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55256 Technical Manual

ADDRESSING

Section 1 - Addressing

j

1

The Macrotech 56256 is desigr,ed to operate in any 9-:00
systerl1, B-bit c'~~ Ie-bit. While addressil',g the l',ew ger,eratic'l'l c,f
IS-bit processors is sb~aightforwat'd llsil'"lg the di~'ect (24-bit)
addressing mode e,f the 552501 most 8-bit systerl1s ~r<..:,vide Ol'"I.l.'./
sixteel'"1 address lirles, limiting the total systerl1 c,ddt"'E?ss::'-r,g c2.pa­
bility to a 65,535 byte rarlge. The SS255 occupies an add~-ess

space of 262,144 (255k) bytes which requires fo'x.... tirlles the
addressing capability c:.f the typical 8-bit processor. Macl'"'otech's
lIl'lique se,llltic,j'"1 to this problerl1 is ar, advarlced memol"Y mappir,£
architecture called MJ. M3 is a powerful tool designed to provide
or,-board capability fm' the tl"anslation e,f lEo-bit logical
addresses from the S-lQ'liZl bus il'"lte, 2Q1-bit physical addresses for~

the 256 kilobyte ar'ray.

lG-BIT ADDRESSING, MACROTECH MEMORY MAPPING

When the MJ addressirlg optiol'"l is selected, each 4k block of
the 16-bit (64k) logical address is dynamically trc\ns:latec to: any
4k block e,f the 256 kbyte c,n-bc,ard physi~al memory. With this
scheme, , global' memory cart be configur~ed to arlY siZE? a1'18 1·:,cat:2c
anywhere in the logical address space. All remaining ~ank

switched r'lemory is accessed by slwpi.y reloadirq; the appt'",:,p":"i..a-',;~

map registers each time a barJk switch is to occur. No merl'lI.)ry C'\~

address space is wasted with this scherl1E' and nc, ccn~trail'"its .=;r2
ifllpc,sed in the partitionil'"lg or sizil'"lg c·f either' ~l,:,bal c,r barlk
sw itched rner,1of'Y.

M3 is designed to operate in two functiona2 Modes:

a. pass me,de. Used to load rr.appil'"lg I~e!,;;isters i\" the
irlitial power'-up irlterval. The 5$25& flll'"lctior;s as a 54\<, '"Errc,r'y
board in this mode, with the sixteen bit addrese passed ~irectly

to the array. This mode is activated when the system is initially
pc,wered I.tp, al"ld remairls active ul""ltil the last wapping regi5tE"r~ .i~

loaded.

b. mapped addressing mode. When the map;Jil"l;;J r'egistet,s
are completely loaded with the initial address map in the power­
up il'"lterval, addr~ess cC'l'"ltrol is autorllatically transferred to the
mapped address i ng mode. When t his mode is i r,vcd,<ed, addr'E'o:osi I'":g
il'"lto the array is ger!erated through the mappil'"lg ~·egister's. The
mapped adc!r'E'ssirlg mode refl1ail'ls il'"l effect lJl'";til the m:;c>xt pe,wer-up
il'"lterval.

The rl1apping l"egisters C01'ISlst of two high speed bip,:,l",',·' r'a,-)~s

located at board coordinates D5 arId E5. Each r',)m has sixteen 4­

bit words, arId the twc' r'arllS are organi::sd as si.,<teen 8-bit regis­
ters tCI provide ar, address into the Illefl'1;:,r'y a~'":"ay. Each of the
sixtee""l mapping register's Ca"fl address arlY 4k blc'ck of '';he tot<:l:
2561.< merl1c,ry array by loading them with the desirl'?d ;,~appiC'IG ir;for­
mat i c'n.
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M3 TECHNICAL DESCRIPTION

register loading. The si)(teeYI mappiy,g registers occupy a
contiguous 110 address blc'ck iys the rar,ge n0 to nF hex. ' n'
represents the upper nibble of the base 110 address selec~ion set
to any unused block of sixteeYI I/O addl'esses by the use~·. :"l1ul-:::';J­
Ie boards should all be set to the sar,le I bank select' a~C::re=s

range chosen for this purpose (with SOMe exceptions - see Vdisk
sect ion>. The lc'wer nibble of of each of the sixteen IIO aC::dre~­

ses represertts the 4k block tel be add~'essed; i.e. Y,6H = 6:Z;0~H­

6FFFH. The eight data bits writteYI to each ~egister at'E' fo:"r;la~tec

as follows:

bits 7-6. BQard select bits. These two bits must rnatch the
two Isb's of the boat"d address selectic'n. Otherwise, "("Ie' access
Cal'"lOCcur. Setting these bits to a ne:'"I'"I-e>listent 256k range C<'~l'"l be
I..lseful at times, such as whe"l'"l t'at" rl1ernc,ry Must be Masked fC'"r~ pt"e'm
e,verlays il'"l systems not il'"lcorpor",til'",g the phante'm* 1i"l'"le. Il'"! most
cases these two bits in each t'egistet~ will be ",ritte"l'"l -L) matc~

the appropriate board address select bits.

bits 5-4. 64k bank select bits. These two bits select which
of the four 64k banks i"l'"l the 256k memory array is to be addt'es­
sed.

bits 3-0. 4k segment select bits. These four bits cO"l'.tain
the desired segment information to delineate which of the 16 4k
physical segments in the selected 64k block will be addressed.

BOARD LEVEL ADDRESSING

The Macrotech 55256 is addressable on any 256k boundary up
tc, sixtee"l'"l tl1egabytes whel'"l the direct 24-bit addressing mode is
selected. He,wever, when the M3 mode is selected fC,t~ lE.-bi t
addressing, an upper limit of one megabyte is iMposed. For che
II1C'St menlC'ry il'".tensive requirerl1e"l'"lts, this lirllitatie'"n shct:ld "fK't '::e
signif1cant, inasmuch as a single 89256 can support five 4Sk
user banks and 16k of global memory in a typical MP/M* operati~g

system. When the M3 addressing rl10de is selected, the fo,":t~ m..:,st­
significant bc.ard select bits ce,rrespc'Y;dil'",g te, A23-P20 shoJ.\ld be
set to ::ero (plugged to the right - see Be'ard P"warr.eterlzatie'\'"l
section). The remail"ling two bits corres;3onding to Al'3-P-18 can bE'
plugged to anyone of the foUt~ possible corr.binatior-,s te, se:ec~,

the desired 256k address space i"l'"l wilic;, the 552'::6 w~:: t~es..:.ce ;'ll'"'

example of coding for a typical power-up sequence tv init:ali::~

the mapping registers follows:

*MP/M is a t~egistered trade mark of Di~ital Research Corp.
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irlit: 1)( i h, rrlr,lap ;pe,ir,ter to memc'"r~y ;llap
r,lvi c,40h ;1/0 base .:'Iddress

in 1 : MOV b, M
COl.lt b jwr~ite irdtial map
inx h ;next i l",dex
11"'lr c jnext register
mvi a,50h jde,ne?
CMp c
Jrl"lZ in! ; l"IO, COy,t i r!ue
ret

memory map table:
the 12 locat iO;'ts fre,m rllrllap-rllfllap2 (0000-bfff)
wi 11 be Changed as reql.lired by the bank select r·:d.tt ir,s.

j the 4 locations froM 'globl' to end of table <c000-ffFf)
are registers fe,r fixed system (global> merllc,ry ay,d will
remair, ul"lcharlged.

writtel", tel
register

lc,gical
address

physical
adc!r~ess

mmap: db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db

~

1

3
4
5
G
7
8
'3
0ah
0bh
0ch
0dh
0eh
0fh

0000-0fff
1000-1fff
2000-2fff
3000-3fff
4000-4fff

j 500Q:-5fff
E.000-6fff

j 7000-7fff
8000-Bfff
'3000-'3fff
a0iZ10-afff
b000-bfff
c000-cfff
d000-dfff
e000-efff
f000-ffff

00000-00fff
01000-01fff
0200Ql-02fff
030Q!0-03fff
04000-04 fff
05('le0-05f~f

060rl10-06fff
07000-07fff
080Ql0-08fff
0'3ill!2l0-09fFf
0aIZllZIiZ!-Qla f f f
0!::000-0bfFf
0c000-0cfff
0d0Q'10-0dfff
0e000-0efff
0fQl!2l0- 11If'fff

Subsequent bank switching iYI this example wc,uld i,·,'/c,:'/e
lc,adiy,g the seql.lenCeS 10h-lbh, lch-27h, 28h-33h, and 2 L}h-3f:-, :,r:'to
t~egisters 40h-4bh tQ switch ban~_s as required. The baY,!.:. switc'i
routil"ll? rnight be similar te, the init rc,utirle abe''ll? except that
the line: l'Il'li a,5l2!h wc,uld be changed teo: lIl'li .... ,4c:-, so tna~

9 1oba 1 memory we'u 1d I"!ot be Q'lerwr itt er,.

•

The example ce'de orl the fc,llerwirtg page
typical baYtk switch sequence. Note that the ce,ce
be descri~tive rather than optimal.

der<lonst r~ates
is intet"\ded

a
to

:'-3
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T.

this rc.utiYIE der,lQl'"lstrates a typical bank swit~h seql.ler,ce
to switch 48k from logical 0000-bfff to the 4t~ bank
(28000-3ffff)

switch: 1 )( i h, rflrnap
(elV i c,40h

swl : mav b,m
COI.tt b
iY'l>< h
iy,r c
mvi a,4ch
cmp c
Jrnz swl
ret

\.lser3 barlk map:

wri tteYI tel le'gical physical
register address addl"""'ess

r,1map: db 28h 0000-0fff 28000-28fff
db 29h 1000-1fff 29000-2'3fff
db 2ah 2000-2fff 2a0iZ10-2afff
db 2bh 3000-3fff 2b000-2bfff
db 2ch ; 4000-4fff 2c000-2cfff
db 2dh 5000-5fff 2d000-2dfff
db 2eh 5000-6fff 2e000-2efff
db 2fh 70~0-7fff 2f0~0-2ffff

db 30h 8000-8fff 30000-30fff
db 31h 9000-9fff 310121121-31fff
db 32h a000-afff 32ill01Z!-32fff
db 331'1 ; b000-bfff 33000-3ffff

globl: c000-cfff 0c000-0cfff
d000-dfff 0d000-0dfff
e000-efff 0e000-0efff
f000-ffff 0f000-0ffff
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INITIAL PAGE ADDRESS SELECTION

Ir, some applications it may be fe'lInd advarltageo1l5 to
deselect the 85256 when power is flrst applied. This is necessary
fc.r ir,star,ce in VIRTUAL DISK applicatiol"ls where Vdis~ nl€?filory is
located in the second 25E.k address space (40000-7ffff). !y, t~e

pass mode, at initial pe,wer-up, addresses Al'3-A1E. are supplied
thre.ugh a driver (1/2 of an LS244 at le·eatiol'"l Ell) to the values
set by berg JLtrllperS at J2 (see Bc'ard Para"leteri::atic,y-; secti';:'!'I).
In most applications, these four bits will be set to =ero so that
the 58256 will be selected upon pc,wer up.

DIRECT 24-BIT ADDRESSING

Direct 24-bit addressing involves configuring the six bits
at Jumper J1 that correspond to address bits A23-Q18, a~d setting
the addressi ....lg mode Jumpe)~ to ' 24 bit' (see Board Pi\rar,leterizatic'"(1
sect ion>. The followi rig chart ShO'-IS the prc,per JU1f1per ccerlfigl.tra­
ticer, tc, set the address raYlge for each of the first si)(teel"' 2Se.k
blocks:

Board Address range A23 A22 A21 A20 A19 A18

000t2l00
040000
080000
0c0000
100000
140000
180000
lc0000
20!Zl000
240000
28!Zl000
2c0000
31210000
340000
380000
3c0000

03ffff
07ffff
0bffff
0fffff
13ffff
17ffff
1bffff
lfffff
23ffff
27ffff
2bffff
2fffff
33ffff
37ffff
3bffff
3fffff

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

R
R
R
R
R
R
R
R
L
L
L
L
L
L
L
L

R
R
R
R
L
L
L
L
R
R
R
R
L
L
L
L

R
R
L
L
R
R
L
L
R
R
L
L
R
R
L
L

R
L
R
L
R
L
R
L
R
L
R
L
R

R
L

The above table represents o ....,ly one fc·urth c,f the pc,ssitlle
address range selectiol"'s for the 55255. If it is Y"recessa~~y t'J
geYlerate more table entries, COYlt lnue in bi nary UY"lt i 1 the ma)( im:.;:"
(16 megabytes) limit is reached. The ma)(imurn 24-bit add)-~ess b:c.c'.,;
w111 be fc0000-ffffff (15,515,072 - 1S,777,215 decirr:al>.

IY", the above example, references te' 'R' i.',dicate
in~tallation of berQ Jumpers tc the right to aS5ert a low leve:.
refe)-~ences to 'L' indicate ir,stallatiO:'I"' tel the left te, asse~'t. a
high I eve 1 (see Board Parclr"et er i zat i 01"', sect i oy"') •
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This sectiOYl deals with all of the optiona'l fe2,tl.wes or]
be'ard the 55256 that must be set by the user ace':,rdil'"IQ to the
particular erwironftlent in which the meme,ry will be il'"lstalled. The
followi'ng optiol'"lS are covered irJ this sectiol'"l:

a. re'fresh mode opt i or,s

b. phantom 1 lr,e opt i C'l'"iS

c. pstvaH' timil'"lg opt i c,ns

d. sml timirH;j options

refresh cycles. Refresh cycles are gel"le~~ated on-bocwd the
55256 frc,m two SC'Llrces:

1. Transparent refresh cycles are asserted by the cycle
ce'l'"ltrol module immediately follc.wing a specified type of meriK,ry
read cycle. Depe'nding on the CPU being Llsed, the specified type
of memory read cycle cal', be either an ml (op-cc,de fetch cycle)
only or any menlC,ry read cycle. As a genel"~al rule, if the syster;l
implemerlts ar, 'sml' Signal on pin 44 of the bus the SS25iS should
be parameterized to operate with transparerlt refresh on rnl cycles
only. If the system does not implement the ' 5m l' signal the 58256
should be set te, assert refresh orl all merl1e,ry read cycles.

2. Timed refresh cycles at~e ger,erated from the on-board
refresh timer approximately every 14 microseco~ds. The timer IS

reset each tirne a refresh cycle OCC'Jrs. Wherl the SS25E. is set up
te, run in transparent refresh me,de, I.mder rlorwa 1 opel"~at i ng
condi t ions the refresh t irnel"~ wi 11 never t irne e'IJt. Transpar'er,t
refresh act i vi ty wi 11 keep the refresh t ir,ler i rlact i ve. Timed
refresh is selected by default as the prir.cipal reft'esh mode when
no trarlsparerlt refresh mc,de is selected. The refresh timer caYI be
thOl.lght of as a 1 watchdog' for fai lsafe reft~esh c,pet~at ie'YI. Whe'r'"1
transparent refresh activity is susperlded dl.tring wait, re=et, C't'
dma cycles, the refresh timer aSStHlles the responsibility c,f
keeping the merl10ry array refreshed.

refresh mode selection. The 55256 is designed to provide the
optimal refresh operatiorl for arlY existirlg CPU type. The text
below is intended to serve as a guide to refresh rllc,de selection
although SOMe experimentation may be necessary to determine the
most efficient refresh mode to be used.
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For all Z80 ar,d 8080 prc,cessors the traYISparerlt m1 refresh
mc.de should be used. This mode provides the greatest access time
for these prc,cessc.r types due tel the exte'nded ml cycle. Both
processc,rs emple'y fc.ui'" clock cycles iY, ay, op-coce fetch ce.mpared
to the rlot~tl1al th~~ee cycles 11"1 a memory read CIt" """rite cycle. The
extra cycle time after the op-code is fetched is used interna:ly
by the processor to decode the instruction and the bus is idle
d'.Iring this time. See t:'e sectiol'"l c,n Board PcwarlleterizatiQYI fe<.-'
procedl,.\re to set the refresh melde.

As a rule, the rol transparent refresh mode should always be
ltsed with processors that ;Jrc.vide the 'sml' sigYlal 01"'. the bus.
This rule usually holds true due to the respective difference of
the frequency of occuraYlce of ml cycles to rtlerllCo~~Y read or wri ~e
cycles even if the 1111 bus cycle provides y.c· extra clock cycles. A
slight advantage ln power consumption will result from mini~izin;

refresh activity.

I f the processor c'perates at a very low clc.c:':' frequency (1 ­
2 megahert z) , transpat~eYlt refresh e'n all merl10ry read eye les
should be selected. This choice aSSl,.wes that the rahl refresh
t~eql,.dremel"'lts will be met. When this reft~e5h mc,de is selected wait
states will Ylever be invoked as a result of cycle coy.flicl: siYlce
refresh requests wi 11 be geYlerated by the cycle cOl"'ltrol IfloCule.

Some processors such as the 680'3 or 8086 do I"'IOt e,ffe,~ a
part icular time slot into which traYISparent re'fresh cycles can be
il"'lserted. A different appre'ach is reql,.lil"ed with these types of
processe.rs in order to properly refresh the 56256. An alternate
me,de is provided to satisfy the refresh ;~equiret'lI?Y"~s c.f p~~oces­

sors c.f this category. The t iwed ref~~es~ we.de .o,synch'l"'c'Ylc,usly
requests a refresh cycle every 14 microseconds. ~he~ a refresh
request OCCl,.lrs while a rller,lory cycle is in progress, the r'~quest

is queued UYltil the mefllory cycle is ce.mpleted. If a fIlerll0t~y cycle
is requested while a refresh is il'"l p'l""ogress, "the ready li-ne ~G

asserted aYld held l..ll'"!til the r~eft~esh cycle is cc,rl1pleted and the
memory cycle has progressed to the point that data is sure to be
stable. This mode will operate with any processor, although it is
Ylot the preferred mode iYI systems where a traYISparent rl'ode ci'ln be
implemented. Tel set the 55256 to e'perate in the tirl1ed refresh
mc.de, see the sect i OY"! on Board Pararlleter i zat ion.

phantom
55256 for the

line options.
phantom line:

Three options arE provid2d on toe

1. phantorl1 disable all l'Ilemc,ry cycles
2. phantom disable memory read cycles only
3. igl"'lore phc;mtom 1 ins

See the sectioYl Ol'"1 BQard Parametet'izatioYI fc·r informatiol'"1 on
setting the Jumpers for desired phantom operation.
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BOARD PARAMETERIZATION

This sectic.rl is i'nte1"lded tc, serve as a guide to assist irl
the assi gnrllerlt e.f the various opt ions requi red to persc.nal i ze the
58256 to the user's system. All user-selectable options have been
implerllented with Berg Jumpers in preference to dip switches to
enhance the reliability of the programmed settin~s once the board
is parartleteri::ed. Six JUinper areas provided on the 58256 r,H,ist be
,::o1",fi gL:red to fit the user's systerll befc,re the bOiwd can be
~laced into operation.

memory address parameters: The 55256 can be addressed O~ any
2~E kbyte boundary frOM 0 to 16 mbytes (16,777,216) in the direct
24-bit addressing r'iode. In the 16-bit addressing mc,de, the upper
4 bits (A23 - A20) must be set to zero, allowing addressing up to
·:·;--;e moyte (1,048,576) when four 55256 rnernory bc,ards are install ed
i~1 a system. 5electior, of phantortl c.peratiorl is included ir, this
logica: grouping.

pass mode (power-up page select) address: WheYI pc,wer is
initially applied to the system, the 59256 assumes the status of
a 64k mer"ory bc.ar~d by passirlg the logical address from the bLIS
dh~ectly tc, the lowet~ 64k block c,f the rnertlory array. This allows
the Ctpera";ing system tc. I,.se the 55256 fe.,r system iYlitializatic,rt
:Jefcre the rt1ap~ing registers a~'e writterl. Mapped rnode addressing
d,:·es ·...lC't begirl until iwwediately after the highest rl1ap register
IxF) is loaded tMrough i/o. If an application requires that the
SS25E. is rlQt e"("labled ,:.n pc,wer-'.lp, the powet~-up page addrG!ss
s~olJld be set tQ rIQy,-zerc,.

N::·te: This rllc,de is nQt il'we.,ked wherl the 24-bit direct add";"e­
ssing rtlQde is selected.

a
16

requi·r"es
arl even

address i I"lg
starting orl

rtlap l~egister i/c, port
sixteen ~/o addresses
xF) •

ilo address selection: Wherl the 55256 is used il'l the 16 bit
a~dressing mode, it is essential to load all sixteen mapping
registet~s dl.lrirlg the initial loadirlg sequence. The registers can
be lc,aded in any order, but the highest register (xF) nll,.lst be
:oaded last in the sequence. Taking care to organi=e the initia­
:ization sequeYICe 1YI this manrler will aSSLlre a slnc,oth transitic,rl
from the power-up mode tc. the mapped addressing mode after regis­
ter xF is written.

Se I ect i .:.n of
sequential block of
~yt~ boundary (x3 -

-he f"c,lle.,wing three tables list the Jurn;Jer locatior.s fc·r t:he
·.~er:lc,ry address, pC'.-.ler-t.t;J page, and ile ass~gnments.
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Memory addressing selections:

POSITION FUNCTION INSTALLED LEFT INSTALLED RIGHT
-------- -------- -------------- ---------------
JI-A rl1emc,ry addr hlode 16 bit mode 24 bit me.de
J1-B memory address bi t A19 = 1 A19 = 0
J'_f"' memory address bit A23 = 1 A~'? = 0. - ~-

JI-D memory address bit AlB = 1 AlB = 0
Jl-£ memory address bit A21 = 1 A-;' " 0~.

J1-F merilory address bit A22 = 1 A"='-=- = ~~-

31-G memory address bit A20 = 1 A20 = 0
J:-H phantofll inactive actlve

Power-up page select:

POSITION FUNCTION
-------- --------
J2-H power-Lip addr bit
32-G power-up addr bit
J2-A power-up addr bit
J2-F power-up addr bit

I/O port address select:

POSITION FUNCTION
-------- --------
J2-£ i/o port addr bit
J2-C i/o port addt~ bit
32-D i Ie. POt~t addr bit
32-8 i Ie. port addt~ bit

INSTALLED LEFT INSTALLED RIGHT
-------------- ---------------

A19 = 1 A19 = 0
AlB = 1 AlB = 0
A17 = 1 A17 = 0
A16 = 1 A16 = 0

INSTALLED LEFT INSTALLED RIGHT
-------------- ---------------

A7 = 1 A7 = 0
A6 = 1 A6 = 0
A5 = 1 A5 = 0
A4 = 1 A4 = 0

The status valid strobe - pstval*: The newer CPU cards
prc,vide a properly tir(led pstval* sig'l"lal 0'1"1 pi '1"1 25 e,f the bl.ls. If
aYIY doubt exists, a method to determil'"lE' the validity is te, check
the CPU manual for the mnemonic assigned to this pin. If it is
called e'llt by any narlle other tha'l"l pstval* thEm it pre,bably was
not desig'l"led to r(leet the I££E/6'36 speci ficat ie''I''Is. The SS255
prc,vides a sigl'"Ia1 called "alt stval" which cay, be l.\sed in mast
p,:-'e-!EEE systerl1s as a substitute for the pstval* sigy,al if ·neces­
sary. The implementati,:'y, of this c.ptic'l'"I involves C'lIttiYlg the etch
at J3 between the center and left side pad, and installing a wire
Jumper betweeYl the ceYlter and right side pad. JIJ;,1per J3 is 10::,­
cated de,wY, "(lear the bl.IS JLlst abe,ve pin 25.

?QSrTION FUNCTION

J3. status val id str~obe

4-2
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SETTING THE REFRESH MODE

refresh mode selectioYI: The method of t~eft~eshi'(lg the SS25E.
is selected at Jurl1pet~ strip 34, pins A-E. A sil'"lgle shunt across
two e,f 'these pil'lS will set the desit~ed mode. Read the section
E'y;titled "options" tQ detet'mine the optimal t'eft'esh mode selec­
t i orlo

Jumper 34 is the only vert ieal Jumper' stt'ip orl the 88255,
located 2110'1'"19 the left side of the 74F64 at coordinate locatio!'"1
E20. Positic,ns A through E 2\t'E' provided for refresh mC'de selec­
tiOl'"1 (positiO'l"1 A is c,t'iented at the top). When the optiwal mode
for yc,ur system has been detennb'fed (after reading the sect 10'1'"1
erltitled 'OptiOl'"IS'), the fe.llowirlg chart can be. used to deterrl1ine
tl-H? pr,::.pe~' shunt positie'l""l fe,r the selected l"efresh rl1ode:

1. Tral""lsparent ~~efl'''esh on all rllerl10ry read cyc I es:

2. Tral""lsparent refresh 01""1 rill cycles ol'lly:

3. Timed (asYl'lchre..noIJs) refresh:

shunt pc,si t iOl""l

J4-B to J4-C

J4-D te, J4-E

phantom line parameterization:
to function in one of three different

The phantoM line can be set
modes of operat iOI""I:

1. Phal""ltorsl disable all merll0)"Y cycles: In this mode when the
phal""lt om 1 i ne is act i ve il""l either a f!1emory read or a memo)"y WI"" i te
eyc:e, the 55255 will be deselected.

2. Phal""ltorll disable rI1Emo)"y read cycles e,nly: This mode is
proYlded fc,r shadow pt'Orll applicatic'ns where code is read fror,l rQm
mer<1C,ry and writtel""l te, c,verlayed t"arn in the powet'-up sequence
;:Jr::'or to disabl ing (shadowing) the pt'om.

3. I gYK,re phal""rtorll 1 i ne. Some app 1 icat 10i'"IS dc, n,:,t requ i re the
use of the phal""ltom lil""le. This Jumper settil"lg assures that spu­
r-iCd_IS phal""ltofl1 cycles wi 11 l"leVer oCCut' regardless ,:,f the level ,:,f
-~·hf;: phai'"ltom 1 ine.

Phal"ltc,m mode selectior'l:

~OSIiION FUNCTION INSTALLED LEFT INSTALLED RIGHT

Jl-H
J5,

phantom
shadQw

i gl""lCoI""'ed
disable reads only
when Jl-H enabled

enabled
disable all MeM cycles
when Jl-H enabled .

4-3
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I NT RODUCTI ON

Section 5 Virtual Disk

The il'lstallatiol'"l of Macre,tech's Virtual Disk softl'Jare ir-I CPM
2.2, iY"1 CC1l'IJunctiol'"l with the 58256 merl1Qt~y bc'at'd provides ':'1",

additional disk drive to the system's configuration. The virtual
disk has two advantages. It. adds another single density/single
sided drive to the system and the solid state t'",attire elf the Ct'iVE

results in much higher access arid data b'C\rlsfeY' rates.

Implerl1E.'l'"ltation clf the vir'tual disk CQr'lsists of installiY'lg
the VBIOS rc,util'"'E.' il'"l the CPM 2.2 BIOS rl10dl,.lle and adding the VDISK
program to the system disk as an available utility program. The
85256 mefl1C,ry board is added to the systerl1s hardware configu~~ati':"'''l
aYld a 4K byt e b 1cock c!f RAM fI1emC<t~y i l'"! t he ex i st i )"Ig address sp;:.:\ce
is freed fc,r the ben"lk switching address Wil"ldow.

After installatic,n, the operato)-~ ente~~s vdisk CQrl1rl1ay;d=. as
needed to initialize, open, close, activate, or deactivate the
virtual disk"

The fc,llowii'lg sectiol"'s assume the t~eader has
himself with the source listings in Appendices A
part ieul ar at tent i c)n to the cOrllfllel"lts preceed i ng
source code listirlgs.

RESIDENT MEMORY CONFIGURATION

fafl1iliarized
arid B~ with
each of the

A 4K byte wir,dow of fIlerI1C'~~Y rIlust be prc<vided in the systems'
E.4K address space that resides above the highest ~ddress IJsed oy
CPI'rl. This windQw rlll..lst reside 01"1 a 4K byte bO:'.lndary address, fc,t~

example, 0C000H, 0D000H, 0E000H or 0F000H.

Fc)r periods of Y,ol'l-cpm USE', ay! initialize routil"le can be
c,:,ded that will switch Bal'lk ill of the SS25E. into me:c.C<t~y whicr, wi,en
added to the existing RAM will provide a total of 64K address
space. Bank 0 c,f the merl10ry board is ned:. used by virtual disk
for this reasc'n.

5-1
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The
disk ml.,tst

MEMORY BOARD CONFIGURATION

55255 memory boal"~d that is to be used as
be Jumper cc,rlfigured as follows:

the

1. I/O port
rout i r18.

addl"~ess matchirlg PORTIO equate 1n the VBlaS

4.

Board Select Bits matchirlg BDSLCT equate il'l the
rout i ne. These rllay riot be 00, bl-lt Illdy be 01, 1 QI

Bank Select Mode.

Board Select Address A20 to A23 of 1Zl0Q10.

VBros
or 11.

5. Power up page select address AIG to A19 of 0000.

6. Other options as required fOl"~ the l.lse~~'s systert1.

BIOS DISK ASSIGNMENTS

Vir~tual Disk may be assigned orlly as an equivalent ·::.f an 8
irlch single density/sirlgle sided drive with 128 byte sectors, 2&
sector~s per track ar,d 77 tracks. Arl entry must exist in the BIOS
Disk Parameter Table" that matches a true physical disk drive with
this cc,rlfiguration. It is recommended that arl a.dditic,r,al entt~y

il'l the Disk Parameter Table be prclvided that does rIot "necessari Iy
have a correspcll',dil'lg physical drive .. This will allow the :..tse ::,f
the virtual disk as al'"I added drive instead of ol'":ly as a tempclrat'j
replacefnel'lt for al'l existi"ng physical drive.

Vdisk will accept disk assignments from A: thru P:. The
actual assignmE'l'lt of a d~~ivE' that de,es not have a Cc,"('t~espo"ndil'"lg

el'"ltry in the BIOS Disk Parameter Table tCI vdisk will res'.;lt in
erratic ope~~atiol'"1 and failure of the CPM c::pet~atil'",g system.

VDISK COMMANDS

The Vdisk program is the interface betweel'"1 the operator and
the virtual disk. The c'perator executes the commcmds by entet~ing

VDISK X:COMMAND, where the X: is the disk assignment and the
COMMAND is Ol'"le of the below listed cc:rnrnaY'lds.

Vdisk tests only the first two characters of the command.
The Open cc:,rlHllal'ld; for example, might be entet~ed ,:is VDISK X::OP.
The fc,llowir,g describes each of the Vdisk cc,mrnal'"lds.

vdisk x:open The entire 77 tr~acks of the physical diSK Ol'"1
drive X: is copied to the virtual disk and the virtual disk :5
assigned as X:. All references to X: at this time will access
the SS256 rl1erllclry bQard: The physical dt~ive that was X: has
effectively beer! t~erl1oved frQrrl the systew.

5-2
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vdisk x:close The entire 77 simulated tracks of the memory
board are copied to the physical disk X:. The physical drive is
assigned as X: and the virtual disk is effectively not present in
the system.

vdisk x:activate The virtual disk is assigned as X: and any
corresponding physical drive is effectively removed frorl1 t~e

system. The data cC'Ylter,ts e,f the virtual disk are assl.lmed cor-
t~ect. Operator procedure Must assure this, prie,r te< lIsil"lg this
CC·fJlTfland.

vdisk x:deactivate The virtual disk is effectively removed
fre.rn the system. AYIY ce'rrespondil"lg physical dt'lVe for X: is I"IC'W
accessible.. The virtual disk data cc,y,tents are unchartged ay,d May
be later used via a~ Activate comma~d u~less a power dow~/power

up cycle occurs. System resets will ~ot affect the virtual disk
data co~tents. If the active virtual disk is assigYled as A: a~d a
warm boot is requested, the physical drive will be accessed for
the system tracks but followi~g warm boot complet iOYI the virtual
disk is agai~ activated.

vdisk x:init Assig~s the virtual disk as X: a~d fills all 77
siMulated tracks with E5H. Each track is written with E5H and
theYI is read back to verify the rnel110ry. It is not possible to
\.lse the commaYld e'YI a physical disk drive fc·r initializatiol'"l.

with
that

vdisk x:test If X: is a physical drive, the disk is filled
psuedc,-ra~dom data .;md a read ve~~ify is performed. Ne.ta

the disk will be left with garbage data contents.

If X: is the active virtual drive, the same
veri fy process occurs arId the data cOl'"lterlts of the
is Y"IOW garbage.

write,
virtual

read
disk

CAUTION: The e'perator should verify that the apprQpriate assig­
nment is active prior to enteri~g this command.

vdisk x:reset This command perfe.rrlls a BOOS Disk Reset flJn­
etion cal). It is not a normally required command for virtual
disk operat ion, but is iYlcluded as a coy,venienee tel recover from
systerns that are left in read/only status.

vdisk status This command returns a message of VDISK INAC-
TIVE or VDISK ACTIVE AS X:. This IS aY", operator ccmvenience
c,~mmand to report the current status of the virtl.lal disk.

5-3
/3



55256 Technical Manual Section 6 MPM II Installation

I NTRODUCTI ON

The use of the Macrotech 55256 memory board in a system with
an MPM II installation provides a flexible baYlk switch merl1ot~y

generation capability for multiple memory segments of various
sizes to meet the user's Yleeds. Installat ic,n c.f twc. 55256 mer,lory
boards provides sufficient memory segmentation to exceed the MPM
I I maximum capacity c.f 8 memory segments, each of up to 4BK
address space.

Appendix C cQYltaiYls the source listiy,g c,f the two areas of
code needed by the user for installation in their MPM BNKXI05
m.:.dule. After this installat ic,n the c'perator lIses the MPM GENSYS
program to configure the desir~ed merflC't'y segmerrtatic'YI by respc,r,­
diYlg te. the GEN5YS pror'lpts with the appro:'priate bard·( start addre­
sses aYld si zes.

RESIDENT MEMORY CONFIGURATION

The 55256 ("emory board (o:,r the fit~st of two boat~ds) must ':::Ie
cc'nfigll;-~ed 'Alith appre<l=riate Jl;mper positioYling to:, provide the
fe,ll,::,wing bc,ard iYlstallatiC:'YI.

1. I/O POr~t Addressi'ng tc, match the PORTID eq!.late value.

i::'. Bc,ard Select Bits assigrlfllent of 00.

3. Bank Select Mode.

': Board Select Address A20 thru A23 c,f 0000.

Power up Page Select Address A16 thru R19 of 0000.

s. RemainiYlg Jl.IfllperS should be set as system hardware
requil~erl1er'jts dicta~e.

~-f <''1 sEcor,d SS256 memol~Y board is to be iYrstalled ,
c;:'i"lfi;;ured the sawe as a:Jove except the Board Select Bits
b2 so::!t to 01.

it is
shcoulc

5-1
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GENSYS REQUIREMENTS

The specification of mef!10ry assignUlerl'b:~ performed duriYlg
SYSGEN ~~equires 'ehe user to 1Jl'"lde?t~stal'!d the capacity lirni":.atioYi=
c,t matching MP:r! memory to the ':1Yaila~le bank sl'Jitch merflory. The
SS25S me~ory ~oard will be used as a 64 bank board with each 4K
~)'·te ban;"- assi£ned bani-< l""ILIl'llbers cf '21 to 53 cecirllal.

7~e MPM total size 'to top of wemery) will use banks 0 tc X,
where X is determir"!E::'d by the te'p e,f rrlemory value. For exa'ilple;
if t:'e ~c.p ,:,f memc'ry is speci fied as 0EF~, thel'"! banks 0 thru QlEH
\-'/1 ~! be assigJ".ed fc,r c,:,wr'10l'1 fl1erllory arid segulent 0. The implemeYI­
tation req'Jires that this first segmerlt be cc'ntig1..IC'US fre,r(l ad­
~reS5 0000H to t~e top of mEMory (in this example =ase, 0EFFFH) •
.....le~''2 .sre now 4'3 bal'"lks available for t..lse in o-l;her mer,K,ry seghle~·Yts

~~'("'C:2 15 !Jal'"lks a~'e In t..:se for Se~fIlE'I'",t Q'l 031'".d common roerllory.

T'le respc'T,se to the address ~Or-. the cC,mrtlOl#, rl~emc'ry base page
-.".!st t:e 01'", a 4:~ be'undary. For exarllple\ if the common rl1erl1ory 5i ze
c2~ines a possi~1e b~se page addr2ss of ~82Ht t'len the response
=....,C'.l~d ~e seH. This :-.i11 a:1ow segrl1ey,t 0 baT,i-< swi'tch to occur at
":.he ~'~c:;t..tired 4K bO'_lI'"Idary. Segment 0 will be switched C''.It e,f the
:5;.-",:<::-r: by r:?;;l,:,viYlg banks IZ! thrc'ugh 7 te· a11c,w other segmel'"lts to
e)'''~-Er t:ie s:-Ii tchl:?d ,,1er,lC,j"y space. Banks 8 ti1"r'o\.lgh QlEH wi 11 I'",evet'
::;2 5 ....1:. tched ,:.u: -:;,f the r,~ef!ie't'y address space.

;~e c,t:-:e~' r,lemOt"y segments (c,the~' -thars 0) may be speci fled as
tc tase address and size, as long as the 4K byte bounda~y restri­
c~~c.n is Co~s2rvec and 1"10 :oor-e than the rnaxiw.trl1 avail~.ble banks
c;.~'<:: e>:ceeced. 11"1 t~e example, 43 banks are ava~ lable.

Pe~o..; is a" example of Ol'",e c,f t~e many pe'ssible lc'gicc:\~

"1E'mory sE<gmel""ltat ions.

~;:JM ' . Sys 8iZiiZl0H 7iZl0il1H Bal'"lk 00
;":;:;Tl1Seg USt~ ilI01Z101-! '3iZl00H Bank 01
"':2'-lSC'~ US"" 0000H 9000H Barsk 0~'~

:-~emseg tJs.r 00'ZtQl:~ '3Q1iZ10P. Bank 03
~let{lseg Usr 0000H '9!2l00H Barsk 04
:v:emse:;:; Usr 0000H 5000H Bal'"lk 05
"tlemse;;; Llsr 4000H 4000H Bank 05
'1et,1Se .; Usr 2'ZtQ'l0H 300'ZtH Pal',\.( <>7
:vIernse1 U- ..... 0000H 8000H Bal'"lk 000.

"~':'t. 1::e t~at all addre;:;ses at"e ,:,n 4K byte boundcwies, the
'~c.ta~ n'.lmber cf baY,ks t'equired is 64, aTld that user segments
.:'t'-;e·..· "::haYI se!3rr:el'";t 0 rllay be specified with base pages a-(",d lel'"!gths
::-" vary:'n] 4K byte valt.tes. The lTlstallatlon c,f a secc-nc 55256
r(".;r,~.::,ry b,=,ard i ;"",creases the avai lable baT,KS from 64 to 128.

~h!? syste~" 11'".itiali::atiQrI rC".ltine iY, A~pendix C c,:,es NOT
perf.:);~;11 v.;rificatioY, of the address assignments e,r "::otal ba .....~
req'.lit'er<1er,ts. The '_Iser ,llUS"t :::n"c.vide t;-,is logical checkiJ'"tg at the
';ijl!E -:of GENSYS r,1E'lnory s;JecificatioTI,

:::-2
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VBIOS ROUTINE TO BE INSTALLED IN USERS BIOS

VElDS REV , ~.. ~ 1/12/82

COPYRIGHT 1982, MACROTEC~ INTERNATIONAL CORP.
ALL RIGHTS RESERVED.

THESE ROUTINES ARE DISTR:BUTED TO THE QWNSRS OF TH~

MACRoTECH 55256 MEMORY BOARD FOR ~SE ON~Y IN ~~OSE

SYSTEMS THAT ARE USING THE MEMORY BOARD. R~Y O:~~R

USE CoNST I rUTES A BREACH OF THE COPY r.: I GI-iT L I CS;\lSS TO
THE PURCHASER.

VBIoS DEFINES THE ONLINE ROUTINES TO BE INSTALLED
IN THE USER'S CPM2.2* BIOS. THESE ROUTINES
PROVIDE AN INITIALIZATION AND INTERCE~T THE
SELECT, READ AND WRITE CALLS TO THE BIOS JUMP
TABLE. IF THE CALL DOES NOT REFERENCE THE
CURRENTLY ACTIVE VDISK, EXECUTION IS PASSED TD
THE BIOS STANDARD READ/WRITE/SELseT Er-JTRY POINTS.

NOTE* CP/M IS A REGISTERED TRADE MARK OF
DIGITAL RESEARCH CORPORAT!O~

RESIDENT MEMORY - THE PROCESSOR'S ADDRESS SPACE
(UP TO E.QlK) THAT IS PROVIDED
BY OTHER THAN THE VDISK ME~O~Y

BOARD.
WINDOW - THE 4K BYTE AREA, NOT ~ROV:DED

BY RESIDENT MEMORY THAT IS BA:-';K
SWITCHED IN/OUT FOR VDIS~ TRR~SFE~S.

COMMON BANK - A 4K BYTE BANK THAT IS ACTIVE
AFTER A COL.D/t.-JARM START fClND :l S NOT
USED BY VDISfI,.

LOGICAL RECORD - THE 53 BANKS CONTAIN 2e.02 LOGICAL
RECORDS OF 128 BYTES EAC-i-l. T!-!~

LOGICAL RECORD NUMBER IS DE~I~~0

BY THE SUM OF TRAC~ #(0 TO 76)
; TIMES 25 AND THE SECTOR ~{1 TO 26)

MINUS 1.
THE REQUIRED BANK #(1 TO (3) IS
OBTAINED FROM BITS 5 THRU 10 OF
THE LOGICAL RECORD #.
THE RELATIVE RECORD WITHIN A BANK
IS OBTAINED FROM BITS 0 THRU 4 OF
THE LOGICAL RECORD #.

VBIas CONVERTS THE DESIRED PHYSICAL DISK ADDRESS INTO
THE LOGICAL RECORD NUMBER, AND THEN OBTAINS THE BANk
NUMBER AND 128 BYTE RECORD CORE ADDRESS TO INTERF.q""-
TO THE VDISK i'tlEMORY. THE NEEDED BANK IS THEN SWITL _D

A-~
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,.

INTO MEMORY AND THE APPROPRIATE DATA TRANSFER DONE.

THE INITIALIZE ROUTINE SETS THE VDISK MEMORY BOARD
MAPPING REGISTERS TO THE APPROPRIATE 4K BYTE BA~KS.

THE BANK SWITCHING CODE FORMS THE PORT # FROM THE
BASE PORT VALUE (PORTIO) AND THE 4 MOST SIGi'JIFICP.NT
BITS OF THE WINDOW ADDRESS. AN B-BIT DATA VALUE
IS OUTPUT TO PERFORM THE BANK SWITCH. THIS VALUE
IS OBTAINED BY COMBINING THE BOARD SELECT BITS
(1, 2, or 3) WITH A 6-81T VALUE (1 TO 63) THA7
IS THE DES I RED BANK NUMBER.

MEMORY BOARD CONFIGURATION EOUATES
MUST BE CHANGED TO AGREE WITH USER'S SYSTEM

~0C0 =
~040 =
Ql060 =
0~30 =

;
WDWRDR, EQU
BSLCT, EQU
PORTID: EQU
SELB ITS: EQU

0C0H
40H
60H
30H

;WINDOW ADDR, UPPER BYTE ONLY
jBOARD SE~ECT BITS, UPPER 2 BITS ONLY
jBOARD liD PORT ADDRESS

;OISK SELECT BITS

LINKS TO USER'S BIOS THAT MUST 8E SATISFIED.
USER MUST REMOVE THESE EQUATES PRIOR TO ASSEMBLY
INTO USER'S BIOS.

illlZIl2'lIl1 =
0000 =
01210iZ1 =
!ZHZ1l2lill =
012112!0 =
iZl000 =
01211210 =
0000 =
0121130 =

;
READ:
WRITE:
SELDSK:
SEKTRK,
SEKSEC:
SEKDSK:
SEKSEL:
DPBASE:
DMAAD:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

;BICS READ ENTRY
fBros WRITE ENTRY
;BIOS SELECT DIS~ eNTRY
j CURRENT TRAC;~ #
;CURRENT SECTOR #
jCURRENT DESIRED DISK
jCURRENT DISK SELECT BITS
JBIOS DISK PARAMETER HEADER TABLE
jCURRENT BUFFER ADDHESS

CHANGES REQUIRED TO USER'S BIOS.
;
jJMP READ:IN BIOS JUMP TABLE MUST BE CHANGED TO JMP VRSAD.
;
;JMP WRITE: IN BIOS JUMP TABLE MUST BE CHANGED TO JMP V\.oJRITE.
,
jJMP SELDSK:IN BIOS JUMP TABLE MUST BE CHANGED TO J~P VS~CT.

jCALL VINIT:MUST BE ADDED NEAR END OF WARM BOOT ROUTINE.
NOTE THAT VINIT DESTROYS A, Be AND HL CONTENTS.

VBIOS LOCAL DEFS AND EQUATES

0000 0000
0002 1210

;
REQCADR, DW ~

RWCMND: DB ill
jCORE ADDRESS

;READ/WRITE COMNAND SAVE
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i2IIZIIZll =
01£100 =
0Ql03 Fill
0iZuZl Lt F0

RFLAG:
WFLAG,
INTI.'NO:
CURVNO:

EQU 1
EQU III
DB iZIF0H
DB 0F0H

jREAD FLAG
;WRITE FLAG
; INITIAL VDRI\)E
jCURRENT ',,/DRIVE

jF0H = COI_D
i 10H ::; Wf;RM
;0 TO QlFi-i =

#
#
START
START, VOISt-: INACTIVE
ACTIVE VD!S:'-; #

;
jCAUTION: INTVNO/CURVNG WORD MUST/MUST BE

JUST BEFORE VREAD.

NOTE, USER SHOULD SET INT'.JNO TO A VALUE
CORRESPONDING TO AN EXISTING 8" DRIVE,
A:=0 B:=l,ETC.

;
0005 CDAD00 VREAD: CALL VREQST ,IS RED FOR VDRIVE?
0008 C2000!Zl JNZ READ ;NO, GoTO BIOS READ
0/Z1iZlB 3C INR A ;SET RFLAG
00QlC C31500 JMP VCOMON
000F CDAD00 VWRITE: CALL VREQST j IS RED FOR VDRIVE?
121012 C20!l1lZ10 JNZ WRITE JNO, GOTO BIOS WRITE
0015 320200 VCoMoN, sm RWCMNo
121018 2A00Ql0 LHLD SEKTRK
001B 2612'10 .1VI H,0 ;HL= TRACJ-::
01Zl1D 54 MOV n,H
001E 5D Mov E,L JDE= TRACK
001F 2'3 DAD H ;HL= TRACr: *2
0020 44 Mov B,H
0!Z!21 4D MoV C,L 'SC= TRACK * ~ SAVE, . ~,

0022 19 DAD D jHL= TRACK * 3
0023 ~o DAD H ;HL= TRACK * 6--0024 29 DAD H
0025 29 DAD H ;HL= TRACK * 24
0026 09 DAD B jHL= TRACK * 26
0027 1600 MVI D,0
01Z129 3A0000 LDA SEKSEC
002C 5F MoV E,A ;DE= SECTOR - 1
002D 19 DAD D ;HL= REQUESTED LOGICAL ~ECORD

002E 7D MOV A,L
002F E61F ANI 12l1FH
0031 47 MoV B,A ;B= RELATIVE RECORD I,.JITHHJ BANK
0032 7D MoV A,L
0033 07 HLC
0034 07 RLC
0035 07 RLC
0036 E607 ANI 07
0038 6F MoV L,A
0039 7C MoV A,H
003A 07 RLC
003B 07 RLC
ill03C 07 RLC
003D 85. ADD L ;A= REQUESTED BANK #
003!:: 3C INR A ; REQUESTED BANK + 1
12103F 4F MoV C,A
0040 78 MOV A,B

A-3
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0041 0F RRC
0042 E6Q1F ANI 0FH
0044 67 MOV H,A
0045 78 MoV A,B
l21iZ14E. 0F RRC
0047 E680 ANI 801'
1210£.9 E,F MoV L,A ;HL= RELATIVE ADDR WITHIN BANK
004A 1100C0 LXI D,WDWADR * 256
004D 19 DAD D
004E 22121000 SHLD REQCADR JCORE ADDRESS OF 123 BYTE RECORD
12112151 79 MoV A,C ;A= REQUESTED BANK +1
0052 FE,40 oRI BSLCT jBOARD SSLECT BITS
121054 D36C OUT PoRTID + WDWADR / 15
0056 0E,80 MVI B, 128
0058 2AiZl000 LHLD DMAAD
012158 EB XCHG
005C 2A0000 LHLD REQCADR ; DE=DEST, HL=SDURCE
005F 3A0200 LDA RWCMND
0'2162 A7 ANA A ;TEST FOR READ OR WRITE
0063 C25700 JNZ DoMOVE
00E,5 EB XCHG
00E,7 7E DoMoVE: MoV A,M ;MOVE 128 BYTES
IM.'l68 -::'7 INX H~~

00E,'3 EB XCHG
006A 77 MoV M, A
005B 23 INX H
00E,C EB XCHG
00bD 05 DCR B
00E,E C2E,700 JNZ DOMOVE
0071 '37 SUB A ;GOOO RESPONSE
0072 C9 RET
0073 3A0400 VSLCT: LDA CURVNo
0075 B9 CMP C
0077 C20000 JNZ SELDSK jNOT VDRIVE
007A 32QltZ10ilJ STA SEKDSK
01217D 3C INR A
007E FE,30 oRI SELBITS jFORM SELECT BITS/DRIVE
iZI080 3200121121 STA SEKSEL ; SELECT BITS
0083 3A0300 LDA INTVNo
008E, CDA100 CALL GETDP ;GET INIT VDRIVE DPH ADDR
121089 E5 PUSH H
00BA 79 MoV A,C
008B CDA100 CALL GETDP ;GET DESIRED VDRI\.'E DPH ADDR
008E 060C MVI B, 12
0090 Dl POP D
1210'31 EB VSLOOP: XCHG
0092 7E MoV A,M
'210'33 23 INX H
0094 EB XCHG
0095 77 MoV M,A
00% 23 INX H
0097 1215 DCR B
00'38 C2'3100 JNZ VSLooP ;MOVE 12 BYTES TO DPH ADDR
009D 79' MoV A,C
00'3C CDA11Z10 CALL GETDP ;RETURN DPH ADDR

A-4
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8,H ;MEM FILL CHAR = ill
C,17 ;RUN WRLOP2 16 TIMES
H,WDWADR * 256 jSTART ADDRESS
C

; ENABLE BOARD

/ 16 ;BANK tll AT WDWADR

BIOS OVERALL LENGTH FOR

;GET/RETURN HEADER TABLE ADR

;FLAG WARM START OCCURRENCE

;ZERO FLAG = ACTIVE VDR!VE

A
; HL= DPH AODR

;RETURN DRlV=: #

;ITS NOT COLD START

M,B
H
A
WRLOP2
WRLDOP

CURVNO
A

H,DPBASE
0,16
OCR

A,C

A,010H
CURVNO
A,BSLCT
PORTIO + WDWADR
A,0FH
PORTID+0FH
A

o
GDP!.....OOP
CURVNO
H,A
SEKDSK
H

MOV
RET

GETDP: LX I
LXI

GDPLOOP,
RM
DAD
JMP

VREQST: :....DA
MOV
LOA
SUB
RET

VINIT; LDA
ANA
RP
MVI
STA
MVI
OUT
MVI
OUT
SUB
MOV
MVI
LXI

WRLOOP: OCR
RZ

WRLOP2, MOV
INX
OCR
JNZ
JMP
RET

;CAUTION - CHECK RESULTING
;POSSIBLE SIZE PROBLEM.

009F 7'3
!ll0A0 C9
0il!Al 210000
:lIillA4 l11iZ1iZ1Q1
00A7 3D
0iZlA8 Fa
0tllA9 1'3
00AA C3A700
00AD 3A0400
00B0 57
00B1 3A0llJ00
00B4 94
0085 C9
012186 3A0400
00B9 A7
00BA F0
00B8 3E10
Ql0BO 320400
00C0 3E40
00C2 D36C
00C4 3E0F
00C5 D35F
00C8 97
00C9 47
00CA 0Ell
00CC 2100C0
00CF 0D
00D0 C8
00Dl 70
0002 23
0003 3D
00D4 C2D100
0007 C3CF00
00DA C9

A-5
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VDISK - UTILITY PROGRAM FOR CPM* VIRTUAL DISK

VDISK REV 1. 2 1/'3/82

COPYRIGHT 1382, MACROTECH INTERNATIONAL CORP.
ALL RIGHTS RESERVED.

;
THESE ROUTINES ARE DISTRIBUTED TO THE OWNERS OF THE
MACROTECH SS25G MEMORY BOARD FOR USE ONLY IN THOSE
SYSTEMS THAT ARE USING THE MEMORY BOARD. ANY OTHER
USE CONSTITUTES A BREACH OF THE COPYRIGHT LICENSE TO
THE PURCHASER.

; NOTE:* CP/M IS A REGISTERED TRADE MARK OF
DIGITAL RESEARCH CORPORATION

;
; VDISK IS CALLED BY USER TO INITIALIZE THE VDRIVE

PARAMETERS, COPY THE PHYSICAL DISK TO VDRIVE,
; AND WHEN FINISHED WITH VDR!VE TO COPY BACK TO

PHYSICAL DISK.

VDISK CALLS:
; X:OPEN

X:DEACT
; X:ACT

X:CLDSE
; X:INIT

RESET
STAT
X,TEST

ASSIGN VDRIVE AS 'x' AND COPY
FROM PHYSICAL DISK
CLOSE VDRIVE. NO COPY
OPEN IX' AS VDRIVE BUT NO COPY
COPY TO PHYSICAL DISK AND CLOSE VDRIVE
OPEN 'x' AS VDRIVE AND FILL WiTH E5'5
RESET ALL DRIVES - RECOVER FROM RIO
REPORT VDRIVE STATUS
TEST 'X' WITH RANDOM PATTERN WRITE/READ
IF 1 X' IS ACTIVE VDRIVE, THEN TEST WILL
WRITE RANDOM PATTERN TO MEMORY BANKS.
IF 'X' IS 8 INCH PHYSICAL DISK THEN TEST
WILL WRITE TO DISK.

WARNING - 'X:' IN THE OPEN AND CLOSE
CALLS MUST BE AN 8 INCH SINGLE SIDE/SINGLE
DENSITY DRIVE.

0100 =
005C =
001121 =
0018 =
0003 =
000E =
0001 =
12101212 =
000B =
0003 =
000D =
121005 =

;
TPA:
SFCB:
NQVDSK:
JMPOFF:
PRINTF:
SLCTF,
CINF:
COUTF,
STATF:
CNTLC:
RESTF,
BOOS:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

0100H
005CH
010H
8*3
3
0EH
01
02H
0BH
03H
0DH
05H

;TRANSIENT PROG AREA
;SOURCE FeB
jCURVNO VALUE FOR INACTIVE VORIVE
;OFFSET FROM weDOT TO SELECT DISK
;PRINT BUFFER FUNCTION CALL
;SELECT DISK FUNCTION
;CHAR IN FUNCTION
;CHAR OUT FUNCTION
;GET CONSOLE STATUS
;CONTROL-C CHAR
JRESET ALL DRIVES CALL
;enos FUNCTION CALL ADDR

B-1
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12101212 = .'RUAL, EQU 02 ;WRITE UNALLOCATED
121000 = WRALL: EQU " :;WRITE ALLOCATED
0001 = WRDIR: EQU 1 JWRITE DIRECTORY

0100 oRG TPA
;

"100 21000121 START, LXI H,0
0.103 39 DAD SP jGET OLD STACk
0104 22CDQl5 SHLD SAVSP ;SAVE IT
iZI107 316513 LXI SP,SPADR jMY OWN STACK
010A 3A5D00 LDA SFCB+l
010D FE52 CPI ' R' j RESET?
010F CAF001 JZ TRYRST JMAYBE
121112 FE53 CPI ' S' ;STAT ?
0114 CR2'301 JZ BYPASS JMAYBE
0117 3A5C00 LDA SFCB ; DEFAULT FeB
011A A7 ANA A jVDISK DEFAULT?
011B CA4"04 JZ EXIT jA=0, VDRIVE NUST BE A THRU P
011E 3D DCR A
011F 32CA05 STA REQVNO
:21122 FE0F CPI 15 jVDRIVE OUT OF RANGE?
121124 3E00 MVI A,0
0126 D241211214 JNC EXIT JREPORT ERROR
0129 111800 BYPASS, LXI D,JMPOFF ;BUILD JUMP TABLE TO BIOS
012C 2A01 121121 LHLD 1
012F 19 DAD D
013121 22D405 SHLD SELDA+l
'21'77- 110300 LXI D,3.~~

ill 136 19 DAD D
0137 220705 SHLD STRKA+l
013A 19 DAD D
0138 22DA05 SHLD SSECA+l
12113E 19 DAD D
013F 220005 SHLD SDMAA+l
121142 19 DAD D
0143 22E005 SHLD DOREADA+l
0146 19 DAD D
0147 22E31215 SHLD DDWRITA+l
014A 2AE005 LHLD DOREADA+l
12114D -=-0:;- INX H~~

014E 5= MOV E,M
014F .~~ INX H~~

0150 56 MOV D,M
121151 EB XCHG
121152 2B DCX H
0153 22CB05 SHLD VNOADR jADDR OF CURVNO IN ONLINE CODE
0155 3A5D00 LDA SFCB+l
015'3 FE4F CPI ' 0' ;OPEN
0158 CA8101 JZ TRyoPN
015E FE43 CPI ' C' JCLOSE
0160 CA0403 JZ TRYCLS
"163 FE4'3 CPI ' I' jINIT
0165 CA5603 JZ TRYINT
0168 FE44 CPI ' D' ;DEACTI\)ATE

B-2
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015A CAE502 JZ TRYDAC
016D FE41 CPl ' A' ;ACTIVATE
015F CAF3ill2 J: TRYACT
.21172 FE53 CPl ' 5' ;STAT
0174 CAC702 JZ TRYST
0177 FE54 CPI ' T' jTEST
0179 CA0002 JZ TRYTST
017C 3E01 UCEXIT: MVI A, 1
017E C34004 JMP EXIT jREPORT UNDEFINED COMMI'ND
0181 3A5E00 TRYOPN, LDA SFCB+2
0184 FE50 CPI ' P'
0186 C27C01 JNZ UCEXIT
0189 CD7E04 CALL SETVOFF jASSURE VDRIVE NOT ACTIVE
018C CD6304 CALL DOSLCT jSELECT DRIVE
01BF 3EIA MVI A,26
01'31 328003 STA COMEND
0194 CDEF03 CALL SETRPT jSETUP TRACK MSGE
0197 3EFF MVI A,0FFH
0199 327C03 STA COMTRK
019C 3A7C03 OLOOP: LDA COMTRK
019F 3C INR A
01A0 327C03 STA COMTRK
01Q3 FE4D CPI 77
01A5 CADD01 JZ OPNDONE
01A8 CDF603 CALL TRPT jOUTPUT TRACK MSGE
01AB 3E01 Mvr A, 1
01AD 327003 STA COMSEC
0180 21E505 LXI H,BUFFER
0193 227E03 SHLD COMBUF
01BE. 97 SUB A
0197 328103 STA COMCMD j READ
01BA CD7E04 CALL SETVOFF
0180 CDB203 CALL lOCOM JDO I/O
01C0 C2E801 JNZ IOEXIT jERROR
01C3 3E01 MVI A, 1
01C5 327DIlI3 STA COMSEC
01ce 328103 STA COMCMD jWRITE
01CB 21E505 LXI H,BU:=FER
01CE 227E03 SHLD COMBUF
01Dl CD7504 CALL SETVON
0104 CD8203 CALL IOCOM ;00 I/O
01D7 C2E801 JNZ IOEXIT ;ERROR
01DA C39C01 JMP OLOOP ;NEXT TRACK
01DD CD7C04 OPNOONE: CALL SETVQN
01E0 2B DCX H
01E1 77 MOV M,A jSET INIT DRII)E IN V8IOS ROUTINES
01E2 CD6D04 CALL DOSLCTV ;SELECT VDRIVE
'Z!lE5 C3F801 JMP DORST
01E8 CD7E04 IOEX IT , CALL SETVOFF
01EB 3E03 MVI A,3
elED C34004 JMP EXIT
tlJIFtlJ 3A5E00 TRYRST: LDA SFCB+2
0 t =? FE45 CPI ' E'., ~

01F5 C27C01 JNZ UCEXIT
~lF8 0E'~D DORST: MVI C, RESTF
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01FA CD0500 CALL BDoS
01FD C33E04 JMP GoODXIT
0200 3A5E00 TRYTST, LDA SFCB+2
0203 FE45 CPI ' E'
0205 C27C01 JNZ UCEXIT ;UNDEFINED
0208 116405 LXI D,WARNM
020B 0E09 MVI C,PRINTF
02121D CD0500 CALL BODS ;WARNING MSGE
0210 0E01 MVI C,CINF
0212 CD0500 CALL BDoS ;GET RESPONSE
0215 FE59 CPI ' y'
0217 C23E04 JNZ GooDX IT ;USER CANCELLED
02.tA l1C705 TRYTS2: LXI D,CRLF
021D 0E09 MVI C,PRINTF
021F CD0500 CALL BDoS ;BLANK LINE
Qr;:'~-:' C06304 CALL DoSLCT~~~

0225 3E1A MVI A,26
0227 328003 STA COMEND ;LAST SECTOR TO WRITE/READ
022A 3EFF MVI A,0FFH
022C 327C03 STA CoMTRK ;SETUP FIRST TRK #
022F CDEF03 CALL SETRPT ;SETUP REPORT MSGE
0232 3A7C03 XLooP, LOA COMTRK
0235 3C INR A
0236 327C03 STA COMTRK
0239 FE40 CPI 77
023B CAFB01 JZ DORST
023£ CDF603 CALL TRPT ;SHOW ACTIVE TRK
0241 3E01 MVI A, 1
0243 327D03 STA COMSEC
0246 328103 STA COMCMD ;WRI TE
12124'3 21E505 LXI H,BUFFER
024C 227E03 SHLD COMBUF
024F CD7802 CALL FILLRND ;FILL WITH RANDOM PATTERN
121252 CDB203 CALL IOCOM ;DO IID
121255 C2E801 JNZ IOEXIT ;ERROR
0258 3E01 MVI A, 1
025A 327mB STA COMSEC
025D 97 SUB A
025E 32811213 STA COMCMD ;READ
02S1 21E505 LXI H,BUFFER
1212S4 i~27E03 SHLD COMBUF
1212S7 CDB203 CALL IOCOM ;DO liD
026A C2E801 JNZ IOEXIT ;ERROR
026D CDBF02 CALL CHKRND ; CHECK PATTERN
0270 CA3202 JZ XLOOP ;CONTINUE TEST
121273 3E05 MVI A,S ;BAD TEST MSGE
0275 C34004 JMP EXIT
121278 97 FILLRND, SUB A
121279 32CF05 STA FILORCHK ;SET FILL FLAG
027C 3A7C03 RNDCOM, LOA COMTRK ;USE TRK # AS SEED
027F 3C INR A
12128121 32D005 STA SEED
0283 21£505 LXI H,BUFFER
0286 010E0121 LXI B,14 ;LOOP FOR 13 TIMES, ·0 SECTORS EACH~

12'128'3 C5 PUSH B

B-4
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SETVO=F

JDO I/O
;ERRO~

;00 I/O
;ERROR

;SET TO DESIRED TRAC:./,
jSTART SECTO:i
;STAR7 BUFF=:R
;LAST SECTOR

;OUTPUT TRPCK MSGE

;5E;U~ TRACK MSGE

S~C8+2

, C'
UCEXIT
SETVON ;5ET ACT~VE,ASSUME DA7A ALR~AD' 10D
DOSLCTV
DORST
SFCB+2
, L'
UCEXIT
SETVOFF
DOSLCT
A,26
COMEND
SETRPT
A,0FFH
COMTRK
COMTRK
A
COMTRK
77
CLSDONE
TRPT
A, 1
COMSEC
H,BUFFER
COMBUF
A
COJ'w!CMD ; READ
SETVON
IOCOM
IOEXIT
A, 1
CDMSEC
COMCMD ;WRITE
H,BUFFER
COMBUF
SETVOFF
IOCOM
IOEXIT
CLOOP
CALL
DORST
5FCB+2
, N'
UCEXIT
A,0FFH
INITFLG
SETVDN
DOSLCTV ;SELECT VDRIVS AND MARK r"'iIT DR:',;=:
TRYTS2 ;USE TEST CODE TO FILL VD9IVE

;
CONTRK: 08
COMSEC, DB
COMBUF, O.J
COMENO, DB

TRYACT: LOA
C~I

JNZ
CALL

TRYAC2, CALL
JMP

TRYCLS, LOA
cpr
JNZ
CALL

TRYCL2: CALL
MIJI
STA
CALL
MVI
STA

CLOOP: LOA
INR
STA
CPI
JZ
CALL
MVI
STA
LXI
SHLD
SUB
STA
CALL
CALL
JNZ
MV!
STA
STA
LXI
SHLD
CALL
CALL
JNZ
JMP

CLSDONE,
J'MP

TRYINT: LOA
CPl
JNZ
MVI
STA
CALL
CALL
JMP

02F3 3A5E00
02F6 FE43
02F8 C27C01
02F8 CD7504
e2FE CD5D04
0301 C3F81211
12131214 3A5E00
0307 FE4C
0309 C27CiZll
030C CD7E04
030F CD5304
0312 3E1A
0314 32801213
121317 CDEF03
031A 3EFF
12131C 327Cl2J3
031F 3A7C03
0~-='-::' 3C~~~

121323 327C03
0326 FE4D
0328 CA5003
0328 CDF503
12132E 3El2l1
12133121 327003
0333 21E505
0336 227E03
12133'3 97
033A 328!03
033D CD7S04
034121 CD8203
121343 C2E81211
0346 3E01
121348 32701213
0348 328103
12134E 21E5ill5
0351 227EI2I3
0354 CD7EI2I4
0357 CDB21213
035A C2E801
12135D C31F03
121350 CD7E04
121363 C3FB01
0366 3A5EI2I0
12136'3 FE4E
036B C27C01
12136E 3EFF
12137121 32021215
0373 CD7604
0376 CD6D04
12137'3 C31A02

037C 00
121370 00
12137E 00,00
0380 00
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0381 ~~ CO!'"!C:vID: DB 0 ;0=READ, ND\l c. ~ W~IT;:::<

0382 CoD8",3 lOCOM: CALL SETIO jSET:..JP TRK, sse, AND r·' 1'-
~G'"

0385 ",5~A l'rjlil B,10 jRETRIES
0387 C5 rOTRY; PUSH B
121388 3A8103 LDA COMC~o

03BB A7 ANA A
038C CA'3703 JZ READIT
038F 0E02 MVI C,WRUHL jWRITE U\lA:....:....OCATE!)
03'31 CDE2Q!5 CA!...L oOWRITA
03'34 C39P03 JMP IOC!"l4
~397 CoDF05 READIT: CAL~ oOREADA
Q!39A Cl IOCM4: POP B
039B A7 PN!=l q
e39C CAA503 ,- IDCM5 ;GOOD I/O0'
03'3F <>5 OCR B
03A0 C29703 JNZ !OTRY ;~STRY

02A3 A7 ANA A
03A4 C9 R-T ;A NON '2:£RO = ~RROR~.

03A5 3A7DIl3 !OCM5: LOA COMSEe
03A8 47 MOV B,A
03A9 3A8003 LOA COMEND
03AC 90 SUB B
03AD C8 RZ j q=0, GOOD liD
03AE 78 MOV A,B
e.3;'~F 3C INR A
~3BQ' 327D03 STA COMSEe ;NEXT S£CTOR
0393 2A7E!,)3 LHLD COMBUF
iZI3Bb : lSQ!17!0 LXI D, 128
0389 19 DAD D
'Z13BA 227E03 SH'-.D COMBUF
~~3BD 0S08 M'v'I C,STATF
03BF CD!Z'.SI21'2l C·RLL BDOS JDP ABO~;:

iZI3C2 A7 ANA A
iZl3C3 CA8203 JZ IOCOM JNO
iZl3CS 0E01 MVI C,CINF
'2I3CB CD0517.1IZ! CALL BDOS ;8E7 CHAR
1213CB FE03 CD: C!\\T!...C
12I3CD C28203 SNZ IDemI'! ; f'I~OT PE<::f~:J

121300 CD7EilI4 CALL SETVOFF
0303 3E08 MVI A,8
03D5 C34004 JMP EX!T ;EN~ MSGS: = 8

;
03D8 3A7C03 SETIO: LDA COMTRK ;SET TRAC'·<, SEC:T~~ ~~~T 1';,. ''='==:'P

~3OB 4F MOV C,A
Q!3DC COOS05 CALL STRKA
03DF 3A7D03 LOA COi"lSEC
12'1'71:"-:> 4F ~ov C,A"--
'213::::3 CDD905 CALL SSESA
03E6 2A7EQl3 LHLD COMBUF
03E'3 44 MOV B,H
03EA 1.0 MOV C,L
03EB COOC~5 CALL SDMAA
0 7CC C9 RET
~--
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03EF 213ill2F SETRPT, LXI
Ql3F2 223BIZ!4 SHLO
0--0::- C9 RET~,~..J

03F6 3A3CQ:4 TRPT, LOA
03F'3 3C INR
03FA 323C04 sm
03~D FDA CPI
03FF C2QlE04 JNZ
0402 3E30 MVI
041214 323C04 STA
041217 3A3B04 LDA
QV.0A 3C INR
040B 323Bill'+ sm
040E 21FFFF TRPT4: LXI
0411 E5 PUSH
0412 E1 TRPT5: POP
0413 23 INX
0414 70 MOV
0 1f15 FE18 CPI
0 Lf17 C8 RZ
0418 E5 PUSH
0419 112504 LXI
iZl41C 19 DAD
t~v+ lD 5E MOV
041E 0E02 tr11/1
0420 CD050121 CALL
0'+23 C3121214 JMP

;
042E, 00 RPTM: DB
0427 4'32~4F2041 DB
iZl43E 3E02 GOOD XIT,
1£'1440 32D1iZl5 EXIT: STA
l,?!Ll',3 11C705 LXI
0446 0=:09 MVI
0'+48 CD0500 CALL
044B 3AD105 LOA
044~ 07 RLC
044F 5~ MOV
0',50 1600 MIl;, -
0452 218304 LXI
'21,+55 19 DAD
13456 ~- MOV~t

0'+57 23 INX
0458 56 MOV
0459 0EiZl'3 MVl
0'.58 CD05iZl0 CALL
045E 2ACD05 LHLD
0461 F9 SPHL
1Z1l.E.2 C9 RET
0463 3:=lCAQl5 DOSLCT: LDA
0466 5F MOV
0457 0EiE IYlV1
0469 CD0500 CALL
045C C9 RET
045D 3ACA05 DOSLCTV:
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H, ':'IE:F30H
RPTM+21

R.... TM 'j-=-,.., ,., ....

RPTM+22 jEUM~ LOW DIGIT
3AH
TRPT 4 j NOT PAST '3
A, 31ZtH
RPTM+22 jRESET TO 0
RPTM+21
A
RPTM+21
H,0FFFFH
H
H
H
A,l
24

;ALL MSGE OUT
H
D,RPTM
D
E,M
C,COUTF
BDOS ;OUTPUT A CHAR
TRPT5

0DH ;CARRIAGE RETURN
'I/O ACTlV~ ON TRACK
MVI A,?
SAVERR
D,CRLF
C,PRINTF
BOOS j BL:,;Nf< LINE
SAVERR

E,A
D,0
HI ~1SGADRS
D
E,I"1
H
D,M
C,PRINTF
8DOS
SAVSP

jRETURN T~R~ O~D STACK

REQVNO
E,A
C,SLCTF
BDOS ;S~LECT PHYSICAL DRIVE

LDA ~::::QVNO

r .
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047Qi 5F MOV
0471 4F MOV
0472 CDD305 CALL
21475 C'3 RET
0475 3ACA05 SETVON: LDA
0479 2ACB05 SETVONC:
047C 77 MOV
0470 C'3 RET
047E 3!:::10 SETVOFF:
0480 C379Ql4 JMP
0483 9504 MSGADRS:
0485 AD04 DW
121487 CSQl4 DW
0489 D'30'~ DW
Q148B E904 OW
048D FE04 DW
Q1'18F ~C!Zl5 DW
0491 2505 DW
04'33 412105 OW

;
04'35 564449534BVBAD: DB
04AD 434F404D41UNOEF: DB
04C5 46554E4354GOODM: DB
0409 4449S34B20IOERR: DB
04::9 4E4F205644SCR£RR: DB
04FE 5445535420TERRM: DB
050C 56495254550FFMSG: DB
0525 56495254550NMSG: DB
'21540 4F504~5241ABORTM: DB

;
0564 5741524E49WARNM: DB
0584 0D0A DB
0586 57494C4C20 DB
05AB 0D0A DB
05AO 434F4E5449 DB

Appendix B - Virtual Disk Routine

E,A
C,A
SELDA ;SELECT VOISK

REQVNO
LHLD VNOADR
M,A

I'!V I A, NOVDSi<
SETVONC
D,j VBAD
UNDEF
GOODM
IOERR
SCRERR
TERRM
OFFMSG
ONMSG
ABORTM

'VDISK MUST BE A THRU P $'
'COMMAND NOT RECOG~IZED $'
'FUNCTION COMPLETED $'
'DISK I/O ER~OR $'
'NO VDR!VZ YET SET~P $'
'TEST :=AIL:J?!:: $'
'V!RTUA~ DISX NOT ACTIVE $'
'VIRTUAL DISK ACTIVE ~8 ~,

'OPERATOR CANCE~LED, Vn:SK I~P.CT~V~ ~,

'WARNING - DISK: OR VDRIVE MtI":O~Y

12l0H,0AH
'WILL BE OVERWRITTEN WIT~ RAND~M DATA
Q'lOH,iZIAJ-!
'CONT!NUE TEST - - Y OR N $'

;
REQVNO: DB
VNOADR: DW
SAVSP: DW
FILORCHK:
SEED: DB
SAVERR: DB
INITFLG:

j FOLLOWING
SELDA: DB

DW
STRKA: DB

OW
SSECA: DB

DW
SDMAA: DB

OW

IS DYNAMICAL~Y BUlL: J~MP TABLE
0C3H
11)

0C3H
o
0C3H
o
0C3H
11)

iZlDH, 0AH, '$'

CURVNO ADDR IN CN~~~~ CODE
FOR CPM STACK PT~

;FLAG FOR FI~L/CHECx ROU:I~E

FeR RANDOM SE~[;

FOR ER8 ~SGE INDEX
;I~·NON-ZERO, :~IT :~ oqQG~ES5

;SAVE
;SAVE
o
;SAVE
;SAVE
o

o
o
o
DB
o
o
DB

DB
;
CRLi-:05C7 illD0A24

05CA 00
05SB 0000
05CD 0000
05CF 00
0500 00
05Dl 00
0.5D2 ~0

Ql503 r~
~~

05D4 0000
050E. C3
05D7 000~

0509 C3
05DA 00.1210
05DC C3'
'''SOD 0000

n--'3
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05DF C3 DOREADA, DB
05E0 0000 OW 0
05E2 C3 DOWRITA: DB
05E3 0000 DW 0

; END OF JUM~ TABLE
05E5 BUFFER: DS 3328
12E5 SPAREA, OS 128
1365 121000 SPADR, OW 0

B-10
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0C3H

QlC3H

;!/O BUFFER FOR CQPISS
;STACK ~REA

;START OF STACK

T
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MP/M 11* ROUTINES FOR MACROTECH 55256 MEMORY BOARDS.

MPMHIOS REV 1.1 2/1/8

COPYRIGHT 1382, MACROTECH INTERNATIONAL CORP.
; THESE ROUTINES ARE DISTRIBUTED TO THE O~NERS OF THE

MACROTECH 55256 MEMORY BOARD FOR USE ONLY IN TH0SE
SYSTEMS THAT ARE USING THE MEMORY BOARD. A~Y OTHER
USE CONSTITUTES A BREACH OF THE COPYRIGHT LICENSE TO
THE PURCHASER.

NOTE* MP/M IS A R~GISTERED TRADE MARK OF
DIGITAL RESEARCH CORPORATION

MEMORY BOARD CONFIGURATION ~QUATES - MUST PE CHANGED TO
AGREE WITH USER'S SYSTEM.

0060 =
0000 =
0040 =
0080 =

,
PORTID: EQU
BD0SLCT:
BDtSLCT:
NONSLCT:

50H
EQU
EQU
EQU

;BOARD (OR BOARDS) I/O ADDRESS
00H ;FIRST BOARD SELECT 81;5
40H ;2ND eOARD(IF USED} SELECT BITS
80H ;NONEXISTENT BOARD SELECT BITS

LINK TO USER'S BNKXI05 THAT MUST BE SATISFIED.
USER MUST REMOVE THIS EQUATE PRIOR TO ASSEMBLY.

SELMEM LOCAL DEFS AND EQUATES

32 ;BANK TABLE FOR SEG # TO BANK # VALUES

-.

0000 =

0000 FF
0001 0000
0iZl03 012100
0005 00iZ10
0007 00
(~Ql08 00
121009 00
000A 00
000B 00
000C 0000

000E

;
SYSDAT: EQU

;
CURSEG: DB
SAVJ0: DW
SAVBHA: DW
SAVBVA: DW
SEG0: DB
CURTOP: DB
CURSZ: DB
NSEGS: DB
BDSLCT: DB
MDADR: DW
;
BKTAB: DS

0FFH
o
o
o
o
o
o
o
o
o

;SYSTEM DATA PAGE ADDR

;CURRENT SEGMENT # OF SELECTED BANKS
;JUMP ZERO LINK ADDR
;BREAKPOINT HANDLER ADD:=<
jBREAKPOINT VECTOR ADDR
;HIGHEST SEG 0 BANK #
;CURRENT HIGHEST USED BANf..:, j*
;CURRENT BANK SIZE
jNUMBER OF SEGMENTS COUNTER
;CURR~NT BOARD SELECT BITS
jCURRENT MEM DESCRIPTOR ADDR

CAUTION - THE ABOVE DEFS AND THE FOLLOWING ROUTINE
MUST BE INSTALLED IN THE USER'S BNKXIOS IN A LOCATION
IN MPM COMMON MEMORY THAT WILL BE ACCESSIBLE DURING
MPM ONLINE OPERATIONS. THE ENTRY - SELMEM - MUST
BE PLACED IN THE EXTENDED XIOS JUMP TABLE.

002E ~1030i2l

0031 09
012132 46"
0033 3A0~00

;
SELMEM: LXI

DAD
MOV
LDA

H,3
B
B,M
CURSEG

;HL = ENTRY IN MEM DESCRIPTOR TABLE
;GET SEG # FRON TABLE

C-l
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B

A,D
QUTID+1 ;SETUP OUT INSTRUCTION
A,E
ill ;DO BANK SWITCH
D
E
A,E
03FH ; ISOLATE BANK #
SELOOP ;NOT PAST END OF FIRST BOARD
E,BDlSLCT ;NEXT BOARD, BANK 0
SELOOP ;CONTINUE LOOP
SEG0
B,A
D,PORTID
E,BD0SLCT
A,D
ZDUT+1 ; PRESET Ol..JT INST~UCTION

A,E
o ;ONE OF THE SEG 121 BANKS
B

011136 BB
0037 C8
0038 78
0039 320000
003C R7
003D CA6400
0040 1217
0041 07
00'+2 SF
0043 16013
121045 21121E00
0048 19
0049 46
004A 23
0049 56
004C 23
004D 5E
004E 05
004F F8
0050 7A
012151 325600
0054 78
0055 D300
0057 14
0058 1C
121059 78
01215A E63F
005C C24E00
1211215F 1E40
0061 C34E00
0064 3R0700
121067 47
0068 1660
006A 1E00
006C 7A
006D 327200
0070 78
121071 D30121
121073 Be
0074 C8
0075 14
0076 IC
0077 C36C00

CMP
RZ
MOV
STA
ANA
JZ
RLC
RLC
MoV
MVI
LXI
DAD
MoV
INX
MoV
INX
MoV

SELOap: OCR
RM
MoV
STA
MoV

oUTID: OUT
INR
INR
MoV
ANI
JNZ
MVI
JMP

DoSEG0: LDA
MoV
MVI
MVI

SEGZ: MoV
STA
MoV

ZOUT: OUT
CMP
RZ
INR
INR
JMP

A,B
CURSEG
A
DoSEG0

E,A
D,0
H,BKTAB
D
B,M
H
D,M
H
E,M
B

D
E
SEGZ

;SAME ~EM SEG, NO BANK SWITCH

;NEW CURRENT SEG #

;SPECIAL SEG ill SWITCH

;BANK TABLE ADOR FOR SELECTION
;# OF 4K BANKS NEEDED

;PORTID + CORE AODR

;BDSLCT + BANK #

;BANK SWITCH LOQP DONE

;DONE IF HIGHEST SEG 0 BANK

;CONTINUE SEG 121 BANK SWITCH

THE FO~LOWING INITIAL!ZE ROUTINE MAY BE INSTALLED
!N AN AREA OF THE BNKXIOS THAT WILL BE REUSED
AS BUFFERS ETC. DURING ONLINE OPS. IT IS USED ON~Y

DURING SYSTEM INIT. THE ENTRY SYSINIT MUST BE
INSTALLED IN THE EXTENDED XIOS JU~P TABLE, OR T~E

ROUTINE MAY BE INSTALLED IN THE EXISTII~G INIT CODE.

007n 220100
007D EB

C-2
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ENTRY

OF CURRENT MEM DESCRIPTORS
jSETUP BANK TABLE ADDR
BANK SETUP LOOP PTR
;WORK ON NEXT SEG #

jUPDATE SEGLOOP COUNTER
JDONE, NOW SETUP SEG 0
;# OF ENTRIES FOR SEARCH

A,M JGET THIS ENTRIES SEG #

JZERO FILL THE BANK TABLE

jFOUND MATCHING SEG 1*
C
jLOOK FOR NEXT SEG #

jSAVE CALLER PARAMETERS

;CURRENT HIGHEST USED BANK #
j# OF BANKS FOR SEG 0

jTOP OF MEM
;FoRCE 4K BOUNDARY

H
H
H
H

MDADR
MOV
B
FOUND
DCR
SEGLOOP

CURToP
BKTAB
BD0SLCT
SEG0 ;PREPARE SEG 0 TOP BANK #
A, PORTIO
BKTAB+l ;SEG 0 BOTTOM PAGE ADDR
A,BD0SLCT
BKTAB+2 ;SEG 0 BOTTOM BANK #
BDSLCT ;SETUP FOR BUILD LOOP
SYSDAT
D,15
D
A,M
A
NSEGS ;# OF USER SEGMENTS
D, 1 + 4 + 3 ;SKIP PAST COMMON
D
MDADR jADDR
D,BKTRB+4
B,QI jPRESET
INR B
NSEGS
A
NSEGS
SETSEGiZI
r 7
~, '

SAVBHA
H,0
A,C

L,A
SAVBVA
H,BKTAB
A
B,32
F I LLlY!
SYSDAT
A,M
"'F0H

SHLD
'WI
J'tl0V
RLC
RLC
RLC
MoV
SHLD
LXI
SUB
MVI
CALL
LHLD
MoV
ANI
RRC
RRC
RRC
RRC
STA
STA
oRI
STA
MVI
sm
MVI
STA
STA
LHLD
LXI
DAD
MoV
OCR
STA
LXI
DAD
SHLD
LXI
~lV I

SEGLOOP:
LDA
DCR
STA
JZ
MVI
Lf-<LD

SRCHLOOP:
CMP
JZ

TRYNEXT:
JM
INX
INX
INX
INX

007E 220300
0081 2600
0083 79
0084 07
0085 07
0086 07
0087 6F
0088 220500
008B 210E00
008E 97
008F 0620
121121'31 CD5401
0094 2A0000
0097 7E
l2l0'38 ElSF0
009A "'F
00'38 0F
00'3C 0F
"'09D 0F
003E 320800
0il1Rl 32il1E00
0"'A4 F6"'0
00A6 32070121
0"'A9 3E60
00AB 320F00
00AE 3E00
0iZ180 32101210
0083 32081210
00B6 2A0000
012183 110F00
"'0BC 1"
008D 7E
12108E 3D
00BF 320A00
00C2 1108fZ10
00C5 19
00C6 220C00
0QlC9 11121210
00CC 121600
0"'CE 04
00CF 3A0A00
0QlD2 3D
0003 320A00
0006 CA7201
00D9 0E07
QII;mB 2A0C00
'Z10DE 7£
'Zl'ZfDF 88
120E0 CAEEiZl0
00E3 00
'ZIiZrE4 FACE00
00E7 23
'Z!0E8 23
0Q',E3 23'

--
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0128 73
01;:::'3 03121121

013C 3Ae300
013F' 77
0'40

iZI000H

jLOOK AT NEXT ENTRY

INST FOR THIS SEG

jALSO IN BREAKPOINT

jJUMP 0 VECTOR

jOUT

jPORTID

;INTO BANK TABLE
jSAVE IT

;SWITCH THIS BANK INTO 0000H

;BASE ADDR
;FORCE TO 4K BOUNDARY

;SET CURTOP TO NEXT BANK
;NEW CURTOP

;BANK # FOR THIS BEG

;BUILD JUMP INSTRUCTION

H
H

PORTIO

;# OF BANKS NEEDED

SRCHLOQP

M,A
CURSZ
H

A,M ;SEG SIZE
A
GoTONE
H
H
TRYNEXT jTHIS ENTRY HAS SIZE = 0
0FI2IH ;FORCE TO MULTIPLE OF 4K

M.A
H
C. 1
BUMPTP
C.A
BOSLCT
C
M,A
H
C. A
A.M
H
I2IF0H jFORCE TO
OUTBSE+l
A.C
o
H
SAVJ0
1
SAVBVA
A,0C3H
o
M.A
H
SAVBHA
M,A
H

H
A.M
0F0H

3MP
FOUND: DCX

DCX
MOV
ANA
JNZ
INX
INX
JMP

GOTONE: ANI
RRC
RRC
RRC
RRC
XCHG
MOV
STA
INX
XCHG
OCX
MOV
ANI
RRC
RRC
RRC
RRC
oRI
XCHG
MOV
INX
MVI
CALL
MOV
LOA
ORA
MOV
OCX
MOV
MoV
INX
ANI
STA
MOV

OUTBSE: OUT
PUSH
LHLO
SHLO
LHLO
MVI
STA
MOV
INX
LOA
MQV
INX

322A01

2B

23

OF
F550
EB
77

E6F0

23

2A0101Zl
220100
2A0500
3EC3
32012100
77

0E01
C05B01
4F
3AI2lB00
B!
77
28
4F
7E

7E
E5F0
0F
0F

,7; '; : ':.....'......
121113
0114
011£
011 '3
011A
011D
011E
01 iF
0120
0!.?1
0122
0123
0125

1Z!I2l:::B C3DEQl0
00EE 2B
00EF 2B
00F0 7E
0iZlF1 A7
00F2 C2FAiZt0
00F5 23
00F5 23
00F7 C3E300
00FP. E6FQJ
0121r=C QlF
00FO OF
Q!:Z'FE 0F
QJ0FF QlF
0100 EB
0101 77
0102 320'300
01.05 23
101 :L'16 EEl
0107
011218
0109
010B
010C
010D
0'0E
010!=
ill.!.!l

0128
012C
01cF
0132
0135
121137
013A
0139
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,

SAVBHA+l
M,A jBREAKPOINT VECTOR SETUP
H
H
H ;SET TO NEXT ENTRY

CALL DOSEG0 ;SWITCH IN SEG 0
SEG0
8D0SLCT+0FH
DONE ;BOARD ALREADY ENABLED
A, NONSLCT+0FH
PORTID+0FH ;ENABLE BOARD
;ADDITIONAL USER'S INIT MAY GO HERE

CURTOP ;LAST BANK # USED
A
64
NOTNXT ;NOT OFF END OF BOARD
A,BD1SLCT
BDSLCT ;SET FOR NEXT BOARD
A ;FIRST BANK
CURTDP
C
BUMPTP ;AGAIN

1Z:141 2A04121Q! LDA
o ~4·+ 77 MOV

• '0145 El POOl
01-45 ':o~ INX~ d

iZl147 '::-7 INX"~

0148 EB XCHG
12114'3 3A0'300 LDA
ill: ire 3D DCR
:J: l,D i;.F MOV
0'l,'= CD5BilIl CALL
0:5l C3CE!ZiiZl JMP
0154 T7 F!!...LM: MOV
'21155 23 INX
0156 05 DCR
'lli57 C2=:,401 JNZ
015A C'3 RET
O:5B 3f'=1!i)8I2l'Z! BUMPTP: LDA
0~5E -r INR~~

015F ;=E40 CPI
0:i61 C25AiZJl JNZ
'2Jl~A 3E4iZl MVI
'zi : SiS ;::,20B00 STA
0153 97 SUB
0l6A 32121800- NOTNXT: STA
'2115D Q'D OCR
0:S~ C25B01 JNZ
0171 ra RET""
'iJ! 72 CD6400 SETSEG0:- '2' 175 3;'=;121700 LDA

~ 0178 FE0F CPI
:;:1:7A CA8l0l JZ
~l_t 7D 3EBF lYlV I
!J171-" D35F OUT
0:81 C9 DONE, RET

CURSZ
A
C,A
BUMPTP
SEGLDDP
M,A
H
B
FILLM

;SE; CURTOP TO NEXT USER
JDO NEXT SEG
; PUT ~ILL CHAR
;NEXT
jTEST FILL COUNT
;MORE TO DO

C-5
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WARRANTY

Macrotech warrants its products to be free from defects in
materials and/or workmanship for a period of one (1) year. In t:'e
event of malfunction or other indication of failure attributable
directly to faulty workManship and/or material, then, upon return
of the product (postage paid) to MACROTECH International
CorporatioY, at 22133 Cohasset Street, Canoga Park, Ca '31303
"AtteYltion Warranty Claims DepartmeY.t ll

, Macre,tech willi at its
option, repair or replace the defective part or parts to repalr
said product teo prc'per c'perat ing ce,nd it iOYl. All such repairs
aYld/or replacements shall be rendered by Macrotech wi thCd.lt charge
for par'ts c,r labc,r when the when the prc,duct is retl,.lrned withiy(
the specified period of the date e,f pl,.lrchase. This warranty
applies cmly te, the Qriginal purchaser.

This warranty will not cover the failure of Macrotech
products which at the discretion of Macrotech, shall have
resulted from accident, abuse, negligence, alteratioYs, or
misapplication of the product. While every effort has been made
to provide clear and accurate technical information on the
application of Macrotech products, Macrotech assumes no liability
in aYlY events which may arise from the use of said technical
i ,sformat ion.

This warranty is in lieu of all other warranties, expressed
or implied, including warranties of mercantability and fitness
for use. In no event will Macrotech be liable for incidental and
consequential damages arising from or in any way connected with
the use of its products. Some states do not allow the exclusion
or limitation of incidental or consequential damages, so the
above limitation or exclusion may not apply to you.

IMPORTANT: Please include narile, address, telephe'Yle number, aYld
description e.f failllre with any returned product. Failure to do
sv may result in lost product. Proof of purchase necessary for
prc,dl.lcts retllrned fc,r repair under warranty. Before retl,.lrniy,g ;aYIY
product please call our custe,rner service department for a retlJ1"'n
authorization number.

MACROTECH International Corporation
22133 Cohasset street
Canoga Park, California ~1303

(213) 887-5737
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