
Welcome to the page dedicated to the legendary Schulze charger

ISL8-936G chämaleon

ISL8-936G by Schulze Elektronik GmbH

This page is dedicated to all users and fans of this charger. Here you will find some basic information about its technical side and some details from its construction. I think he rightly deserves full respect. Its popularity in it
time was completely unique and its position on the market in the field of model chargers unforgettable. Many users still own it today, and its great advantage is the great care of NiXX batteries.

One advantage is the high power and voltage at the first output. Up to fourteen LiPo batteries can be charged from a 12 V source. I couldn't find another similar charger that would provide more current on ten LiPo cell
from a 12 V source.

However, the latest version of the eight series firmware brings considerable worries in the later years of operation of the charger. And it was time that caused a major problem here. After switching on, a message appeared on
the display that the charger was not calibrated. This page was created for this very reason. I want to explain here what happened and how to proceed now. I will introduce you to an important Timekeeper component and the
subsequent calibration stored in it.

Factory voltage calibration video - youtube

Page saved in PDF - Czech language - download here: ISL8_CZ
Page translated via Google and saved in PDF - English language - download here: ISL8_EN
Seite über Google übersetzt und als PDF gespeichert – deutsche Sprache – hier herunterladen: ISL8_DE.

PC program - folder with Winsoft and Akusoft - contact me: email
User manual, language CZ, EN, DE for version 8.xx - manual_pdf
I got some Schulze catalogs with an offer - catalog_pdf
I have collected a lot of firmware for chargers NEXT 1, NEXT 2, ISL 6 -330/-430/-530/-636+, ISL8, Ecolader, Ecoselect - for repair purposes only - contact me: email

RC GROUPS FORUM - this is where I started my ISL8 calibration story - www.rcgroups.com

I successfully updated the components of ISL8 version V1 to upgrade for firmware 8.xx. It includes the installation or replacement of several capacitors, Zener diodes and resistors for the proper functioning of the charge
when switching from lower firmware versions to the eighth row.

3/2025 - first working firmware 1.20, for reading charger calibration. Info here.
4/2025 - fully functional firmware 1.40, with functional calibration editor. Info here.
5/2025 - small firmware modification 1.42, PCB production for XTOOLS. Info here.
6/2025 - Last firmware fine-tuning 1.45, the first pieces of the XTOOLS adapter are ready. Info here.
1/2026 - The entire 8.50EN firmware was reconstructed into assembly language. It will be analyzed now.
2/2026 - First start of factory voltage calibration. Info here.
3/2026 - Firmware analysis, the first basic division of the program. Info here.
4/2026 - Fully functional start of factory calibration according to Schulz. Info here.
4/2026 - New firmware is available 8.59EN -.BIN or 27C512.

XTOOLS for ISL8 - order here: email

New firmware is available 8.59ENEwhich has been modified for easy start of factory calibration, via a single button - YOUTUBE

Various variants of the tool are now available XTOOLS a FW 8.59EN

1. variant – XTOOLS_FW149.BIN – file, electronic form. Suitable for users who own a programmer and have one free memory. Minimalist variant, cheap and full-fledged.
Price/price: 300 CZK/13 EUR

2. variant – XTOOLS_FW149 firmware programmed in 27C512 memory in the DIP28 case. Delivered on standalone and programmed ROM. Suitable for reading and backing up calibration or fine-tuning it.
Price/price: 500 CZK/21 EUR

3. variant – NEW_FW_8.59EN.BIN – file, electronic form. Suitable for users who own a programmer and have one free memory. The ideal addition to XTOOLS. This option is only suitable if you are installing a new
and empty timekeeper. Functional manual voltage calibration only.
Price/price: 600 CZK/25 EUR

4. variant – NEW_FW_8.59EN firmware programmed in memory 27C512 – new firmware for ISL8-936G, modified version 8.50EN, for easy factory calibration start. Delivered on standalone and programmed ROM
Suitable for reading and backing up calibration or fine-tuning it. Functional manual voltage calibration only.
Price/price: 800 CZK/33 EUR

5. variant – HW_adapter_xtools – PCB (DPS) with 128kB ROM containing firmware XTOOLS 1.49 and modified charger firmware 8.59ENE. The adapter has a button to switch these two ROMs with the RESET
signal active. He won't have to take anything out and plug it into ISL8 repeatedly. Only, during the calibration period, you insert into ISL8. It is already ready, fitted, tested and for use. Nothing more is needed to
calibrate ISL8. There is also one piece of ROM 27C512 (64 kB) memory for the XTOOLS adapter, with firmware 8.59EN. So you get a "2 in 1", an adapter and memory to ISL8.
Price/price: 1200 CZK/50 EUR

Connection cable offer ISL8 TO PC RS232. Production of a few pieces.
Price/price 500 CZE/21 EURO.

A new original "ST" timekeeper can be supplied at any time and with anything from the offer M48T08
Price/price: 1200 CZK/50 EUR

I currently have one ISL8-936G V1 charger for sale (6/2025) - for ebay/aukro/modelbazar - can be contacted.

Last page update: 02/05/2026
completed calibrations: 36×
charger Repairs: 4× ISL8 + 2× NEXT
sale XTOOLS: 2× data, 7× adapter
RS232 cables for sale: 0
modified version 8.59EN: 0x data, 0x memory

I offer charger calibration with Timekeeper replacement – CZK 1,999 (a few pieces of M48T08 ST in stock)
Firmware update 8.xx to the latest version of FW 8.50e – (only possible as part of 399 fixes)
Carrying out a calibration check (including calibration adjustment) and test of all charging/discharging functions – 799.- CZK
Repairs to these chargers can be done almost to the full extent of defects. The price is then according to the damage.

I am a private individual and I am engaged in unofficial repairs of ISL8-936G equipment. I perform reverse engineering and firmware analysis solely for the purpose of repair and maintenance, in accordance with the
relevant provisions of copyright law.

YEAR 2022

ISL 8

Here you can see the interior of the ISL8 without front and back cover. The photo is from my first charger. It was acquired as a new one, had a modification of the display backlight, and included the latest English-language
version of firmware 8.50 released.

It is the last produced – fourth model of this series from 2001. It consists of a really large number of components. Schematically, it is a very complex construction. There probably weren't many chips available at the time
and its construction was based on what was commonly available.

After all, these chargers were designed and constructed more than twenty-five years ago. The ISL6 series is already thirty years of history. Many circuits in ISL8 were taken from the ISL6 series, the connection logic wa
preserved.

The modernization was more pronounced only for the NEXT and NEXT II series of chargers.

My first ISL 8 charger

Here is my first charger. I bought it sometime around 2008 from a model club friend. It once flew F5B and this charger was absolutely essential to achieve good results in this competition where 16× NiXX batteries were
flown.

I took good care of him for years. But he always had it in the field and charged the batteries from it, that's why he also has his scars.

At the time I had an electric helicopter on a 9× Sanyo NiCd 2400. The charging results were great. I charged up to 2700 mAh to the battery. I was charging at 8A and the battery was not hot at the end of charging. Even so
charging took approximately 35 minutes.

My knowledge of electronics at the time was not very great. I have always marveled at ISL8. Over time, I found out what treasure I have at home. I had the whole work of Mr. Schulz at home and I didn't really know
anything about it.

Almost fifteen years later, I rediscovered his secret. I have this charger so popular that I wanted to make something similar in this style myself.

It wasn't until this time that I found out so much about it that I understand its design and my experience and equipment from an electrotechnical point of view allow me to do so

Charger collection

Here is part of my collection of ISL8 chargers that I was able to purchase. The collection includes all four versions of the charger. Some of them do not have an HW modification for the eight series firmware.

Five of them have LCD backlights. Three are in top condition in the original box with backlit LCD on the green motherboard, i.e. the last fourth version.

During 2023, ISL8 almost went missing from the market. It is practically impossible to buy such a charger. From autumn 2022 to summer 2023 and early 2024, I bought a total of twenty of them. Including my first, by the
end of 2025 there were a total of twenty-five.

And the price wasn't exactly small. However, it was the only possible way to get enough undamaged data in Timekeeper.

Later I sold one charger to a friend and it was in very nice condition. Leaving aside the price of CZK 15,000 for my first charger, I bought the others in the range of 75–360 euros during this period.

The two greatest treasures

Here are two of my chargers in top condition. They are almost unused and with the original calibration. Both have green PCB (version four, year 2001) and LCD backlighting.

I think whoever has them knows what I'm talking about. They are well stored and will last forever.

I bought the best ISL8 in France. It is almost unused and in really top condition.

YEAR 2023

Charger is not calibrated!

When I found out what problem could arise when the calibration was lost, I immediately decided to come up with something. I couldn't let even my charger stop working and end up uncalibrated.

Includes special backup RAM with a capacity of 8 KB and RTC. It was clear to me that deciphering the contents of the Timekeeper from one charger was impossible. I divided the 8 KB content in Timekeeper into two parts
The first seven kilobytes is a record of charging – saved graph. The last kilobyte is the charger settings and calibration dates.

In the fall of 2022, I started buying all available ISL8 chargers. I found three on eBay, I bought five on Kleinanzeigen, Germany. I bought almost all of them from my country of origin, i.e. from Germany. One from the
Netherlands, Spain and France.

I managed to buy four ISL8s in really perfect condition and in their original packaging. I contacted a person in Germany who even offered ISL8 charger calibration, but unfortunately in the wrong way. He wanted 70 euro
for one charger.

The Schulze company disappeared sometime around 2017 and there was no one to take care of the chargers and service them in the future. If the charger notifies you after switching on with the message „Charger is no
calibrated!“, the calibration will then be irretrievably lost. The charger is then almost useless.

Its purchase price was not small at all. I don't think the model charger is more expensive to this day. The price in approximately 2005 was around CZK 29,900. Then it freezes a lot if you should say goodbye to such a
charger.

For those who have experience and their own programmer, I recommend backing up Timekeeper. The content can then be easily copied to the new timer. This will guarantee the continued trouble-free operation of thi
charger for many years to come.

Calibration is very constant over time and usually does not need to be adjusted even after ten, fifteen or twenty years, which was shown when measuring several chargers.

Timekeeper error

This will show you the welcome screen on the charger if the Timekeeper content is lost. The data is then random and the signs meaningless.

The charger safely recognizes this condition and informs you about the loss of calibration on the display when turned on.

Timekeeper ST M48T08

A view of two large chips. The lower one is EPROM 27C512. Includes 64 KB firmware. Above it is the so-called Timekeeper M48T08 – timer.

It is a special RAM with a capacity of 8 kB with a backup lithium battery with a long shelf life. Its service life, depending on the storage temperature and the conditions of operation of the charger, is around ten years, but i
can reach up to fifteen years.

If your Timekeeper battery runs out, the charger will lose important settings. This will cause the worst possible condition, especially if you have firmware version 8.00, 8.02, 8.04, 8.08, 8.10 or 8.50. Timekeeper canno
maintain the factory calibration and it disappears irretrievably.

Voltage calibration is required to charge LiXX and Pb batteries. The accuracy of the A/D converter is based on the internal stabilized voltage source for the charger electronics, from which the reference voltage for the ADC
is directly derived. The accuracy of the source may have little variation, which is why the manufacturer introduced software voltage calibration into the charger program.

After more than half a year of work and researching the data, I managed to find out so much important information that I can recover the contents of the Timekeeper and properly calibrate the charger again.

Calibration then takes place by accessing Timekeeper through the programmer or directly „live“ by access using an emulator connected to ISL8 instead of Timekeeper.

No one will probably know how the charger was calibrated according to the manufacturer. So if you're reading this page, believe me, all is not lost yet.

The beginning of hard work with data in timekeeper

So I had about seven chargers with factory calibration and a working Timekeeper in version 8.xx. In addition, I obtained three more Timekeeper contents in exchange on the discussion forum and there was already
something to work with.

I factory-set all chargers with the same 8.50EN firmware and started comparing their contents. I printed the last 1 KB of data in HEX and ASCII from each working charger on paper and compared it for hours. It was quite
confusing at first.

To compare the data, I used the ECM2001 car control unit chipping program. He can compare two files.BIN. The result was a list of addresses where the dates varied. It was necessary to proceed slowly and systematically.

I took a working charger and started making random changes to the Timekeeper data where the data differed. And at that moment it happened – charger started reporting loss of calibration and behaved as uncalibrated.

I made more changes to the data and watched what the charger would react to, what it would evaluate as an error and what was still fine. I created a table of these important bytes by individual chargers and thought abou
their meaning.

By comparing these detected changes, I gradually got an idea of their format. Quite quickly I got the idea of how they probably work.

However, in order for the change to be readable in operation, I had to produce a multi-channel and precise voltmeter. This then served as an accurate indicator of how and which byte in the calibration data affects the
resulting voltage.

Timekeeper end-of-memory data preview is from Xgpro for the TL866II programmer.

Here I inserted a screenshot from the programmer. The last part of the data in Timekeeper can be seen here. Its content is set to default values.

The location of the username and password can be seen here. Also three times series of digits: 01-01-00-01-01-01-01.01. That's calibration data. If the charger recognizes calibration damage, it will fill these three rows o
digits with zeros and report the loss of calibration.

The last eight bytes are the data from the RTC – date, time, timer calibration and operation byte. There are also three times positions with a value of 00-00, which are places to store the serial number of the charger.

If a new Timekeeper is inserted into the charger, the program decodes the serial number from the motherboard (from the EEPROM next to the CPU) and stores it in the Timekeeper.

If someone swaps a Timekeeper from another charger, the charger does not check this fact and does not report an error. However, you will recognize that the displayed serial number does not correspond to the one originally
stored on the device. This may indicate that someone tampered with the charger.

I figured it out by buying more ISL8 chargers from a person in Germany. Subsequently, it turned out that two of them displayed the same serial numbers.

After resetting the Timekeeper, the correct serial number – original, stored on the charger motherboard, will be displayed.

It was then obvious that the calibration would not be correct because the memory in Timekeeper came from another charger.

Emulator, quick helper

I have prepared a definition file for calibration tuning in Tuner Pro RT. I'm tuning in with the Moates Ostrich 2.0 emulator. I can immediately change the parameters and store them in the emulator.

It is thus not necessary to constantly remove and reinsert the Timekeeper into the charger and programmer. The whole process is then very fast and convenient.

However, the charger needs to go through a reboot to retrieve the calibration data. It only retrieves data when turned on and probably keeps it in RAM directly in the CPU.

I also created data definitions for serial number, date, time and user name including password.

Voltage measurement

I built the voltmeter on the Arduino platform. I used an Arduino Mega 2560 board, a 24 bit ADC shield with LTC2499 and a TFT touch LCD. I programmed the program to read channels and display values on the display.

After switching on, the voltmeter goes through the calibration mode, which was necessary to ensure the highest possible measurement accuracy. Offset for zero voltage and offset for reference voltage 4.096 V is calibrated
The resulting measurement value is then calculated from these values.

The accuracy of the voltmeter at 4 V is below 1 mV and at a voltage of 22 V the accuracy is below 5 mV, which is fully sufficient for this purpose. The overall accuracy of the voltmeter in practice is at 40 V approximately
10–15 mV.

On channel A1, the accuracy of the ISL8 voltage measurement is approximately 15 mV. There is therefore a state where the measured value is once a few millivolts higher and sometimes, on the contrary, lower.

4/2025 – I am now using the new DMM OWON HDS120, which has an accuracy of 0.1 %.

ISL 8 Firmware

Of course, when looking for ISL8 chargers, I also bought pieces with unknown firmware. Sometimes it was not known in advance, which is why I also got older versions here.

I thus have available versions V1.12, V2.03, V3.80, V8.00, V8.02, V8.04, V8.08, V8.10 and V8.50.

The last series of FW V8.xx is intended for LiXX articles. Version V8.10 supports LiPo, Li-ion and LiMn, version V8.50 also supports LiFe. All versions older than the V8.xx series are in German, while I got the V8.10 and
V8.50 versions in English. Version 8.50EN comes from my charger.

Schulze used ST's UV-lubricable EPROM memory for firmware, and later the OTP EPROM. Flash memories, such as Winbond, can also be used.

Before changing the version from V8.xx to higher, it was enough to send the EPROM to the manufacturer, who sent back the new version. The exception was the transition from lower versions to the V8.xx – series, in which
case the charger had to be sent to the manufacturer for calibration.

It was only in the FW 8.xx version that accurate voltage calibration was introduced.

Four versions of the ISL8 charger. Models 1995, 1996, 1997 and 2001 

Four different versions of the ISL 8 charger - the first

Here is the first version of ISL8 that was produced in 02/1995. The front panel of the PCB around the LCD has the same date 02/1995. It has a dark red PCB.

The basic feature is the speaker on the bottom of the charger. It contains a melodic module that plays the selected melody when charging is finished.

On the back of the PCB were wire-reinforced GND paths. There were three more wire jumpers on the LCD side. Another distinguishing feature is that the cooling fan inside the charger was running constantly.

This version in the basic version could not be directly upgraded to the firmware of the V8.xx series, as there was a change in the currents at the A3 output. An adjustment was made to the resistance values of the operationa
amplifiers.

I have verified for myself that the current values do not match. During discharge, the discharge MOSFET on the PCB heats up significantly and there is a risk of heat damage. The current at the A3 output during discharge
was with firmware V8.xx 1 A instead of the original 400 mA.

Additionally, large red filter capacitors were added.

A fundamental problem was that the output of the A3 originally only counted on the discharge function in later versions of the firmware, and therefore the component values were initially set differently.

The second version of the charger

Here is the production second model. It was produced in 04/1996. The main feature is the light red color of the PCB.

Wire jumpers for PCBs are missing here. The fan is already switched by the processor and there is no speaker or melodic module.

I only found differences in charging and discharging the A3 channel. Like the first model, this one was not directly intended for the firmware version V8.xx.

However, it already included a trimmer from the factory to set the discharge current at the A3 output, but it was still necessary to make adjustments to the PCB.

The PCB panel around the LCD was made in 12/1996 in red.

The third version of the charger

Here is the production third model from 10/1997. It is almost the same as the second model.

The circuits for charging and discharging the A3 output are very similar to the last model from 2001. Like the first and second models, this one was not directly intended for the firmware version V8.xx.

However, it already included a trimmer from the factory to set the discharge current at the A3 output, just like the second model.

What I noticed – these chargers in version three had a different LCD. It was not as contrasting and showed fine stripes.

The second and third models have the same PCB panel around the LCD, made in 12/1996, in red.

At first glance, this third model seems almost the same as the previous second model.

  

Fourth version of the charger

And here's what I think is the best version of the charger. It was produced in 10/2001. The PCB front panel around the LCD has the same production date and green color.

The cooling fan is again controlled from the CPU. The charger does not have a speaker or melodic module. An additional trimmer was added to the circuits for the A3 output to adjust the charging current.

What is not visible here in the photo is the difference in the number of PCB layers. The first model (with red PCB) has large wire jumpers on the back. In my opinion, the chargers of the second, third and fourth models have
three to four layers of PCB. The outermost layers are the same as previous versions, the hidden layer is then used to conduct GND and supply voltage to the A1/A2 terminals for charging. Whether everything fit into one
(third) or more layers of the PCB, I cannot determine exactly.

The next step to perfection was to modify the backlight of the LCD. Unfortunately, the DC/AC source with a 100 V/400 Hz transformer for backlighting was audible with just the ear, which may have bothered some users
In addition, modifying the backlight required replacing the LCD. The display lighting was switched by the FAN function, which was primarily intended to control an external fan to cool the charged batteries.

All four versions of the charger used the same firmware, so there was no difference between the individual versions from this point of view. The basic wiring diagram was the same for all of them, although minor difference
existed, for example, in trims at the A3 output, in the melodic module or in the way the internal fan was switched.

Looking at the latest version with a green PCB (pictured below), a vertical row of pins can be seen at the bottom left. There are signals and voltages for the possibility of installing an additional PCB with a melodic module
However, I have never seen it anywhere, although according to the scheme it is probably possible.

The last minor difference of this version is the use of SMD MOSFET transistors at the supply voltage input and on ports for external devices such as external discharge resistance, external lighting or a fan.

YEAR 2024

Measured voltage screen

The charger in version eight can display the measured voltage status of all output channels and the input source on the LCD in the menu. This is so that the user can easily check that their charger is working properly.

If the voltage is outside the allowed limits, you need to have the charger recalibrated. The manufacturer indicates a maximum deviation of 1 % as an acceptable limit.

A voltmeter with an accuracy better than 0.3 % must be used for measurement.

Charger diagram

In order to understand some parts of the charger and its functions, it was necessary to disassemble the charger. And then came the more interesting part of – to create from the photos the fitting of the components and thi
double-sided PCB diagram.

It was relatively easy in the CPU/EPROM/RAM/TIMEKEEPER/LCD section. As the second block, I would define the RS232 port, followed by the 373 D, 40106 and watchdog circuits.

I would describe the third block of the scheme as power circuits – voltage converter for MOSFETs and several circuits with operational amplifiers. Everything is already significantly complicated there.

The most complicated is the transition of the scheme to the upper PCB around the LCD. I'm getting lost in this part so far and I haven't finished it. However, there are circuits that control the charging and discharging of the
output A1 including recovery, as well as charging circuits for the output A2. Furthermore, there are circuits for measuring currents at outputs A1 and A2.

The charger includes control and protection circuits for controlling the inverters. These ensure that when the CPU fails, resets or when the charger is turned on, all converters are brought to a safe inactive state. This way
charging or discharging cannot be started unintentionally.

In my opinion, you won't encounter this principle as much with modern chargers, because modern microcontrollers are significantly more reliable in this regard.

Continuation of my work

I continue to compile the diagram of the entire charger. The goal is not to create a 100% accurate scheme for its replica, but to understand the entire connection and principle of the function.

This will then be used for accurate calibration of all parameters as well as for repairs. And who knows, maybe even its future modernization.

The main problem lies in the availability of LCDs. These are now practically impossible to find. Although they can be replaced with a similar display with a different controller, this would also require modification of the
firmware for the new type of LCD. However, this is still an idea for the future.

Small printed circuit board around LCD

Another big task was soldering off the components of the entire PCB under the front panel. There are an incredibly large number of them here, so it is a time-consuming job.

Circuits in the charger are often unnecessarily complex. For example, controlling N-MOSFETs in step-up mode today could be elegantly solved with one MOSFET driver. Drivers are used here, but they cannot increase the
voltage for gate MOSFETs.

Therefore, there is a small transformer on the board embedded in a brown case. It has one input winding. The inverter is controlled by a chip 40106 which switches the MOSFET of the first winding. The output of the
transformer is then three separate voltage sources for controlling MOSFETs in converters A1 and A2.

The CPU uses only one PWM output signal for each converter. In the case of A3, the logic then switches the charging or discharging mode. The logic involved on A3 ensures that a combined charge-discharge condition
cannot occur.

A similar solution is used for other outputs. For example, the A1 output would need several separate outputs from the – CPU for discharging to resistors, discharging to the source, and charging in step-down and step-up
modes. Instead, switching logic is used. This saves the number of CPU outputs, but at the cost of higher connection complexity.

The situation is similar with current measurement. Each channel has one ADC input pin to measure current in the CPU, but for example A1 would need multiple – for different charging and discharging modes. Everything i
therefore solved using operational amplifiers, where the signals merge or branch as needed.

 

YEAR 2025

Schulze ISL8-936G Repair Project

It's time to take all this work to the next level. That's why I decided to ask external companies for help.

The goal is to develop a PCB repair (PCB) project for ISL8. These works are focused on the last V4 model from 2001 with a green PCB.

Basically, this is an attempt to create a scheme and completely re-manufacture the PCB around the LCD from ISL8. There are approximately 386 components on this board. It contains several trimmers, operationa
amplifiers and many other electronic elements.

There are circuitry for the complete control and measurement of the charging and discharging of port A1 and the charging of port A2. It also contains several charger locking and protective circuits.

Trims for adjusting and correctly setting the charging and discharging functions of port A1 and charging port A2 are also a very important part.

The image below is a sample of the PCB project for the production and rescue of displays for ISL8. As is known, these displays have not been produced for many years.

It is a Solomon LM6061SYR display with a resolution of 240 × 64 pixels and a parallel controller HD61830A00. I was able to purchase the last worldwide stock of Solomon LM6051SYR displays.

So what is the problem and what is the difference between them? The LM6051 does not have its own controller. That's why I approached several companies again and managed to arrange cooperation on the production o
five new displays for ISL8.

How does the whole process work? One functional LM6061 display fell victim. According to him, I had the printed circuit boards designed again and fitted with components. Subsequently, a special assembly took place
during which the glass from the LM6051 display was dismantled and newly connected to a new PCB type LM6061.

In this way, I secured a new series of five LM6061 displays for ISL8.

And here is the finished new printed circuit board of the display. Its reconstruction took place and the PCB project was developed again according to one dismantled piece of display from ISL8.

There were more types of this Solomon LM6061 LCD used in the ISL8 charger, probably at least three. Therefore, I had to choose a variant that fits the method of connecting the display glass.

The Solomon LM6051 type does not have an HD61830A00 controller and its glass is connected to the PCB on the top using electroconductive rubber. On the left side is a flexible electroconductive strip attached to the PCB
and display glass.

In total, I purchased approximately two and a half dozen LM6051 LCDs, from as far away as the US via eBay. The price was very high, but for ISL8 it is basically the only rescue option.

Not LCD, not ISL8.

It was produced in Shenzhen in 2025. The processing is absolutely perfect.

Including labels on the PCB and also the surfaces on the PCB are gilded. You could say it's almost perfect work.

The biggest problem is the connection of the display glass with the PCB at the pixel line level. This connection is realized using an electroconductive flexible tape, which cannot be easily repaired at home.

However, I managed to contact a professional LCD repair company in the Czech Republic – Elsin sro.

I sent a new fitted PCB and one piece of LCD LM6051 to this company, where the glass from one board was professionally connected to a new board.

And now I'm going to end with a really interesting part. Let's uncover the secrets of PCBs from ISL8-936G marked as model V4 0110 GREEN.

This is the last model of this charger from 2001 with a green PCB. As is known, the first model had wire jumpers around the perimeter of the PCB and two additional jumpers were placed under the LCD. This first mode
had a double layer PCB.

Other models – second, third and fourth – already have PCB four-layer.

And now you can also look at this structure.

Absolutely beautiful, new ISL8 motherboard. Only both converter coils, the transformer for MOSFETs and the piezo buzzer are missing. Charging ports are irreplaceable. Otherwise, everything was installed.

The almost annual piece – first ISL8 was created in 1996 and today it is almost thirty years later.

I had the pcb main board made in black. It is a very elegant and visually beautiful record.

It was a long and demanding process of – finding components, re-designing the board, production and installation. A lot of work went into the production of displays.

Displays without controllers were purchased in the USA, the PCB was manufactured in Shenzhen and the installation of the display glass was carried out by the Czech company Elsin sro.

The whole device jumped the first time, which was a fantastic result.

10/2025 I have in my hand the first piece of the prototype of the new CASE for ISL8. He turned out very well. I think a few modifications and it will be fully functional. The color did great. Thank you to my friend and
friend Honzo.

2023-2025 Charger Repairs

No.1 charger repair non-functional CPU, LCD.

I bought one very old charger with firmware 1.12. It was put away somewhere for a long time and there was a really large deposit of dust inside.

It worked normally after cleaning and turning on. Unfortunately, the firmware replacement failed. The DIL socket for the EPROM was oxidized and the charger stopped working.

Replacing the Timekeeper brought more trouble – charger still didn't work and the LCD remained black. I replaced both DIL sockets for both Timekeeper and EPROM, even twice, but it didn't help. I also replaced the CPU
three times, but to no avail.

In the end, I found a glitch that I caused myself right from the start. While removing the putty that Timekeeper held in the socket, I accidentally cut two paths on the PCB.

The repair was then carried out using a wire connection and the charger came to life again.

During the repair, I already had the PCB diagram available, so I measured the signals on the lines for the CPU, EPROM and Timekeeper with an oscilloscope. I found and repaired the defect quite easily.

However, I could save myself a lot of worries – I had to measure right at the beginning, not at the end, when I didn't know what to do anymore.

Repair of damaged PCB. I later used this charger for all measurements and in-service testing. I have it on my desk at home with an emulator attached and have learned a lot from it.

Screen of one of the oldest firmware for ISL8. As you can see the date is around 1999.

Repair of charger No.2 malfunctioning discharge of A1 into supports.

I got my hands on a calibration charger with an occasional „Disconnect pack error! Warning (number 4)“ – battery connection error.

When measuring, I found that port A1 was causing the problem. With the charger off, the resistance at the A1 port terminals is approximately 75 kΩ. Here, however, it was significantly lower, around 25 kΩ, which
manifested itself as the detection of a connected battery.

Under normal conditions, when the charger is switched on, the voltage at terminals A1 and A2 is approximately 2.5 V. Any other value signals a problem.

The fault was in the short-circuited N-MOSFETechs in the battery discharge circuit on the A1. Two MOSFETs of the SUP70N06 type were short-circuited and at the same time a number of twenty resistors with a value o
68 mΩ were damaged.

Their exchange helped. At the same time, the small SMD transistor NPN 817-40 on the upper PCB around the LCD was also damaged.

Interestingly, this charger has already been repaired at Schulze in the past with this defect. Why the damage occurred is unknown. However, there are more similar cases.

The repair was not very complicated. The most demanding was soldering twenty small resistors, which are very close together.

    

Charger repair No. 3 - damaged auxiliary power supply for mosfet A1

Another ISL8 fix. Damaged auxiliary power supply for powering mosfet charging A1. Inoperative charging of the first output. Defective two A7 rectifier diodes, two Y7 zenerks and a mosfet TC427 driver (one output pe
mosfet was shorted). Repair is relatively easy, but it was necessary to unsolder the display. That's probably the worst part of the repair.

Charger repair No. 4 - damaged auxiliary sources for mosfet A1 and A2

Another charger arrived for my calibration. It was an unfinished repair at Schulze. The charger did not charge at A1/A2 outputs.

The fault was in the auxiliary transformer and in the burned diodes of the auxiliary sources. However, the main problem was located on the PCB around the LCD, where there was a stray leakage current.

The entire repair was very lengthy and demanding. Leads occurred on the PCB around the LCD, causing repeated damage to the 8 V stabilizers.

I solved the problem by completely replacing all the integrated circuits on this PCB. These were mainly operational amplifiers. Furthermore, the rectifier diodes, Zener diodes and voltage stabilizers were replaced.

After this repair, the current draw was correct, approximately 15 mA per input.

The transformer of the auxiliary source of the separated voltage turned out to be another faulty element. Its replacement was not possible – company Würth Elektronik no longer produces it, it was a custom part directly fo
Schulz.

However, I managed to find the basic parameters, so I decided to disassemble and rewind the transformer. To hold it, I made a holder for a 3 D printer, and after verifying the function, I covered it with epoxy.

Now it works properly. At a source voltage of 10.50 V, it provides 13.10 V after rectification, and at a source voltage of 14.80 V, all three outputs have the same voltage of 19.80 V.

Final voltage calibration ISL 8

Summary of my annual work 2022/2023 - how I started calibration - description, measurement

(new information on calibration 4/2026 is available)

After more than half a year, I managed to discover a way to calibrate the voltage to ISL 8. Seven functional chargers helped me with this, and in total there were ten functional contents of the timer. Today I took
measurements on seven chargers. Four of them have original calibration. I set the others to the default zero calibration value.

Before starting the calibration, you need to restore the timekeeper content. The procedure is relatively easy, but it is required to perform the steps in the correct sequence. Otherwise, some data will not recover correctly and
then you need to write it to the timekeeper via the programmer. This restores the charger settings, serial number, user name and charger password. The calibration data is reset to zero. Another procedure is the voltage
calibration itself.

I was charging a 6 S lipola at the A1 output. At A2 3 S lipol output and at A3 2 S lipol output. The voltmeter operates with an accuracy of up to 5 mV at 22V. Chargers without calibration turned out badly. Of the 28
measurements, the 1 % limit was exceeded only once. According to the manufacturer, the permitted deviation of 1% is indicated, but the value of the deviation of 1% is quite high. For measurement, the accuracy of the
volmeter must be below 0.3%.

Measurement results. It was the output of A3 when the difference reached -77 mV (-38 mV per lipol cell). The worst result on the A2 was 52 mV with an uncalibrated charger (+17 mV per lipol cell). The worst result on the
A1 was +158 mV (22 V) with an uncalibrated charger (+26 mV per lipol cell).

On the contrary, three chargers with a green base plate turned out very well. The voltage difference on A1 was +46 mV. For 6 S lipola, it is 8 mV per cell.

The voltage for the source cannot be calibrated. The difference during the measurement was not greater than 33 mV. It can be fine-tuned slightly by changing the voltage on the reference source. But that's probably no
allowed.

The calibration data contains the main offset value for each channel as HIGH and one LOW. This determines the global voltage measurement deviation for outputs A1 and A2 and A3.

The calibration data contains six 8-bit offset calibration values for A1/A2/A3, always an H and L value for each channel, and operates independently.

The calibration data format is: (A1-H/A2-H/ZERO/A1-L/A2-L/A3-L/A3-H)

To stop the charger from reporting a calibration error, you must set the calibration data to the following format: (01-01-00-01-01-01-01-01-01) - HEX.

If you are interested in information, write. I am willing to help with calibration. I am willing to calibrate your charger. I can update the firmware to version 8.50 in English or German. I can arrange for the timer to be
replaced, set and calibrated. Restore the contents of the timer and back up the new data to the file.BIN, for use in subsequent years.

I use the Moates Ostrich 2.0 emulator for this work
Tl866ii Programmer
Voltmeter LTC2499 on an Arduino shield with calibration program.

5/2025 I am now using the new DMM OWON HDS120, which has an accuracy of 0.1% and the completed XTOOLS for ISL8 calibration adapter.

Calibration - 2023/2024 - a variant where you use a programmer to access timekeeper
applies to version FW8.50

(new information on calibration 4/2026 is available)

1. Insert the new timer M48T08 into ISL8. If it is not new, insert it into the programmer and fill its contents with 0x55 (HEX), which corresponds to the „U“ character in ASCII. Then insert it back into ISL8.

2. Go to change your username. Now set „UUUU...“. Choose the default name – will be overwritten to „schulze gmbh...“. Confirm the entry and go to password settings.
Delete the original word „keyword“ and enter „UUUUU“ (full number of characters). This is necessary because Timekeeper is now filled with 0x55 („U“). Confirm and then enter the desired password or select the
default settings again. The password is then returned to the original value of „keyword“.
If you do everything correctly, the username will be „Schulze elektronik gmbh“ and the password „keyword“.

3. Go to the charger settings menu and start „Global reset“.

4. Return to the main screen and choose „Reset default settings“ from the settings menu (data for communicating with PC).

5. Set the correct date, time and day of the week. Both the charger and Timekeeper settings have now been restored.
The correct serial number of the charger will appear in the settings menu. It is stored in the EEPROM 93LC46 B next to the CPU and is unique to each charger.

6. Remove the Timekeeper from the charger and insert it into the programmer. Load memory contents. At the end of the data, you'll see three rows of seven zeros:
00-00-00-00-00-00-00
These values represent calibration data. Rewrite them to:
01-01-00-01-01-01-01 (HEX)
The charger will then stop reporting a calibration error but still not actually calibrated.

7. Now the – calibration itself follows, adjust the calibration data so that the voltage at the outputs corresponds to reality.

8. Each channel has two values: offset HIGH and offset LOW.

9. The HIGH offset has a step of approximately 10 mV and a LOW offset of approximately 1 mV.
If the charger shows a higher voltage than the actual one, increase the offset values (positive values, e.g. +0x01 or more).
If it shows a lower voltage, adjust the offsets downwards (negative values, eg -0xFF and less).

10. First, set offsets A1/A2/A3-HIGH to values corresponding to a voltage difference in the range of approximately 50–60 mV.
The range is roughly 00–0Ah for positive values and FF–F6h for negative values.
Only then fine-tune offsets A1/A2/A3-LOW. The center of the HIGH offset is 00h.

11. Each channel is set independently. Values A1/A2/A3-LOW are in the range 0x00–0x7F and 0xFF–0x81, centered at 00h. A value of 0x80 represents the boundary between positive and negative values.

12. The input source voltage cannot be calibrated.

13. The calibration data format is:
(A1-H/A2-H/ZERO/A1-L/A2-L/A3-L/A3-H)

Addendum to calibration - necessary information and how to proceed

When measuring the voltage for calibration, always charge with the lowest possible current, ideally 250 mA.

The HIGH offset has a step of approximately 10 mV and a LOW offset of approximately 1 mV. For example, if the voltage difference is 95 mV, it can be divided into 5 × 10 mV (0x05 for HIGH offset) and the remainder 45
mV (0x2 D for LOW offset). Calibration data is stored in HEX format, so all values must be calculated and written in hexadecimal form.

Use for calibration:

channel A1: 3 S LiPo (12.60 V)

channel A2: 2 S LiPo (8.40 V)

channel A3: 1 S LiPo (3.60 V)

These values are based on data analysis in the firmware. Monitor the voltage on the charger display and average the values.

When adjusting the calibration values, try to keep the actual voltage slightly lower than the one shown. This will prevent you from exceeding the limits for LiXX batteries. The calibration can be adjusted to an accuracy o
approximately 1 mV.

It is ideal to have an RS232 serial interface connected and monitor the voltage of all channels in the application on the PC. It is better to have a voltage of 4.195 V on the LiPo cell than 4.205 V – both values are accurate
enough, but the first is safer.

When searching for a global offset, set the value so that the charger shows a slightly higher voltage than the actual one. The manufacturer recommends a measuring instrument accuracy better than 0.3 %, while the resulting
charging accuracy should be up to 1 %.

For the measurement, I originally used my own module on the Arduino platform with an accuracy of around 1 mV. I now use DMM OWON HDS120 with an accuracy of 0.1 %.

You will achieve the most accurate calibration when charging in LiPo mode:

A1: 3 S LiPo

A2: 2 S LiPo

A3: 1 S LiPo

Balance the battery while charging. Immediately after charging, disconnect it from the balancer and charger and measure the total voltage. The ideal value is 4.200 V per cell.

You can fine-tune by adjusting the LOW offset value for the given channel. First fine-tune one channel, then the second and finally the third. Do this final step only when the voltage matches approximately 20–50 mV.

The resulting calibration can be fine-tuned to an accuracy of approximately ±5 mV per LiXX cell.

Practice shows that it is better to leave the charger slightly at the upper limit of the voltage so that the LiXX cells are sufficiently charged. Chargers with a balancer charge practically exactly to the final voltage (e.g. 4,200 V
for LiPo), while the charger without a balancer tries not to exceed this limit and the resulting voltage is then slightly lower.

Always check the voltage across all outputs again after calibration is complete. If everything matches, the calibration is complete.

Always be sure that you know what you are doing and that you fully understand the procedure.

I hope that the information provided is sufficient and understandable.

(new information on calibration 4/2026 is available)

Calibration XTOOLS for ISL8 2024-2025

Beginning of 2024. I just started making a prototype for ISL8 calibration. The aim was to meet several requirements. The device was to be self-contained, the only one needed for calibration and powered by battery power.

I therefore decided on an Arduino module-based solution with a small LCD and several control buttons. The product was supposed to contain a ZIF socket for Timekeeper. The app would directly read and write data to
Timekeeper without the need to connect to the charger.

Thanks to the knowledge gained, it was possible to calibrate each ISL8 channel separately. The module was to include one ADC channel for accurate voltage measurement. It would be possible to easily measure the actua
voltage with the preparation and at the same time read the value measured by ISL8. Subsequently, it would be enough to adjust the calibration offset, write it to Timekeeper and perform the measurement again.

The device was also supposed to include the complete structure of Timekeeper content, which would allow easy uploading of data to the new timer. The whole process would be very simple – by gradually fine-tuning
channels A1, A2 and A3, the charger would stop reporting a calibration error and the voltage would be correct and safe again, just like from the factory.

I expected the prototype to be completed in the first quarter of 2024. However, I soon abandoned this concept due to high costs.

2/2024 – new calibration tool project. It was necessary to simplify the design as much as possible, so I decided to create my own calibration software for ISL8. Calibration takes place directly in the charger.

Calibration XTOOLS for ISL8 is essentially a simple adapter for switching two EPROMs directly in ISL8. The reason for this solution is lower production costs and probably less interest in more complex externa
equipment.

As a result, all you have to do is replace the EPROM and insert the memory with the calibration firmware.

First run of custom firmware

It's here. I was able to run my own firmware in ISL8. I was able to map almost all 84 CPU pins, their functions and configuration. It was also necessary to find out the settings of the other two 373 D latches that control the
charger and perform LCD initialization.

The internal DC/DC converter runs, outputs A1 and A2 are switched off and have zero voltage. Output A3 is also inactive. The charger in this mode draws a standard current of approximately 190 mA.

FW 1.10 – I am currently programming the display of data from Timekeeper to LCD – user name, password and charger serial number.

So I can set the display correctly in text mode. However, Schulze exclusively uses graphics mode, which requires the implementation of a library to control the LCD. Now is not the time for that.

I control the piezo speaker and have the charger properly initialized. I'm restoring the watchdog so there's no reset. Now I program the keyboard control – the first button will serve as RESET.

7/2024 – Successfully programmed basic routines for ISL8. However, there are problems in the limited possibilities of the Keil C51 environment, so I had to find the basic manual for the C language.

Now I'm going to read the data directly from Timekeeper. Display on LCD is no longer a problem. I have enough memory, so I don't have to limit myself. I reliably control LCD, piezo, watchdog and buttons.

9/2024 – It still bothers me that the program cannot properly read and write data from/to Timekeeper. I've spent three months on it. The program written in C does not work as expected and I have not yet found the cause.

So I decided to rework the whole program and write it directly in assembly language. I can't tell if it will help, but I have to try it.

10/2024 – I have suspended the project so far due to a broken program. I started disassembling the original firmware.

At the turn of 2025, I made new progress again.

Over the past year, I have not been able to fully break up my own program for ISL8 written in C. Everything worked well except for one essential thing – reading and writing data from/to Timekeeper. That's why I started
writing the same program in assembly in parallel.

My procedure for disassembling firmware from ISL8 has not yet been successful. As I already wrote, I returned to the original idea of – reconstructing the code according to the recorded addresses of the CPU run.

I found a new – serial monitor program for PC that can capture the first approximately ten million lines of code sent from a modified EPROM emulator. I therefore applied this procedure to two other chargers: ISL6-330 D
and ISL6-636+.

Another attempt to disassemble the firmware will take place on the ISL6-330D model, because its firmware is the smallest and simplest. It has a small display, only two buttons and two charging outputs.

Using reverse engineering, I want to create an ISL6-330D wiring diagram. I have already created the first log of program runtime addresses.

At the same time, I model the box in the 3 D program for the Arduino DUE electronic module with LCD and battery power. On this device, I will manually disassemble the program according to the saved address log and
save it in text format directly to the internal SD card. I will then transfer it to the Keil development environment.

Maybe it will be possible to reveal the calibration procedure for ISL6 earlier than for ISL8 – and who knows, maybe it will help with ISL8 as well.

2/2025 – I am getting a new source of information for the XTOOLS project. Yes, it is a ChatGPT – artificial intelligence tool.

In my project for ISL8 written in C, I had a long-term problem reading and writing data in the Timekeeper area (XDATA external memory). I have been dealing with this problem for almost a year.

Now, thanks to ChatGPT, I have new code suggestions that I can try and try again to correctly implement read and write to Timekeeper directly in ISL8. I have been looking for information in the classic way for a long time
but without much success. However, this approach is on a completely different level. If it helps, it will be a big shift.

It's the end of February and I'm happy – I finally discovered the problem. I started a thorough diagnosis. I connected a logic analyzer to Timekeeper and monitored the signals.

The original firmware worked properly, but mine didn't. I found that the XRAM RD/WR signals were not working properly. When I replaced XRAM with EPROM, it was at least possible to read the data.

Finally, I found out that the problem is in the CPU port settings. Specifically, pins for RD and WR must be set as inputs (INPUT). Otherwise, the CPU cannot control them properly.

After more than a year, I found an error in my code for XTOOLS. The joy was great.

Now I can reliably read and write data from Timekeeper. I can currently retrieve the password, the user's name, decode and display the serial number of the charger, as well as display the calibration data on the LCD.

FW 1.20
3/2025 - Absolutely fantastic work. The first fully functional and tested firmware version 1.20.

If you forget your password, you can reset it here. You can save the calibration, for example, in notes, and anyone with a programmer for the M48T08 can then set a new timer without the need for a new calibration (see
Timekeeper replacement instructions).

When the data is deleted, the new time and date will be set and the RTC will stop at the same time, reducing the battery consumption in the Timekeeper. Once inserted into the charger, the timer will automatically restart.

To ensure the reliable function of the XTOOLS firmware, after it is started, the serial number and calibration are loaded from the Timekeeper and stored in the RAM in the CPU. For each delete or write operation, these
values are saved back to Timekeeper again.

Calibration and serial number are only read from the first saved position, but stored in all three positions in Timekeeper.

Note:
In this mode, the charger draws approximately 180 mA from the 12.00 V source. There is zero voltage (0.00 V) at outputs A1 and A2. At output A3, the voltage is approximately 500 mV lower than the source voltage.

FW 1.20 - To make sure someone doesn't regret it, I decided to release this first and officially functional firmware of mine that I tested publicly and for free download.

Just program it into EPROM 27C512 DIP28 or flash WINBOND W27C512 is also suitable. FW-1.20

FW 1.35 - I've almost reached the end of my job. I had to overcome many problems.

Finally, I discovered the last major obstacle that prevented me from proceeding further. The program did not always behave as expected. The solution was to stop using XDATA external memory as working RAM.

All the variables I need are now stored directly in the CPU's internal RAM.

I designed each XTOOLS menu as a state machine. The main loop of the program (main) detects the currently active menu, so only the relevant part of the code is always executed.

I currently have a calibration editing screen already programmed. I am now working on implementing the actual change in calibration values.

FW 1.40 - Yes, that day is here. I have completed XTOOLS for ISL8.

The firmware is ready and includes the first fully functional calibration editor for the Schulze Chamäleon ISL8-936G charger.

This tool can read and display the existing charger calibration, possibly delete it and start from scratch, as well as edit individual offsets for channels A1, A2 and A3.

FW 1.42 - I modified the XTOOLS firmware a little. Timekeeper memory deletion had to be taken into account because the correct serial number recovery from the ISL8 motherboard did not work in the previous version.

I built the first working beta version of the XTOOLS adapter and did some basic testing on it. Based on these results, I designed a scheme and created the first PCB design for this tool.

At the beginning of May, the PCB was sent to production. I am now waiting for its delivery, after which I will assemble the first test piece.

I hope everything goes smoothly and the device works properly on the first connection.

BETA ADAPTER XTOOLS for ISL8 - EPROM switching times function and tuning test. The connection is realized on a universal bastl board.

For control, I chose the Microchip PIC12F683 microcontroller in flash version to easily reprogram the functions.

When the ISL8 power is turned on, the original firmware will start. After pressing the button, the RESET signal in ISL8 is activated for approximately 300 ms and the microcontroller switches the EPROM to XTOOLS
Subsequently, RESET is deactivated and the XTOOLS firmware is started.

Pressing the button again switches the EPROM back to the original 8.50EN firmware. This process can be repeated until the calibration is fine-tuned.

VIDEO beta adapter feature sample XTOOLS on youtube - XTOOLS for ISL8

Final version of XTOOLS for ISL8

Calibration with adapter XTOOLS for Schulze ISL8-936G

XTOOLS 2025

FW 1.45 - Last program fine-tuning. Now I am practically satisfied.

The basis of successful ISL8 calibration is understanding the function of offsets and their assignment to individual charger ports. I recommend carefully studying their function and settings.

Important information: the XTOOLS adapter contains an EPROM with the 8.50EN firmware uploaded for ISL8 and at the same time the XTOOLS calibration program itself. The switch (SWITCH) on the adapter switche
between the two EPROMs and automatically controls the RESET signal. Nothing else is needed for calibration.

I posted a short video calibration demo with the XTOOLS adapter on youtube. YOUTUBE

06/2025 - The first three finished and sold pieces of this ISL8 calibration adapter are out. The installation was error-free and the device works almost on the first connection.

Calibration of ISL8 is now very fast and simple – only takes a few minutes. The adapter is particularly suitable for fine-tuning calibration, where adjusting a small voltage deviation is a matter of time.

I think anyone who owns ISL8 should have XTOOLS in a drawer at home. This tool is the only one of its kind that can ensure the long-term functionality of this – charger and that says it all.

04/2026 - FW 1.49 I modified the info menu and changed the original designation of offsets H and L to TOL and OFS.

On the top is the DIP28 socket for timekeeper.

Below, then two rows of pins that point to two DIP28 sockets in ISL8. The adapter slides into place of the EPROM and M48T08.

It fits perfectly with all ISL8 models. The adapter is powered directly from ISL8.

Microchip provides the control of the RESET signal in ISL8 and the switching of two EPROMs stored in 128 kB memory. One eprom contains the original ISL8 8.50EN firmware and the other eprom contains XTOOLS
software for ISL8 calibration.  

Summary of my overall work on this project 2022-2026

15/08/2022 - It all started that day

ISL8-936G

1. Searching for information about ISL8 and the calibration loss problem.

2. M48T08 timer data backup from my first ISL8 (TL866II programmer, Xgpro software).

3. Investigation and analysis of timer content.

4. Find and purchase available ISL8, collect original calibrations from discussion forums.

5. Collection of ten functional contents of the timer with original calibration.

6. Setting all ten calibrations to the same 8.50EN firmware and bringing the chargers to standard settings.

7. Comparison of the contents of the timer in the ECM2001 program and identification of differences.

8. Identification of data structures – found a field for capacity from the source, serial number, username, password and seven-byte field of calibration data.

9. Design and construction of the Arduino modular system with a 24-bit multi-channel voltmeter including custom measurement calibration.

10. Replacing the timekeeper with a memory emulator (Moates Ostrich 2.0 + TunerPro RT).

11. Creating a definition file in TunerPro RT to work with the contents of the timer.

12. Revealing the – calibration principle as of 03/2025 successfully calibrated 20 pieces of ISL8.

13. Dismantling one ISL8 (V1) and creating a motherboard scheme.

14. Identification of the LCD used and its controller.

15. Reviving the LCD using the Arduino project and adjusting the settings according to the datasheet.

16. Start firmware analysis ISL8 – manual translation to assembler.

17. Using Ghidra for 8051 (CPU 80C537 registry settings).

18. Obtaining the first information about the configuration of ports and CPU registers.

19. Creating the first program to display text on an LCD.

20. Solving a watchdog problem – implementation of interrupt handler.

21. Detection of an error when working with XDATA – creation of the first functional firmware XTOOLS 1.20.

22. Development of an EPROM emulator on Teensy 4.1 for program run logging.

23. Complete control of HW – LCD, buttons, piezo, peripherals, watchdog, read/write to timekeeper.

24. Transition to the development phase of custom firmware (learning programming in Keil uVision C51).

25. Troubleshooting – transition from external RAM (XDATA) to internal CPU memory.

26. Implementation of the final calibration editing function.

27. Design and build a beta version of the XTOOLS adapter.

28. PCB design and first professional production (Gerber data).

29. Waiting for production and subsequent installation and testing.

30. Final firmware fine-tuning and commissioning – first three pieces done.

31. Date 05/31/2025 – total development time approx. 1000 days.

32. Development of a data logger on the Raspberry Pi 5 platform.

33. Debugging the address reading emulator (Teensy 4.1).

34. The first successful record of the program's run.

35. Use of AI (ChatGPT 5.2) – creation of dozens of scripts and their versions.

36. Reconstruction of binary firmware using time-trace analysis.

37. The first attempt to start factory calibration from a reconstructed assembler.

38. Date 03/25/2026 – after 1319 days successful 100% factory start

39. 04/26/2026 - the new firmware 8.59EN was created, it is based on version 8.50EN. Start factory calibration via F2 button.

Teensy 4.0 - emulator 64Kb

MICROCORELABS - Here's a link to this emulator. The performance of the chip is really respectable – runs at a clock speed of 600 MHz and can be overclocked even above 1000 MHz with suitable cooling.

This board can be used directly in the Arduino IDE development environment with minor modifications.

Emulator - firmware debugging 2024-2026

Emulator 27C512

I was able to assemble and operate this emulator. At first it was a bit challenging and of course it didn't work on the first connection, but I soon managed to detect the problem and the emulator subsequently worked properly.

I created a project that stores EPROM 8.50EN firmware. The data is stored directly in the Arduino project as a data field.

The only limitation may be the cooling of the chip on the Teensy board. The processor is overclocked to 960 MHz from the original 600 MHz. However, in this mode, it easily manages to emulate EPROM in ISL8 at ful
CPU speed 80C537 at a frequency of 16 MHz.

The emulator PROJECT can be downloaded here: emulator

The project includes microcorelabs data for PCB production, information for Teensy installation, information for power adjustment and a fully functional project in Arduino IDE. 

Now is the time to program the functions for collecting address data and thus advance in the disassembly of the program.

12/2023 - I replaced the crystal for the CPU in ISL8 with the slowest available variant, namely 1 MHz. It was necessary to adjust the connection using the OE signal from the CPU, thus ensuring the correct synchronization
of the emulation.

At the same time, I had to output a RESET signal for the CPU in ISL8 on the Teensy board, because it was necessary to ensure the time for the correct start of the program in the emulator. Thanks to this, the emulator wa
able to work reliably even at a lower frequency of 150 MHz (Teensy).

At this stage, data recording was only possible directly to the PC via the RS232 interface. Storing on an SD card was not feasible due to the large volume of data. The entire process of emulating and sending data takes place
in an interrupt controlled by the OE signal. The recording speed is approximately 83,333 × 16 byte per second.

I captured the logged data using the Serial Port Monitor program. Approximately ten million CPU instructions were stored in two minutes of recording. From the record, it is possible to monitor which addresses the CPU
visits, what instructions it executes and where jumps to subroutines or data from tables are loaded. This information is very valuable for disassembly firmware. In the future, I plan to further analyze and process this data.

The disadvantage is that during long-term recording, the program jams on the PC and logging stops.

(10/2025) I further modified the emulator at the firmware level. I need to log data in a precise and consistent format. However, I'm still figuring out where to efficiently store data – data stream is extreme. It would be ideal to
record 16 bytes per clock, which is equivalent to approximately 4.4 GB per hour. However, this is practically unsustainable.

A lower data flow, approximately 1.43 GB/h, is also sufficient as a compromise. The minimum usable volume is approximately 5 bytes per clock, which can already be worked with.

I solved the data transfer using the SPI interface on the Teensy 4.1 platform. The charger runs at 1 MHz while Teensy operates at the standard 600 MHz.

I am currently working on connecting two Teensy 4.1 boards via the SPI1 bus. First Teensy works as master – emulates ROM and sends data. The second Teensy works as a slave, captures data and uses DMA to write it to
extended PSRAM (2× 8 MB).

In the main loop, data from the double buffer is written to the SD card via SPI. The result is a log containing CPU addresses, stored line by line.

This log will then be processed in the upcoming disassembler on the Arduino Due platform.

Unfortunately, even this path has not yet led anywhere. I couldn't find the ideal way to capture data without errors.

Disassembling 2024

One of the last unexplored areas of ISL8 is the firmware itself. A big advantage is that 100% of the code stored in the EPROM is available, i.e. directly in binary form (.BIN file). This allows reverse analysis and finding ou
how the firmware works and what CPU operations it performs.

I have a datasheet available for the 80C537 CPU and its C500 assembler. In theory, all 65,536 bytes need to be rewritten back into the source code. But it is clear to me that the complete translation is probably no
realistically manageable.

Common disassemblers only work with the basic 8051 instruction set and mostly in a linear fashion, which is incorrect and results quickly diverge from reality. Another option would be a hardware CPU emulator, but it i
unavailable or very expensive today.

That's why I took a different approach. On the Internet, I found an EPROM emulator project built on a platform similar to Arduino –, specifically a Teensy 4.1 board with a microSD card. EPROM firmware from ISL8 can
be uploaded to it.

The limit is at a rate of – the cycle period is approximately 200 ns, while the CPU in ISL8 runs at 16 MHz. Emulation could prosecute this, but without a reserve for further operations. That's why I decided to slow down the
ISL8 CPU and use Teensy as an EPROM address logger at the same time.

Advantage: you can get the exact route of passing the memory program.
Disadvantage: the parts of the code that the program does not go through will be very difficult to analyze.

At this stage I started building my own emulator. The motivation was to decipher the factory calibration.

I managed to slow down the CPU to 1 MHz. It was necessary to disconnect the external watchdog because otherwise RESET remained active. This created a time space of about 3.26 µs per EPROM reading cycle.

This enabled:

log CPU addresses,

store data on an SD card or send via a serial line.

I also founded a project for disassembling firmware in assembly language. The start of the program is at 0x0000. RESET is followed by LJMP instruction 0xFE80.

After compilation and comparison with EPROM content (FW 8.50E), the match – first correct translation was confirmed.

09/2024 – direct disassembly
I started manually disassembling the firmware using Ghidra (8051). The procedure was extremely slow – every step meant:

instruction recognition,

transcript to assembly language,

syntax editing,

compilation in Keil uVision,

control via VERIFY in TL866/XGpro.

Any deviation meant a mistake and a return.

Speed: approx. 3000 B for 10 hours of work.

I also came across instruction 0xA5 (RESERVED), the meaning of which was not clear.

10/2024 – doubts
After the translation of approx. 10 kB, it became clear that the result did not make sense.

11/2024 – dead end
Linear disassembly has been shown to be a flawed approach. The jumps led to meaningless places and the code made no sense.

12/2024 – new direction
I went back to the idea of logging the program run.

The CPU real run record showed that:

the program behaves differently than one would expect,

The CPU chooses different paths than would correspond to a linear reading of the code.

About 5 million addresses were recorded in two minutes of running (CPU slowed down to 1 MHz).

This led to the design of a new system:

duo Teensy 4.1,

logging to PSRAM (2× 8 MB),

subsequent entry on the SD card,

data analysis on Arduino Due.

The goal was to create a „pocket disassembler“.

Finally, I evaluated this path as unrealistic in terms of complexity and data volume. This is also not where the path led.

Reconstruction Engine for CPU 80C537 2025-2026

I implemented this project with the help of AI ChatGPT 5.

My idea to build a real-path-controlled disassembler of executed CPU instructions (TRACE controlled decoding) represents a conceptually new level of reverse engineering.

Most classic disassemblers work „statically“ – load firmware, read byte by byte and only estimate what is code and what is data based on assumptions about structure. Such an approach is always prone to – errors, a single
ill-determined instruction length breaks the rest of the decoding.

I took a different approach – so-called behavioral reconstruction. TRACE in this case is the fingerprint of the processor in time. The processor never „turns otherwise“ than according to the actual instructions, so each
decoded instruction corresponds to reality.

I thus replaced the hardware emulator with a clean record of CPU – behavior specifically with a logo of read addresses from memory.

This is a principle that was previously realized using logic analyzers and ICE systems (In-Circuit Emulator). I implement this approach purely by software on the Raspberry Pi 5 platform, directly from the running of a rea
device.

This creates a „software ICE“ which:

reads firmware,

monitors real addresses of the executed CPU,

reconstructs only the code actually executed,

eliminates any assumptions.

So it is not a classic disassembler, but a tracing disassembler with direct mapping of CPU instruction flows.

The result is an accurate program run map that can be transferred to Keil uVision, further analyzed, simulated and verified. Keil thus becomes a virtual clone of a real device without the need to use historical and now
unavailable debugging tools.

Solution architecture

The ISL8 was fitted with a Teensy 4.1 module with a 5 V/3.3 V voltage converter in place of the original EPROM. The firmware emulates the original program while sending CPU addresses via USB. I managed to fine-tune
the firmware to perfection. The circular buffer function contributed significantly to reliability.

On the other hand, there is a Raspberry Pi 5 (8 GB) with a UPS module and an SSD that logs the data. A single 100% functional variant.

For processing, I designed and implemented a number of scripts in Python (Thonny environment), developed and debugged in cooperation with ChatGPT.

Toolkit (scripts)

A complete set of data processing tools has been created:

Logger – data recording

Test – integrity check

Split / Join – work with large logos

Result / Data / Output – memory analysis

Trace – program run reconstruction

Search – identification of ASCII data

Reconstruction – assembly language generation (.a51)

Fill /Rename /Diff – validation and editing

Block processing tools – analysis of code blocks

Time Trace – time data analysis vs. code

The result is a complete Reconstruction Engine for the 80C537 CPU.

11/2025 – advanced reconstruction

The basis is the CPU run TRACE. Data were sorted by time and deduplicated. The Search script identified the text fields. Reconstruction then converts TRACE into precise 8051 instructions.

The output is an assembler project directly usable in Keil.

The first dataset (~600 MB) covered about 17 KB of firmware.

The data logger on RPi5 handles about 4.2 GB/h, which corresponds to ~1.2 billion addresses.

12/2025 – system BLOCK

A new approach has been introduced:

splitting the logo into blocks of code,

data identification (e.g. 1B blocks),

deduplication and merging of blocks,

creating a data table + ASCII identification,

conversion back to TRACE format.

The result is a significantly more accurate reconstruction.

End of 2025 – firmware coverage

~50 KB of reconstructed code

10 logs (~21 GB of data)

added missing parts

validation using jump control

01/2026 – coverage analysis

Total coverage:

code: 46 106 B (70,35 %)

data: 4,063 B (6.20 %)

total: 76,55 % (50,169 B)

~2.95 billion addresses were processed.

02/2026 – completion

Coverage reached 100 %.

A candidate calibration routine and a set of commands for communication via RS232 were found. The firmware has been completely reconstructed into assembly language and is compileable.

However, it is still uncertain whether the original code was written in assembly language or C – contains a large number of XRAM/RAM operations.

This project shows that even without ICE and without the original symbols, the firmware can be reconstructed from the real running of the device.

The result is a fully functional foundation for advanced reverse engineering – at the research level.

YEAR 2026

03/2026 - Constantly working to crack the firmware. Gradually, I managed to discover and mark several main parts of the program:

INIT HW – initialization routine hardware and LCD

MAIN LOOP – main program loop

FONT – complete ASCII character set

BITMAP – Schulze logo displayed on LCD

DB TEXT – set of six data fields with texts and data

CMD – set of ten tables with charger control commands

These findings significantly helped me find my way around the program and reveal other connections.

I was originally convinced that factory calibration could be run using CMD commands sent via the RS232 serial interface. I started analyzing the first table of CMD commands and tried to understand its function.

ISL8 has been shown to use three ways of working with data:

1. Direct data listing on LCD

2. Writing data to the buffer in XRAM and then displaying it on the LCD

3. Sending data via serial interface to computer

Texts are generated uniformly for both the LCD and serial ports, only changing the flag (BIT FLAG) where the data is to be sent.

At this stage, I stopped thinking of the RS232 as an input interface. ISL8 only communicates outwards to the computer. I was confused by the XON/XOFF function, which is only used to control data flow.

So I focused again on the very way of starting the factory calibration. I know the calibration is located at 0x001E, but it cannot be started directly.

I tried to recall it through the TEST FUSE M16 routine, but the result was wrong. The calibration did start, but the charger control system continued normal operation and „did not know“ that calibration was running.

I was already very close.

Shown here is the firmware coverage map loaded from the log files. A total of 54,620 bytes were covered, corresponding to approximately 83 % of the total content.

Last Final 2026

I've been thinking about it for several years. When I viewed the contents of the firmware in the editor, I saw certain texts that immediately led me to think that the calibration might be able to be started.

It took a very long time, but I didn't want to give up that goal. In recent weeks, I've been working on this almost every day looking for new ways to convert the binary form of the firmware into assembly language.

With the help of AI ChatGPT 5, I managed to create dozens of scripts in Python for firmware reconstruction. Finally, I focused on the block of code at the beginning of the memory and using the Search script I identified the
– data structures specifically the texts for the LCD.

I approached the target very quickly. The first launch attempt took place via the FUSE test.

All that remained was to figure out a way to actually start the calibration. ISL8 includes an internal replacement fuse. If it bursts, the message „M16A FUSE DEFECTIVE“ will appear. It was here that I decided to hit – that 
modified the subroutine call for this message to start factory calibration instead.

It meant to modify approximately 12 bytes in the ROM. After turning on the charger and removing the fuse, the calibration actually starts.

So far, this is a provisional solution and does not work at 100%, but it represents clear evidence that the firmware contains a complete routine for calibrating the charger voltage.

Finally, I investigated where the calibration starts from. I had to go for it from the end. I found several conditions for its launch. This definitively revealed a way to run the factory calibration.

16/02/2026 16:19 - This day managed something I've been trying to do for a long time – I started the factory calibration of the Schulze ISL8-936G charger.

First official factory calibration launch 4/2026

The launch method has been detected and successfully verified. Calibration is therefore really part of the original firmware and – if you know the correct procedure – can be started by anyone.

At the same time, this revealed a more accurate way of calculating the calibration, which is slightly different from my original approach.

New calibration specification

The original designations OFFSET HIGH and OFFSET LOW now have a more precise meaning:

TOL (H) – formerly OFFSET HIGH

OFS (L) – formerly OFFSET LOW

If you first tune TOL (H) and then OFS (L), the procedure is correct.

Setup principle

If high voltage is correct but low inaccurate → adjust OFS (L)

If low voltage is correct but high inaccurate → adjust TOL (H)

Physical meaning

TOL (H) it acts as a gain (gain), approximately 0.1 % per step

OFS (L) it operates as an offset, approximately 0.001 V per step

Example

For a value of 50 V:

+10 OFS → 50,010 V

+10 TOL → 50,050 V

For a value of 4,2 V:

+10 OFS → 4,210 V

+10 TOL → 4,242 V

Conclusion

OFS (L) has little effect on high voltages, but allows fine-tuning.
TOL (H), on the other hand, fundamentally affects the entire voltage scale and can significantly affect lower voltages in particular.

Therefore, it is important to verify the calibration at multiple points – ideally eg:

4.2 V

12.6 V

30 V

Only in this way can proper calibration be ensured in its entirety.

How to:

Today, you can easily calculate the calibration and it is not necessary to think hard about how to proceed.

TOL represents multiples of 0.1 % (amplification), while OFS corresponds to a difference of 1 mV (offset). The Schulze calibration program clearly displays these values and automatically calculates the total deviation.

The manufacturer states that calibration must be performed at a deviation of 1 % from the actual value. This corresponds to a value of ±10 TOL. At the same time, the program always displays both the percentage deviation
and the absolute difference in millivolts.

Calibration is evaluated for all relevant voltages and for each output channel separately.

Schulze implemented the calibration routine directly into the firmware. The user thus has a detailed overview of tolerances and voltage deviations and can manually adjust the measurement accuracy in the entire range.

Reference voltages used in calibration

According to the firmware data structure, the following values are used:

1,200 V
3,000 V
5,000 V
4,200 V
8,400 V
12,600 V
13,800 V
16,800 V
30,000 V
50,000 V

However, not all voltages are relevant for all channels:

A3 does not support higher voltages (e.g. 13,8 V and above)

A2 probably doesn't support 50V

A1 and A2 do not support very low voltages (e.g. 3,0 V and below)

Calibration principle

Calibration in the program is primarily related to the reference value 12.6 V:

TOL (H) adjusts the gain towards higher voltages

OFS (L) fine-tunes the offset towards lower voltages

During calibration, ISL8 sends all data to the serial port. This port is also used to control external calibration hardware that switches the reference voltage of individual outputs.

An automatic calibration function is also available under the F1 key („bereit“), but requires special external equipment.

Example view

A reference voltage of 12.600 V is set in the calibration menu.

For example, channel A2 displays a value of 12.654 V:

difference: +54 mV

display: A2 = %4 mV = 54

TOL = 0, OFS = 0

The TOL and OFS values are zero, which means that the given channel is not yet calibrated.

Here, channel A2 currently displays 12,600 V. The display shows A2 = %0 mV = 0, TOL = 3 and OFS = 2.

The calibration calculation therefore corresponds to a voltage reduction of 0.3 % (TOL) and at the same time by 2 mV (OFS).

The TOL and OFS values are no longer zero, which means that the calibration has been performed and is considered valid so the – charger will not report a calibration error.

04/2026 - New and modified firmware 8.59EN created.

It was modified from the original version of 8.50EN and aims to easily make factory voltage calibration available for all Schulze ISL8-936G chargers with Series Eight firmware.

The manufacturer has disappeared, there is no service and no other option was found. My more than three years of development and work on this project (charger) brought this fantastic matter in the form of new firmware.

Now everyone can install it in their ISL8 and calibrate the voltage for the A1/A2/A3 output channels at any time as needed.

What no one ever knew is that the calibration routine is hidden inside the original firmware version 8.50. There are probably eight series firmware in all versions. I investigated this possibility and tried to find the calibration
in the firmware (8.50EN).

In the end it was done.

4/2026 - Got a newly made RS232 cable to connect ISL8 to PC.

I tried to keep as much resemblance as possible to the original.

Here you can see the installed Teensy 4.1 emulator in ISL8 and Raspberry Pi5, connected by a USB cable.

Teensy 4.1 - EPROM emulator, synchronization with OE signal, circular buffer.

Raspberry Pi5 - 8GB, SSD 256GB, UPS, RTC, CASE.

This was the only way to success. It was possible to capture the operation of the CPU in real time and thus obtain valuable information about the operation of the firmware.

 

WARNING

I am a private individual and I am engaged in unofficial repairs of ISL8-936G equipment. I perform reverse engineering and firmware analysis exclusively for the purpose of repairs and maintenance, in accordance with the
relevant provisions of copyright.

Schulze Elektronik GmbH (Matthias Schulze) ceased operations in 2017 and has been insolvent since 2013. The last service interventions were carried out until approximately 2018 by a former employee of this company.

It is a great pity that these exceptional – chargers, which in some respects have not been surpassed to this day and at the same time belonged to very expensive – devices, are gradually falling into oblivion and often end up a
non-functional devices without further use.

With this project, I try to contribute to their rescue and preservation. The project is extensive, divided into several parts and is used exclusively for the purpose of repair, maintenance and voltage calibration of these chargers

Insolvency 2013
patent

 

THANKS

Thank you!

For those who would like to appreciate this work, I have created a QR code with the possibility of sending a voluntary contribution.

Sometimes there are people who follow this project, cheer for it and decide to support it. I really appreciate it – even a little support makes sense and helps me continue my further work.

 

The whole project also serves as a memory of Mr. "Matthias Schulz" and his company.

SERVICE ISL8
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