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Howdy y’all,
In the USSR, there was a calculator called the

Электроника MK-51.31 It looks an awful lot like
a calculator from Japan, the Casio fx-2500. In this
short article, I’ll demonstrate that in addition to
looking similar, the MK-51 is in fact a clone of the
fx-2500, and that the Soviets went so far as to coun-
terfeit the NEC microcontroller inside the fx-2500
with just minor alterations. Every last bit of the
program ROMs are identical.

Let’s begin with a little background. Introduced
in 1978, the fx-2500 is a small scientific calculator
that’s held in a plastic wallet with its instruction
manuals. The MK-51 joined it in 1982; manufac-
tured until 2000, it also features a plastic wallet
and instruction manuals. They both have an 8-digit
LCD. The Casio is 121x67x11 mm, while the Elek-
tronika is 130x71x8 mm. The keyboard layouts are
a little different, some keys in different positions.

As I suffer from a disease late at night that in-
volves alcohol and Ebay, it wasn’t long before a few
units of the Elektronika arrived from Ukraine. The
Casio was surprisingly a little harder to find, but I
found that one, too.

I first tore down the MK-51. The zebra strip on
this unit’s LCD had long since turned to stone, but
otherwise it seemed in decent condition for its age.
The calculator is built around a single microcon-
troller in an epoxy blob package that rides within the
plane of the PCB, a trick that I’ve also seen for re-
ducing thickness on the HP-28 calculator. The blob
in my calculator had no part number, both other
sources online say that this chip is the К757ИП1-2.
In X-ray, you can clearly see the hole cut out of the
CPU to allow the CPU to fit with less thickness.

Going a little deeper, I desoldered the microcon-
troller, cut its legs off, and dropped it in a hot bath
of HNO3. The epoxy blob was torn off by nitric acid
just fine, but it softened first in a way that Western
QFP and DIP packages never do. I wonder what
it’s made of, but I’ll leave that to professional re-
verse engineers of Soviet plastics rather than guess.

A full die photograph is shown in Figure 7.
Nearly a third of the die is consumed by a diffusion
ROM, and all pins are numbered, which was quite
nice of the designers and convenient for reverse en-
gineers.

Bits in a diffusion ROM are rarely surface visible,
so I had to delayer this chip in dilute hydrofluoric
acid. Ten minutes in hot Rust-Go did the job on the
very first try. Bit rows are found in groups of four,
with plenty of spacing between groups, but Mask-
ROMTool – presented page 5 – was able to make
short work of recognizing them.

One important trick with diffusion ROMs is that
after delayering, they sometimes have no unique
color, just a border line. So in addition to mark-
ing the center of each bit, I had to instruct my de-
coder to sample a wide stretch of pixels, recording
the darkest color in each channel. This made the
bits pop out, just a few dozen decoding errors.

The ROM itself is 352 columns wide and 64 rows
tall, holding 22,528 bits or a little more than two
kilobytes in total. While some very clever souls
have decoded ROMs without knowing the architec-
ture and instruction set, I wasn’t very hopeful of
doing the same. Who the hell knows what 4-bit mi-
crocontrollers were Ivan’s favorite in the eighties?

So by this stage, I had die photographs and an
export of the physically ordered ROM bits, but not
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