GMs833
‘RAM-DISK’

he... «kyj

Gemini
MultiBoard
Microsystem

TABLE OF CONTENTS

PRRPRPPR

N

W W wwww
OCURONE

BRARARS
NP RRPRPR

| NTRODUCTI ON

.1. The Genmini GWB33 .
.1.1. Wy a 'RAMDI SK ?
.1.2. The GwB33 approach
. 2. CQuarantee

THE GEM NI GH833 RAM DI SK

I NSTALLATI ON

Gener al

Switches S1 - $4

LK1 - /NASI O

LK2 - C ock

Port Addresses

LED - Activity I|ndicator

SOFTWARE

CP/ M operation

.1. BIOS Versions 2.3 and 2.4
.2. BIOS Versions 2.8 and | ater
.2.1. SUBMT Operation

.3. Using the RAM DI SK

Your own software

P RRRRRE

WWWNNNN

OO W



Gem ni GvB33 User Manual issue 2 22/ 01/ 85
1. | NTRODUCTI ON

1.1 The Gemini GVB33
The Gemini GWB33 ' RAM DI SK' board is an 8" x 8" 80-BUS and Nasbus conpati bl e board designed for use as a high speed, 512Kbyte 'disk drive' with Gem ni
Mul ti Board and Nascom conputers.

1.1.1. Wy a 'RAMD SK' ?

Any met hod of expanding the address space of the Z80 suffers fromthe problemthat it tends to be unique to a particular system and no standard software
will support it. Only software witten specifically for the systemwould be any use, and it is likely that software |like that would be extremely thin on the
ground. So the approach being taken now, by a |arge nunber of manufacturers, is to use the extra nmenory in conjunction with disk operating systens (DCSs),
and to nake the nenory appear as a disk. This solves virtually all the problens. The DOS handl es the nmanagenent probl em of organizing data in the extra
menory, and all that has to be added to the BICS of the disk system is a sinple driver to convert a disk track/sector read/wite request into a read/wite
request to a specific area of this extra nmenory. Al the standard disk software still runs perfectly under the DOS, but any read/wite request the 'Menory
disk' will result in an immediate response. This is because it only takes a few mcroseconds to |locate the wanted 'track' and 'sector' on the nmenory drive,
as opposed to tens or hundreds of mlliseconds on a nechanical drive.

1.1.2. The GwvB33 approach

The GMB33 is not a conventional RAM board, but has been designed to use three Z80 I/0 ports, which may be regarded as 'track', 'sector- and -data'. This
allows the board to be very sinply interfaced to CP/Mto appear as an extrenely high-speed disk drive - over 30 tines faster than a conventional floppy disk
in certain applications. The GvB33 'RAM DI SK' is supplied with 12K bytes capacity, and an on-board DIL switch allows multiple boards to be fitted to a single
system Also included on the | eading edge of the board is an LED, an activity indicator which illumnates every tine the board is accessed.

1.2. CGuarantee

Your GVB33 RAM DI SK board is guaranteed by the supplier (your Dealer) for one year fromthe date of purchase. However, being a system nodule, any faults
attributable to incorrect installation or use of the board within your systemw || be fully chargeable as to both parts and | abor.

Any queries regarding the inplenmentation of your GvB33 RAM DI SK board shoul d be directed at your Gemini dealer.

2. THE GEM NI GvB33 RAM DI SK

The Gemini GWB33 RAMDI SK is not a conventional system menory board, but is arranged as a block of nenory separate fromthe 80-BUS address |ines, which the
CPU can only access via three |/0 ports. To communicate with the menory, the CPU has to wite an address to two |/0 ports, and then read/wite data fronfto
anot her | O port.

If the RAM DI SK nenory was addressed on a byte-by-byte basis, the data transfer rate would be slowed, and the board woul d be rather clunsy to use. However
the board has been optim zed for use with CP/M and the interface has been nmade 'disk-1Iike.

One can regard the three 1/0 ports as 'track', 'sector', and -data'. The address applied to the 512K byte nenory array is made up of three components: AO A6
coming froma seven-bit counter, A7-Al4 fromthe 'sector' latch, and Al5-Al18 fromthe 'track' latch. In addition, the four high 'address' lines fromthe
"track' latch are conpared with an on-board DIL switch to provide an enable signal to the nmenory array.

The seven-bit counter is controlled in two ways: Whenever data is witten into the "track' register, the counter is cleared. Wenever data is read/witten to
the data port the counter is increnented. Thus the menory array can be regarded as a disk of sixteen tracks, (the low four bits of the 'track' register),
with 256 sectors per track, (eight bits of the 'sector' register), and with 128 bytes per sector, (the seven bits of address fromthe counter). So transfers
to and fromthe RAM DI SK occur in blocks (or 'sectors') of 128 bytes each.

This way of adding extra nmenory, as well as being nore economical in its requirenments for support software, is also economical in hardware. In the case of a
paged or napped nenory board, the nenory has to be designed to work at the full speed of the shortest Z80 nenory cycle -the ML and refresh cycle. Wth the
1/0 approach the nenory array only has to neet the nore rel axed specification of an 1/0 cycle, thus allow ng slower RAMS to be used, and leading to a nore
reliable board with larger margins on critical timng paths.
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3. | NSTALLATI ON

3.1. General
Careful ly unpack your GvB33 and exanine it for any mechani cal damage. In the event of any damage pl ease informyour deal er inmediately.

Your GVMB33 will have been shipped to you fully tested and working. All that should be required is for the board to be plugged into the bus. However, as there
are a nunber of link and switch options on the GvB33 it should prove useful to read through this manual carefully first.

When pluggi ng the GVB33 into the bus please take great care, excessive force should not be required, any difficulty that is encountered will in all
probability be due to the keyway of the edge connector not slotting accurately into the slot in the edge of the board. Ensure that the board is plugged in
with the edge connector going in first and the correct way around, it should not be possible to plug the board in the incorrect way around because of the
keyway. Power is automatically connected to the board through the bus - refer to the 80-BUS or Nasbus specifications for further details.

3.2. Switches S1 - $4

The standard GvB33 board provides a nmenory drive of 512K (or 0.5Myte) capacity. If this is insufficient then further boards nmay be added. Current Gemi ni
CP/Minmplenentations allow up to four boards to be used, providing a capacity of 2 Miytes. Several GWB33 boards may be installed in a single system but to
use nore than four boards requires customsoftware. (See Section 4 - Software.)

A 4 pole DIP switch is fitted to the Gv33 to allow nmultiple boards to be installed in a single system If only one board is to be installed then all four
DI P switched should be "ON . If there are to be nmultiple boards then the follow ng switch positions shoul d be used.

Note: |If the user wants to have GMB33 boards in the systemthat will not be assigned as CP/Mdrive "M, but will be used via user-witten software, then the
DL switches) should be set to a higher nunber. See Sect. 4.1.

Board Nunber Sl S2 S3 4
1 N ON ON ON
2 OFF ON ON ON
3 ON OFF ON ON
4 OFF OFF ON ON
5 OoN ON OFF ON
6 OFF ON OFF ON
7 ON OFF OFF ON
8 OFF OFF OFF ON
9 ON ON ON OFF
10 OFF ON ON OFF
11 ON OFF ON OFF
12 OFF OFF ON OFF
13 OoN ON OFF OFF
14 OFF ON OFF OFF
15 ON OFF OFF OFF
16 OFF OFF OFF OFF

3.3. LK1 - /NASIO

LK1 is situated near pin 1 of IC70 and determnmi nes whether or not the GvB33 generates a /NASIO signal. If the link is nade a /NASIO signal will b generated.
The /NASIO signal is only required for systens based on the Nascom 1 or Nascom 2 boards. This is because on the Nascomthe I/0 ports are no fully decoded.
Only one |1/0 board in a systemneeds to generate /NASIO This signal is NOT required with Gem ni MiltiBoard systens.

Wth Nascom 1 the I/0 internal/ external link (LK1) should be set to external and, because of a decoding error on Nascom 1, the on-board PIO (I C35 nust be
removed. Wth Nascom 2 the 1/0 internal/ external switch (LSW2/8) should be set for external operation.

Note that the GVB33 does not provide the Nasbus DBDR signal, and so if the board is to be used with a Nascom1l it is necessary to inplenent additional
circuitry on the Nascomto establish the required data-bus direction and switch DBDR accordingly.
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3.4. LK2 - dock

LK2 allows the clock input to the board to cone fromeither the 80-BU CLK line (line 5), or the AUX CLK Iline (line 8). The GvB33 requires a 4M cl ock input.
If the systemin use does not have a 4M Hz systemclock, then it will be necessary to cut the trace between 1 and 2 on LK2, and connect 1 to

in order to pick up the clock input fromthe AUX CLK Iine, which will have t be provided with a 4MHz cl ock.

3.5. Port Addresses
The standard port addresses for the G833 RAM DI SK are:

TRACK OFBH
SECTOR OFCH
DATA OFDH

These are provided by the 833-1 PROMfitted in position I C65. This PROM al so decodes ports OCH - O7H to provide the /NASIO signal. If it is require to decode
the GWB33 at any ot her addresses then custom PROVS may be ordered via any Gem ni deal er.

3.6. LED - Activity Indicator

Situated on one edge of the GvB33 is an LED. This will light on an access to the data port of the GWB33, and for cased systens it is possible to disconnect
the LED and bring it to the outside of the unit. Note that the circuitry associated with this has been deliberately designed so that the LED will illumnate
regardl ess of whether the actual 'track' and 'sector' being selected correspond to nenory on any specific GvB33 board. Consequently an one LED will

indicate activity on any GvB33 board, and so if activity indication is required in a cased system only one LED is required.
4. SOFTWARE

The GVB33 may be used either under CP/Mor directly by a user program If operation is to be under CP/Mthen Gemini CP/MBICOSs are available to support it.
Al ternatively the user may choose to nodify their own CP/M This section describes the Gemini CP/MBIOSs that support the GWB33, gives an idea of how the
user may nodify their own CP/M and gives details of how the board may be driven directly by an application program

4.1. CP/ M operation
Support for the GvB33 has been provided in Gemni CP/MBIGSs Versions 2.3 and higher. The version nunber of the BIOS that you are running is displayed when
the CP/Mis first |oaded.

The actual GWB33 software inplenmentation does vary slightly with different versions of the BIOS and the foll owi ng summary covers currently avail abl e Gemi ni
CP/ MBI GSs. |If you have ol der versions of the BIOS or CONFI G then up-to-date versions are available via Gemini dealers for a nom nal charge.

4.1.1. BIOS Versions 2.3 and 2.4

Bl OS Version 2.3 supports one GvB33 only, as drive 'M. The BIOS is so arranged that it does not re-initialize the nenory drive if you are forced to press
Reset. The CP/ M bl ock size used is 2K, and the nunmber of directory entries is 64. BICS Version 2.4 has the sane support for the GvB33 as V2.3, but the nunber
of directory entries has been increased to 128. In both cases it is assuned that the GWB33 is set as board 1 (i.e. all switches ON.)

To set-up one of the above BIOSs to enable the "M drive it is necessary to alter one of the values in the patch area. Doing this is described in the manual s
that were supplied with your CP/Mand/or Gem ni equipnent. In this instance the byte that needs changing is XXA2, and bit 7 of this byte should be set.
Version 1.2 of the program CONFI G has been extended to allow the user to do this nore easily. It is only necessary to run CONFIG and sel ect the option 'G on
the 'Menmory Driver menu option. (This sets the nost significant bit of the 'nunber-of-boards' entry in the patch area.)

- 3 -
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4.1.2. BICS Versions 2.8 and later.

Bl OS Versions 2.8 and 3.0 support up to two GvB33 boards (i.e. 1 Miyte), and BIOS Versions 3.1 and later up to four GvB33 boards (i.e. 2 Mytes). These Bl CSs
support the GvB33s as drive 'M and are so arranged that they do not reinitialize the nenory drive if you are forced to press Reset. Detection of the nunber
of GvB33 boards present is automatic, and the BIOS sets itself up automatically. It is assunmed that RAM DI SK boards will have their DL swtches set
sequentially fromBoard 1 upwards. If the user wants to have GvB33 boards in the systemthat will not be automatically assigned as drive "M, then the DL
swi tches) shoul d be set to a higher nunber.

Following a 'col d-boot' of CP/Mthe BIOS | ooks to see if, and how many, GWB33s are present, starting at board 1 and going up to board 4 (only up to board 2

with BIOSs 2.8 and 3.0 - incorrect operation may occur if nmore than two boards are present). |If any exist then a drive "M is set up.
The follow ng table shows the CP/Mdrive 'M configuration that will: automatically be sel ected:
Nurber of Tot al CP/ M BI ock Nurber of
GVB33 boards capacity si ze directory entries
1 512K 2K 128
2 1024K 4K 256
3 1536K 8K 512
4 2048K 8K 512

Following initialization the CP/MBICS perforns two other operations Firstly it copies the CP/Msystemimage fromnmenory to a 'systemtrack’ on the
'"RAM DI SK' . Thereafter all warm boots occur fromthe nmenory drive rather that drive 'A, considerably speeding up that operation. Secondly the Bl OS patches
the BDOS so that drive 'M becones the default drive that is | ogged of whenever the BDOS is reset. The net result is that a systemwith a Gv3: installed
will always start up with a pronpt of 'M>' rather than the nore usual 'A>'. As these CP/Ms al so have CCPZ inplenented, with its hierarchic search path, this
nmeans that progranms on drive 'A" will automatically b, located and | oaded (see the CCPZ manual supplied with the CP/M. If, however the nore usual pronpt of
"A>'" is still required, this can be achieved by using the CONFI G program and setting up an auto-execute command of 'A'.

4.1.2.1. SUBMT Operation.

Wth the automatic patches by BIOS 2.8 et se ., as described above this neans that a CP/Mdisk reset command will log-in drive "M, ant submt files will be
| ooked for on "M. It is therefore necessary t, change SUBM T and XSUB to work on 'M. The exact nodification will depend on the particular versions of the
prograns, but what it is necessary to do is to change the drive which is used for the $$$. SU file. Thus, search for occurrences of $$$ .SUB and change the
precedi ng byte (which contains the drive nunber) to Obh (=M) (Currently this byte will be set to either 00 (for the default drive) o 01 (for drive "A).)
You may find that these changes have al ready bee made on your CP/M naster disk, the resultant files being called, SUBMTM COM and XSUBM COM The effect of
the use of these BIOS versions along with these program changes, will be nuch faster SUBM T operations.

4.1.3. Using the RAM DI SK

Using the RAM DI SK requires a careful approach to work to ensure that a the end of the day all changed and new prograns end up back on permanent storage
(disk). Copying a file to disk as soon as it is changed rather defeat one of the benefits of the RAMDI SK, but it has to be remenbered that the RAM DI SK is
vol atile. Though the Gem ni BI OGS does not obliterate files if you are forced to press the reset switch, it cannot protect you against accidental (o

del i berate) powering down.

This is the time when the programmabl e function keys of the Gemi ni keyboard conme into their own. At the start of a session one (or nore) can b programmed up
to provide a backup command, (e.g. PIP AA=M*.MAC M, and the this key can be pressed at idl e nonments when you pause for thought (or answer the phone), and,
finally, at the end of the session.

In certain applications the volatility of the RAMD SK will not matter. For exanple, if the application requires as rapid as possible access to any record in
a very |large database, then when the programis started it can copy a nunber of index files to the RAM DI SK, and use these to control access to the database.
If the power fails nothing of inportance will be lost.

- 4 -
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4.2. Your own software
If you are witing you own drivers for the GvB33 RAM DI SK, perhaps for your own BICS or a customprogram it is best to regard the board as a 'disk' with the
foll ow ng characteristics:

16 Tracks per board
256 Sectors per track
128 Bytes per sector

As well as the drivers you will need a data managenment programthat organizes what is stored where on the disk. If you are using CP/Mor a simlar disk
operating system this will already be taken off for you by the BDOS. If you are using the board direct in a non-disk environment, then this is a function
your own programwi || have to handle.

This controlling program (e.g. the CP/M BDOS) passes read/wite requests to the low level drivers (e.g. the BIOS) requesting a transfer of data between a
bl ock of menory and a track and sector on the RAM DI SK. The | ow | evel drivers for GvB33 are very sinple and woul d be: -

Ld a, (sector) ; Set the sector

Qut (sec port),a

Id a, (track) ; Requested track

Qut (trk port),a

I'd hl, dnaaddr ; Set HL=transfer address
Id b, 128 ;128 bytes to nove

Id c,data_port ; Point at the data port
inir ; Read the data

(Use OTIR for a wite)

If you are driving the board directly, the controlling programcan also be sinple if you are dealing with a specific problem For exanple, if the controlling
programis dealing with data based on 128-byte records, the GvB33 RAM DI SK can be considered as a renpte array that holds 16 * 256 records. A driver totally
witten in a high level |anguage can be used, using the INP and QUT statements (or simlar) to read and wite directly to the control and data ports of the
RAM DI SK. However that approach |oses the speed advantage of the RAMDI SK, as all the data transfers run at the rate of the |language interpreter (or

conpiler).

A better approach is to use a small machine code routine and to set aside a small anmount of nmenory as a buffer. The driver then can be called by using
what ever nmechani sns are provided by the high | evel |anguage being used. (e.g. USR function or the CALL interface in sone BASICs.)

Assenbl y | anguage exanple for |lowlevel drivers for interfacing to the GvB33 RAM DI SK. This assunes the RAM DI SK is organi zed as 4,096 records of 128-bytes
each. , On calling: DE = Record nunber (0-4095)
HL = Menory buffer for data transfer

read: |d c, 0 ; Indicate read
jr rw
wite: Idc,| ; Indicate wite
rw. I d a, e ; Set the sector
out (sec port),a
Id a, d ; Requested track
out (trk port),a
Id a,c ; Load flag
Id b, 128 ;128 bytes to nove
I d c,data_port ; Point at the data port
or a ; Read or Wite?
jr z, do$rd ; Skip if a READ
otir ; Wite data to the card
ret
do$rd: inir ; Read the data

ret - 5 -



