EPROM

PROGRAMMER

OPERATING MANUAL
BBC MICROCOMPUTER

Watford Electronics




Watford Electronics
250 High Street
Watford Herts.
England.

Tel: Watford (0923) 40588
(0923) 37774

Watford Electronics have now been established for over 12
years. We are one of the major electronics distributors and
retailers in the country, supplying thousands of different
electronic components and micro peripherals, by mail order,
and through our retail outlet at Watford. We specialise in the
BBC microcomputer and associated products. Contact us for
all your electronics and computing requirements.
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NTRODUCT I0M.

Congratulations on vyour purchase of the
EFROM FROGRAMAER. This unit 1is designed to
BBEC Microcomputer model H,

connect directiy to a
using the ifFHz bus. The decoding of the 1MHz DbDus
by the programmer allows the teletext and prestel

receivers +to be attached at the same time. The
arogrammer is fully seltf contained and reqguires
oniy the accompanying EFROM software (no external

power supplies are nesded, only a nearby mains
point}). This unit is capablie of programming Sl

.

tvpes of EFROFs.

1. 27128

2. 27448

Z. 25464

4. 2532

S. 2716 {(single rail)

&« Eolb
The programmer accepts all of the more  popular
EFROM chips. Most manufacturers produce a 2 single
Fall 2714 EFRDM which i1s compatible with the
orogrammer. Due to  the extra voltage supplies
which the TEXRS 2714 reguirss  the Texas chip
cannot be programed. The scoftware supplied with
the programmer has besn developed fto run on a BEC
Computsr model B with & series 1 operating system
(1.0, I 1.2}, which can be checked by Typing
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ONNECTING THE FROGRAMMER

r
I:}

inseriting the scftware is a relatively easy
ko owhich will result in no damage to the EEC
Crocomputer, although care must be exercised
when performing this operation. Firstly you will
need to switcihh the computer off and remove the
iid by unscrewing the FOUR fixing screws; two at
the rear and two under the kevboard. Next the
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keyboard will need to De Feleased. Atter
releasing the two or three screws {depending on
the issue of the computer: the kevboard can bDe
moved aside reveziing Tive ROM sockets to the
front 2 . RO

and right of the computer. The EFROF
re provideo should now e inserted, wit

iotchh to the back of the computer, into one
o+ the four right hand sockets. Note that the K
i Tt 1= 1nserted furthest to the right will run
on power up or CiRL-BREAK. The kevbopard and 1id

should bDe re—fitted but it is suggested that the
screws =hould not be inserited until testing 1S
Compiete. The next sten is to switch onn the
computer. If the normsl oprompit is not seen and a
strange noise 1s heard from the speaker the unit
should be switched off and the orientation of the
EFRLMs should be sxamined and a visual check made
+or any pins of the chip being bent undesr the
socket: alisoc check that the kevboard ribbon cable
iz connecied properiy. bMow that we have the
normal prompt the presence of the software can be
checked by typing *HELF. Tvping #*EFROM or =EP.
will now start the software running. The computer
should now De powered off and the keyboard and
1ig screws firmly replaced.

The EFROM programer has only one connection
to the BBC Microcomputer, this being a ribbon
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to the iMHz bus.The piug that connectis to
BC Microcomputer should be inserted so  that
the cable points in the downward direction. ihe
his plug should match the socket,
: his can be forced in the the wrong way
Fround) . Once the ribbon cable has been connected

r'i' -

the mains cable should be piugged in. It 1is
advicsable to switch the programmer on before ihe
EEC Micro as the reverse may cause the computer
fto lock—up, which can be cleared easily by
depressing CTRL-BREAK. Flease note no damage will
rEesult because of This!

Z.USING THE EFROM FROGRAMMER

%.1 SELECTING THE DEVICE.

T

Using the EFROM pregrammer is simple and
requires no expertise but provides some power ful
features for the more adventwous. To run the
programme iust type HEFROM or #EF. for short. &
titie page will be displayed and you will De
prompited for the type f cdevice vyvou wish tTOo
seiect. Just enter the digit of the device
reguired.

]

EBQI

4 will select a THM5Z53Z EFROM

=2 will select a MSLIE76H4 EFROM
A menu page will now be displayed shiowing th
= Fy

~vpe of device selected on the top row of
reen. & return to the title page —an be maoes &

any time by pressing <ESCAFE: when a i

menu and & new device type can thnen be selscted.
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Hetore i1nsseriting any EFRDOFs into the EFROF
rrogrammer the FPROG/NORM switch must be set  to
rOEM, The programmer showld then be switched on
and the EFREOF inserted. The 24 FINZ2EB FIM switch
w1l not corrupt oOr damage an  cPROM. e
FHROG/NORM swiich may howsver corrupt the ata
witiiin The BEFROFM. fll of the EFROFsS are inserited
to the 28 pin Z.1.F socket onn the +front of the
DEOgQr Smner . The lever on the top left of this
socket must be 1in the upwards direction when
inserting ann EFROM and when inseried the lever
must then be moved in downwsrg direction locking
the EFFECM into place. The EFROM must be inserted
s that the bottom pins on the EFRDOHM match the
ootiom pins on Lhe programmer  socket tnotch to
the top). it the EFROM 15 & 24 pin device inen
the top two pins will be left fres. I+ the EFROM
is a £8 pin device then the top two pins will be
filled. Imserting and removing EFROFs cCcan  be
carrisd cut while the programmer is switched on.

~age 4



4. MMENU OFTIONS.
buide to operation.

Flease note that <ESCAFE> aborts any
ocperatlon.

whenever the prompt 'Location ~ 1S
seen, it is the liocation where the
operation will commence
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e & RESD , FROGRAM or
VERIFY is performed, the orevious
‘New checksum’ 1is moved to the
"01d checksum’ and tThe new value
inserted into the ‘New checksum’® sliot.

he checksums may De displayed when
at the main menu by pressing T
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n allows the contents of an EFPRCH
= into the computers memory. This data
can then be stored on tape or disc or witten

back 1nto & blank EFROM. Fressing 1 will prompt
you to set the switches on the programmer. The
EFREOM should then be inserted and the switches

return will then continue the
coperation; oF pressing escape will return to the

main mend. 1S operation takes less than 2
seconds znd Wiil calcuxqte the checksum +or the

EFRUM inseried into the programmer. This checksum

provides a numerical chieck Ffor the EFRUOF,
ensiling faxlty EFROM=s to be isolated guickiy. It
is advisable to make z nmote of this number and to
wrrite 1t on sticky label wich can be attached
to the EF i save much confusion if

&
FOM. It wil
a = to mix up your favorite EFROMs!

This 1is a very handy option allowing an
empty EFROM to be checked without overwriting the
compuiers memory- It is essential that this check
be made before attempting to program the EPRDM!
Beware! that an EFROM is considered empty when
ali the bits are set. inly set bits can be
programmed  to  the unset state while only unset
bits can be clieared by an uwulira wviolet EPROH
eraser. Inerefore an empty EPROM will contain all
hexn FF s,
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SFLAY HEMORY.

b
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ihis cption allows a HEX and ASCII listing
of the current memory contents to be printed or
displayed. The memory contents could have been
read in from an EFROM or from tape or disc. wWhen
celected this option will ask whether a hard copy
1S required. if a printout is regquired then the
question must be answered with a ¥ and any other
key apart from SESCAFPE> will list but not print.
The computer wiil use the centronics parallel
interface unless otherwise specified with a ¥FX
Command. The computer will then require the
address in  memocry vyvou wish to start at. The
number entered must be HEX and depressing retuwn

will start at zero. The computer will then
display the data,; if the <<ESCAFE> key 1is then
pressed the main menu will pe returned tog
oressing the <S5PACE-BAR> will hnalt the listing
winlch Can he restartead bV pressing the
<5FAC > again. The dispilay consists of the

o
m J
¢ T
g
o.M
2.

s followed by the HEX of eight bytes of
data, this is then Followsd by the ABCII
sguivalents of this data. I+ th ]

e data produces an
illegal A&5CII code then 2 . will be displaved.
To see how useful this feature can be borrow an
cld B.1 ocperating system, read it i and display
the REOM. Now You bnow what those ACORN
orogrammers get up to!l



4.4 EDIT MEMORY.

inis option =zllows modifications tm a EFRGH
tTo pe made by hand. To move on or back a location
tien thes l=ft and right cursor keys can he used.
it 1s alsoc possible to move up or down one line
at a time by using the up and down cursor keys,
or  1/Z2 a page at a time by pressing the <5HIFT
Hey down and st the same time a cursor key.

i
ri—right arrows with the <SHIFT>
the

Let
KEY Cause the cursor to jump to the end of the
iime.

TAB> is used to change data entry modes,
which are ASCII HEX,DECIFMAL and BINARY, the value
will be inseried immediately in ASCII mode and
upon pressing SRETURRM> 1 any other mode.

Fress <ESCAFE> to leave the edit mode.

I
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4.5 FROGRAMMING AN EFROM.

The EFRUOM to bDe programmed should be
inserted into the programmer. This option should
then be selected. Do not switch the PROG/NORHM
switch to FROG until the computer prompis  you.
Atter selecting the appropriate switches the
return key must then be pressed. The computer

wilil then display a programning message.
Frogramming will take an abscliute maximum of
SEvern minutes. The programming tTime depends
entirely on the number of byites regulred tc be
orogrammed . . All bytes of date reguire a fifty
millisecond programming pulse but bytes set  to
HEX FF wiil not be programmed. Theretore ithe

programme time can be estimated by counting tThe
number of bytes that are not egual to FRFH. When
the programming process i1s complete the PROGANGRF
switch must set to MNORM! it 15 aiso
recommende at a veritication be made on the
EFRDO.
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Verification of an EPROM can be =2asiiy
carried outbt. The verification process doss not
zlter the computers data store. To check an EFRDOM
simply insert the device into the programmers then
select the verification opition. ne computer wilil
take & maximum of two sSsconds to calculate the
chiecksuwm  and cCcompare the contents of the £FROM
with the computers data store. IF all 1s welil the
compuier will display fhe resuliitant checksum. if
the EFRCGM 1is faulty then the computer wiill
ingicate the values andg the lccation of the
fireaei error. Check to see that you are veritying
the correct EFROM, i+t so then erase the EFROM and
trv zgalin. Eproms will +ai11 to eras properiy
atigr many aittempics and this should be taken i1nto
account when re—programming.

4.7 SAVIMNG THE COMFUTERDS MEMURY.

Savinog of the computers data store is used
To files away programs that may be reguired in the
future. The save operation will request 2
filename oOf no more than seven letters for the
disc filing svstem, and 1@ Ffor the tape and
ECONET filing svstems. The compuier will warn you
it thers 1is an existing file of that name. The
compuier will transfer every byite of infomation
fraom the data store to file with the size of this
file depending on the size of the EFROM selected.

~.2
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4.8 LOAD A FILE TO MEMOR

2 2%

This is a very powerful function aliowing
numercus M/C files to be loaded into the one
EFFEOM { but without any of the #ROM {(see section
4.9) capabilities , i.e. you have to write vour
own start—up code. The computer reguires the
tfilename to be loaded and the start address.

s
o

Load from a ftile.

it the file being loaded is =&
-Dmpietﬂ saved file then the
it address must be zZero
TiiEN >,

from the TUEBE.
i+ thi=s is present.

The load function will load intoc memory starting
at the specified locatieon until an end of fiie is
reached. Therefore if two M/C files are te be
ioaded inte an EFROM. I+ the first file has a
length of HEX 1688 then it can be loaded with a
start address of ©OB86. I+ the second file also
has a length of HEX 1@8% then this can be can be
loaded with =a start address of 1008 completly
Tiliing the memory ready for loading into a 2764
EFROM

Tl
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AN RFS ROM.

B
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!
-
fowrd
r

k1

The RFS is the RDM filing system. It is
Similar to the tape filing system, the main
giffersence being that programmes in an RFS5 rom
are available instantiy, and the FFE rom cannot
e written to directiy. Thus any programme
currentiy on tape or disk can become a permanent
part of vour sysitem.

= iy type in #RE0OM then all LOAD, #*L0AL, #=DUMF
tC. opoerations wilil be directed to it.
0 en in BASIC, type in

- -

"#HUFM ' and then #®. %
Eriilding the RFS rom.

lse option 8. to load the programmes into the
memoiry , and the protect option i+ yvou wish vyvour
machline Code programmes only to he "#RUN "able |

e

OnNLY +or M/7C, BASIC will not LOAD Frotected files
Y w
Fiease note.

The same EFROM can only b= reprogrammed i+ =&
file 1i=s added to the end, if you use DELETE,
FROTECT or UNFROTECT operations then an EFFTY
EFROM must be used. The RFS rom must be inserted
in  the same way as you 1inserted the EFROH
sotftware.



The sotiware provided allows the use of ail
#Coommands Trom Lhe menu. The computer will clear
The screen angd eZecute ihe command.

6. COFYING AN EFROM

Firstly the user must select the type of
EFEGOM to be copied. The EFROM should be inserted
1NTo the programmer doption 1 should then be
celected teo read the contsnts of the EFROM into
mEmDryY. A olank EFRDE can then be inserted into
The Dprogrammer - An empiy check using option 2
must then be made. 1+ this tails then another
EFROM must be used. The EFROM can then be
programmeds using cocotion S. Sfter programming it
is advisable to verifty the EFROF. I+ anothesr copy
iz te DbDe m@made of the EFROM then repeat this
process from option 2. Option 1 is noet reguired
to bDe repeatesd.
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7. THE BREAK KEEY

The break key is automatically contigured
restart the software. Wnen a restart occuws
o data area used by the software is left

TACT-

ot
b
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s.a To transfer two 27484°'s into a 27128

]

Fress <ESCAFE> and select a 271:28.
Read in the low 2764.

. insert the high 2754,

The LOW/MNMORM switch does not matter
in this case.

Read in the high 2764

. Frogram the Z27128.

L P b=
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