Rohde&Schwarz FSE- Harddisk Replacement

1 Introduction

| got to know, that in the R&S community there is some trouble around due to problems with
the replacements of the harddisks in the FSE spectrum analyzer machines. Especially as those
harddisks are getting pretting old by time, it can be a good choice to replace them by a mod-
ern flash drive ("Disk On Module™) or a solid state disk. For doing that, you need first to
download the complete harddisk content to an image file, then copy this to your new flash
drive an install that DOM module in the FSE machine.

Figure 1: left: ""Yeah, it works!"; right: "hmmm...no, it doesn’t..."" (photos: Max Michalzik)

As we know already, each step has its own obstacles and not every detail is yet completely
understood. It looks like the older iIRMX machines (=normally the ones with the purple col-
oured strip design on the fascial instead of the light blue one) are easier to handle in case of
harddisk change than the newer ones running under Windows NT. These machines are very
sensitive to the size of the attached harddisk; as Win NT has several GB limits, depending on
the service pack version you are running the hardware. Especially a 8GB disk will not run
with a Service Pack smaller than version 4, as it has its limit at 7,6 GB already.

| do not have such modern analyzers, mines are completely running under iRMX which is
very DOS-like. For me, this has big advantages as service work is much easier for me on DOS
systems than on Windows ones. This report should act as a guideline for a harddisk->DOM
replacement. However, it is only tested for the iRMX machines, so no guarantee for the Win-
NT machines to work!
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2 Take the harddisk out of the FSE

The first step in the replacement of an harddisk is, to identify the existing one. For that, you
need to disassemble the power supply unit (a nightmare!), then unscrew the shielding cover of
the "computer box" in your FSE. Having done that, you can see the harddisk being upright
screwed to the computer box chassis' back.

In order to prevent you from unscrewing the complete back cover of the analyzer, | suggest to
remove 4 plastic plugs from the back cover instead, giving you the opportunity to reach the 4
harddisk screws "somehow™...
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Figure 2: push out these plugs to have access to the harddisk's screws

Once loosened the screws a bit, you can push the HDD a centimeter up and take it out. The
tiny 44pin IDE cable will unplug "itself" from motherboard connector when you pull the

HDD out.

Figure 3: loosen screws, then push the HDD out
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Now you will have a first look on the harddisk. There is no standard size or manufacturer that
R&S uses. It can be any quality harddisk manufacturer, depending on operating system and
age of the analyzer. On the FSEK that | will use as example for this report, | got a 1GB one
from supplier Toshiba. Before pulling the connecting cable off, | make a small mark with a
pencil to indicate Pinl on the harddisk.
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Figure 4: the harddisk that was used in my R&S FSEK

Note: if you have reached this stage of disassembly, measure the voltage of the 3,6V Lithium
cell on the processor board. If not so good any more, replace it now! You won't get a better
opportunity to do this with this small additional effort! Think about supplying external
3,6Volts across a 10kohm resistor to prevent from data loss during battery replacement. I do
not know how critical it is for the FSE analyzers, but if you wanna be safe, then you should do
it. At least do it for R&S NRVS/NRVD power meters not to loose their calibration data!

Figure 5: replacing the lithium battery on FSEK (photo: Max Michalzik)
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3 Choice of the correct flash module (DOM)

It is not so easy anymore to get a flash drive nowadays with that requirements on size and
connector. Search for those parameters:

- 44pin IDE connector
- the same size like the original harddisk (@me: 1GB)

Take note: take care for 40pin and 44pin connectors! The 40pin ones have the normal, "big"
pinning grid and will not match without extra adapters. The ones that we need, do normally
have 44pins and a smaller pinning grid! If you have found a useful DOM module, it will most
probably provide a female connector, whereas the normal original harddisk connector is a
male one! The reason is, that the DOM modules are designed for a direct plug to the main-
board connector- without any cable inbetween. And exactly this fact contains a big, big trap:

Figure 6: the tools used for the FSEK harddisk replacement — here, shown with a cheap 2GB module

Marc Michalzik; V1.0



For putting the harddisk image on this DOM module, you cannot contact it just with a self-
made double-male 1:1-pin-adapter grabbed out of the pin-array-box! You will see, that this
would reverse the pin-out, flipping Pinl to the wrong row! Don't believe it? Take a multime-
ter and measure by yourself! It is similar like with these old Laplink-Cables- they also needed
a special cable soldered in a way that it provides a "crossover" function.
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Figure 7: highly recommended: a ready-to-use 44pin adaptor from Delock

To overcome this problem, you need a Crossover-Adapter with two male 44pin connectors on
each side, but crossed signals. For testing purposes | build one by myself and it worked, but
due to the effort for making one and the mechanically very poorly realization possibilities, |
recommend to buy these as a completed and ready-to-use part. A unit that works, is e.g. the
Delock Adapter 44pin, Part Number 65090, and costs about 12..15Euro. Maybe not cheap, but
prevents you from a long, long soldering and frustrating tryout session!

e

Figure 8: works, but sucks: a selfmade 44pin x-over adaptor
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As DOM module, you can chose what you want- as long as it provides the 44pin small IDE
interface. Also here, | recommend a Delock product; for my 1GB one they produce the type
54149 providing MTBF >3 millions of hours for about 50..70 Euros.

But | must confess, that for this unit I finally have chosen a different product- a cheap ebay
offer for about 15 Euros including shipping. | am shure, this 2GB one will also work and as |
am planning to replace all my analyzers with DOM modules (FSEB, FSEM and FSEK, may-
be even ZVC), it indeed makes a difference if | pay more than 150Euros for all or only 45.

If you have ordered all the necessary parts (Cross-Adapter and DOM), all is about a tool with
which you can read and write IDE stuff- like harddisks or DOM modules. For shure you can
use an old laptop or PC, use cables and connect them as a second harddisk into the system,
but as the external USB-IDE-readers are so cheap inbetween, making life so much easier, |
strongly recommend to buy such an interface.

I use a "USB2.0 to IDE & SATA, with OTB" interface, made by Logilink, type AU0006D,
and it costs only about 15Euro. But | am sure, any other product of a quality supplier will also
do the job.

DOM module

Figure 9: the tooling in detail

So attach the original FSE harddisk to this USB interface and plug it into your PC. After a few
moments you should be able to see this harddisk appearing in your file browser, being able to
access it.

Very important note: there are signs, that especially newer Windows Systems (like Windows 10) are not only
passively reading the content of a harddisk that you attach via this external interface. It looks like, that those
systems even modify "something" during the first system contact with this harddisk- massing up your complete
harddisk for your analyzer! Take care! | did not make such observations by myself, however heard a lot about
that- and even by very qualified people that | 100% do trust.
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4 Read the data from the original FSE harddisk

Figure 10: attaching the original FSEK harddisk to the USB interface

I for myself use Windows XP and this above mentioned Logitech interface together with the
software "Acronis True Image V9". In my configuration, | never had those problems like re-
ported, but I must confess, that maybe an analyzer running under Windows NT could be more
sensitive to harddisk modifications than my iRMX DOS machines.

At least, if you have successfully attached the original FSE harddisk to your PC, all is about
the make an image of it. Start Acronis Truelmage and let it make the work. You should see at
least 2 or 3 partitions on the FSE harddisk and your backup needs to cover the entire harddisk
including all their partitions!

stent zur Wiederherstellung

Figure 11: left: Acronis Truelmage start screen; right: the partitions on the R&S FSEK harddisk

Depending on the size of the original source harddisk the image is being written within a cou-
ple of minutes only, so very fast!
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Figure 12: the FSEK harddisk image is being taken and written to internal harddisk of the PC

The end results in an image file *.tib, that contains the complete harddisk data and partition
structure of the FSE original HDD. Having this achieved, we have successfully made the first

important step.

Hint: for sure, you can use linux also for reading our the harddisk. As far as | know, the "dd"
command is in this case very easy and uncomplicated to use. However, | am no linux special-

ist, so sorry for not being able to tell you more details about that.

193 Load_Cycle_Count 9x0012 100
194 Temperature_Celsius %0082 141
7458)
196 Reallocated_Event_Count 8x@832 108
197 Current_Pending_Sector ©x0822 100
198 Dffline_Uncorrectable 0x8088 1688
199 UDMA_CRC_Error_Count Px00Ba 200

SMART Error Log Version: 1
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ATR Error Count: 469 (device log contains only the most recent five errors)

CR = Command Register [HEX]

rootBgrml “ # smartctl --all /dev/sdb lless_

Figure 13: for sure you can alternatively use linux
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5 Write the data to your DOM

Now comes the next critical thing that often causes problems: attaching the new DOM flash
disk to your computer! The main problem is there - as | described above- the reverse gender
of the connector -compared to the harddisk. If you are now only using a 1:1 pin array, you
might blow up your DOM and maybe even your USB interface as well. So in case of not be-
ing 100% sure, take an ohms-meter and determine the correct path of Pin1 first!

Then finally take the DOM and attach it via the Cross-Adapter to the USB IDE interface.

Figure 14: very important: always check for correct orientation! (pinl)

If everything fine, Windows PC will automatically recognize the attached DOM as an exter-
nal harddisk. If required, use the disk manager (= Windows system tool) first to delete data
and partitions on it (can happen if you have purchased a pre-owned DOM).

Then start the Acronis True-Image tool and select "Recovery™ function in the main menu.
Copy the complete content (including partitioning structure) to the DOM and let the Acronis
tool do the work again. After a few minutes only, you will see 3 partitions (but one of them is
hidden or even not assigned).
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Figure 15: at my FSEK, | have 3 partitions on the harddisk...

Verify that you can see the two visible partitions on the file explorer, then shutdown the USB
port and disconnect the DOM from the reader.

[ ! Acronis Wiederherstellung von Festplattenpartltlon aus Archiv
"D

Von Datei:
| True Image \RS_FSEK Harddisk Image original.tib"

Operation 1 von 4

Partition wiederherstellen
Festplatte:
Laufwerksbuchstabe: i
Dateisystem: FAT16
Datentragerbezeichnunag: ROHDE
Grafie: 4434 ME

Fortschritt der akiuellen Aktion:

| Abbrechen l |

mmueue Restme Operatlan on oo 0. 00:00:0.., Dienstag, 17. Dezember 2019 18:14:41

Figure 16: Acronis is working...

Next, push the DOM into the harddisk connector pin's in the FSE. Be very careful about the
correct orientation of pin 1. Normally it is on the left front side (looking from the back), but
no warranty ;-)
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Figure 17: two visible partitions in the file explorer

Because of the DOM being very light, I did not provide any mechanical holder or fixation.
My FSEK is a precision instrument and neither the ball of a rugby game nor "on the road"

many times. So for stationary lab use, it will be completely sufficent to just plug the DOM
into the connector's and that's it.
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Figure 18: harddisk connector on the FSE mainboard (pinl marked with white dot)
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After having done, close the computer box with the shielding cover again, and re-assemble
the FSE. Normally because of its complexity, the needs up to 20..30minutes. Just relax, also |
need at least 15min for that. Verify your proper grounding to prevent from ESD problems;
especially when touching the DOM module or the A180 detector unit when re-plugging.

After having done all screwing, make a short test. The FSE should boot up without any prob-
lems in calibration or any other "new kind of behaviors". It should run as it did before.

AW

Figure 19: new DOM (arrow) directly inserted to the FSE harddisk connector

At least mine does ;-)
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Figure 20: result of successful harddisk replacement

Good luck!
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6 Acronis True Image and Alternatives

Acronis is still selling his product “True Image” in the current version 2020. Maybe you think
it’s a bit “overshoot” to buy the complete tool for this single task. I can understand that. So
you have two other options. Either you test the tool 30days for free (they offer this option on
their website) or buy a used Version 9 on ebay for about 10..15Euros.

| also have already made succesful images with Norton Ghost VV6.5.1, which is a DOS based
tool and in minimum 20 years old now, but normally the missing of an USB support makes it
difficult where to put the resulting image file. So you need a second harddisk to put this image
file to, but being accessible afterwards again so that you can burn it to a CD-ROM or whatev-
er. I am sure, Norton Ghost is one of the safe-proofest solutions in regards to unwanted
harddisk-modifications by the operating system, but also generates a few other problems (ver-
satility, connection to modern computers, needing a floppy for booting, etc.).
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Figure 21: me, Marc DL8ABE, repairing the FSEK power switch (photo: Max Michalzik)
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[ Disclaimer (german)

Hinweise

1. Wer auf dieser Grundlage bastelt, bastelt auf eigene Gefahr!

2. Das hier ist ein privat und hobbymaRig zusammengestellter Reparaturbericht. Ich (ibernehme keine Garantie fiir die Korrektheit der hier
beschriebenen Inhalte.

3. Ich ibernehme keine Folgekosten, die durch evtl. Anwendung der hier beschriebenen Informationen entstehen kénnten.

4. Das Basteln in elektrischen Geréaten kann fiir nicht Sachkundige ein hohes Risiko von Verletzungen aller Art bedeuten. Sollten Sie nicht
sachkundig sein, lassen Sie bitte lieber die Finger davon.

5. Die kommerzielle Nutzung des hier beschriebenen Wissens ist nicht vorgesehen.

6. Alle MeinungsauRerungen (insbesondere Uber Firmen oder Hersteller) sind stets rein subjektiver Natur und spiegeln nur meine eigenen
Erfahrungen oder persénlichen Vorlieben wieder. Sie sind weder als Werbung noch Verunglimpfung dieser Firmen oder Hersteller zu ver-
stehen, sondern als persénliche Meinungsaulerung aufzufassen.

7. Vor dem Verdffentlichen meiner Berichte bemiihe ich mich stets im Vorfeld um eine Zustimmung der in meinen Berichten vorkommen-
den Personen/ Firmen. Wenn Sie der Meinung sind, dass das in lhrem Fall einmal (unabsichtlich!) vergessen wurde und {iber bestimmte
Darstellungen oder Beschreibungen verdrgert sind, so setzen Sie sich zur Problemldsung bitte zuerst direkt mit mir in Kontakt (und nicht
gleich mit Ihrem Anwalt ;-).

Die Berichte wurden von mir nach bestem Wissen und Gewissen erstellt.

Disclaimer

Alle Artikel unterliegen dem deutschen Urheberrecht. Keine unerlaubte Vervielfaltigung, Auffiihrung, Weitergabe, Druck. Eine kommerzi-
elle Nutzung des hier beschriebenen Wissens ist nicht vorgesehen. Weiterhin iibernehme ich weder Gewéahr fiir die Richtigkeit der Inhalte
noch tbernehme ich Haftung fir Risiken und Folgen, die aus der Verwendung/Anwendung der hier aufgefiihrten Inhalte entstehen konnten.
Nicht-Sachkundigen rate ich generell von Eingriffen in elektrische Geraten und Anlagen dringend ab! Inshesondere verweise ich auf die
strikte Einhaltung der aktuell glltigen Sicherheitsvorschriften von VDE und Berufsgenossenschaft tiber die elektrische Sicherheit!

Rechtliche Absicherung

Grundsétzlich berufe ich mich bei meinen Dokumenten auf mein Menschenrecht der freien MeinungséuRerung nach Artikel5, Absatzl des
Grundgesetzes. Dennoch mache ich es mir zu eigen, von den in den Berichten namentlich vorkommenden Personen vor der Verdffentlichung
eine Zustimmung einzuholen. Wenn Sie jedoch der Meinung sind, dass Sie personlich betroffen sind und das in lhrem Fall versdumt wurde,
und Sie sind dariuiber verérgert, so bitte ich um eine umgehende Kontaktaufnahme (ohne Kostennote!) mit mir. Das gilt auch fiir den Fall,
wenn meine hier bereitgestellten Inhalte fremde Rechte Dritter oder gesetzliche Bestimmungen verletzen sollten. Ich garantiere, dass die zu
Recht beanstandeten Passagen unverziglich entfernt werden, ohne dass von lhrer Seite die Einschaltung eines Rechtsbeistandes erforderlich
ist. Dennoch von Ihnen ohne vorherige Kontaktaufnahme ausgeldste Kosten werde ich vollumfanglich zuriickweisen und gegebenenfalls
Gegenklage wegen Verletzung vorgenannter Bestimmungen einreichen.

Haftungshinweise
Trotz sorgféltiger inhaltlicher Kontrolle Gibernehme ich keine Haftung fiir die Inhalte externer Links. Fir den Inhalt der verlinkten Seiten sind
ausschlieBlich deren Betreiber verantwortlich.

Kontakt:
Marc.Michalzik@bymm.de

Dieser Artikel unterliegt dem Urheberrecht. © ®. Alle Rechte vorbehalten. Keine Vervielféltigung, Nachdruck.
V1.0; Marc Michalzik. DEC2019
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