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12503 King's Laks Drive, Reston, VA 22081
Volce; (703) 820-1372
BBSFax: (703) 264-3908

Dual Serial ¥O Card
installation and Operating Instructions

Congratulations cn the purchase of a Micro Innovations Dual
SerialCardfa'yourCohcoADAMoomp\ier!Thamalsenal
card akis wo Powermate-compatible RS-232 ports o
connect 8 CRT Terminal, and a modem or a saral interface

printer to your computer. :

couple of common pracautions you can take # you suspeci
static clectricity Is a probiem In your instaliation environment.

Onemnionyoumntakah_todlw:amywmafam
time before you touch the dual serlal card, You can do this by
performing your instaliation near an sppiiance that you can
mmmmeunmmbmwnmmmmn
Another way Is o connect a wire to a walsr plpe or the metal

ﬂwneofamwudﬂapplm(ﬂkearefduemo.m;nw
outlets in modem homes and businesses siso can be 3
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Figure 1 - Dual Serial Card Cormponent Side Layout

Thisdocumr\tcomailsallthehfomathnyouﬂmedmget
yourdualsecialeatdupamnmnm.l'sasslmpleas
plugging & In and boating the supplied software. The detaited
instructions contsined herein will take you through the
instaliation and checkout process.

We know you're anxious o get startod. But first please read
all the way through the Instructions so you'll be somewhat
familiar with the process befors you aclually start the
Instaliation,

A WORD OF WARNING ABOUT STATIC
ELECTRICITY

Before you get slarted, just a word of waming about static
eleckicity. The integrated circuit chips used on the dual sarial
card can be destroyed by static chages. if you notice that
you get shocks when you touch metal appllances after
walking around the room, then you should take precautions to
prevent slafic dischanges when handiing . There are a

ground souros (you can pick up the ground from the screw
that holds the cover plate onio the receptacie). Wrap the
other and of this wire around your wrist or a finger. Maks sure
yad are using the frame of a grounded appliance.

Bythemy,mdualsarialwﬂchipsmnmmmhﬂy
sensitive to static slectricity, but ke all normal 74LS seres
integraled olroults, they can be destroyed if hit with a big
enough dischacge,

UNPACKING

The dual serial card comes packed in a smail box, Inside the
box, you'i find 4 or more tems, counting this document -

{1} your invoice,

{2) the instaliation and operating instructions,

(3) the dual seral card,

() the distribution software diskette or tape, and
(5) zaro to two ribbon cables
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Please make sure that you have all of the above-listed

oomponents befors going any further. If anything Is missing,

pieass give the dealer you purchased the dual sedal card

fromucdlsohe(m'sm)canwpyoumymisslmpam.

mmlnu that everythirg is accounted for, lef's proceed to
lation.

INSTALLATION

Lacate your serial cable(s). See "Making your own cables” at
the end of these instructions If you are going to make the
serial cables instead of buying them aiready made up. Each
cable has a 20 pin socket connector on ohe end and a DB-25
male connector on the other. Now locate tha serial port
header conneciors J1 and J2 on the circult board, as shown
in Figure 1 on the previous page. Connector J1 Is for an 80
column CRT Terminal or & serfal interface printer and J2 is
for an extemal modem. To install the cable connectors onto
the circuft boasd headers, align pin 1 of each 20 pin socket
connector with pin 1 on J1 or J2 and push the connector onto
the clroult board hoader. Note that header pin 1 is clearly
marked on the circult board. Pin 1 of the 20 pin socket
connector has an amow or rtangle etched onto the side of the
connector (pin 1 is aiso on the end of the connector with the
red ribbon cabie stripe).

Okay, we're ready to plug the dual seral card into the
computer! Pick up the dual serlal card with the two dangiing
cabies and take & to thae compuier. Note that the board is
keyed so as to ONLY fit into the left expansion siot and
ONLY with the components facing lowands the right. Insert
the dual serlal card into the left expansion siot. Fold the
cables back over the board and adjust them so they exit the
computer on the left side. Make sure that the dual seria! card
sits siraight up in the left slot ¢the cables can pull R towards
the left 50 adjust their tension so that the board sits up
straight in the siol). The top cover can be put back in place
but wont close ail the way unless you cut a namow slat along
the left side of the cover for the cables to exit.

POWERING UP

Tum on your Adam with no disks or tapes in your drives.
SmartvVriter shouid come up and sign on. if it doss, sidp the
next paragraph. if SmartWiter does not start up and sign on,
tum off the power and remove the dual serial card. Try &t
again with the dual serial cand removed, If SmarWriter
comes up fine without the dual seral card installed, it is likely
that your dual serfal card is defective. We know that it worked
when it left the factory 50 it must have been damaged in
transit or during instafiation. Static electricity is one possibility.
Give your dealer a cafl and have a repiacemeant sent.

BOOTING UP

insert the distribution diskette or tape into the appropriate
drive. Pull the computer reset switch. TDOS 4.5 will boot up
and sign on. You can see what programs are we provide on
the distribution disk or tape by typing ‘DIR' and hitting the
retum key. The exact collaction of files on the distribution
media may vary but should include at least the following:

40MIB???.COM 40 column TDOS Install program

80MiIB7?7.COM 80 column TDOS install program

CLONE??.COM  The utifity progrem used to copy
an ING file from a TDOS media to
an ECE media

DRIVES??7.COM  Utillty to identify all disk and tape
drives attached 10 your Adam

IOBYTE?2.COM  Utility to set the TDOS IOBYTE

BASPATCH.IMG Uity to patch the dual serial cand

. paraliel port driver into EOS and boot

SmantBasic

PARPATCH.BAS iiiity to patch the dual sedal card
paratie] port driver info ECS

IMP-MIB3.COM  The IMP communication program
patched for the duasi serial cand

MEX-MIB3.COM  The MEX commupnication program
patched for the dual seriat cand

UNCR.COM File un-Crunch utflity to expand
compressed dual serial card
documentation fes 1o nomal text

MEX. HZP Crunched MEX help file

IMP.DZC Crunched IMP doournentation file

The quastion marks in sach file name will be repiaced by the
version number of the program suppfied on disk or taps.

Ofther files are available from the Micro innovations Bulletin
Board System. Call (703) 264-3908 between 6:30 PM Friday
and 6:30 AM Mondiay to downioad them.

INSTALLING AN OPERATING SYSTEM

The dual serfal card distribution tape or disk comes with the
TDOS operating sylem instalied. To bool X, you need only io
hit the RESET switch with the distibuion media Instafied. If
you wish o reconfigure your system, you must select the
version you want fo Install (the 40 column for the ADAM
screon or the 80 column for an axtemal ierminal) and
execiie the appropriate TDOS install program by typing its
file name (without the extension) - 40MIB?7? or BOMIE?7?
foliowed by the Rekim key. The install program will prompt
you for infarmation about your system, configure TDOS for
you, and then install & on a boot diskette or tape. Hitting the
rosat switch will then cause TDOS o be hooted.

INSTALLING TDOS

If you want to reinstall TDOS, you must first choose which
version you nead. Choose SOMIB?7? if you have an extemal
terminal or an 80 column adkd-on unil, or 40MIB??7 to use the
ADAM monitor. Execaste the sppropriate version by typing its
name and hit the retum key. For axample, if the names of the
TDOS Install programs provided on the distribution media are
40MIB45M. COM and SOMIBASM. COM, then type its full
name, 40MIB45SM or 80MIB45M, followed by the retum key
to execute the appropriate version.

When the TDOS install program signs on, the TDOS releass
number will be shown on the top line. The first screen asia
for you o specify which ADAM disk or tape diive to wiite the
operating sysiem f0. it checks immedialely after your
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selaction to ses i the device exisis on your system. if
doasn', it gives you sn emor message and lets you try again.
You tan get out of the instalistion program @ any prompt by
typing a CONTROL-C (that Is holding down the CONTROL

key and hitting the 'C' key).

The following soreen telis you what your TDOS diive
assignments are. TDOS assigns the drive letter in order to
all slorage devices it firds when it is Inataliod. It aiways
assigns the drive iotisrs starting with the fastest drives first
(you may ohoose to have your RAM-disk first or last,
however). For exampls, If you have a sinple disk drive and
fwo tape drives (no mamory axpander), the disk diive wil be
drive A and tha tape diveswill be Band C.

menexmwywmmtmm'ofmmm
disk drives - one soreen for each crive. The choioces are.

1 - 145K Sterxiand Coleco singls-sided 40 track format
2 - 234K Medium sized double-akied 40 track format
3 - 304K Full-sized double-sided 40 tack format

4 - 358K 1BM-sized double-sikded 40 track format

§ - 702K Quad density 80 track format

8 - 744K Quad denslty 80 track formet

7 - 1416K High Density 30 track format

Formas 1 through 4 are used for $1/4" floppy diskettes and
formats 5, 6, & 7 for 3.5" diskettes. The mact selection of
formats avalisbie for your syskem wil depend on the
squipment you have. Not all of the altematives are vaild - for
example, you oant have a 714K format on & 61/4" floppy disk
drive. Soma formats may require & special EPROM In your
Adam flappy drive for it to be functional. All formats excapt
the 358K format are compatible with exdsting ADAM formats.

The DEKEZ7?? program (which is avaliable on the Alicro
Innovetions BBS) will lat you temporadly changs your Adem
fioppy disk drive definitions 50 that you can keep your
permenent format differant than one you might use only for
Informstion interchange. To permanenlly change t0 &
different format, you must re-inetall TDOB.

After aolacting floppy diskette formats, the next two screens
ask If you'd ke to chenge the parameters on the dual serlal
card sertal poris. Serlal Pot 1 (J2) is wired for direct
comection of an exiemal modem and is set up for a default
of 2400 baud, no patty, 8 data bits, and one stop bit. You can
axit the sereen without changing any of the parametsrs (y
hitting & '0), or you can choose 1o change any of e
pararnelors Hf you desire (s *1’ to change baud rete, a 2 to
change perity, & ™ to change number of data bits, ora '4’ to
of stop bits). The default astiings are normal

F
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Lopical Parmittad Physloal Devioe
Device Asjionments

CON: CRT: 8Rf: 8Rz UCt:
Kiey: KyB: 8R1: SRz UK1:
ROR: 8BR1: SR2
PUN: 8R1: 8RZ

AST LPT: 8Ri: 8SR2 PAR

Definitions for the physicsl devices are as follows
For Logical device CON:, tha systam consols -
CRT: ADAM 40 column display

8R1:  dual serial card Serial Port# Out
BR2:  dusl serial card Serial Port #2 Out
UC1: B0 column tesminal output

NOTE - on the 80 column version of TDOS, physical device
CRT: is tha ADAM Serlal Port

For logical device KEY:, the keyboard-
KYB: ADAM Keyhosard

SR1; dual serial card Seriai Port #1 input
SR2:  dual serial card Sarial Port #2 input

UCt: 80 cokenn terminal input
For logical device RDR:, the reader -
SR1:  dusi serdal card Sedial Port #1 input

SRZ:  dual serial card Sedal Port #2 input
For logical devite PUN:, the punch -

SR1:  dual sarial card 8erlal Port #1 output
SRZ  dual serial card Serlal Port #2 output

For logical device LAT:, the printer -

LPT:  The ADAM prictter

SR1: dusl sedsl sand Serlal Port #1 outpit
6R2:  dusi serial oard Serial Port 2 oulput
LL1;  dual serigd card Paralie! Printer Port

Note that R is possible during the Instaliation process to defins
where you want your rinter output to go and what devics you
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The defauk IOBYTE assignments are

CON: CRT: (the ADAM

KEY: KYB: {the ADAM keyboard)

RDR: SR1: {dual serfal card serial port #1 in)
PUN: SR1: (dual sedial cerd serial port #1 out)

LaT: ptt‘:) (the dual serial card paraliel printer

NOTE - The default systsm console {CON:) for ths 80
column version is the ADAM Sarial Port)

After you've selscied your IOBYTE assignments or chosan
not to change them, the installation program asics ¥ you'd ke
to change the function key definitions. This Is a rather long
and techinical oparation 30 If you'rs even marginally satisfad
with the function key transiations, avold this part of tha
procass. 8y the way, the default funclion key definitions
match normal Waordsiar definitions.

The nmd screen saies if you would Bke to change the SMART
key strings. These are the chanscler shings that are sent 1o
the opersting system whenever you hit 8 SMART key. The
defaylt sattings are:

I COPY
] REN {to renama a fiic)
] DEL @0 caiete a flie)

v LST go print 2 flle)

v TYPE (o display a file on the conacic)

v Dlﬂ&;ﬂbphyamlylhmmm
oon

The last scresn asks you to Insert & tepe or disk for the boot
blotk 1o be wiitten on. Afer you hit the relum key, the
instaliation program writes the opemting system to the
dickstte or taps, TOOS instaliation Is now oomplete.

NOTE: The 80 column varsion ssks additionsl questions
befors & prompts you 10 ingen a tape or disk. It asks youy if
you are using an ADAM keyboard for the consols, If you want
ihe SMART key definitions displayed on line 25 of your 80
column display (he display must have a command set
compatible with the Heathkt H-18 or Zenkh Z-19 tsrminal,
whioh is what the ADAM uses) and whether or not ADAM
Serial Port 2 is configured for an EVE B0 columin display.

INSTALLING EOS PATCHES

T™wo palch progmms  (PARPATCHIMG  end
BABPATCH.IMG) are provided with the dual serial card to
aliow & parsliel pdater port 10 opsrate with EOS. To utiilze
elther of them, you must copy them to tape or disk using the
gLOhE??.COM program. The CLONE program Is axacuted

"CLONE?? PROGNAME MG X:*

&nd hitting the retum key. The X; portion of the sommand lins
Is the letter of the fioppy or tapa drive you are copying to.

NOTE: TDOS sanigns tha drive istiers In orer to all storage
devices it finds when it is instailed. It aiwaye assigne the drive
letiers starting with the fastest drives first {you may chooss to
have your RAM-disk first or last, howeves). if you have 2
singie Disk drive and two teps diives (no memory expender),
the disk drive will be drive A and the tape drives will bo B and
C.

Lefs run through an exampie of ‘donelng with the
BASPATCH.IMG program. The program Is supplied on the
dual seriat oard Distritudion Diskette and tharefore reaiies on
& TDOS madia. To bis abis to uss it, we must clone  to @
newly formatied EOS madia (disk or tape). We'll assume thet
you hawe one disk drive. Tharefore, you'll have to tlone o a
tape, Knowing thet you have ai least one tape drive, we'l
essums that you have your newly formaltsd tape In tape
drive #1 {the leftmost unif), Sinoe Disk #1 Is drive A, and you
dont have a aecond disk drive, Tape #1 will be drive B, The
command youlll enter to cione the program Is:

CLONEZ2{ BASPATCHMIMG B: <Retum> R
To uiize the BASPATCH program, you must oopy
SmartBasic onlo tha BOS medis that BASPATCH was
clonad 1o (using a flie copy program, such as AJM Software's
Elie Manager), and pull the RESET awiteh. The BASPATCH
program will boot and peich EOS for the paratiel printer port
on the dual sedal ocard. %t will then load and execute
SmantBasic. You can now print onto a dot matrix printer
attached to the dual seral card parstisl printer port.

The process is the same to cione the PARPATCH program.
OF TROUB

Wa #t Miom Innovations have attsmpted to provide s solld
esch

from a desier, please contsct him for your firt level
assistance. if he or she cannot assist you 10 resolve your
probiems, fes! free to give us & cdll Kyoupmmlsed_wur
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APPENDIX A

Dusl Serial Card
SERIAL PORT INFORMATION

This seckion desoribes the register addreases and pin assignments for the dual serial cand's REZ32 Serlal Ports,
connectors J1 and J2. All Micro innovations produots that contain serial ports use a single integrded cinvuit, 8 Signetics
2881, which tha manufatturer calis § DUART (DUal Asyachronous Reosived Transmilttar) ta provide the two serlsl ports,
The driver and recsiver chips usad are common LM1488 and L1480 JCs. All of the previously avaliabie ADAM sarial
port products wiiized the Signetics 2651, which is a single serial port IC. The register addresses and bit

within the regisiers ase different between the 2881 and the 2884. Therafore, s0ftwire wittten for the 2651 will nat funation
with the 2881 without patching. We provide airsady-paiched versions of the ZMP, IMP, and MEX communications
programs sa thet the usor will not have to paich thosa programs. In addition, Alan Neely has davelopad an EOS
communications program (caflad ACHAT) for the Micro Innovations serial port producis. The latest version oan be
dowrioadad from the Mioro Innovations BBS,

However, for those ussrs who wish (o uifiize some other communications packags or would fike to telk directly to the
pons from programs they have written, the 1/0 addresa information i given below. All addresses are n hexadecimal. Bt
assignments within registers a7@ In scoordance with the 1963 Signetica MOS Microprooessar Data Manual.

'SKGNETICS 2061 DUART VO PORT EQUATES
'NOTE: Port A Is Serial Port 2, Port B Is Serial Port 1

82681 EQU 10H 82881 DUART BASE ADDRESS
MRA EQU 852081 ‘MODE REGISTERS 1A AND 2A
SRA EQU B82881+1 STATUS REGISTER A

CSRA EQU 82681 +1 CLOCK SELECT REGISTER A

CRA EQU S2001+2 COMMAND REGISTER A

RHRA EQU 32081 +3 ;RX HOLDING REGISTER A (RX DATA)
THRA EQU 62659 +2 TX HOLDING REGISTER A (TX DATA)
IPCR EQU S2681+4 JINPUT PORT CHANGE REGISTER
ACR EQU 82681+4 ;AUIUARY CONTROL REGISTER

ISR EQU 82681+5 \INTERRLUPT STATUS REGISTER

IMR EQU 52081 +5 INTERRUPT MASK REGISTER

cTu EQU BS2081+86 COUNTER/TIMER UPPER

CTUR EQU Sa881+6 :COUNTER/TIMER UPPER REGISTER
CTL EQU 82081 +7 ;COUNTER/TIMER LOWER

CTLR EQU 82081+7 COUNTER/TIMER LOWER REGISTER
MRB EQU 82081+8 :MODE REGISTERS 1B AND 28

SR8 EQU 820881+9 BTATUS RECISTER B

CORB EQU &2881+9 ;{CLOCK SELECT REQISTER B

CRB EQU &2881 +10 TCOMMAND REQISTER B

RHRB EQU 82881 + 11 ;RX HOLDING REGISTER B (RX DATA)
THRB EQU 82881 +11 TX HOLDING REGISTER B (TX DATA}
v EQU 82881+13 INPUT PORT

OPCR EQU S2881+13  OUTPUT PORT CONFIGURATION REGISTER
STARTC EQU 82601+14  START COUNTER COMMARD PORT (READ)
SOPB EGU 82081+14  SET OUTPUT PORT BITS COMMAND PORT
STOPC BQU 82081+15  ;8TOP COUNTER COMMAND PORT (READ)
ROPB EQU S2681+15  ;RESBET OUTPUT PORT &ITS CMD PORT
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An example of driver code for the serial posts i8 given below:

: CONSOLE /O ROUTINES FOR SERIAL PORT 2 (&)

CONSTAT:IN  AJ[GRA) 'GET 8TATUS REGISTER A CONTENTS
BIT 0A SEE |F RXRDY (BIT (1)
RET 2 RETURN IF ZERD (NO CHARACTER)
XOR A CHARACTER AVAILABLE, FLAG BY
DEC A :  BETTING A REG TO -1 OFFH)
RET

CONIN: IN A{SRA) GET STATUS REGISTER A CONTENTS
BIT 0A {9EE IF RERDY BIT 0= 1)
JR Z, CONINt NG CHAR, TRY AGAIN
N ARHRA) 'CHAR READY, GO GETIT
AND TFH MASK OUT PARITY BIT
RET

CONOUT: IN A(BRA) BET STATUS REGISTER A CONTENTS
BIT 3A SEEF TXEMP BITA=1)
JR ZCONOTY  :NO, WAIT UNTIL CHARACTER(S) S3ENT
LD AL YES, GET CHARACTER INTO A
%T {THRAYA SEND T

: PUNCH OUTPUT DRIVER ROUTINE FOR SERIAL PORT 1 (J2)

PUNOUT:IN  A(8RB) :GET STATUS REGISTER B CONTENTS
BIT 3.A :SEE i TXEMP (BIT 3 # 1)
JR Z PUNOT!  ;NO, WAIT UNTIL CHARACTER(S) SENT
D AC \YES, GET CHARACTER INTO A
OUT  (THRB)A  SENDIT
RET

' READER INPUT DRIVER ROUTINE FOR SERIAL FORT 1 (J2)

RDRIN: IN A(ERB) 'GET STATUS REGISTER B CONTENTS
BT DA :SEE [F RXRDY (BIT 0 = 1)
JR Z, RDRIN :NO CHAR, GO TIRY AGAIN
IN ARHRB)  :CHARREADY,GETIT
AND  7FH MASK OUT PARITY BIT
RET
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: DUAL SERIAL CARD INTIALIZE ROUTINE AND DATA FOR SERIAL HO PORTS

INT: LD  HLINITBL  POINT AT START OF INIT TABLE

INg: D cH) 'PUT BYTE INTO ©
D AC :GET INTO A FOR TEST
ING A -6EE IF -1 (OFFH) '
INC ML ‘POINT AT NEXT BYTE
RET 2 FINISHED IF BYTE WAS A [-1)
D B{HY ‘NOT FINISHED, BYTE WAS PORT NUMBER

: GET BYTE COUNT BYTE INTO B FOR OTIR

ING - ML 'POINT AT FIRST BYTE TO QUTPUT
OTR :OUTPUT UNTIL BYTE COUNT EXHALSTED
JR N JAND GO DO IT AGAIN

INOBL: DB 1CH Dual Sertal Card Reset Ena VO port address
DB 9 :One byts to send
DB 0 ‘Doean’t matter what byts to sond
DB MRA ‘MODE REGISTERS 1A & 2A ADDRESS
0B o “TWO BYTES TO BEND
D 134 “TO MRIA - NO PARITY, 8 BITB/CHAR
(v ] arH “TO MR2A - NO RTB/CTS CONT, 1 STOP BIT
DB MRB ‘MODE REGISTERS 1 B & 2B ADDRESS
DB @ “TWO BYTES TO SEND
DB  13H “TO MR1B - NO PARITY, 8 BITS/CHAR
DB OM YO MR2E - NO RTS/CTS CONT, 1 STOP BT
DB CSRA CLOCK SELECT REGISTER A ADDRESS
DB OfH .ONE BYTE TO SEND
D8 OCCH “TX/ROC DATA RATE » 9800 BAUD
D8  CBRB ‘CLOGK SELMCT REGISTER B ADDRESS
DB O1H ‘ONE BYTE TO 8END
DB 0CCH “TX/RX DATA RATE = 9600 BAUD
DB CRA ;COMMAND REGISTER A
DB OH JONE BYTE TO 8END
OsH 'ENABLE TXA & ROA
D8 CRB COMMAND REGISTER B
DB 111 ] :ONE BYTE TO SEND
DB O05H ‘ENABLE TXB & RXB
DB ACR AUXILARY CONTROL REGISTER
D8 Of ‘ONE BYTE TO 8END
DB  OFOH \BRG GET 2, TIVER INPUT XTAL/MS
DB SOPB :SET QUTPUT PORT 8{TS COMMAND ADDRESS
(s, ] 01 ‘ONE BYTE TO S8END '
DB OFFH 'SET ALL QUTPUT BITS

;END OF INITIALIZE YABLE

\d
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Headshaking Lines
The handchaking fines use the S2881'a genarel purposs input and cutput ports and ere assignad as follows:

J1 - Sarial Port 2 (wired for direct conneotion of a tanminal or a aeral pintsr) -
knerface R82x2

Signal Line: Name PiNumber  DoerdPin Bin__
Data Terminal Roady Output Bit 2 J1 Pin 11 8
Request to 8end Oulpit Bt 0 JiPno §
Carriar Datact OutptBr4 JIPin1s 8
Data Sat Ready input Bit 2 J1 Pin 14 20
Clasrio Send input Br O JiPin7 4
J2 - Berlal Port 1 (wired for direct connection of a modem) -

{merfece Re232
Sional Line Name Bt Nuymber  Boond Pin Bin...-
Data Terminal Ready OupwBk3 JS2Pin14 20
Request ¥ Send OuputBtt  J2Phn7 4
Canser Detact input Bk & JePn 15 8
Data Sat Ready nput Bty 2Pt e
Clesrto 8and Input Bit 4 J2Piné 5
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