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1 Features

The "TraktorBeam64" will be used in games as an external add-on game device for

the C64, and works completely without infrared sensors. Cables are also not needed.

The transfer of data to the C64 running the game is done via Bluetooth. The many

additional functions are housed on a long plug-on board, which contains not only a

large LCD display, but also a speaker and other technology. A place for a 2- or 3-cell

battery is also available. The long add-on board for the "TraktorBeam64" board is

offered separately.

By the way, the "TraktorBeam64" board is also a normal C64, which takes up very

little space in the case. So other features can be built in, like a couple of battery cells

and a LCD monitor, so you can play independent from the mains for example.

1.1 Memory Controller

The uTraktorBeam64 board 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). 

A new three-pole "toggle switch" or an old six-pole "C64 Power Switch" can be used

as power switch. 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 Board Areas

3.1 9V Board Voltage

For  the  9V  voltage,  which  is provided  for  the  cartridge  drive  and  SID  chip,  9V

(placeholder U37)  Step-Up converter  is required. For example the U3V12F9 from

Pololu. It is up to you which regulators are used, if they are suitable for this case.

3.2 Clock Generator Circuit

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

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

must be changed accordingly, and the VDD supply voltage for the VIC II must be set

between 12V and 5V. Instead of the 8701 IC there is also enough space for an 8701

replica board.

3.3 Kernel/Basic ROM

The U22 socket is equipped with an EPROM/EEPROM (28C256=32K). 

0000-2000 = BASIC

2000-3FFF = KERNEL

7000-7FFF = CHARS
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3.4 Modulator

The components  provided for  this  purpose generate an S-VIDEO and composite

signal. To obtain the best possible picture with both variants, only one output should

be  used  at  a  time.  So  either  S-Video  connector  or  composite  (FBAS).   If  you

use/connect both signals at  the same time, both signals will  get worse. To get a

slightly better S-Video picture the 1nF C45 capacitor can be replaced by a 560pF

capacitor. 

In  addition,  there  is  a  LUMA fix  for  S-VIDEO, which  reduces any stripes  on the

screen. If a luma fix is desired, a jumper must be plugged into J16.

Use of modulators: 

f one or more modulator(s) are already present, they can be plugged into the two 4-

pin  sockets.  This  saves  having  to  solder  in  the  components  for  the  modulator

separately.

Note: If  the composite video output  is not  needed, and instead a better  S-Video

image is needed, then the C1 1nF Capacitor can be removed.
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3.5 Time Of Day (TOD)

The potentiometer R55 can be used to set the TOD frequency (NE555 on the rear

panel) from 50-60 Hz. 

3.6 Restore Key and NMI / Interrupt Signal

Normally the signal triggered by the RESTORE key is processed by the MMU, but

depending on the components used it may sometimes be necessary to be able to

use a fallback option, namely if the interrupt is generated incorrectly by the MMU. If

such a problem should occur, the jumper J3 can be plugged from "MMU" to "NE556".

Then everything works as usual. 

7/8



4 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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