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UNDERSTANDING THE TV PICTURE

The main area of the screen contains 512 bytes (3K) of RAM

information - two PAGES of 256 bytes - arranged in hexadecimal digit pairs

which give the data contents of memory address locations. The address of, each :
location is found from its pesition in the screen map - the low nibble s’ found ]
from the lateral displacement and the high nibble from the vertical 3
displacement. There are SIXTEEN PAGES (4K) - EIGHT DIFFERENT SCREENS FULL s

- of data to be viewed.

SHADED ‘- BANDS

The shaded bands divide the screen arca into blocks of 128 bytes
(80 in Hex). Most MPUs have singie bvte branches, jumps  or memory-reference
instructions to locations which are plus or minus 128 bytes !
counter. These bands help when estimating whether a lecation is within range.

the program
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SETTING-UP - PROCEDURE.

Ensure that there is no device in the ZIF SOCKET. Plug the power-
unit into SOFTY, DIN PLUG groove uppermost. Connect SOFTY to a TV receiver
using the lead supplied. Plug the power-unit into the mains supply. Press
RESET. Tune a picture in channel 36. If the picture is not sharp you are tuned
to a harmonic or the lead is broken. -

SOFTY's picture is to the left of the screen. There is a lot of
information presented and the height and width controls of the TV receiver
may need adjusting to view it all. Set up the picture so that at least one
line of inverted video (White characters on black) is visible as you see here.
A TV set which will display SOFTY's picture can be used for normal viewing
without readjustment.

{ - DEF N TIONS |

THE STATUS LINE is the line of inverted-video immediately above
the main screen - contents which displays information essential to the SOFTY
USER. Inverted video means white characters on black background.

. SCRATCHPAD means the 128 bytes of RAM which do not form part
5f the main RAM BUFFER. SCRATCHPAD is used to store information during the
performance of SOFTY's functions. SCRATCHPAD is, in fact, seen as inverted
video at top and bottom of the screen and the STATUS LINE is the last 16
jocations {70 to 7F) of SCRATCHPAD.

RAM BUFFER means the 2Kx8 of RAM available to hcld the user's
programs f(which may be extended to 4K by placing a BYTEWIDE RAM in the

ZIF S0CKET).

THE ZXF- SOCKET means the Zero-Insertion-Force socket, which has
s release lever, used to hold the EPROM when programming.

THE DIL SWITCH means the DUAL-IN-LINE PERSCNALITY SWITCH which
ie used to change the connections to the ZIF to suit the device present.

J1 AND ]2 are two 3.5mm JACK SOCKETS which are used to send and
receive signals for the CASSETTE TAPE INTERFACE. The INPUT JACK is nearest
the TV output and should be connected to the EAR OUTPUT of the cassette
recorder. The OUTPUT JACK should be connected to AUX INPUT of the recorder.

THE DIN SOCKET is used to take the unregulated supply voltages
(Nominally +8 volts for Vec and +30 volts for Vpp) from the MAINS POWER PACK
into SOFTY.

THE FLYLEAD is the COAXIAL LEAD with a. TV PLUG on one end and
a PHONO PLUG on the other used to take the modulated UHF TV signal to the
TV receiver. (The phono plug with the long centre goes into SOFTY).

JA is the 26 PIN PLUG on the right which is used for the ROMULATOR
LINK. :

JB is the similar 20 pin plug which may be fitted on the left above
the DIL SWITCH. B is used to connect SOFTY to EXTERNAL DEVICES. Two eight
hit PARALLEL PORTS, SPRIAL® INPUT, SERIAL OUTPUT, +5 VOLTS and GRCUND
are connected to ]B. > z
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HEXADECIMAL" NUMBERS.

You cannot do serious work with micros

HEX to BINARY

if vou do not know the HEX equivalent of a BINARY z
number. You can calculate B's+4's+2's+l's  but =
it is better to learn them as identities.

Instructions and data of eight bit micros are now
invariably expressed as HEX digit-pairs.

KEYBOARD FUNCTIONS

RESET will interrupt the processor from
whatever program 1is running and reset all internal
registers to zero. Then the program restarts at
the bottom of the monitor, clears spurious cursor
highlights and puts the “cursor to start of RAM
BUFFER which is the top-left location of page 8.
dges not alter any locatiéns in the RAM

RESET should be used after switching-

et e R A OO 000000
el = Nl - N - N S SO O o )
=R = R ol o S R O )
— O OO OO~ O—O G

TEHOOWI>POONOUNNWN - O

s a0el WO GSE R N R A

SHIFT gives access to a second function for most of the keys.
When the SHIFT key has been pressed “and SOFTY is waiting for a second-
function keystroke the PROMPT location contains 55 (Which looks a little like
§5 for SHIFT). Pressing the SHIFT key twice will tidy-up spurious CURSORS
from previous operations without changing -anything else. In this text the
dollar sign $ is used to mean a shifted keystroke.

HEXADECIMAL ENTRY is made by simply pressing the dppropriate
keys in sequence.

CURSOR keys move the CURSOR LEFT and RIGHT. When either of these
keys is held down the CURSOR first STEPS automatically for one full line: then
HOPS a line at a time until the key is released. If § is pressed first the
CURSOR moves - directly up or down without stepping first. A little practice
brings easy control of the CURSOR. The actual ADDRESS of the cursor is shown
in the first two locations of the STATUS LINE. This always starts with & 1
which may be ignored. Pages O to 7 are EPROM (or whatever is in the ZIF}.
Pages 8 to F are RAM BUFFER. If you move the CURSOR around you will see
that the CURSOR ADDRESS changes: you can tell the absolute location of the
CURSOR by looking-at this CURSOR ADDRESS.

The PAGE key permits a direct jump between pages which can save
a lot of CURSOR movement. Press PAGE,* which puts CC in the PROMPT, then
press whatever PAGE you want, a single digit, 0 to F.

$FIX provides an ALTERNATE CURSOR function. When FIX is pressed
the CURRENT CURSOR is stored in locations 3 and 4 of the STATUS LINE.
Therezfter the DIFFERENCE IN HEX between the CURSOR ADDRESSES is shown
in the penultimate location of the STATUS LINE, next to the PROMPT

LOCATION.

- $SWAP exchanges the CURRENT CURSOR with the ALTERNATE CURSOR.
This COMPLEMENTS (subtracts from zero) the HEX DIFFERENCE as shown on-
screen. One purpose of the two <CURSCRS 1is to permit calculation of
displacements for jumps or branches which are program-counter-relative. (1f
the program-counter is incremented by the instruction you will need ONE LESS
than the actual HEX DIFFERENCE between source and destination}.
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INPUT and  OBTPUT FOUTINES are available. These are covered

separ ‘U(‘Xy.

SRUN transfers

SF —erfan s Hoxt instructicnh at the first - OCATIC

program-controt 1o the ZiF SOCKET. - The [INSSHD

i whatever
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$COPYFIRM copics SOFTY's own FIKMWARE MONITOR into the RAM
BUFFER. :

$COMPARE examines every location of the device in the ZI1F und

COMPARES the corresponding bvte in the RAM BUFFER. locatione which ffer
are HIGHLIGHT (< the <current’ page) and the total of all discrepancie: is

entered in the tec in \
BURN writes the contents of the RAM BUFFER into EPROM. After
the BURN ancti oo Hish the( ¥ functien is ¢ icaliy:
: € s & 1 m
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Z1F device into RAM BUFFER.
SOETY's functicns apart fron

most instantanecus.

you whether your progvam wﬂl go into the EPROM.
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capable of being
t and counted
available on thé original

This  function

on . experience. it's wvalue is to check out an
ing the .program:in RAM BUFFER. 1t is also useful
n EPROM without erasing it - the mcds could

$EZX-RAM copies the contents of the RAM EUFFER intoc a EYTEW]DE
RAM in the Z1F socket. Tt RAMs have lar pin-out to the EPRCM and
if is oriy necessary to connect WRITE STi and CHIP SELECT 10 hcwe a
i e\'eu,‘o'ﬁ to 4K of RAM BUFFER.

&

$MATCH is a function which will HIGHLIGHT all occurrences of any
byte. MATCH enters BB (for byte! in the PROMPT. The following two keysirokes
are. :aken as the byte and all locations y‘m'ch' contain **the byte are

$CLEAR FORWARD OR BACK will write all high bits (FF) intc RAM
BUFFER in front of or behind the CURSOR. The reason. why the CLEAR function
s all-hi i that an unprogrammed EP:«WA is all high.

INSERT looks forwards to the first occurrence of three unused bytes
(FF FF FF) anc shifts code rightwards to give you room to insert another
instruction. Most programmers - wculd not permit the correction of faults so
readily!

DELETE is the opposite of INSERT - the first three bytes clear (I'F
FF FF) are found and the code is shifted leftwards to remove the instruction
under the CURSOR. Both the INSERT and DEIETE instructions will shift as much
cf of the 2K .as is necessary but neither will work if there 1s nc free space.
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OFTY has a  set of sunctions for handling code in By K whith
may be called by a single keystroke.

DEFINE puts .DD in the PROMPT. The curser may then be moved
BACKWARDS to enclose the BLOCK of data.

MOVE puts FE in the PROMPT. The CURSOR “keys  will ‘then MOVE
< i D Pt O T s i

the defined block thirough RAM. Interveuing data
of the blcck, Nothing is erased: 1t i stFe-timi
oR o a for shifting s fr that '
) it 3 with>ut
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it is _Possible to call the block as a SUBROUTINE whilst it is .n
SCRATCHPAD U‘mq the $COSUB function. This provides a method of w; liing vyous
own KEYFUNCTION(S) - see example later,

TO GET OUT OF BLOCK MODE USE THE $ KEY.
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SOFTY has a ribbon-cable lead terminated in a 24 pin plug which
may be inserted into a system as ROM. The white arrow indicates pin 1. The
normal chip-select is a negative going signal to pin 20 of the ROM PLUG. It
is possible that a masked ROM may have multiple chip-selects, both positive

and negative going. Pins 18 and 21 are also brought through the cable and
these connections are exposed above the right side of the keyboard. Address
line 11 may be connected to either pin 18 or pin 21 -"standards vary.

1f A/11 is connected then the external system will see whichever
device is in the ZIF as the lower 2K of the 4K ROM: otherwise it sees only
the RAM BUFFER as 2K of Read-Only Memory. The lower 2K could be a 2K
BYTEWIDE RAM, a 2716 or half a 2532 or 2732. If there are multiple chip-
selects then it will be necessary to add a gate f(a single 74L500 is usually
dequate) to decode these into a single negative going chip-select. The line
n pin 20 can be cut beneath the board (This track is marked CS in two
aces near JA). The most effective way to add a decoder gate~into a system
s to bend all its pins horizontal except 7 and 14. Then you solder it over
another chip to pick up Vecc and Ground. The connections are wire-wrapped
or soldered to the flying pins.

rl
i

: The DATA, ADDRESS and CHIP-SELECT 'lines to the ROMULATOR LINK
are buffered by LS. TRI-STATE BUFFERS. The inputs present ONE LS LOAD to
the external system. It is not possible for the external systerr to corrupt the
program. SOFTY has priority of access: it is possible to change data in any
address location via the keyboard without disconnecting the ROMULATOR LIiNK.

AECESS - TIME -OF -ROMULATOR

% You cannot expect too much speed. Fast memory systems require
careful board layout: stuffing signals down ribbon-cable is the antithesis.
This speed problem is one of interconnection - it is not inherent to SOFTY.
tem which emulates the processor or memory will have this same problem
no matter what it cost. There are, however, some things which can be done
to heip:

The chip-select lines can be removed from the cable and run
separately. This prevents the worst of the cross-talk. (This access-time problem
has nothing to do with propagation-delays in the cable. The cable only adds
a couple of nanoseconds to memory access time. The buffers maybe add 80
nancseconds more T

You could use faster 211.1.'5, ‘nominally 450 nancseconds as supplied.

The ribbon-cable could be shortened or replaced with a more
elaborate type which has interwoven ground-screens. {(We are looking for a
source of supplyj. Make a good ground connection between the -two systems
- don't rely on the ground which passes through the cable.

Standard SOFTY access-time will be somewhat better than a

microsecond. The "Tuning" techniques outlined here will improve this
considerably. .
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+INPUTS“AND:z OUTPUTS.

SUFTY has three different methods of transmitiing and receiving
data.

1) Bit-serial input and output routines at 110, 300, 600, 1200 and
2400 baud.

2) ° Standard parallel input and output routines with handshake.

<3) TRANSWIFT input and output routines for easy transfer of data
between microsystems and cassette tape for storage. =

In the case of the input routines it is assumed that the transmitted
data is in ASCII and each word received is automatically translated jinto
hexadecimal. Any character which is not hexadecimal ti.e. not ASCIL1
0,1,2,3,4,5,6,7,8,9,A,B,C,D,E or F) is ignored. It does not matter if your
computédr transmits NULLS, CARRIAGE RETURNS, LINE FEEDS, SFACES etc. because
SOFTY will ignore them. This makes it easier to write a program to transmit
the code product of an assembler to SOFTY.

When SOFTY 1is transmitting, however, it is assumed that
receiving device is a printer.Each byte of code is transmitted as iwo A
characters with spaces between bytes. Line feeds and carriage returns arc
also transmitted, with extra line spacing between each 256 byte page. The
output of the printer looks similar to the presentation of data in screen format.

<

PARALLEL -INTERFACES:

THE = INS8154 RAM 1/0 has
strobe data .in and .out via PCRT A
processor . attention. The signals which
"handshake" are the top two bits of PORT B.

All bits of both peérts are connected to |B.
Via ]B SOFTY will perform parailel data transfers with
systems which are similarly equipped.

An example of such “a system is a printer
with a paraliel port (normally called CENTRONICS TYPE)
or a computer which is capable of transmitiing to a
Centronics printer. = 5

The transmitting device should place data

on the.  lowest seven  data bits, the eighth being
+5Svolts unimportant in an ASCII transmissicn, and then apply
SER.OUT a negative going STROBE signal to pcrt B7 When data
A7 = is .im the input buffer a high-going signal, BUSY, is
A6 output on port B& After the data has been read from
A5 the buffer BUSY will go low again, which indicates
A4 tto . the transmitting device that it is ready for more
A3 data.
A2 : :
Al Output signals wuse the same.. pins: data
AO is placed on the lower 7 bits of PORT A, and STROBE
is issued on Port B€ The answering ACK signal should
go to port BY :

{B CONNECTOR
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