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Eight-channel analog

to digital converter

Connect up to eight

voltmeters or an
audio digitizer

fo your system

Model |, 16K

Ray Bennett, Seattie, WA

How many times have you wished you had “just one
more voltmeter” so that you could monitor two or more
voltages at once? Or, having that extra voltmeter, have
you had trouble keeping track of which one was
monitoring which? Why not make your TRS-80 earn its
keep? With this peripheral added to your system, you’ll
have not two, but eight “voltmeters.” Not only that,
since your computer is in control of the device, keeping
track of which channel is which is as simple as adding
labels. Also, scaling the measurement and adding units
other than volts to indicate temperature, or whatever, is
simple.

The jargon for the voltmeter is an “8-channel analog
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Figure 2 — Unregulated Power Supply v
If used to supply more devices than the voltmeter, increase the filter capacitor to 2200uf.

Figure 3 — Schematic for 8-Channel Analog Input
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Model I/l

port

assignments

What do

they

really do?

Models /11l

Robert Brown,

| Schenectady, NY

50 80-U.S. Journal

Have you ever wondered where
those port numbers come from when
you see INP(N) and OUT(N) state-
ments in TRS-80 BASIC program
listings? My disk head cleaner pro-
gram, published in the May 1982
issue of 80-U.S. Journal, triggered a
series of letters from fellow hobby-
ists who wanted to know more about
Model III ports and their use. To
answer their questions and to
improve my own understanding, I
decided to do seme research. The
next few pages describe all the
known and documented Model III
ports. Every attempt was made to
confirm the information and the bit
assignments from at least two
reliable reference sources.

One common misconception, as
evidenced by the letters, was a
tendency to equate INP with PEEK
and OUT with POKE. Ports are not
memory locations and are mani-
pulated by the central processor at
very high speeds. It is very unlikely
that one could OUT a value through
a port and then find the same value

with an INP statement. In fact,
often the assignment of bits when a
port is written to is entirely different
from the meaning of the same bits
when the same port is read from.
Probably the confusion arises
because the Model I was memory-
mapped and communication was
with what seemed like memory
addresses. Actually, there were not
RAM addresses, but “addressed
devices.” Early Model I computers
used only one port — FF(H) for the
cassette. Later, additional ports
were claimed by the RS-232
interface. The same ports are used in
the Model III, but the Model III did
away with memory-mapping alto-
gether except for the display which
is truly memory-mapped.

The Z-80 processor is capable of
communicating with 256 ‘“ports”
usually assigned to peripheral de-
vices. It uses the address bus and the
data bus, sending out an 8-bit port
address and a special signal saying,
“Hey folks! I have an 170 address
here.” It is the responsibility of the
peripheral device to recognize its
unique I/0 address And to receive or
transmit data. Radio Shack has
reserved ports 80(H) through FF(H)
for system use on the Model III. The
remaining ports can be used to
communicate with your own
peripheral devices with impunity,
but when attempting to use the
reserved ones, watch carefully for
conflicts. Several commercial add-
on devices, including speed-up Kkits,
the Mikeegraphic hi-res kit, and
some software (notably, Super
Utility Plus) use port 254. The Micro-
connection Modem uses port 208. As
port assignments are presented in
the table which follows, the approxi-
mate Model I equivalent will be
listed for those who are transferring
their. expertise on the earlier
computer to the Model III.

When programs designed for the
Model I, especially those using
sound routines which buzz the cas-
sette relay or output audio through
the cassette connector, are run on
the Model III, watch for use of port
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255. These programs can be easily
modified to run on the Model III by
using port 236 instead. The ports
assigned to the cassette recorder and
to the RS-232 are very amenable to
use from within BASIC. Make use of
these to write your own host
programs, intelligent terminal
programs, and telephone directory/
dialing programs. A good use of
these ports is demonstrated in
“Write Your Own Communications
Programs” by Pat Morgan in 80-
U.S. Journal, November 1982.

With the exception of simple
select, restore and seek operations
(as were used in the disk head
cleaning program mentioned
earlier), these ports are difficult to
use. Not only must the data be

correct, but the timing and sequence
is critical. A handy use, within
BASIC, is to keep your disk drives
spinning between frequent reads or
writes. This will make program
execution faster. With the informa-
tion from the table, you only select
the drive, check status (bit 7 or port
FOH) and reselect it again if neces-
sary. For drive 0:
10 OUT(244),1:IF INP(240) <128
THEN 10 :
10 POKE 14305,1:1F PEEK(14316)
<128 THEN 10 (Model I version)
You should notice that there is
some confusion as to the use of
37EOH and 37E1H in the Model 1.
Although incorrect, 37EOH is often
used (and, in fact, works) to select
drives. Even Bill Barden, Jr., in his

treatise, TRS-80 Disk Interfacing
Guide, says under Disk Selection:
“Loading a (Z-80) register with 1, 2,
4, or 8, and performing a store to
location 37EOH will select drive 1, 2,
3, or 4 accordingly.” But his code a
few pages later shows LD A0l
followed by LD (37E1),A. In the
Model I11, F4H (244) must be used for
drive selection.

These ports are quite useful from
within BASIC and pretty much self-
explanatory. The author hereby
apologizes for any errors which
might have crept into these listings
despite his care, and will appreciate
receiving reports of any conflicts or
erroneous information. Now, break
open the champagne and set sail
from your nearest port! B

MODEL III PORT FUNCTION MODEL I ADDRESS
EOH (224) ‘ MASKABLE INTERRUPT LATCH ............... 37E0H (14304)
Bit RESET = Interrupt Request (which directs jumps
to the interrupt service routines)
Bit 0 — Cassette Interrupt (rising) Bit 0,1 — Unused
Bit 1 — Cassette Interrupt (falling) Bit 2 — Communications Interrupt
Bit 3 — 1/0 Bus Interrupt
Bit 4 — RS-232 Interrupt (Transmit) Bit 3,4,5 — Unused
Bit 5 — RS-232 Interrupt (Receive)
Bit 6 — RS-232 Interrupt (Error) Bit 6 — Disk Interrupt
Bit 7 — Unused Interrupt #7 Bit 7 — Clock Interrupt
E4H (228) NON-MASKABLE INTERRUPT LATCH ......... No Direct Equivalent —
Bit RESET = Interrupt Request Non-maskable Interrupts not
Bit 5 — Front Panel Reset Interrupt enabled
Bit 6 — Motor Time-Out Interrupt
Bit 7 — Disk Controller Interrupt
E8H (232) RS-232/MODEM STATUS REGISTER . ........... PORT E8H
OUT: Any byte RESETS the interface by strobing the
master reset pin of the UART Exactly as per Model III
IN: Bit 0 — Serial Data from RS-232
Bit 1,2,3 — Unused
Bit 4 — RI (Ring Indicator)
Bit 5 — CD (Carrier Detect)
Bit 6 — DSR (Data Set Ready)
Bit 7 — CTS (Clear to Send)
E9H (233) RS-232 BAUD RATE SELECT/SWITCH

SENSOR v s i Sle st it B Foei oy PORT E9H

OUT: Bits 0-3 — Select Receive Baud Rate

Bits 4-7 — Select Transmit Baud Rate

IN: Bits 0-2 — Ignore Exactly as per Model III

May, 1983 54



Ports

EAH (234)
OUT:
IN:

EBH (235)
OUT:
IN:

ECH (236)

FOH (240)
OUT:
IN:

F1H (241)
IN:
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Bit 3 — Parity (SET = enabled)

Bit 4 — Stop Bits (SET = 2. RESET = 1)

Bits 5-6 — Word Length (00=5,01=6,10=7,11=28)
Bit 7 — Parity (SET = even, RESET = odd)

UART CONTROL/STATUS REGISTER .......... PORT EAH

Bit 0 — DTR (Data Terminal Ready)*
Bit 1 — RTS (Request to Send)*

Bit 2 — BREAK (Disable Transmit Data)
Bit 3-7 — See the assignments, Port E9H

Bit 0-2 — Unused Exactly as per Model III
Bit 3 — (SET = parity error)

Bit 4 — (SET = framing error)

Bit 5 — (SET = overrun error)

Bit 6 — (SET = data sent, register empty)

Bit 7 — (SET = data received, register full)

* The Radio Shack Model III Service Manual lists
these two bits reversed from the assignments

shown here.
RS-232 DATA REGISTER ............ccvvvivnnn.. PORT EBH
8-bit parallel transmit data Exactly as per Model I1I

8-bit parallel receive data

MISCELLANEOUS CONTROLS ................. No Direct Equivalent — but see
Port FFH (255)

Bit 1 — Cassette Motor (SET = on)

Bit 2 — 32 CPL mode (SET = 32 CPL)

Bit 3 — KANA Characters (RESET = KANA)

Bit 4 — I/0 Bus (SET = enabled)

Bit 5 — Video Waits (SET = enabled) :

Bits 0,6,7 — Unused

FDC COMMAND/STATUS REGISTER........... 37ECH (14316)

Used to issue commands to the disk controller — Treated Exactly as f)er Model III
see Western Digital FD1771/3 and FD-179X Port FOH
technical manuals for bit assignments

Bit 0 — (SET = busy) : ’
Bit 1 — DRQ (SET = data register full)*

Bit 2 — Lost Data/Missing Address*

Bit 3 — CRC (SET = error)*

Bit 4 — Seek Error/Record Not Fot_md (SET = error)*

Bit 5 — (SET = head engaged)*

Bit 6 — (SET = write-protected disk)*

Bit 7 — Not ready *

* These are TYPICAL status reports. Various reports

are available depending upon the disk operation

in progress. .

DISK TRACK UPDATE REGISTER .............. 37EDH (14317)
Current Track

NOTE: This is a READ ONLY Port. Track Treated Exactly as per Model III
SELECTION is done by loading the data register Port F1H



Ports

(F3H) with the desired track and then issuing a
SEEK command through Port FOH

F2H (242) DISK SECTOR SELECT REGISTER ............. 37EEH (14318)
IN or OUT: 8-bit parallel register for storing or Treated Exactly as per Model 111
reading desired sector Port F2H
F3H (243) DISK DATA REGISTER.......ccoiiiiiiiiiinnn... 37EFH (14319)
IN and OUT: 8-bit parallel register for data Treated Exactly as per Model 111
Port F3H
F4H (244) PISK DRIVESELECT oo, e eiai s 37E1H (14305)
OUT: Bit 0 — SET = Drive 0 Treated as per Model III
Bit 1 — SET = DRIVE 1 Port F4H if in double-density mode
Bit 2 — SET = DRIVE 2 using write precompensation
Bit 3 — SET = DRIVE 3
Bit 7 — SET = Double Density
IN: Bits 0-3,7 — Ignore
Bit 4 — RESET = Side 0, SET = Side 1
Bit 5 — SET = Write Precompensation Engaged
Bit 6 — SET = Generate Waits
F8H (248) LINE PRINTER STATUS/DATA REGISTER..... 37E8H (14312)
OUT: 8-bit parallel Data Port

Bizgraph®

The Grafyx Solution® for your Business

08 2 Wel Wm0 AN N R 4

"
Top: Enaignent  Migdle: Interest Botton: Ropaltu

Powerful Graphics. BIZGRAPH is a
self-prompting business graphing pro-
gram designed to work exclusively with
Grafyx Solution.  Micro-Labs’ Grafyx
Solution is a plug-in, clip on board which
gives you 98,304 points in a 512 x 192
matrix. That's sixteen times as many
points as a standard Model llll Improve
your business with clear, accurate
graphs. Perfect for managers, small
businessmen and analysts. The BIZ-
GRAPH package can display Line Graph,

Bar Chart, Pie Chart, Area Plot,
Histogram Plot, and Scatter Plot. Data
can be entered from the keyboard or
disk files - including VisiCalc®.

Quality Grafyn. Select graph type,
enter data or file name, select options,
and a graph is quickly displayed in
amazingly fine detail. Multiple data sets
can be combined on one graph. Another
unique feature is the ability to display the
hi-res screen along with the normal text
and low-res screen.

Versatile Grafyx. BIZGRAPH is a
flexible program providing automatic

labeling of X and Y axis points using 85
characters/line. Forecasting future trends
is possible using line fitting, quadratic,
and third order linear regression
analysis. Data smoothing using moving
averages is also possible. The finished
graph can be saved on disk or printed
on any of 20 popular printers.

The Grafyx Solution package is shipped
from stock and includes the board, 44
programs, and a 54 page manual all for
$299.95. The BIZGRAPH program,
sample graphs, and manual is $98.
Shipping is free on pre-paid or COD
orders. (Tx. res. add 5% sales tax.)

ok /Regrstered

Micro-Lass, INC. 214-235-0915
902 Pinecrest, Richardson, Texas 75080
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IN: Bits 0-3 — Unused Very similar to Model III but bit
Bit 4 — (SET = printer fault) assignment differs slightly
Bit 5 — (SET = device selected)
Bit 6 — (SET = out of paper)
Bit 7 — (SET = busy)
NOTE: The Model III can also use 37E8H (14312)in a
PEEK statement. The following code tests printer
status and works on BOTH the Model I and III:
10 IF (PEEK(14312) AND 240) < > 48 PRINT
“PRINTER NOT READY”:GOTO 10

FFH (255) CASSETTE STATUS/COMMAND REGISTER ...PORT FFH
OUT: Bits 0,1 — Output Signal Bits 0,1 — Output Signal
00 = .85v, 01 = .46v, 10 = 0.0v
Bits 2-7 — Unused Bit 2 — (SET = motor on)
Bit 3 — (SET = 32 CPL)
IN: Bit 0 — (SET = 1500 baud) Bits 4-7 — Ignore

Bit 1 — (SET = motor on)

Bits 2-5 — See same bits, Port 0OECH
Bit 6 — Unused

Bit 7 — (SET = 500 baud)

Bits 0-5 — Ignore
Bit 6 — Display Status
Bit 7 — Cassette Input

37E4H (14308)

01 = select cassette 1
02 = select cassette 2

From Computer Plus to YOU...

BUY! SELL! TRADE!
COMPUTER & HAM EQUIPMENT

[ COMPUTER®
T TRADER

Model 12 Model Il 16K $699
1 Drive $2699
2 Drive $3375

Color Computer 18K 5235
wiASK Ext Basic §308

Model Iil 48K
2 Disk &k RS232  $1549

ANNUAL
SUBSCRIPTION

Color Computer Disk Drive
Drive 05470  Drive 1 $299

BUY DIRECT

Here are just a few of our fine offers .
call TOLL FREE tor full information.

RS Acoustic Coupier AC-) 129  DISK DivEs
Mode 1264k 1 Drive 52699 RS Modem|DC 129 RS Model il {ST-Drive 650 |
Model 12 64K 2 Drive 3375 RS ModemiiDC 199 Tandon 40 Track M 269 | ]
Model Il 16K % Color Computer Drive 1 29
Mode! Il 48K 764 Daisy Wheel i M5 ColorComputer Drive 0 0 .
Mode! il 48K OWP.410 1320 Primary Hord Disk Mil 099 Low Ad Rates Mal'ed Monthlv
20k & RS232¢ 1549 Smith Corona IPI Daisy Whee! 585 Primory Hard Disk Mill 2% —
Color Computer 18K 235 Epson MX80 Con  WEVC
Color Computer 16K Epson FX80 Call CCR-81 recorder 52 H 2 2
wiextended basic 305 Epson MX100 Coll  C Cloyshcks 2 Forelgn Subscrlptlons - szs 00 Year
1Color Computer 32K 64X CoP115 1% 1OKRAMNEC 200NS chips 28 .
wextended basic 20 OMPAO 35 64K Ram Chips 7 - . i
Pocke! Computer 2 165 DMP.200 59 CocoFHLFlexDO S LA
R D Jn Cavmnescs A FREE 50 Word Classified Ad with Subscription Order
Model 16 208 128K % OMPS0 1539
DI-1 Data Terminal %9 DMP2100 preds
P1.240 Poriabie Terminal 7 Onidata 80 320 ®
Oxidata 824 %
235 Oxicola 834 655
i 235 Owdala 84 Paraliel =
Hoyes Sman Modem 1200 565 Okidata 92 444
e R e Chet Lambert, WAWDR
Novation J-CAT 125 P C Ploter Printer 180 ’

Since 1973 —

We have the lowest possible
Fully Warranteed Prices AND

a full complement of Radio Shack
Software.

1704 Sam-Drive ® Birmingham, AL 35235
(205) 854-0271

>

P.O. Box 1094

Prices soject 1 change winout natce. E 80 6ing Sreet I wive o your Please include your Name, Address, Call Sign or Phone Number
\ SR @@ waireTmis )
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