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LITE2SOUND PX v1.5
Bill of Materials

1) carbon resistor, 5% 1/4-watt, 2 MQ

5%, 1/4-watt, 100 kQQ

2) carbon resistor, 59, 1/4-watt, 220 Q (220R)
4) carbon resistor, 5%, 1/4-watt, 4.7 kKQ

1) carbon resistor, 59, 1/4-watt, 10 Q (10R)

5) carbon resistor,

1) IN5819 Schottky diode

1) NJM386 audio amplifier IC, DIP-8
1) TLO74 quad op amp IC, DIP-14
1)J113 N-channel JFET, TO-92

1) visible LED, 3mm

1) photodiode, QSD2030, 5mm dia

2) SPDT slide switch

1) trimmer potentiometer, 100k ohm

1) slide potentiometer, 50k ohm, audio taper
1) audio jack, 3.5mm stereo type

(1) battery holder, 9V PCB mount

(3) flat head Philips machine screw, 2-56 x 5/16”

(3) hexnut, 2-56 x 3/16” dia

Glossary of Terms

Pads metallic points on the PCB where components

and wires can be connected by soldering.

Pink noise A random signal with equal power per

octave of frequency.
LED light emitting diode
EMI electromagnetic interference
DIP dual inline package
SPDT single pole, double-throw switch
SIP single inline package
IC integrated circuit
PCB printed circuit board, aka the board
IR infrared light
near IR infrared light from 750-1400nm
T0-92 D- shaped package with three leads
TIA transimpedance amplifier

AGC automatic gain control

Identification Guide

red - black - black - yellow - brown

brown - black - yellow - gold
red-red -brown - gold
yellow-violet - red - gold
brown - black - black -gold

plastic rectangular box
small cylinder

round disc, marked “47”
round disc, marked “221”
large cylinder

small cylinder with gray stripe
chip with two rows of 4 pins
chip with two rows of 7 pins
marked “J113”

colored lens

clearlens, looks like an LED

IG1 =TLOT4C2

PHONES/REC Switch

Set the switch to REC position when
connecting the output to a recording device.
The volume control is disabled, and noise floor
isreduced.

Theory of Operation

The transimpedance amplifier (TTA) IC1A converts
current from the photodiode into an analog signal
representing the instantaneous light intensity.  The
photodiode responds to visible light and infrared (IR).
It is most sensitive to red light and near IR. The gain of
the TIA is controlled with a JFET across the TIA’s

LIT EZSDUND PX.is ; =Y - negative feedback resistor. An automatic gain circuit
g—J [~ ° . (AGC) comprised of ICIC, trim pot, and Q1 generates
Q n' L SDK B ~ ¥ 7 o NN > 1 N sorate N
o "'o 0 2 0000 N a control voltage in proportion to the integrated DC
1B L J M - level of the incoming signal. This voltage is applied to
omo o{==}o [ c o o o g&o the JFET’s gate, creating a control loop that reduces
g 0—0-0-0-0-0-0- = TIA gain as ambient light level increases. This makes
KO)F Ic1 I_ OI the unitautomatically adapt to changes in ambient light.
—la-a-a-na-n-na o (o]
SENSGR ‘ ) . )
1€ analog signal from the TIA is AC-coupled to a gain
[] °°°°°°°|n_— 15 —J Tl log signal f he TIA is AC pled g
a 02212 2o o[=o 80 ave TCTB providine un 95dB of boost. Tt is follow
b I I ) e 0000 LNSAL] 05 stage IC1B providing up 25dB of boost. It is followed
P .
; © ['g] '(I; [‘:J 386 471 IS by a volume control. The post-volume control signal
g 20 0-+~0 0 0000 ?_ 3 L% drives an LM386 type power amplifier [C2. The power
o ™~ 'S — T . - . aC . .
AT *  [odFoj+7n T(T s amp is configured with 220-ohm series resistors on the
10u RARE DAUES LLC USA 47n ojofe (= ] ooono

J headphone output jack JIA. This doubles as a line

47n
c2

Sensor
PIN Photodicde
QsSD2030

D

5
QsD2030v

:

JFET junction field-effect transistor

Photodiode a semiconductor which produces
electrical current from light. It is used as the
sensor. Itis similar to a solar photovoltaic cell.

nm (nanometers) a unit of light wavelength, related
to color

Instructions for using AC adapter
The 9V battery can be replaced with an AC adapter.

unsure, measure your adapter with a voltmeter before
connecting it.
since the electrolytic capacitors are rated for 10 volts
max.

c1
47

VoL
A50k

output, and can be used with either mono- or stereo-
type plugs. With no plug inserted in the 8.5-mm jack,
the power amp is connected directly to the SPK pads via
switching action of JIB. An 8-ohm speaker can be
powered directly by connecting it to the SPK pads.

Upgrades
Sound quality can be improved by housing the project

This will exclude EMI
(electromagnetic interference) from sources like electric

inside a metal project box.

motors, AC power cables, etc. Make an electrical

connection from the box to the pad labeled GND.

Swyfigh In jack

& ohm
spre  Opeaker

(optional)

Headphones /
Recording output

] C14
=
ou

= R? f“_,\
PHONESREG 1 Jin

. GHD
PHONESREC switch

pos. 1 :normal theadiphones;
pos. 2 - 26 dB gain curt (racording out, valums pot hypass, LM386 bypass)

Specifications Specifications
Power Optical
Ry R POWET SUPPIY cevvecieeaene 9volt battery reception angle .......c.coeeeene 40 degrees
adapter must have a reeulated 9V
The adapter must have a regulated 9V DC output. If CUTENLUSE vnverreveereveneenenes 7mA (idle) peak SenSIvILY covveveeereererieene 880nm
The voltaze should be 10 volts or less CUrTent use ........... 110mA (full output) spectral response ........... 400-1100nm
1¢ vollage should be 19 VOILs orfess, reverse polarity protection? ......... YES Audio
format.....ccceevenene monophonic analog
connection ... 3.5mm mono/stereo

max. power ...
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