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WHAT IS PAULINE?

What is Pauline?

Pauline is a tool developed by Jean Francois Del Nero, also author of the very famous HxC tool, within the
association La Ludothéque Frangaise, in partnership with the associations Game Preservation Society located
in Japan, and M0O5.COM located in France.

Pauline is a totally open-source, powerful, universal and simple to use tool that will allow you to scan with
precision the content of the magnetic disks you want to archive, regardless of their format.

Pauline, finally, is based on a commercially available hardware solution, a DE10-Nano FPGA board and a
daughter board whose plans and BOMs are given on the SourceForge site, as well as a software solution that
is also open-source and still available on Pauline's SourceForge.

Pauline Rev A mounted on her DE10-Nano and OLED display (August 2020)

Pauline, whose name of use stipulates the set consisting of a DE10-Nano card with its daughter card
"Pauline”, will interface with your floppy disk drives, whatever their format (3, 3.5, 5.25, 8 inches or other)
and will allow you in just a few clicks to scan their content and archive it.
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WHAT IS PAULINE?
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Connection diagram of a Pauline card

Your Pauline will therefore interface with several floppy disk drives of various formats.It is important to
note here that, as shown in the diagram above, we recommend that Pauline and the floppy disk drives share
the same power supply (by default, a modern ATX-type PC power supply), in order to limit possible
problems of differences in electrical voltage (common ground).

In order to be able to easily connect all these components to an ATX power supply (choose quality over
power, of course), here is a small device available on the market that allows to link all floppy drives and
Pauline to the same power supply easily :

i i 3.3V
; E
- Fuse 5U

AT 20/24P Power Input
12U(3Pin)

Power Switch / ’
PCB Plastic Spacer

A standard ATX power supply unit with 20/24Pin ATX Benchtop PC Power Adapter Board
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WHAT ARE THE COMPONENTS OF PAULINE ?

What are the components of Pauline ?

Pauline is a set of several technical and software elements that will allow you to scan with precision your
magnetic disks, whatever their format.

Pauline uses a technical platform known as DE10-Nano in order to be efficient and to be able to work in an
autonomous way, out of sync with a conventional computer; which we briefly present :

THE DE10-NANO

It is an electronic board built around a high-performance fifth-generation FPGA chip, and two ARM cores
capable of running one OS (Linux, other). It is also equipped with an HDMI output (not yet used at this stage
of the project), an RJ45 Gigabit network socket, USB connectors and GPIO (General Purpose Input/Output)
connectors capable of receiving different electronic boards and dialoguing with the outside world.

A DE10-Nano card (July 2020)

This card is available for around €130 according to commercial sites (public prices as of July 2020), for
example at Digi-Key : https://www.digikey.fr/fr/product-highlight/t/terasic-tech/del0-nano
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WHAT ARE THE COMPONENTS OF PAULINE ?

Pauline is therefore, as you will have understood, a daughter board that will be grafted on the DE10-Nano
board, directly on the GPIO connectors, located at the top and bottom on the picture above.

THE PAULINE CARD

This one is composed of several connectors that will allow to control floppy disk drives in Shugart data format
(up to 4 drives). A 4-pin connector located in the center of Pauline allows the use of a small 0.96 inch OLED
screen which will help to make an immediate diagnosis of Pauline and the operations in progress. Finally,
three buttons will in the future also allow to interact quickly with Pauline's functionalities.

Pauline revision A (July 2020)
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PAULINE'S ASSEMBLY

Pauline's assembly

Now that you have received all the materials necessary for Pauline's functioning, we will see together how to
arrange them in order to start Pauline. Don't hesitate to ask for help again on the Discord of La Ludotheque
Francaise or MO5.COM if you encounter any difficulty (see last chapter of this document).

PREPARATION OF ALL COMPONENTS

Measure the thickness of the document using a micrometer...
First check that you have received a complete DE10-Nano card, including the card, power supply, manuals

and necessary cables, as shown here :

Contents of the box of a complete DE10-Nano card in July 2020

Then, take out its power supply, taking care to add an adapter for French electrical plugs. Note that you can
use any 5V USB power supply but with a minimum capacity of 2 amps.

[

Original power supply of the DE10-Nano card and its adapter for French plugs
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PAULINE'S ASSEMBLY

The DE10-Nao card is presented in this form once extracted from its protective packaging:

\ J ‘?; .‘ﬂ?‘ "

The additional OLED screen that we offer you to purchase is in this form. Note this reference and seller if
you wish.

0,96 Zoll Arduino OLED Display
Anleitung: https://www.makershop.de

Page 6



PAULINE'S ASSEMBLY

ASSEMBLY OF THE PAULINE CARD ON THE DE10-NANO
Take delicately between two fingers the daughter card Pauline, and present it above the DE10-Nano card as

follows :

Then, make sure that the connectors of the daughter board are facing the connectors of the DE10-Nano

board :
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PAULINE'S ASSEMBLY

You should get the following setup :

ASSEMBLY OF THE OLED SCREEN
The optional OLED display is very simple to set up, and works only with 4 pins to be placed in Pauline.

TR RERELLD

Hinnn
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PAULINE'S ASSEMBLY

Take the screen between two fingers and slide its pins into Pauline like this :
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PREPARING THE FIRMWARE'S MICROSD CARD

Preparing the Firmware's MicroSD card

The DE10-Nano card comes with an 8GB MicroSD card. This capacity is more than enough for Pauline's
work. However, it needs to be formatted with the Linux work environment prepared for Pauline and her
operating tools.

First of all, get the latest Pauline's firmware from Jean-Francois Del Nero's website :
https://hxc2001.com/pauline/

Unzip the file into a directory, which should give you access to the following file :

il . = | C:\Users\philippe.dubois\Desktop\Pauline\pauline_sdcard_14July2020
Filfler TG Partage Affichage

] DHvoetdeusuatisation | Tés arandes icones B Grandes icones - [F]= [ Cases a cocher des éléments
lcdnes moyennes  [F:E Petites icdnes - [~ [ Extensions de noms de fichiers

Volet de Volet des détails o _ o Ter - i Masquer les éléments  Options
navigation = ] B Liste |[== Détails T par- fm [ Eiements masqués sélectionnés M

Volets Disposition Affichage ac... Afficher/Masquer

“« v } » Pauline » pauline_sdcard_14July2020 v O Rechercher dans : pauline_sdcard_14Jul.. 2

~

A Nom Modifié le Type Taille

b Accés rapide

| pauline_sdcard.im 14/07/202012:23  Fichier dimagedi.. 524283 Ko
& Téléch t: - P 9 ?
elechargements

I CePC
documents *
[ Bureau

™ host

%

™ output
™ Scripts
& cepPC
[ Bureau
documents
=] Images
B Musique v

1 élément [E=

Then, if you are in a Windows environment, download the free Win32Disklmager tool :

https://sourceforge.net/projects /win32diskimager/

Proceed with the installation and then launch the tool. The following window should appear :

*4 Win32 Disk Imager - 1.0 - [m| X

Fichier image

Hash

[ Read only Allocated Partitions

Progression

|kn.iel|| Lire H Ecrire || Verify Only ||Fermer |

Waiting for a task.
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PREPARING THE FIRMWARE'S MICROSD CARD

Insert the MicroSD card into your computer, and if you don't have a special slot for this, you can use for
example this MicroSD to SD adaptor :

Then, select Pauline's firmware file unzipped just beforehand

%2 Win32 Disk Imager - 1.0 - O >

Fichier image Périphérigue

||boisteskbop,.fPauIine,ﬂ:lauIine_sd:3rd_l4JuIy202[Jf|:lauline_sdmrd.img | | [E:N - |

Hash

Generate Copy

[] Read only Allocated Partitions

Progression

Annuler | Lire | | Ecrire | | Verify Only | | Fermer |

Ecrire les données du fichier image' sur le 'Périphérique’

Press the "Write" button and wait until the end of the operation, where you should receive a "Write
successful” message.
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PREPARING THE FIRMWARE'S MICROSD CARD

| = | HATools\pc_hxc_tool - O

Accueil Partage Affichage

* U g Couper « x I g: £ ¢4 Cuvrir Bﬂsélectionnertout

W] Copier le chemin d'accés Modifier 50 Aucun

Epingler d Copier Coller Déplacer Copier S Ren r N P iété
:clsfs i;pizr;s L= o lﬂ Coller le raccourci :E,-SBCEI ,_.-;PSIEI uppvr\mer snemmer dooL;\;?:ru ropvrle & £ Historigue E‘E‘ Inverser la sélection
Presse-papiers Organiser Mouveau Cuvrir Sélectionner
« v A » Lecteur USB (H:) » Tools » pc_hxc_tool v & Rechercher dans : pc_hxc_tool
; Téléchargements s Nom Modifié le Type Taille
B vidéos [ hcfe.exe 22/05/202021:33  Application 27Ko
T
G Windows (C) © HuCFloppyEmulator.exe 22/05/2020 21:35 Application 1095 Ko
= Données (D) libhxcfe.dll 22/05/2020 21:33 Extension del'app... 1551 Ko
,S'R SDHC (E:) libusbhxcfe.dll 22/05/2020 21:33 Extension del'app... I Ko

- Lecteur USE (F:)
- Lecteur USBE (G:)
- Lecteur USBE (H:)
= Sante (5:)

- Lecteur USE (F:)

- Lecteur USB (G:)

- Lecteur USB (H:)
Disks_Captures v

4 élément(s)

Then insert the updated MicroSD card into the DE10-Nano card as follows :

Push in MicroSD card until you feel a click, with the tip of a fingernail, for example, into its holder.
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FIRST LAUNCH OF PAULINE

First launch of Pauline

The assembly of your Pauline is finished ! [t's time to turn it on and allow it to wake up for the first time.
Make sure you have inserted the MicroSD card updated with Pauline's firmware, then insert the power

supply of the DE10-Nano card.

After a few seconds, you should get a small beep and the following screen :

Your Pauline is ready and functional, congratulations !

We will now configure it to work on your network and with your floppy drives.
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TEST PROCEDURE « PAULINE — TEST — INTERFACE »

Test procedure « Pauline - Test - Interface »

Before you start using Pauline, it is important to check that everything is correctly installed on the card.

For this we will use the internal test procedure of the card. To implement it we will need to go through the
command line with a communication software : « Putty »

https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html

If you do not wish to install all the software that make up the Putty package with "Windows installer”, a
version without installation is available :
https://the.earth.li/~sgtatham /putty/latest/w64 /putty.zi

You can also download only « Putty.exe », which is only used for this procedure.
https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe

Connect a straight floppy cable between the 2 connectors ]3 (host)
and J4 (drives).

See the appendices for some information on ribbon cables.

Plug a network cable for Pauline to get an IP address.
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Launch Putty

In Putty, fill in the IP address and Port fields.

Example :

IP address:
192.168.1.28

Port: 22

Tick « SSH »

As a reminder, here
are the default
username and
password used to
connect to Pauline:

- SSH (Login/pwd : pauline/pauline, Login/pwd :
- FTP (Login/pwd : pauline/pauline, Login/pwd :
- Samba / Windows shares (Login/pwd : pauline/pauline)
Click on the button « Open »

A terminal windows opens: login as :

Enter « root » and « root » for password

Password is not displayed while typing
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TEST PROCEDURE « PAULINE — TEST — INTERFACE »

FIRST TEST

Enter « pauline -test_interface »

The test will test the floppy interfaces, the leds, the buzzer, the additional 10 port.

~ # pauline -test_interface

HxC Floppy Emulator : Pauline floppy drive simulator / floppy drive dumper control software v1.0.0.0
Copyright (C) 2006-2020 Jean-Francois DEL NERO

This program comes with ABSOLUTELY NO WARRANTY

This is free software, and you are welcome to redistribute it

under certain conditions;

Host -> Floppy test

(00) OK !

(03) OK !

(13) oK !

(14) OK !

(15) OK !

(17) oK !

(22) oK !

(26) OK !

(27) oK !

(28) OK !

Floppy -> Host test

(e1) OK !

(02) OK !

(04) OK !

(05) OK !

(06) OK !

(07) OK !

(08) OK !

(09) OK !

(10) OK !

(11) oK !

(12) oK !

(16) OK !

(18) OK !

(19) oK !

(20) OK !

(21) oK !

(23) oK !

(24) OK !

(25) oK !

(00) (ox1) oxl  (exl|)exl (ox2|)ex3 (ex4|)ex5 (ex8|)ex9 oxF
(01) (@x2) @x2  (@x1|)ex3 (ox2|)ex2 (ox4|)ex6 (ox8|)exA oxF
(02) (@x4) ox4  (@x1|)ex5 (ox2|)ex6 (ox4|)exs (ox8|)exC oxF
(03) (0x8) @x8  (@x1|)@x9 (Ox2|)0xA (@x4|)exC (ox8]|)exs oxF

1->1
0 ->0
PB1:1 PB2:1 PB3:1 INT:1

At the end there are a few seconds to test the buttons :

Then press the buttons to switch the PBx to zero.
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TEST PROCEDURE « PAULINE — TEST — INTERFACE »

The LEDs should flash during the first part of the test, and the buzzer should « beep ».

Check that the 10 part gives this :

(00) (ox1) ex1  (ox1l|)exl (ex2|)ex3 (ex4|)ex5 (ex8|)ex9 oxF
(01) (ex2) ox2  (ox1]|)ex3 (ex2|)ex2 (ox4|)ex6 (ox8|)exA oxF
(02) (ox4) ox4  (ox1|)ex5 (ox2|)ex6 (ox4|)ex4 (ex8|)exc oxF

(03) (ox8) ox8  (Ox1]|)ex9 (ox2|)exA (0x4|)exC (ox8|)ox8 oxF

SECOND TEST (OPTIONAL)
If everything is Ok, you have the possibility to check one last point on your card

This test is optional as it requires a little hardware and some electronic skills - see the appendix for the
procedure.

Everything is OK, let's move on to the next step : the configuration of Pauline's interfaces.
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SETTING PAULINE TO FLOPPY DISK DRIVES CONNECTED

Setting Pauline to floppy disk drives connected

Depending on the type of drives connected to Pauline (Shugart or PC Drive), the "MOTOR_LINE" and
"SELECT_LINE" commands must be set.

See the appendices for the assignments of the connectors according to their positions on the 34-pin floppy
cable.

Access the content of the SD CARD in an external port, via FTP or SAMBA network share.
(see page 15 for username and password)
In the folder \ pauline\Settings

Edit the file « drives.script »

If you are using « Shugart » drive
This technology can have 4 differents select lines and 1 motor line.

The motor-on is common to all floppy drive on the same bus.

If you are using « PC Floppy disk drives »
Pauline allows to control 2 drives.
Drive A and Drive B

Example with the use of a 3.5 inch PC drive

set DRIVE_O_DESCRIPTION "3.5-inch Floppy drive"
set DRIVE_O SELECT_LINE DRIVES_PORT_DRVSA

set DRIVE_O MOTOR_LINE DRIVES_PORT_MOTEA

set DRIVE_O_MAX_STEPS 82

See the "drives_script_base.txt" file in the \pauline\Settings folder on the SD card for more information.

Page 18



SETTING « HXCFLOPPYEMULATOR »

Setting « HxCFloppyEmulator »

Several possibilities to control Pauline.

WEB INTERFACE

By using Pauline's IP address in a web browser, you can connect to the http service.

Fome Status Floppy disks dump. Drives simulator

Contacts

Floppy disk dump

Floppy disk i

Name jntted
Comments
Additional comments
Drive informations
Operator name
Index n B Auto index

Drive selection

Select a drive:
Track / Side selection
Track ¥ 0

Head ¥ 0

Settings

HASide 0 &Aside 1 DDouble Step Clignore Index
CI50Mhz dump CAlterate RPM

Mintack:o |
Maxtrack:fso ]
“Track dump lenght (ms)  [s0o
Index to dump delay (us)
Operations

e
=)

Real time viewer decoders selection

FISOMFM  FISO FM FAAmiga MFM CIAPPLE
OEEmu  OTYCOM  CIMEMBRAIN DArburg
JAED 6200P CINORTHSTAR CIHEATHKIT [CIDEC RX02

X Grapntme: ¥ 600 ms.
X Graph ofiset ¥ oms
Y Graph time: ¥ 16us
EAHigh contrast CIFat dots

Gommang (]

Connection opencd

(€)2020
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SETTING « HXCFLOPPYEMULATOR »

WITH « HXCFLOPPYEMULATOR »
Download HxCFloppyEmulator

https://hxc2001.com/download/floppy drive emulator/HxCFloppyEmulator soft beta.zip

Unzip the ZIP archive, find and edit the file "config.script”.
Change the default IP address to your IP address displayed on Pauline's screen.

In our example Pauline's IP is 192.168.1.28, the line is modified :

set PAULINE_DEFAULT_IP_ADDRESS "192.168.1.28"

Save the file.

2nd Method in HxCFloppyEmulator
Launch HxCFloppyEmulator.exe.
Go to « Settings », « Internal Parameters »

Edit line « PAULINE_DEFAULT_IP_ADDRESS » => 192.168.1.28

- —
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YOUR FIRST "DUMP" UNDER HXCFLOPPYEMULATOR

Your first "dump” under HxCFloppyEmulator

Launch HxCFloppyEmulator.exe

Launch Ludo Floppy Disk Toolkit => « Floppy image » then « Pauline control interface » or shortcut keys

«ALT +P »
@ Ludo Floppy Disk Toolkit
AtsL
Load custom RAW fle/Create custom floppy Alt+R
Create DOS/AMIgaDOS disk AtsC
Export diskiSave As AE
Batch convert files images.
Dump a Floppy disk
Track
=
[Tvcom
Diskarve
I
(8500} ——————— — [ 0 ] (16 f——rtI} e 102 168.1 28 o=
X offset (% of he rack Ten) fullxtime scale Tully ime Scale (us) 192168128 || Comec

Check the displayed IP address, click on « Connect »,

« Connected » is displayed in the « Status » section

« User connection » should appear on Pauline’s oled screen

Choose the « Disk drive » number adapted to your connection configuration of the drive(s).

Click on « recal », if all is well the floppy disk drive, must do a reset operation of the reading head
(Heads recalibrate).

Using the « Track/Side selection » slider and the « move » button you can move the head to the desired
location.

Don't forget "Double step” tick button option, moving the head to the next track or half track, as you wish.
(double step to create 48tpi 40 track diskettes on 5.25 inch drives)

Be careful not to exceed the physical capabilities of your player.
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YOUR FIRST "DUMP" UNDER HXCFLOPPYEMULATOR

Finally the stream dump ...

Fill in the descriptive information on the diskette (Name, Comment and No.).
Insert a floppy disk in the drive.

Press the « recal » button to be sure to start on side 0 / track 0.

Choose the « track analysis format » adapted to the format of your floppy disk to have a real-time
visualization of the integrity of the data read.

Start the stream dump by pressing the "Read Disk" button, playback starts.

https:/ /hxc2001.com
lvel racks viewar

+8 S S O P R

ofsel (% of he vack fen)

Green ... all is well ...

In the folder \ pauline\Disks_Captures
A folder has been created corresponding to the name indicated in the « Name » section.

One file per track and per head (side) has been created in this folder
Example : track00.0.hxcstream = track 0 side 0 / track00.1.hxcstream = track 0 side 1

By drag and drop the first file on the HxCFloppyEmulator.exe application, an analysis of the files starts, after
a few seconds or more depending on the amount of tracks read and the power of your computer.

e  E——
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YOUR FIRST "DUMP" UNDER HXCFLOPPYEMULATOR

By clicking on « Track Analyzer » button, the result appears.

Floppy image _ Seftings Look Log About

Load \Load a floppy fils image

e
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A gasiesgumSSi,mmwm

<2065 ERE: BREE
SP0i T ERE: BREE
<2816 Enc: 700c
S PB6T ERE:
s PUE"ER!
'S 2B ERE:
<2065 ERE: BREE
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¥l

MEw_ s12m g
MEW s12B pm: BN
Yo BHEPSPUi5 Enc: azns
MEw. s128 D g
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Emulator settings

'USB HXC Floppy
Emulator sefings

Floppy disk dump.

https://hxc2001.com
I Track Analyzer | Low level fracks viewsr

scsiream - 81 track(s) 2 side(s) _track00.0 hacstream - 811

Track 081

@ HeCrioppyEmuistor 2.5
Floppy image _Seftings Look Log About

Load
Load Rawimage

égégs&ezmsixi,nmnwm Batch converter

At Theen e
DiskBrowser

SD HiC Floppy
Emulator settings

Floppy disk dump

https://hxc2001.com
Track Analyzer |Low level racks vi
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ABOUT US

About us

DOCUMENT CREATED BY :

Philippe DUBOIS
Jean-Fred BRECHENMACHER

HARDWARE AND SOFTWARE DESIGN

Jean-Frangois DEL NERO
https://hxc2001.com

https://sourceforge.net/projects/hxcfloppyemu/

Information about the associations

LA LUDOTHEQUE FRANCAISE
68 rue de Montreuil, 75011 Paris
contact@laludotheque.fr ( .

https: //www.laludotheque.fr
Discord : https://discord.gg/j5axxMK LA LUDOTHEQUE FRANCAISE

MO5.COM

https://www.mo5.com/site
Discord : https://discord.gg/phG9zNk

Game Preservation Society
8-19-1-C Todoroki Setagaya-ku
Tokyo 158-0082, Japon

https://www.gamepres.or

ZAME

f FRESERVATION
r SOCIETY
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APPENDICES

Appendices

ASSIGNMENT OF CONNECTORS ACCORDING TO THEIR POSITION ON THE RIBBON CABLE

Pauline connector J4 (Drives)

5.25" connector Drive B (PC Drive)

Pin 1 (red wire)

3.5” connector
Drive A (PC Drive)

3.5” connector Drive B (PC Drive) 5.25" connector

Drive A (PC Drive)

Sources

https://old.pinouts.ru/HD/InternalDisk pinout.shtml

http://www.nullmodem.com/Floppy.htm
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APPENDICES

2ND TEST

If everything is Ok, during the first test, you can check one last point :
Turn off the power, remove the sdcard from the DE10 motherboard, and turn on Pauline.
All 10s of floppy ports must be in high state.

Otherwise there is a defect with a pull-down. It is important to check this to avoid false writings and other
undesirable tricks during the first 200ms after powering up the card (fpga initialization time).

To do this, equip yourself with a multimeter (VOM), check the output voltage of your power supply then test
the presence of 5V on the pins of ports ]3 (host) and ]4 (drives).

mC-9i1

The voltage measured at the ports must be more or less the same as the power supply voltage (+/- 0.3V).

Everything is OK, let's go to the next step ...
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