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INTERFACE G JIT IMETALLATIOM, CONT/D
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Thraa of the cormechtions listed zare owtional snd sre us Lo emablia
sarious orbicors of the RT/88 swusten, IT & rasistor and swibhoh are
conmected to FIA inesut CAL (rin 40) the ARDRT Furctiocmn maw bhe
idsaid, The RT/88 resl-time clock snd task time slicing is srsiled
e commacted 3 olock sigrasl to imsuat CAR (ein 390, A LSO M
sidnal mew De FTound on the U2 MPU cireult or win 7 af UL7y 4

cassette Liming denerator,  While slisghtle fast Ffor some seelicabions.
1ihods usable for the clock sisgral,

1¥ either ortion is desired, the inmterrusrt rocuast lines mush

e medified slightlys The TRG A amcl IR B outeuts of thm conurml
FIa (U200 =ims 37 anmd 38) ars cormeched o the swastem RO reousst
Lime but must e moved to Lhe NMMI recusst Line. Thiag Lmue is
gocesseinla on the dnterrust oubtrul mins of the other PIAa (U210 s=ins
37 armd 38 =zo the Foil must be ouwlt mesr U209 zrd & Jumper used

Lo connmaect to tne NMI line,

La.

The rumper of stor Dits bLrarmsmitited/ received by Lhe Ltermimsl
interface is determined bhw the Jumeer om irswuh PRY. Most MH-23%
tearmimals will wse 1 stor bit. I o the built-in cassetle intarface
i to be wusady install the Jdumrer betweern FEI armd CR2 Lo 2llow
automatic intertasce swilbohing under software aoﬁ'“ml> T? arobther
3= tare I/70 device om the serial dets lirme will.

the BWTRFC AC-30» dumsrer PR Lo scound.

rq zr\

The +/= 12 V sower surrly is used for the RE-232 imterfasce arnd
rdo2s not have to e merfaobtlw regulated: so 8 simele filter oircouit
maw be used i bhe rower suprlu,




RTS88 ROM INSTALLATION

ERLUTION - THE RT/&8 ROM I8 SENSITIVE TC STRAY STATIC CHARGES THAT
AAY O DAMAGE OR DESTROY IT IF NOT 'f?LlEH FROFERLY .  REFER TO THE
AT/58 MANUAL. FOR PROPER HANDLLING PROCEDURES,

remove the JEUS ROM (UB)Y from its socket. The RT/7468 ROM is installed
in the samne socket sfter the moditicatiors to the cireuit aoardg
listed Delow are rerformed,

The modifications are readired bhecause the JRUG BOM hes Lwo

eiir select inruts that are active low while 211 RT/48 chir salects
are agotive high., Use care in determining Lhe srorer wlace Lo

out and/or Jumrer on the D2 circuit board bafore cubtdimg foils.

Use an X-soto knife or similar instrumernt Lo cut FC foils znd

make sure the out iz conrlete andg rno coreer fragsments remsin. Use
of Fire wire (30 AWEG wire wrar wire works well) armd a8 Pine-tie
soldering rencil will resull in excellant Jumeer conmections

The foil on the U2 circouit must be cut in two 2lsces to isolabe
=ins 10 zmd 11 of the ROM. Fim 10 is commected Lo ground viza s
wirde foil om the btor side of the bosrd underrmesth the sockel. - Most
L2 kit were shisred with sockets that do not cover much of Lhe

toil balows amd the foil to be cut is accessable if the sockets

are of thisz bwre. I moty the socket will have to he removed +o
Hain access to this foil. Use dgrezst care | 1 | Solder-abgsorbhims
mr2id sold at most electromnic surrlw stores works well.

Cut the wide foil om the tor that rums bhetwsern US-=im 1 snd U3-
i 10, On the bottom of the bosrdy locate 2 thim Ffoil that runse
from UB=-rin 11 around the cormer of the IC to 8 Feed-throuwsh
Mmole., Cut this foil between the hole amd =im 11,

Hake the Jumrer conmections listed below. Hote that rart of an
ursed 7400 HAND gate (U22) is used to invert one ohir seloet imsugt
of the ROM.

FFROM T

CUM At e G e e e S D M ot g e aam frow e v IS SR SSar TS G0t TS M s e e G W e T S oet A 9008 Lber A e b et

Ug-FIN 1t ; U22-FIN ¢
FEEDTHROWGH HOLE FORMERLY U22-FIN 9
CONNECTED TO U2-FIN 11 '
U22--FIN 10 UR2-FIM 14
Lg~FIN 10 UB-FIN 1D

The RTZ580 ROM wmasw mow be imstallad im the socked U8,



TERMIMAL DONMECTIONS
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The DA-1 will imterface to anw RE-232 device at 110-300 h*wd (LO-
30 CR3Y, The serisl outrult Lo the termimal i3 available st the
Nole lsbelled OUT and the serial dimeub is marked IM, The sround
is marked COM. '

The terminsl maw recuirse a3 standard RS-232 cormmector (such as Cimch
GE-2538y mot surelied) in whnich cezse the DA-1 comnmects.to the Follow-
ing mims of bthe slug!

JUT to sin 3 i
IM to min 2

COM to winm L ancd 7
Jumger =in 4 to 5
dumser 2in 5 Lo aa

IMTERFACE ALIGMMENT -

h@ LDAa-1 interface circuit hss one trimmer resistor that addusts
ne baud rste of Lthe interface, After the irnterface circulit and
T/68 ROM have beern instslled the following srocedures msw be
usad teo sel ur bthe interface,

T
T
q

thsing an QOscilloscoore!

Probke rin 13 of ICL (timer owubeat), Reset the D2 it ard sddust

RL for 2 0 level duratiorn of 3.3 ms. Tor 30 CFS orerstion op

P2l ms. for 10 CFS oreration, Turm on the terminel snd derress the
swstem reset button., A line feed amd "$* rromet shouwld be diserlawed,
If noty fine addustment of RL should correct this. When the sromst
is printed relisbly after each resety ture am "R" on Lhe term-

imale The sustem should resrond wWith 38 formabted register dums.

Lf am "ERR &' message is srirnteds further asdiustment of BRI i3 recuire
until the swstem resmornds Lo Ghe "R commandg rrorerlwe each Lime.

Withowut Imstruments?

If & score is not asvailsble to make the initizl addustmert of Rl
wou cam: slowly rotate RI while comtimdousle derressing the reset
pgttorn until the mrromet "4$° is disrlaved. Thern the fime adiusiment
of Rl described sbhove can be serformed. RL is a3 four~turm trimnmer
s0 several turns maz bhe roauired.

a




AYSTEM OFERATION

LR '

GBfter sowar-urs Lha
]

desressad Lo staert the RT/48 srosgram.
@ % eromet charaschber snd ig @mdﬂ o s@et B command From tine cone
s0L2 terminal., Fafar Lo the RT/748 SYSTEMS MAMUAL for details of the
variows Fumctions,

ﬁwitch o bhe D02 CRU bhoased muyst b
Tha RTA68 momitor will srint

Cassatte Tare Ineut/OQubsut

BTZ88 canrm wse the N2 kit’s huilt-in audio csssebte imterfasce to resc
or write Kansss Citw slamdard tares wusing the Moborols standard dals
Tarmatb, Az exrlasined im section 8 of the RT/88 manusle: bthe momitor
can uae eibher zr ACIA or Fla-turs interifasce Ffor 170, Tha W“’%
cassette cirouitre ig interfaced using an ACIA st addre

o BEN08
E8009 (U233, Wharn PRI=0 Lhe PIA (termimzl) interface is selecheds
ard when FRES=1 tha ACIN (csssebtte interface) is selected. Thiw
conbtrol FIAs owbteut CB2 is conmected to FRY to allow the selectior
+D pe softwesre-controlled, Additiomallaer two buwtes in bthe sorsboh-
=gl KoM sre used Lo serecifw the ACTA addressy and these must be

zat ho corresrond to Lbhe sddress of the csssetbte interface AlIA.

Losding Frogsrams From Cesseblbes

RT/68 will asssert CB2 during the tere load Functions so Lie inter-—
Taca selection is automatic. The two FTollowing shters musht be
Tollowaed after esch sustem reset to imitislize the ALIA 4rd the
sddress sointer,.  This meed omly he rerformed after Lhe swebomn

is Fowered ur or reset,

1+ Regset the comeuatar,
2. Use the M furnction to set the followirmg memorw locstions
to the values inmciczstern:

AGL2 ~ 80 (SET ACTA ARORESS FOINTER)
AO13 - 08

8008 - 03 (!
8008 -~ 10«

i

RESET ACIA)
SET ACIA COMTROL REGISTER)D

11

Mote that because the ACIA comtrol resister is mot 3 resd/write
registerry 3 "no charde” error message will be dissrlaved when
pddress 38008 is sltered.

Ta losd menorw from cassetter turnm the casselte machine to "slaw’
ard btweea "LY to start the RTZ68 tare losd srogsram.  When the

tare load iz finmisnedy the RTZ748 s=rogram will evint 5 ¢ sromed
aroan error messadge 1 3 losd error ocourred.  Mote bthat Lhbe Lase
must have an "89" at the end to stoer the load function.




~

Writims Cassebttes From HMemory

wnlike the tsre loasd functions the RT/48 tare write rogtine will
rot sutcmatically switoeh CR2 durimsg s tere writa, I additiony the
e’z cassette interface circuit is set ur in such 3 waw that the
ACTA control resister must be set to 3 differemt velue Lo alter

the cloeck divide rate amd word lemgth,

Forturnstelws, the RT/48 tare write routine iz writtern 28 & subrog-
tine s9 & verg short #rodram mag be loaded imto the D27¢ RAM to
#erform the necessary functions to write 3 cassette without modif-
lestion of anw hardwares A listing of the =rosrem called "FUNOH"
i dncluded in this manuwal, !

The =rodgram maw be moved to any adidress in memory without resssemn—-
Blw or modification, The first time the rrosram is Lo be wuserds il
must be loaded into memory wsing the RT/48 memory evsmineschanse
Fumetion. It maw thern be used to write 3 cassetlbe tare of itealf
a2 1t maw be loaded auicklws whern meeded. IT other srograms do motb
overwrite the runch erogram it maew be losded ormce whern the swastaom
iz Tirst starterd,

The PUNCH wrodram is started using the RT/48 "E" execute srodram
Tunction. To write 2 cassebite tarer mlace 3 blank cassette in
the cassette racorder and marually advarnce bthe tare sast bhe
lezder. Turn the cassette recorder to "record" and enter the
Followinmg om the terminal?

E+Q1Q00 s BRERy EEER

BGRE is the four hex character bedginning address for the tare write
arnd EEEE is the ernding sddress. IT the FUNCH rrodgrem has beer
relocstedr, the new starting asddress oFf the srodram must be suybghi-
Ltuted for "0L00", After the desired memorw locatiors have beem
writtern on the teser FUNCH will write am "S$9°" end-af~-Ffile record

to terminate the file, If this is rol desired (for exameley

to make a3 tara of rom—continuous memorw locatioms? MOP instruct-—
icns maw be inserted in FUNCH to imhibit writing of the "§9°,

Whern the tare write is comsleter the termimsl will disrlaw a &
#romet and the recorder maw bhe turmed off.

Automatic Cassetlte Motor gontrol .

Whern the sustem is configured as described in this marmual a2nd

the tare read/write rrocedurss srecified are useds the FIA outrugt
CEZ will be at a8 "1° whernever a3 tare read or write is in e=rogress.
This outeut cam drive ur to 1 TTL load ard drive 2 reed relaw
driver circuit to combrol tare recorders which have 2 remote
corntrol facilitw., This will sutomsticslly turm the recorder

motor orn and of f whern arsrrorriste. & delaw loor is included

in the tare write routine to allow the motor adeauste starbie

tLime before dsta is writtern om the tave.
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The AL maw pe used Wwitn an Aalld-twrs intarf

1 oErimarry
170 device to the cormsole terminsl 1f an MIA srd extra decoding
for sddresses SEQQO-48001 are suselied, The circuitre shoulad bhe
huilt im the D278 wirewrss ares,. The ugser FIA (U220 s wbill
T/ Tor dumper—-selected osbtions snd interrust ineuts.

A schemstic of the rmecessary intercommections and sdditionsl zddress
ding logic is zhown i this mamueal., Tha number of cornmechtions

Lo the D2 main buss is rather extensive asnd csreful attentionm Lo
lovetiorn of thw various sigmals orm the main circuit bosrd is requdred.

Ao
bod T

The schematic shown recuirss that anaother ACIA be sdided Lo the susbeme
nowavenr e address decoding of bLhe caszselte interfasce ACTA maw
g onsndaed to convert to s terminsl intverfasce at Lhe exrernse of

use of the wbtte intasrface.

A #m”"'“"li'v iv the addition of CMOS daits selecltors Lo switoh
arizl inesat/outsuat ard mlnck" of the ACIA bhetweer the ol
S1 “HLL arnd bthe audio czssable inberface oircuit.

to +5, Also mote thaet the cassette imeut oubtsat routines
=54 FUMCH?Y must be called From a3 short subroutine bthst
sitielizes the HCIA Dbafore the First orerabtione ard sebts tLhe

1) 0 AT " a e . .. o o H ol oo ’.. R o ey ge, ng |
e A0IA dreut/outset orbiony FILA U290 must heve insut

1I[A vactor used be RT/Z68 to the correct value. Soa
saction 8 of the RT/68 SYSTEMS ManNuUal., .

N2 EIT 2XFAMGION

r e seu eu aoee et Moo S1i Seap sim e St gams et e seve

'y

Motorols sells z linme of memory ¢srds that sre comrstible wibth bLhe
02 it imcluding 2 low cost ($400) 16K RAM swstem srecificallw
desisdrned for the D2, Im additiomy the entire lime of Motorols
Micromodules (THMry Motorolar Inc.) mew be wused Lo imelemert morg
seacizl and infrut/outeat furctions. '

A arrlication mote AM~771y "MER&G&BOONZ Microcomruter Kilt Exrasmsion
Techniques' 1is availsble from anw Motorola sales office and corntains
much vailushle information corncermning memory exeansion amd other
uassful dnformasbion..
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ADDENDUM TO DA-1 MANUAL - DA1P VERSION

The DA1P version of the D2 upgrade kit is identical to the
standard DA-1 kit described in the DAl Manual except it is
supplied with an RT68MXP ROM instead of the RT63MX.

Because the RT68MXP has different electrical connections only,
all information in the DA-1 Manual that relates to software
and interface circuit installation also applies to the DA-1P.
Only the ROM installation procedures described on the page
titled "RT/68 ROM Installation" is different and the instal-
lation procedures described in the attached sheet are to be
substituted.

Note that the DA-1P may be installed as either an RT/68-o0nly
configuration OR a dual-monitor configuration if a switch and
two resistors are added.

When a dual monitor coniguration is used, the monitor switch
may not be changed during execution of a program. When moni-
tor modes are changed from RT/68 to JBUG or vica versa, the
RESET switch must be depressed to start up the monitor. A
dual monitor configuration is mutually exclusive, i.e., only
one monitor can be used at a time and usually programs that
¢all subroutines in one monitor will not work if run with the
other monitor active. :

RT/68 does not use the D2 keyboard or LED display but prbgrams
may be written for RT/68 that use them because RT/68 does not
require them to be disconnected or modified.,

Also note that the cassette tape format used by each monitor
is different and tape created by one may not be loaded by the
other. To convert tape formats, load the tape program into
memory using the monitor that created it, then switch to the
other monitor and use its punch function to write it on a new

tape,




RT68MXP ROM INSTALLATION _(DA-1P)

S
R

v/ 4 PROM 1

partial scheéatic_of D2
kit MPU card

U1
74155

SN

y

The diagram above shows where the foll on the CPU card must
be cut (marked X). Three points: A, B and C are where wires
are to be connected depending on how the kit is to be config-
ured. For RT68-only operation, simply install a short jumper
from point B to point A. The switch circuit shown below is
used to create a dual-monitor system. The switch pcsition

determines whether JBUG or RT68 is to be used as the operating

system.
A

| we oK | h = SPDT
: , R switch =
, WV >+ 5V resistors = 10K 1/4W
B 10 K :

Jgve I |
G .

This circuit funqtions by switching the ROM signal to either
ROM chip enable input. The ROM not selected is disabled.

The RT68MXP ROM must be installed in the socket PRON 1 (Ul2)
which is now addressed form JEQ00 to $FFFF. If you have not
previously installed optional components RS, CR1, C26 and
C27 they must be installed, and a +12 volt and -12 volt power
supply connection to the D2 buss connector added. - The jumpers
to enable the 2708 ROM must also be installed:

E1l to E2 E3 to E8 E4 to E6 E5 to E9 .
These connections are shown in the D2 kit manual on page A3-3
and listed in note 3 of the schematic. Though [ctorola sug-
gests that 10K resistors be added from +5v to CS1 and AZ - A9
our experience has been that these are not required, particu-
larly if the optional buss drivers have been added to the kit.




RTS3HXP QOFERATIMNG SYSTEM ROM - SUFFLEMEMT TC RT&3 MANUAL

THE RTHEMXP IS5 IDENTICAL TQ THE nTﬁNuﬁbU RTHBMX ROM EXCEFT IT

IS FROVIDED ON ROM WITH 2708-TYFE ELECTRICAL CHARACTERISTICES AND
FIM CONNECTIONMS. THIS IS USEFUL FHE SYSTEMS THAT ARE HESIGNED
FOR OR HAVE FROVISIONS FOR 2708-TYFE EFROMS..

MOTE - THOUGH THE RTSEMXP IS FUNCTIONALLY IDENTICAL TO A 2708
SEROMy IT GOES MOT HAVE A WINDOW FOR ERASURE AMD THE FROGRAM SUP-—
FLIED CAMNOT BE MODIFIED.

ALL INFORMATIOM CONCERNING OPERATION AND SOFTWARE FOR RTS8MX IS
SGFFLICARLE TD RT4S8MXF EXCEFPT FOR INSTALLATION FROCEDURES. WHICH
ARE DEFEMIDENT OM THE SYSTEM TO BE USED.

FOR MSI 4800 SYSTEMS: RTA8MXF MaY EE USED TO REFLACE THE MONITOR
SUPFLIED IF3 , |
1) THE SCRATCHFAD RAM AMD I/0 FORT ADORESSES ARE JUMFERED TO THE
RT43 STANDARD AUTRESS ASSIGMMEMT.
2) THE HIGHER ADDRESS FROM IS MODIFIED DR REFLACED 50 THE RE-
START», IRQs NMIr AMD SWI VECTORS JUMF INTO THE RT3 ROM AS
SHOWM IN THE FROGRAM LISTING.

FOR MOTOROQLA MERA8D0D2 SYSTEMS: RT&BMXF MAY BE INSTALLED A3 A RE-
FLACEMENT FOR JBRUG QR USED TO IMPLEMENT A SWITCH-SELECTARLLE. DAL
MONITOR SYSTEM WHERE JBUG OR RT48 MaY BE SELECTED TQ BE USED A8
THE SYSTEM MOMNITOR.

IT IS SUGBGESTED THAT THE MICROWARE "IAa-1 UPGRADE KIT" BE INSTALLED
TO FROVIOE THE NECESSARY INTERFACE FOR THE TERMIMNaL. THE Da-1
MaNUAL AND SPECIAL AFPLICATION NOTE FOR RTOSMXF aARE aVallLABLLE aND
DESCRIBE SOFTWARE AND HARDWARE TECHMIQUES FOR THIS AFFLICATION.

ELLECTRICAL INFORMATION ! THE RT&BMXFP REQUIRES THE USUal. 27083 5UF-
FLY VOLTAGES +3V» +12Y AND -3V, DATA IMPUTS AND QUTRUTS ﬁrh AaLso
THE SaMi. : :

PIN CONFIGURATION
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