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1 Features

The special thing about this board are the 4- card slots which are an elegant way to

upgrade the C64 fast and easy, as well as to develop new cards for it yourself. By the

way, the additional cards of the uAX64 Mini also work in the uAX64. 

In  the  rear  part  of  the  board  there  is  space  for  pluggable  connectors/ports  or

additional features. It is also possible to plug an expansion port expander in the front

part, which allows you to run multiple C64 modules and select them with a switch.

The uAX64 board measures 245mm x 245mm (uAX64 MAX: 305mm x 245mm)  and

fits into an ATX Micro case. 

1.1 Memory Controller

Deliberately, the uAX64 board is 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.

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

since many 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, although 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 is the use of a 5V drop down voltage regulator, 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 features that 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, under and over voltage protection at the output, over current 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.

The uAX64 board can be powered in two ways. Once via a common 12V plug-in

power supply (a placeholder for a 2.1 mm panel jack is provided for this purpose,

inner conductor +12V, outer conductor ground/GND), or via an ATX power supply

with a 24 pin ATX connector. Car chargers or toy train transformers are not suitable

as  voltage  source  and  lead  to  damage  of  possibly  assembled  components  or

malfunction of the board. 

If  a 12V power supply is used, make sure that it has enough power to supply all

components on the board.

Before  connecting  the  voltage  source,  check  the  correct  polarity,  as  well  as  the

correct polarity of all placed components. If a power supply unit is used as a voltage

source, it must comply with the VDE regulations.
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Important: Before inserting ICs into the sockets of the board, all voltage input pins of

any ICs should be checked beforehand with the supply voltage applied to ensure that

the correct voltage is applied to all ICs and the corresponding pins in each case.
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3 Board Areas

3.1 9V Board voltage

For the 9V voltage, which is intended for the cassette drive and the SID chip, a 9V

(placeholder  U37)  step-up  converter  is  needed.  For  example  the  U3V12F9 from

Pololu. It is up to everyone which regulators are used, if they are suitable for the

application.

3.2 12V Board voltage

For the 12V voltage, which is intended for the VIC II chip and the userport, a 12V

(placeholder U36) step-up converter is needed. For example the U3V12F12 from

Pololu. It is up to everyone which regulators are used, if they are suitable for the

application.

3.3 Clock generator circuit

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

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

must be changed accordingly. Instead of the 8701 IC, enough space has also been

left for an 8701 replica board.

3.4 Kernel/Basic ROM

The U22 socket is equipped with an EPROM/EEPROM (W26C512=64K). 

0000-2000 = BASIC

2000-3FFF = KERNEL

7000-7FFF = CHARS
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3.5 DRAM/SRAM

The usual two RAM sockets are available for the RAM. However, the distance to the 

sockets is chosen so that the usual SRAM adapter boards can also be used

3.6 VIC II

Depending on which VIC II type is plugged into socket U32, the VDD voltage must 

also be adjusted with jumper J5 (12V/5V, VIC-II 856X => 5V, VIC-II 656x => 12V). If 

this is not done, then you will see a black screen only. 
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3.7 Dual SIDs

The basic equipment includes two SID sockets, which can be equipped differently: 

6581 (12V), 8580 (9V) and Replica SIDs (5V).

Depending on which type of SID is used, the respective voltage and other 

configuration jumpers must also be set. You should be very careful when doing this.

If a SID 6581 is used, jumpers J19/J20/J10 (SID II: J4/J9/J2)  must be open, and J29

(SID II: J3)  must be closed. 

If a SID 8580 is used, the jumpers J19/J20/J10 (SID II: J4/J9/J2) must be close, and 

J29 (SID II: J3) must be open. 

The first SID (left) is permanently connected to address D400. The 2nd SID can be 

connected to the addresses D420, D500,D520, DE00 and DF00 via the left jumper 

bar (SID II).

By means of the lower stereo SID J12 jumper (D400), the 2nd SID on the right can 

be switched to stereo mode, in which it receives the same signals as the 1st SID.
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3.8 Time Of Day (TOD)

With the potentiometer R55 the TOD frequency can be adjusted from 50-60 Hz. 

3.9 Stackable Connector Boards

At the rear end of the uAX64 board there is a slot for external connectors. On the

uAX64 board itself there are already connectors for the 2 joystick ports.

In order to be able to plug in the stackable boards, 40 pin socket strips (23mm overall

height, pin length 12mm) are shortened to 36 pins and soldered into the two slots

provided.
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The same 40 pin female headers are used for the stackable boards

Other plug-in boards are:

- Userport / Tapeport

- Video/Audio/Serial

S-Video Note: To  get  the  best  picture  over  a  connected S-Video cable,  the  "J1

Enable Composite" jumper must not be closed!

On this board it is possible to plug a Pi1541 adapter board with a Pi Zero 1.3 (7 pin

row in the middle), so that an internal 1541 drive is available. Instead of this an old

1541 drive can also be connected internally (left serial socket).
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3.10PS/2 and USB Keyboard Connection

For an external PS/2 Keyboard, a 2-wire connection must be made from the 

Keyboard Remote Adapter and the video/audio board via the CLK/DATA pins.

  

Alternatively, the Macro Keyboard can be connected via the BT module

For an external USB Keyboard, a 2-wire connection must also be made from the 

Keyboard BT/USB Remote Adapter and the Video/Audio board via the CLK/DATA 

pins. For this the two 2 wires are soldered directly to the USB socket on the backside

of the USB Host Mini. The soldering is necessary here because there are no pins on 

the USB Host Mini board.
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3.11 Stackable Connector Pinout
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3.12 Stripe-Fix

On  the  Video/Audio/Serial  board  there  is  the  possibility  to  counteract  interfering

signals on the screen. There are 3 jumpers for this purpose:

J16 (PHI2), J2 (AEC), J3 (RAS)

Each of these jumpers, when closed, passes a corresponding counter-interference

signal (PHI2, AEC or RAS) to the screen, and the signal strength of the counter-

interference  signal  can  be  adjusted  by  the  corresponding  trim  potentiometer  R6

(PHI2), R1 (AEC), R3 (RAS).

At first only one jumper should be closed (e.g.  AEC) and then the corresponding

potentiometer  (e.g.  R1 -  AEC)  should  be adjusted until  the  noise  signals  on  the

screen  decrease.  Now  another  jumper  can  be  closed  and  adjusted  with  the

corresponding potentiometer... and so on.
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3.13 Expansion Port Expander

The expander allows to insert modules internally and to switch between module 1

and  2.  The  third  module  slot  is  always  active.  This  slot  can  be  led  out  via  an

extension cable, and another module (1/2) can be switched in, if a module is plugged

into the 3rd slot.

        Step 1                              Step 2                           Step 3                           Step 4

        Step 5                                             Step 6                                         Step 7
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3.14 Cards Slots

The highlight of the uAX64 board are the 4 slots for plug-in cards.

These slots make it possible to expand the capabilities of the uAX64 in no time:

        FM OPL2                                MIDI                                 2MB RAM

        RGB Video                             8x SID                              128 I/O Ports

Note: the add-on cards of the uAX64 Mini also work in the uAX64. 
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4 ATX Board Connectors

There are 3 Board Connectors that you can use:

- Power-Switch

- Reset

- Power LED
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4.1 Soft-Power Board

A slot for a soft power board is available on the uAX64 board. This board replaces

the power switch jumper (J11). 

Instead of J11 connect the ATX power button to "SWT" on the "Soft Power Board".

Previous versions of the uAX64 board do not have a slot, but the "Soft-Power

Board" can also be used here by soldering the 3 pins. Take a look at the picture:
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4.2 POTX/POTY Jumper and 4066 Analog Port Switcher

With the jumpers J6/J7 the signals POTX and POTY (for  Paddles/Mouse) can be

assigned to Port 1 or Port 2 of the joystick ports by placing the two jumpers (one left

and one right) either on top (Port 1) or on the bottom (Port 2).  Normally the jumpers

should be on top for Port 1, because the mouse is expected in Port 1. 

For the very rare case that both analog signals for 2 Paddles have to be available at

the same time, there is a "4066 Analog Port Switcher" board (seen on the right). The

board is connected to the 2x 3 pins POTX/POTY, to 5V/GND and the two left pins to

pin 14 and pin 20 of the keyboard connector. 
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5 New Features in Version 3

5.1 VIC-II DOT NOISE REMOVE

The PAL version of the VIC-II 8565 shows from time to time numerous dots in the

screen frame, which can be eliminated with the help of the 50K potentiometer (if

another VIC-II is used, then the potentiometer must be turned to the left stop). The

calibration is done with the help of the C64 tool "Dot Noise Calibration Tool.prg". 
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5.2 ROM-SET Switch

With the J13 jumper the ROM-SET can be switched.

ROM-SET 1

0000-2000 = BASIC

2000-3FFF = KERNEL

7000-7FFF = CHARS

ROM_SET 2

8000-A000 = BASIC

A000-BFFF = KERNEL

F000-FFFF = CHARS
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6 Image Quality

To make it clear what image 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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