











systew/sys to boot the Beneve operating
systes because of the sixteen bit
decoding sets the counter back to @.
Sa with the new card you have a 1188
sector ram disk to use until the
decoding probles is solved. 1 would
like to thank PBud Mills and Roger
Britten which the latter is froam Taylor
Michigan for the inforeatian,

Now if you have one of the ald
raadisks your in like flint. These use
an 8 bit decading of the sector nusbers
and works #ine. In both cases you will
need to use the 99/4A to load ROS 7.1
onto your ram disk. Just read the
doc’s that came with Ros 7.1 . Yau
don’t need to lcad the Menu prograa
because D0% [ iziler ond it groboble
wont work anyway. Next resetup the
Beneve systes, Load your ¥DOS At the a
proat type ASSIEN E= D5Ké: Then press
enter. If everything was done right.
type on *he a proat ASSIEN and you
should get a listing of your drives.
see below,

A:RSHIGN E=DSKa:

CH A

£

E:AGS1EN

£:A:05K!

E:B:DSK2

E:C:D5K3

E:D;D6K4

E;E;D5Ke

E;F;WDE2

:6:W0S3

E: NEXT LOAD SYSTEM/SYS, E/4, NGRI,
AND 2 to your raadisk and your systes
should toot off the raa disk. As of
naw I haven’t been zble to get an
autohat file to run off startup off the
randisk but it U put a disk in drive
gne with a autoexec,bat fils it will

read it on start up. So this ©  .r2
an with py systes as of this tize, 5o

ook Og, e -

with this I will leave till next
aonth.DON’T FORGET

CLUB DUES ARE DUE AT BOTH

CLUBS $15,.8% 15 NOT BAD FOR

WHAT YOU BET SO COME WITH YOUR MONEY
AT TUE ITTOVETTING AND MERRY CHRISTMAS
EVERYONE. roger

THE FLIP SIDE

_More and sore people are
discavering the joy of disk
drives and the depression that
comes when this great little
device suddenly quits deing what

ou want. This seeas like a gao
Y t. Th like a good
time to go cver sgme cf the “old
don’ts of the floegy and soae
thirss  you probably  havn’t
*hought about, Mainly using the
$1ip side,

a-%o'sy !, Never ‘touch the
hrown sagretic surface cof  the
disk. 2, Never write on disks
with a ball-noint Een. 7. Keep
disks away from heat. like the
sun or lpur heater. 4. Never
aliow saoking near your disks ar
drives, 1t shortens their lives
too, The tar guas the su-fsi: o~
the disk and” cloggs the drive
head. .

9. Never store diss3 by vyour
acnitor,  The 13-28,222 volts of
the screen and  transtoraers
inside can do nasty things.

Never leave your disks
near any kind of aotor. They
have ;agn§t1c tields or arcing

that will hlow your little bits
aua;. o

7. Never use your disks for a
trizzhe,

3,  Never stack ¥our disks
t1at, The weight of the other
disks will #latten the edges of
the bottom cdisks, waking thes
hard or ispossitle to run. )

9. Reconsider u51ng, coth
sides of a disk by notching and
flipping.

*But I’ve been doing that for
centurys and never  had any
prodbleas,” - Lucky! ,

Khat 17 talklng shout is what
the disk weanufacturers call a
dangerous act, The disk was only
desxgned to run in one direction,

If will run great in both
directions but what’s happening
inside the disk? There's this
neat limer -=lin tta autaer
niastic cnyerin? that helps kgeE
the inner disk clean. As a dis
wears, the oxides come cff and
soae  are caught by | your
read/write 5ead.  Some build up
an the pressure pads dut aost are
trapped in ‘the liner, It works
like the brush you use to clean
your records,  AS Icng, as you
sove tha brush in one direction
gn the record it picks up dirt -
aad liat.  But what ﬁappens when
yau notch and $lip your disk? It
i5 10w running  hackwards.,  What
happens *g “the dirt onoyour
record - grush  when  you g0
backwards? ALl the garba?e you
had  just picked up  wil be
“eposited on the record.
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This 1s what happens to gaur
disk also, _Reversxng the cisk
lets the oxides break loose from
the liner in cluaps and build up
quickly on the drive head and
sometises even scratch the disk,
Don’t forget about thase pressure
pads, Flipping the disk over on

. single sided “drives exposes the

goad’ side of gour disk the
oxides that have built up an the

pad, )

You n1$ht get away with
il;gpan or awhile but you had
better “stock up  on cYeaninq
solution and aake sure ygu have
plenty of backups,

Alsp some sirgle sided (¢isks
have thianer oxide coatings than
double sided any by flipping you
run  the risk 9t having "hlaed
through®, That’s when  the
inforaation an  ane side affects
the data on the cther side,
~ Now  arsed with this
information mayte it will e
easier to eake your decisian
about handlxna (our disks.

#hat was that record listeners
gsid to say-*See you on the tli3

ide.

LAWS OF COMPUTER PROGRAMMING:

1. Any given program, when running, is obsolen

2. Any given program costs more and takes long

3. If a program is useful, it will have to be chang

4. If a program is useless, it will have to be
documented.

5. Any given program will expand to fill all
available memory.

6. The value of 2 program is proportional to the
weight of its output.

7. Program complexity grows undil it exceeds tix

capability of the programmer who must
maintain it

TROUTMAN’S PROGRAMMING POSTULATES:

1. If a test installacion functions perfectly, all
subsequent systems will malfunction.
2. Not until a program has been in production

for at least six months will the most harmful
errot be discovered.

3. Job control cards that positively cannot be
arranged in improper order will be,

4. Interchangeable tapes won't.

5. If the input editor has been designed to reject
all bad input, an ingenious idiot will discover
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By: Don Turner
New Horizons U/G

One of the most useful ways to handle a
large number of records is to put them
into a table or array. ' Most sorting
programs utilize tables, games use them
for random picking and the list goes
on. The TI can handle around 1400
elements in a table depending on the
size of your program. The larger your
program the smaller the table and the
opposite holds true as well. ThH= TI
can handle up three dimensional tables
as well. However these large tables
will eat up a lot of memory.

To set your table up, the DIMension
statement must be used for a table
having more than 9 elements in it.

Your statement would loaok like this :
10@ DIM A(10Q). This will give you 100
elements in the table declared as A.
The big advantage of this is you do not
have to create 10@ variable names. The
varaible A nmow has 10@ locations to
store data in.

Let me better sxplain.
have S8 variables, you could name them
Al,AR2,AT etc. Your program could not
use a loop to load =ach variable.
Therefore ,~ . anu.d Rave to write at
least S0 inmput statements to load the
data when 7T lines would do the job just

as well.

Lets say you

1@ INFUT A1l

20 INPUT AZ

@ OINPUT AL ce v e e
50@ INFUT AS0

Using a FOR NEXT LOOF would work just
as good and save time and most of all
meEmory .

1@ FOR I=1 TO SO
2@ INFUT ACI)
T@ NEXT I

For the beginners
the value of I
increments by 1 when

line T0 is executed then control is
passed back to lime 18 until I is
greater than S0.

To retrieve the data in a specific

location in your table you would use
the numeric value of that location to
get that information. Lets say you
wanted to g=% %= T4th value of A(Z4).
You would merely tell the computer :

Page &

13 FRINT A(34)

To create a two dimensional table the
DIM statement would look like this:

1@ DIM A, 3)

This would give you a table 25X25 or
24 elements. Your table would resembl.
a piece of graph paper having rows and
columns. Note the figure below.

()
f
5

o

Look at the location 4,2 you will note
the number 22, if you wanted to inpuLt
or print that element you would use
location A(4,2) .

The most difficult table to use is a =
dimensional table wich has rows column
and depth or sides. As you guessed it

the DIM statement wouwld look like this

1@ DIM A(Z,3,3) giving you 27 location

1 2 =
/ / / /1
VY Y S A
/ / / /T
VY Y S A -
/ / / /19: @ 2
————————————— /oi/z:/
11 | ] VA T T .
————————————— / 2/ /7
20 ' ! b/ e/
————————————— / i/
30 ! ' 4
_____________ /
If you look at the figure above I put
“he value ? in the location A(L,3I,2
ROW 1, COLUMN 2, DEFTH Z. The value of

a table dimensioned this way could

emable you to locate a reservation in
(ROW,SECTION, THEATRE) or finding a
persons name in a (STATE,CITY,STREET.
Thes tables are difficult to master
until you have used them for sevgral
applications. I still have to sit bac
and draw them up on paper to figure ou
what I need to do when I use them



INTERFACING TO THE REAL WORLD
PART 23 THE 1/0 CARDS, TESTING
THE CIRCUIT WITH BDFTﬁARE.

ba Rod Cook

H-Nl-T1

This article will discuss the construction and checkout of tha
1/0 cards pluqaid into tha aother board discussed in Part | of
this series. Part 1 is a prerequisite to this article and
should be reviewsd with regards to the addressing schese used
anddthu svaning of the various signals directed to the 1/0
cards,

To briefly recap, Part { wxplained the construction of the bus
pxtender card for tha P-box and the interface weother board.
The bus extender card plugs inside the P-box and extands out
the rear whare a ridbon cable attaches to the card. The other
end of the ribbon cable is connected to tha sother board. The
extender card sarven the purpose of driving tha ribbon cabla
ind controlling when |ignal| arn sent down the cable to the
sxternal electronice, otherwiss the cabls is waffectively
turned off. Thara is also sowe decoding of tha addresass done
to generate a SELECT |ignal that is passed to the 1/0 carda.
The aother board distridutes the si’ualn froa the ribbon cabla
to the card-edge sockets that the I/0 cards plug into. An
external power supply also connects to tha sother board to
provide power to the 1/0 cardn.

The sain IC on each 1/0 card is a 40-pin chip called an 8233
Prograssable Peripheral Interfaca (PP1). This chip has 24 /0
%1n| arranqed into three 8-bit 1/0 ports called ports A, B and
. For the purposes of this discusaion, these ports (2% pins)
will be referred to as the external side of the 8233 implying
thess are the pins connected to the ‘outside world". The
internal side of the 8233 ars the reaaining 16 pins and should
be thought of as tha cosputer side, the Bins hat connect to
the cosputer. Tha cosputer aide of {ha 1/0 cards turns out to
be identical reqardless of whether tha cards arm buflt for
Input (data into cosputer) or output (data froa cosputer).

The cosputer side of tha 8253 is comprised of 8 data lines
that connect to the computer data bus. This can ba thought of
as the 1/0 port that the computer uses. Tha function of the
PPl is to control how data is transferred between tha internal
data port and the three external ports. 0f the remainin
8 gins. two ars for powsr and ground and a third is call
RESET and is tied to qround for this applicaton. The
ronllnina S pins do the real controlling of the 8235, The
chip’s WR, RD, A0 and Al pina ara connected directly to the
cosputer’s IE, DBIN, Al4 and AL3 lines respactively. The
reaaining pin of the 8253 1s the 8 pin and is called the
"chip salect®., A1l of the address lines and the SELECT line
are decoded on the 1/0 card to generate the LS sigmal to
activate the 8233 for a read or write operation. Depending on
how the switches are set on the dip switch will detersine at
which address the CS signal is generated.

Notica that sose of the line names hava bars over thea. This
seans that thae signal is defined by negative logic. Positive
logic is {splied by the absence of a bar over the nise. Tha
phxsical signals we ara talking about arm sither 0 volts or 3
volts and these signal levels are reprasented by logic values
of 0 or ! respectivaly, It is more comson to refer to the
voltages ae low and high rather than to speak of specific
voltage levels. A loTic valur of | corrasponds to a high
voltage and accordingly, logic O fspliws a low voltags. Under
positive logic, a true state is represented by a [logical |
which in electrical terms is a high voltage. A low voltage
corresponds to a logic 0 which repressnts a falae atate, For
exasplh, the SELELT signal froa the bus sxtender card is
defined by positive logi:, {no bar over the nase) and the
intarface is selectsd when SELECT is high (true). Negative
logic is just the opposite. A true stats exists when there is
a_low signal level, logic 0. For exasple, the C8 pin of the
8295 has a bar over it, This seans that the chip is selected
{true) when the signal is low., The chip will not be selected
when the signal on the CB pin is high.

Below is the truth table for the five control pins of the
8295, In the ¢irst Iine C8 15 a | which amans the chip ic not
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selocted and the x’n for the other signals seans it doesn’t
aake any differsnce what value thcr have the result in the
chip is dinabled. But whem C8 is 0, ({true) then there ars
eight coshinations of the other four signals corrnsrcndtn to
four writs possibilities and four read pousibilities.
Actually theres are only seven seaningful cosbinations. The
1ast cosbination should not ba perforsed because you can not
read the progras register, you can only wite to the register.

CS MR RD AL A0 Function
SZRESESRIRNTURREY

{ x x % chip disabled

P 0100 writa to port A

001 01 writs to port B

001 10 writs to port C

6 0t 13 wite to Progras Register

01000 resd froa port A

01 001 read froa port B

01010 read froas port C

0101} invalid, can not read prog req,
There ara three control signals on the CPU bus that are used

for control of sesory ugcrat ons between the CPU and other
IC's either inside the cosputer or outside as in our case,
They arn WE d{write enable), DBIN (read mnablm) and
NENEN (semory enabla). ME and NEMNEN are defined by neqativa
loqi:g bars over thair names. lihen tha CPU s doln? A deaory

eration, MEMEN will be low (true) otherwise it »ill be high.

ane is true for WE, low for a write and high otherwise, But
DBIN ie the opposite (no bar-pomitiva loqicl the signal is
high when doinmmd operation, othersise it is low. If you
arn doing a LOAD which is a weite operation, both MEREN
and NE go low and at the soaent these signals are low, the
address lines will contaln the address to write to and tha
data tinen will contain the value to put into aesory, Ihen
{ou do a CALL PEEK, which is a raad operatin, MEMEN will %o
o, DBIN will g0 hlqﬁ. ain the address lines contain the
sesory address and the data linas will contain the value at
tha sesory address. The 8E and GSIN signals are connected
directly to thair respective pins on the 8233 chip. Note
that DBIN is inverted on the Bus Extender card to make it
confors to the logic definition for tha RD pin on the 8233,
MEMEN is used on the Bus Extender card to produca the SELECT
signal. 8o, MENEN froa the CPU along with a signal qenerated
bI dnfndln| the address 1ines are used to produchd the C8
signal,

fn 1/0 card is selected whan the CS signal 13 low. Refer to
the schasatic of the 1/0 card and notice that prior to the (8

pin on the 8253 Is a NAMD gate. Two signals are input to
the NAND gats, T froa the bus extender card

NAND and a signal that i»s cosson to seven IOR
8B C8 (mclusive or) gates. Lat’s call this tha Board
szass zss  Splact u‘m. BS. Tha truth table on the
00 1 left for a NAND gate shows that its output is
01 1 low (Chip is selected) when BELECT and the
10 | BSsignal are both high, SELECT is high only
f1 0 when the address in between )9000 and Y97FF (sen
Part | for the discusmion on this), The B3

S=SELECT  input to the NAND gate {s high only when the
Be=ig lavals of the saven addresses, AS thru All, are

opposite the laval of the corresponding input
froa the dip switch on mach of the raspective IOR gates,

The desired output of sach of ths IOR gates is 1 and this will
occur  when the dinput signals to e Qqates are
dtfferent, ses truth table at the left,

10R The outputs of the XOR gates are open
AD 0 collector which allows all of thes to be tied
susss uss tnyothnr. Open collector outputs require i
00 0 pull-up resistor connected to 3 volts as is RL,
01 1 e none of tha output transistors of the saven
10 1 ogates ars conducting, thea no current will be
11 0 {flowing through W1 and B8 will be high,

But if any of the addraen inputs and the input
AsADDRESS froa the dip switch match, then that output
DedIP-SNCH tranaistor will conduct lllOlinf a current to
flow through RI which will pull BS low, and the

8233 will not be selected.



The 1/0 card schesatic shows the dip switch with all the
switches open. The resistors, R2-RB, will pull the signal
level of each of the XOR input lines to a high level. All of
the address lines will have to be low to select this 1/0 card,
Addresses AS through All are low for addrass 19000 through
J300F. In the article for Part 1, the addressing schese for
the interface was discussed. The afddle two digits of the hex
address correspond to the card address (or card nusber if you

like.) 50 with all d itch 1
designated as card 0. ip switches open, the 1/0 card s

Close the switch corresponding to Atl. Closing the switch
causes the lavel on this input 1{ne to go low, (ground). Now
ALl aust be at a high and all the other addresses sust still
be low to satisfy the board select criteria. This will occur
between addresses 19010 and )90(F and this card can be
designated as card !, Close the second switch froa the right
{n the schesatic. Now both All and A10 sust be high to select
this card and this corresponds to addresses 19030 through
1903F. This will be card 3. The four dip switches on tgn
right in the schesatic set the third digit of the hex address
that will select the card and the left thres switches will
deteraine the second hex digit. Resssbar fros the discussion
in Part | that the second hax digit can only be 0 to 7. This
is susaarized in the following tablm

DIP SWITCH SETTING

ADDRESS A A A A A A A o =open, + = closd

RANGE S 67 8¢9 0l 6 3 4 2
23SS2RRSESE S8 X% BE 5% 28 =% RS
29000 >900F 0 0 0 0 0 0 0 o 0o 0 0 0 0 O
19010 X901F 0 0 0 0 0 0 | 0D 0O OODO ¢
19020 X902F 0 0 0 0 0 1 0 o 0o 0o 0o O ¢+ o
WOROXG03F 0 0 0 0 0 1 ! o 0o 0 0o 0 ¢ ¢
040 X904F 0 0 0 0 t 0 0 o 0 o o ¢+ 0 0O
YOFO)I0FF 0 0 0 § L 1 ! oD o b & ¢ 4
WIBOO9IF 1 1 1 1 1 01 % % % ¢ &g+
WIEOH97EF 1 1 L Lt 1 1 0 + ¢+ ¢ + 4 +
WIFOMTFF 1 1 1 1 L 11 ¢+ ¢+ ¢ ¢ ¢+ ¢ ¢

The dip switch is not absolutely necessary for setting u* the
card address. If the card address is going to be changed
fraquently then rorhaps the dip switch is needed. On the
otharhand, if the card address will be set once and not be
changed, thnn don’t waste the |onnl on tha dip switch and
resistors R2-RB. Wire the inputs to the IOR ?ntns dirsctly to
+Sy or ground, whichever is required. A 14 pin IC socket can
be used, with a {uop!r wire installed fros one side of the
socket to the other to ground the input line. I used what is
called a ‘“double-row {unp!r header® cut to 7 pins lona. To
sncode the card address [ wire wrapped and shorting Jusper
across the header.

Thers is one signal 1|n|rat|d on each 1/0 card that is
supplied to the P-box. It is called ROBENA and it qoes low
(trus) when a chip is selected. This signal is required by
the P-box to enable the data bus to the console. Every
peripheral whether in the box or outside sust provide this
signal when data is to be transferred on the data bus. The
ou gut of the gate supplying this signal aust also be opmn
collector, but a

supplied. 1# this interface is to be adapted to a cosputer
other than a 9974A, then this signal is not used.

Regardless whether the 1/0 card has 24 digital inputs (D), 24
di%ital outputs (D0) or a cosbination of both, the cosputer
side of the cards are all the sase, Prior to ialklng about
the external side of the 1/0 cards, let’s cover the
construction of the card up to this point, There is a diagras
of the card with the layout I used and the eaterial list for
the 1/0 card is for those cosponents that are cosaon to both
D1 and DO cards. 1 wire wrapped the cards. There is alittle
mxpanse associated with the wire nrag sockets and terainal
g{ns but ] believe it’s worth it in the ease of construction,

# circuit card used is available at Radio Shack for 3 but
it is on sale irtaunntly for $4, It has a ground plane on the
cosponant side and is a nice clean board to use, Whather “the
ground plane is of any value I don’t know, but it doesa’t hurt

pull up resistor does not nesd to be
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anything. [ had to tris about 1/4° fros the |dg| of the board
opposite the card edge connectors so that the right angle
friction lock hmaders would ¢it the tersinal hous?n |
spent alot of tima trying to cose up with some kind of
insxpensive connectors whers the external wires connect to the
1/0 card. There is nothing cheap (unless you own the cospan

that sikes thes), so0 ]ou aight as well accept the fact .thaz
this stuff costa alittle sore than you'd wish. But it is
important to keep in sind that you want a connector systes
that is convenient. Don’t use a 24 position screw thnal.
Can you isagine having to loosen and resove 24 wires to
replace a board that has gons bad, such less keep track of
whith wires qo whers? Do ‘nursclf a bf favor, use terainal
housings and headers. [’ve specified two of the 12-position
type. The only better way to do this would be to use thres
B-position terainals and headers to kesp things on i byte
foraat. The best source I’ve found of the major hobb Ist
suppliors for these tereinals and headers s Digi-key. ‘hny
have the best and most cosplete selection but sit down before
you figure tha cost.

Bpeaking of cost, | estasate the cost of a 1/0 card
constructed with all the cosponents given in the 1/0 card
naterial list and the saterial list for the 24 digital input
oints will cost around 20 to $30. The I/0 card wired for
he 24 digital output points using the sase cosponents for the
cosputer side of the card and the saterial list for 24 ouput
points will cost betwesn $23 and 433,

The 8253 interface chip is a Prograsmable. The function of
wach of the threa 1/0 ports can be progranncd through software
as aither input or output b‘ writing a byte code to the
rroqru register. Thers are sight possible con 1?untlons of
he thres ports and they are sussarized in the following table
along with the byte code to bs written to the progras

register. There are eight aore port setups
PROSRAM RES. PORT SETUP
VaLiE A B C
2SSES32SESESS SEEEE EEEZEE IEEES
)98 IN IN N
)92 ININ T
1) N Wr I
)90 I Qur o ourY
88 T IN N
)82 our  IN ouT
)89 ouT T N
)80 ouT out Ut

because port C is actually two 4-bit ports and each can be
pro?ranaad sngnrntnly. For this rrojctt port C is treated as
3 full 8-bit port. The interasted reader is referred to the
8255 data shest for sors details. To further wet soseones
whistle, thers are three sodes in which the 8233 can operate.
This project uses sode 0 which is called basic 1/0. Mode ! is
called strobed 1/0 and Mode 2 is called strobed bi-directional
bus 1/0. Perhaps those sean scaething to sossons! Again the
reader is referred to the data sheets. An interestin

application in the data shest is 1nt|rfacin2 to a floppy dis

controller chip in sode 2, Mow thats an intriguing thought!

The 4th digit of the hex addéress speciiies which of the three
orts is accessed or whether the progras resister is accessed.
?hn folloning table sussarizes this.

VALUE OF 4TH

HEX DIBIT RESPONSE
SSSEZRSESEEERE ZRES NESER
9 (1,89 Port A is accessed
2 (3,8,B) Port B is accessed
4 (35,C,0) Port C is accessed
b (7,E,F) Progras Register accessad

The prisary values for the 4th hex digit of the addrass are
0,2,4 and 5. The.values in the parenthesis can also be used
because the bhit gattlrn of the siddle two bits of each four
bit digit are all the sase. Nots nothing is implied about
read or write access, This depends on how the three gorts are
configured, That is, which of the eight progria values has
besn written to the progras register. To say it one aore



tise, the grogral register can only be written to, not read
fron. 1 have read this address dbut only got a value of zero,
Didn’t sess ta hurt anything though. For the sake of
discussion, the input card will be wirsd for 24 DI points and
the output card will be wired for 24 D0 points. The first
softwars operation to be done upon powaring up will be to
write the appropriate value to the progras registers. If card
0 is the {nput card then 3B will be written to address )9004,
If card | is the output card then 180 will be written to
address 9014, The following BASIC statesents will accosplish
this. Being able to write the software in BASIC

CALL LOAD(-2B644,133)  (>9004,9B)h
CALL LDAD(-28450,128)  ()9014,80)h

to operate the interface sesss to be ons of tha nice thinga
about using direct memory access techniques rather than Cau
addressing, But I have not basn able to do a CALL LOAD to a
|l|nr¥ location batwsen 19000 and )97FF with sy Version
{10 71 EXTENDED BASIC. 1 am limited to using E£/A lxelc. I
can CALL PEEX with XB in this area ail day long but no writing
into this area. Oh well!

The external side of the 8233 can be connected to a variety of
differant cosponents depending upon the task to be dons. The
1/0 ports of the interface can be connected to any ITL
{0 to +3v) signal., If the ports are to bas connected ta
additional IC's on the I/0 board then tha 8233 pins can bDe
directly connected to the on-board chips without any
isolation. But if signals from off the board (the real world,
a sodel railroad) are being brought in to the ports than the
8253 should be isolated fros these signals with an IC that the
signal goes through before the port, This is to protect the
$2 8233 chip from accidental shorts or high voltages. It's
better to fry a 33 cent chip than the 42 chip.

For the 24 point digital input card, the input circuit
schematic shows the input circuit for each input bit. ]
24 point input saterial list itesizes the cosponents nesded.
The inverter gate of the 74L504 isclates the 8235 port +frow
external damage and is sacrifices should the circusstances
arise, The resistor pulls the input side of the inverter to a
reference voltage so that unused inputs will have a stable

value of zero or low.

For the 24 point di?ltal output card the output circuit
schesatic shows the circuit for sach output bit, The 24-point
output bill of material lists tha cosponents for this 1/0
card.  The non-inverting 74L5S07 buéfer uses an open collector
output to drive the base of the 1/0 card output transistor
{that’s a aouth full). A high signal from the 8233 port will
turn the transistor on, allowing a current to flow through the
transistor. The open collector output can be used at higher
voltages than exist on the out?ut card. Part J of this series
is planned to discuss connecting the outside world to tha 1/0
cards. But I’ve included sose external circuits to help you
get a feel how these outputs are used,

An 1/0 card with 24 input points constructed as discussed
draws about 70 ailliampa froa the powsr supply, A 24-point
output card draws arcund 250 ea when all output are low or
off. With all 24 outputs driving an LED (will be described in
a eosent) with 20 ma each, 740 ailliaaps will ba required per
gutput card, The 74L807 t‘ipl are rather expensive, about ¢1
tach and a 7407, which is 1unstantiall( cheaper, can be
substituted. But the penalty is that about 120 sore nfllillps
are required ufplnq the total to BAO eilliamps. The point is,
you should estisate you power requiresents ahsad of tise,

The cosponents for the input card and the output card should
be sounted on the I/0 circuit board batween the 8233 and tha
24-pin headers. Layout the chips for the cosputar side of the
[/0 card on the lower 1/3rd leaving 2/3rds of the circuit
board for the external cosponents. There will be no probles
with space for the input circuit cosponents. But there are
aore coaponents required for the output circuit and you will
have to work out the best solution for your application.

An output test card is constructed to check the function of
the 24-paint output 1/0 card, Once the output card is
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confirsed to be functlunal‘ a input test jusper is installed

betwesn the output card and
value i3 written to an output port. This valum goes to the
input port via the test jusper.
the value read i3 ¢
witten, They should ba the sase.
output test card is for a 24-point output 1/0 card and
containg 24 LEDs so all ports can easily be ‘tested at once,

ared to the ori

he input card to be checked.

The input test iulpcr pravides for the coanection of all 24
np

outputa to the 24

putput test card s

uts.

It will be tespting to disreqard
bui dlnz the teat lgparatus. but it is worth
(]

need and 1 haven't started construction

alrlad¥ doing the grnlillnlry software work for the railroad
ng

systes [']

ogorat

ot the layout that will be co
going this winter! Following is a
be used to test the output card and another to test the input

?;utmnﬁ. Gusss what | a8

card using the output card and jusper.
1/0 GUTPUT CARD TEST PROGRAM

100 CALL INIT
110 A1=-284%

120 Bix-28434

130 C1=-286%2

140 Ri=-2B430

130 OUT=128

150 CALL LOAD(RI,OUT)
170 FOR 10 10 253
180 CALL LDAD{AL, 1)
190 CALL LOADIBI, 1)
200 CALL LOAD(E1,T)
210 NEXT |

220 CALL LOAD(RI,QUT)
230 END

Port A at address >9010,

Port B at address 9012,

Port € at addrass >9014,
Register at address 9014,
Setup as output card.

Write setup to Progras Register.

Loop.

I:fro to port A LEDs light.
Brite to port B LEDs light.
Write to port C LEDs light.

Loop arlin.
This will RESET outputs to zero.

1/0 IIPU}N%qﬁD TEST PROGRAM USING OUTPUT CARD AND JUMPER

100 CALL

110 AQs-28472

120 B0=-28670

130 COs-2Boo8

140 RO=-2856b

150 IN=153

150 Als-2865%

170 B1=-284%4

180 C1a-28452

190 Ris-285%0

200 DUT=178

210 CALL LOAD(RO, IN)
220 CALL LOAD(RI,OUT)
230 FOR =0 T0 253
240 CALL LOAD(AL,])
250 CALL PEEK(AO)A)
260 IF As] THEN 280

Card 0, addresses for
ports A, B and C.

Progras Reg. Address, card 0.
Setup as input card.

Card 1, addresses for

ports R, B and L.

Progras Reg. Address, card (.
Setup as outgut card.

Write setup to card 0,

Write setup to card L.

Loug.

Nrite to port A, card 1.

Read port A, card 0.

Is it correct? Yes, goto next,

270 PRINT "PORT A BAD READ" No! print sessage.

280 CALL L0AD(BY,I)
290 CALL PEEK(20’D)
300 IF B=] THEN 320

BAD
320 CALL LOAD(CL, 1)

330 CALL PEEK(CO.C)
340 IF C=] THEN 360

Ditto for ports B.

AD"
Ditto for ports C.

330 PRINT "PORT C BAD READ'

780 NEXT 1
370 CALL LOAD(R1,0UT)
380 END

Finall

(. I as willin
regarding this project.

Loop again.
RESET gutputs to zero.

to try and answer any questions
Please send a SASE along with your

questions and I'1l try and respond as sy tiee gorlits.
s

nase and address aret

copies of the schema

Rod Cook, 2314 Fall

Newark, Ohio 43033, If you would like a c ( of the TIN files
4
!

or thess articles
data sheet for the Bh

53 and any other info |ar have on disk
pertaining to this project, send ae $4 and 1’l
with copies of the-schematics and data sheets.

sy costs of cnoyin!, shipping, a disk and a little booster for
or

st to reward ay of

t.

e input port is polled and
nal value that was
The saterial list for the

zour tise. The
deal for developing softwars, |

A BASIC listing that can

urq Rd. NE.,
8 along with the

return a disk
The §4 covers
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The CLEVELAND AREA TI?9 USER GROUFS had an interesting article
in their November 1987 newsletter. The article appears on page I
of the newsletter and it was written by Martin Smoley, Fresident
of the Northcoast chapter of the Cleveland Area User Groups.
It’s nice to know to have these guys as part of our local

user groups.

- - - - . - - - - - - - - - - - - - - - - - » - - . - - - - - -

HORIZON COMPUTER
AND
BRUD MILLS 3ERVICES
TESTIMONIAL

I am writing this short testimonial because I would like
to show my appreciation for these courteous and helpful people.
i purchased one of the green cards (which was one of the first)
from Ron Gries of Horizon Computer soon after they came out. I
purchased the balance of the kit from Bud Mills shortly
thereafter. The parts were very easy to assemble, and the
instructions were clear and complete, but I still found myself
calling both Bud and Ron several times to check on the
procedure they thought would be best. I received more help,
more intvormation, and more friendship at that time than I have
aver received from any company. I realized later that at the
prices they were charging, they couldn’t have been making much
profit, and therefore, were doing all this because of their
love for the TI 99/4A. I talked to Bud Mills again this week,
and I find that whether you spend money or not, he is as
informative, nelpful, and friendly as ever. He is as
enthusiastic about the new i1mprovement to the TI as when I
fitrst tallked to him. For these reasons and many others, (f you
are thinking about purchasing a RAMDISK, I would recomnend
cantacting Zud Mills Services for more 1nformatiaon.

HARD FACTS FROM
BUD MILLS 3SERVICES
10/20/87

Due to the fact that there are so many rumors +loating
arourd concerning RAM Disks, I decided to check with Bud Milis
Services, and get some facts. I talked to 2Zud last night, and
here is as much information as I could take notes on, or
ra2member.

Bud will be at the Chicago TI-Faire, and wili be showing
zome really new and really big items. His standard RANDisk
tits will be approximately 104k, 192K, 256K, 3B4K, and 1 ileqg.
All of the rnew kits use HMS62256 32K memory chips. This makes
it gossible to expand any of them to as much as X Megabvtes by
adding more chips. The ROS/Menu program which wiil be suppiied
with the new cards is Version 7, and is capable of han2dling a
card from S5/5D into the Megs without any modifications, and
can partition a Megabyte into more than one drive for efficient
use with no user effort. The 1 Meg will cost $399, which i= a
big byte for some, but the smaller 35/5D kits will probably
start around $150. Femember that you can expand a 104K card up
to I Megabytes whenever you get the urge. Bud also has an
upgrade for the older boards which use 8K chips to bring the
192K up to 256K, for only %27, “"That’s Great!" And last, "Sut
I think, almost best", Bud has a kit to put the IZK of RAM in
the conscle and 1t is attached to the 15 bit (high speed) buss
of the 2200, This kit is only 325, and as I write this article
my kit is already on the way. If you are interested in an. of
these 1tems, I recommend you contact Bud Mills Services «t 16&
Dartmouth Drive, Toledo, Ohio 43614. Fhone (41%)385-5936.
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