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OPERATING INSTRUCTIONS
BitVision  is  a compact v isual  synthesizer designed for 
audiovisual izat ion.   I t  creates a Composi te Video output 
s ignal  which displays a 32x32 pixel  image using the 
current ly selected 16-color palet te.   

Transformat ions can be appl ied to the current color palet te 
and hor izontal /vert ical  d isplay modes in real t ime, creat ing 
animat ion and movement.   The manner in which the external  
audio and the internal  counter t ransform the image can be 
changed via var ious modulat ion modes.

The goal  of  th is project  was to create a versat i le v ideo 
generator wi th a v intage/ imperfect  response to color and 
shape, such as what you might see when playing your Atar i  
2600 on an old CRT televis ion in 1977.  Colors wi l l  b leed 
and slew due to the vol tage-control led color phase shi f ter,  
g iv ing a degree of  chaot ic analogue response and noise 
missing when viewing simple pixel  graphics on a modern 
computer.

In addi t ion to generat ing the v ideo image, we packed in as 
many modulat ion capabi l i t ies and controls as we could in 
such a smal l  package.  In the t radi t ion of  the Atar i  Video 
Music,  an analogue envelope fol lower and frequency counter 
t rack external  audio s ignals and can modulate shape and 
color v ia many var iable modulat ion rout ings.   We wanted an 
audiovisual izer that  could potent ia l ly  provide l ive v ideo for 
an ent i re musical  performance, so 16 separate preset 
image/palet te opt ions are stored inside.

Final ly,  we wanted Bi tVis ion to be an expandable and 
cont inual ly useful  tool  for  creat ing v ideo art .   To this end 
we’ve included an AVR-ISP programming header on the 
ci rcui t  board which can be used to reprogram BitVis ion wi th 
new images, palet tes,  or  ent i re ly al ternate appl icat ions.

Adjust GAIN knob
Controls ampl i tude of  the external  audio s ignal  and conse-
quent ly the sensi t iv i ty of  the peak detector t r igger.   The LED 
in between GAIN & DECAY knobs indicates peak detector.

Adjust DECAY knob
Controls the smoothness of  the external  audio s ignal ’s 
modulat ion.

Adjust PARAM#1 knob
Controls the f requency of  the internal  counter ( indicated by 
the LED between PARAM#1 & PARAM#2 knobs.)   Rate is 
adjustable between 1 f rame (1/30th of  a second) and 255 
frames (8.5 seconds.)

Adjust PARAM#2 knob
Controls bias level  for  audio modulat ion modes.  Tip:  start  
wi th PARAM#2 turned ful ly counter-c lockwise, and adjust  to 
control  overal l  intensi ty of  the audio modulat ion as the song 
bui lds.

Press PROGRAM button
Cycles current image and palet te (16 sets).

Press MODE button
Cycles current audio modulat ion mode. 4 modes: off ,  
posi t ive envelope, negat ive envelope, f requency-counter.

Press ACTION button
Cycles current peak detector act ion.  4 modes: off ,  hor izon-
tal ,  vert ical ,  hor izontal+vert ical .

Hold PROGRAM button + Press MODE button
Cycles current counter act ion.  13 modes: rotate palet te,  
shi f t  hue (ent i re palet te) ,  shi f t  value (ent i re palet te) ,  random 
color (ent i re palet te) ,  random hue (ent i re palet te) ,  random 
value (ent i re palet te) ,  invert  hue (ent i re palet te) ,  shi f t  hue 
(random index),  shi f t  value (random index),  random color 
(random index),  random hue (random index),  random value 
(random index),  invert  hue (random index).

Hold PROGRAM button + Press ACTION button
Cycles current display mode (al l  hor izontal  & vert ical  
combinat ions.)
 
Hold MODE button + Press PROGRAM button
Cycles current palet te (wi thout changing image)

WHAT’s NEXT?
Once you’ve become fami l iar  wi th your new video synthe-
sizer,  you may want to dig deeper into i ts ’ funct ional i ty.   
There is immense potent ia l  for  reprogramming the Bi tVis ion 
hardware for many exci t ing v ideo generat ion appl icat ions,  or  
loading in your own images and palet tes to the current 
program.  Stay tuned to www.lzxindustries.net/bitvision  
for  more informat ion on tools and resources.

In order to use the Bi tVis ion you wi l l  need a standard 
wal l -wart  adapter providing 9VDC power (Negat ive 
Center/Tip) and at  least  100mA. Connect the wal lwart  to the 
DC input jack and the other end to the wal l .

Connect your audio source (such as a stereo or instrument)  
to the Audio In jack using a standard 3.5mm (1/8”)  cable.   
An 1/8” adapter or adapter cable can be used for sources 
with only RCA or 1/4” jack outputs.

Connect the Video Out jack on the Bi tVis ion c i rcui t  board to 
a Composi te Video input jack on your te levis ion or other 
v ideo device.

You should now be seeing video output f rom the Bi tv is ion.   
I f  you just  bui l t  your Bi tVis ion f rom a ki t ,  adjust  TR1 tr immer 
wi th a smal l  f lathead screwdriver for  desired color range.

For suggest ions on where to buy cables or a wal l -wart  
power adapter,  v is i t  www.lzxindustries.net/bitvision.
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Diodes
D1, D9    1N4730A
D2    1N4148
D10    1N4001
D3*,  D4*,  D5*,  D6*   SMV1255
D7, D8    3MM LED

Resistors
R14    330 ohm
R21    360 ohm
R10, R11, R12, R13, R27  470 ohm
R16    820 ohm
R24    953 ohm
R33, R34   1K
R20, R29   1.15K
R7, R15, R23, R26, R30, R35 5.1K
R3, R4, R5, R6, R8, R9, R18,  10K
R19, R22, R25, R28, R31 
R32    27K

Ceramic Capacitors
C14, C15   22pF (220)
C12    27pF (270)
C13**    NO PART
C1, C2, C3, C5, C6, C8,   0.1uF (104)
C16, C18, C19 

Electrolytic Capacitors
C7    2.2uF
C17    100uF

Crystal
Q1    14.1818MHz Crystal

Integrated Circuits ( ICs)
IC1    TLC074
IC2    74HC14
IC3    74HC4053
IC4    Atmega328
IC5    7805

Jacks, Headers, Potentiometers & Switches
VR1, VR2, VR3, VR4  100K Potent iometer
S1, S2, S3   12MM Tact i le Switch
J1    1/8” Audio Jack
J2    RCA Video Jack
J3    2X3 Pin ISP Header
J4    DC Power Jack

Other Hardware
(4) 1/2” Aluminum Standoff
(4) 4-40 1/4” Machine Screw

* Pre-soldered surface-mount components
** Opt ional  capaci tor,  makes edges more sloped/fuzzy
 Try di f ferent values!

ReSISTOR IDENTIFICATIONKit ASSEMBLY INSTRUCTIONS BILL OF MATERIALS (V1.2)
This DIY ki t  assembly guide assumes that the bui lder is 
fami l iar  wi th basic thru-hole solder ing techniques and has 
the abi l i ty  to ident i fy and mount the electronic components 
included.  A resistor color-code and capaci tor  code cheat-
sheet has been included for ease of  reference.  A complete 
 b i l l  of  mater ia ls are included on the opposi te column

If  you’re new to DIY electronics k i ts or f ind anything 
confusing about these direct ions,  p lease vis i t  
www.lzxindustries.net/products/bitvision  for  l inks to 
helpful  resources and videos about solder ing and compo-
nent ident i f icat ion.

1) Mount D1, D2, D9 and D10 diodes, ensure that the black 
band on the diode matches the or ientat ion of  the whi te band 
shown on the PCB layout.  Solder and cl ip leads.

2) Mount al l  resistors,  solder and cl ip leads. We recommend 
doing a few at  a t ime.  

3)  Next mount IC1, IC2, IC3 and IC4.  Ensure that the notch 
on the top of  each chip matches the or ientat ion of  the notch 
shown on the PCB si lkscreen.  Solder and cl ip leads.  Take 
care to not overheat IC pins whi le solder ing,  and to not 
disturb the pre-soldered surface-mount diodes near IC2’s 
pins.

4) Mount Q1. Solder and cl ip leads.

5) Mount IC5, bending pins so that the protruding metal  
port ion of  the TO220 package is f lat  against  the c i rcui t  
board.   Solder and cl ip leads.

6) Mount D7 & D8 LEDs, taking care that the shorter of  the 
two leads ( the cathode) is or iented towards the lef t  s ide of  
the PCB (whi le or iented as shown on the previous column.)   
Solder and cl ip leads.

7) Mount al l  ceramic capaci tors,  solder and cl ip leads.  We 
recommend doing a few at  a t ime.

8) Mount both electrolyt ic capaci tors,  ensur ing that the long 
lead (posi t ive s ide) is placed thru the square solder pad with 
the + s ign next to i t .   Solder and cl ip leads.

9) One at  a t ime, mount jacks,  headers,  potent iometers and 
switches and solder in place.  We recommend to solder only 
one pin f i rst ,  then check to make sure the part  is  rest ing 
f lush against  the PCB.  I f  not ,  the jo int  can be ref lowed and 
the part  reposi t ioned before solder ing in the remaining pins 
and mount ing tabs.

10) Instal l  a resistor lead cl ipping as a wire br idge across 
the pins shown under the resistor diagram to the r ight .   
You’re done!

STEP BY STEP

Wire br idge (see step 10):


