electronics-notes.com/articles/constructional_techniques/soldering/bga-soldering-ball-grid-array.php

Wang, Bo et al. “Drop impact reliability of Sn-1.0Ag-0.5Cu BGA interconnects with 
different mounting methods.” Microelectron. Reliab. 52 (2012): 1475-1482.

Ball Grid Arrays solve pin density 
problem, offer thermal advantage, 
less lead inductance, no bent pins



https://www.indium.com/blog/one-step-osp-bga-soldering-application.php

Installing Solder Balls on IC Installing IC on Circuit Board

Xie, X., Jin, D., Wan, Y. (2022).

https://doi.org/10.1007/978-981-19-1309-9_101



https://auth0.com/blog/hashing-passwords-one-way-road-to-security/

https://www.mouser.com/datasheet/2/256/DS28S60-1863561.pdf

Data Security, protection of proprietary information



AI - Is Zuckeberg an actual person?



Quantum Computing

https://www.wired.co.uk/article/quantum-computing

https://en.wikipedia.org/wiki/Quantum_computing



https://priyom.org/media/117045/dsc_0130.jpg

https://www.zerohomebills.com/the-new-pylontech-low-voltage-communications-hub/

Data & Communications center 
design and setup

Critical infrastructure requires 
uninterruptible power



Ashok K. Agrawal, Bruce A. Kopp, Mark 
H. Luesse, and Kenneth W. O’Haver

Active Phased Array Antenna Development 
for Modern Shipboard Radar Systems

Phased Array Antenna Design & Analysis

An Intro to Antenna Arrays
Written by Robert 
Lacoste



Network Topics, Low Power 
WAN

A Deep Dive Into LPWAN. Written by Wolfgang Thieme

“… the connection between end nodes 
and the base station is non-TCP/IP to 
avoid hefty packet headers.”

“…LPWAN solutions can be broadly grouped into four major 
types: cellular LPWAN, Ultra-Narrowband (UNB), Spread 
Spectrum and Telegram Splitting. Among these four, cellular 
LPWAN is the only category that operates in the licensed 
spectrum, while the latter three mostly leverage the license-
free Industrial, Scientific and Medical (ISM) frequency bands.”

https://circuitcellar.com/author/wolfgang-thieme/


Modulation Schemes



www.rfglobalnet.com/doc/24-to-34-ghz-gaas-mmic-receiver-integrates-ln-0001

www.markimicrowave.com/iq-ir-ssb-mixers/tech-notes/

Signal Processing
Sideband Suppression springer.com/article/10.1007/s43236-020-00142-3

Resonant Converter - UCC256304 Voltage 
feedback waveforms



Highside Driver – allows ground-referenced 
converter to use non-ground-referenced 
switches

App Note: 
SLUSBY6B

Stability: Feedback – PID control

Phase Margin

App Note: 

U-94

Power Supply Design

Analog

Digital

https://www.eevblog.com/forum/projects/dsp-digitally-controlled-dummy-load/





http://www.high-voltage-lab.com/66/solid-state-tesla-coilhigh-voltage-generator

https://www.imagesco.com/science/

high-voltage/HV-power-supply.html

https://en.wikipedia.org/wiki/Switched-mode_power_supply

High Power, High Voltage
ATX Supply

Toroidal Transformer



https://realpars.com/vfd-vs-soft-starter/

https://www.youtube.com/watch?v=eAko2ye97g8

https://www.electricaltechnology.org/2021/11/vfd-variable-frequency-drive.html

VFD

Variable Frequency Drive
3Phase Motor Speed Controller

http://www.vfds.org/

VFD Waveforms

VFD Applications



https://www.studyforfe.com/blog/electrical-engineering-specializations/
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