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FCC WARNING 

This equipment has been cerlllied to comply wi th the limits 
for II Class B computing deVice. pursuant to Subpart J of 
Part 15 of FCC Rules Only penpherals (computer input/output 
devices, terminals. pnnters. etc) certified 10 comply With the 
Class B limits may be anached to a computer that compl ies 
With Class 8 limits Operation With noo-certltied ptlllpherais IS 
likely to result Ul ,nterference to radiO and TV reception 
When connecMg 10 a penpheral deVice, a shielded I/O cable 
IS required 10 ensure compliance With FCC Rules 

Instructions to User 

HilS equipment generates and uses radiO frequency energy 
and " nOI Installed and used properly, thai is. In strict 
accordanca With the manufacturer's 'nstructiorlS, may cauSti 
Intederence 10 radiO and teleVISIon receptIon It has been type 
tested and found 10 comply WIth the limns lor a Class B 

computing deVIce In accordance WIth the specl ilcatlons In 
Subpart J of Part 15 of FCC Rules, whIch are deSIgned to 
prOVIde reasonabte protection against such Interference In a 
reSIdentIal InSlaliallOn. However, there IS no guarantee thai 
Inlede.ence WIll not occur In a partIcular Instatiatlon. 11 thIS 
equIpment does cause Interference 10 .ad,o or teleVISIon 
recepllon. which can be determined by turning the equIpment 
ott and on, the user IS encouraged 10 try to correcl the 
Interfe.ence by one or more of the !OHowlng measures 

• Aoonent the recelvlflg anlenna 

• Relocale the compuler Wllh .espect 10 Ihe .ecelver 

• Move the computer away from the receIVer 

• Plug the COmpulel InlO a dIfferent oullel so thaI computer 
and receIver are on dltterent branch CIfCUltS 

• Ensure that board slot covers are in place when no board is 
Installed 

• Ensure that ail brackets are fastened securely to Ihe PC 
chaSSIS 



If necessary, the user should consu!! the dealer Of an 
experienced radioflelevision technician for additional 
suggestions. The user may find the following tlooklet prepared 
by the Federal Communications Commission (FCC) helpful: 
"How to Identify and Resolve Radio-TV Interference 
Problems", This booklet is available from the U.S. 
Government Printing Office. Washington, DC 20402. Stock 
No. 004'()()()'()()345-4. 



• 

110 Mini 11" 
110 Card 

lor the 

IBM Pel sonal Computer, 
PC-XT, and 

Other 

User's Manual 
00Q380.001 A 

July 1986 

AST RESEARCH, INC. 
Irvine, California 
(714) 663-1333 



I,Q MIni II. SupetPak. Superl)n .... SUPflrSt>ool. MonoGraphP ...... and ~ 
.'" {rademII,"" 01 AST R ...... rch, Incorpo<a{8d 

IBM , PC. PC-XT. and IBM Mono<;nrQ/Tle O<spIayIP,lnI" ""'pI" .'" "'II'Sle<eO 
lrademarl<s oIln!ernllloonal BUSl'-' Machines C<>-po,alJon 

cn.."II8I." PfI"od"'ally..- to 11>01 infor",al!"" con!a<.....:I in It". rna"""l. 
I~ ct\ange$ WI~ ~ "'''O'por811.d Into new ... ,10...,. 

In _ 01 ~r8ted product reji8blll1y and compre1\en5iv9 warranty 
poIIc .... .t.ST _rch, Inc. does not normally J>I'O'>'ldfI 5CtI&mlll"'. or male<Ial 
lists . AST """",nl ... tM! IOITKI custome<s WIth .. lal"Qll Installa<! _ 01 A$T 
procIuctS wan! 8Uj)pOrI'" dOCu~ for thelr own se~ ~niUloon • . 
In ....:h cues, custome<S sI\ouId contact A$T R_arch <:OI"",a111 offices 10 
con_ an toppropfl81e nond<5Closu", ag.reemen! to obtaon thlo 
documental...., 

A Product Commem Form ill provided II! 11>01 bac k o! ,IllS publicltiorl It IIIiI 
form has *" ,.,..,....." pINM add_ )'OU' com......u to; A$T R_rch. 
Inc.. Ann Prod..a Ma,kIIIlng. 2121 .... 1Ion Iwe .• IMne. CA 9271(, AST 
ReMan:h n'IS\' UN or dlSlnbV1lf ""y 01 1M intonnatoon )'OU supply In 'OY II 
<IMIn. 8~a1II ....u.:.ut ,,>cutting 8.f"J obI/o8Ioono .... nlll"""" 

Co9jInglll @ 196<1 AST R.....atCh. Inc, Ali righIs .'" _"""",, including 1_ 
\0 rllj)rOdUCII lru. booIc or pans Ille<eoIln 8.f"J form .... ~1>Out PfI<"""""" in 
.... ru,ng II'OItI AST Rnearch. 1",,_ 

WARNING 

Th,. manual.nd .altwarlt Brit bOIn jlroU>cIt<! by Unitt<! 
Swes Co9jItlghllaw (T~'" 17 Ullllad SIllies Code) 
Unauthorized ,eprod<.<:tion._ saI<ta may ","uh In 

Impr.sonM\lf"ll 01 UP 10 one year and ''''" 0I1>j) 10 
$10.000 (17 USC 5(6) ~ Intrlngers may ~ 
subjoeCl 10 el"" ~abll<1y 



CONTENTS 

SECTION 1. INTRODUCTION 

1.1 Checklist 

1.2 System Requirements 

1.3 How to Use ThiS Manual 
1.3. I Format Notation 
1.3.2 Related Reading 
1.3.3 Manual Outline 

SECTION 2. CONFIGURATION AND INSTALLATION 

2. I Standard Configuration 

22 Installing 110 Mini II into Your PC 

2.3 Testing the New Installation 

SECTION 3. CLOCK-CALENDAR 

3.1 Configuring Ihe Clock-Calendar. 
3.1.1 Disabling the Clock·Calendar 

3 .2 Preparing Your PC Boot Disk .. 

3.3 Setllng the TIME and DATE 

3.4 Clock-Calendar Sanery 

3 ,5 Technical Information 

SECTION 4. SERIAL PORT 

4.1 Configuring the Serial Portis) 
4.1.1 Installing Mulhple Serial Ports in a PC 
4.1.2 Configuring the AS-232C Interface Lines 
4.1.3 Disabling the Serial Port 

4.2 Adchng the S8(:ond Serial Port 

4 .3 Programing the Serial Port 

4.4 110 Address AsSignments and Pinouts 

4.5 Diagnostic Testing 

,-, 
,-, 
,-, 
,-, ,-, 
, ~ 

,~ 

,-, 
,-, 

· 2-5 

2· 10 

~, 

_ ~, 

~, 

~, 

,-, 
3-8 

~1O 

_ ~, 

,-, 
~3 

.. 4-4 

· 4-6 

· 4-6 

~9 

4-11 

~" 

iii 



CONTENTS 
(Cont inued) 

S ECTION 5. PARAllEL PORT .. , 

~ . 1 Configuring ttw Parall61 Port ... 5-1 
5.1.1 Installing MuUiple Parallel Ports in a PC . . .. 5-3 
5.1.2 Display Adapters with Buill-In Parallel Ports .. 5-3 
5.1.3 Disabling the Parallel Port 5-3 

5.2 Programming the Parallel Port .. 

5.3 110 Addresses and Pinouts 

5.4 Oi8gnoslie Testing 

. .. 5-3 ... 
....... 5-5 

5.5 Interrupt Driven Parallel Printer Software ........ 5-7 

S ECTION 6. GAME PORT 6-1 

6.1 Configuring the Game Port 6-1 

6.2 Adding the Game Port to Your 110 Mini II 6-2 

6.3 Software Compatibility 

6.4 Technical Information 
6.4.1 110 Addresses and Assignment ... 
6.4.2 Pioouts 

6.5 Diagnostic Testing . , 

APPENDIX A . SERIAL INTERFACES 

A.I R$-232C Interface Standard 

. A·I 

. .. A·2 
A.2 Interfacing OTE \0 DeE . ..• .. . ..... ,. A-J 

A.3 Interfacing OTE to OTE (" Null Modem") .... . A-6 

A.4 DeSIgn Aids A-l0 

APPENDIX B. SWITCHING BETWEEN PARALLEL. 
PRINTER PORTS .. . . ....... B-1 

B.l SwitchIng Between' LPTl and LPT2 ..... B·2 

B.2 Restoring LPn to LPn and LPT2 to LPT2 B·2 

B.3 SWItching Between L.PTI arK! LPT3 . . . .. . . ... .. . B·3 

B.4 Restoring LPTI to LPn and LPT3 to LPT3 .. .. B-3 

I, 



CONTENTS 
(Continued) 

Flgur •• 

FlQUre 2-1 110 Mlnl II InstaliatlOl'l (Nerview ,., 
Figure 2-2. 110 Mini II Standard Configuratoon ,~ 

Figure 2-3 RemoYmg the PC Cover ,~ 

Figure 2-4. Connechrlg I/O Mini II Cables ,., 
Figure 2·5 Installing Your I{O Mini II Board ,., 
Figure 3-1 Clock-Caleodar Factory Configuration 3-2 
FlQure 3-2 RemovIng the Clock-Caiendar Ba"ery ~, 

FlQure 4-1 Senal Port eoor.guratJOr1 ... 
Figure 4-2 Creating a "FOfced True" State ~5 

Figure 4-3. Installing the Secood Sen,1 POO Chips ~8 

FlQure 4-4 110 Mini II Seflal Port Pinouts 4-12 
Figure 4-5 DE9·to-D825 Adapter Cable Pinout 4·13 
Figure 4-6 Typical DEi-lo-eB2S Cable Application ~" 
FIgure 4-7. Loopbaek Plug ContiglJrallOn 4-14 

Figure 5-1 Parallel Port Configuration 5-' 
Figure 5-2 loopbacK Plug ConfiguratIOn .. 
Figure 5-3 IA07 Enabled 5-' 

FlQure 6-1 Game POI1 EnablelOlsabie 6-, 
Figure 6-2. Installing the Game Port Chips ... 
Figure A-I DTE·to-DCE Interface A·5 
Figure A-2. Example _,: Null Modem 

(DTE·\().OTE) Interlace A·' 
FIQUfe A-3 Example 12 Null Modem Interface A-8 
Figure A ... Example 13 Null Modem tnterface A·' 
Figure A-5 Senat Interface Form A-It 

, 

J 



CONTENTS 
(Cont inued) 

Tables 

Table 2-1 Standard I/O Mini II Conliguration '·5 

Tabla 4-1 . Clock-Calendar Chip I/O Addressing 4·11 

Table 5-1. Parallel Port 110 Addresses 5-4 
Table 5-2. Parallel Port Pinouts .. 5-5 

Table 6-l. 110 Mini II Game Pon Pinouls ., ~6 

,I 



SECTION 1 

INTRODUCTION 

The AST Research 110 Mini 11 - is a compact and Yef'S8tJle 
inputloutpul (110) enhancement prodlld lor the IBM Personal 
Compoter (PC). PC-XT, and compallbles. 110 Mini II incluaes 
these lealures' 

• Real·llme clock-calendar with banery backup. 

• Up to two R$.232C asynchronous senaI commUnications 
portS (the first serial pori comes standard, and the 
second is available as an option). 'l'bu can use the 
serial portiO interface to a modem, senal prmter, 
remote display terminal, 01' alher serial device. 

• Parallel port You can use the parallel port to connec1 
a parallel printer 10 the PC. 

• OpIlOOal game port. 

'!bur 110 Mini II comes WIlh a SuperPak- diskette that Includes 
these valuable uhloty programs 

• ASTCLOCK. the real-time clock-.calendar program thaI 
frees you from haVing \0 r&-enter the time and dale 
every lime you turn on your PC. 

• $uperDrrve-, a disk emulation program that allows 
you to use pan of your random access memory 
(RAM) as a super/aS! "electronic diskdnve", 

• SuperSpoor, an imelligenl ~lrInt spooler that allows 
you to output liles to a pnnter while freeIng your PC 
lor other tasks. 

• RAMCLEAR, a memory 'nltlallzallOn program that 
ctear! your PC's RAM of any false parity errors. 

,., 



Inlrodo.>cllon 

The ASTCLOCK program is use/ul /of your I/O Mini II 
clock.calendar, and the remaining SuperPak programs can be 
used with your other AST Research multi function products. 

Your SuperPak diskette may also include other software 
(which may pertain to other AST products). The README lile 
on your SuperPak diskelle describes the programs Included in 
your SuperPak software. 

See your SuperPak User's Manua/Ior more in formation on the 
SuperPak ulility programs. 

1.1 Checklist 

Belore you get started, check that your I/O Mini II package 
includes the following: 

• I/O Mini II CircUli board 

• I/O Mini II senal Interlace cable and brac 

• SuperPak diskette, version 5.1 Of later. 

• SuperPak User's Manual 

1,2 System Requirements 

The minim un, hardWare requirements for operation with 
I/O Mini II are and IBM PC or PC.XT (Of compatible) With one 
lIoppy diskette drive and an unused e. panslOn slot. 

All references to operating system commands in this manual 
assume operation under DOS (versions 2.1 and above). The 
I/O Mini II hardware is completely IBM-compatible and will 
function properly under other IBM-apPfoV9d operating system 
software. However, configuring the I/O ports undar another 
operating system requires the use of commands speci fic to 
that operahng system. See YOUf operating system manual for 
the appropriate command syntaJI. 



1 .. 1 ..... "'.""' .. 

1.3 How to Use This Manual 

ThIS S8ClJOn provides an outline 01 the Iormat notatiOn used 
throughout the manual. a list of related documenlatiOn, and an 
outhne of the manual 

1.3.1 FormiIt Notlltlon 

The Iollowmg format notation is used throughout this manual: 

• UptJer'CaM ch8racten indICate items (such as 
commands) that you enter eKaCtly as shown 
However. you cen enter those items In any 
combination of upper- or lowercase letters. 

• BokJface indicates informatiOn that you enter, as 
cootrasted to system prompts or messages (which 
are shown in regular typeface). A. boldface entry can 
be • parameter soch as a file name or a key to 
press. 

• Square brackels (( I) iMlcate an optiOnal term which 
is Included or omitted at your discraUon. The 
bf'ackets are flOC entered 

• /..Dwen;BS6 IemHs repr_nt parameters that ara 
delined by the user. While the user delines the 
parameters, they must satisfy the conclltions of the 
command description. 

• Angle brIcIIets tell you to press a key. For example, 
< E~ > instructs you to prlltU the "Esc" key. VOu do 
not have to press the "Enler" kay unless yov ara 
speclfiCalJy told to do so. A. notatiOn such as 
<Ctrt >_<An > maans to press the <Ctrt > and 
<An > keys simultaneously. 

• System prompts and messages ara shown in cotor 

• HexMl&cimal numbers are Indicated with a leading 
zero (0) and a Irallirtg lowercase "n" (for example, 
02COh). 

,., 
I 
I 
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1.3.2 Related Documentation 

Your 110 Mini II comes with a SuperPak dlskelle You can lind 
detailed inlormatJOn on the SuperPak utilities in the SupetPak 
User's Manual 

This manual lISSumes some lamllU:lllty WIth the PC-OOS 
operating system (verslOl'lS 2.1 and above) arld the IBM PC Of 

pe·XT hardware You can find this Information In these 
manuals for your PC' 

• Guide 10 Operations 
• Tflchnical Reference 
• DISk Operatmg System 

1.3.3 Manual Oulline 

The following outline describes thiS manual 

SECTION I: INTRODUCTION 
Describes the features of the 110 Mini II, and provides 
IniormatlOfl on format notation. and felated documentatIOn 

SECTION 2: CONFIGURATION AND INSTALLATION 
Tells yoo now 10 mstall yow I/O Mini II 11110 )'OOr PC 

SECTION 3,' CLOCK-CALENDAR 
Tells yoo how 10 use the I/O Min, II clock-calendar. 

SECTION 4: SERIAL PORT 
DescribeS the I/O Mini II serial pon(s) in detail. 

SECTION 5: PARAUEL PORT 
DeSCribes the I/O Mml II parallel por1 in csetall 

SECTION 6. GAME PORT 
Descnbes the I/O Mini II game port In detail 

,-' 



APPENDIX A: SERIAL INTERFACES 
Gives recommended wiring to Interlace specific serial 
devices to the \10 Mini II serial pon 

APPENDIX B SWITCHING BETWEEN PlltRAUEL PRINTER 
POOTS 

Provides • program that routes printer output from one 
parallel printer pori to aoother. 

,-, 



SECTION 2 

CONFIGURATION ANO INSTALLATION 

ThIS sectlOl'l teils you hoW co configure your 110 Min. II and 
Install,! In yoYf PC, Figure 2-1 summam:es the 110 Mini II 
installatIOn procedure. 

VOrify ._ 110 _ • 

..... (Soc ..... 2.11 

~ _110 ___ 

_ l'e,--UI_ 

THt, ... _ .... _ 

~u). 

Figure 2·J. 110 Mini /I Ins~/l.f/on O~",lew. 
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2.1 Standard Configuration 

The UO Mini II is shipped from the factory in the following 
configuration' 

• Clock-calendar enabled 

• Senal port COM! (and interrupt request line IRQ4) 
enabled 

• Parallel port LPn (IR07) enabled. 

• II installed: second senal port COM2 (IR03) enabled. 

• If installed: game port enabled. 

0/0 or£,J LPrJ t>"euP 
E n c....,,,, _PT< "'" 1\1> u;;1>-

·'7 c.",,~.;- f«L ~v.A......JT. 

/1,-.,. I/It\ r-Pr i 
Ir>r H,; Lrn 

2-2 
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ConfIsIuqIIon _ 1_ ... lIOn 

The standard I/O Mml II factory conftgu.ation is shown m 
F'9ure 2·2 

" 

See_~Pon; 

... 1"9"b .. ri .. n by 
c ......... lecideYic • • 

" 
" 
" 

Se"el Pori cable ConnKIO< 
.I.ke conneclor) 

... 
• • -. ~., 

. " ., 
- . 

'. 

........ 
kI< COM2 (2nc1 5,.1,1 Pori) disable .. 

lor COM2 {lSi Se .... 1 Pool) dl_ 
_lAO' kI< COMI ._ 

_1R07 lor ,.,..1 ... po<1 (lPTI)._ 

FilSl Se ... 1 Pon 
ell In""ls ... i .. n by 
connecte" "ev,u. 

Pin. Hlel 

c" 
0'" 
OCO 

I & 2 (lkl""") 
Pin. Hie_ 
2 & 3 (PC·ltT) 

• p,,,. _I.t 1 & 2 (600"''''') Pins Nt " 2 & 1 (torced I .... ) 

Figure 2·2 110 Mifli II Stltfld/lfd Conllguf/lt/Ofl. 2.3 



The I/O Mmi II board contains a serial pori that allows your 
PC to communicate with serial devices such as modems, 
mice, or serial printers (most prinTers are parallel). The IBM 0 
PC Disk Operating Syslem (OOS) assigns each serial port in 
the PC a name: the lirst S81'lal port is called COM!, and the 
second (il Pf9Sent) is COM2 

Each serial port in your PC must have a unique jumper 
designation (for example, there may Of'Ily be one COM!). If 
your PC does not already have a serial port, leave I/O Mml II 
in the standard eonligurallon (COM!). II your PC already has II 
serial port designated as COM!, you will need to reconftgure 
110 Mini II (from the standard configuration) 10 COM2 or 
disable it completely. For more information about the serial 
port, see Section 4. 

110 Mini II contains a parallel pM that allows your PC to 
communicate With parallel printers and plotters. DOS also 
assigns each parallel pori in the PC a name: the first parallel 
pori Is called LPTI. the second LPn. and the third LPn Note 
that each parallel port must be assigned a diHerent name. 

The bu<lt·in parallel pori on certain display adapter boards 
(such as the 16M Monochrome DisplaY/Printer Adapter- and 
the AST Research MonoGraphPlus- or Preview.'" always 
responds as lPTl and cannot be changed. If you have such a 
board in your PC. the IfO Mini II parallel port will automatically 
respond as LPn? 



Table 2-t summarizes the standard 110 Mini II configuration, 
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'Ibu IIIauIcI nco: need 10 change 
1l1li..,"'11 1«0 ..... )OU ..... 
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~uu.W~by 
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for Iha __ ....... II10uIa 
... )OU ~ .,.,.. .- 10 IDr'ce 
__ IfIPIIS I .... ) s.a.on ~ 
~ ....... InIDImIIlOO'I. 

2,2 Inst811ing the 110 Mini II Into Your PC 

'mu can Install the 110 Mini II card In any of the expansIOn slot 
receptacles on the PC or f>C..XT (or compatible) S)'SIem board, 
including the PC-XT eighth slot 

NOTE 

To use the shan (eighth) slol PC,XT users 
must r&COnfigure jumper E7 by placing 
a shoning ptug at pins 2 and 3. The default 
sett,ng Is pinS 1 and 2 
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CAUTION 

Be sure that the power switch Is off and 
that the power COfd is removed from the 
wall outlet. Turn oil any of the equipment 
connected to the computer. Installing any 
compcmont wh 10 tho power ia on can 
permanently damage your computer and its 
components. 

You will need a flathead screwdriver or rlUl driver to perform 
the following procedure. 

STEP 1 
Remove fhe PC CO\lOr: Use a lIathead screwdriver or nut driver 
to remove the cover mounting screws from your PC (see your 
PC's manual for the location 01 the cover mounting screws). 
Once you have removed the cover mounting screws, pull the 
PC cover off as shown in Figure 2-3. 

Figure 2-3.. Removing the PC Cover. 

2-' 



STEP 2 
InstllR the ribbon cabJe(s): This Slep II required ~ if you 
plan to use the second serial pan and/or game port mounted 
on the supplied brackets, II not, go directly to STEP 3, 

Each cable comas With a bracket. Use the hardware supptied 
on the D-shatl connectors to mount each connector on its 
bracket. Plug aach connector onto 110 Mini II (as shown in 
Figure 2-4), taking care to align pin t on the cable connector 
(the pin closest to the cable Slripa) With pin 1 on the stake 
connector, 

0-... -

Pi" I 

DAIS' 
e_lor 

.:crr>;-~ "'{ / '''-'''' D: 
" ; 1 ~0 MI" I II 

,. , .. (')'. ,'" 

Figure 2-4, Conmtc:tlng va Mini II Cables. 

"'" conneclor 
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STEP 3 
$el&ct lin open expansion slot: The 110 Mirli II board requires 
one slot, lull-length or short. You will need an additional slot It 
you are installing the second serial port bracket andlor game 
port bracket. 

STEP 4 
Remcve expansion slot C(NfJ(: Locate the metal cover lor the 
cutout in the back panel 01 the PC chassis lor the slot that 
you have selected. Remove and save the bracket retaining 
screw using a smallilathead screwdnver. Remove the 
e~pansion slot cover. 

STEP 5 
Install the I/O Mini /I board: Line up your I/O Mini II board and 
posilion its front bottom corner in the card gUide channel. 
Position any wires or ribbon cables so they will pass either 
beneath or above the installed board and Will not be damaged 
during inSlallatlon. Lower Ihe board until its edge connector is 
resl iog on the expansion slot receptacle. USing an evenly 
dislflOuled pressure, press I/O Mini II straight down unlil it 
seats in the expansion slot (Figure 2·5). 

2-' 



• 

I/O Mull II Board 

Flgu,. 2·5. ' nstalling Your 110 Mini /I Bo,ard. 

STEP 6 
Secure the board /tl the rear of the PC chassis.' Use the screw 
you removed from Itle expansion slot cover in STEP 4, 

STEP 7 
Replace PC cow' Care/ully slloe the cover from the front unlll 
it stopS securely against the rear pan-el Reinstall the 00II9f 

mounting screws you rerTlCl\led earlier 

STEP 8 
Install cables, Replace the power cord to 1he system unit and 
be sure that the keyt)oard and the monitor connectors are 
plugged In 

,., 



2.3 Testing the New Installation 

ThiS procedure teslS yotJr new installation: 

STEP 1 
With !he power oft. Inser! an IBM DOS dlSkelte In drive A, 
and turn on the power. II the installatoon was done correctly, 
the system will boot oormally. 

STEP 2 
Alln the IBM diagnostic rOll tines 10 check oll l Ihe features YOll 
have just Installed (It yoo have an AST Research MonoGraphPlllS, 
be Sllre to modify the IBM diagnostics as described in the 
MonoGraphPlus documentatlOll). See yotJr IBM Guide to 
~tIOfIS manllal lor Instructions. The diagnostic roUIJoes do 
not lest the clock-allendar fealllre. 

STEP 3 
Use the clock-calendar software (included on YOllr SuperPak 
dlskene) to set !he correct time and date on your I/O Mini II. 
Section 4 lells YOll how to sel your 110 Mini II clock-calendar. 

2· 10 



SECTION 3 

CLOCK-CALENDAR 

The AST ResearCh cIock-calendar can answer the TIME and 
DATE promptS that the Disk Operating System (OOS) issues 
each time yoo boot the system. The PC i, not aware 01 the 
existence of allY expansion card clock unless yotJ use the 
clock software supplied on your SuperPak diskette. 

CAUTION 

To sallhe 110 Mini II clock chip, you must 
use the ASTCLOCK program contalned on 
SuperPBk version 5.1 or later (excepllor 
versionS 6.0 and 6.01). With the 8xcepllon 01 
ASTCLOCK program. you can use earlier 
SuperPak versions of SuperOrive. SuperSpooI, 
and RAMClEAR programs with 110 Mini 11. 

The I/O Mini II cIock~lendar features: 

• 24-hour clock, maintained In an advaoced clock chip 
on the 110 Mini II board 

• Batlary backup power supply (with a battery life of 
appro~lmately one year). 

• Replaceable lithium battery. 

• Full 005 compatibility. 

• AutomatIC accounllng lor leap year. 

OpIlonal CP/M-56 and CCPfM-86 clock utili ty software !rom 
AST IS available trom your dealer. 
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3.1 Configuring the Clock-Calendar 

The I/O Mini II is shipped Irom the factory with the clock-caleodar 
enabled. To confirm the default configuration, check that a 
shorting plug is installed at jumper block poSitiOn EI3, as 
shown in Figure 3-t. 

EI Et EIO Ell EI2 Ell EI. EI5 EI6 EI7 

t ·CIoc_'C.l<tnd" __ led 

1111"1"1"1"1"1"11 
i'3 "4 "5 E.a e.7 

L C'ock-C.'e"'" 
dlut>led 
KG ahonlng plvg 

Figure 3·1, Clock-Calendar Factory Configuration. 

3.1.1 Disabling the Clock-Calendar 

You can disable the clock-calendar by removing the shorting 
plug shown in Rgure 3-t. You might want to disable the 
clock-calendar to avoid a conllict between the 110 addresses 
(02CQ-02Clh) used by the 110 Mini II clock and other devices 
Installed in your PC. 

Section 3.5 provides further technical in/ormation on tha 
110 Mini II clock-calendar 
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3.2 Preparing Your PC Boot Disk 

Once )'OU have installed )'OUr 110 Mini II card, )'OU can prepare 
)'OUr worlung PC boot disk 10 automatically initJalize the tllne 
and dale each lune that you boot the system. This section 
lells you how to prepare your DOS boot diSk to automatically 
Invoke the clock-caJendar. 

STEP, 
11 you Ni .... not already clone so, copy the ASTClOCKCOM 
program from the SuperPak diskette. 

II you are unsure hoW to COPY a file, consult your DOS Manual. 

STEP 2 
II your DOS boo! dISk already has an AUTOeXEC.BAT tile (a 
batch lile that is automatiCally executed When your PC boots 
up). you must alter tPlat lile to Include the ASTClOCKIR 
command. The IA parameter allows you to update the PC's 
date and time whenever you choose (reler to Section 3.3). To 
see the current contents of your AUlOEXEC Ille, insert the 
working DOS diskette In drive A: and lrom the DOS prompt, 
enter th is command ' 

TYPE AUTOEXEC.BAT < Enter > 

Your screen will display the CQntents 01 your AUlOEXEC lile. 
NO'N you must creale a new or modify your existing 
AUlOEXEC.BAT file so that the command ASTClOCKIA 
precedes these other command(s). Enter thiS command 

""'~ 
COPY CON : AUTOEXEC.BAT < Enter > 
ASTClOCKfR < Enter > 

(other commands) 

< Function 1liiy F5 > < Enter > (It < Ctrl·Z > < Enter :> 
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If your boot disk has no AUTO EXEC file, use Ihe sequence 
above Of tM DOS EDLIN command to create one. The onl~ 
command in the lile will be ASTClOCKJR. 

If you are unsure how to use the EDLIN command, consult 
your DOS Manual. 

STEP 3 

NOTE 

II you want ASTCLOCKJA 10 displa~ the 
dale in European format (ddlmmJyy) when 
you boot Ihe system, substitute the 
command ASTCLOCKJRlE lor ASTCLOCKJR 
in your AUTOEXEC file. Specifying Ihe IE 
parameter in the AUTOEXEC lile onl~ 
changes how ASTCLOCKJA shows the date 
when you boot the system: il does 001 
affect how DOS or other software displays 
Ihe date. 

Reboot your PC by pressing the < Ctr!> · < AIt > · < Oel > ke~ 
sequence. 

The ASTCLOCKJA command Will displa~ the time and date on 
the screen. The ASTCLOCK command without the IA 
parameter simpl~ initializes your PC's date and lime. 
ASTCLOCK ma~ substitute for ASTCLOCKJA. bul it will oot 
allow you to update }llWr PC b~ entering new number 
sequences after the DOS TIME and DATE prompts. Section 3.3 
explains the /A parameter full~. 

3.3 Setting the TIME and DATE 

This section tells you how to sel the time and dale In the 
I/O Mini \I clock chip - allowing you 10 maintain Ihe correct 
time and dale even when the PC is turned off. Be sure to use 
the version 01 SuperP8k thaI came wi lh Ihe I/O Mini II. 
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Once you have copied ASTCLOCK to your PC boot disk, you 
can update the clock-calendar Ofl the I/O Mini II internal clock 
chip. DOS TIME and DATE commands only update the 
system·s time and date parameters in memory; they don~ 
update the values stored in the I/O Mini II clock chip until you 
execute th iS procedure: 

STEP 1 
Boot the system With a disk thet contains the ASTCLOCK.COM 
program. 

STEP 2 
Enter this command: 

ASTCLOCKIR < Enter > 

NOTE 

Selecting tile ASTCLOCK "/R· ' parameter 
selects the fflSldent op!lon , which allows you 
to update the date and time in both PC 
memory ard tile I/O Mini II clock chip (you 
cannol upCate the clock chip unless a 
certain ponion of the ASTCLOCK.COM 
program Is resiOent). 

If you use the ASTCLOCK command 
Without the IR parameter, it simply initialiles 
the PC's date and time by reading thaI 
Informa!lon lrom the 110 Mini II clock chip, 
end then "goes away". No portiOn 01 
ASTCLOCK remains resident, 10 you cannot 
updlle the date and l ime Information in lhe 
clock ch ip. You may substitute ASTCLOCK 
for ASTCLOCKIR, allowing SppI'IDumate/y 
2 kilobytes (KB) less memory 10 be taken up 
in your PC. 

3-5 



)tJur PC will display a message similar to Ihis (the actual dale 
and time will be different): 

ASTclock VersionM.MM 
(c) Copyright AST Research, 1m:.., 

1982, 1964, 1985, 1986 

resident clocklcalendar 
DATE & TIME proceSSOfS loaded. 

Current date Is OS/21186 
Current time is 08:07:56.65 

NOTE 

If you want ASTClOCK to display the date 
in European formal (ddlmmlyy) when you 
enter this command, type ASTCLOCKJRJE 
instead oj ASTClOCKlA. Specifying the IE 
parameter only changes tJoy.r ASTCl OCK 
shows the date when you enter this 
command; it does nO! affect how DOS or 
ther software displays the date. 

STEP 3 
Enter this command: 

DATE < Enter > 

Your PC will display the current date (the actual date 
displayed may be different): 

,., 

Current date IS Tue 5-21-1986 
Enter new date: 



Enter the new month, day, and year as follows: 

mm-dd·yy < Enter > 

where: 

mm Is the one- or two-diglt month designation. 

dd is the day. 

yy is the year. 

If you do not want to change the date, press < Enter > only. 

STEP 4 
Enter this command 

TIME < Enter > 

Your PC will then display the current time in the following 
format (the actual lime displayed may be dIHerent): 

Current time Is 8:14:15.82 
Enter new time 

Enter the new hour, minute, and second as follows: 

hh:mm:lIs < Enter > 

where: 

hh is the hour 

mm is the minute. 

55 is the second. 

Be sure to use 24-hour format for the hour (that is, 
1:00 PM _ 13. 2:00 PM _ 14, and so forth). 

Do not enter hundreths of a second. If you do nOI want 
to change the time, press < Enter > only. 
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Hint: For maximum accuracy, type in a time that is 10 to 
15 seconds ahead 01 the actual time, then observe a 
digital watch, and press < Enter > when the seconds 
reading on the watch catches up to the value that you 
typed. 

STEP 5 
Reboot your computer by pressing the < Ctrl > - < A1t >-< Oel > 
key sequence. 

3.4 Clock-Calendar Battery 

The lith,um clock-calendar battery should last for about a year, 
and is easily replaceable. You can purchase replacement 
batteries from your AST product deater. Table 3-1 also lists 
compaHble lithium batteries that are available in camera or 
department $Iores. 

Table 3-1. Compatible Clock-Calendar Battt ries. 

Manufacturer 

Duracell 
General Electric 
Panasonic 
Ray-o-Vac 

""YO va", 
Radio Shack 

Part Nurrber 

D12032 
BR2325 
BR2325 
BR2325 
CR2032 
CR2032 
CR2320H' 

• Compared 10 the other banenes listed in this table, the 
Radio Shack battery is 0.5 millimeters thinner and rated 
al SO milliampere-hours less. Its lile e:<.pectancy is 
appro.imately 9 months (compared to a year IOf the 
other batteries). 
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Because the ball8fy is used only when yoor PC is not 
operating, the actual hie 01 your battery will be determined by 
how much the PC is used_ The clock chip on your I/O Mini II 
is powered by the PC system when your PC Is 00. The battery 
is used ea backup power CKlly while yoor PC is off, 

To replace the battery, slightly lift the retaining clip with your 
tinger (or a small screwdnY9r) and use another small 
screwdflver to pry up the Silver ballery from its holder, then 
slide it out sideways (Figure 3-2). Do not remove the battery 
socket from the board, 

• 

UN ... ' • , ... Ie ,., ....... , ..... 01 ... _ ,_1>00 ......... _..,.. 

Figure 3-2. Rlmoring tile Clock-Celender Bettery. 

Take care not to damage or bend the retaining clip by lilting 11 
too far. The clip completes an electrical Circuit and must meke 
solid contact WIth the positive (+) side oIlhe ballef)'. 
Whenever the ballery IS removed, it IS • good idea to cl'l&d; 
the clip In the bottom 01 the ballery holder. Be sure that it is 
stICking up high enough to make good contacl With tile bottom 
surface 01 the battery. When installing a new ballery, make 
sure it is clean and dry. 
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NOTE 

II you replace the battery, be sure 10 use 
the procedure described in Section 3.3 10 
restore the proper time and date. 

3.5 Technical Information 

This information is for reference only, and Is not necessary to 
use the clock-calendar feature. The I/O Mini II clock-caJendar 
chip is the RICOH AP5C15, and uses 110 locations 02eOh 
through 02Clh. 
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For more information, consul! the 
programming information in the RICOH 
RPSCOIIRP5C15 AppliCation Manual. AST 
Research cannot provide any information 
other than what is presented here. 



SECTION 4 

SERIAL PORT 

110 Mini II comes Slanc:lard with one serial port for asyl'lChronws 
commUnteahOns, and is available with a second opIional S8fial 
port A serial port can connect your PC to a serial printer, 
modem, Of clher device that uses an AS-232C interface. The 
I/O Mlfll It Interlace Is configured as a data terminal equlpmenl 
(OTE) device with a male DE9P connector (a nine-pin connec1or). 

nus sectIOn Indudes the foIlcMrlng information: 

• SectIOn 4 1 tells you how to reconfigure the S8fial 
ports changing COM! to COM2, Iofclng R5-232C 
Inputs true, disabling the serial portS. 

• Section 4.2 tells you hoW to add the optk>naf second 
senal port 10 110 Mini U. 

The 1oI10W109 sectiOn, are provided as technICal reference: 

.. SectIOn 4.3 diSCUsses serial port programming. 

.. SectIOn 4.4 gIVes serial port 110 address assignments 
and Pinouts. 

.. SectIOfl 4.5 diSCUSses serial port diagnostic testing . 

. -, 
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4.1 Configuring the Serial Ports 

You can In$tall up to two serial pons (called COM! and 
COM2) Into your PC. The standard I/O Mini!! serial port 
configuration is: 

. -, 

• First Sf3fial port: Responds as COM! (whiCh uses 
IRQ,,). (Shorting plugs installed at Ea and El6.) 

You can also disable the serial port (remove both 
shorting plugs) or change_it to respond as COM2 
(install shorting plugs al,EB and E15). , 

• Second serial pan (if installed): Responds as COM2 
(which uses IR03). Shorting plugs installed at 
positions E9 (COM2 enable) and E14 (IAQ3 enable). 

Do not enable the second serial port il that option is 
not installed. " both the first and second serial ports 
arB configured as COM2, the l irst serial port will 
respond as COM2 and the second serial pon will be 
disabled . 



......... 
Figure 4-1 Illustrates the 110 Mini n serial port conligura\lon 

OI'J () 1/ 0 
'Firs' Seri.1 Pof! • ....,IM!.I COM1, u.lng IRO" 

U EI £10 £11 £I~ 

L coyI .-
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D. flrIt Serial ""'!ft!h!td ae COY? ,,"00 IRQl 
~ , 

1 ·1 ~ I· I· I· I· I ·I~ 1·1· 1 
" n flO Ell EI2 Ell e,( 

L
COM2
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£15 E', £17 

L 'R03_ 
.~ s.n.t Pott ............ COM2, w"ng IROl 
co .. ,_ ... ....-. 

" EI £10 Ell 1:12 E13 
L

COM2
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4.1.1 Inllalling Multiple Serial Port. In I PC 

If your PC already has another card with. serial port on it 
configured to respond as COM! (such .s the PC-XT With its 
standard senal board). you must remove or reconfigure 0fI8 01 
the devices 10 avoid a conllia. 

Figure 4-1 shows how 10 chM198 the first serial pori on the 
L.'O Mini 1110 respond as COM2 using IROO as shown in Ftgure 4-1 
(move shorting plugs from jumper positiOns EO to E9, and 
from Et6 to EI4). 
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You can only configure the second 110 Mini II serial por1 (if 
installed) as COM2. II both the first and second serial ports 
are configured as COM2, the second 5efial port will be disabled. 
To disable the second serial port, remove the shorting plug 
from poSitions E9 anti E14 (see Figure 4-1). You must disable 
the second senal pon II that option is not installed. 

4.1.2 Configuring the RS·232C Interface Lines 

The I/O Mini II serial ports conform to the ElectrOniC Industries 
Association (EIA) RS-232C communication staodard. Appendix A 
describes the R5-232C standard in more detail. 

110 Mini /I standard configure/ion: In the standard (default) 
conligurallon, 110 Mini II expectS the connected device{s) to 
drive ali Input signals to ils serial ports. 

Unless specifically reqUired by your serial device, you should 
not have to chartge Ih i$ ""'ng. 

You do not need to change the I/O Mini II delault configuration 
as long as Ihe the connected device drives these serial pon 
inputs: clear to send (erS). data sel ready (DSR). and data 
carrier detect (OCD). Reier to the actual user"s manuals for 
each connected device. 

To force ceftain inputs tnJ&: II your serial device does not drive 
all 110 Mini II serial pon inputs. you can "Iorce true" lnese 
three inputs to each serial port: clear to send (CTS). dala set 
ready (DSA). and data carrier detect (OCD). 

First senaJ port 
CTS input (J2 pin 8) 
DSA input (J2 pin 6) 
OCD input (J2 pin 1) 

J2 refers to the 
lirst serial port 
(DE9P connector) 

second serial pan 
ers input (J3 pin 6) 
DSA inpul (J3 pin 2) 
DCD input (J3 pin 1) 

J3 refers to tile 
second serial port 
cable connector 
(lO-pin stake connector) 



Figure 4-2 shows how to force one or more of the above 
signals to a!ways be !n the true state. Whether certain inputs 
should be Iofced true depends on the particular device you 
connect to the serial port. 

rnt SeriaI_ s.co. ... s.rt.I !'on' 

All ;.,putJ drMft by cont>K l"" __ ,_It conflg ..... lonj 
... " InputJ _ .. by cont>K l.., d.-.ke 
1"''-<1" c:onligu<Mlonj. , , . , , . 

" 
. "'" "" " = "" 

" -"Cl "" " "'" oc" 

" . En oc" " 0:3 "" 
Input _ I .... ( ..... ic. cIepti .... nI). Inpul """.., , .... 1 __ ... ~"d."'1 , , , , 

" E3 "" " """ "" 
" E3 "" " on oc" 

" = oc" " = "" 
Flgu,. 4-2. Creating _ "Fore.c TrtI.~ State. 

You mlQhl wanl to lea\18 the shorting plugs in their "llOfmal" 
configuration and Instead bUIld a special cable lor the 58l1al 
device. This would be especially convenient if you will be 
using different 58fial devices on the port a\ d,lIerenl times. In 
most cases. you can connect your remote device to the 
110 Mini II serial port w,th 8 cable provided WIth the device 
Itself. Simply refer to the InstrUClions j)fOVIded w,th the device 
or With the software lor driving II 

In some cases, your instructIOns will spec.fy how your remote 
devICe uses A5-232C line Signals and which pin numbers 
supply whICh signals. With this inlormatlon. plus the general 
in formation in AppendiX A, you can construct an Interlace 
cable yourself 
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NOTE 

Serial devices use RS-232C signals In 
dill8fefll ways. AST Research cannot tell 
you how to connect a particular device 10 
your serial pori 'Ibu must refer 10 the 
manufacturer's InstructlOflS that came WIth 
that deviCe. 

1.0 Mil'll II don not support th .. curuml loop 
leietype Inlarlaea. 

4.1.3 Disabling tIM Seria' Port 

You can completely dISable the 110 Mini II serial portS by 
ntmOVlflg the 5hol'1Iog plugs as shown if! Figure 4-'. Be sure 
to save the shortmg plugs lor pos5Ible lulure use. 

Your PC can have a maximum 01 two serial ports installed. If 
Ihere are more then two serial portS, you must disable the 
elrtra portS to prevent conflicts between portS 

4.2 Adding the Second Serial Port 

AST Research otIers an upgrade kit lor fteld Install.hon of the 
second 110 Mini II serial pori. To order the serial port upgrade 
kit: order model number 110 Mini-OOOS through your AST 
dealer. 

The upgrade kit consists of three Chips (1488, 1489 and 
8250B). Use the IoIlowlI'Ig ptOCedure to Install the second 
...... port. 
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STEP 1 

CAUTION 

Be sure the power switch is oft and the 
power cord Is removed from the wall outlet 
Turn oft any otner equipment connected to 
the computer. Installing any component 
while the power Is on can permanently 
damage your computer and its components. 

ReI'l"KMl the PC's system unit cover: Follow the instructions in 
Section 3. 

STEP 2 
Remove arTY devices CJ}fInected to the board: Remove any 
serial anellor parallel devices connected to the I/O Mini II 
board. Also remove the game port ribbon cable (if Installed) 
from the board_ 

STEP 3 
Re/l'lOll9 rile 110 Mini II boalTi: Remove the bracket retaining 
screw Irom the bracket securing Ihe I/O Mlrll II board 10 the 
PC chassis. With a steady, ewmly distributed upward tensiOn, 
remove Ihe I/O Mirli n board from its slO1. 

STEP 4 
Install the second SfJria/ port chips: Upgrade kil comes With 
three chips (1488, 1489, and 82509). Each chip is labeled with 
a notch or a small dot to Iden\lly the bottom left. Insert the 
chips as shown In Figure 4-3. It is very important that you do 
not bend any pins when you insert your chips. 
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FIfIU,. 4-3. Inslalllng the SltCond S."., Port Chips. 



STEP 5 

NOTE 

lithe ehip seems 100 wide to allow the pins 
to properly hne up with IMlr socket 
receptacles, place the ehip on its Side on a 
Ilat surface and gently angla II under both 
lnumDS 10 sI/gnt/y bend the pins InWllfd. 'l'bu 
may find this same technique useful when 
actually Inserting lhe chip into the socket on 
the board. Angle the chip, and slightly 
Insert one roN of pins, then bring the othef 
row doWn mlQ position and slightly start Its 
pms In the socket. Ooce you have both 
SIdes started, you can evenly clepfess the 
entire chip unlil II is firmly Mated 

EnaOle /he second parr: Make sure the shorting plugs are 
Installed as shown in Figure 4-3. 

STEP 6 
Replace the 110 Mini /I board: SeclIOO 2 tells you how to install 
110 Mml II into the pc, Ttle second serial port cable plugs 
onto the l()-pin stake connector (see FIQure 4-3) . 

4.3 Programming the Serial Port 

The 110 Mini II senal ports are complelety under software 
control. and must be inrtiali:ted for correct Baud rate, panly, 
number 01 datablts, and number 01 stopbits before it can be 
used. )bu or your schware must initialize the serial ports each 
l ime you turn on the coml)Uter. 

NOTE 

USIng SuperSpooi with )'Our serial printer 
eliminates the need to use the DOS MODE 
command. 
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......... 
Typically, the DOS MODE command inillahzes the serial ports 
(re'er 10 your DOS Manual lor a detailed e)(planation at th is 
command). A typical MODE command might look like this: 

MODE COM1:1200,N,8,1 ,P < Enter > 

The above command InilialWls serial por1 COM! lor 1200 Baud, 
no parity, 8 datablts. al'ld 1 stopbl1. The "P" Is optional and 
lans OOS thai you WIll be using the port With a serial printer. 
You can also use a Ilimll81 command to establish commun;catioo 
parameters lor serial pon COM2. 

Many application programs (such as word processors) 
automatically handl4l por1 iOllia]izahon, making it unnecessary 
10 use the MODE command. Refer to yoor aoftware manual; it 
it does not mention the MOOE commal'ld , It I, probably sale 
to assume that you can omit thaI step. 1/ you are unsure, it 
Will not harm anylhing to 00 ahead and use the MODE 
command anyway. 

II you are using the .. rial port to operate a serial printer, you 
may also need 10 redirect printer oolput 'rom LPn to COM! 
or COM2. ThIS is because DOS always assumes thaI pnnter 
output goes to Plf811e1 port LPn unless told otherNise. 'Ibu 
can use the MODE command 10 redirect pnnCer outpuC from a 
parallel port to • serial pcl(I . Fat example, 

MODE LPT1:. COM!:< Enter > Fat prmcer outpUC 10 COM! 

MODE LPT1 : .COM2: < Enter > For pl"lnter output to COM2 

A redirection command should follow the first MODE 
command that secs set up the Baud rate, parity, and so forth 
Again, it is pos&Ibie that )'OUr appliCation program is handting 
this redirectIOn automatically. II so. )'OU can eliminate this step 
as wetl. 
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4.4 1/0 Address Assignments and Pinouts 

The I/O Mini II serial ports use the system 110 addresses and 
IRQ InteHupt request hnes $hOwn In Table 4·1 . 

r.ble 4·1. S.~ Port 110 Addre ... . and IRQs. 

UO Addre .... line 

COMI 
COM2 • 

NOTE 

IRQ4 
IRa3 

The litS! (standard) 110 Mini It Nflal port 
can be configured as COM1 Of COM2. 
Tha second serial port can be configured 
8S COM2 only. II both the l irst and second 
110 Mini II serial ports are con figured as 
COM2. the second serial pon Will be 
disabled 
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FIgure 4-4 shows the seflal port pinouts. 

....... Fi,.t (standM) s ...... 
(IO-pin . , . ... ) Seri" PorI (DE9P) PorI (Of9P) 

"" I "" "" , (Inl)l.ll) Iinpul) , , OSA (Inpul) , Fb:D (Inp!.ltj , "'0 
3 R.O (InpUt) 3 TxD (OutPUI) 3 r.o 
• RTS (OuIDUIJ Ii> OTR (OutpUl, • mA , TxO (OutpUl) , G"" , G"" , CTS WIJ)UI) '" OSS'! (\npul) , O$R , orR (Output) , RTS (Oulpul) , An; 

• AI (Inpul) • CTS (Input) • "" , G"" , AI (Input) , AI 

" No connectl()(l 

~.'I'O 16060°1 00000 
, J I 1 • • I • • • 1 • , 

Flgur. 4-4. I/O M/nl II S.rlal Por1 PinoUT ... 
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'rou must use a OE9-to-DB25 adapter cable II your serial 
device uses a OB25 connector. AST oilers a OE9-to-OB25 
cable (model number ArYI/·N:;) that remaps DE9 serial pinouts 
(such as lrom the I/O Mini II serial ports) to the 0825 
configuration, as shown in Figure 4-5. 

"" CO .... 1Or 

Flgu,. 4·5. DE9· to·DB25 AdIJpter CIJble Pinouts. 

Figure 4-6 shows • tyPiCal application using the OE9-to-OB25 
adapter cable. 

110 Mini II 

ous 0 8 25P 

Mod, ... 
MatI .. , c.ble 08255 Cable 

F/gu,. 44 Typical DE9·lo·DB25 Cabl. AppllclJtlon. 

4·13 



4.5 Diagnostic Testing 

Whenever there is any Question about the operation of the 
I/O Mini II serial port, we recommend that you run the IBM 
diagnostics, preferably the advanced diagnostics supplied With 
the IBM Hardware Maintenance Manual. 

For proper diagnostics operation, disconnect any deVice 
connected to the 110 Mini II serial port (such as a modem or 
serial printer). Also. make sure that the ers, DSA, "nd DCD 
jumpers (Figure 4·2) are in the normal (not "'forced true" 
setting 

You can use a "Ioopback plug" 00 the serial port connectors 
to perform a very thorough test 01 the serial port With the 
advanced dlsgI"lOSli(:s. Figure 4-7 shows the loopback plug 
conf,gurallon for 110 Mini II serial poI'Is. 

Fo, DE'P COnntlCIO,.; 

, 7 3 • J 

\~DY 
• 1 • , 

IJH OEIIS 10< 
loopbac~ Plug 

Jumpe. The .. S'gn.'.: 

TIIO 10 ",0 
fITS to CTS Ind "' 
DTFI to DSR Iml DeD 

For I()'Pln St.o kl Connectors: 

7 • • • 10 

Ir-s:: ~ I 
J ~ 1 , 

u .. 'O·SOC""! St.o ke ConntlC!o. 
io.loopback plug 

Figure 4-7. l..oopbllck Plug Con,lguflilion. 
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Answer the Advanced Diagnostics toopback plug question with 
Y when this plug Is installed on the serial port connector. 

NOTE 

Certain versions of the IBM diagnostics may 
fail on the first pass. Ignore the results of 
the Ilrst pass if an error occurs. 
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SECTION 5 

PARALLEL PORT 

I/O Mini II comes standard with a parallel port lor interlacing 
the PC to II paraUel printer. This port is completely compatible 
with the ISM PC and uses the same female 08258 connector 
as an IBM port. 

o Section 5.1 tells you how to configure the parallel 

PO"· 

The following sections are provided as technical reference: 

• Section 5.2 discusses parallel port programming. 

• Section 5.3 gives parallel port I/O address assignments 
and pinouts. 

• Section 5.4 discusses parallel porl diagnostic tesllng. 

• Section 5.5 tells you how to configure your I/O Mini II 
to allow interrupl-drivan parallel printer software to 
operate correctly. 

Section 2.2 ollhls manual tells you how to install the parallel 
port ribbon cable onto your 110 Mini II board, and how to 
install the board and the parallel port into your PC. 

5.1 Configuring the Parallel Port 

You can install a maximum of three parallel ports in the IBM 
PC (called LPTt, LPT2, and LPT3). When looking for parallel 
ports, the PC polls these UO addresses in order: 

1. 03SC-03SEh (display adapters with built-in parallel 
ports). 

2. 0378-037Fh (110 Mini II LPT1). 
3. 0278-027Fh (110 Mini II LPT2). 
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If there IS a parallel pon al UO addresses 03BC-03BEh (the 
address space occupied by display adapters with buill·in 
parallel pons), that pon responds as LPTt . A pon at 
0378.Q37Fh responds as LPT2. and a port at 0278-027Fh 
responds as LPTJ. 

If there is no parallel port at the first UO address range, the 
parallel port at the second address responds as LPT1 and the 
parallel port at the third address responds as LPT2. 

The parallel port on the 110 MIni II has been configured at 1he 
factory to respond liS LPTt - or LPT2 when a display card 
with built·ln parallel port is present (see Section 5.1.2). You 
can confirm LPT, configuration by checking that a shorting 
plug is installed as shown in Figure 5-1. 

·LPn 1110 G378-037Fh) .nable<!; 

1IIllIIIIIIIClI 
L LPl1 .nable<! tC ___ IR07 

LPT:I (110 0278-o2Fh) ..... ,e<!; 

[[[[~[[[[[[iJ[ 
LLf>T2 enable" t[ ___ oo, 

". ... n., pon ",ubled: 
0_ ... ., ............ .. "'------- -wwwwWWWWWw 

1[[[[[[[[[[ 
No shonlng pl"Q 

Figure 5-1. Parallel Port ConflgureUon . 
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5.1.1 Inlhllllng Multiple Pllnlllel Portlln I PC 

II your PC already ruts another card wt1h a paraUei port lhat 
OCCUp!8llhe same 110 address range as the 110 Mini U 
paraUel port, you muS! change one oIlhe devices to aVOId 
conflicts belween Ihe IWO ports. Figure 5-1 shows haw to 
configure 110 Mini II 8S lPTl (I/O addresses 037&037Fh) or 
LPT2 (110 addresses 0278-027Fh). 

5_1.2 Display Adapters with Built-in PII,.lIel Portl 

The boill·in parallel port on certain display adapter boards 
(sveh as the IBM Monochrome DlspiaylPlinter Adapter and 
the AST Research MonoGraphPlus~ or Prevlewf1 always 
responds as LPTI and cannot be changed "you have such a 
board In your pc, the LIO Mini II paranel port Will automatiCally 
respond as LPT2 In liS lactory detauh configurauon. 'I\)u do 
not need to reconli9ure the I/O Mini II to respond as LPT2. 

5.1.3 Dlubling the Parsllel Port 

You can dISable the 110 Mini II parallel port by removing the 
shortJng plug shown in Figure 5-1 . 'I\)u can disable the paraUei 
port to 8YOId conflicts when you have ..... ral parallel adapters 
inll8lled in your PC Save the shorting plug for POSSible luture 

'" 
5.2 Programming the Parallel Port 

The IBM PC always sends printer output to parallel port LPTl 
unless sp8CIlicaUy told otherwise. AppendiX B teUs you hoW 
you can cause the PC to redirect printer output from LPTI to 
LPT2 or LPT3. 

Ahhoi.lgh it is no! required, you can use the DOS MODE 
command to set the hne WIdth and the number of lines per 
page. Reier to your IBM DOS Manual for more information. 
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5.3 1/0 Addresses and Pinouts 

The 110 Mini II parallel po!'! usas the PC 110 addresses listed 
In Table 5-1. 

Port Conllguntllon 

lPT1 ' 
lrn· 

I/O Add ...... s 

037S037Fh 
0278-027Fh 

• When you use. display adapter with 8 buill-in parallel port, 
ooS sees 8 I/O Mini II parallel poI1 configured lor LPn 
as lPT2, 800 8 110 Mini II parallel port configured lor 
LPr2 .. LPr.J. 

'1bu can use 1M standard IBM Parallel Primer Cable to 
connect the I/O Mini II to 811 IBM Of IBM-compatible printer. 
You can also use the Information in Table 5-2 to help build a 
cable for your parallel printer. 
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reble 5-2. h,.llfi Port PlfIOuts. 

AST Adepter Cable 
Une Output IBM Mltrl. Printer 
N .... 08255 Centronics Intertllc. 

-sTROBE , , 
00 2 2 
0' 3 3 
D2 4 4 
03 5 5 
D4 , , 
05 7 7 
DO , , 
07 , , 

-ACK " " BUSY " " PE " " SLer " " -AUTOFo " " -ERROR " 32 
-INIT " " -$LCT IN " 36 

GROUND (18-25) (16,19-30,33) 

NOTE 

A dash In lront 01 the line name denotes lines whICh are 
functIOnally active when low 

5.4 Diagnosllc Testing 

The parallel port on your I/O Mini II 's completely compatible 
with IBM's diagnostics. However. you mU$l configure the 
parallel port as LPn so that the port can be rocognized by 
the dlagnos\Jcs. 
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Paml ... PorI 

NOTE 

II there is a display card Installed in your 
PC that always responds as lPTl (110 
addresses 038C.()3BEh), the IBM 
diagnostics cannot recognize the I/O Mini II 
parallel port . 

For proper diagnostics operation. disconnec1 any device 
connec1ed 10 the 110 Mini II parallel port. You can use a 
Ioopback plug to perlorm a very thorough lest of the parallel 
port with the IBM diagnostics. Figure 5-2 shows the loopback 
plug conliguration lor the 110 Mini II parallel port . 

\"' '\ b 
• 
0 

\~ .. " 

" 
• • , • • 0 0 0 0 

0 0 0 0 
~ .. " " " 

U .. D82SP tot ~. t>I"9 
""'- ...... pin.: I 10 ' 1 

2 to.S 
10 to .. 

"'0 n 
UIOU 

;;, " " '\l / 
0 0 0 0 

" " .. .. 

Figure 5-2. Loopback Plug Conllguralion. 

5-' 

NOTE 

If you run the matrix printer test, your 
printer must be 100% compatible with an 
Epson FX-80 or errors can be generated. 



5.5 Interrupt Driven Parallel Printer Software 

Interrupl"nven parallel printer soltware uses IRQ? To ensure 
thai your interrupl.(!nven para llel printer soltware operates 
COfrectty. you must enable IRQ1 on the 110 Mini II board as 
shown in Figure 5-3. It will not harm anything to enable IRQ1 
even it you dO not run interrupHlrlven software lor your 
parallel printer 

FlfJllr. 5-3. JRQ7 Embled. 

NOTE 

IIIRQ115 already in use. disable lhe 110 MIni II 
IRQ1 as shown In Figure 5-3. 
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SECTION 6 

GAME PORT 

The optional game pon pfo~ldes an Interlace tor oonnecllng 
one Of two joysticks 10 your PC. With appropriate software, the 
JOystick can be used lor cursor control, as well as graphics 
development and interactive games. 

ThiS section includes the lollowlng: 

• Section 6.1 tellS you how" to enable or disable the 
game port. 

• Section 6.2 tells you how to add the game port to the 
110 Mini II. 

The follOWing sections are provided as technical reference: 

• Section 6.3 discusses software compatibility. 

• SeeI,on 6.4 gives the 110 address aSSignment end 
pinouts /of the game pon. 

• Section 6.5 discusses game port diagnostic testing. 

6.1 Configuring the Game Port 

To enable th6 game h8!dwera: The game port ribbon cable 
must be installed on your I/O Mini II board and the shorting 
plug must be inslallad as shown In Figure 6-1. 

The game port hardware must be installed on the board. 
(Section 6.2 provides mlormation on adding the port 10 your 
I/O Mini II.) 
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1 11111:111111 1 

t 
11 ·11111 1 11 1 

No .honlng plug 

G._ 110" dl-.... 'G.me pon .n_ 

'DeI.u1l MI1I"11 

Fig!)" 6·1. Game Port Enable/Disable. 

To compJef8/y disable the game potf: Remove the jumper 
shown in Figure 8-1. 

6.2 Adding the Game Port to Your 1/0 Mini II 

AST Research offers an upgrade kit lor field installation of the 
110 Mini II game port. To order the game pon upgrade kit: 
order model number 110 Mlni-OOOG through your AST dealer. 

The upgrade kil conSISts 01 II 1& and a 20-pin chip. To install 
the game pon, follOW the procedure described below. 

6-' 

CAUTION 

Be sure the power SWitch is off and the 
power cord is removed lrom the wall outlet. 
Turn 011 any other equipment connected to 
the computBr. Installing any component 
while the power is on can permanenlly 
damage your computer and its components. 



STEP 1 
Re_ the PC's system unit COler: Follow the instructIOnS in 
SectiOn 2.2 

STEP 2 
ReI7KMl any devICeS connecled 10 the board; RerTlOY8 any 
Hnal ancUor porallel devIoos oonnoctod to the 110 MIni II 
board. Also remove the second serial port ribbon cable (II 
Installed) from the board. 

STEP J 
Remove> the ItO Mini /I boatd. Remove the bracket retaining 
screw lrom the bracket securing the 110 Mini II board to the 
PC chassis. With a steady, evenly distributed upward tension. 
remove the I/O Mini II board from its slol 

STEP ,. 
Insl81 the ~me port chIpS: '!bur game port upgrade kit comes 
with two chips. 16- and a 2O-pln chip (558 and lS244 
respectively). Each chip IS labelled With a notch or a small dot 
10 identify the bottom left . Insen the chips as sho.vn in 
Figure &-2. It Is I'ef}' importanl thaI )oOU do not bend any pins 
when )'00 insen )'OUr chips. 
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1 .... ttII II-tMn chip 10 Ul 

Install to U2 

-.- --~ 

•• ,= 

il.t.15S 

--~ 

-.. ..--, ~ ... 
1 ,,~ .. --- ..... 
~=-- p~- ~- . 

'161 Ol I:y;f" '''-

Figur. 6-2. InJUllling the Game Port Chips. 

NOTE 

II tha chip seems too wide to allow the pins 
to ~ line Up WIth Itleir socket receptaCles, 
place the chip on its side on a 1181 surlaca 
and gently anoia it under bolh thumb$ 10 
sJightJy beod the pons inward. 'Ibu may lind 
thIS same technique useful when actually 
in5eft lng the chip Into the socket on the 
board Angle the chip, and slightly Insert 
one raw 01 pins, Ihen tH"lng the O1her row 
down lnlo position and slightly start its pins 
in tile socket. Once you haYil both sides 
started, yOIJ can evenly cIEIp.ress the enUre 
chip unhl it Is IIrmly sealed. 
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STEP 5 
Enable the game pon: Make sure the shorting plug Is Installed 
as shown In Figure 5-2 

STEP 6 R9pIace the 1IO MIfIi /I Board: SectIOn 2_2 tells you 
how to install 110 MIni II Into the PC. The game poft cable 
plugs onto the II)-pm stake connector (see Figure 5-2)_ 

6.3 Software Compatibility 

The game pon Is totally softwarlH:Ol'Tlpallble With the IBM 
game adapter. Because joysticks are analog devices, the 
functIOn 01 some software can vary WIth the joystlClc used, 
even though the game pon Is fUncllorling properly. 10 
compensate lor differences between joysticks. use software 
that includes a jOyStlCk<entenng functIOn 

You can use the program listing In Section 6.5 to lest the 
correct operation 01 the 110 Mini II game port . 

6.4 Technical Information 

ThIS sectIon provides the LIO address assIgnment and pinouts 
lor the I/O M,ni II game port 

6.4.1 1/0 Addresses and Assignment 

The game poI1 uses 110 address 0200h or 0201h. This 
mformal/On Is for techniCal reference only; you do not need 10 
know the 110 address to use the game pon 

6.4.2 Pinouts 

The 110 Mini II game port cable uses a OAI55 (socket or 
femalfl) connector to enable the connection ot up to two 
joysticks. Table 6-1 summarizes the game port cable connector 
pinouts. 
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r,ble 6-1. 110 Mini /I G,me Port Pinouts. 

110 Mini II DA1SS Pin Signal 
J4 Pin No. Number Name 

Joystick A , , i"5VDC 
3 2 A-Button 1 
5 3 X Axis 
7 , Ground 
9 5 Ground 

" 6 Y Axis 
13 7 A-Button 2 
15 8 +SVDC 

Joystick B 
2 9 +SVOC , 10 BUllon 3 
6 " X Axis 
8 12 Ground 

10 13 Y Axis 
12 " Button 4 

" 15 +5VDC 

You can connect one joys'lck directly to .he DAt5S connector. 
To connect two joysticks, you will need a Y-(;onnector adapter 
cable. The adapter cable should have ooe DA15S connector 
(10 Ihe I/O Mini II game port) and lwo DA15P connectors (to 
the joysticks). Pins I through a on the DA15S should connect 
to one DAISP connector, and pins 9 through 15 to Ihe other, 
as shoWn in Figure 6-1 . Consult your dealer for lurther 
inlormatlon. 
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GIl .... Port 

6.5 Diagnostic Testing 

You can use the IBM diagnostics to test the 110 Mini II game 
port_ Because of a probtem in the diagnostic program. 
however, the port may not always show up on the listing ot 
installed deVices, You might prefer 10 use the program below 
to test oul the port. This program requires the use of BASICA 
(not BASIC). 

10 DEFINT A·Z:KEY OFF:CLS :STAIG ON:SCAEEN 2 
20 PAINT " Xl " ," VI"," X2" ," Y2"," St";" S2" ;" S3" 
30 XI ",STfCK(O):Vl =STlCK(1):X2 '" STlCK(2):V2 ", STICK(3) 
40 A = STRIG(I):C '" STRIG(5):C = STA fG(3):D = STIG(7) 
50 LOCATE 3:PAINT Xt ,Yt ,X2 ,Y2,A;B;C;D 
60 GOTO 30 

When you run the above program, moving the joystick In thtl 
X·plane (teft'rlght) causes a change in the "Xl" readout while 
moving the joystick in the V·plane (up-down) causes a change 
in the " YI" readout. The values for "X" and "Y" differ according 
to the type of computer (PC, PC·Xl, or compatible) and 
JOystick you are uSing. Pressing the SWitch (either one or two, 
depending on your Joystick) causes a change in the "S1" or 
"53" readouts from 0 to - 1. Note that, depending on the 
quality 01 your joysllck, you may not be able to get a zero 
reading in the X· and y. planes when running the program. 
ThiS is normal and no cause for alarm. 
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APPENDIX A 

SERIAL INTERFACES 

This appendiX prOVides general inlofmatlOO on Wl(Ong the 
00 Mini II ",,81 port to other serial devices (such as printers, 
plotters, or modems). iocluding: 

• Tho RS-232C serial intarlaCii atandard (Section A 1) 

• Interlacing DTE to DCE (SectIOfl "".2), 

o InterlaclOg DTE to OTE - " null modem" 
(SectIOn .... .3)_ 

• DeSigning your own serial Interlace (Section A.4). 

The I/O Mini II serial pori Is completely IBM-c:ompatible. In 
most cases, you can connect your remote device 10 tho 
110 Mini!! 58ftal port with a cable prOYided with the deviCe 
Itsell. Simply refer to the inSfroolOOS provided with the devICe 
or WIIh the software lor dfMtIQ it 

In some cases, your instructions will specify how your remole 
dev!ce uses A5-232C line signals and which pin numbers 
supply which signals. With this In/ormation, plus the 
information in this appendix. you can oonstruct an interface 
cable yotJrsell. 

NOTE 

Serial devices use A5-232C signals in 
d ifferem ways. AST Research cannol ten )'00 

how to connect II particular device to your 
serial port. 'rou must relaf 10 the manufacturer's 
instruct ions that came With that device. 

The 110 Mini II serial port does not suppor1 
the current loop teletype inter1ace. 

A-1 
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A.1 RS·232C Interface Standard 

I/O Mini II connects to other serial devices according to the 
Electronic Industry Association (EIA) R5-232C interface ... """'" 
The A5-232C standard OOSCflbes the &eq\l9nte of SIgnals that 
traY'ltl betweerl IWO _1.1 de\-ices. The Signals control the 
exchange of dall between S8flal devices. A5-232C defines 2t 
S19n81s (although few applications use all 2t). and each signal 
travels separately on a predefined wire. 

The A5-232C standard clasSifies commumcations deVices as· 

• Oat. tetmJnallqUlpffl6IJt (DTE): EqUipment associated 
With the user . ..uch as a PC or a mamframe 
comp!.ller The 110 Mini II S8flal port IS a OTE devICe. 

• Data communcietl(HlS equipment (OCEI: Equlpm&nt 
associated With transmiSSion facilities, such as a 
modem 

The R5-232C standard describes the ideal case, where a OTE 
devtce connect1J 10 a DeE devICe. Before serxllng dall. the 
110 Mini II senaJ port must send and receive R5-232C Signals 
in thIS ordet~ 

• ·2 

1. Some OCE devices use the Ring Indicator (RI) Signal 
to alert I/O Mini II that incoming data is due. 

2. 110 Mini II sends Data Terminal Ready (OTR) to 
signal a r&q\l9!1 lor a communications link. 

3. 110 Mini II receives Data Camer Detect (OCo) and 
Data Set Reaey (DSR) - these sognals Indicate thai 
the OCE i. ready 

4. 110 Mini II semis Ready 10 Send (AlS) - thiS Signal 
tells the oCE that I/O Mini \I is ready to send data . 



5. 110 Mml II receives Clear to Send (CTS) - a Signal 
from the DCE to go ahead and transmit data, 

6. 110 Mmi II then starts transmittmg data VIii the 
Transfer Data (TxD) SIgnal 110 Mini II receIVeS data 
Via the ReceIve Data (RxD) SIgnal 

To prevent damage to either device, the gl'OlJnd stgnalS must 
always be conMCted 'IbIJ can thmk of certain pms on one 
Side of the Intariace as "functional palfs"-

OTE OCE 
DTR DSR and DCD 
RTS CTS 
TxD AxO 

A.2 Interfacing OTE to DeE 

An e~ample of I DTE·to-DCE Interllce that conforms to the 
RS-232C standard would be to connect the 110 Mini II seflal 
port (OTE) to a telephone modem (DCE). A correctly 
configured DCE-to-DTE Interlace is wired Slraoght across DTE 
pm 4 WIred to OCE pm 4. pin 2 to pin 2, and so forth 

Two serial devices interact in a certa,n sequence - called 
"handshakmg" - to runcllon property: 

1. Some modems (DCE) has an automatic answer 
mode that uses th-e Signal RI to alert the OTE that 
Incoming data is due. 110 Mini II (the OlE) would 
then use OTR to respond to RI. 

2. When the 110 Mini II serial port (OTE) wants to send 
or receive data it raises the voltage on the pm that 
carnes the OTR (Data Terminal Ready) signal ThiS 
voltage travels to the DCE where the modem 
interprets It to mean that a communications link is 
bemg requested by the OlE device. 

.., 



3. II an open phone line exists, the DCE brings up two 
tines Ofl liS side o. the intefface: DSA and DCD. 

4. When the OlE sees high voltage at its DSA and 
DCD inputs. il can Ihen bring up AlS. ATS lells Ihe 
DCE that Ihe OlE has data to transmit to it. 

5. The DCE checks that it is ready to receive data; if 
so, it brings up CTS. 

6. Once the OlE sees voltage at ers, it can transmit 
data on the wire COflnecTed to TxD - or it can 
receive data via RxO (Aeceive Oala). 

CAUTION 

To help protect your eqUilmlent from 
damage, be sure to connect the ground 
wires between the I/O Mini II serial ports 
and your external serial devices. 

Figure A-t shows an ideal OlE-to-DCE interlace. including 
signals, signal dlft~clions, and sequence (top 10 bottom). The 
interface must handle these signals before the OlE can 
transmit or receive data: 

•. , 

• OCD, DSA, ers, and AxD are input signals to the 
110 Mini U. 

• OlA and AlS are output signals from the I/O Mini II • 



_In __ 

OTE OCE 
Signal Pin .. Pin. Signal 

9-pml25-pm (25·pm) 
CTE DCE 

ChaSSIS -" , ChassIs 
Ground Ground 
SIgnal 517 7 Sognal 

GrOUnd Ground 
(AI) 9/22 22 (AI) 

orR ./20 20 orR 

DCD '" 
, oeD 

OSA ~6 6 OSR 

RTS ". • RTS 

CTS W5 5 CTS 

T,O 312 2 T,O 

R,O 2J3 3 Rro 

FIgure A-I. o rE-lo·DeE Interlece. 

Fogure .... 1 shows the Interface SIgnals In order of occurrence 
(top to bottom). From the OlE's standpoint. it must send OlA, 
see OCD. see DSR. send AlS. and see CTS belore 
tranSIYHttmg or receivmg data. 

The OlE mputS must have 'o'OItage apphed to them lor the Interface 
to become operahonal (the OlE outputs are necessary only 
because they ale mputs to the OCE SIde 01 the interface). The 
OlE l\atdware does not release data to the communications link 
untIl It has receIved the proper set and sequence 01 SIgnalS. 
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A .3 Interfacing OTE to DTE ( " Null Modem") 

Many deviC&S (such as seual punters) are set up as DTE To 
output data Irom the 110 Mini II serial por1 (also DTE) to 
another DTE senel devlc:e, )'OIl must wire a DTE-to-OfE (or 
" null modem', interlace. A DTE-to-Ol'E Interlace IS also called 
a null modem connection because It does not Include a DCE 
devICe such as a modem. Other examples 01 null modem 
connectIOnS Include COnnecting two PCs. or connecting a PC 
to a malnlrame 

A null modem interlace must provide "response" inputs to 
either SIde 01 the Interlace - just as il a OCE devICe were 
present The Input YOhages 10 each OTE d8V1C41 must occur In 
the correct sequence (the correct sequence varies lrom devtce 
to devlCfl) 

Each side 01 a null modem Interlace acts like the OfE side 01 
a OfE-IO-DCE Interlace Bolh Sldes 01 the null modem 
Interlace must send and receive these Signals In thiS 
sequence belore sending or recelv'ng data 

$end DTR 
Aecelve DCD and OSA 
Send RTS 
Receive CTS 

Figure A-2 shows a standard null modem configuratIOn. 
Including Signal d,rectfOns and sequence. 

A-6 



110 Mini II 
Serial Port 
Signal Pin' 

9-PlnI2S'pm 
OlE 

ChassIs _n 
Ground 

Signal 5" 
Ground 

OlR 4120 

DCD '" --
DSR "6 -
RTS '" 
CTS 6/5 ...J 
M 3/2 

R,D 213 ...J 

OlE 

,-
L- -

-

Other 
Serial Port 
Pin' Signal 

(2S·pm) 

Ground 

7 Ground 

20 OlR 

, DCD 

6 DSR 

" SATS 

5 CTS 

2 T, D 

3 R, D 

Figure A·2. Example If: Null Modem (OTE-to·DTE, Interlace. 
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Figure A-3 illustrates anolher null modem Interlace, including 
the direction and sequence of the signals. 

110 Mini II 
Serial Port 
SI9nai Pin' 

9-pml2Sopin 
DTE 

Ground -" 
Ground 5f7 

DTA <120 h 
DCD "8 I-
OSA 6/6 I-
RTS m 

CTS ~5 

T,D 312 

A,D 213 

DTE 

-L L _ 

Example 
Printer 
Pin' Signal 

(25,pln) 

1 Ground 

7 Ground 

20 DTA 

8 OCD 

6 DSA 

4 ATS 

5 CTS 

2 T,D 

3 A,D 

Figure A-3. E1IIJmpie '2: Null Modem Interlace. 

Notice that the necessary input signals are supplied to both 
sides. OCD. DSA, and CTS haWl voltage applied to them on 
either side. 

The example shown in Rgure A-3 changes the ideal sequence 
by having the printer DTR signal drive PC signal ers. The 
chip that conlrols the 110 Mini It serial port (an 8250 UART 
chip) is fairly Ilexlble in reading Ihe sequence 01 inputs. 
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The Input sequence in Rgure A-3 is changed because the 
printer In the example drops its OTA signal when its receive 
buffer's about to fill up. To avoid losing data when the 
printer's receive buHer overflows, the Interlace halts PC data 
ootput immediately by dropping the CTS inpullO the PC side 
immediately. The remamder 01 the Interface then "idles" unll] 
the pnnler raises OTR again. Remember that thiS is a .specIfic 
case lor thIS partICular printEtf. 

Figure M shows another 9Kampla of how to interlace a serial 
printsr to a 110 Mini II serial pon. 

110 Mini II 
Serial Por1 
Signa' Plnl 

9-plnI25-pm 
OfE 

ChaSSIS -" 
Grollnd 

Signal 517 
Ground 

OfR ./20 

DCD >I. -
DSR 61. --
RTS '" 
CTS 8/5 ..-J 

T,D 312 

R,D 2JJ ..J 

-

Eumple 
Printer 
Pin' Signa' 

(2S-pln) 
OfE 

Ground 

, Ground 

2D orR 

• DCD 

• DSR 

19 SATS 

5 CTS 

2 T,D 

3 R.D 

Figure A ..... Eumpl. #3: Null Modem Inlertace. 
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In this case, ttle printer uses SATS (Secondary Request to 
Send, pin 19) instead of pin 4 (ATS); apart from that 
e~cepllon, Figure A-3 follows Ihe ideal OlE input and 
sequer'1C8 rules. 

The advanlage of the interface shown in Figure A-4 is thai 
eV1lry pin is driV1ln by ils functional OOIJnlerpart on Ihe clher 
side of the interface; the functionally retated signal pairs 
Include OlRlDSR. RTS/CTS, and T~OfR~O. This should also 
hold true for the inleriace you design. 

A.4 Design Aids 

Your serial device manual lells you how the device uses the 
RS-232C hne slgllals and which pin numbers supply which 
signals. You can also contact the device manufacturer for 
further IlliormallOn on interfacing 10 an IBM PC asynchronous 
serial port. Serial ports on all AST Research boards are 
IBM-compallble. 

Your dealer can direct you 10 a parts store thai carries the 
products yotJ need to construct an interface cable. You must 
use the correct type of connectors (male or lemale) 10 connect 
both ends property. Ttle Ito Mini II serial port end plugs Inlo a 
OE9S (lemalalsockel type) connector. You muSI use a DE9-to
OB25 adapter cabla If your serial device uses a OB25 
connector. AST offers a DE9-lo-OB25 cable (model number 
ADV·ACj that remaps OE9 se.;al pinouts (such os from tho 
Ito Mini II serial ports) to the 0925 configura tion. 

To wire you. serial interlace signals properly. we suggest you 
use Ihe form Shown in Figure A·S as a design aid. 
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SeriooIIn_ 

1/0 Mini II 
Serial Port Serial Peripheral 
IBM PC Side Device 
Signal Pin. Pin' Signal 

9-p,n/25·p'n (25-pmj 
OTE OlE 

ChasSIs -H , Ground 
G~'" 

SIgnal -rr , 
G~'" 

G~'" 
OTR ",. ,. 
DCO >I' • , 
OSR ~. ~ • 
ATS '" r • 
CTS ~5 I - 5 

r.o ~2 J 2 

R.O V, , 
3 

FlflutW A-50 &lrlal/nf.rt.c. Form. 

II YOIJ plan 10 use several diflerenl senal devices on your 
senel port. YOIJ cen make a separate interlace assembly lor 
each device. Thai way you can use the same long cable to 
connect your PC 10 (lny of thG'G dlltV,cGI. 
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APPENDIX B 

SWITCHING BETWEEN 
PARALLEL PRINTER PORTS 

This appendix gives you programs you can use in a batch file 
to direct prlntar output normally designated for the device 
a!lached to port LPT1, to instead be routed to the device 
attached to port LPT2 or LPn (The program also directs 
output, normally designated !Of the device attached to port 
LPT2 or LPT3, to Instead be routed to the device alUlched to 
port LPn .) For more inlQrmatiOn on creallng a batch lile, see 
your IBM DOS Mancnl 

The programs In this appendix are particularly useful II your 
application program (such as a word processing program) Is 
capable of sending print outpollo only one parallel port You 
might also use thiS program when your LPn printer (call it 
printer '1) is down lor serviCe, or when you warn 10 take 
advantage 01 the type sty1e or speed 01 the pnntltr a!lached to 
LPT2 Of LPT3 (call iI prlOter 12 or '3). This program allows 
you to qulddy IWltch between outputs Without having to alter 
your hardware Interlace or change each line in programs 
where LPT1, LPT2, or LPT3 appear as your output port 
deSignatiOn. 

II your printers are I'lOl conligured to the same parameters. as 
delined In the 005 MODE command, you must add 
two MOOE statements when switching devices. 

NOIlCe that the ' 'sWap'' program In SediOn 6.1 is Written in 
MSIC. Because the printer port swap is best handled in 00s. 
MSIC is Involle<i Within the .BAT file. No RUN command Is 
required when the MSIC call and the program l ile name 
occur on the same tine (BASIC LPTSWAP). Consul! your IBM 
BASIC Manu,/il you have any questions about entering and 
saving the LPTSWAP BAS program 
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B.l Switching Between LPTl and LPT2 

The lollowlng DOS Datch lile and BASIC program will redirect 
printer output from LPTI 10 LPT2 or ~ice versa, depending on 
which porI is beiog used al the time. 

LPTSWAP.BAT (Of a name 01 your choosing) wllh the Iollowing: 

MODE LPTI:[parameters for printer ,\12] 
MODE LPT2:[parameters lor printer 'I] 
BAStC LPTSWAP 

LPTSWAP is a BASIC program, as shown below. The 
comments are Included lor clarification and need not be 
included in the actual program. 

10 OEF SEQ = IH40 . lir>ds port address table 
20 A .. PEEK (8): 8 .. PEEK (9) . save LPTI address 
30 POKE 8,PEEK (10): POKE 9,PEEK (11) . LPT2 address to LPTI 
40 POKE 10,14: POKE 11 ,8 ' LPTI address to LPT2 
50 SYSTEM ' return to DOS 

Omit statement 50 if you will be LPRINTing from BASIC. 

B.2 Restoring LPT1 to LPT1 and LPT2 to LPT2 

Use Ihe same program, LPTSWAP, to restore your parallel 
printer ports to their original arrangement. Be sure to restore 
the proper parameters using a new batch l ile and MODe 
statements. 

LPTRSTRBAT IS as Iollows: 
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MODE LPT1:lparameters for printer 'I] 
MODE LPT2:[parameters for printer 1112J 
BASIC LPTSWAP 



B.3 Switching Between LPT1 and LPT3 

The foIlowlng DOS batch liIe and BASIC program will redirect 
prmter output from LPn to LPT3 or VICE! YefSa, depending on 
which port Is being used al the lime. 

LPTSWAPSAT (or a name of your choosing) with the following: 

MODE LPT1 :(pal1lmeters for printer 131 
MODE LPT3:(pafllmelers for prlnler II ) 
SASIC LPTSWAP 

LPTSWAP IS a BASIC program, as shown below The 
commenls are incluoed for clarification and need /101 be 
included in the actual program: 

10 OEf SEG,. &H40 . linds port address table 
20 A . PEEK (a): B . PEEK (9) ' save LPTI address 
30 POKE a,PEEK (12): POKE 9,PEEK (13) , LPf3 address to LPTI 
40 POKE 12,A: POKE 13,B ' LPTI address to LPf3 
SO SYSTEM . return 10 DOS 

Omit statement 50 II you will be LPAINTing lrom BASIC 

B.4 Restorlng LPTl to LPT1 and LPTJ to LPTJ 

Use the same program , LPTSWAP, to restore your parallel 
printer port! to their orig,ntll t111angement, Be lure 10 restore 
the proper parameters uSing a new batch l ile and MOOE 
statemenb. 

LPTASTA,BAT IS as follows: 

MODE LPT1 :(p.nlmetenl lor printer III 
MODE LPT3:(~nlmeters for printer 13) 
BASIC LPTSWAP 
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LIMITED WARRANTY 

AST Research, Inc. ".-uranIS 10 the onglOal purchaser of Ih,s AST 
R~rth. Inc. prodlll;1 lhal II IS to be on JOOd "'Orkm, order for a penod 
ofh.~ yean from I~ dale of purt~ from AST Research. Inc. or an 
aUlhoriled AST Research. lroc . dealer . Should \h, s prod~l . In AST 
RC5earch, Inc _ '$ <!p,nl(lf1. malfunctIOn durIn, the "''arTlUll)' period. AST 
... 111. 11 ,[5 option. ~palr or rq113CC II at 00 cbarlC. provKkd lhal the 
product lias 001 bttn IlUbJCCIcd to mlSUSC, abuSt. or 'k)'''''ST aUlhonud 
alleral1ons, modificatIOnS. and/or repaln 

Producu mjIIlnnl LImned Warnruy ,so,,, .. jao durIng !he .. -arTllOl)' 
penod should be: deh~rec1 to AST ,,',Ih proof ofpurdwc If llw: dc:h,-cry 
'I by mall. you agree 10 ,n,ure the product or a~sumc the n,k of Io..s 
ordamlp' In tn-nsu You also .g= I<l poq!3)' ~IPI"ng cbarlC'S 10 AST 

ALL EXPRESS AND JMPLIED WARRANTIES FOR THIS 
PRODUCT lNCLUDlNG , BUT NOT LIM ITED TO . THE 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. ARE LIMITED IN DURATION TOTHE 
ABOVE TWO-YEAR PERlOD. Some stales do 001 allow hnlllallOlls 
on IIow long an implied warranly la'I~. so the al:>ov~ hmllallons may 
001 apply 10 you 

UNDER NO CIRCUMSTANCES WILL AST RESEARCH . INC. 
Bb LIABLE IN ANY WAY TO THE USER FOR DAMAGES. 
INCLUDING ANY LOST PROFITS. LOST SA Vlr-'GS. OR OTHER 
INCIDEI\TAL OR CONSEQUEIHIAL DAMAGES ARISING OUT 
OFTHE USE OF. OR INABILITY TO USE, SUCH PRODUCT. Some 
~Iates do 001 allow the e~clusion or limllallon of ,nr:idcnl;ll I)r 
e~nll~ damage. for eonsumer prodlJC1S. so the abo\'e hmltallOO~ 
or udllslQn ma~ IlOl apply to ~ou 

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND 
YOU MAY ALSO HAVE OTHER RIGHTS WH IC H MAY VARY 
FROM STATE TO STATE 

The: limited warrant) applies to h;trdwa~ prodOClS ooly 

, 

I 
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AST RESEARCH, INC. Product Comment Form 

1/0 Mini II 
000380-001A 

We appreclClte your comments regarding any problems or 
suggestions related to AST Research products. Please use 
thIS form to communicate any observatioos that you have 
concerning the Improvement of either the product itself 01' 

the product documentation provided In this manual. 

Submitter Information 

Submlner's name 

Product/ManuII Comments Ind Suggestions 

Please mail this form to: 

AST Resel~h , Inc. 
Atln: Product Marketing 
21 21 Alton Ave. 
IrvIne, CA 92714 
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