4MB UPGRADE FOR MEGA ST 2

joska@online.no 2014.

Upgrading the Mega ST 2 to 4Mb is a relatively easy task. The Mega 2 is almost identical to the Mega 4 - the only
difference is that it's missing half of the RAM-chips. The easiest way to upgrade to 4Mb is to install (this means
soldering) the 16 missing 1mbit DRAM chips, the 16 missing decoupling capacitors and the three missing 330hm
resistors R71, R72 and R74.

This is not only the easiest upgrade, but also the neatest.

However, 16 1Mbit DRAMs is not cheap. Also, | was a bit impatient so | didn't want to buy them off eBay and
wait for weeks for them to arrive. Instead | installed two 1Mb 30-pin SIMMs from my STE. It may look a bit scary
at first, but it's actually pretty simple.

First a short explanation of how the ST's RAM works:

It has two banks of memory, where each bank consists of two rows of 8-bit memory. Each bank can have 0, 512
or 2Mb RAM. In the case of the Mega ST 2, the upper bank (bank 1) is empty, and the lower bank (bank 0) has
2x1Mb. When the CPU (or blitter, DMA-chip etc) access RAM, the address is decoded by the MMU to activate
the correct bank and access the correct location in that bank. The result of this decoding is a 10 bit address which
selects the correct byte within a bank, and some control signals to select the correct bank.

What we need to do is to connect a 1Mb SIMM to each of the two rows in bank 1, adding a total of 2Mb. This is
done by connecting the lower 10 address lines of each SIMM to the MMU’s address bus, the 8 bit data bus of
each SIMM to the ST’s 16 bit data bus and finally connect the necessary control signals from the MMU to the
SIMM’s RAS and CAS lines.
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PREPARE THE SIMMS

We start by preparing the SIMMs. If you have a set of sockets — great. That makes things easier. | did not have
any so | soldered the wires directly to the SIMMs.
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FIGURE 1

First a short explanation about figure 1. | have colour coded the various wires in an attempt to make this a bit
easier to understand.

The green wires runs between the SIMMs. Prepare 16 short wires, around 5cm long. Strip and tin both ends, and
solder the SIMM s together. | suggest to solder these wires on the backside of the SIMMs.

Next, the purple wires. This is the address bus. Prepare 10 wires, around 15cm should do it. Strip and tin one
end. The other end will be cut to length when it’s time to solder them to the motherboard. Solder the wires to
SIMM 2 as described in Figure 1.

Then the blue wires. This is the data bus. The lower 8 bits comes from SIMM 1 and the upper 8 bits from SIMM
2. So prepare 16 wires. As for the databus, these will be cut to length afterwards so keep them around 15cm for
now. Strip and tin one end and older the wires to each of the SIMMs.

Finally add the rest of the wires. Keep the wires a bit longer this time, around 20cm.



PREPARE THE MEGA ST
Now it’s time to prepare the Mega. Remove the top cover and the metal shielding. Loosen the floppy drive and
lay it to the side. It’s not necessary to disconnect it. The PSU can be left in place.
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FIGURE 2 — MEGA ST2 MOTHERBOARD.

Under the floppy you will see the interesting part — the RAM chips for bank 0 and where the RAM chips for the
upper bank would be if this was a Mega 4. This is where the SIMMs will be connected.

The address- and datalines can be found in the empty RAM positions outlined in figure 2. The control signals can
be found at the jumpers to the left of the RAM. These are outlined in the two smaller rectangles. “All” you need
to do now is to solder the wires you soldered to the SIMMs to the motherboard as described below.

Start by finding a suitable place for the SIMMs — | suggest under the floppy, between the floppy mounting posts.
Insulate the back of the SIMMs with tape, cardboard etc.



ADDRESS LINES

You can connect the address lines to any of the empty RAM sockets U60-U75. Choose one that allows short and
easy wire routing, and trim the SIMMSs’ address bus wires (purple wires in figure 1) to length. Strip and tin. Then
connect the address line wires to the following holes on the chosen RAM socket (see figure 2):

Pin Signal
A0
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A2
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10 | A4
11| AS
12 | A6
13| A7
14 | A8
15| A9
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DATA LINES

The data lines (blue wires in figure 1) must be connected to all of the empty RAM sockets, one line to pin 1 of
each socket (blue dots in figure 2). Connect the wires like this:

SIMMs Motherboard
DO U60 pin 1
D1 U61 pin 1
D2 U62 pin 1
D3 U63 pin 1
D4 U64 pin 1
D5 U65 pin 1
D6 U66 pin 1
D7 U67 pin 1
D8 U68 pin 1
D9 U69 pin 1
D10 U70 pin 1
D11 U71 pin 1
D12 U72 pin 1
D13 U73 pin 1
D14 U74 pin 1
D15 U75 pin 1

Same as for the address wires, trim the data bus wires to length and keep them short.

CONTROL SIGNALS

The SIMM’s RAS and CAS lines must be connected to the correct RAS and CAS lines on the motherboard. The
MMU generates separate RAS and CAS signals for the two banks. In this case our RAM expansion is connected to
bank 1, so we must connect RAS and CAS to bank 1’s RAS and CAS signals.



These are by default disconnected on the Mega 2. See figure 2 — the two small red rectangles to the left of the
RAM highlights the position of the RAS and CAS jumpers. The jumpers for RAS, CAS2L and CAS2H are missing.

Now, connect the SIMM’s RAS, CAS2L, CAS2H and RW lines to these jumpers. The recommended soldering points
are marked with coloured dots in figure 2.

Jumper Signal Dot
R74 CAS2L

R72 CAS2H

R71 RAS Yellow
R65 RW Orange

Alternatively you could replace the missing jumpers with 330hm resistors and pick up the signals at a RAM
socket. If you choose to do that, the signals can be found at the following RAM socket holes:

Pin Signal
U60-U67 pin 16 CAS2L
U68-U75 pin 16 CAS2H
U60-U75 pin 3 RAS
U60-U76 pin 2 RW
POWER

The SIMMs need +5V and must also be grounded. This can be found at the big, blue capacitor in front of the RAM
chips. Connect +5V (red wire in figure 1) to the positive side of the capacitor, and ground (black wire in figure 1)
to the negative side. These are marked with red and black dots in figure 2.



FINISHED!

Now double- and triple check everything. When you’re certain that everything is correctly wired you can connect
keyboard, monitor and power and switch on the Mega. If it boots as normal everything is most likely OK. If there’s

just a black screen, switch it off and check everything again.

FIGURE 3 - FINISHED RESULT. | DID NOT FOLLOW MY OWN ADVICE, THE WIRES COULD BE A LOT SHORTER.

OTHER ST MODELS
The information in this document is applicable to any ST with no RAM in bank 1. You would have to study the
schematics to find out where to pick up the various signals but other than that the process is the same.



