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1/0 Expansion for the TRS-80

Part 2: Serial Ports

Last month in Part 1, I discussed
the attachment of parallel input and
output ports to the Radio Shack
TRS-80 computer. This was basically
a response to the many inquiries I
have had on TRS-80 interfacing. As
usual, it was a general presentation,
intended to first enlighten the reader
with interfacing concepts and then
tender a few alternative circuits for
construction. While TRS-80 owners
benefit most directly, many com-
puters have similar bus structure and
can just as easily accommodate paral-
lel input/output (I/O) expansion.

The presentation this month of a
serial interface for the TRS-80 re-
quired a little more thought. Parallel
ports are strictly hardware devices
which in their simplest form only re-
quire execution of a single assembly-
language or BASIC instruction to
function efficiently. A serial inter-
face, on the other hand, needs a soft-
ware program to direct its operation.
The many registers and buffers in-
volved in the serial communication
process must be synchronized by the
execution of a serial-driver routine
stored in memory. Any design for a
serial port has to take into account
the capabilities and memory location
of this routine. Even the most splen-
did hardware circuit would be a
failure if the software driver inter-
fered with other computer functions.

To eliminate any potential prob-
lems that might occur, I decided to
make my design completely software-
compatible with existing TRS-80
serial-driver routines. This does not
necessarily minimize circuit complex-
ity by any means, but it greatly
enhances potential user acceptance.

I was equally concerned with the
power requirements and physical
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This RS-232C interface
design is compatible with
existing TRS-80 serial-
interface control software.

configuration. Radio Shack sells a
serial-interface board for the TRS-80,
but it cannot be operated indepen-
dently and requires integral attach-
ment to the expansion interface

Photo 1: Prototype of the COMM-80 in-
terface. The ribbon cable at the lower
right connects to the expansion-bus port
(either the expansion connector on the
keyboard/processor unit or connector ]2
on the expansion interface). The edge con-
nector at the upper right is for the

Centronics-compatible, parallel printer
port. The RS-232C DB-25S connector is at
the lower left.

module, The expansion interface and
one serial port add $400 to the cost
of the basic computer. Also, with its
present hardwired addressing, the
TRS-80 can support only one serial
port and one parallel printer port.
Depending upon the intended ap-
plication, you may not need the extra
functions (eg: disk controller and
memory expansion) provided in the
expansion interface. The $300 outlay
for the expansion interface is an ex-
traordinary expense if you merely in-
tend to attach a modem and use the
TRS-80 as a terminal on a timeshar-
ing network, such as the Source or
MicroNet. Rather than duplicate
what I consider to be a restrictive
hardware configuration, I have at-
tempted to present a cost-effective
communications interface that gives
more flexibility in use and has a better
price/performance ratio.

The COMM-80 Communications
Interface

The approach I decided to take was
to combine elements from Part 1 of
this article with this one, and produce
a stand-alone serial/parallel interface
which could plug directly into the
expansion-bus connector (the
keyboard-unit expansion connector
or connector J2 on the expansion in-
terface). Designated the COMM-80,
the unit includes a 50 to 19,200 bit per
second (bps) RS-232C serial port, a
full 8-bit-in/8-bit-out parallel printer
port, an auxiliary expansion-port
edge connector, and switch-selectable
addressing which allows a single
TRS-80 to simultaneously connect up
to sixteen COMM-80 interfaces. A
block diagram of the COMM-80 is
presented in figure 1, and a picture of
the prototype is in photo 1.




What Is a Serial Port?
Communication between com-
puters, terminals, and other
peripheral devices can be in either
serial or parallel mode. In parallel
mode, the entire information segment
(ie: data word) is transmitted or
received simultaneously in a single
time frame. In serial mode, this same
information is divided into its constit-

uent bits and these bits are transmit-
ted individually over a longer period
of time. In cases where high-speed
data rates are involved, such as in
interaction with a floppy-disk drive,
the communication is usually in
parallel and can involve as many as
forty data and control lines. Serial
mode is generally used for lower-
speed exchanges.

Photo 2: Here are two ways of adding RS-232 communication capability to the Radio
Shack TRS-80. The COMMS-80 unit is shown on the left; the combination of the Radio
Shack expansion interface and serial-interface board is shown on the right.

Photo 3: A TRS-80 equipped with Level Il BASIC, the COMM-80 interface, and a
Novation CAT modem can be used as a remote terminal for a time-sharing service such
as the Source.
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An example a little closer to home
is the addition of a video terminal and
a printer to a computer system. Both
the terminal and printer are designed
to accept American Standard Code
for Information Interchange (ASCII)
coding, which requires only 7 bits to
define a character.

The connections between the com-
puter and the video terminal can be
either serial or parallel. The choice in
this case is not determined by data
rate but by expense. Parallel com-
munication is relatively easy and in-
expensive for a computer. Few com-
ponents are involved, and a 6-foot
length of nine-conductor cable (seven
lines to carry the 7-bit ASCII data,
one line each for data strobe and
ground) will not cost too much. Serial
interfacing is another matter entirely.

Microprocessors do not naturally
communicate in serial format. There
are no single machine-language in-
structions to perform this function.
To serialize data we must add a
separate hardware device called a
universal asynchronous receiv-
er/transmitter (UART). It looks just
like a parallel port to the processor,
but internally the UART is a very
complicated device.

A UART is a special large-scale in-
tegration (LSI) circuit that accepts a
data byte in parallel form from the
processor and converts it into a
universally accepted serial format.
Any two terminals set at the same
data-transmission rate could con-
ceivably be interconnected to com-
municate, regardless of internal
operating-system differences. The ex-
pense for this flexibility is in the
neighborhood of $200 to $500 per
data channel, depending upon the
computer bus configuration.

Transmitting Serial Data

Serial data can be transmitted in
either synchronous or asynchronous
format. I will address this discussion
only to the latter format since asyn-
chronous communication is the
technique employed in the
COMM-80. The asynchronous for-
mat allows unlimited time gaps to oc-
cur between transmission of
characters.

The internal structure of a UART
consists of a separate parallel-to-
serial transmitter and a serial-to-
parallel receiver joined by common
programming pins. The two sections
can be used independently provided



they adhere to the same bit-format
options. Sending a character from the
processor is simply a matter of per-
forming a parallel-output operation
to the UART. The decoded-output
strobe loads the UART with the data
and initiates the serialization process.

Figure 2 shows a plot of logic levels
versus time during the transmission
of a single character. When no data is
being sent, the data-transmission line
remains in a logic 1 state. A 1-to-0
high-to-low transition on the line
signifies that a character is being sent.
The first bit is called a start bit. The

next 5 to 8 bits are data; these are
followed by a parity bit. Finally, the
end of transmission is defined by the
addition of 1 or 2 stop bits at the end
of the character. The start, stop, and
parity bits are all added as part of the
UART’s function.

Meanwhile, the receiver section of
the UART is continuously monitoring
the input line for the start bit of a
character. When the start bit comes,
the following data bits are placed into
a holding register and their parity is
checked against the state of the parity
bit. Completion is signaled by setting
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a data-available flag. This flag, plus
others defining buffer status, parity,
and overrun errors, is read by the
processor to determine when input
data is ready or when another
character can be transmitted. The in-
dividual pin functions of a typical
UART are described in table 1.

RS-232C Interface Characteristics

So far, 1 have discussed only
serialization of the data. I have said
nothing about voltages or logic con-
ventions associated with control of
the information transmitted between
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Figure 1: Block diagram of components and data flow in the COMM-80 serial and parallel interface for the Radio Shack TRS-80.
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equipment. The Electronic Industry
Association (EIA) RS-232C electrical
specification defines voltage levels
and control signals: a logic level 1 is
called a “mark” or “off” and is con-
sidered to be anything more negative
than —3 V. A logic 0 is called a
“space” or “on” and is considered to
be anything more positive than
+3 V. As a rule, designers tend to
use +12 V and —12 V for the 0 and
1 logic states.

In addition to standardizing the
serial format, the EIA also specifies
that the connector for RS-232C be a
25-pin, D subminiature type (called a
DB-25). The pin assignments and
functions are shown in table 2.

The COMM-80 Hardware

The COMMS-80 is driven only by
signals present on the buses of the
computer. All sections communicate
with the processor as memory-
mapped or directly addressed in-
put/output ports. Figure 3 illustrates
the complete schematic diagram of
the COMM-80 interface in three sec-
tions.

There are two major sections:
parallel printer port and serial port.
They are joined together by a com-
mon address-decoding circuit and
power supply.

Address Decoding

A standard TRS-80 expansion in-
terface has an edge connector com-
monly called the Centronics printer
port. It actually combines an 8-bit
parallel output port and a 4-bit
parallel input port. The addressing
for this section is hardwired for hexa-
decimal memory location 37E8. Part
of this same address decoder is used
for the Radio Shack serial-interface
board. Coincidentally, the Radio
Shack serial interface is decoded to
use I/O port addresses E8 thru EB for
data-transfer and control functions.

The address-decoding section of
the COMMS-80, consisting of IC1 thru
IC7, is designed to decode this set of

START
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Pin Name Symbol Function
Number

1 Ve Power Supply Vee +5 V Supply

2 Vec Power Supply Voo —12 V Supply (Not connected on
AY-5-1015

3 Ground Var Ground

4 Received Data Enable RDE A logic 0 on the receiver-enable line
places the received data onto the output

5 lines.

6 RD8 These are the eight data output

g gg? Iinegs. Rec}ei\éed characters are

; ; 6 right justified; the least significant

9 Hecered Cat B RD5  bit (LSB) always appears on RD1.

10 RD4 These lines have three-state outputs.

11 RD3

12 RD2

RD1

13  Parity Error PE This three-state line goes to a logic 1 if
the received-character parity does not
agree with the selected parity.

14  Framing Error EE This three-state line goes to a logic 1 if
Lhe received character has no valid stop

it.

15  Over-Run OR This three-state line goes to a logic 1 if
the previously received character is not
read (DAV line not reset) before the pre-
sent character is transferred to the
receiver-holding register.

16  Status Word Enable SWE A logic 0 on this three-state line places
the status word bits (PE, FE, OP, DAV,
TBMT) onto the output lines.

17  Receiver Clock RCP  This line will contain a clock whose fre-

quency is sixteen times the desired
receiver data rate.

RDAV A logic O will reset the DAV line.

DAV  This three-state line goes to a logic 1
when an entire character has been re-
ceived and transferred to the receiver
holding register.

18
18 Reset Data Available
19  Data Available

20  Serial Input ; Sl This line accepts the serial bit input
stream. A marking (logic 1) to spacing
(logic 0) transition is required for initiation
of data reception.

21  External Reset XR Resets shift registers. Sets SO, EOC, and

TBMT to a logic 1. Resets DAV, and error
flags to 0. Clears input data buffer. Must
be tied to logic 0 when not in use.

TBMT The three-state transmitter buffer-empty
flag goes to a logic 1 when the data bits
holding register may be loaded with
another character.

22  Transmitter Buffer
Empty

Table 1: Pin functions for the AY-5-1013, AY-5-1015, or COM2017 UARTs.

DATA1 DATA 2

addresses as well as a range of other
addresses. The range for the printer
port is hexadecimal memory ad-
dresses 3708 to 37F8, and the serial
range is hexadecimal I/O addresses
08 to F8. Figure 4 illustrates the
switch settings for the different
ranges.

DATA3 DATA4 DATAS5 DATA6 DATA7

J DATA 8 PARITY STOP1
A T P ) ey ek g o 0 PG s B e e T e R BT

There is a particular rationale for
setting up the addresses this way. A
user attaching a COMM-80 to his
system would naturally set the
switches for the range E8 thru EB, and
the interface would then be complete-
ly compatible with standard TRS-80
software. Should an expansion-

STOP2 START DATA1

LOGIC |

Lss | | | I [ | [ se !
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Figure 2: Logic levels plotted against time during the transmission of an 8-bit data word in asynchronous serial format.
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Pin Name Symbol
Number
23 Data Strobe DS
24  End of Character EOC
25  Serial Output SO
26 TD1
27 TD2
28 TD3
gg Data Bit Inputs ¥Bg
31 TD6
82 TD7
33 TD8
34  Control Strobe CS
35  No Parity NP
36  Number of Stop Bits TSB
37 \ Number of Bits Per NB2
38 ( Character NB1
39  Odd/Even Parity EPS
Select
40  Transmitter Clock TCP

Function

A strobe on this line will enter the data
bits into the data-bits-holding register. In-
itial data transmission is initiated by the
rising edge of DS . Data must be stable
during entire strobe.

This line goes to a logic 1 each time a full
character has been transmitted. It re-
mains at this level until the start of
transmission of the next character.

The entire character is transmitted bit by
bit (that is, serially) over this line. It will re-
main at logic 1 when no data is being
transmitted.

There are up to 8 data-bit-input

lines available.

A logic 1 on this lead will enter the control
bits (EPS, NB1, NB2, TSB, NP) into the
control-bits-holding register. This line can
be strobed or hardwired to a logic 1 level.
A logic 1 on this lead will eliminate the
parity bit from the transmitted and re-
ceived character (no PE indication). The
stop bit(s) will immediately follow the last
data bit. If not used, this lead must be tied
to a logic 0.

This lead will select the number of stop
bits (1 or 2) to be appended immediately
after the parity bit. A logic 0 will insert 2
stop bits.

These two leads will be internally
decoded to select either 5, 6, 7, or 8 data
bits per character.

NB2 NB1 bits/character
0 0 5)
0 1 6
1 0 L
1 1 8

The logic level on this pin selects the type
of parity which will be appended im-
mediately after the data bits. It also deter-
mines the parity that will be checked by
the receiver. A logic 0 will insert odd pari-
ty, and a logic 1 will insert even parity.
This line will contain a clock whose fre-
quency is sixteen times the desired
transmitter data rate.

interface module be added to the
system later, the user would merely
flip a switch specified by table 3 to
change the port address (the expan-
sion interface is set only for 37E8).
The switch circuit is shown in figure
4, The system could then accom-
modate two printers. As table 3
shows, there are sixteen possibilities,
so there could be sixteen printers and
sixteen serial ports. From this point
on, however, I will refer only to the
addressing range of E8 thru EB.

The Printer Port Is a Full 8 Bits
Since I explained parallel ports in
detail last month, I will discuss the

printer port briefly. Initially my in-
tention was to provide a general-
purpose I/O port so that the user
could connect some of my other pro-
jects and interface designs. As it
worked out, however, I decided to
combine efforts and configure the
parallel port to serve as the printer
port as well. The major difference is
that the COMMS-80 incorporates a
full 8-bit input and a full 8-bit output
port. Its address is nominally hexa-
decimal 37E8 in memory-address
space. Writing to memory location
37E8 latches data onto IC14 and IC15
(both 74LS75 devices), and reading
memory location 37E8 gates the

Once you have installed
an RS-232 port, a whole
new world of peripherals
opens up.

printer status signals through the
three-state buffer IC19 (a 7415244
device).

Serial Port

The serial-port section requires
four input and four output strobes to
operate. As previously mentioned,
the serial-port control addresses are
nominally set for hexadecimal E8 thru
EB. Figure 5 more explicitly illustrates
the hardware derivation of these
signals and lists their functions. These
strobe signals coordinate the RS-232C
handshaking, the sense switches, the
data-rate generator, and the UART.
All four subsections can be in-
dependently controlled in software
by reading and writing to the ap-
propriate port address.

The sense switches, for instance,
are merely a convenience. It is a way
for the user to present a frequently
used combination of options., These
switches, outlined in figure 6, allow
selection of data rate, word length,
parity condition, and number of stop
bits. There is, however, no physical
connection between these switches
and the other sections. The software-
driver routine coordinates the option
selection.

First the routine determines the
state of the switches by reading input
port E9. It determines from the setting
of switches SW6 thru SW8 what data
rate the user wants. The particular
code for that rate, selected from table
4, is written to output port E9. The
remaining switch settings are written
into the UART control register EA.
Three bits of this output (b, thru b,)
and input port E8 are used for the RS-
232C handshaking. The data-rate
generator is presented in figure 7.

The sense switches are not ab-
solutely necessary for operation of
the serial interface. Most software
drivers, such as the ST80 program
written by Lance Micklus, offer a
selection of the options through the
keyboard. Separate data rates for the

Text continued on page 54
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Figure 3a: Section of schematic diagram of COMMS-80 interface circuit. Shown here are the data-rate selector, the UART, and the
option-selecting switches. The data-rate selector can be either a COM5016 or a BR1941. Various UARTSs can be used instead of the
AY-5-1013A, including the TR1602, COM2017, 51883, and TMS6011. A UART that uses a single +5 V power supply, such as the
AY-3-1015, may also be substituted.
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Figure 3b: Section of schematic diagram of COMM-80 interface. Connections to data buses and peripheral connectors are presented
here. Some care must be exercised in connecting the COMM-80 to the expansion bus. It is best to use shielded ribbon cable. The pro-
duction version of the COMM-80 includes two auxiliary expansion-bus edge connectors, which are like the one on the back of the
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Figure 3c: Section of COMM-80 interface circuit, including power supply and address-selection circuitry. Power to the interface
should not be cut off while the TRS-80 is in operation, lest programs be lost. Both units should be powered up and down
simultaneously.

Text continued from page 49:
transmitter and receiver can also be
established. This is easily accom-

From this point on, serial com-
munication proceeds by simply

been completely sent or if there is a
received data word available (with

plished by a direct output command
to the data-rate generator using the
codes from figure 6.
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loading the UART with the data to be
transmitted (using the Z80 instruction
OUT EB) and reading the UART
status register to see if the byte has

the IN EA instruction).
The software driver needed for this
interface is too long to discuss in this
Text continued on page 58
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PGND — Protective Ground

Pin 1
This is chassis or equipment ground. It may also be tied to signal
ground.

Pin 2 TD — Transmit Data
This is the serial data from the terminal to the remote receiving equip-
ment. When no data is being sent it is in a marking (1) condition.

Pin 8 RD — Receive Data
This is the serial data from the remote equipment which is transmitted
to the terminal.

Pin 4 RTS — Request to Send
Controls the direction of data transmission.

In full-duplex operation an ‘‘on’’ sets transmit mode and an ‘“‘off" sets
non-transmit mode.

In half-duplex operation an ‘‘on”’ inhibits the receive mode and an *‘off"
enables it.

Pin 5 CTS — Clear to Send
Signal from the modem to the terminal indicating ability to transmit
data. An “on’”’ is “‘Ready’’ and an ‘“‘off” is “‘not ready.”

Pin 6 DSR — Data Set Ready
Signal from the modem to the terminal. An “‘on’ condition indicates that
the modem is ready.

Pin 7 SGND — Signal Ground

Pin 8 CD — Carrier Detect
An “on” indicates reception of a carrier from the remote data set;
“off”’ indicates no carrier is being received.

Pin 20 DTR — Data Terminal Ready: ‘‘on’’ connects the communication equip-
ment to the communications channel; “‘off’’ disconnects the com-
munications equipment from the communications channel.

Pin 22 RI — Ring Indicator
An ‘“‘on’’ indicates that a ringing signal is being received on the com-
munications channel.

Table 2: Designations of pins on the DB-25 connector when used for communication
with an RS-232C interface system and description of corresponding signals.

SW3 SW4

Address Range : SWi1 Sw2

08 thru 0B Closed Closed Closed Closed
18 thru 1B Closed Closed Closed Open
28 thru 2B Closed Closed Open Closed
38 thru 3B Closed Closed Open Open
48 thru 4B Closed Open Closed Closed
58 thru 5B Closed Open Closed Open
68 thru 6B Closed Open Open Closed
78 thru 7B Closed Open Open Open
88 thru 8B Open Closed Closed Closed
98 thru 9B Open Closed Closed Open
A8 thru AB Open Closed Open Closed
B8 thru BB Open Closed Open Open
C8 thru CB Open Open Closed Closed
D8 thru DB Open Open Closed Open
E8 thru EB Open Open Open Closed
F8 thru FB Open Open Open Open

Table 3: Use of the switch-selectable address decoder allows the 1/O address range to
be varied over the range shown here according to the switch positions specified. (See
figure 4.) Radio Shack software uses the address range hexadecimal E8 thru EB.

Listing 1: Part of the output generated during a timesharing session on the Source, in
which the TRS-80 equipped with the COMM-80 and a modem was used as a terminal.
The Source is a service of the Source Telecomputing Corporation of McLean, Virginia.
The hard copy was produced by an LA36 DECuwriter connected to the TR5-80 through
the COMM-80.

SIATA SYBCOM

Sk AR Ok SR ok koo sok ok sk ok SYSTEM  COMMANDS skaokskaokforsiosk ok dokkokskolokok aokok

COMMAND

Th

“LAYE THE % A FI
LINES TO GIVE YOU TIME TO CAT
RESTARTS THE DISFLAY.)

Listing 1 continued on page 5
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Listing 1 continued:
0ATA I

LAYS CERTAIN TCA LIBRARY FROGRAMS AN DATA RABES .

LATE G TIME ANIU DATE.
TE] NELETES A Fl

QUTEUT TO FRINTING TERMINALS

ﬁUTUMﬁTIGﬁLLY.D

YEE SR
FRINTS EOF ALL YOUR FILES.
COMFILES A FORTRAN FROGRAM.

SYSTEM SIGN-ON COMMANI.

INFO NISFLAYS CERTAIN OTHER LIRRARY FROGRAMS ANI DATA RASES .
L.OAD LOANE A FORTRAN FROGRAM.
MATL INVOKES THE ELECTRONIC MATL FROGRAM.
NEORT SORTS A FILE.
OFF SIGNS A USER OFF THE SYSTEM.
FLAY FLAYS COMFUTER GAMES.
INVOKES THE CLASSIFIED AD/RULLETIN BOARD FROGRAM.

FOST
K KUNS A LIERARY FROGRAM.

Nk NISKLAYS THE TIME USED FOR THE CURRENT SESSION.
RUN RUNS A LOADED FORTRAN FROGRAM.

TY LIKE CRTLSTy BUT DOES NOT STOF AFTER 24 LINES.
USAGE SUMMARY OF YOUR SYSTEM USAGE THIS MONTH.

NOTES A COMFLETE LIST OF SYSTEM DNOCUMENTATION ANID FROGRAMMING
MANUALS MAY RE VIEWED RY TYFING IATA SYSHOC.

SONL INE

CLOLES CL0419 TCAOSA TCAOBH TCAOBS TCARSO
TCA4RR TCA434 TCAS16 TCASAY TCAS7E TCASLR
TCA743 TCA766 TCAB30 TCAD14 TCR419 TEOO1 1
TEO106 TCINL40 TCIR202 TCL248 TCI390 TCI419
TCO419 TCIA37 TCI444 TCH4%9 TEIAS0 TCEOS2
TCE129 TCER01 TCERL7 TCER74 TCE317

SOATA URT

TR KRR KKK KK UNITED FRESS INTERNATIONAL KKK sk oK K K KKK oK K K

1) TO ACCESS THE UFI DATANEWS SYSTEMr SIMFLY TYEE, "URL® AND

FRESS "RETURN® .

2y THEN SELECT *NATIONAL"y "REGIONAL"™ OR "STATE" NEWS OR "FEATURES" +
EEATURESY INCLUDES MOST MAJOR NEWS SYNDICATES (NEW YORK TIMES»
UNITED FEATURESs ETC.) AS WELL AS SYNDICATED COLUMNISTS. FOR A
COMFLETE LIST OF FEATURESs INODEXED BY LOGICAL CONTENTS RETURN TO

THE "COMMAND® LEVEL s ANI TYFEs sevovsosvesnssestovssnessssesUPT

3) SELECT FROM THE "GENERAL"» "RUSINESS" OR "SFORTS® CATEGORIES #

THE SYSTEM WILL THEN ASK YOU FOR ONE OR MORE "KEYWORDS®.
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Figure 4: By closing the proper switches, one of sixteen possible address ranges in the
1/O-address space can easily be selected. The switches are optional; the desired address
range may be hardwired. For complete compatibility with standard TRS-80 software,
the hexadecimal address range E8 thru EB should be chosen.
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il il il
or Data Clock
R. Rs Rc Ro Rate Frequency
(00 8l 50 800 Hz
1 OSSO0 D 1200 Hz
0 1 0= =10 110 1760 Hz
1 1 (D1E6) 184582152517
(O d8) 1] 0 150 2400 Hz
1 0 1 0 300 4800 Hz
0 1 1 0 600 9600 Hz
1 1 1 0 1200 19.2 kHz
O SE0 a0 1 1800 28.8 kHz
1 (Oaloj s 2 200 32.08 kHz
0 i 0 1 2400 38.4 kHz
1 1 0 1 3600 57.6 kHz
00 1 1 4800 76.8 kHz
1 0 1 1 72000 1152 kHz
0 1 1 i 9600 153.6 kHz
1 1 1 1 19200 316.8 kHz
Table 4: Chart to select data rates for
the COMb5016 data-rate generator.
Transmission and reception rates may
be set independently, according to the
parameters specified here.

Text continued from page 54:

article. Also, since this interface is
software-compatible with existing
TRS-80 hardware, there is no need to
write your own driver routine. There
are many sources, including the one
listed with this article.

Using the COMM-80

Once you have an RS-232C port in- |

stalled in your computer, a whole
new world of peripherals opens up.
The electronics industry has been
turning out thousands of printers
each year which use the RS-232C in-
terface. For example, if you are in-
terested in word processing, then you
can attach a high-quality daisy-

wheel printer to your TRS-80, Cer- |

tain peripherals require a 20 mA
current-loop interface; the required
circuit is demonstrated in figure 8.
The most obvious application for
the COMM-80 is to transform the

TRS-80 from a mild-mannered per- |

sonal computer into a full-fledged |
computer terminal. Photo 3 shows |

the system connected to a modem in
actual use on the Source timesharing

system. Listing 1 is a printout (from |
an LA36 DECwriter II also connected |

to the same serial interface) of typical
user interaction on this national com- |
puter timesharing network. A look at |

Text continued on page 62 ;
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SEE CORUUS
HIGH PERFORMANGE

PERIPHERALS
AT THESE
SELECTED DEALE

ARIZONA

Computerland

Phoenix 602/956-5727
CALIFORNIA

Computer Place

Carmel 408/624-7111
Computers Are Fun

Los Angeles 213/475-0566
Computer Merchant

San Diego 714/583-3963
Computerland

San Francisco 415/546-1592
Computer Emporium

San Jose 408/227-5414
Computer Plus

San Jose 408/735-1199
Computer City

Santa Ana 714/549-7749
The Computer Store

Santa Monica 213/451-0713
Future World

Stockton 209/952-2028
COLORADO

Colorado Computer Systems
Westminster 303/426-5880
CONNECTICUT

The Computer Store
Stamford 203/356-1920
DELAWARE

Computeriand

Newark 302/738-9656
FLORIDA

Computer Village

Miami 305/266-5965

Gulf Coast Computer
Milton 904/994-8506
GEORGIA

Advanced Computer
Atlanta 404/255-8984
ILLINOIS

Farnsworth Computer
Aurora 372/851-3888
Computer Room
Chicago312/337-6744
Capital Computer Systems
Springfield 217/544-4108
INDIANA

Digital Technology
Lafayette 317/423-2548
LOUISIANA
Microcomputers

New Orleans 504/821-0870
MASSACHUSETTS

The Computer Store
Cambridge 617/354-4599
MINNESOTA

Personal Business Systems
Minneapolis 612/929-4120
MISSOURI

Computer Country
Florissant 314/921-4433
Computers—ASP

Kansas City 816/741-8013
NEBRASKA

Computerland

Omaha 402/391-6716
NEW JERSEY

Computer Encounters
Princeton 609/924-8757

NEW MEXICO

South West Computer
Las Cruces 505/526-2842
NEW YORK

Byte Shop East
Levittown 516/731-8116
Computer Factory

New York 212/687-5001
McGraw-Hill

New York 212/997-4100
Computer Store
Rochester 716/244-5000
NORTH CAROLINA
Standard Computers
Charlotte 704/399-0228

Byte Shop
Raleigh 919/833-0210
OHIO

Byte Ohio
Fairfield Park 216/333-3261
OREGON
Computer Emporium
Portland 503/228-5242
SOUTH CAROLINA
Byte Shop
Columbia 803/771-7824
TEXAS
Computer Center
Amarillo 806/355-5618
Compushop
Dallas 214/234-3412
KA Computer Store
Dallas 214/634-7870
Computer Solutions
San Antonio 512/341-8851
UTAH
Inkley's
Salt Lake City 801/486-3921
VIRGINIA
The Computer Place
Roanoke 702/982-3661
Home Computer Center
Virginia Beach 804/340-1977
WASHINGTON
Computerland Store
Federal Way 206/927-8585
WISCONSIN
Blue Lake Computer
Madison 608/257-4424
INTERNATIONAL
DISTRIBUTORS
CANADA
Corvus of Canada
705/474-5823
GREAT BRITAIN
Keen Computers
602/583254
FRANCE
Micrologie
331/6085560
Sonotec
331/610942
MEXICO
Electronica MYMSA
904/584-2347
WEST GERMANY
Basis D
0251/77023
MM Computer
08051/4523

CORVUS SYSTEMS, Inc.

INTERFACE CONTROL STROBES

ie1 AND HARDWARE FUNCTION
741504 5
£ oy 1Y0 F——[—> INEB (READ MODEM STATUS REG.)
1/0 RD c1 6 a—
11 FE——{"> INE9 (READ SENSE SWITCHES)
i 7t B 15
170 WR > ol 1v2 PP——{> TNEA (READ UART STATUS REG.)
4 el
13 ——{> INEB (READ UART RECEIVED DATA)
ics
7415155
14 9 £ il
s 26 2Y0 ——_"> OUTES8 (MASTER RESET)
) Hip il
AL b e R 216 2v1 P> [ OUTES (SET DATA RATE)
Selad 3 1 (s RT CONTR
o ——— (SET UART CONTROL REG.
Al $ 2v2 [ > OUTEA " ;np MODEM HANDSHAKE )
A0 [:>————13- A 2vY3 E—[:> OUTEB (LOAD DATA OUT TO UART)

Figure 5: Detail figure demonstrating interface-control strobes. The address decoder
(made up of IC3 and IC6) can be set within the range of hexadecimal 08 to F8. TRS-80
compatibility requires a low address of E8. The output-strobe address notations
presented refer only to this setting. Switch settings for other addresses are given in table
3

SENSE SWITCHES

W DATA RATE sw8 SW7 SW6
sws
110 CLOSED CLOSED CLOSED
150 OPEN CLOSED CLOSED
300 CLOSED CLOSED OPEN
o 600 OPEN CLOSED OPEN
¥ 1200 CLOSED OPEN CLOSED
2400 OPEN OPEN CLOSED
4800 CLOSED OPEN OPEN
9600 OPEN OPEN OPEN
SW6
STOP BITS SW5
o S 1 CLOSED
2 OPEN
PARITY
SW4
S ENABLE |
ENABLED CLOSED |
DISABLED OPEN j
SW3 WORD w
LENGTH i e |
.
&1 5 8BITS CLOSED CLOSED |
6 BITS OPEN CLOSED
SW2 7 BITS CLOSED OPEN
8 BITS OPEN OPEN |
PARITY
SW1
Swi _ | sELecr
0DD CLOSED
EVEN OPEN

Figure 6: Programmable sense switches are read by the processor to allow preselection
of UART options under program control. The correspondence of options and switches

is illustrated here.
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Text continued from page 58:

“ efegs .
some of the capabilities available
: through these networks might con-
' vince some people to use the
M TRl eV U ENEER T Ve Y network'’s facilities rather than spend
IC1 741504 14 7 thousands of dollars to build up an
:gg ;ﬁtggg o : independent single-user system. At
IC4 741802 14 7 $2.75 per hour of connect time, it
IC5 7415155 16 8 seems a reasonable alternative. For
6o @l oo L i those of you wishing to contact me
IC7 74LS00 14 7 ! 2 .
IC8 74LS75 5 12 via the Source, my electronic-mail
:8?0 7Gé§igg 12 ? identification is TCE317. I welcome
1611 MG 1489 14 7 questions on this or any other topics
IC12 MC1488 i 1 14 that I might possibly be able to
IC13 COM5016 2 11 9 e
IC14 74LS75 5 12 i
IC15 74LS75 5, 12
IC16 74121 14 7
IC17 AY-5-1013A 1 ) 2
IC18 7415244 20 10
IC19 7418244 20 10
IC20 74LS04 14 7
IC21 74185244 20 10
Table 5: Power supplies needed by the integrated circuits in the COMM-80.

5.0688 MHz
|1 |xa
IC7
741500 ’:‘1:13 X2 .
JECH 13 i st comsoeor  FT ——{> TRANSIT cLOCK )
°UTE9 BR1941 .
STR  DATA RATE 3 v
GENERATOR FR —_> RECEIVE CLOCK
RA RB RCRD TA TB TC TD

a4 |5 |6 |7 £5£5£4£3
J\ J

RECEIVE TRANSMIT

CLOCK SET  CLOCK SET

Figure 7: The data-rate generator determines how fast data is sent and received.
Transmission and reception rates can be set independently. The specifications for set-
ting up the various possible data rates on the COMS5016 are presented in table 4.

+5V
1000

3 20mA

S1K CURRENT

] LOOP

+

FROM PIN 25 10K 2 4.7uF
Ic17 16V
(UART SERIAL OUT) 2N2222

Next Month

Figure 8: Some peripheral devices (ie: a Teletype ASR33) must be connected by means Handheld remote controls fi 07 the
of a 20 mA current-loop circuit; such a circuit that can be attached to the COMM-80 is home-control system as described in
shown here. the January 1980 Circuit Cellar.
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