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AMotivation: why repurposing home audio computing equipment
AControlling the equipment

AUtilisingground loop isolators

AConnecting audio equipment to a custom circuit

AUsing an external USB audio card

AUsing Bluetooth audio

AUsing Arduino

AUsing custom hardware

AConclusions
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Why repurpose University

AHands on labs experience is essential for training electrial
and electronic engineers

ACOVIBL9 severely restricted lab use on university camriEE's
. . . . . . 3 D
AThere is no economical way of supplying, maintaining arnd
supervising students at home with a professional

measurement equipment

AMost of common gadgets that students possess
(smartphones, tablets, laptops, PCs) are equipped with
decent quality stereo audio Use

Al f 0 K2dzZAK FFdzRA2 NF¥y3IS Aa fAY
frequencies can be used for various sensor experiments;-e-¢-
for Wheatstone and Wein bridges
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s it straightforward Dniversity

iPhone 12 Pro

AUnfortunately not because of the e
following main reasons

A- safety of the learner
(students can be very imaginative
when using hardware; no university
would want to get legally challenged
because of H&S issues when operatin . = .
laboratory instructions at home) P— o

A- protection of the expensive gadgets
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ChristianZeitnitz. Soundcard P@Gsclloscopehttps://www.zeitnitz.eu/scope_en
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DigilentWaveformsc work with the PC audio inputs and outputs

Workspace Settngs  Window  Help
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Function generator from KEUWLSOFT for Android. Universitg
https://www.keuwl.com/FunctionGenerator/

Keuwlsoft Dual Channel Function Generator
Channel | Channel 2

FREQ AMPL

TS

MODULATION MEMORY
L OPINK | FM | SLOT | 1
AM # | SAVE  RECALL
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Ground loop |solator University

AAre used to reduce hum
- (mains and low frequenc
noise)

Alnclude transformer in

every channel to isolate
ground potentials

ABlock DC with a capacito
(not present on the board

AUp to 1.5 kV isolation
stated iIn some datasheet

2020- 10~ M #1,
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Not all the audio cables were born equa\U]m.wen_m.ltg

ATS (tipsleeve, mono)
cables are not suitable

Al TS may short the stereo
outputs !

ATRS (tiging-sleeve,
stereo) are fine

ATRRS (tip-ring-ring-
sleeve, full headseag
stereo headphones +
mono microphone)
are fine too

| | |
l

| \ 1 @G @ TRRS(CTIA Standard) 4-Pole

9 ¥ 0 @ Tip:leftaudio (@) Ring l:right audio

(3 Ring 2:ground (@) Sleece:micophone

2020-10-14 15:44
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Some audio cable sockets and adapters University

AAre required to connect
the isolated signal to a
custom circuit (e.g. a
breadboard)

ACan be barebone sockets
ACan have pin header
ACan have screw terminal

Z020=10= 14 18:43



Sheffield

Hallam
External USB aqﬂqug cards University

AUsually have headphone

-
L‘ - stereo output and mono

1 =0

" ) - A
v ) “.‘- " L_'lﬂy - l-I I '_r’ .
A LA 1

microphone input with
separate sockets

ACould be a full single TRF
socket though

ASome even have stereo
line Input

ACANNOT BE USED SAF
W/O USB ISOLATOR

ECSA 11
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Using Bluetooth audio
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AFully wireless
A2 channel stereo

AA separate transmitter
and receiver are require

ASome have built in
rechargeable batteries

Alf not, use of power bank
IS recommended
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