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1 Features

What makes the uLightBox64 special is its shape. Elegantly it rises up, representing 

a C64 with style, at the top a plug-in module, supported by a beacon of light from 34 

RGB LEDs, and to top it off, optional a built-in MIDI interface (can be switched off, 2x 

Din 5 Pins MIDI In/out, also USB Midi Interface), with which you can immediately 

make music, and let the LEDs dance to the rhythm of the music.
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1.1 Memory Controller

The uLightBox64 boards is deliberately based on the MMU 252535-01 or 251715-01

(for both variants the Color-RAM socket U31 must be equipped with a 2114 SRAM).

Because the 64-pin IC is almost indestructible (in contrast to the old PLA IC of the old

C64 model), and should last longer than all other highly integrated ICs of the C64. A

further advantage is the saving of many more ICs, as well as the high distribution,

because millions of the last C64 II model were produced until the 90s (from 1987-

1994). And last but not least you get a suitable socket for this IC, even though this IC

is far away from the usual 2.54 pitch. And since the board can be equipped with

SRAM, there is no VSP bug anymore, so there is nothing against  using the 469

PLA/MMU IC.
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2 Supply Voltage

For the board, a 5V drop-down voltage regulator is used, with a fixed filtered input

voltage of 12V. For example the Pololu D36V28F5. Of course any other 5V voltage

regulator  can  be  used,  but  it  should  be  noted  that  each  regulator  has  different

specifications  and  functions  which  should  be  studied  carefully  before  use  to

determine if it is suitable for the intended application. If a voltage regulator without

overcurrent protection/short circuit protection/polarity reversal protection is used, an

additional external fuse circuit should be used to prevent possible damage.

In the case of the Pololu D36V28F5, the exact characteristics of the controller can be

found on the website http://pololu.com. This controller has reverse polarity protection

up  to  40  V,  undervoltage  and  overvoltage  protection  at  the  output,  overcurrent

protection  and short-circuit  protection.  A thermal  shutdown function  also  helps  to

prevent damage from overheating, and a soft start function limits the inrush current

and allows the output voltage to rise gradually during start-up.

For the connection of a 12V plug-in power supply unit a placeholder for a 2.1 mm

panel jack is provided (inner conductor +12V, outer conductor earth/GND). 

It should also be noted that a voltage source in the form of a power supply unit or a

battery/accumulator must not only be able to supply the correct voltage but also the

necessary current (at least 12V/1A). Car chargers or toy train transformers are not

suitable as voltage sources and will lead to damage to any components that may be

fitted or to malfunctioning of the circuit board. Before connecting the voltage source,

check the correct  polarity  and the correct  polarity  of  all  placed components.  If  a

power supply unit is used as a voltage source, it is imperative that it complies with

VDE regulations.
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Important: Before ICs are inserted into the sockets of the board, all voltage input

pins of each IC should be checked while the power supply is on to ensure that the

correct voltage is applied to all ICs and their corresponding pins.
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3 Boards

3.1 Power Board

The special  thing about  the  board  is  the  possibility  of  building in  an ODV-HDMI

converter (the circuit board), so to speak, whereby the C64 then receives a direct

HDMI output.

Alternatively, you can simply solder in an S-VIDEO socket and 2 audio cinch sockets.

Here  you will  also  find  the  5V drop-down regulator  mentioned above in  "Supply

voltage", which supplies the entire computer with voltage. 

3.2 Interface Connection Board

Here you will find all the other connections that you know from the C64: 

Userport, Tape Port, Serial Port and 2 Joystick Ports.

For  the  9V  voltage  intended  for  the  tape  port,  a  9V  (placeholder  U57)  step-up

converter is needed. For example, the U3V12F9 from Pololu. It is up to the user to

decide which regulators to use if they are suitable for the application.

As a little bonus, you can plug an internal Pi1541 drive onto the board in the form of a

Raspberry Pi Zero (Note: if no RPi Zero is plugged in, the 7406 U25 must also be

removed), which is almost 100% compatible. For the internal Pi1541 to work reliably,

the  CIA 6526  (U10)  socket  on  the  interface  board  should  be  fitted  with  a  CSG

6526/216A if possible. 
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Furthermore, the following files should be changed on the SD card of the Raspberry

pins.

File: config.txt

kernel_address=0x1f00000

force_turbo=1

boot_delay=1

arm_freq=1100

over_voltage=8

sdram_freq=500

sdram_over_voltage=2

File: options.txt 

invertIECInputs = 1

invertIECOutputs = 1

3.3 Interface Board

In addition to the CIA chips, you will find the keyboard connector strip here.

3.4 CPU Board

Around the 8701 IC, as well as the two crystals for PAL and NTSC frequencies, you

can select between PAL and NTSC with the jumper (J14). Of course, the VIC II chip

on the Video Board must be changed accordingly. 
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3.5 RAM Board

In addition to the two 41464 RAM chips, the memory controller 251715 or 252535

can be plugged into the 64-pin socket U2.

3.6 ROM Board

The U5 socket is equipped with a Basic/Kernel Rom 251913.

The U1 socket is equipped with a Character ROM 901225.

Version 2.0:   Basic/Kernel/Character ROM were combined (28C256=32K) 

0000-2000 = BASIC
2000-3FFF = KERNEL
7000-7FFF = CHARS

3.7 Video Board

Depending on the TV standard used, a VIC II 8565 (PAL) or 8564 (NTSC) is inserted

into the U17 socket.

3.8 Sound Board

The easiest way is to use a replica SID, as this generates less heat, and you can

also be on the safe side with regard to the possible loss of an original SID.  If you still

want  to  install  an  original  SID,  you  can  use  the  corresponding  step-up  voltage

regulator (6581: 12V, 8580: 9V) depending on the SID model.  This is necessary in

any case.

8/17



3.9 MIDI Board

The MIDI interface on the board is DATEL compatible and works on the address

DE00 (I/O1).  The MIDI interface can be switched off  via a switch on the side. In

addition to the 2 x Midi 5 pin DIN sockets, there is also a USB socket to which an

USB Midi keyboard can be connected directly.

3.10 RGB Light Board

There are numerous RGB LEDs on the back of the boards that can be controlled

directly or set to an automatic lighting mode.
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3.11  RGB Light Programming Standard „C64LIGHT“

Since there is no C64 RGB light standard yet, the C64 now gets one :-)

„C64LIGHT“

LED 0-2 = SID 1, LED 3-5 = SID 2, LED 6-8: SID 3

Mode = 0 (GAME Mode, LEDs are controlled "automatically" by SID)
Mode = 1 (MANUAL Mode, each LED can be switched individually)
Mode = 2 (KITT Mode, red light moving to the right and left)
Mode = 3 (DEMO Mode, different light effects in rotation)

Switch Mode  (with Address: 0xD7FD)

Init Sequence

POKE 55293,240
POKE 55293,16
POKE 55293,80

Mode

POKE 55293, Mode (0-3)

Controlling LEDs in Mode 1  (with Address : 0xD7FE)

Init Sequence

POKE 55294,240
POKE 55294,16
POKE 55294,80

LED Data

POKE 55294, Led-Nr (0-13)
POKE 55294, Red (0-255)
POKE 55294, Green (0-255)
POKE 55294, Blue (0-255)
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Set Brightness  (with Address: 0xD7FF)

Init Sequence

POKE 55295,240
POKE 55295,16
POKE 55295,80

Brightness

POKE 55295, Brightness (50-255)

Set LED Count  (with Address: 0xD7FC)

Init Sequenz

POKE 55295,240
POKE 55295,16
POKE 55295,80

Count

POKE 55295, Count (9-60)
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4 Assembly instructions

4.1 Board spacing

(from bottom to top)

Power - > Interface Connections: 18.0 mm

Interface Connections - > Interface: 19.0 mm

Interface - > CPU: 15.0 mm

CPU - > RAM 15.0 mm 

RAM - > Video 15.0 mm 

Video - > Sound 15.0 mm 

Sound - > MIDI 15.0 mm

MIDI - > ROM 15.0 mm 

ROM - > TOP 22.5 mm 

4.2 Power board

Important here is the 8-pole socket strip that leads up to the Interface Connection

Board. The counterpart on the back of the Interface Connection Board is a 19 mm

long 8-pin male connector. 

                        Power Board     Interface Connection Board (Backside)
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4.3 Interface Connection Board

Important here is the 19mm long 8-pole male connector U11 (in the middle at the top
of the user port), which leads down to the  Power Board  (see 4.2), as well as the
female connector U15 (on the left of the user port), which leads up to the Interface
Board.

Most  important,  however,  are  the  both  socket  connectors  (each  19mm high)  U1
(between the disc LED and the reset button) and U5 (at the user port), which lead up
to the Interface Board and must not be soldered yet! These are only soldered to the
Interface Board in the course of soldering (see interface board, step 2), when the
soldering depth of U1 and U5 is automatically determined by the other socket and pin
headers (U15, U12) and the resulting board spacing between Interface Connection
Board and Interface Board.  
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4.4 Interface Board

Step 1:

2. Two 2x20 pins socket connectors "Long" 23 mm U3 + U4 from above and solder

from below".

3. One 2 x 20 double female multipoint connectors "Long" 20 mm U1 from the bottom

and solder from above.

4. One 7 pin single female connector "Long" 19mm U15 from the bottom and solder

from the top.

Step 2:

1. Plug two 2x20 pins female headers "Long" 19mm onto the already soldered U3 +

U4 pin ends of the female headers.
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2. now push the long pins of the socket connectors plugged in 1. through the U1 + U5

placeholders of the Interface Connection Board as long as the other soldered plug

contacts are connected.

3. Measure the distance between the boards at all corners (approx. 18.5 mm) and

align them so that everything is horizontal.

4. Now solder the two U1 + U5 socket connectors of the Interface Connection 

Board from below.

      Soldered
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5 Picture Quality

To make it clear what picture quality can be achieved, here are two screenshots with
"ODV" Zero Latency S-VIDEO -> HDMI converter and 1080p DELL Touch Monitor
(Sharpness 100%). Taken with a Moto G5 smartphone, without any processing. If the
picture is worse than seen on the two screenshots, other converters/monitors/cables
should be used.
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6 Pin assignment
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