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I. Imtroduction

This surrort rachkade was devslored  unds
Tricney Electromics. Inc. for their nsw I-HE
card. e feel that this card iz the most sdvanc

we trded toonal

market for the HE to date and b
itz aduanced featurez - p ic
between clock rates "on the f
Mozt the rnewsr. fi.s.
contirollar wandle disk IS0
clock rate. e HI7 controller des
of an older i
}.L‘L‘F- ‘)'h.\- h

3n iz HnTuluwﬁ“
5 softwars

i"(i__l-.- o

The thrust of this rachage iz
constants to erorerly durlicste the
timing rpericds aﬂu mimimize soft arrars when  running unu#:
the 4MHz clock. Urfortunatels. this ia .
tazhk a3z it maw arresr since the 238 en
new variables we must contend with.

On Tirst dlance it woulsd areesar that  merels cabil g
the loor timing  walu I obe wufficient Lo FroFsrd
orFer-ate st the hishsre Z. but in actuslits thers  ars
three reszom: whs this method {3 unsstisfaciors.

instructions, the SAME clock rated., One
instructions : with this S T
difference. uht cwre timing  loors  often Fer{or

instructions mars times.

The addition of
288, {one of  the
imrlementatlion?
execution reriod
in & s=inrle fashi
function of mdch;n&
ar conFlete instruc

Laztl
clock~derern
when multis ector [-0 is being st o ese roubtine

must be mo t¢  the WSO,

tusit for
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fll three of th
the new timing com
were substantisted in
inot merels be orunming bhem
durlicated the origimal HIT
dedree of zoouracd.

of the 288
and wait

-1
i
o

i

a=t &% conrFuiers
T e dema s URGH *hem
ourseluves waiting for

u‘l

This is pretis  comm
Frodrams  and  execuliaon
interrreter. {the tuwo orarat;

Rurming a CPU st 5 hi
double), will frﬁﬁ LiF ]
FrGUessoy Can nidl o mpldue mearls Ll
the same amcunt of timel and with th

Exactls how much tine
most of wour time iz lenH
ot change. simoe it 1
than the CrU. Internal
much fazter, You can demornst
a bubbdle- sart under Micr
arrae data in memors,

difference thers actuslily iz!

B, UWhat iz Pesuired for 4iHz Orerstion?
Thiz rachkade was generated specifilcoslls L wuFFort. Lhe
Trionwx 288 card. and can onils be i C P

on this card. The canstants
that would be v ‘“ed ar
- uze of these utlr. - Lheref
YU on the ric

x lll
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It goes without
the user has frorerlw
zo Tar az the wusit

time zetiings  of
resFonsibilite Lo werd
encugh Lo orerate uxtn
anla mention Lthis here
zidn of rurning memnors
be urreliable dish ¢

If the user wishes Lo use the SPFEEDR  wuppord
without modification, there iz 4

that he iz rurning sithe HDOS
aridind, o that be iz runnins
BIOS, {i.e. he has mol chanded

additional

ba modif2ing the source codel

their ocwn BIOS are zlso carsb

chandes to the SPEED uiilities function  wndsr
the rew suetﬁm. Urdinarilis th

& wwle sz chanding
the offest labels st the and of i

t.o modity
Livingdston
driversf SRR
sufficient  irnformation i
Frackagde to allow him to e
saztem. H: z matter—of-fact L
koth the LLL BIOS‘s and th
device driver.

[gad} 1} St

Jlraadw

Limeth

Strangelws enough.  ithere
orerating Qour oomEuler
most chuious limitation.
it desirablel, iz the =
their mormsl rate,

Funnming  Hames -s.uc-h
described as theilling be oz
rotential of becoming downr
gou DONTT WANT the wutilits

Thiz iz wha the Tricornws
to todsle betweer: clock s
oreration. The user can cone
it to the cther withoul suer re

LiF
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Togdling clock rates iz not o
incorrorated inbo most ass 5
waw be considered a 11m1
toddle betuwesn cloch rat
level ‘ithe rromet} and
roszible to dncoreor i
arrlication utilita, t:i 3 il
carries a lobt of code overhesd and  would
Tricore: swsten with omle the standard ceers

i i xD r-" y

I'I.l
-

ll'l

i adaPLir the SPEED routines
sustems resuires soms browlsdgs of the aFer
zome  basic aze*mblg-ﬁsnﬂu_bw familiari

unfortunateld, unavoidsble but alzoo iluchi.=3.
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II. H "" OFeration

HDO=s iz the sinrler of  the
urdate to the new olock
timing constants are oo

where  thew maw he =N
corrected uslussz. {1 1 nods at
leasty, are Tised belusen Hub: reui:iar thie distribution
drivers 311 utilize them uwhen these timing  looes e
derendent uron the CFU clock.

Most users meed nol concern the with the det

HY
s BB

of how the 2 tu 4 pHz chandes are . oabout bt need
merels Lo overits that theilr susten iz wnmodifisd and  of  the
correct rewision to use the surplied wlilibtie it
modification. This suppard  racksasde i anls T iy i
cases in which the HIY ROM dizk routines e

thiz iz. (to the best nt aur kriowledse), onlag

drives and with the Ultineth Coreoration Tandon  dewice

drivers

Those runming without t
rrobablys, avoild use of thesse
ish to use

cases where thew wic then on
b rout.ines when noh

z
e

mcdl?&;ns the HiF
Y susten rerformancel.

Fleaze do ol be concerned
informaticn included here sbout  how
this feat of magic unless wou resuire
non—standasrd  ieelemertation. It iz
satisfy the mesds of thos ;
their orersting s=stems o Just  rlain
lsarn’.

The HDOZ constantzs reauiring wmodiTicabion for 4 Mhz
gt folloaes:

1
=0
i

D.WRITH G

LLWRITE B, 114
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L. WHDA

al
e
fan
[
s
Loed

Times the
tiole is de
for hole d
caller,

E
1
&

[ WHHA adiE, 124 Timez the rericd {rom when a
parified until the HH 5?
routine returns to its

D WSCH g, 125 Timecut courter for & missing 249

These constant  sddresszez  are 311 defined in the
ELCOM, ACM conmom deck which is suprlied on the distribution
HOOS dishettes, The waslues thee contain determine the HIT
dish timingd and nust zssume the wslues shown ine Taeble I in;
the Arrendi.

tws limes of code within the HI
hth resud re 1nd1f1rdf1nn ire or
soft errors. The
~sector reads and
clock  for inter—: ;
g st the FRERDZL4 ldb“l
<

L WRITZ.E  (address

n

l i
avoid SR i oLiE *-‘. 2%
these Luwo areas 15 mxth multir
i tie

and iz derendent uron the  sus
timing., These two routines asre lo t
laddress B34, 136 in the HIT ROM: and
@834, 377,

In both of these caze

secondare sectors  are  Limed
¥ : .

using the DJUDLY. imicras Jelagdd, routine instesd af
looking for the next hard ssctor hole snd i both cases e

rerlace:s

CALL D, UDLY * B8, 218

e

withs

CALL HD L R

Thiz does ot affscl =
allows coreration of thEEE Lo
uron swstem cloock  tand without
Sunc T Brrorel.

=i

B. The HEOS SPEED Uhilits

~Lansisse  Frodhan

il

o-hil e

Beret 377
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288 4MHz Orer

- b
] .

This uti :
DEHLEGH;,,~

{SPEED. ASMY .
cofimand Tile o ;
command Tile are actudilL ”e;lwﬁ fram Lhe
the onle  dif{ i i

Eftizted to TFLE ifor PROLGGUE, 555 or

dizhk Fric
that 3 Tri;ﬁgx
setlings,

e

]

Ll
-] 0 o
LRSI

1o pun at 4 PiHz

mescades displs
Fe

ot s

FEPEED <Retipns

undltﬁrpd
Hb=,

= ; - Lt = LS. TR S DI < SO N
Loa 4”{";;: b3 r.h SEETIEL U ::~§". {.7 iries

At this t'ne W
fall into sithe
drives o the
using the HiI7
standard 5?.DU

=

i urivar

Whern we 1
referiing Lo devics
tlike the HIT i
contral lers
itzelf,

which

In th
of the dewi
the necess
Triorss 28'
softuwars o

&

CcomFalibiil

s iude & Drdst

ecrie who  wizhes
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ul
bt

The Tirst task of this indiwvidu:
seauzint. himself with the SPEEDR, ASH
documentation. Frorerls written: his driu
a1l werife the rresence of 3 Trluﬂﬁﬁ
S8, TED bit from the status rarll, nesxt
the current wait  stat aricd cinrk
tadain, from the ststus portl, and Tinsl
hiz timing loors in accordarce with this

The Table I walues are coszloulsted for use with
FRECISELY the zame tim ns looks .  are part of the HIF
controller, This inc = 1 i yvig L

T
EAM wectorsi, and EX H
t

= L % Liming

loors right now. If thes i sodifisd  in ang

waw, the perzon authoring the new  driver MUST recsliculste

theze values himself directls from  emriricsl dats and  use
those waluss instead.

msture and

Thesze caloculation: are of 2 n;on-teivis

require 8 of the 8@ | ;Lls., Tl O
instructionz. and h:ruma.e. e  woule S zdainst

devizting from the standard Hesthhii roubtines  Tor Lhis
resson.

we
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CP-M iz & remarkabl=e simid
disk routines in Heathkit
those used in Lhe Sismens
difference:s under L° M =T

timing constant. o
disk constants are
MOUCPN.

e to slight differences
their CF-M BIOS: Heathh’
zdditicrnzl delas look to

during sector reads. The
LI'I d'E

coanstants, with the one
counter, Thiz iz th

In o zeel
routines do not sctu
But sctuszlly in s
Cotiio hanp taber Ll
instead to durlicate
uflﬂlndl Heathdit L"'
siightly differant

F.

The LR
follows:

o
1w

WRITH HoERH+HRE

WRITC deF ZH+REL

WHEA GECEH+REL

WHMA Ea3DeH+HREL

=k constants to azsum

od

origin

Triomsx Electronics. Inc.FRGE 11

:J‘ B (1T

ol

& in the i
oung it Hi
Tour’ the i
ition of
g the zam

ertion

f the EER

b T e w
Co s Tl
o

il b

=
=

-—J'
Ki

1 Modif

o = s f 1ed Pl gl B s ¥ 4 ey @m0 bl —
metants resulring modificstion for 4 MH:  are

R
R 115

A gl PEE S Werreis

W ATiES - O W 11
ooy @ : Aseswionan® oonaal o ® P2
when a 3 iz located until ihe
s Fatiern e Lo De oweitlen

Times the re
rFatlern iz {1
until the i

Times the p
hole iz det

tor hole de
calisr.

Times the Fﬁrxuﬁ from when a no~hole is
verifiasd until the WMHH O i
routine PEtanb to its caller.

)

o T S T BT I
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&2 for the diffprﬁﬂ::

READH GEEEHHREL anFere i
CPAM timing to sllow d
Lo sz

t
HDOS and
nits

corstar

W=CH BEF VH+REL Timeout counter for mizsing swno bel

I won are using an unmodified Hesthkidt 202,62 BIOS  wou
nesdn’t concern  wourselt with these walusz  further., The
SPEED whbilite will automaticslls locate them and install the
sFFrorrigte corrections. I, however, wouw have  found il
recessar Lo nodif anur BIGS wony showld  idertifw  the Figtd
addreszes where these walues are stored and modifz the
routine to reflect th--- chandes, fthiszs can be done
LFRH listing of the BIOS zozen lej with an origin ﬂf
The addreaees diven are Tor the offzets of these ualuss
the start of the standard Heathbii BIOS drevizion A.L."“

e

Simce CPSM performs odish 100 on 3 single-s
there sre no mltirles—sector [P0 chande:s neceszar
were with the HDOS sosien.

I sddition to dish  constant  modification. tas m'
HDOS3 s mare CFAM wbilities wuse thelr own internal dimid
leors, and these resuire moditTicabicn in wder to be  run at
4 MHz sz well., The routines in susstion ared MOVCFME. COM.
FORMAT. COM. DUP.COM. and the BIDS sre-loader.

MOBICPM,. FORMAT, ard DUP a1 taniain their  own dishk
voutines. isimilar fto the HIT  EOM T 1 k.
function wis BIOS calls. The BIDS G T
modification nnlu wher the 288 iz zei A
into 4 MHz. If the user merels wishes to B : Hz
and run AUTGCOM Lo togdle to 4 BHz, the rre-losder  chandss
are nol necessars and showld ot be installed.

Modification of the ;hwee uii}ifieﬂ, CHOUCFR
and DUF» . resulres Tamilisrite with DDT.COM. ifﬁ“'
distribution disk). The BIOS Pre~}n der  chansg

s=yitable dis i—mud ficaticon rrogeam. (wuch as DU

CPAM Users’ Grour). dnce ﬁh&: ~huﬁ§%: S
these utilities thew WILL HOT FiE

arsmore! For this  reason it

merels yze the SPEED command f gomrs Lo

Fraor Lo using one of these utilitiesz. therelore
the effort. Cand confusionds resulting fron having L

of utilitiss inm use.

There are some individusls. however, who will rFrefer Lo

e esr e 1denrac:
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crerate st 4 MHz 311 the time and will Frefer Lo pub {ord
the effort these chandes irwclue.  For these pFersons the
methode follo.

The first szter is hifs =our
configuration. (rumber of wait st wol o have
Armed with this informstions  refer Lo
Arrendix Lo deterwine  the rneceszar
installed in these rrogdrans.

Table III rFroreris adentiiiss
within sach routine to be changed. |
BIOS pre-loader. the dish sddresses),

Hote that the BIOS pre-l
wotd must be certain to hsve the
within it to match sour harduware F L e
the BOOT will probshklia not comelsts prorerls I wou

doing to BOOT directls imto 4 MHz. Jive,  without AUTO O
doing the clock-rate toddle), wou nust be 4.51 alu
5

E
chande the rre-loader comstants EBEFORE a B

under & new hardusre contigdurastion.

2

B. The CF-M SPEED ULilits

Just as with HDOS. the CP-M SPEED wtilits will mske the
necessare  wmodifications Lo ihs orerating Z 1
facilitate creration &t the 4 MHz clachk rate.

In the case of CF-M. houwswer,
derendent. uron Lhe wersion of i

HH

-
£ ey
[TH]

i
- o 5
I e et .

the CPAM dish constantzs are 1o Eir i Lo ts

rosition within the BIOZ, If SPEED iz execuied with either s
modified BIOS or the wrond reviziaon, the results will be
indeterminate, Cand danderouzs). Be swre  bo modife SPEED  to
match wour oFerating swsstem 17 it falls  into one  of  Lhese

two clazses.

This wubtility conzists
{SFEED.ASM2, the AUTO Tile ¢
CSPEED. COMY, These Tiles hear
other and the oFerstlingd ssstiem
previouslye ment ioned.

If wow wizh to automsticalls toddle from the BOOT
i §
¥

of 2 MHz to 4 MHz using RUTC.COM  wou must

z il run
CONFIGUR. COM from the distribution CPCF diskh 1o dnfors the
CPAM susten that it iz to BOOT into an BUTO file. Fef s i
the CPAM docunentation for detsils on orerasting  an this

Marne™,
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in OFAM sngd the

Urice the AUTO G 1 i<
b BOOT  disk during  reboot.

1.3
AUTG.COM file is 1refsl}"d il

= 1

AUTO will behave i the same  Tashion as This Fl
PROLOGUE. =5 file. It will determine the current  oeeralins
rarameters of the 288 card and instsll the necessars Limand
constants Lo enasble relisble 4 MHz oreration of the swasien.
Unice sdain. 1t will diseplas  advisory messsses: ang Llossle
the clock, funless slreads orersting st 4 FHzd. Mo operator
inFut will be resuired.

The SPEEDL.COM {ile will SO
will advise the oeerstor a3z Lo the curvent oRersting
characteristics of the 288 card., and sliow  the orersloe Lo
togdle the clook rate in either direction.

The format of the SFEED comniand lime izt

A>SPEED <Feturn>

Oreration under CPCM 20282, {with umpoditied BIGS:, iz
as simrle as that! These routdnes will have to be moditisd
to correctls orerate wndsr other  CFON wersionz: or At the
EIOS has been aliersed.

C.  d4MHz with Modified BIUS

It is aszumed that. ©the wser hiss modifies
that he can alsc 1n5t¢ll the corrected dis
located in the FArrendices with i -

infarmastion. IT ame suestion  ari
CP-M documentation redarding seneratic

(from source codel.

Fefer back ur to Ssction H and
+

g identified

£r Lr
18]

s e
o
L
o
i

Tt oot

there Tor modification —— itheze are U = o looate
tand alier?s in 2our modified BIUS sowrces code. i
chande them to are identified in Tabkle I in

and szsume  undsus  waluss  delerponed b Lhs

installed in the swsten.

Medification of the wait state zetiings also resulres
similar modificastion of these comstants in the BIOS,

These nodified conztant walues are caloulated o
with FRECISELY the =zame timingd loorsz sz ithe noemal
controller. IT these Liming loor:s are sltersed in ams s
these values must be recsloulsted from smrpiricsl dats.

Such caloculation:s are non-trivisl and resuire s thoroush
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krcwledse of the 26, micro—instruction:z
therefore aduise adainst ang wariance T

cortrol ler phesical disk routines.
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e Inm Caze of Trouble

We have tried Lo Fresernt 3 thoroush discussion of the
rrobilems. and methods surroried under the Triomss 288 CFU

card and this surport utilits racksde - but rroblems  cans
tand dod. asrize.

L wenid

The firs ERe]
15 FroFerlsa
. .

cster in identifwind  where ihe
awra is to verifs that the saste z
configured o .he cu*iem tapabil'

doubt. shout the s e i
the current wait &
at. Z MHz», trw :dj
chiamdes, 1T ama.
surrort thesel,

Ww ﬁnnush LQ

Vep-ifa that the correct wersion of HDOS o CPCM iz
running on the swestem -— &3 we mentioned before. thiz
Fackadse iz realls intendsd for use with DO 2.8 and CFSH
2.2.82 and ma2 resuire modification for uze on ane other
swsten. The BIOS must be urmcdifisd o the uzer will have Lo
chande the constant wslues in sowrce  cods, oy the SFEED
utilite offzetel, to accomodate the changes as well.

Re-read the documentation on both the 258 csrd and  this
surrort Fachage Lo dinsure thal the  Frorer sters  are  being
taken and there iz no doubt thst wou sre usindg  these  tools
in the right fashion.

Finallg, failing the shous, contact Triords  wi
detaile of 9o rlisht. FRemenmber  that  troublesho
zastem via rhone is one of the most  difficult  of  tas
thiz bu*xne--s arnd  rlease e Prersred with  as

descrirtion of the eroblem as wou can to helr simelif
Frocess, (for everaone concernedl.

Thark =ou for gows surrort, we hore @ou will erddow  wour
met Trionws 288 sasten as much as e

we il dott
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[
D,
[) -

[:!l
[:! z
D -

L]
-

Dl
Dl
D.

KA
~tE

D.
D.
i

4,
.

D.
D.

e

D.
[
b.

Y. Brrendioces

Table It The ADOS Timing

WRITH B, 112 b, WHHA
WRITC HeE, 114 O, WSOH
WHDA Fdi, 123

2 MHz orerstion Talwaws?

5] L. WikHA

WRITH :
=) S S T

WRITC = 1
WHER = 28

4 MHz - Ho wait states Cibl & ZW Zet

0L WHHZ
D WSCH

WREITH
WRITO -
WHDH

i
Lo Ja
L R B £

o

clironios. Ino.FHGE 17

criztants

B4, 124
@46, 125

4 MHz - 1 Wait on MU CiW ol Set to Ledic 1. [ofiis

WRITH
WRITC
WHDA

D, biHHA
[ KSR

ionou
e Ja
N ]

4 MHz - 1 Wait on M. 1 Mait on MREQ

WRITH
WRITC
WHDH

Kt L. WRHA
6 Do WSCH

B

Wwonou

]

4 MHz - 2 Waitz o Mi. 2 Wait on MRE

WRITH = 28 . WHHA
WRITC = 2% PR
WHDR = 28

[

it

G

it

44

157

D2 oonlw et
Lodgic L. L

g
.,'_“:(

122

(i & ZW Set 1o

Logic 1. L[offis

18l



256 4fHz

WRITH
WRITC
~ WHEH

1.

2 MHz

WRITH = 28
WRITC = 1o
WHDR = 28

he s
L

4 MHz -

WRITA
WRITC
WHDA

45
45
45,

nonon

T
~ta

4 MHz -

WRITH = 48
WRITC = 3%

WHDA

4. 4 NH.& I

WRITH = 35
WRITC = 35
WHDR = Z5

| =~
vt

4 MHz

WRITH
WRITC
WHDH

oo

b BB
oh o o

Ho waits D1l &

i

i

Creration — (o]

Table 11

FEEAH+AREL
FAqthL

wait on M

wail on Ml

rn Pl

CEH+REL 0807

32 Trionws Electrondcsz, Inc.FRGE 18

The CP/M Tiningd Constartz

-~

SlTS - WHHA GaDeHREL QR E 2
6T RERADH BEEEH+REL oOgr 7
7 _WSCH BEFPHREL g0 3

WHHR = Z&
FEADA = 45
WSCH = c@
2 Set to Lodic G, Londd

WHHA
RERDA
WSO

noiou

3
~
i
by
.
~r
o

LW oonls Set to

WHHH = 48

RERDE = 93

WalH = 135
1 wait on MREQ 26 onls Set to
Lodic 1. [oft].

WHHA = 35

READA = 23

WSCR = 121

Ll & 2 Zet o

Lodic 1. Loffi

s 2 walt on MREQ

WHHA = 22
FERDH = &7
WsoR o= lEt
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Table III:

{7 4

Tricreds

HiHz

£

Inc, F

CRAM Uilitye ModifTicsbions

FEE 19

1. The following diik addresses  arrle o the BIOS  ere-
logder. modif=ing these constant must be made directlw Lo
5 5" ctandasrd Siemens Tlorpw dishe 018 havd  sectors, iy
requlreds

Track =T Nur ffzet within Sector Comstant fld Uslus
2 13 gEldH WHDA 14H
2 13 BEiFH WHHA 14H
2 13 BEI4H FERDA M
Z 13 GEgEH WSO WiH
Track rumber iz counted started with track 8. sector

number 1s cournted starting with Ehciur i, Dectors  are 3%

wonld be shown b DUL COM. fas thoush there were 123 buwles

Fer sectar.

2., The remsining changes  apples to the standard CP-M
utilities and must be sprlied to these utilitiss i thew
are to be orFersted st 4 MMz 5 sddreszses e
specified sz thew will arFsar : 5 e

loaded undsr

FORMAT. COMe

There are thiree
chande as shown:
Address 1d Us

e G1H
G4oFH EiH
BETEH G
These sddreszes
constant tabkle.
Hddress Label
a=DEH READR

BEETH
GBeEdH
aeF 1H

WaCH
WM
WL

DDT. COM.

a2H

azH

H2H
should  assuns

0ld Uslue
3aH
oEH
144
14k

3 -
whinoh

Hluzds

Fre-WsF delas dheader
Pre-WoF delags ddatal
Pre-Wol delas

values based won the
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There are three srecial constants in DUF as  well which
5 -

AEETH ik E2H Fra-wsF delas theader)
BEZTH GiiH BEZ2H Pre-isF delas (datal
GVECH #iH HZH Fre-Wsl delas

The {followingd locstion:s  should  assums the  waluess
identified in the constant table:s

Fddress Labozl fild Uslue

H HHA 14H
H WHDA L

H REARDA 38H
BeSEH WsCH SEH

MOVCFRZ:

The following locstion:s should azsume the waluss
identified in the constant tables

Fddyress Label Old Ualue

2354H WA 14H
2TAFH WHDH 14H
Z23B4H RERDH ZEH
2E0EH W iy



