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Introduction

The UPURS suite provides a set of tools for the transfer of data to and from the BBC Micro series of
computersusing a high speed serial link and ndwartks to the Electron User P@tpansion board,
UPURS can be used with the Acorn Electron computerTio® combination of User Port expansion
hardware,UPURSoftware,and a USB to RE32 serial cable means that the implementation of the
RS232 link rurs at an impressive 115,200 Babdth to and from the Acorn Electron.

Differing from the BBC Micro slightiye high speed serial link is implementdidectly into the
Eledron User Ports expansion board. However, thustom cable designetd connect to the BBC
Microc2 Y LJdzii S NBA (ran aicobdised@iNie Electron User Port expansion bodfrd
preferred.

The accompanying software is designed to import and export single sided disc (ssd) and double sided
disc (dsd) images that are used to archive software foribern ElectronAdvanced features of

UPURS allow data to be loaded directly into the memory oBleetronand for ROM banks to be

exported out to a connected computer

The sections of the guide referring to th@wux operating systemvere created whilst testingPURS
usingthe Ubuntu 11.04distribution (Kernel Version: 2.6.38), installed on an x36 (3at) PCThis
specific Linux distribution and kernel version is not a prerequisitsimply happens to be the
version that the tests were conducted with for the transféiliies. Other versions of Linux are
likely to work just as well.

What you need
To operate the UPURS suitith the Electron you need the following items:

A copy of the UPURSr Electron ROM imagen EPROM.

An AcornElectronwith an Acorn Plus 1 @imilar expansion unit.

An ElectrorlJser Port expansion board

APC with assuitable USB to RE32 serial cable (FTDI chipset based cables are

recommended)

5. A computer withMSWindows,AppleOS X, Linux or any other siita operating system
supportingthe use ofa USB to R832 serial cablaith FTDI chipset

6. Suitable PC side software to operate the serial interface.

7. If you wish to use the disc based utilities that UPURS provides, you need a disc interface that

is compatible with the Acorn Electron supfing the DFS filing system.

»powbde



The serial port
When using the UPURS port on the Electron User Port Expatisaauthor only recommendsSB
based seriatables that use the FTDEBRS232 chipset.

Drivers for an FTDI chipset based USB t832Xablesupporting Windows, Linux and Mac Ogax
be found on the FTDI website at the following addrésig://www.ftdichip.com/Drivers/VCP.htm

Quitable cablsare currently available from Tronisoft Lehd USBnowat the following address:

0.9m cable from Tronisoft Ltd
1.8m cable from USB®w

Serial Port assignments

With a USB to R332 serial adapter, tha S NJ& | €OMLgard\iEsigiments are set at the time of
installation by the operating system which assigns the first avaitd®@@M poré number to the

adapter. This could be COM3, COM4MB(@tc. On Linux, these USB RS232 serial ports are assigned
slightly differently and as such, they can be assigned from 0 onwards as the device name differs from
legacy serial ports e.g. /dev/ttyUSBS opposed to /dev/ttySO0 for a legacy port


http://www.ftdichip.com/Drivers/VCP.htm
http://www.tronisoft.com/prod.php?id=2327
http://www.usbnow.co.uk/p48/USB_to_RS232_with_FTDI_Chipset_%281.8M_Cable%29/product_info.html

Installin g the UPURS suite in theAcorn Electron

The UPURS suite can be usethio different ways on theAcron ElectronEither aa ROM image
loaded into Sideways RAM or as a permanent EPROM installede of the Expansion cards
plugged into the Electron Plusot directly into a Slogger ROM bioxan available Sideways ROM
socket.

Notes on using UPURS from disc
The Acorn Electron does not run fast enough to run the UPURS software in RAM and as such, the
UPURS suite cannot run from disc.

Installing UPURS to Sideways RAM
To install the UPURS image from the UPURS utility disc into a suitable SRAM bank differs depending
on the SRAM utilities eadhcorn Electrorhas.

Please refer to the user manual for your SRAM utilities to find out how to load the ROM image into
RAM.



Getting up and running with UPURS and an FTDI USB to RS232 cable

Installing the FTDI drivers in Windows

If the FTDI drivers for MS Windows noted above are being asédheir version number is 2.08.14
or earlierthen they must be replaced by later versions of the drivers for reliable operation with the
UPURS suite. The latest version of the driegesdentified as version 2.08.24

The following instructions cover removing any existing FTDI drivers fidinm@ows PC and then
installing version 2.084.

Uninstalling older FTDI drivers

Windows Vista and Windows 7

5dz§ G2 GKS Ay iNERRdzOG N2y SOT ARy K Y BAUeknikBIBHERENIAS + A &
of the FTDI drivers must be done manually. Theesasnethod of uAnstalling the drivers is with

the USBRS232 cable plugged into the PC at the time and these instructions will cover that method

of uninstalling the FTDI drivers.

¢2 dzyAyaidlftt GKS RNAOGSNE TNRY 2AQ$RapyHaASKBEE Ydzal
00S&aa G(KS 5S@A0S alyl3aSNE 2Ly (G(KS {GFNI aSydz |
G/ 2YLdzi SNE Sy idaNEB yR OK22a&S8S (GKS dal yl38¢ 2LIiA2yd
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Show on Detkiop

Renarme
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Bl ¢ @8
Fig.2. Opening the Computer Management console in Windows Vista and 7

¢ KS &/ 2 YLzl SNJ al ghbultl Bpésanditiie DEVE g Nafalyed can be found under the
G{eaidsSy ¢22fta¢ aSoOlArzyod

Navigate through the device manager and expand the section cové?iorgs (COM & LP)If the

USBw{ HoH OFIo6fS A& LI dAISR Ay | yo/lSlyadillké akRrINR B SA
virtual COM port that has been created on the machine when the drivers were originally installed.
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confirmation popup. Once uninstalled, unplug the LFS®232 cable.



Windows XP

Uninstaling any previous versions of the FTDI drivensler Windows X relatively straight

forward. A small utility called FTCleamvailable from FTDI can be used to uninstall the drivers and
clean the related registry entries, thereby ensuring a clean install of the latest drivers.

FTClean can be downloaded from Faiihe following address:

http://www.ftdichip.com/Resources/Utilities/FTClean.zip

Once downloaded, the contents of the zip file should be extracted to the desktosoftreare once

used need not be kept and as such can be deleted after the successful installation of the new drivers.

Once the software is extracted, there should be a new folder on the desktop called FTClean. Open
the folder and double click on the filstéd as FTClean or FTClean.exe.

oF TTDT Clean LRIy V1O P

@& FIDI
@ Chip

VIO Ml

PO (Hesf

Status: Ready

Fig.4- The Windows XP FTDI driver clean up tool

. & OtAOlAY3 2y (GKS a/tSly {@&ais valttheFdn drizeysandi K S
removeall related registry entries.
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http://www.ftdichip.com/Resources/Utilities/FTClean.zip

Installing the latest FTDI drivers for Windows

Windows Vista and 7 installation procedure

1.

a s

N o

10.

Download the drivers.

Unzip the driver distributioto "CA\UPURSdriveYsfor example.

hl)Sy RSOGAOS YIyYylFr3aSNIIFa RSGFAESR Ay GKS da! yAy:
Plug in the USBRS23Zable.

/| K22a4S G{1AL) 200GFAYyAy3a RNAGSNI a2Fis6F NB FNRY °?
installation popup. (If this does not appear, check the installer icon near the clock in the task

bar).

LY a5S@OAO0S alyl3ISNE 20" (iSK SINNSRSIPNOS SR | £t 2
wAIKG OftAO1 2y GKS a!'{. {SNRIFf t2NIé SyiaNR I\
/| K22aS (2 a. NRgaSé¢ F2N RNAIJSNIURURBAIiveSNBE | y R f ;
0SF2NB Ot AO1AYy3 abSEGE

The diver install should then proceed, please cheds accept any changes that the driver

installation may require.

Once completedii KS RSGAOS a! {. {SNAIf t2NI o6/ haE0é¢ 6.
[t¢0é aSOlAz2zy 2F (GKS RSGOAOS YIFIYyF3ISNIFYR 06S NI
listed as yowvill require this information later.

Windows XPinstallation procedure

1.

2.
3.
4

o o

10.

Download the drivers.
Py T AL §KS RNA QBURURSArigets NAFRded ASEYVF YILE Sédy Y
Plug in the USBRS232 cable.

Ly GKS ac2dzyR yS6 | FNRglNB 2 AT hinyWisdowsko2 2 84S d b 3
dza S a2 AyR264& ! LIRFGESé FyR Ot A0l abSEl¢®
G GKS ySEG aONBSys Okz224S aLyadltt FNBY | £

/| K22a4S 52y Q0 aSIFNOK® L gAff OK224S (GKS RNRA O
Ly GKS a/ 2YY2y SKISNRIAIZNE HONREFE R26y YR OK2?2
FyR Ot A0]1 4abSE(¢®

/| K22aS a1l @S 5Aa1¢ YR yIFI@A3arisS G2 gKSNB (GKS
a AUPURSdriveYs

The devicdo be installedd K2 dz2f R 0SS fA&aGSRd / fA0] abSEGE F2f
Onceinstalled, a second device should be foutainstall this second driver repeat the

process from Step 4 onwards after which the driver installation should be complete.
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Installing the FTDI drivers in Linux

From Kernel version 2.6.31 and later, the FTileat is already prénstalled in Linux distributions. If
you are using &inuxkernelthat predates this versignyou will need to install the FTDI driver as a
prerequisite step. The driver is available from theéure Technologies Devices Internatidrtal
website, which is listed at the beginning of thiside

With the FTDI driver properly instadl, connect the USB to Serial adaptor cabla spare USB port
on your linux system. It should be automatically recognised and attathadVirtual COM @rt
within the operating system.

To confirm the FTDI cable is recognibgd/our systemtype the following command inBerminal
window:

$ dmesg | grep FTDI

The system should respond with an output similafitre 5

martin@mga-linux:~$ dmesg | grep FTDI
[ 9440.662069] USB Serial support registered for USB Serial Device
[ 9440.662175] ftdi sio 6-1:1.0: USB Serial Device converter detected

[ 9440.665200] usb 6-1: USB Serial Device converter now attached to ttyUSBO
[ 9440.665231] ftdi sio: v1.6.0:USB Serial Converters Driver
martin@mga-linux:~$ |

Fig. 5 The output from this example confirms that the operating system has detected the FTDI USB
Serial adaptor and has assigned it to the Virtual ComtBdwSBO

12



PC side ®ftware
Any suitable communications software capable of communicating over @3R8xmnectionand
logging received data to a fihould be suitable for use with the UPURS suite.

Software for Windows
The author currently recommends the Hercules SETUP Utility which is available for free from HW
group at the following address.

http://www.hw -group.com/products/hercules/index en.html

% Hercules SETUP utility by HW-group.com E\@
UDP Setup  Serial | TCP Client | TCP Server | UDP | Test Mode | About |

Received/Sent data .
| Serial

Mame

Com4 -

Baud

115200 hd
Data size
O
Parity

nare &

Handzhake

RTS/CTS b

Mode

Free -

ﬁ Open
Hwig P update

HWarous

v . HUI-gr oup.Con

Madern lines

@co @r @osh @crs [
Send
| 1 ™ HEX

| [ HEX
Hercules SETUP wtility

Yersion 3.2.4

| [~ HEX

LBl

Fig 6 - The Hercules Serial tab

The Serial tab of the Hercules utility can be used as a simpég pert terminal for the R232
standard It's similar to the Hyperterminal application but wishmeextended functions.

Parameters :

Set the parameters of the connection (speed, parity, handshake)

Set the mode of operation (Free, PortStore test, Data, Setup)

Set and display the value of the signal on each modem line (i.e. on e&232R8)
Send and display messages or commands to and from remote device
Firmware update of device (N/A)

=A =4 =4 4 =
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http://www.hw-group.com/products/hercules/index_en.html

Other parameterg(in Rightclick meny

91 Display special characters (in ASCIl, HEX or DEC)
1 Log the communication to a file
i Create and send a test file...

Configuring the settings
Namec¢ Choosehe appropriae R&232 COM port (e.gcOMJ9

Baudc Set this to 115200 Baud

Data size; Set this to 8 (bits)

Parityc{ SG GKA& (2 ay2ySé
Handshakeg Set this to RTS/CTS

Modec{ SG (mKeggad (2 a

Open|Closebutton
Open and Close the serial connection te Electronusing the currently active parameters.

When all the correct settings have been selected, clickdpenbutton to establish communications
between the virtual COM port and tHelectron

14


http://www.hw-group.com/products/hercules/index_en.html#right_click

Software for Linux

For the purposes of testing the suite witihux Cutecomwas selected as it offers a Graphical User
Interface and is very easy to configure. It may not be installed by default as part dfigaur
distribution but can be obtained from the usual sourcé$.using a Ubuntu distribution for example,
the Ubuntu Software Centepplication can be used to locate, download and install it with a few
mouse clicks).

Once Cutecom is installed, launch the application with the following command from a Terminal
window:

$ sudo cutecom

You will be prompted for your password for authentication and once entered correctly, the Cutecom
F LILIX A O GA2Yy ¢ AfiperUseiprivRehdS. yASs&teens simiil# tigure 7 should appear:

| Device: [Taevrtyusno =] Packy: T
Close device I&ud rate: |1 15200 _j Mandshake: I™ Sortware F7 Hardwers
avout | osta bits: [ T] Opentor: F rending B iy
Quit IStop bits: I[ —]F-' Apply s=ttings when opening
k3
Clear Ir Hex cutput - [ 2] | momeimartinitest ssa l
input: |
e tle | GETR <] T

Fig.7 ¢ The Cutecom GUI
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Configuring the settings
Confirm the parameters are as shown in the above screenshot, specifically:

Device: Typethe appropriate Virtual Com port name (eldev/ ttyUSBQ*
Baud: Set this to 115200 Baud
Data bits: Set this to 8 (bits)
Stop bits: Set thisto 1
ParityY {Si GGKAa G2 ayzySté
Handshaking:Tick theHardwarecheckbox
Open for: Tick theReadingand Writing checkboxes
Tick the checkboXApply settings when opening
You should also
1 Uncheck theHex Outputbox
1 Ensure the file type foserd Fileis set toPlain
 SelectNo Line End

1 SetChar Delayo Oms

When all the correct settings have been selected, clickpen Devicéutton to establish
communications between the virtual COM port and telectron

! This is the device name assigned by the operating system and should match the device name returned by the
dmesg commandJNBE OA 2 dzaf & A&dadzsSR® 0,2dz oAttt ySSR (2 LINBOSRS
may have to type the device name as the digovn list may only contain physical RS232 ports found on your

system.

16



Using UPURS

An overview

The UPURS suite hsiskcommands allowing a user to image and create floppy discs and to load data
received directly from the User Port into memory or Sideways RAM (S&#Miiso to extract

images of Sideways ROM or RAM banks

In addition to the disc baskutilities, UPURS also provides a way of accessing UEF images of data
cassettes to load and run programsdattata directly from a PC into an Acorn ElectidRURS
accomplishes this feature by providing a pseudo file system that mimic® th& Osinatie y Q
Cassette File System (CFS).

=4 =4 4 4 -4 4 -4 -4 4 -4 -4 -4 -9

*UPSSD <drv> Creates a floppy disc with the contents of the SSD image being sent.
*UPDSD <drv> Creates a floppy disc with the contents of the DSD image being sent.
*UPXSSD <drv> [F] [I] Exports the image of a physical S8Ehe connecting computer.
*UPXSSD <drv> [I14]18] Exports the image of a physical SSD to the connecting computer.
*UPXDSD <drv> [l Exports the image of a physical DSD to the connecting computer.
*UPXDSD <drv> [14]18] Exports the image of a physida$D to the connecting computer.

*UPLOAD <addr> Receives data and places it into tBkectrors memory atddr.
*UPLOAD @ Receives data and places it into tBkectrors memory atkOEO0Q
*UPLOAD |/d> Receives data and places it directly into the chosen SRAMidhank
*UPXROM Lists all currently installed ROMs

*UPXROM <romid> [\] Exportsthe ROM located in the specified ROM bank
*UPXROM <low> <highE&xports an inclusive range of ROM banks from lmWwigh.
*UPCFS Prepares the&lectronto accept UEF files by intercepting the CFS

Using the suite shoulihvolvea similar process on albnnectedoperating systems, the main
differences between interacting with different operating systems will be brigéiscribed, in
particular in how this relates to receiving and sending files using the *UPxSD and *UPXxSD utilities.

17



Creating a physical floppy disc on the Acorn Electron from a received disc
image

*UPSSD <drv>

*UPDSD <drv>

There are two commands within the UPURS suite that are designed to create a floppy disc image
from the data received over the 32 link called UPSSD and UPDSD. The process to send a disc
image to theElectronis the same for both ssd and dsd disc imagik the exception of the choice

of command on théElectron itself

This manual will only covéhe commands used to createsangle Sided floppy dis®o create a
double sided floppy disc, simply repldd®SSD with UPDSD in the commbeidw.

To create dloppy disc from the contents of an SSD image on the connected computer, the following
command must be issued at ttef S O (cavdnghe Bne

*UPSSD <drv> whetlv can be a value between 0 and 3

NOTEWhen issuing this command, be careful to ensure that the floppy disc to be written poes
formatted. The disc maybeither blank orcontain data, however any data othe discwill be
overwritten.

Acorn Electron 2

Slogger PEGASUS 488

BASIC

>xUPSSD 8

Purging link...

Insert disc, send PC file & hit {Space’
Receiving...

Transfer Ended.
>

Fig. 8 *UPSSDBhowing the process of receiving dditam the connected computer.

Ensure that a floppy is inserted into the correct floppy drive on Ebectronand then move across to
the connected computesystem

On theconnected computer, using the R32 terminal softwarethe serial connection must be
COPEM RET Al KI A yieibreandSigli K E NBLIGRM2 v HNISH{RS. Y R COX {S8MD 0 £

2\Where UPDSD is used, the valuelofmust be betveen 0 and 1.

18



When choosing to send a filedalogue box will appear, similar tbose infigure 4below, allowing
you to select fileto send to theElectron Navigateo the disk image file that you wish to send and
click theOpenbutton.
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Fig9 ¢ The File selection screens for both Windows and Linux

Once a file has been selected order for thetransferto begin, press <SPACE> on the Elecirah
the progress ofhe transferwill be seen on the connecting computer

When the entire file is transferred, it will be signalled on Blectrong A § K G KS YSaal
OKe The disc should now be ready to use.
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Creating a disc image from a physical floppy disc
*UPXSB <drv> [A]I[48]]
*UPXDSD <dnjF]|[I[4|8]]

Qreating a disc image of a physical floppy disc orBleetronis achieved using one of two
commands, UPXSSD and UPXDB®syntax is the same for UPXSSD and UPXDSD and the examples
below will work for bothcommands

To create a contiguoumageof the used area of the source djst the command prompt on the
Electrontype the following command.

*UPXSSD <drv> whedev can be a value between 0 and 3.

TheElectronwill wait for you tostart the proces®y pressing the [SPACE BAR] bef@rding data
to the connected computelAt this point,do not press theSPACE BAR

For Windows

Moving to the connected computer, using the data settings for the Hercules software outlined
above,OK 2 2 & $og ib il £ féature from the context menu available on the right click of your
mouse. Choose a suitable name for the disc image e.g. test.ssd and click open.

HEX Enable

v CR/LFEnable

Local Echo

v Delete EOL

v NVT Enable
Special Chars »
Transmit EOL »

v Word-Wrap Enable

Log Enable Ctrl+L Leg te File 4

v Overwrite LOG File Send File »
Log to File... C:\Users\Rebelwolf\Documents\test.ssd Hide Recieved Data Ctrl+H
| = ¥
Copy to Clipboard Ctrl+C
Send Clipboard As Text (max. 1024 Bytes) Ctrl+V
Clear Window

Fig.10- Configuring the Log to file options using the Hercules menu

Next, use the key combination 6f¢ w[ b [ 2N 6KS OzyHnatgi VSyadsS BAIAZY
f233Ay3 Fye RIFIGF NBOSAGSR o0& (i kéopedtieySsidi SR 02 YL
connection to theElectronbeforefinally, moving back tthe Electron press thgSPACE BAR

commence sending data to the connected computer.

3 Where UPXDSD is used, the valudreimust be between 0 and 1.
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When theElectroncompletes the sending processis important to check that the number of bytes
transmitted by theElectronis the same as the number received by the destination PC. Where the
number of bytesare different, please refer to the troubleshooting guide for further information.

If the byte counts are the samase CTRL-Key combinatior2 NJ { K S f[G20HANYY REF 2 LIGA 2 Y
context menu to close the recedd file.

For Linux

Onyour Linuxsystel@t A O] GKS / dziSO2Y hLISYy CAftS odzid2y O6f 1l
02E ATt | LIISENI AAYAT LN G2 FAIteyBE po aelsd 2y o2 6S2Id
this selection).

en device I Device: | ittty Uss0 | Panty: m

Look in; | home/martin e V0 =) (=

B compoter | Desktep
M Documaents
M Downloads

B Music
M Pictures

M Public

B emplates

M Videos

cfssd
CFUTILS.S5D
cutecom.log
examples desktop
test.ssd

name: est2 55 Save
Files of typa: |All Files (] x] cancel I
fnput: |
Send file.. I IPLam 'l INo line end 'I Char delay: I 0ms 3

Fig.11- Selecting a destination for the transferred dab be stored

Navigate to where you want to store your received file and enter a suitable filename and click
éSavé IDg'tasdzNBBa da St S O-dodrRboxiayd tick k8 boRthldd [Bft of it. Press
the [SPACE BAR] on ydilectronto initiate the transfer.

When theElectronhas completed transferring the entire disk image, it will be signalled with the
YSaalr3asS aLYIF3IS /2YLX SGSé @

When the transfer is complete, double check the number of bytes sent reported dyl¢lceronwith
the number of byes received by the destination B§ checking the file sizéf the byte counts are
different, please refer to the trouble shooting section for more assistance.
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Note: If you are to receive multiple files from théectrorz € 2dz g At f Y SI®diozli 2 dzy OKS
box and specify a new name for each file you receive using the process described immediately
above.

Acorn Electron &
Slogger PEGASUS 488
BASIC

>=UPXDSD 8

Insert disc,set PC to Rx,press {Space’
Imaging 62464 bytes...

Finished!

?

Fig 12- Showing the process of imaginglaublesided floppy disc.

Advanced options
UPXSSD and UPXDSD both have seadrahced command line apns allowing for greater control
over how a disc image is creatextluding the recovery of data from corrupt or copy protected discs.

Parameters

No Parameters
Using UPXSSD with no parameters with create a contiguous image of the used area of the source
disc as determined by the analysis of the DFS directory held in Track &ad errors will

i mmedi ately abort the process reporting O6Fatal error ¢
track.

F - Creating a full disc image

The optionalLJl NJ Y B S\NU ddrée §RXSSDRand UPXDSD to crediul image of the disc

in the designated driveThis option may be useful where the directory structure on the disc may not

reflect the true contents of the disény read errors will immediately abort the process reporting

O0Fat al error6 for Track O errors or ORead errord for

NOTE¢ KS dzaS 2F aCé¢ Aa NBO2YYSYRSR 6KSyYy | NOKA@GAY 3
GKIFGO GKS RAAO Kla y2 WKA KRS RfleRibnifthelcoyitBntsibfkh® R A NB C
original disc.
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I,14 and I8 - Creating a full disc image from a corrupt or irregular floppy disc

The parametersie d@4¢ | igeRre ased to perform disc imagin@)gnoring any errors that may be
encounteredduring the read process. This alle a disc with missing, out of sequence or invalid
tracksto be imaged.

Theuseoflé A& (GKS SljdzAa @t Syid 27F dziphoguginglatontigfolls 6 A ( K 2 dzi
image of the used area of the floppy disc as deterrdibg the inspection of a valid Track O directory

list, d4¢ | R AGY LI A OAR f &J- dkihBr&byl id&GBg ain entireGor 80 track disc

respectively

LT I NBIFR SNNEBNJ A& SyO2dzy i SNBR #KS i KISprdcdet [IANY3IT
gAtt Tl ANE & KBRN&BA GBS KYFIS GKS SYyiANB RAAO NBIFNRE
0.

Where a track cannot be read, valid track data will be sent to the receiving PC but will contain a
contiguous block of bytes of the val&d-A.

Acorn Electron &

Slogger PEGASUS 488
BRASIC
>=UPXDSD 8 I
Insert disc,set PC to Rx,press {Space?>
Imaging 62464 bytes...
86.8 B8B.8
Finished!

>

Fig. 13 Use of the parameter on a floppy disc wittaulty tracks.

When UPXSSD encounters a fault on the floppy disc it is readingoi€ thide 2 N8¢ parameter are

used, the error is reported but the imaging process continues regardiess éffort to recover as

YdzOK RFGF FNRBY GKS RAAZO Fa A& LI2aaAof S®»9 RNRRENE |
a2 e nipa NB L2 NI AtheRrrod ddded® ¢ KNIOB] NS LWBH Sy Ga a{ SO002NJ
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When using UPXDSD, the errars differentiatedto provide a distinction between the two sides of
thediscdza Ay 3 (G KS WoCEmbrdlB LI XD S @K b NXi grimSriNdEchsrfate I§B.
0 or 1), errordNB LI2 NIi S Rndigakelarkerror in e secondary surfage. 2 or 3)

2y

C2NJ SEI YLX S D5.Gi05ED:E NP MBILR NG 43¢ SNNBENR 2y NI O]

secondary surfaces and tracks 1D and 1E on the secondary surface.

UPXSSDCError codes
UPXSSD returns the actual floppy disc controller error eatlacted from the fault byte. These
codes differ from the Acorn DES error codes and are as follows:

4 - Clock Error

6 - Sector ID CRC Error
7 - Data CRC Error

8 - Drive Not Ready

C - Sector Not Found
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Using *UPLOAD
*UPLOADB:addr>
*UPLOAD @
*UPLOAD Re>

The*UPLOAD function is an advanced feature of the UPURS suite allowing the direct placing of data
received from the User Port at any point in tBkectrofQd YSY2 NE YIF LJ 2NJ 4KS RANEB
ROM image directly into a Sideways RAM bank.

The usage of *UPLOAD is identical for both Windows and Linuardythe file selection process
differs between platformsoth of which have been described in the section covering the usieeof
*UPxSOrommands

The proces$or *UPLOADs similar to thabf the *UPXSDcommandsexcept wherethose
commandswrite the received data directly to a floppy dig¢)JPLOAD writes data to an area of RAM.

*UPLOAD <addr> aridJPLOAD @o not support the writing of data across the TUBEh® Second
Processor memory spe.

NOTE: When usintiJPLOADplease make a careful note of the size of the file that is being sent to
the Electron If the file is too large to fit into theElectroQ & Y S Y 2 NEniay avétvBite Britical I
areas of theElectroQ & Y SY2 NE Y I BVenwsaiRarouiglth &000D adsing system
settings to be overwritterresulting in significant data corruptiormnd requiring theElectronto be
powered off and on agairin orderto restore normal function.

The maximum size of filhat can be safely received therefore dependent on thevaluesof PAGE
and HIMEM or if writing data directly to the screen, the values of PAGE and &7FFF.
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*UPLOAD <addr>

To load an image or file directly into an address withinEtectroQ & Y Syo@ ddeissue the
*UPLOAD command with a hexadecimal address of the beginning of the memory space you wish to
upload the data to.

For example to *UPLOAD a data file into MODE 2 screen memory, you can issue the commands:

MODE 2
*UPLOAD 3000

NB: The examplscreenshots below use MODE 2 with a graphics and text window defined in order
to show the data loading process without overwriting the image data with output from *UPLOAD.

Send rC F ile O .

= Press=s =anu keu To
end Tr-ans¥Ffer =

EBwuF FfFer O e . -

Fig. 4 - *UPLOAD 3000 command issued, waiting for data.

Trans¥fFer

T o =S e + 2

=S . < File> B
C<exeoc >2>

Fig. b - Data receivednd loaded between the values of &3000 and &6BFF.

NOTEThe address value passed to *UPLOAD must alwaythéeaddress of a page boundary
within the Electrola  YSY2NE a2 YdzZad I f ¢ Fé éxamps&OR0Band KS T2 NI
&3000 are both okay but &0FD and &3040 cannot be used.
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*UPLOAD @

*UPLOAD @ is similar to *UPLOAD <addr> except it is fixed to the addre3=Qf &lowing images
of programs to be uploaded into memory @tectrofQda ¢ A (i K &OEOOWHicHiScorgnmion for
DFS based filgystems.

*UPLOADR<id>
To load a ROM image directly into Sideways RAM begins by issuing the command:

*UPLOAD R<id>

The value ofd must be between the hexadecimal values of 0 anch&éf be a valid bank of
Sideways RAM.

Acorn Electron 2

Slogger PEGASUS 488

BASIC

>=UPLOAD R7
Purging link...
Send PC file & hit {Space?

Fig. b - *UPLOAD awaiting data from theromected computer.

2 KSy @2dz aSS (KS a. dre® ShdldorhedBy/ condpdtér and Snsudielthat$he Y
Serial PorthasbeePES R 0 S¥2NB (G KSy OK22aAiy3a GKS a{SyR I C
ROM image file that you wish to load into Sidew&AM on th&lectron

Following the selection of the filpress the [SPACE BAR] on the Electron to $tatransfer. The
ASYRAY3I t/ aK2dzZ R AYRAOFGS (GKS LINRINEBERctrognh 0 K 1 KS
aK2dzt R a a1 G &ndceetirNdo ¥ grdmBtNI h Y é

Once the transfer into a sideways RAM banklmeencompletad, use CTRBREAK to reset the
Electronand initialise the newly loaded ROM image and type *HELP at the prompt to confirm that
the ROM image has been loaded successfully.

NOTEUploading a ROM image to any other SRAM bank where it is already in use will result in the
original ROM image in the designated bank being overwritteétlPLOADIoes not check to see if

you are overwritingthe SRAM bank that UPURS is currently occugylhyouattempt to *UPLOAD

an alternate ROM image to the same bankat UPURSurrently occujes, the transfer will hang

and the SRAM bank will be corrupted.
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Extracting ROM images using *UPXROM

Usage

*UPXROM

*UPXROM <rom_idX][

*UPXROM <rom_id_lowsrom_id_high>

*UPXROM supports the export of ROM images from designated ROM banks or sideways RAM banks.
IndividualROMs can be exported as 8K or 6K f Sa o0& dzaS\¢é 28 KARK BAANAS Az S
image should be written out as an 8K filéne tanks to be exported are indicated by them_id

which must be dexadecimal numeric value between 0 and F

Listing current ROMs

To list the current ROM images that are installed inHEtectron issue the command *UPXROM with
0 K SswheK The resultingist will identify the ROM/RAM banks in use and the name of the ROM
image that is occupying each baak shown in the listing below.

B-yla GKFG NS SyLiie FNB AYyRAOIFIGSR o0& (GKS dzasS 27
ROM image listed, SRAMIF y1a I N3 AYyRAOI (SR & GKS daasS 2F wWgQ
Slogger PEGASUS 488
BASIC
>*UPXROM 7
PEGASUS 488 1.82
TZPEG488 2.82

UPURS 1.8E
UPURS 1.8E

8
1
2
3
4
|
6
7
8
9
A
B
C
D
E
F
>

NOTEOnN the Electron, the ROM slots 8 and 9 are always occupied by the keyboard and BASIC always
occupies slots 10 and 11 (&0A and &0B).

Exporting a single ROM

When usingd UPXROM, the process imdar to thatwhenusing the* UPXSSD arfdJPXDSD and the
same procedurshould be used when choosing the file to which the ROM images should be saved
on the connecting computer when preparing to receive the data fromBleetron
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To export an 8K ROM (eNFS 3.60) which resides in the sideways ROM bank 7 would use the
following command:

*UPXROM Y

To export a 16K ROM (e.g. DNFS 1.20) which resides in the sideways RQWvbaulk use the
following command:

*UPXROM B

Once the connecting computer is reamyreceive the ROM image(s), press the [SPACE BAR] to
commence sending the ROM images.

Exporting multiple ROMs ( Advanced users)

*UPXROM can be used to export multiple ROMs to a single file where all ROMs are exported out as
16K images regardless of thattual sizé¢ Y R K 3¢ dZ&a &3 .BHE yeguNidgeRportedfile

will be 16K * <number of roms exportedrsize

A file should be created on the connecting computer to which all the data sent frofl€ogron
should be saved and the instructions this can be found in the section covering *UPXSSD and
*UPXDSD.

To export multiple ROMs, the following commadin is used:

*UPXROM <romid_low> <rom_id high>

The lowandhighROM ids form a range signifying the beginning and end ROM banks to export.
Example:*UPXROM 1 A

This commanaill export ALLROMbanksfrom bank 1 to&A inclusive.Including those ROM banks
that are currently unoccupied.

After issuing the command on thHg&lectron ensure that the connecting computer is ready to receive
the data and logging is enabled before finally pressing the [SPACE BAREecthento initiate the
send function.

A set of ROMbanksexported in this way Wl require manual extraction of individual ROM images
from the single contiguous file using a Hex edgoch as HxD which has a file splitting tool built in or
XVI32 which allows a selected block of data to be written directly to.a file

When extracting RMs from a contiguous file in this way, eagkportedROMbankstarts at an
offset of &4000 from the beginning of the file i.e. The flvahkexported will be at address &0000,
the secondankin the exported file will be at &4000, the third at &8000, ftuat &B00O0 etc.

REMEMBER:I ROMs are exported as 16K (&4000 byte) blocks regardless of their size which could
be 8K (&2000 bytes) or 16K (&4000 bytes).
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UPCFS

The use of UEF files with UPURS is intended to allow users to send UEF encapsulated data as
contained on the original audio data cassettes that were produced in their thousands during the
Mpy n Q& Iy EleaponRANII 2K & KISdzZN1LJ2 aSa 2F GRANBOG LI | &¢ o

The speeds at which UPCFS operate are far in excess of the original Acorn Cassette €iting Syst
which allows users to read data as it was stored on cassette but at the speeds of a modern day
system.

No more waiting 15 minutes for a cassette based game to load!

About UEF files
'9C ailyRa F2NJ a! yATASR 9VYdz | GpMlideawayofii ¢ | yR g1 a
emulating the original data storage formats for use with Emulator applicationg¢catate Acorn
computer environmentsuch as the Electron and BBC Mieromore modern PC technology

The UEF format is a container format for the congsed storage of audio tapes, ROMs and floppy
discs. The format can also be usedtore machine state snapshots artetintention of the UEF
format is to provide an accurate archive of the original media from which a program or data is taken.

When creatig UEF files they are traditionally compressed using the gzip file compression algorithms
before being packaged for download on the Internet as a Zip file

URCFS does not support compressed UEF files and they mustdmsrgeesed before transferring
themto an Electron

Decompressing a UEF file

UEF files that can be found on the Internet are usually packaged as a Zip file. The UEF is then
extracted and used with an emulator as it is. For use with UPCFS, a second decompression stage
must be carried out. Tde such as Winzipan be used to accomplish this second decompression
stage.

The process of preparing a UEF file for use with UPCFS is as follows.

Download the UEF zip file package from the Internet.

Extract the UERlename.ueffrom the zip package.

Renane the extracted UEF file fdename.uef.gzby adding thegzfile extension.
9EG NI OG (i fileBama.lekradOxife .gdfie T

PR

Once the file igxtractedand decompressedit is ready for use with UPCFS.

UPCFSCompatibility

UPCFS aims to be @ampatible as possible with the original Acorn 6f&em however there are
several programs that employ copy protection schemes or use particular techniques that can
interfere with the UPCFS systeaandering them incompatible

At the time of writing, UPC3or the Electron has not been fully tuned so compatibility may not be
as good as it will be with future releases of the UPURS ROM image

30



Many of the failures are experienced when UPCFS is overridden by custom software loaders that re
engage the Acorn CR8d then attempt to load the next stage of the program. Typically this
behaviour results in the Cassette Motor relay being enabled.

Using *UPCFS

*UPCEFS is different in operation to the other commands in the UPURS suite in that it is not in itself a
commandused to transfer data from the PC to th#ectron Instead, issuing the command *UPCFS
configures theElectronin such a way that the traditional Cassette Filing System (CFS) commands are
intercepted by UPURS and tRéectronbelieves it is accepting dathirectly from the build in CFS.

When the *UPCFS command is issued Bleetronwill initialise its memory settings and then pass
control back to the user at the prompt.

Acorn Electron 2

Slogger PEGASUS 488

BASIC

>*UPCFS

UPURS UEF FS
VUer 1.8E 251112
7

The *UPCFS system will then recognise and intercept the standard suite of comtmainaie used
by the CFS to load and run programs and data.
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Supported commands with UPCFS
The UPCEFS systenrésd onlyand supports the following commands.

= =8 =4 =4 =4 4 -8 -f A - a8 o8

*RUN
*LOAD
*/

*CAT
*OPT
CHAIN
LOAD
OPENIN
OPENUP (read only)
BGET#
CLOSE#
INPUT#
EORF

Loading a program from UEF on an Electron

The loading of any particular program from a UEF is entirely dependent on the type of program that

is contained by that UEF and often, the UEF filename may give a hint as to which command you
should use to load the applicati.

e.g.

)l
1

West RUNEuef uses *RUN to load the gari¢EST
CylonAttackEuefdza Sa /1 ! Lbé¢ GQybnAttack R GKS 3l YS

The initial setup for transferring files from the PC to Eiectronis the same as for other commands
within the UPURS suite

Loading West

1.

ook whN

On theElectron, type *UPCFS to configure the UPURS suite.

On the PC, open the correct Serial Port to prepare to send the UEF file.

Select your decompressed UEFWEST West_ RUN_Hief.

The PC should then wait before sending the UEF file t&kbetron.

On theElectrontype *RUN followed by RETURN to initiate the loading sequend&/EST
PlayWEST

Loading Cylon Attack

1.

a MWD

32

On theElectrontype *UPCFS to configure the UPURS suite.

On the PC, open the correct Serial Port to prepare to send the UEF file.

Sdect your decompressed UEF foylon Attaclg CylonAttack Rief.

The PC should then wait before sending the UEF file t&kbetron

OntheElectroni @ LIS /1 ! Lbé¢ F2f{f26SR 0& w9¢! @hon (2
Attack

PlayCylon Attack

Ay A



Reporting issues with UEF files
If you encounter repeatable, issues with a UEF file, you can submit your findings at the following
addresshttp://www.retro -kit.co.uk/lUPURS/Report/

Each report is loggeahd imported into our tracking facilities for investigation so the more
information you can provide, the easier it will be to answer your query.
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Troubleshooting

General connectivity issues
Using Hercules on a Windows PC, open the COM port and thentmtive Electron. Press the
<BREAK> key then at the prompt enter:

?&FCB3&7D<RETURN>
?&FCB#&40<RETURN>

The Clear to Send (CTS) indicator in Hercules should turn Green. Continue the diagnosis by entering:
?&FCB1=@RETURN>
The CTS indicator should go affain.

Resolution
If the CTS indicator does not respond as described, power off the Electroneck all connections,
power on and try again.

If the CTS indicator responds correctly, the cable and connection should be operational so try to
transfer datausing one of the UPURS commands. If the CTS indicator continues not to respond after
several attempts, please contact the author i#p://www.stardot.org.uk/forums

Clear to Send responds but data will not transfer correctly

If after carrying out the troubleshooting steps above, the CTS indicator responds correctly but data
does not transfer correctly, this may indicate that the connecting computers serial port strictly
implements the DTR/DSR part of theZ82 communications protocol.

Resolution
/| KSO1 G4KS 5¢w 62E Ay | SNDdzZ Sad ¢KS 5FaGF {SG wSlIF
carrying out a data transfer using one of the UPURS commands.

%l AAOOI T OAPI OO0 O0.1 2@ $AO0AAG

This is the Electron reportirigat after issuing a Clear To Send (CTS) signal to the connecting
computer, it did not receive a start bit for the first byte of data. If the connecting computer were to
become disconnected from the Electron or the send was not initiated on the connecimguter
before pressing the [SPACE BAR] on the Electron this error would be thrown.

Resolution
Power off the Electron and reheck all of the connections before powering on again, ensuring that
all connections are good.

Ensure that the transfer proceduis done in the correct order. For more details, see the section
covering *UPSSD and *UPDSD.
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When receiving data, the screen went blank and now the computer is

behaving oddly.

¢tKAa OlFy 200dzNJ 6KSy I 0dzF¥FSNI 23S NiMdiugn wahONDdENE 6 K S N
data thereby setting the system flags incorrectly. The buffer overrun can be triggered if the software

on the connecting computer does notresetthelR® v ¢ E 5+ GF fAyS FyR Al A&
GKS O2NNBOG ARtS aidrasS 2F at2¢6¢0

Resolution
Power off the Electron and wait for a few seconds before turning it back on again; when power is
restored, the Electron should behave correctly.

I £FOAO OAAAEOETI ¢ AAOAh ) DPOAOGO "2%! + AT A (
This can occur to the Electron wherethialue of PAGE on the computer is higher than &0EQO.

UPURS uses memory above &0EOQO0 and this can be allocated as filing system workspace on some
computers so when the BREAK key is pressed and the ROMs are initialised, they can report this error

due to thefact that UPURS has corrupted their workspace.

Resolution
If you cannot lower the value of PAGE to &0EO0O0 or below by disabling some ROMs, when you see the
G. FR {dzYé SNNEBNE LINBaa /¢w[b.wolyY (2 KIFNR NBasSi

When listing the ROMs in my BBC Micro with UPXROM, | see duplicate

entries and the listing differs from *ROMS

This occurs in Electrons that do not have ROM expansion boards fitted and the ROM inspection code
4S5Sa a3IK2ada¢é¢ 2F whaa AG KFa LINBOJA 2 doh indnag8sy O2 dzy (i S
the ROM select lines in hardware.

Resolution
In general, the highest priority version of any particular ROM that is listed more than once is the
actual ROM and the subsequent listings are ghosts and can be ignored.

When writing to a floppy Ise A A 07 OEOA AO0OI 06 I AOOACAS
This occurs when a disc has not been formatted or there are corruptions on the disc.

Resolution

Format and verify the disc ensuring that both sides of the disc have been formatted. If the disc does
not verify, try to write the sme image using a known good disc. If writing the image to a known

good disc fails, attempt to write a different image. If this fails, contact the author for further support.
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7EAT OOEIT C 50%$3%$ ) OAA A O70EOA AOOI 06 A«
same disc.

This occurs when the second side of the disc has not been formatted. The double sided disc images

are interleaved and as such, tracks are alternately written to the floppy disc 3 tracks at a time. When
UPDSD attempts to write the first 3 tracks to #exond side of the disc, it cannot and throws this

error.

Resolution
Ensure both sides of the floppy disc to be written to have been correctly formatted before
attempting to transfer data to the disc again.

O
@)
c

50523 OADPI OO0 04 0AAE . Tedni@ageto myflappyl )
disc.
This error occurs when the track count of an ssd or dsd image exceeds 80 tracks (0 to 79).

Resolution
Check that the SSD or DSD does not exceed 200KB or 400KB. If the image is larger than these
maximum file sizes, the imageinvalid and cannot be imported by UPURS.

My disc image transfers are losing bytes when transferring using UPXSSD

or UPXDSD
There are two different scenarios where this can take place.

The first situation where this error can occur is if the transfer pdoce is carried out oubf-

sequence. For instance, pressing the space bar to initiate a send from the Electron before the PC has
0SSy O2yFAIdzZNBR (2 NBOSAGS RIGlF FYyR GKSyYy adzoaSld
port is opened, any data on tHeéOM port already will be flushed before the PC then issues an RTS
command to receive data from the Electron. Typically, the data loss it at the beginning of the disc

image file that is created.

The other situation where this error can occur when the reiog\WPC is running a version of the MS
Windows operating systerANDusing an Intel chipset based motherboard running a variant of the
82801 Southbridge I/0 controller hukNDthe machine is under a high I/O or CPU load. Data loss
can occur at any point through the transfer and appears random.

Resolution
To avoid data loss in the first situation, simply follow the correct procedure as this manual sets out.

In the second situatin, when using UPURS with an Intel 82801 Southbridge 1/O controller hub, it is
essential that your PC is under as little load as possible. Perfect transfers are achievable if the I/O
and CPU load are reduced to a minimum. To do this, simply close as p@icat@ons as possible

and limit network and disk usage whilst transferring data to the PC.

36



My disc image transfers are gaining bytes when transferring using UPXSSD
or UPXDSD

This issue can occur when using any terminal programs to either send or receive data with file
logging enabled. In send mode, the terminal won't differentiate between typed characters and a
spooled file and in receive or log mode, the log will capture all communications activity between the
two devices whether sent or received and whether typed or via a file.

Resolution
When performing send or receive with terminal communications it is important to do nothing other
than the required actions whilst a log (at either side) is in progress.

50#&3 OADPT 000 O#EOIT E mplilyAodoaBadp@am. x EAT A O«
This issue can occur of a several different reasons. When using Serial Terminal software such as

Hercules on the PC, every key press that is made whilst data is being transferred is incorporated into

the data transfer process. Bni YSI ya4 @2dz Oly AyaSyadiazylitte Ol dzasS
pressing keys on the PC keyboard whilst a transfer is in progress.

¢tKS aSO2yR NBlFa2y F2NJ I &/ Kdzy]1 ¢@LISKE SNNBN Aad ¢
was not expecting. Theyte value in the error response from UPCFS indicates the value of the two
bytes that describe the UEF Chunk type.

¢KS GKANR NBIlI a2y F2N) GKS G/ Kdzy{ ¢@LISKé SNNBNI AA
using a cassette format that is encodedarnhe UEF. These custom encodings are usually down to
copy protection methods that have been employed.

Resolution

Attempttoref 2+ R GKS '9C Ay ljdzSadArz2ye LF (G4KS '9C f2IR
extraneous data on the serial port whéme transfer began or a key was pressed on the keyboard

during transfer.

QX

{2YS a2FaGslFNB GAGESa FFLAEt 2y GKS alryS o0f201 6AGK
likely that the UEF is of a custom format or has copy protection techniques that@mpatible
with the current version of UPCFS. Please report these errors using the online error reporting form:

http://www.retro -kit.co.uk/lUPCFES/Report/

UPCEFS appears to work but then the cassette motor relay clicks

Some software titles reset the system vectors that UPCFS intercepts to enable loading UEFs over the

User Port causing the system to revert to the true Cassette Filing System. When a custom loader

does this, and attempts to load the nextS Ot A2y 2F (GKS GAGE ST AG Sy3ar3as
systems and the Cassette Motor relay engages.

Resolution
Titles that do this are currently incompatible with UPCFS. Please report the titles using the online
error reporting form:

http://www.retro -kit.co.uk/lUPCFES/Report/
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Building the Electron User Port Expansion

Parts list
The parts list below details all of the components required to build the entire User Port Expansion
board.Depending on the functionality required, some parts are optional.

PCB ID Part Quantity
IC1 6522 1
IC2 74LS30 1
IC3 74LS04N 1
IC4 74LS02N 1
IC5 74LS08N 1
IC6 74LS393 1
IC7 EPROM/SRAM 27C128 or 1
27C256 or 62256
IC8 Spareg Not fitted 0
D1-D2 1N4148 2
D3 1N5817 1
D4 BAT42 1
R1 220R 1
R2-R4 4k7 3
C1l 220pF 1
C2-C9 100nF 8
B1 CR2032 1
Blh Holder for CR2032 1
JP1- JP3 Jumper header& | € 51 ®N 3
PL1-PL2 R/A IDC 2Qvay 2
PL3 R/A Sway Dtype 1
IC1s DIL IC socket 4@ay 1
IC2s IC6s DIL IC socket iay 5
IC7s DIL IC socket 28ay 1
IC8s Spareg not fitted 0

Optional Parts

Battery backup
The following parts are optional and only required for battery backup: B1, B1h, D3, D4 and R4.

UPURS socket
The following parts aremtional and only required for the use of the UPURS socket: D1, D2, R3, R4
and PL3
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Assembly of the Electron User Port expansion
The first thing to do is ensure that the board is entirely clean and free of grease and other
contaminants. A quick clean witkopropyl Alcohol does the trick.

Begin populating the board with the passive electronic components. Normally, when building up a
PCB, you start with the IC sockets and headers but on this occasion it is easier to start with the
passive electronic compeamts. The 1N5817 diodes are quite tricky to fit as their leads only just fit
through the holes on the board. The leads must also be bent as close to the diodes body as possible
for a neat fit.

If you aren't intending on fitting the battery holder whichagtional, the diode D3 does not need to
be fitted and a tinned copper wire link can be used in its place.

39



By splaying the components leads, they're held in place ready for soldering. Solder each point and
trim the leads off once completed.

You can sethe solder work of the passive components after they've been soldered and trimmed in
the photo below.
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The next stagésto fit all of the decoupling capacitors. If your capacitors have a narrower lead
spacing than required, using a set of fine noserplmanually bend the leads to the correct shape
for fitting.

Again, splaying the leads on the solder side helps to retain the loose components in place prior to
soldering. Solder and trim the capacitors in place like the resistors and diodes previously

Use BldTack to secure the sockets in place ready for soldering doing each socket in turn.
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In order to speed the process of soldering all tbekets in place, using the Black technique to
hold one in place, simply "tack" each one by solderinggineon opposite corners of the socket.
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Tacking the opposite corner successfully fixes the socket in place ready for soldering all the other
pins but don't solder all the pins until I've tacked every socket onto the board. This will make the job
quicke to complete as you can solder all the remaining pins in one go.
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Using the same Blliak technique solder the headers to the board.

Finally, the UsePort and UPURS sockets need to be fitted onto the solder side of the board,
soldering them on the component side. Fitting th@i@ Dtype socket can be tricky as the pins can
be slightly out of line and require some "gentle persuasion” in order to genttwefit through the
holes. As the pins are offset, it's more difficult to fit than the two User Port sockets.
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Finally, after soldering all the socket pins, use a large quantity of solder to ensure that there is no
play in the mounting of the-®in D-type socket on the board.

Here's the completed board ready for cleaning with Isopt@bgohol followed by populatiowith
the integrated circuits and testing.
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The final result with all excess flux removed wiPA and the chips fitted. IC8 is nobnnected and
could be used to add extra logic if required in the future.
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The jumper positions are in the default states and each jumper is configured as follows:

Jumper East West

JP1 RAM Write protec| Read/Write Read Only
JP2 Disable EPROM | ROMEnabled ROM Disabled
JP3 32K RAM chip and EPROMS 16KB or un¢ 32KB EPROM




Fitting the battery components

With respect to fitting the battery components, there is a minor error in the PCB layout which must
be corrected by fitting alternate battery coropents to those indicated on the PCB. Rather than
fitting a CR1225 holdeg modified CR2032 battery holder must be fitted. The modification adjusts
the pins to match the polarity of the holder to that of the PCB.

To achieve the modification, the negatipan must be cut off and a short piece of wire attached
directly to the negative spring contact which can then be soldered to the negative terminal on the

PCB.

The positive terminal of the battery holder can then be soldered into place to the positive
comection on the PCB. For extra stability, attach a piece of desidkd adhesive foam between
the 6522 socket and where the CR2032 battery holder will fit.
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