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Di skette Drives Supported by V2Bl OS and V2FORMAT

The V2BI OS for CP/M 80 and the V2FORMAT di sk format software both support the follow ng
Drives and Medi a:

3.5" DD PC floppy (720K)

3.5 HD PC floppy (1.44 Moytes)

5.25" mni-floppy (many formats and capacities)

5.25" HD PC floppy ( 1.2 Muyte, and 360K capabl e)

8” Si ngl e and Doubl e Sided, Single and Doubl e Density

Pl ease note that support of a drive and nedia does not entail support of the MSDOS file
systemin the case of PC type drives. Throughout this document the terns ‘mni-floppy’
and ‘5" drive, (or disk) refers to the older 5.25" floppy drives that made an
appearance, starting around 1975, to about 1984. Exceptions would be 5.25" drives |ike
the M tsubishi M4854 which was a 5.25” enulation of the earlier 8" drives. Mni-floppy
drives used recording frequencies of 125 kHz MF and 250 kHz MFM Fornatted capacities
could be as low as 70 kil obytes, and up to 800 kil obytes. They canme in packages that
were designated as ‘full height’ (3-5/16"), “half-height” and some “one-third height”.
They had a spindle rotation of 300 RPM and track-to-track seek tines as slow as 20
mlliseconds. You may conme across this type of drive fromtinme to time, and you may

wi sh to read sone of the diskettes supported by these drives. V2BIOS can read a number
of them and you can set it up to read nmany nore. V2FORMAT covers a lot of the formats
used on those early drives, so you can produce ‘new diskettes and duplicate old
formats you di scover.

The introduction of the 5.25” HD drive for the I1BM AT in 1984 marked the end of the
ol der mni-floppy concept. The HD drives act |ike 8" drives. They use recording
frequenci es of 250 kHz FM and 500 kHz MFM and rotate at 360 RPM just |ike 8" drives.
You get up to 1.2 Moytes formatted capacity, |ike a doubl e-sided 8" drive. They can
read and wite the old 360K I BM PC ‘standard’ nini-floppy diskettes as well.

The introduction of the 3.5" 720K drive was a regression. Wth a 300 RPM spi ndl e speed
and data frequencies of 125 kHz MF and 250 kHz MFfM it was a mni-floppy made small .
The nice feature was that the nedia came in a hard case you could fit in a shirt
pocket .

Finally, the 3.5 HD drive was introduced, and it seens to have marked the end of the
popul ar floppy di sk concept. Most 3.5” HD drives are actually “three-node” drives. They
handl e 720K nedia at the same RPM and recordi ng frequencies, and they got back to 8"
drive data frequencies of 250 kHz FM and 500 kHz MFM giving 1.44 Moytes capacity at
300 RPM They can actually run at 360 RPM giving 1.2 Mytes capacity, but that seens
to be little used. While a 2.88 Myte 3.5" drive was later introduced, it is seldom
seen in mass marketed systens.

As far as V2BI OS and V2FORMAT are concerned, the drives are classified as foll ows:

Desi gnati on Drive Types R/ W Fr equency

m ni -fl oppy old mni-floppies 125 kHz FM 250 kHz MFM

m ni -fl oppy 3.5" 720K drive 125 kHz FM 250 kHz MFM

HD Drive HD 3.5" & 5.25" 250 kHz FM 500 kHz MFM

HD Drive 8” 250 kHz FM 500 kHz MFM

Thus, 5.25" HD and 3.5” HD drives (with HD nedia) are treated as 8" drives. As far as
the Versafloppy Il controller is concerned, both these drives, w thout any alterations,
are 8" drives. Even though the 3.5” drive rotates at 300 RPM by default, the WD179X
controller chip on the Versafloppy Il is unaware of this fact. Note that a 3.5” HD

drive with 720K nedia, is seen as a nini-floppy by V2BI OS and V2FORMAT & the WD179X.
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About V2BI 0S, V2FORMAT and V2LOADRL & 2

V2BI OS

V2BIOS is a CBIOS for use with the Z3S, D3S, D4S and Versafloppy |1 floppy disk
controller cards and the Digital Research CP/M 80 8-hbit operating system It can be

qui ckly adapted to other FDC boards, and details about this will be covered in the
section “lnmplenmenting Other FDC Boards”. For this release, however, the software and
docunent ati on concentrate on the Versafloppy Il (VF-11) as the target controller board.

The m nimum requirenents to get CP/ M 80 operational with the V2BI CS are:

1. An S-100 systemcontaining a VF-11 board.
* The VF-11 can be a second FDC in the system
2. A Z80 CPU board with a clock frequency of 2MHz or higher.
3. An |/ 0O device for communicating with a keyboard and screen (a console, or
consol e enmul ator).
4. 32K bytes of main nmenmory (48K to 64K preferred).
5. At least one disk drive connected to the VF-11, of 8", or PC HD fl oppy of the 3.5"
or 5.25” type. You can put any mx of these drives on the VF-11.
6. Sone version of CP/M80 (or work-alike) running on the S-100 host system

7. The V2BI OS distribution files should be transferred to a diskette that is readable
in the host system |f you are not going to custom ze the V2BI OS at the source code
I evel you could start with just the V2BOOTX and CPMXXK system i nage files.

V2BI OS di sk format characteristics.

Data Tracks

The data, or user tracks can be set to a wide range of data density and sector sizes.
You sel ect single or double density, single or double sided, with sector sizes of 128,
256, 512 and 1024 bytes. Dependi ng upon the options sel ected, diskettes can be prepared
which range in size from70 Kbytes to 1.66 Mouytes. V2BIOS will work with any m x
installed in any drive.

System Tr acks

The systemtracks are of a fixed format (for now), and that format was selected to
exhibit the foll owi ng characteristics:

Si ngl e Sided --- a single sided drive can read them

Single Density --- a slow CPU can performreliable data transfers

Two System Tracks --- compatible with the original CP/M standard

512 byte sectors --- with 9 sectors per track, giving 9,216 bytes for a |large CBIOS
NOTE:

V2FORMAT al l ows you an alternative to this systemtrack structure. Wth V2FORMAT you
can format ‘standard’ diskettes, in which all tracks, including the systemtracks,
contain the exact sane layout. Such diskettes are not ‘Sysgenable’ with the present
V2Bl OS Sysgen utility.

Advant ages of the V2BI OS and V2FORMAT Sof t war e

V2Bl OS and V2FORMAT operate i ndependently of any system ROM Some CPU cards have
onboard ROM routines that are tied to the CBIOS and Format software supplied with the
system |In such cases you are restricted to a maxi mum menmory size for the running CP/ M
system and a small subset of format types that can be applied to a diskette. In nost
cases, the ROM and onboard scratch-RAM on these CPU boards can be switched out, so
that, with V2BIOS, you can |oad a CP/ M system which uses all avail abl e RAM on your
menory card. How to do this will be covered shortly.
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Readi ng Non-V2BI OS Di skette Fornats

VWhen readi ng other diskette formats, V2BIOS is set to work with only the SSSD or 3740/1
for 8 formats and one 5" mini-floppy format (but you can add others). Wen doing so, a
message is printed on the console to indicate that a foreign format is being accessed:

STD Di sk?

If the drive is designated as an HD drive, V2BIOS then sets up for the 3740/ 1 format
and allows CP/Mto check the directory and performnormal read/wite operations. If the
di skette is not 3740/1 format, the directory read will slow down and a di sk error
usually a Record Not Found (RNF) nessage is printed. If the disk is an old 5" mni-
floppy type, and the drive is designated as 5" in the Step Speed Table, V2BICS sets up
for a diskette with the followi ng characteristics

18 sectors per track
128 bytes per sector
about 78 kil obyte capacity

Internally, the V2BI OS uses the STDDDB structure for 8" SDSD di sks, and the ATLDDB
structure for the 5" mni-floppy disk

Setting V2BIOS to Read Ot her Formats (optional reading)

One way to easily read other formats, is to replace the ATLDDB structure with one that
descri bes a common format you want to read often. You would assign a phantomdrive
select value for it, say CP/Mdisk “E:”. Wen select disk is called, you nmust have it
nodi fied to test for “E:” (a value of 4 in the Cregister), set the correct flag byte,
and then nove that DDB into place for a pre-selected disk drive, usually the | ast
physical drive, so you will nmake an extended ADRTAB set for that drive (see the section
“Inpl ementing Ot her FDC Boards” for details on ADRTAB). This has been done for the core
Z3BI CS, and in fact, phantomdrives of any number were inplenmented, so that many
formats could be read. A better way would be to wite a utility with many drive formats
sel ectable froma nenu, the selected format having an assiociated DDB copied to the
ALTDDB area of the V2BIOS, and that may be done yet. A sanple of DDBs used for
Compupro, Lomas Data Products and Andi com di sk formats can be found in the ALTDDBS
section.

V2FORMAT

V2FORMAT is ready to run under any CP/M 80 system You just need a VF-11 controller
installed, and it can be the second controller in a systemif you boot from sone other
controller. Just be sure that the 1/0O space used by the VF-11 does not conflict with
ot her hardware in your system Ports 63H to 67H are used by the VF-11

V2LOADR1 and V2LOADR2

If you change V2BIOS to work with other systemtrack formats, or if you decide to use a
substitute for the DRI CCP (Nova DOS, ZCPR etc.), you should be aware of the different
systemtrack | oader characteristics.

V2LOADR1

V2LOADR1 expects the full 512 bytes of sector 1, track O to be |loaded into nenory. It
then picks up the junp page fromthe standard DRI CCP, |ocated at byte 130 above the
base of sector 1. This page value is then used to calculate the true | oad address of
the system In this way, one | oader can be used for all relocated versions of CP/M



V2LOADR2

V2LOADR2 must be reassenbled for every V2BIOS relocation. It is hard coded to nove the
rest of the CP/Mimage into the correct nenory starting address. When you assenbl e
V2Bl OS, you are pronpted for the top of nenory to assenble the source addresses for.
You nust then assenble the V2LOADER2 source, which pronmpts for the size of the CBICS,
then (3 for the present 3K) and then pronmpts for the top of CP/M nmenory, so enter a
val ue that matches that of the V2Bl OS you have just assenbled. During assenbly of
V2BI OS you will be given the MOVCPM nenory argunent, and the relocation value for the
V2BI OS that natches it. See the section “Building your own CP/M for instructions on
how to conbine the generated files for a new systeminmage. The R or relocation val ue
for both V2LOADER1 and V2LOADER2 wi || al ways be 900, unless you custom ze the | oader
address to suit sone special needs you want to incorporate into your new system

Swi tching Qut Onboard RAM and ROM

How t he onboard RAM and ROM are swi tched out during boot up depends upon the schenme

i mpl enented on each CPU board. |If you are unable to determine howto do this at first,
just install a V2BIOS CP/Mimge that fits bel ow the RAM ROM area. Once you know t he
scheme, you can inmplenment it in a nunber of ways, some of which are.

1. Relocate the bootstrap to main nenory, pass control to it, and be sure it is coded
to switch out the onboard nmenory.

2. Bootstrap from ROM and use a re-coded V2LOADR on the systemtracks that perforns
the switch out.

For the SD Systenms SB-200 CPU the foll owi ng code switches out the RAM ROM

Wi A 2
our  7FH

If you use an SBC-200 CPU, an alternate | oader V2LD200X HEX is supplied to conbine with
the system nenory i mages, so that switching out is acconplished at |oad tine. The

| oaders are V2LD2001. HEX for auto-systemrelocation, and V2LD2002. HEX for matching CP/ M
i mge relocations. Relocate them by 900 under DDT when naking a system i nage .

Li st Device Operation with V2BI OS

The distributed software is coded such that the CP/MIlist device always returns a READY

value. The list output is a non-functional routine. In this way you will not suffer
syst em hang- ups should you use the printer device or accidentally toggle the |ist
output (control-p at the command pronpt). To add printer support you will have to

change the source code at the LIST and LI STST entry points.



Creating A Working System
Qui ck Overvi ew

1. Patch a ready-to-Sysgen imge to suit your console |I/O ports.

2. Format a diskette to V2BI OS standards, using V2FORNMAT

4. Execute the patched imge with the enbedded Sysgen programto Sysgen
the formatted diskette.

4. Execute the V2BOOTX programto |load the systemtracks and bring up CP/M

Det ai | ed Overvi ew

The steps involved to get the V2BI OS operational are:

1. Install a Versafloppy Il into a working S-100 CP/ M system
* You should boot with a CP/Msystem
* A copy of the V2BIOS distribution files must be on a diskette placed in the system
2. Patch and save a ready to go V2BIOS CP/ M inmage for your console 1/0O
* See the section "Patching The Image Files for Console I/ O
* |f your console is connected to an SD Systems SBC-200 USART you need not patch
* |f you nust patch, you need only change six entries in an I/O table
WRI TE PROTECT al | diskettes except the target disk to be formatted.
Format the diskette using V2FORVAT with the V2BI CS style formt
Execute the patched inmage file, it will ask for a drive to SYSGEN
* Sysgen the diskette that has been V2FORMATed
6. Run the V2BOOTX bootstrap |oader to | oad the system
* CP/ M should sign on and be ready to use

osw

NOTES

* The present V2BIOS works only with a Z80 or Z80 conpati bl e CPU.

* As long as the CPU has a speed of at least 2 MHz, you can use a Double Density
format.

* \Wen formatting the diskette, be sure to select Single Sided format if you have a

single sided disk drive as the target.



Sanpl e Installations

Here, in nmore detail, are two ways to prepare a systemto use V2BICOS

Using a systemwith a working Versafloppy Il CP/IM

1. Transfer the V2BIOS *.COM and *. HEX files onto a working diskette
2. Wth DDT |load an inmage file and patch your console |I/Q

See the section "Patching An Inmage File for Console |/ O

If you have a CPU with onboard RAM ROM and you are not able to switch it out, or if it
is always available, due to a BIOS that uses routines in the ROM select the 32K or 48K
V2BI OS i mage to be sure the installed CP/Mw |l not overlay the RAM ROM area

3. Save the patched nenory image by exiting to the command pronpt and typing:

SAVE 41 CPM4A80.COM - if you used the 48K inmage file. Add 0 at the end of the nane, to
make a new file. That way, if you nade a bad patch, the original file renmains.

4. WRI TE PROTECT all but the target diskette
5. Execute V2FORMAT and nake a fresh disk in V2BIOS fornmat on the target diskette
6. Now execute CPMABKO file by typing the saved naned at the command I|i ne.

You will be prompted for a disk drive, fromA to D for the SYSGEN operation. Enter the
drive letter, where Ais the first drive, and on up to D the fourth drive.

7. Dependi ng upon the drive you selected, run a matching V2BOOTX program where X is
froml to 4 for disk drive 1 to 4. A nunber of 48K systeminmages are avail able, from
CPM48K t o CPMA8BKD, for correct test boots fromdrive O to drive 3.

NOTE:

Each V2BOOTX program del ays for a while, and allows you to enter a drive letter fromA
to D, if needed, so that you can switch to a drive with the formatted and SYSGENed

di skette. In fact, you could do all this with a one drive system by switching

di skettes fromto the drive, as each operation waits for a pronmpt. |If you do not change
t he destination drive, V2BOOTX waits for up to 20 seconds before booting, again, giving
you time to swap diskettes.

Using a CP/M systemwi th sonme other floppy controller plus a Versafl oppy |

You can install a Versafloppy Il into a working CP/ M systemthat uses sone other
controller if there are no port conflicts. The VF-11 uses ports 63H to 67H incl usive.
If your present system does not use these ports, you can install a VF-11 with one disk

drive attached as the first drive and proceed as foll ows:

1. Transfer the V2BIOS files onto a readable diskette for your present system

If you have a CPU with onboard RAM ROM and you are not able to switch it out, or if it
is always available, due to a BIOS that uses routines in the ROM select the 32K or 48K
V2BI OS i mage to be sure the installed CP/Mw |l not overlay the RAM ROM area. See the
Console I/0O Patch Note for details on patching the BIOS for your consol e device.

2. |If you must patch console I/O Ioad an image file with DDT and patch



3. Save the patched nenory inage by exiting to the command pronpt and typing:
SAVE 41 CPM4A8KO.COM - if you used the 48K inmage file

4. VWRI TE PROTECT all but the target diskette

5. Execute V2FORMAT and nake a diskette in V2BICOS fornat on the target diskette
6. Now execute CPMABKO file by typing the saved naned at the command |i ne.

You will be prompted for a disk drive, fromA to D for the SYSGEN operation. Enter the
drive letter, where Ais the first drive, and on up to Dthe fourth drive. This is
referenced to the strapping for the drive in the VF-11, and that would usually be the
first, or A drive.

7. Dependi ng upon the drive you selected, run a matching V2BOOTX program where X is
from1l to 4 for disk drive 1 to 4. A nunber of 48K systemimages are available, from
CPMA8BK to CPMA8BKD, for correct test boots fromdrive 0 to drive 3.

NOTE:

Each V2BOOTX program del ays for a while, and even allows you to enter a drive letter
fromAto D if needed, so that you can switch to a drive with the formatted and
SYSGENed di skette. In fact, you could do all this with a one drive system by sw tching
di skettes fromto the drive, as each operation waits for a pronpt, except the V2BOOTX,
which, if you do not change the destination drive, waits for up to 10 to 20 seconds
before booting, giving you tinme to swap di skettes.

DRI VE ASSI GNMENT OPTI ONS

The 48K CP/ M inage cones in 9 types:

CPM48BK. COM or (CPMsSB48K.COM) for FIRST physical drive (switches out SBC-200 RAM ROM
CPM48KB. COM or (CPMSB48KB. COM) for SECOND physical drive (swtches out SBC-200 RAM ROM
CPM48KC. COM or (CPMsSB48KC. COM for THI RD physical drive (switches out SBC-200 RAM ROM
CPM48KD. COM or ( CPMsSB48KD. COM) for FOURTH physical drive (sw tches out SBC-200 RAM ROM
CPMUBK5 set to map drive D. to drive B: for reading mni-floppy formats

A 48K i mage was used as it gives you reasonabl e worki ng space, while being sure to fit
under any RAM ROM that nmay be onboard the CPU card.

The images allow you to apply a SYSGEN to the target drive and boot it up w thout
swappi ng di skettes. Suppose your target diskette is in the third floppy drive, which
could be the "C" drive, under CP/M Then use the CPMA8KC. COM i mage, once you have
patched it for your console I/O, execute the imge file and Sysgen the third, or C
drive with it. When you are ready to bootstrap, run V2BOOT3. The third drive boots, and
CP/ M shoul d sign on and use the third drive as drive "A". In this way warm boots will
not incorrectly select the first drive, which in this case may be the host drive you
are executing the installation software from

Here are the drive assignnents for each inmage

System | mage Drive O Drive 1 Drive 2 Drive 3

CPM48K or CPMSB48K A B C D

CPM48KB or CPM4A8BKB B A C D

CPM48KC or CPMA8KC B C A D

CPM48KD or CPMA8KD B C D A

CPM48K5 A B C D)B D as 5" mapped to B physi cal



Sof t war e
The V2FORMAT Fl oppy Diskette Formatter Program

The diskette formatter program has been witten to give you maxi mnum control over the
type of format you can apply to any diskette. Wiile the format selection menu is

conpr ehensi ve, you can bypass it conpletely after the first tinme through by selecting
the "Save" option. This option allows you to make a new copy of the program for any of
your favorite format types, so that when you run it again, all the previously selected
options will be renenbered, and you need only type the letter of the disk drive
containing the nmedia to be formatted. Note however, that even this new version of the
program al l ows you to re-execute the menu options, so that you are not permanently

| ocked into just one format.

Here is the opening screen when V2FORMAT is executed:

V2FORMAT Di sk For mat

V 1.0.0
for VF-11 disk controller
NOTE:

3.5" and 5.25" HD PC drives are supported as 8" drives.
Al'l selectable 5" formats are for older mni-floppy drives.

W1l disk be V2BI OS conpatible or Standard format ('V ,'S'):

In order to work with the V2BIOS 'version' of CP/M supplied with the distribution

di skettes, you nust select the "V option. This option ensures that no matter what
format the data tracks are to be, the systemtracks will always be two single-sided,
single-density tracks with nine sectors of 512 bytes each. Details covering this
structure were covered in a previous section. By selecting the 'S option, you wil
format all tracks, including the systemtracks, with the nmedia options presented to you
in the nmenu selections. In this way you should be able to create a format that matches
nmost of the CP/ M nedia types ever created for floppy diskettes. You may find this
useful to reconstruct a format type for ol der diskettes you have, or to assist others
with CP/ M conmputers who need software transferred to or fromtheir particular nedia

Here are the nmenu itens that follow. Each nenu line is displayed in sequence. You
nmust nmake a sel ection based on the acceptable options. At any point you can type in a
'Q option (not shown), to quit the nmenu an return to the command pronpt.

1. format all tracks or format systemtracks only (A S)

2. 5 inch disk or 8 inch disk (5,8):

3. single sided disk or double sided disk (S, D)

4. single density disk or double density disk (S, D)

5. sector size of 128 (1) , 256 (2), 512 (3) , or 1024 (4) bytes (1,2,3,4):

6. sectors per track 9 (1),10 (2), or 11 (3) - 2 & 3 for 3.5" HD drives (1, 2,3)



7. Do a read-verify during format (Y,N)

Type disk letter to formt
or X to change options, S to save format or Qto stop (AL B, C, D X S Q:

NOTES

Item (1) can be useful if your systemtracks have been damaged. You can safely formt
them and |eave the data tracks fully intact, thus ensuring access to any data is
unhampered. For the V2BICOS, this option places the Disk Descriptor Block (DDB) back in
pl ace, so that the V2BIOS can pick up the diskette structure.

For item (2), renmenber to type in an '8 for high density (HD) PC drives of 5.25" or
3.5" formfactor. If you are formatting for old mni-floppies from CP/M systens, or the
original |ow capacity drives used on the IBMPC, select '5'.

Select item (3) as your needs denand.
Same with item (4).

Item (5) hel ps you match any sector type used for CP/M systens. For the V2BIOS sel ect
1024 byte sectors to get maxi mum capacity and best disk access tinmes. You are not
obligated to do this, since the V2BIOS will work with ANY of the sel ected options, and
for any mix in your floppy drives. That is, you could run V2BIOS with any m x of
formats placed all in possible drives on your system providing they are V2BI CS
conpatible in format.

Item (6) will only appear if you chose an 8" disk (2) with 1024 byte sectors (5). It
just gives you a bit nore useable space. Nine sectors gives 1.3 Mytes, and if you have
3.5" HD PC dives 10 sectors gives 1.5 Miytes and 11 sectors gives 1.6 Mytes useable
space.

Item (7) should be a 'Y in nobst cases, to ensure the diskette is in good condition
after each track is formatted. You could select "N in cases where you sinmply want to
format a diskette, no matter what it's condition

M ni - Fl oppy Formats

The m ni-floppy formats are the same as when the core format software was created. |If
you need nore tracks etc, you should | ook at the source just past DOUSER . You will see
the maxi mum track val ue was sel ected by the diskette size check (76 tracks for 8", 35
tracks for 5”"). The value was saved at MAXTRK for |ater conpare. Note also, if you
format 5.25" HD drives for nedia to insert in older 40 TPl drives, you should call the
routine STEPIN twice for each track. You can expand the format query section to include
this additional information when a 5" disk size is selected. Use the GETOK routine to

i mpl enment the user interface on nultiple-choice options.

8” and 8” Enul ation Formats
8", 3.5” & 5.25" HD PC drives all have 77 tracks formatted. This avoi ds using too nmany

formats for 8" enulation, and stops the 8" drive carriage fromhitting the ending crash
stop if 80 tracks were used.



The V2SASG Program and V2SASGH

When you execute a patched i nage, the Versafl oppy Stand Al one Sysgen program ( V2SASG
takes over. This Sysgen program does not require the V2BIOS to be operational when it
executes. Here is howit |ooks in operation:

Si gn on-

BE SURE A DI SK | S ALREADY I N PLACE

AS THE SYSGEN STARTS ONCE THE DRIVE | S TYPED IN

SYSGEN TO DRIVE A, B, C OR D ENTER CHO CE =>

Action ->Type in a drive letter fromA to D, corresponding to physical drive 0 to 3.
If the Sysgen is successful, the sign off nessage is printed -

SYSGEN COMPLETE

If you Sysgen the A, or first drive, V2SASG prints a sign off nmessage that lets you
know t he processor has been halted so that a reboot is needed. This is done to ensure
that a Sysgen nade to the boot drive will not be used right away, as it could be

| ocated for a different menory size. Thus the system needs a reboot to cover the change
of warm boot and BDOS entry vector

DRI VE "A" WAS UPDATED - HALTI NG FOR A REBCOT :

If a physical disk failure is encountered during Sysgen, you will get one of the
fol |l owi ng nessages-

FAI LED ON SECTOR READ, QUI TI NG

or

FAI LED ON SECTOR WRI TE, QUI TI NG

Fol | owed by-

EXI TING TO COWAND PROVPT

These nessages indicate a bad sector on a systemtrack. You can run V2FORMAT, sel ect
only (S)ystemtracks to format, and restore those tracks. No files will be lost on the

target diskette.

If instead of entering a drive fromA to D, you enter Q for Quit, the above nessage is
al so printed.

You can integrate V2SASG with new i mages you nake, using DDT. Use no relocation val ue.

If making a drive supporting a mni-floppy boot, use V2SASG5. |In that case be sure the
drive you Sysgen to is set up as a mni-floppy in the V2BI CS.
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The V2BOOTx Utility

The V2BOOTx utility has four fornms, V2BOOT1 to V2BOOT4. This corresponds to a hard
coded boot of physical drive 0 to 3. Once you have a V2BIGOS formatted di skette with a
V2BI OS CP/ M i mage SYSGENed onto the systemtracks, you need a V2BOOTx programto
bootstrap the system A sanple position-independent bootstrap programis also supplied,
with a listing given in this docunent. You can use it to incorporate into a system
noni tor ROM for boot up.

Here are the nmessages issued when V2BOOTx is executed, in this case V2BOOT1 for the
first drive:

WAI T FOR TI MED BOOT FROM FI RST DRI VE

OR ENTER 1 OR 2, 3 OR 4 TO SELECT DRI VE

If you take no action there is a delay, giving you tinme to select some other boot
drive, and thus over ride the default, or sinmply wait for the boot. Selecting a nunber,
even the default, skips the delay and the next phase is executed.

Here is the next phase nessage-

LOADER STARTS I N ABOUT 5 TO 20 SECONDS (8mhz to 2mhz systen)

OR PRESS ANY KEY WHEN READY TO START BOOT

Once again you can force a faster boot by typing any key. At time-out the sel ected
drive is bootstrapped, and CP/MIlogs to drive A

If you select Q instead of 1 to 4, the bootstrap quits to a command pronpt with the
message-

EXI TI NG TO COWAND PROVPT
Just remenber, if you want to boot froma drive other than the first, you nust have a

Sysgened systemon that drive that treats it as the systemdrive. Only the 48K CP/ M
i mges have drive variable options. See page 6 for details.
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The V2COPY Di sk Backup Program

V2COPY will only work with a CP/ M booted with the V2BI CS. The V2COPRPY program nakes di sk
to di sk copies of any two di skettes that have the sane physical format. Since there are
many format options available with the V2FORMAT program V2COPY will check the Disk
Descriptor Bl ock on each diskette to ensure they match. The default situation is a copy
fromA to B, but you can enter any other conbination. Here are the messages during
execution:
V2COPY Disk Backup V 1.1
OPTI ONS

1- Press the RETURN key to...

Copy ALL information fromdrive Ato the diskette in drive B.
2- Press “D’ to...

Sel ect sonme other drive to copy fromto

3- Type “Q to...

QUIT this program now.

Enter the options you want to work with, and the follow ng pronpting nessage is
pri nt ed-

I nsert your LATEST disk in drive A and your OLDEST backup disk in drive B.
K to continue (Y/'N) ?

Enter a Y and the copy operation starts.

Each copied track is read back and conpared byte for byte with the original data from
the source diskette. Any error is printed on the console and you are pronpted to try
again or quit. Note that before any error warning is printed, the disk operation is
retried several times within the V2BI OS. Thus you can be sure that any error reported
is quite severe.

12



Description of Supplied Files

ASM Source Files

Al'l ASM source files are supplied in TDL Z80 di al ect. See the section on Source File
Assenbly for details.

V2BI CS. ASM
V2BOOT1. ASM
V2BOOT2. ASM
V2BOOT3. ASM
V2BOOT4. ASM
V2BOOTX. ASM
V2BOOTX5. ASM
V2COPY. ASM
V2FORMAT. ASM
V2SASG. ASM
V2SASGh5. ASM
V2SYSGEN. ASM
V2LOADR1. ASM
V2LOADR2. ASM
V2LD2001. ASM
V2LD2002. ASM

The CP/ M BI OS

bootstrap for drive 0, or A as default

bootstrap for drive 1, or B as default

bootstrap for drive 2, or C as default

bootstrap for drive 3, or D as default

m ni mal bootstrap sanple

m ni mal bootstrap sanple for mni-floppy

di sk to di sk copy, works only with V2BI OS resident

di skette formats

stand al one Sysgen for V2BIOS type systemtracks

stand al one Sysgen for V2BIOS type systemtracks, mni-floppy
requires V2BI CS resi dent

| mage i ndependent systemtrack | oader

Locati on dependant systemtrack | oader

SBC- 200 use |ike V2LOADRL, but sw tches off SBC-200 RAM ROM
SBC- 200 use |ike V2LOADR2, but sw tches off SBC-200 RAM ROM

HEX - BI OS and Sysgen

V2Bl OS32. HEX
V2Bl OS48. HEX
V2Bl OS64. HEX
V2SASG. HEX

CoM - Utility

V2BOOT1. COM
V2BOOT2. COM
V2BOOT3. COM
V2BOOT4. COM
V2FORMAT. COM
V2SYSGEN. COM

32K CP/ M V2BI CS
48K CP/ M V2BI OS
64K CP/ M V2BI OS
stand al one Sysgen

as default
as default
as default
as default

Execut abl e bootstrap for drive
Execut abl e bootstrap for drive
Execut abl e bootstrap for drive
Execut abl e bootstrap for drive
Di skette Fornmats

Execut abl e Bl OS dependant Sysgen

or
or
or
or

cocoo
>>>>

COM - CP/M Ready to Patch and Sysgen Image Fil es

CPM32. COM  or
CPM48. COM or
CPM64. COM  or
CPM48B. COM or
CPM48C. COM or
CPMA8D. COM or
CPM4ASM COM
CPM4SMF. COM

CPMSB32 32K CP/Mwith drive 0 as A
CPMSB48 48K CP/Mwith drive 0 as A
CPMSB64 64K CP/Mwith drive 0 as A
CPMSB48B 48K CP/Mwith drive 1 as A
CPMSB48C 48K CP/Mwith drive 2 as A
CPMSB48D 48K CP/Mwith drive 3 as A

48K CP/' M maps drive D: to drive B: for mni-floppy use
48K CP/' M Drive A: is a mni-floppy

Al'l images are set to use the SBC-200 USART for console I/O The USART nust al ready be

initialized for

some baud rate used by your console. The “SB” inmages have | oaders that

switch off the onboard SBC-200 RAM ROM Wth CPMA8M you can use drives A, B & C for 8

use, then connect
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O her

V2XI OS60. ASM Xl CS source for MPPM1.1 or MPPM 2.1
V2MPMLDR. ASM Source for MP/ M system | oader BIOS
V2MPM_DR. HEX HEX for above for insertion in DRI MP/ M Loader

MP/ M offers a | ot of good features, but the program TPA is reduced to 48K i n nost
cases. However, if you have banked menory, you can run up to seven concurrent tasks
under MP/M 2.1, and eight concurrent tasks under MP/M 1.1. In addition, you can connect
up to 16 consoles, or with one console, you can run up to the maxi mum nunber of tasks
supported my your available nenory. Under MP/M 2.1 up to 16 printers are supported, but
only one is supported under MP/M 1.1.

The source files are included here for interest only. By exam ning them you can note
how CP/ M and the BIOS structure evolved into an effective nulti-tasking OS, while
remai ni ng conpatible with CP/M80. One thing you will need is an interrupt source to
effect task switching. You can actually run MP/ M w thout a task switching interrupt,
but if a program becomes conpute-bound, in a permanent | oop, the entire system | ocks
up.

The XIOS (as the BIOS is called under MP/ M has many assenbly-tine options. Features
i ncl ude:

Standard PI O operation of the VF-I
DMA operation of the VF-11 (you have to add a sinple Z80- DMA add- on)
FDC i nterrupts for end-of-disk-operation signaling

No DRI MP/Mdistribution files are included, as they are avail able froma nunber of
sources on the Web. You should also pick up the nmanual sets.
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V2Bl OS Assenbly Not es
Use ZASM to assenble a new BI OGS as fol |l ows:

ZASM V2BIOS O - letter "O' for no PRN listing
ZASM V2BI OS D - for disk file PRN listing

When executed you will be pronpted for one input variable, the size of the CP/M system
(Top of nmenory) to create the V2BICS. HEX file for

ZASM V2Bl OS O<CR>

TDL Z80 CP/ M DI SK ASSEMBLER VERSI ON 2. 21

Here is the input pronpt-

ENTER TOTAL MEMORY S| ZE I N KI LOBYTES EG 48 OR 64 :64 <-- 64 entered

As assenbly nears the end you will see a list on the console which gives you all the
details you need to know for MOVCPM V2BICS. HEX file rel ocati on and notes covering
menory reserves and systemtrack resource usage.

1055 BYTES OF SYSTEM TRACKS LEFT

8161 BYTES TOTAL BOOT TRACKS SPACE NEEDED

16 OF 18, 512 BYTE SECTORS USED ON SYSTEM TRACKS
32 BYTES OF MEMORY LEFT BY BI OS

D800 IS START OF CCP

EO006 IS START OF BDOS

EEOO | S START OF BIOS

F678 1S LAST BI OS RUNTI ME CODE OR STATI C DATA LOCATI ON
F6E1 1S END OF DI SCARDED I NI TI ALI ZATI ON CCDE

261C 1S ClI OTB START I N SYSGENABLE MEMORY | MAGE

2407 BYTES | S WORKSPACE USED BY BI CS
FFDF IS LAST LOCATI ON USED
FFEO IS 1st FREE ADDRESS AFTER BI OS

3180 IS BI OS OFFSET <-- use this value when relocating the BIOS i mage
61 IS MOVCPM VALUE <-- use this with MOVCPM to set the inmage page
NOTE

If you nodify the V2BI OS and consunme additional nenory, beyond the menory-size
argunment, you will see the follow ng nessage during assenbly:

't ** Bl OS EXCEEDS MEMORY SI ZE BY XX BYTES, SET 'BIOSIZ' LARGER ** !l

VWhere XX will be the amount of ram beyond the assenbly size (64K in this exanple).
Re-edit V2BIOS and set BIOSIZ to the next |arger size. Increase it by 1 for every
addi ti onal kil obyte, or part thereof, that it exceeds the original 3K size. Note,
however, that the present size |eaves only 1055 bytes of systemtack space free, so you
are limted as to how nuch you can increase the size. This refers only to code and
static data, which is placed on the systemtracks. You can add as nmuch additional work
space as you wish. As the 1K increnents are added, the V2BIOS starts |ower in nenory
and thus TPA is reduced 1K for each increnent.

Looki ng at Assenbly Time Errors

Generate a .PRN file and | ook through it for all “?” that sit on any source line with
an error.
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Bui | di ng Your Owmn CP/ M

Suppose you modify the V2BI OS source to add features, or just need it relocated to
provi de an upper menory buffer space for some special application or to fit under some
RAM or ROM on a board plugged into your system You now nmust conbine a few files to
make a new i mage ready for Sysgen. Here is a sanple case:

1. Assenble the V2BI OS

ZASM V2BICS 0

TDL Z80 CP/ M DI SK ASSEMBLER VERSI ON 2. 21

ENTER TOTAL MEMORY SI ZE I N KI LOBYTES EG 48 OR 64 :62 <-- set for 62K top RAM
1055 BYTES OF SYSTEM TRACKS LEFT

8161 BYTES TOTAL BOOT TRACKS SPACE NEEDED

16 OF 18, 512 BYTE SECTORS USED ON SYSTEM TRACKS

32 BYTES OF MEMORY LEFT BY BI OS
D000 IS START OF CCP

D806 IS START OF BDOS

E600 | S START OF BIOS

EE78 | S LAST BI OS RUNTI ME CODE OR STATI C DATA LOCATI ON
EEE1 1S END OF DI SCARDED I NI TI ALI ZATI ON CCDE

261C IS CI OTB START I N SYSGENABLE MEMORY | MAGE

2407 BYTES | S WORKSPACE USED BY BI OS

F7DF |'S LAST LOCATI ON USED

F7EO 1S 1st FREE ADDRESS AFTER BI OS

3980 | S BI OS OFFSET <--- write down the new BI OS of f set
59 IS MOVCPM VALUE <--- wite down the MOVCPM val ue

2. You should renane the V2BI OS. HEX file. Under CP/ M type-
REN V2BI 0S62. HEX=V2BI CS. HEX<CR>

3. Now run MOVCPM to nmeke a rel ocated i mage, using the value 59, supplied by the
assenbl er -

MOVCPM 59 *<CR> <-- renenber to include an '*' as the second argunent
MOVCPM reports as foll ows-

CONSTRUCTI NG 59K CP/ M vers 2.2

READY FOR " SYSGEN' OR

"SAVE 34 CPMp9. COM'

At the command pronpt type -

4. SAVE 34 CPMb9. COCR>

5. Now | oad the i mage under DDT by typing-

DDT CPMb9. COVKCR>

DDT responds with-

DDT VER 2.2
NEXT PC 2300 0100
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6. Next read in the new V2BI OS. HEX with the correct offset, type two commands-

| V2BI OS59. HEX<CR>

I nsert, followed by file name, no space
R3980<CR> R

=1
= relocation factor, followed by value, no space

DDT responds with-

NEXT PC
2807 0000 <--- Note that 2807 can change, it depends upon the actual BICS size

7. Now read in the systemtrack | oader as foll ows-

| V2LOADRL. HEX<CR>
RI900<CR> <--- relocate to 900 (a hex value, the H not needed)

DDT responds with

NETX PC

2807 0000 <--- the previous values should not change.
If they do, a relocation error has occurred.

You rmust exit and try again fromstep (5), making sure
you type in the correct val ues.

8. Now read in the V2SASG HEX file for |ater Sysgen-

| V2SASG. HEX<CR>
R<R> <--- No relocation needed

9. Now return to the command pronpt by entering a <CONTROL-C> or typing-

QD<CR> <--- The go to 0 (a ZERO), warm boot conmmand

10. Now you must save the conbined image to include all nodul es.

In this example the 2807 indicates that page 28H is the nunber of pages (256 byte
chunks) of imge to save. Wiile the conbi ned nodul es exceed page 28H by 07 bytes, the
of fset is already 256 bytes, as everything is |oaded at 0100H A sinple hex conversion
gi ves 28H as 40 decinmal, so type the foll ow ng-

SAVE 40 CPMSYS59. COVKCR>

You can now erase the CPMb9.COM file if you Ilike.

You are now ready to Sysgen to a prepared diskette. Sinply type the saved systemfile
name at the pronpt, and the V2SASG program executes and pronpts you for the drive to be
witten to.

At the command pronpt type -

CPMSYS59<CR>

And you can Sysgen your sel ected diskette.

17



M ni mal Boot strap

Here is a listing for a mninmal bootstrap |oader. It uses Z80 relative addressing to
ensure | ocation independence. You should place it in ROMor NVRAMif you can.

Restrictions

1. It must start from 200H or higher, to avoid being over witten by the boot sector.
2. If you use it to turn off onboard RAM ROM (see optional code, commented out), then
you nmust relocate it to off-board nmenory and transfer control to it. O herw se

change the systemtrack | oader to di sabl e onboard RAM ROM

3. The one nmenory dependency is the | ocation needed to start | oading of the boot
sector. This is shown as BOOT, and it is |ocation 0000H.

; WI A 2 ; SBC-200 RAM ROM BI T
; out 7FH ; TURN OFF ONBOARD RAM ROM
0200 3E7E WI A, 7EH  ; SELECT DRI VE 0, LOWER HEAD, HD di sk
; SINGLE DENSI TY, WAI T ENABLED
; WI A, 1EH ; CONTROL BYTE FOR M NI - FLOPPY
0202 D363 out DCNVD
0204 RETRY:
0204 21 0000 LXI H, BOOT
0207 3EOB WI A 0BH ; RESTORE DRI VE
0209 D364 out WCMVD ; SEND TO CONTROLLER
020B 06C8 WI B, 200 ; DELAY TILL VALID STATUS
020D 10FE . WAIT: DINZ OWALT
020F DB64 .. NB: I'N WSTAT ; GET STATUS
0211 CB47 BIT 0,A ; BUSY (y/n)
0213 20FA JRNZ .. NB ; YES, KEEP WAI Tl NG
SECTOR:
0215 3E01 WI A1l ; START W TH SECTOR 1
0217 D366 out WSECT ; SET SECTOR REG
0219 3E88 WI A 88H ;1 SSUE READ SECTOR COVMAND
021B D364 out WCMVD
021D 01 0067 LXI B, 0067H ; SET UP BC FOR PI O READ NEXT
0220 EDB2 INIR ; DO PI O SECTOR READ
0222 EDB2 INIR
0224 06C8 WI B, 200 ; DELAY TILL VALI D STATUS
0226 10FE ..VAIT: DINZ OWALT
0228 DB64 .. NB: I N WSTAT ; GET STATUS
022A CB47 BIT 0, A ; BUSY (y/n)
022C 20FA JRNZ .. NB ; YES, KEEP WAI TI NG
022E E69D ANI 9DH ; WAS READ SUCCESSFUL(y/ n)
0230 CA 0000 JZ BOOT ; GET SYSTEM
0233 18CF JMPR RETRY
NOTE:
If the boot sector read fails, it will retry . . . . forever.
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Pat ching The Image Files for Console 1/0

Under DDT patch the console I/O patch area, starting from 261CH, (see the dunp on the
foll owi ng page). You should only have to patch in six entries that provide port and
status mask information for a consol e device

NCTE

* |f your console device uses positive logic for the status nmask, that is, sone
bit, in a logical 1, or high node, then you just patch the six bytes.

* 1f your consol e device uses negative logic masks (a logical O or |ow set bit)
then you will patch in a CMA (conplinment accunul ator) byte as well in the NOP
patch space as shown.

1 - Load the selected CP/Mimge file under DDT and Dunp from 2610
You shoul d see a patch area that |looks like the area listed further on
* Imrediately following the ASCI1 string ClOIB are the six patch bytes.

*

- In the first byte enter the hex port value of your console status port

- In the next byte enter the hex val ue of your keyboard status port

In many cases these ports are the same, but the CIOIB has entries

for both in case you have a schene that uses different hardware for

keyboard and consol e status, and data ports. Thus you nmust nake valid entries
for each port, even if they are exactly the sane.

*W N

4 - In the third and fourth byte enter the hex value for the keyboard and
consol e data |I/O ports.

5 - Inthe fifth byte enter the console ready status bit. In this case, for
an SBC-200 USART, bit O is set, thus 01 is seen

6 - In the sixth byte place the keyboard data avail able status bit. In this

case bit 1 is used, so a 02 is seen.

7 - If one or both of the status bits are negative logic, that is, the bit
indicated in byte 5 or 6, goes to a 0, when the device is ready, you
will patch in the CMA byte into a NOP at the points shown. For a console
usi ng negative logic, put a 2FH at |ocation 265BH. For a keyboard using
negative logic, put a 2FH byte at |ocation 262FH

Suppose you have an SD Systens VDB-8024 video board for main console. Here are the I/0O
assignments to consider

- comon status port =0

- comon data port =1

- receive data avail able mask bit (keyboard) = 1 = 02H
- xmt buffer ready mask bit = 2 = 04H

- positive logic for status bits

Here is the operation with DDT to patch the table for this device:
DDT CPMABA. COMKCR> <- DDT will load the inmage file CPMABA. COM
This is a CP/Minmage for 48K that uses drive A

as the systemdrive.

DDT VERS 2.2

NEXT PC

2A00 0100

Now use the S command to fill in values, starting at 261C
You will fill in the status port values, the data port val ues

and then the xmt and rcv mask val ues
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S261C<CR>

7D 00<CR> out put status port val ue

7D 00<CR> input (keyboard) status port val ue

7C 01<CR> output data port val ue

7C 01<CR> input data port value

01 04<CR> transmt ready mask

02 02<CR> received character ready mask

3A .<CR> <- type a period "." and <CR> to stop entries

Since positive logic is used, you do not have to patch in the CMA op-codes.
If you have to add the CMA op-codes you woul d use DDT as fol |l ows-

S262f <cr> <- go here
00 2F<CR> <- patch in 2FH
00 .<CR> <- stop patching = type period “.”, then <CR>

S265B<CR> <- now go here
00 2F<CR> <- patch 2FH
00 .<CR> <- stop patching

Be sure to note if both input and output status bits are negative logic. You nmay have
an input status bit of negative |logic, and an output status bit of positive logic. Just
patch the needed routi ne.

Now return to the command pronpt by one of two ways:

D<CR> <- Go command, |location 0 or
nC <- type a <control-c>

Now save the image, using a new name by typing a Pin the nane field to represent a
Pat ched versi on.

SAVE 41 CPM48AP. COVKCR>

Now execute the CPMABAP file when you have a diskette ready to Sysgen the inage to.
Renmenber to make a newly formatted di skette that is V2BI OS conpati bl e

Following is a DDT nenory dunmp of the patch area, followed by a .PRN listing, with
addresses adjusted to reflect the actual image position under DDT.

NCTE

If you make changes to the V2BI OS. ASM source, the location of CIOIB may shift around.
This is not inportant if you rewite the source to fit your console 1/O but if you
don't, or if others use your new image files, make a note of where to find CIOTB in
case they have to patch the image. The image location is printed for you at assenbly.

Here is the dunmp show ng the original SBC-200 USART |/ O support.

Menory | mage Vi ewed Under DDT

2610 00 EE B7 F2 8C F4 C9 43 49 4F 54 42 7D /D7C7C. . . . . . . Cl OT B} } |
2620 01 02 43 49 S3 A 9D F4 4F SAAOF4 SFED 78 00 . . KI S . . . . . . . . . . .
2630 00 A3 00 00 C8 00 00 BEFF C9 43 49 CDASF4 CA. . . . . . . . . . KI . . ..
2640 BCF4 A 9F F4 4AF ED 78 00 00 E6 7TF C9 43 4F 53 . . . . . . . . . . . . . €COS
2650 CS 3A 9C F4 4F 3A Al F4 SF ED 78 00 00 A3 C C8 . . . . . . . .

2660 00 00 3E FF C9 43 4F CDDOF4 CAET F4A 59 3A9E . . . . . CO

2670 F4 4F 7B 00 00 ED 79 C9 DB 04 E6 01 C8 3E FF C9 .
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Source Code Listing of Patch Area ajustted for nenory inage addresses
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2616
261C
261D
261E
261F
2620
2621
2622
2625
2625
2628
2629
262C
262D

262F
2630
2631
2632
2633
2634
2635
2636
2637
2639
263A
263C
263F
2642
2645
2646
2648
2649
264A
264C
264D
2650
2650
2651
2654
2655
2658
2659

265B
265C
265D
265E
265F
2660
2661
2662
2664
2665
2667
2667
266A

Kl S\

KBSTAT
CA
CI'N

E A

A

; ADD CMA FOR NEGATI VE LOG C I N NEXT BYE

; RETURN FALSE | F UNAVAI LABLE

A, OFFH
; RETURN TRUE
\ KIN
TTYI'S ; GET STATUS
TTYIN ;WA T UNTIL DATA AVAI LABLE
KBI O
CA
A

07FH ; DROP PARITY
\ COs\

B
CSTAT
CA
caur
E A
A

; ADD CMA FOR NEGATI VE LOd C I N NEXT BYTE

43494F5442 . ASCl
7D CSTAT: . BYTE
7D KBSTAT: . BYTE
7C cl o . BYTE
7C KBI O . BYTE
01 COUT: . BYTE
02 KI'N: . BYTE
434953 . ASCl |
TTYI S:
3A F49D LDA
4F MOV
3A F4A0 LDA
5F MoV
ED78 I NP
00 NOP
00 NOP
A3 ANA
00 NOP
00 NOP
Cc8 RZ
00 NOP
00 NOP
3EFF wI
(0] RET
4349 . ASCl |
CD F4A5 TTYIN:  CALL
CA F4BC JZz
3A FA9F LDA
4F MoV
ED78 I NP
00 NOP
00 NOP
E67F ANI
(0] RET
434F53 . ASCl
TTYCS:
C5 PUSH
3A F49C LDA
4F MoV
3A F4A1 LDA
5F MOV
ED78 I NP
00 NOP
00 NOP
A3 ANA
C1 POP
(2] RZ
00 NOP
00 NOP
3EFF wI
(0] RET
434F . ASCl |
TTYQOUT:
CD F4DO CALL
CA F4E7 JZz

E
B
: RETURN FALSE | F NOT EMPTY
A, OFFH
; RETURN TRUE
\ CO\
TTYOS . GET STATUS
TTYOUT  ;WAI T UNTIL BUFFER EMPTY



266D 59 MoV E C

266E 3A F4A9E LDA Clo

2671 4F MoV CA

2672 7B MoV A E

2673 00 NOP

2674 00 NOP

2675 ED79 OUTP A ; OUTPUT THE DATA

2677 C9 RET



| mpl emrenting Ot her FDC Boards
V2Bl OS

Exanmi ne the V2BI OS source and | ook at the control tables as follows:
OPRTAB:

This table shows the upper four bits of the control byte used to control the foll ow ng-

di skette side sel ect

di skette size (8" or 57), but PC 5.25”" and 3.5” HD drives are treated as 8" drives
recording density (single or double)

wait state enable bit — to synchronize the CPUwith FDC byte transfers

ADRTAB:

This table shows the |ower four bits of the control latch byte, used to select a disk
drive.

When nodifying for a different FDC board you have a few options.

If your controller has considerably different bit l|ocation for control, keep the
present tables and logic, since they are nibble-oriented, and then call a translate
routing to shift any bits around.

If your controller is a close match, nibble-wi se, just nmodify the tables to give the
needed effect. Note that the V2BI OS checks to see if a VF-11 or Z3S/Z4S controller is
in place, and then sets up the OPRTAB to match. The ADRTAB is the same for these FDCs.

SPDTAB:

This table shows the bit settings used to control the disk drive step rate. There are
four entries for SPDTAB, in order to cover four physical drives of various step-rate
characteristics. By default he table is all 0's, allowing the fastest step rate for 8”
and PC 5.25" or 3.5" HD drives. For an old mni-floppy at some physical drive |ocation
set the value to 83H

V2FORVAT

If you are using another controller with a Western Digital WD179X series part, see the
section “Pl O FLOPPY DI SK EQUATES” and enter correct control bytes to match your
har dwar e.
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Checki ng Your Versafloppy Il if Read Errors Persi st

The VCO on the Versafloppy Il goes a long way to keep double density data read
operations trouble free. But it can drift out of phase with age. If you notice read
errors creeping in, try another diskette first to see if it is a nmedia problem |If
errors persist, adjust the VCO center frequency as foll ows:

REMOVE ALL DRI VE CABLES FROM J1 & J2. On the top left of the board is a potentioneter
R19 used to set the center frequency of the VCO Beside it is TP-2. You should have a
square wave pul se here of about 0.5 mcro-seconds, or a 2 MHz square wave. If it is not
within range, adjust R19. Rock it back and forth to see the pulse width change, and set
it around 0.5 mcro-seconds. Wthout floppy cables the pulse should be steady.

I have found a sonewhat better spot to set from Check at U5-7, for a 1 mcro-second
pul se (1 MHz). As above, adjust R19 to rock back and forth for pul ses above and bel ow
the range, and stop at about 1 mcro-second. Again, wthout floppy cables the pulse
shoul d be steady.

Li ve Testi ng

Connect the drive cabl es.

Boot the system and check as foll ows:

When adjusting the VCOw th R19, you can read DD data tracks under CP/M Just keep
typing the DIR conmand, or run some software that reads the directory or data tracks.

If you cannot even boot correctly, just keep resetting the system and adjust R19 when

it tries to read the directory tracks, or run V2BOOTX if you work with a VF-I1 in a
host system

Another thing to try is replacing Ul3, the VCO chip. You can substitute as well.

I C U13 C33
74L.S124 47 pf - original parts
74S124 150 pf - higher speed part with conpensating capacitor val ue
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Fl oppy Drive and Medi a Notes

Be sure to read a follow ng section “The Strange World of 3.5" Media”
8" Drives

Connect to J1. Strap each drive on the drive PCB for a unique address. Look for the DS
or Drive Sel ect header area, and place a junper for the necessary drive position. You
will usually see DS1 to DS4, or DSO to DS3, allowing for up to four drives. Sonme drives
al so support a Binary Select option. In that case four junper pairs are used to sel ect
drive 0 to 15. V2BICS is witten for the original DS selection. If, when you boot up

or read the drive, you get hung up or have excessive read or wite errors, check your

Fl oppy Disk Drive User Cuide and be sure that options have been set such that the heads
| oad and contact the nmedia whenever a read, wite or seek command is executed. Remenber
to use a term nator as needed, on the last drive. For maxi mum storage capacity you wl|l
need doubl e density, double sided nedia. The so-called single density diskettes seemto
work fine at double density. In any case you can even convert themto doubl e sided.
Wth a single-hole paper punch, nmake holes in the dust jacket, front and rear, where
the doubl e-density index holes are |ocated. Then use an opaque sticker to cover over
the original index hole for the single-sided nmedia. Note that some single-sided 8"
medi a was not ‘finished” on the second side, so that a format would not ‘take’

5-1/4" Drives, Od Style Mni-Floppy

This includes 180K or 360K drives fromold IBM PC s and clones. Connect to J2. Now just
use the same notes for the 8" drives in the above paragraph. You nmight notice that only
three drive select junper options are available. In any case, J2 only supports three
drives. This is a common feature of 5-1/4”" drive connectors. You can format diskettes
in these drives at single or double density, but use the 5” drive option in the
V2FORVAT programto do so.

3.5" and 5.25” IBM PC and Clone High Density (HD) Drives.

This covers so called 1.44 Moytes and 1.2 Mytes drives.

HD Drive Rules In Brief — So you can skip reading the detail ed notes

3.5" & 5.25" HD drives as 8" Enul ators

Media to Use — High Density (HD) for both 8" SD and DD formats
Speci al Mbds — None (unl ess using PC cables, see next section)
Reliability — Excellent

3.5" and 5.25” HD drives as nmni-floppy enul ators

Media to Use — 720K or 360K for both mni-floppy SD and DD formats

Speci al Mbds — None (unless using PC cables, see next section)

Reliability - Excell ent

Compatibility — can’t place 5.25" nmedia, as formatted, into “real” mini-floppy drives
The 1.44 Moytes drives are still available, and | use them pretty nuch excl usively,
unless | have to read an actual 8" diskette. | will cover a bit nore detail here, since
I noved to these drives |long ago and have had no problems with them In fact, with the
3.5" drives, | have noted the nost reliable operation of any drives. | also like the

pl astic case of the 3.5” diskettes and the small amount of storage space they consume
when not in use.
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3.5" and 5.25” HD Drives as 8" Enul ators

Speci al Considerations for 8" Emulation — None except use of HD nedia
Modi fications Needed to FDC Card — None — see option note on using PC cables
Reliability — Excellent, and better than 8" drives

For both drives, insert the correct HD nmedia. HD 3.5” nedia has two square holes at the
handling end. Be sure the wite-protect tab is nmoved to cover it’s hole so that you can
format or wite to it. Run V2FORMAT and set the drive size as 8”. You can now sel ect
any other option and you will get perfect results. If you format the 3.5” drive,

contai ning HD nedia, as Single Sided, Single Density, 128 byte sectors, and to “S" or
Standard format, you will produce a diskette which is 3740 conpatible with the origina
| BM 3740 SSSD or DRI software distribution standard.

3.5” Drive — Bonus Storage Option

If you format a 3.5" drive with HD nmedia and sel ect 1024 byte sectors, you can specify
9, 10 or 11 sectors per track. In that order you will get 1.3, 1.55 and 1.66 Mytes
formatted capacity with these sector options. Because the 3.5" drive rotates at 300
RPM and not the 360 RPM of the 5.25" and 8" drive, there is space (in tine) for one or
two extra sectors beyond the nine maxi mum for 5.25" or 8" drives.

3.5” and 5.25” HD Drives as mini-floppy Enul ators

Both the 3.5” and 5.25” HD drives can be used to format diskettes to old nini-floppy SD
and DD standards. You may want to do this to experience the restrictions of formats
that provided space as small as 70K per diskette! Note that V2FORMAT does not at

present doubl e-step on mini-floppy formats, to produce track spacing needed to be used
for a real mni-floppy. It assunes you have connected an actual nini-floppy drive. In
any case, insert 720K nedia into a 3.5 HD drive, and 360K nedia into a 5.25” HD drive.
Now run V2FORMAT and select the 5” drive option and select the rest of the options to
suit your needs.

Remenber to see the follow ng section on cables and connectors for using PC floppy, or
ot her cables on the 3.5” and 5.25” drives.

O her Drives

You can connect older mini-floppy drives to the VF-11. You just have to insert the
correct media. In addition, you will have to set the SPDTAB in the BIOS to a val ue of
83H for the actual drive position (drive O to 3) Note that only 3, not 4, drive sel ect
lines are available on the mni-floppy connector, J2. This was normal, but there is no
reason you could not wire in a fourth line. The IBM*“AT Techni cal Manual” shows line 6
for DS3.
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The Strange Wrld of 3.5" Media

“Prepare your mnds for a new scale of physical scientific values, gentlenen”
Dr. Morbius to Commander J.J. Adans and Lt. Ostraw in the novie “Forbidden Planet”

Al'l the following works with 1.44 Moyte fl oppy drives only. Because these drives are so
versatile, it is not necessary to use 720K drives.

720K Fl oppy Diskette Tricks

Is it 720K or 1.44 Moytes?
You can make it format for both, just be ready to drill or punch a hole.

The 720K nedia pretty well enulates the nedia used on old mni-floppies. You can use
720K nmedia in a 1.44 Moyte drive, and select 5" diskette sizes from V2FORMAT and get
useable mni-floppy type disks in that 3.5” drive. But, 720K nedia likely will be of
interest only to try out mni-floppy formats, should you wish to see how t hey work
(slow), or if you want to nodify the V2FORMAT program for newer versions of the nini-
floppy formats to neet the needs of some nmini-floppy drives not supported with the
default selections. In this way you can change V2FORMAT, format, test and verify,
before cormitting to the actual mini-floppy drive.

If you nowtry an 8" diskette format on the 720K nedia it will always FAIL on the read-

verify routine during format. It will also be unreadabl e under CP/ M

Now carefully drill a hole in the 720K di skette casing, where the second hole is found
on a 1.44 Myyte diskette. Reformat using a 8" option and you will have a working

di skette. Try to format it with a 5" option and it will FAIL. Cover the second hole on

the bottom side of the diskette case, so the micro-switch in the floppy drive cannot
move up into the hole. It will now pass 5" formats and fail 8" formats.

1.44 Moyte Diskette Tricks

The 1.44 Moyte diskettes work with all the 8" options. Formatting with a 5” option
results in a verify failure. Cover the second hole, as above, it will pass on 5" format
options, and fail on 8" format options. Rempve the tenporary cover and you can pass on
8” format options again.

Concl usi ons

Exam nati on of the specification sheets for a nunber of 3.5" mcro-floppy drives shows
that since the introduction of the 1.44 Myte diskette drive, nost are of the “Three-
Mode” class. In the 720K and 1.44 Myte node they rotate at 300 RPM There is a 1.6
Moyt e node, with 360 RPM spindl e speed as well, but | have no use for this, since even
at 300 RPM they performflaw essly as 8" enmulators, and give a good ampunt of
additional formatted storage to boot.

Suffice to note, electronics within the 1.44 Myte disk drive determnmine, fromthe
presence or absence of the media flagging hole, what witing bias to use for formatting
a diskette. Likely an enbedded DSP circuit takes care of the reading and witing, and
the data is conditioned and filtered according to the presence or absence of the nedia-
type hole.
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Cabl es and Connectors for 3.5” and 5.25" HD PC Drives

5.25" Drives

When you exanine the drive PC board you will often notice silk screening for drive
selections fromO to 3 or 1 to 4. For the 0 — 3, drive 1 is always selected. For 1 — 4
it is drive 2. The twist in the PC floppy cable ensures that the drive on the | ast
cabl e connection is drive 0, and the next one is drive 1. Sonmetines the drive

sel ections are just soldered or they can even fixed copper traces, and sometimes they
are junpers. Also, many drives have junpers only for positions O and 1 (or 1 & 2), with
the PCB 2 & 3 positions not having headers in place. V2BIOS supports up to four drives.
You will have to decide how to cable up the nunmber of drives you want. Here are sone
options:

Use straight-thru cable (no PC tw st)

You will set each drive jumper for a unique position. If you use nmore than two drives,
be prepared for the possibility of having to solder a junper wire across pads that do
not have a header in place.

Fl oppy Junper CP/ M Drive

DSO or DS1 A Note that, with V2BI OS you can re-assign
DS1 or DS2 B | ogi cal drives to any physical drive.
DS2 or DS3 C The CPWA8, CPM48B, CPM4A8C and CPMA8D
DS3 or DS4 D do that.

Use PC cabl e

Have each drive set as the second drive, that is DS1 or DS2, depending upon the
designati on schenme seen on the drive PCB. This is the default setting for PC drives.
Now refer to the cable diagram section for information on nminor cable nodifications
needed to allow for operation of an A: and B: drive.

Modi fy the 5" (J2) connector on the Versafloppy Il as foll ows-

If you just want to keep the cable intact, you can nodify a trace on the rear of the
VF-11 board, for J2. Here | will deal with connector positions, each position
consisting of a vertical pair of pins, so you don’t have to check actual pin nunbers.
On the rear, count over 7 positions frompin 1. Cut the trace going fromthe upper
pin, mdway between the J2 connector pad and the plate-thru above it. Connect a short
jumper fromthat J2 pad to the upper J2 pad at position 5 (two places to the right of
position 7). This gives you CP/Mdrives A and B on the J2 connector. You have just
joined pin 10 to pin 14.

3.5" drives

Sonme ol der 3.5" drives have user-settable junpers, but nost are hard wired as the
second drive, and that hard wiring is not accessible. |If you have junpers, you can set
up with a straight-thru cable as with the 5.25” drives. |If not just use a PC cable and
nmodi fy it, or make the J2 cut and junp as above, on pins 10 & 14.

I use PC cables, and put ny third and forth drives on the J1, or 8" drive cable. They
must be strapped as drive 3 & 4 if | use a pair of 3.5" drives on J2. If | want an 8”
drive as #1, | strap it for DSO or DS1 (that schene again) and renmove the 3.5 'A
drive to stop double sel ecting.
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3.5" Floppy Drive Signals and Cable Options

STRAI GHT TRU CABLE FOR DRI VES W TH USEABLE " DS" JUMPERS

CONTROLLER DRI VE CONNECTOR( S)
J2 1 TO 4 CONNECTORS
S T o ST O1 - 33 GND ALL ODD PINS
> o 02 REDUCE WRI TE
o 04 NC
>J1-320 - c=mm oo 06 DS3 <- see J1-32 NOTE
< o [oX:! | NDEX
> o 010 DSO
> o 012 Dsl
> o 014 DS2
> o 016 MOTOR
> o O 18 DI RECTI ON
> o 020 STEP
> o 022 WRITE DATA
> o N 024 VR TE GATE
< o 026 TRACK 0
< o 028 \RI TE PROTECT
< o 030 READ DATA
> o 032 SIDE SEL
< o O 34 DI SK CHANGE

-=J1-32 NOTE, - ALL CABLES =-
YOU CAN SOLDER A JUMPER FROM J1-32 TO J2-6 TO ENABLE SELECTI ON
OF A FOURTH DRI VE ON THE M NI - FLOPPY CONNECTOR.

On the rear of the Versafloppy Il, count over 16 places frompin 1 on J1. The upper J1

sol der pad at that point is J1-32. Solder a wire to it. On J2 count over 3 places from
pin 1. Solder the other end of the wire to the upper pad of J2 at that |ocation.
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STANDARD PC TW STED CABLE

CONTROLLER DRI VE CONNECTORS
J2 S.C T.C

<> O- - - o1 33 G\D ALL ODD PI NS

> O----mmmm - O2 REDUCE WRITE 2 REDUCE WRI TE
O - 04 NC----------- 4 NC

>NC O-------mmmmmm-- O6 DS3 --------- 6 DS3

< O--mmmmimaa - O8 INDEX ------- 8 | NDEX

> O--mmmmeme - 010 DSO --------- 16 MOTOR

> O - 012 DSl --------- 14 DS2

> O - 014 DS2 --------- 12 DS1

> O - O 16 MOTOR ------- 10 DSO

> O---mmmmm - - O 18 DIRECTION --- 18 Dl RECTI ON

> O - O 20 STEP -------- 20 STEP

> O- e - 0O 22 WRI TE DATA -- 22 VRl TE DATA

> O- e - O 24 WRITE GATE -- 24 WRITE GATE

< O- e - 026 TRACK O ----- 26 TRACK 0

< O- e - O 28 WRI TE PROTECT- 28 VRl TE PROTECT

< O- e - O 30 READ DATA ---- 30 READ DATA

> O- - - 032 SIDE SEL ----- 32 S| DE SEL

< O- - - O 34 DI SK CHANGE -- 34 DI SK CHANGE

S.C. = STRAI GHT THRU CABLE SECTI ON

T.C. = TW STED CABLE SECTI ON

A l ook at the schematics for the disk adapter in the | BM publication “AT Technica

Manual ” shows that pin 10 is actually connected to a second MOT EN 1 — (Mdtor Enable 1)

circuit, and not to a DSO |ine. Further, pin 14 on the controller is designated DSl
while pin 12 is designated DS2. Wile | BM designates pin 6 as DS3, it is not connected
to any circuit on their controller. Thus, in order to support the use of all drives
strapped as DS1, |BM designed a tw sted cable, and inplenented a non-standard FDC

i nterface.
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MODI FI ED PC CABLE FOR STANDARD PC HD DRI VES (EACH DRI VE SET TO DS1)

ALLOWS S.C. SECTION TO BE "B:"

DRI VE AND T.C. SECTI ON

TO BE "A:" DRI VE WHEN CONNECTED TO THE VERSAFLOPPY I |
CONTROLLER DRI VE CONNECTORS
J2 S. C T.C
N« Y O1 - 33 GND ALL ODD PI NS
> o Y O2 REDUCE WRITE 2  REDUCE WRITE
o W O4 NC --vmmmmn-- 4 NC
5J1-320 <= - e 6 DS3 -----on-- 6  DS3
< o S 8 INDEX ------- 8 I NDEX
> o S 10 DSO-A C 16 MOTOR
> o S 12 DSL ---c--m-- 14 DS2
> o S 14 DS2 - B- 12  DSL
> o Y 16 MOTOR -D 10  DSO
> (o W 18 DIRECTION ---- 18 DI RECTI ON
> o Y 20 STEP --------- 20  STEP
> o S 22 WRITE DATA --- 22 \RI TE DATA
> o S 24 WRITE GATE --- 24 WRI TE GATE
< o S 26 TRACK 0 ------ 26  TRACK 0
< o S 28 VRI TE PROTECT- 28 WRI TE PROTECT
< o S 30 READ DATA ---- 30 READ DATA
> o S 32 SIDE SEL ----- 32 SIDE SEL
< o W 34 DISK CHANGE -- 34 DI SK CHANGE
PIN 1 STRIPE
—
10 A C
i1 |— ]
TWIST
14= = AREA
16 ‘[=)' L
710 J2
/_
5-1/4" FDD
CONNECTOR
STYLE
(OPTIONAL)

Cut wire 10 at A & C, wire 14 at
to B and Cto D. See next
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D. Strip ends as shown,
detail ed cabl e nodification notes.
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How To Cut and Join The Cable

Sonme PC cabl es have pairs of 3.5” and 5.25" connectors, newer ones usually have just

3.5" connectors, so | will refer to any connector section as “connector(s)”. Look for
the colored orientation stripe along one edge of the cable. This is the “Pin 1" flag.
Exam ne the cable and you will note that the connector(s) at one end have a tw sted

section of cable running through them This is the PC “A:” drive. The farther end is
connected to the PC floppy controller header. In our case that will be J2 on the
Versafloppy. It is easy to do all the nodifications on the straight section of the

i nter-connector twist. Wth an Xacto, or simlar knife, cut the webbing between wire 10
and wire 11. Next cut the webbing between wire 15 and wire 16. Now cut the webbing on
both sides of wire 14. Make your cuts about 3” long if possible. Lift up wire 10 and
cut at point A& C. Lift wire 14 and cut at point B. Lift wire 16 and cut at point D
Strip a small section of the insulation off the ends as showmn at A, C, B and D. Now
join section Ato section B, and finally join section Cto section D. Sol der these two
new connections if you can. Cover up the exposed wire with a small square of electrica
tape, folded around the wire and adhering to it’s own sticky side. The cabl e now
supplies a DSO signal to the DS1 Iine on the end floppy connector, and a Mdtor Enable
signal to the correct pin as well.
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Custonmi zi ng The V2FORMAT Program for O her Diskette Fornats

The rules for naking a diskette format table are covered now. The sanple case is a

di skette formatted in Double Density, with 15 sectors per track of 512 bytes each. Both
doubl e and single sided entries are always included. The format table is found on the
foll owi ng pages. Here is the breakdown, line by line.

1. This line contains the primary user selected options picked up during the fornmat
query routine. It is used here as a tag so that, once the query is conplete, the
track building routine can traverse all the format tables until a match is found.
The ASCII| entries are ordered as follows:

Di skette Size — 8 or 5
Recording Density S or D for Single or Double
Sector length 1 = 128, 2 = 256, 3 = 512, 4 = 1024

2. Length of this format table. Used to index to the next table if no match.

3. The prototype control byte witten to the FDC control port to set up disk size,
density and side. See EQUATES section in V2FORMAT source.

4. This is the post-index field. Data is picked up in pairs, starting with the first
byte, 80 as a counter, the next byte, 4EH, is witten 80 tines, then 12 is picked up
as a counter, to wite OH 12 tines, and so on

5. This is the nunber of data records, or sectors, per track. This is the primry
counter for the next group of fields to be generated for the track inage.

6. This pattern precedes each data field, and contains the |ID address mark, track
nunmber, side nunber, sector nunber, sector length, CRC any syncing field. As each
track is witten the side and track val ues are updated on the fly.

7. Bytes in sector

8. EBH data pattern for sector, then 84 4EH bytes post sector field.

9. Size of filler field, to be witten after all sectors have been formatted in place.

10. 4EH, the data pattern in the filler, or trailing field. Witten to disk

until interrupted by the next index pul se.
11. Length of the ATL8D3 Di sk Descriptor Block, or DDB
12. Length of DDB including sector interleave table

13. Length from TB8D3 t o DDB8D3

14. Header for DDB. Four bytes used to identify a VFORMAT DDB.

15. Six bytes to fill in for FDC control use when diskette is selected and set up
by the V2bl CsS.

16. Flag Byte for disk operation — see follow ng description
17. Nunber of systemtracks for V2BI OS use
18. Systemtrack sector size, nunber of CP/M sectors, data track sector size and

nunber of CP/M sectors
19. CP/ M sectors per track
20. CP/ M BSH, BLM and EXM
21. CP/ M DSM or total storage in allocation blocks
22. CP/ M max directory entries
23. CP/ M ALQO, ALOL, reserved directory bl ocks
24. CP/ M CKS
25. CP/ M OFF, reserved tracks at begi nning of disk

The following DDB8D3 is the same as itens 14 to 25, except it represents the val ues
used for a single sided diskette, thus about half the storage capacity.

TRA8BD3 is the sector translate table used by CP/M It is moved into place at the end of
ALT8D3 or DDB8D3, dependi ng on which one is used (based on number of sides for the

di skette). The conbined structure is placed at the end of sector nunber 8 on the first
systemtrack, starting at |ocation 384, since each systemtrack sector is 512 bytes in
| ength. Thus no DDB can exceed 128 bhytes.
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FLAG Byt e
Systemtrack bits
Bit 4 - 1=5" (mni-floppy) O = 8" (or 3.5" & 5.25" PC HD di sk)

Data track bits

Bit 3 — 1 = double density, 0 = single density

Bit 2 -1=5" (mini-floppy) 0 = 8" (or 3.5" & 5.25" PC HD di sk)
Bit 1 — 1 = double sided, 0 = single sided

Bit O — 1 = DDB has been established, 0 = DDB not processed yet

For nmore i nformati on about WD179X format standards, see the manual:

FD179X and TMS279X_Dat aSheet . pdf

CGetting more tracks for old mini-floppy fornmats.
Agai n, keep the following in mnd

The mni-floppy formats are the same as when the core format software was created. If
you need nore tracks etc, you should | ook at the source just past DOUSER . You will see
the maxi mum track val ue was sel ected by the diskette size check (76 tracks for 8", 35
tracks for 5"). The value was saved at MAXTRK for |ater conpare. Note also, if you
format 5.25" HD drives for nedia to insert in older 40 TPl drives, you should call the
routine STEPIN twi ce for each track. You can expand the format query section to include
this additional information when a 5" disk size is selected. Use the GETOK routine to

i mpl enment the user interface on nultiple-choice options.

Exam nation of the many format tables will assist you in creating a new format type. In
many cases you can likely use an existing format table and just add to the nunber of
tracks to be formatted for higher capacity mni-floppy drives. You will then have to

i ncrease the DSM val ue. The BSH, BLM and EXM can stay the same in many instances. |If
you need nmore directory entries, increase the CP/M max directory count, and set nore
bits in the ALOO & ALOL bytes. See the DRI CP/M Alteration Guide for this, or just scan
over settings used in higher capacity formats. A sinple rule for the DSMis j ust

i ncrease the size in proportion to the nunber of tracks you add to the maxi num al | owed
for the old mni-floppy count. If you go to 80 tracks and renmenber the 5” formats were
set up for 35 track drives, then the new DSM is 80/ 35X(DSM or about 2.2X the present
DSM For the 8” format shown, 192 directory entries are supported by setting 3 ALQO
bits (11100000B)this covers 64 entries per bit, so you set one additional bit for every
64 additional entries. Bits nove fromleft to right in the ALO fields, so 256 dir
entries sets ALOO to 11110000B. The expressed directory count is always 1 | ess than
actual . The one thing to watch for is when the DSM exceeds 255, say when you add nore
tracks to a 5" format that had a DSM bel ow 256. You nust change your EXM or extent
mask, and if the drive was using 1024 byte bl ocks, nove up to 2048 byte bl ocks. In that
case the DSM val ue drops by 50% since it is a count of (Total Space divided by

all ocation block size). When the bl ock size changes, you nust change the BSH and BLM as
well. In all cases, check the CP/MAlteration Guide for nore detail

The sanple fornat table follows .
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; 8" DOUBLE DENSI TY, 512 BYTE SECTORS — use as tenplate for your own fornats
TB8D3:

1 .BYTE '8','D,"'3

2 . BYTE LEN8D3

3 . BYTE DCMD8D

4. . BYTE 80, 04EH, 12, OH, 3, OF6H, 1, OFCH, 50, 04EH

5. . BYTE 15

6 . BYTE 12, OH, 3, OF5H, 1, 2H, 22, 04EH, 12, OH, 3, OF5H

7 . WORD 512

8 . BYTE OE5H, 84, 04EH

9. . WORD 400+400

10. . BYTE 04EH

11. . BYTE ALE8D3

12. . BYTE DLE8D3

13. . BYTE DDB8D3- TB8D3

ALT8D3: === doubl e-si ded DDB

14. . BYTE ODDH, OFDH, ODDH, OFDH <-- ID field for V2BI GS di sk format
15. . BYTE OH, OH, OH, OH, OH, OH <-- work space for control bytes

16. . BYTE 00001011B <-- FLAG byte

17. . WORD 2 <-- V2BI OS system track count

18. .BYTE 2, 36,2,60 <-- V2BIOS System & Data track info sector mask & CP/ M SPT
19. . WORD 60 <-- CP/ M sectors per track

20. .BYTE 4,15,0 <-- BSH, BLM and EXM

21. . WORD 561 <-- Change this to match how many allocation bl ocks are avail abl e
22. . WORD 191 <-- 192 directory entries

23. . BYTE 11100000B, 0 <-- blocks used for directory space

24. . WORD 48 <-- size of checksum vector

25. . WORD 2 <-- nunber of systemtracks

ALE8D3 == . -ALT8D3

DDB8D3: === singl e-si ded DDB

. BYTE ODDH, OFDH, 0DDH, OFDH

. BYTE OH, OH, OH, OH, OH, OH

. BYTE 00001001B

. WORD 2

. BYTE 2, 36, 2, 60

. WORD 60

. BYTE 4, 15,0

. WORD 280 <-- Note how single-sided = half the bl ocks of double sided
. WORD 191

. BYTE 11100000B, 0

. WORD 48

. WORD 2

TRA8D3: == sector translate table, four CP/Mrecords per 512 byte sector
.BYTE 1,2,3,4 <- shown for an interleave of 4

. BYTE 17, 18, 19, 20
. BYTE 33, 34, 35, 36
. BYTE 49, 50, 51, 52
. BYTE 5,6,7,8

. BYTE 21, 22, 23, 24
. BYTE 37, 38, 39, 40
. BYTE 53, 54, 55, 56
. BYTE 9, 10, 11, 12
. BYTE 25, 26, 27, 28
. BYTE 41, 42, 43, 44
. BYTE 57, 58, 59, 60
. BYTE 13, 14, 15, 16
. BYTE 29, 30, 31, 32
. BYTE 45, 46, 47, 48

DLE8D3 == . - DbB8D3
LEN8D3 == . - TB8D3
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ATLDDBS
VWhen making a DDB for some ‘foreign’ format keep the following in mnd

STAT DSK:

Usi ng STAT DSK: on a host systemthat at present supports the foreign format woul d be
very helpful. Information useful in setting up the DDB is as foll ows:

Drive Characteristics

1 - 10738: 128 byte Record Capacity <- total storage used by CP/ M

2 - 1342: Kilobyte Drive Capacity

3 - 256: 32 Byte Directory Entries <- nunber of directory entries

4 - 256: Checked Directory Entries <- checksum vector is used

5 - 128: Records / Extent <- size of extent = 128 * 128 (16, 384 bhytes)
6 - 16: Records / Bl ock <- size of block = 16 *128 (2048 bytes)

7 - 72: Sectors / Track <- CP/M Sectors per track

8 - 2: Reserved Track <- reserved tracks

NOTES:

The DSM or nunber of storage blocks = item 1 divided by item6 (10738/16) = 671
Item 3 should be totaled to get the directory size in bytes (256 X 32) = 8, 192
Now cal cul ate the block size fromline 6 (16 X 128) = 2048
Divide the total directory size by the block size (8192/2048) = 4
The value 4 represents the nunber of reserved bl ocks assigned for directory
entries. Four bits will thus be set in ALQOO.
From t hese basic values consult the CP/MAlteration Guide to generate the other
necessary val ues for BSH, BLM EXM and DRM

You now have to determne the sector size of the foreign diskette. Once that is known
you nust generate an interleave table. If you know the correct interleave factor of the
physi cal sectors, you next generate the interleave table for CP/M sectors, based on the
nunber of CP/ M sectors that fit within a physical sector

Physi cal Sect or CP/' M Sectors

128
256
512
1024

o RrNBE

Thus, the first entries for a diskette with 1024 byte sectors would be 1,2,3,4,5,6,7,8.
In the sanple DDBS you will note that Andicom used an interleave of 15, Conpupro used
an interleave of 3, Lomas Data Products used no interleave. The Lomas diskette was
likely read in a track at a time, as this particul ar diskette was used for the
distribution of their CP/M 86 product. You m ght have to experinment with the
interleave. In doing so you will know it is working when the directory | ooks OK
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; ANDI COM - 256 BYTE SECTOR
; DOUBLE- DENSI TY, DOUBLE- SI DED

DDB256:

. BYTE 00001011B ; FLAG
OFF256:
. VORD 1 ; OFF <- SEE OFF- NOTE
.BYTE 1 ; SSLEN
. BYTE 36 ; SLRPS
. BYTE 1 ; USLN
. BYTE 52 ; ULRPS

. VWORD 52

. BYTE 4, 15
EXM256:

.BYTE O

. WORD 486

. WORD 127

. BYTE 110000008, 0

. VWORD 32
OFD256:

.VORD 1

.BYTE 1, 2

. BYTE 15, 16

. BYTE 1DH, 1EH
. BYTE 2BH, 2CH
. BYTE 5, 6

. BYTE 13H, 14H
. BYTE 21H, 22H
. BYTE 2FH, 30H
. BYTE 9, 10

. BYTE 17H, 18H
. BYTE 25H, 26H
. BYTE 33H, 34H
. BYTE ODH, OEH
. BYTE 1BH, 1CH
. BYTE 29H, 2AH
. BYTE 3,4

. BYTE 11H, 12H
. BYTE 1FH, 20H
. BYTE 2DH, 2EH
.BYTE 7,8

. BYTE 15H, 16H
. BYTE 23H, 24H
. BYTE 31H, 32H
. BYTE 0BH, OCH
. BYTE 19H, 1AH
. BYTE 27H, 28H

; OFF- NOTE

; BECAUSE THE SECOND SYSTEM TRACK | S ON
; SIDE TWO, | T HAS AN EFFECTI VE OFFSET OF 1
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; COMPUPRO - 1024 BYTE SECTOR
; DOUBLE- DENSI TY, DOUBLE- SI DED

DDBCPR
. BYTE 00001011B ; FLAG
. VWORD 2 ; OFF
. BYTE 3 ; SSLEN
. BYTE 36 ; SLRPS
. BYTE 3 ; USLN
. BYTE 64 ; ULRPS
. WORD 64
. BYTE 4, 15,0
. VWORD 600
. WORD 255
. BYTE 111100008B, 0
. WORD 64
. V\ORD 2

.BYTE 1,2,3,4,5,6,7,8

. BYTE 25, 26, 27, 28, 29, 30, 31, 32
. BYTE 49, 50, 51, 52, 53, 54, 55, 56
. BYTE 9, 10, 11, 12, 13, 14, 15, 16
. BYTE 33, 34, 35, 36, 37, 38, 39, 40
. BYTE 57, 58, 59, 60, 61, 62, 63, 64
. BYTE 17, 18, 19, 20, 21, 22, 23, 24
. BYTE 41, 42, 43, 44, 45, 46, 47, 48

; LOVAS DATA PRODUCTS - 1024 BYTE SECTOR
; DOUBLE- DENSI TY, SI NGLE- SI DED

DDBLDP:
. BYTE 00001001B ; FLAG
. V\ORD 2 ; OFF
. BYTE 3 ; SSLEN
. BYTE 36 ; SLRPS
. BYTE 3 ; USLN
. BYTE 64 ; ULRPS
. VORD 64
. BYTE 4, 15,0
. WORD 300
. WORD 127
. BYTE 110000008, 0
. WORD 64
. VWORD 2

.BYTE 1,2,3,4,5,6,7,8

. BYTE 9, 10, 11, 12, 13, 14, 15, 16
. BYTE 17, 18, 19, 20, 21, 22, 23, 24
. BYTE 25, 26, 27, 28, 29, 30, 31, 32
. BYTE 33, 34, 35, 36, 37, 38, 39, 40
. BYTE 41, 42, 43, 44, 45, 46, 47, 48
. BYTE 49, 50, 51, 52, 53, 54, 55, 56
. BYTE 57, 58, 59, 60, 61, 62, 63, 64
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