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This supplement describes certain features of the MiniMINC
system that are not documented in other MiniMINC manuals. It
contains material on new graphic routines, serial ASCII pro-
gramming, and on the connection of serial ASCII devices to a
MiniMINC system.

The supplement also supplies troubleshooting information for
MiniMINC devices.

Most of the features described in this supplement apply to
graphic programming and to the use of the serial ASCII rou-
tines. Before reading this supplement, you should understand
general properties of the MiniMINC system, including the use
of MINC routines in programs.

Therefore, you should read this supplement after you have read
Books 1-4 of your MiniMINC documentation set.

PREFACE



CHAPTER 1

SERIAL ASCII PROGRAMMING

Serial ASCII programs allow a MiniMINC system to communi-
cate with serial ASCII instruments. These instruments respond
to ASCII characters received on a communication line. Many
such instruments can also return information to the MiniMINC

system, and this information is also transmitted as a series of
ASCII characters.

Serial ASCII instruments are used in a very wide range of appli-
cations and include such devices as interactive plotters and ana-
lytical balances. Not all instruments interpret particular ASCII
characters the same way. The character LF (ASCII 15) is com-
monly used by line printers and terminals to control the move-
ment of paper; on other, unrelated devices, this character might
be used to activate a different function or it might be transmit-
ted from the device to MiniMINC to indicate a condition pecu-
liar to that device. A particular device’s interpretation of char-
acters forms the “protocol” for that device.

Because individual serial ASCII instruments have device-
specific protocols, this manual cannot generalize about device
protocols. Each type of instrument comes with its own user’s
manual, which defines the instrument’s protocol.

The section “Working with Serial ASCII Apparatus” describes
the physical connection of serial ASCII devices to a MiniMINC
system. The only general requirement for connecting such a de-
vice to MiniMINC is that the device conform to the RS-232C
standard for serial interfaces. The specifications and user docu-
mentation for serial ASCII devices will state explicitly whether

GENERAL
DISCUSSION
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the device conforms to RS-232C. If a device conforms to this
standard, “Working with Serial ASCII Apparatus” gives you

specific procedures for connecting the device to MiniMINC.

As many as three serial ASCII devices can be connected simul-
taneously to a MiniMINC.

After you have connected a device to your MiniMINC system
and have learned the device protocol, you can write serial ASCII
programs with a set of special MiniMINC routines:

1.

SET_SERIAL specifies the speed at which characters are
transmitted to or from a particular device, the number of
bits per character, and the parity scheme (ODD, EVEN, or
NONE) used by the device to verify received characters.
SET_SERIAL also defines the speed at which characters
can be printed by a line printer device (LP:) connected to the

MiniMINC.

CIN receives characters from a connected serial device.

COUT sends characters to a connected serial device.

NOTE

In setting transmission speeds (baud rates), the
SET_SERIAL routine accepts baud rate parameters
as high as 19200. However, as discussed in the section
“Working with Serial ASCII Apparatus,” the max-
imum speed at which characters move through the
three serial ports is 240 characters per second.

A high baud rate, such as 9600, may be required to
make an electronically valid connection to certain de-
vices. In such a case, the SET_SERIAL argument
must be 9600, and the signals that represent an indi-
vidual character will be sent at that rate. However,
no more than 240 of such characters can be sent in a
second.

Therefore, baud rates do not translate consistently into
a number of characters transmitted per second. A
baud rate of 300 means that 30 characters are trans-
mitted per second while transmission is in progress. If
characters are transmitted in bursts, and not contin-
uously, the net transfer rate (or “throughput”) will be
lower.

—
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Some serial ASCII instruments require a specifc set of at-
tributes for their physical communication line to a computer. A
familiar example of of such an attribute is the baud rate.

SET_SERIAL is used to describe to the MiniMINC system the
attributes of a particular serial line. The serial line ports are la-
beled TERMINAL #1, TERMINAL #2, and TERMINAL #3on
the back of your MiniMINC chassis.

You can also use SET_SERIAL toset the baud rate and parity of
the serial port labeled PRINTER. Depending on the type of out-
put device you connect to the PRINTER port, you may need to
change the port’s baud rate from its default speed of 300 baud.

A single SET_SERIAL statement sets the attributes of asingle
serial port. To set attributes for several ports, use an equal num-
ber of SET_SERIAL statements.

SET_SERIAL(option,port-designator,baud-rate,bits)

option This argument isastring expression consisting of a sin-
gle option word enclosed in quotation marks, or consisting of
several option words separated by commas, with the whole se-
ries enclosed in quotes. The valid option words are as follows.

1. If you omit the option string, NONE and LP: are selected by
default.

If you include a port-designator and omit the option string,
the default becomes simply NONE.

LP: directs SET_SERIAL to the PRINTER port. If you
specify LP:, you cannot specify a port-designator argument,
because there is only one PRINTER port.

2. ODD sets the designated port to odd parity. Some instru-
ments require characters to be transmitted and received
with odd parity.

3. EVEN sets the designated port to even parity.

4. NONE sets the designated port to no parity.

port-designator This is an integer from 1 to 3, specifying a sin-

gle port from the group labeled TERMINAL #1, TERMINAL
#2, and TERMINAL #3. Recall that you cannot specify a port-

SET_SERIAL: SET
ATTRIBUTES OF
SERIAL LINE

Operation

Statement Form

Argument
Descriptions



MiniMINC SUPPLEMENT

Related Routines

designator and the LP: option in the same SET_SERIAL
statement.

If you omit the port-designator argument, a value of 1 is used by
default.

baud-rate This is the baud rate at which the designated serial
port will operate. The only valid values are 50, 75, 110, 134.5,
150, 300, 600, 1200, 1800, 2000, 2400, 3600, 4800, 7200, 9600, and
19200.

If you omit the baud-rate argument, a rate of 300 baud is set by
default.

bits This gives the number of bits per character. The only valid
values are 5, 6, 7, and 8. Note that this argument specifies the
number of bits actually used to represent the character code.

If you omit the bits argument, the value 8 is used by default.

NOTE

At 110 baud, an additional two bits are appended to the
character code as stop bits. At all other baud rates, one
bit is used as a stop bit. Character codes are also pre-
ceded by a single start bit. Consequently, characters
are ordinarily represented by 10 bits in a digital
stream (1 start bit + 8-bit character code + 1 stop bit).
This information may be useful in calculating the
character throughput for a particular application.
See the discussion of the CIN routine for further
information.

1. CIN and COUT transmit characters through the
TERMINAL ports. Use SET_SERIAL to designate the
port’s attributes before using CIN or COUT

2. Because SET_SERIAL can change the baud rate of the
PRINTER port, it can affect the speed with which informa-
tion is printed. Commands that send information to the
printer include SAVE, COPY, and DIR. The OPEN state-
ment can also open a file called “LP:”. Information subse-
quently output to the file “LP:” is directed to the PRINTER
port and will be printed on a line printer if one is connected.
For more information on SAVE, COPY, DIR, and OPEN,
see Book 3: MINC Programming Reference. Further in-
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formation on MiniMINC line printers is provided in this
manual.

1. All of MiniMINC’s serial ports have physical limitations on
transmission speed. For instance, the three TERMINAL
ports have a maximum character throughput of 240 charac-
ters per second. However, to form an electronically valid
connection between MiniMINC and a particular instru-
ment, you may need to specify, with SET_SERIAL, a high
baud rate such as 9600.

A table of the maximum character rates is given in the sec-
tion “Working with Serial ASCII Apparatus.”

?MINC-F-Invalid or conflicting options requested

You included some option word other than LP:, EVEN, ODD,
or NONE. Reenter the SET_SERIAL statement with valid
options.

?MINC-F-Serial line number must be in range 1-3
You entered a port-designator that was neither 1, 2, nor 3. Reen-
ter the SET_SERIAL statement with a valid port-designator.

?MINC-F-lllegal baud rate specified
You entered a baud-rate that was not a valid value. Reenter the
statement with a valid baud rate.

?MINC-F-lllegal number of bits specified
You entered a bits argument that was neither 5, 6, 7, nor 8. Reen-
ter the statement with a valid value.

?MINC-F-Specify either LP: or serial line number, but not both

You specified the LP: option and a port-designator in the same
statement. Reenter the statement. If you want to set attributes
for a printer, omit the port-designator. If you want to set at-
tributes for TERMINAL #1, TERMINAL #2, or TERMINAL
#3, omit the LP: option; you may also need to specify the ODD or
EVEN option in this case.

SET_SERIAL(LP:",,1200)
sets PRINTER port to operate with a 1200-baud printer (no
parity).

SET_SERIAL("LP:™)
resets PRINTER port to 300 baud.

SET_SERIAL
same as SET_SERIAL("LP:”)

Restrictions

Errors

Examples
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CIN: COLLECT
CHARACTER
STRING INPUT

Operation

Statement Form

Argument
Descriptions

SET_SERIAL("ODD",1,9600,7)

sets TERMINAL #1 port to operate with a 9600-baud device, us-
ing odd parity and 7 bits per character. Note that because of
physical limitations of TERMINAL ports, character transmis-
sion will actually occur at a maximum of 240 characters per
second.

SET_SERIAL(,1)
sets TERMINAL #1 port to no parity, 300 baud, and 8 bits per
character.

CIN receives characters transmitted in serial ASCII format via
a serial transfer channel.

MiniMINC systems have five serial channels. The ports for
these channels are located on the back of the MiniMINC chassis,
and they are labeled CONSOLE, PRINTER, TERMINAL #1,
TERMINAL #2, and TERMINAL #3. The CONSOLE port
should be used only to connect the MiniMINC VT105 terminal to
the chassis. The PRINTER port should be used only to connect a
line printer. The PRINTER port is identified by the logical
name LP: in such statements as SAVE LP:.

Use the TERMINAL ports to connect serial ASCII instruments
to MiniMINC, following the instructions in the section “Working
with Serial ASCII Apparatus.” Use the CIN routine to collect
characters from the TERMINAL ports only.

" MiniMINC systems also have a port labeled MODEM. This port
" 1s not used by MiniMINC; do not connect instruments to it. The

MODEM port is used by optional communication software not
discussed in the MiniMINC manuals.

CIN (Option,string—name,string—length,port,timeout—interval)

option The only valid option is the word RETRIEVE. The
RETRIEVE option retrieves any characters arriving since the
last CIN statement. The retrieved characters are assigned to the
input string variable named by the string-name argument. If
there was no previous CIN statement, there will be no charac-
ters to retrieve.

When you use the RETRIEVE option, a maximum of 128 pre-
vious characters can be retrieved. The first character assigned
to the input string is the first one received since the last CIN
statement. If more than 128 characters have arrived since the



SERIAL ASCIl PROGRAMMING

last CIN statement, CIN retrieves 128 characters and then halts
with a fatal error.

If you omit the option word, the first character assigned to the
string is the first character that arrives after the current CIN
statement begins executing. Characters arriving prior to the
current CIN statement are lost.

In RETRIEVE mode, CIN collects as many characters as speci-
fied by the string-length argument. For example, if the string
length is 10, then CIN collects 10 characters starting with the
first character after the most recent CIN statement. If more
than 10 characters have already arrived, CIN still collects only
10 characters; the surplus characters can be retrieved by the
next CIN statement. If fewer than 10 characters have arrived,
CIN collects all the characters and waits for the remaining char-
acters necessary to make a string of 10.

When you specify a variable-length string (string-length=0) in
RETRIEVE mode, CIN continues collecting characters until
one of the following conditions occurs:

® A carriage-return character (ASCII 13) is received.
® The timeout interval expires.

e The MINC BASIC string limit of 255 characters is
reached. :

®  The limit of 128 previous characters is reached (error
condition occurring when more than 128 characters
have arrived since the last “non-RETRIEVE” CIN
statement).

string-name The name of the string variable to which col-
lected characters are assigned. This argument must be either a
string variable, such as S$, or an element of a string array, such
as S$(1).

You cannot collect an array of strings with a single CIN
statement.

You cannot omit the string-name argument from a CIN
statement.

string-length The length of the character string to be col- .
lected. Valid values are 0, and the range of integers from 1 to 7
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255. The use of RETRIEVE mode imposes certain restric-
tions on the length of a received string. See “Restrictions” for
this routine.

A value of 0 specifies a variable string length. For variable
strings, CIN collects characters until the timeout interval is
reached, or the maximum of 255 characters is reached, or the
carriage return character isreceived. The carriage return char-
acter itself does not become part of the collected string, nor is it
included in the character count. Note that if your instrument
terminates its messages with a carriage return and a line feed,
your program will always see the line feed as the beginning of
the next message.

Values in the range 1-255 specify fixed-length strings. When col-
lecting characters for a fixed-length string, CIN recognizes no
particular character as a terminator. Therefore, such charac-
ters as the carriage return can become part of the collected
string and therefore are included in the character count.

The timeout interval is especially useful in collecting fixed-
length strings. When collecting characters for a fixed-length
string, CIN continues executing until the number of requested
characters has arrived and been collected. Therefore, the
timeout interval assures that CIN finishes executing in case, for
some reason, the routine never receives a sufficient number of
characters.

port The serial port carrying input characters. Valid values
are 1, 2, and 3, designating the ports labeled TERMINAL #1,
TERMINAL #2, and TERMINAL #3, respectively.

Before using CIN, be sure to use the SET_SERIAL routine to
select the correct attributes for the designated port.

If you omit the port argument, a value of 1 (designating
TERMINAL #1) is used by default.

timeout-interval The time interval after which CIN considers
the current string to be complete. Valid values are 0 and the
range of decimal numbers greater than or equal to 0.1.

A value of 0 specifies no timeout.

A value greater than or equal to .1 specifies the timeout interval
in seconds. The interval .1 seconds is the smallest interval
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guaranteed to be precise. The resolution of the timeout interval
is one tick of the system clock.

If you omit the timeout-interval argument, a value of 0 (no
timeout) is used by default.

1.

COUT sends character strings to an instrument connected
to a serial port. COUT can send strings of fixed or variable
length. ‘

SET_SERIAL defines the attributes of a particular serial
port. These attributes are the baud rate, the number of bits
per character, and the type of parity (ODD, EVEN, or
NONE). These attributes must be set to match the specifica-
tions of a particular instrument.

In a program that transfers serial ASCII characters, the at-
tributes of the serial port must be set before a CIN statement
attempts to receive characters from the port. In such a pro-
gram, be sure that the SET_SERIAL statement is executed
before any CIN or COUT statement.

SET_SERIAL has default values for all its arguments.
However, it is good practice to include the required values
explicitly inthe SET_SERIALstatement. If you include the
values explicitly, the resulting program will be easier for
you and other users to interpret and modify.

Include a SET_SERIAL statement in any program that
uses CIN and/or COUT. Do not assume that the attributes of
aportare “already” set to the correct values, even if you have
set the attributes in a previous program.

The SAVE, OPEN, and COPY statements allow you to list
programs or print data on a line printer. In these state-
ments, the line printer is identified by the logical name LP:.
To work with these statements and with the logical name
LP:, the line printer must be connected to the PRINTER
port. CIN and COUT cannot send characters to the
PRINTER port.

SAVE, OPEN, and COPY are related to CIN and COUT in
that they, too, allow the serial transfer of ASCII characters
toa connected device. However, they cover the special case of
line printers. CIN and COUT should be used instead for
other types of serial transfer.

Related Routines
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Restrictions

Errors

10

1. A CIN statement with the RETRIEVE option can retrieve
up to 128 characters received since the completion of the
most recent CIN statement. Therefore, you can use CIN to
collect an essentially continuous stream of character input
becauseyou can process strings as they arrive without losing
intervening characters.

The 128-character maximum also imposes a practical limit
on the sustainable rate at which characters can be input. At
9600 baud, 128 characters can arrive in approximately 135
milliseconds. At 1200 baud, 128 characters can arrive in ap-
proximately 1 second.

To establish the actual character throughput for a given ap-
plication, divide the baud rate by the number of bits per
character plus stop bits (usually 10)—this gives the number
of characters that the TERMINAL port can handle per sec-
ond (“hardware” throughput). Figure the time taken by
your program to process 128 characters and divide the time
by 128—this gives the number of characters that the pro-
gram can handle per second (program throughput). The
character throughput is the hardware throughput, pro-
gram throughput, or 240, whichever is lowest.

2. CIN does not echo received characters. That is, CIN does not

automatically transmit a received character back to the sen-
der for display or verification.

3. If you direct a CIN statement to a TERMINAL port to
which no device is connected, the system may appear to be
malfunctioning or inactive. Type two CTRL/C commands to
exit from the CIN statement.

?MINC-F-Channe!l or unit # not in system for the routine

?MINC-F-Data lost—transfer rate too high

You specified an invalid channel number (the port argument) in
the statement.

More than 128 characters have arrived since the last CIN state-
ment finished executing (RETRIEVE mode).

The characters are arriving too quickly for CIN to receive them.
Characters are arriving at the wrong baud rate. (Be sure that

you have set the baud rate correctly with a SET_SERIAL
statement.)
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?MINC-F-Invalid or conflicting options requested
You entered an invalid option word in the CIN statement. If you
include an option word, RETRIEVE is the only valid option.

?MINC-F-No workspace available for the string specified
The string you specified in the string-name argument requires
more memory than is available in the workspace. Reduce the

size of the program if possible, or use the EXTRA_SPACE
command.

?MINC-F-Use array element instead of array for argument #

You specified an array name for the string-name argument. The
string-length argument can accept input for asingle string only;
therefore, the string-length argument must be either the name
of a single string or the name of an element of astring array, such
as C$(1).

None.

COUT sends characters in serial ASCII format via a serial
transfer channel.

MiniMINC systems have five serial ASCII channels. The
ports to the channels are labeled CONSOLE, PRINTER,
TERMINAL #1, TERMINAL #2, and TERMINAL #3 on the
back of the MiniMINC chassis. The chassis also has a port called
MODEM that is not used by MiniMINC. The MODEM port is
used by optional communication software that is not discussed
in the MiniMINC manuals.

The CONSOLE and PRINTER ports are reserved for use by the
MINC VT105 terminal and by line printers, respectively. COUT
sends characters to instruments via the TERMINAL ports.

See section “Working with Serial ASCII Apparatus” for instruc-
tions on how to connect serial ASCII devices tothe TERMINAL
ports.

COUT(option,string-name,string-length,port)

option The character string selecting an optional mode for
COUT.

If you include the option word WAIT, COUT pauses and waits
for the transfer to finish before allowing the next program state-
ment to execute.

Examples

COUT: SEND
CHARACTER
STRING OUTPUT

Operation

Statement Form

Argument
Descriptions

11
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Related Routines

12

If you do not include an option word, COUT starts the transfer
and passes control to the next statement when at most 32 charac-
ters remain to be sent. In this mode, the transfer will finish while
the program continues.

string-name The variable name for the data sent. COUT re-
quires that the string-name argument be a string expression.
You cannot send a complete string array with a single COUT
statement.

You cannot omit the string-name argument from a COUT
statement.

string-length The number of characters to send. Valid values
are 0 and integers in the range 1-255.

A value of 0 sends as many characters as are contained in the
string, up to the string maximum of 255 characters. COUT ap-
pends a carriage return to the transmitted string when the
string-length is 0.

Values in the range 1-255 send a fixed number of characters
from the string; no carriage return is appended. The transmis-
sion begins with the first character in the string. If the string
does not contain enough characters, COUT sends only as many
as are in the string.

If you omit the string-length argument, a value of 0 (variable-
length string) is used by default.

port The port to the serial channel that carries output charac-
ters. Valid values are 1, 2, and 3, designating the ports labeled

TERMINAL #1, TERMINAL #2, and TERMINAL #3,
respectively.

Besure that the port you designate has been assigned the correct
attributes by a SET_SERIAL statement.

If you omit the port argument, TERMINAL 1 is designated by
default.

1. CIN collects character strings from an instrument con-
nected to aserial channel. CIN can receive strings of fixed or
variable length.

2. SET_SERIAL defines the attributes for a serial port that is
then designated in a COUT statement. When you use COUT
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in a program, include the appropriate SET_SERIAL state-
ment, and be sure that SET_SERIAL is executed before
COUT. Do not assume that the designated port is “already”
set to the required attributes, even if you have doneso in a
previous program.

3. The SAVE, OPEN, and COPY statements allow you to list
programs or print data on a line printer. In these state-
ments, the line printer is identified by the logical name LP:.
To work with these statements and with the logical name
LP:, the line printer must be connected to the PRINTER
port. CIN and COUT cannot send characters to the
PRINTER port.

SAVE, OPEN, and COPY are related to CIN and COUT in
that they also allow the serial transfer of ASCII characters
to a connected device. However, they cover the special case of
line printers. CIN and COUT should be used instead for
other types of serial transfer.

1. When you omit the option word from a COUT statement,
COUT ecan finish executing when up to 32 characters re-
main to be transmitted. A second COUT statement, again
without the option word, can start executing before the first
transfer is complete. However, the second statement cannot
finish executing until the total number of characters re-
maining from both statements is less than or equal to 32.

?MINC-F-Channel or unit # not in system for the routine

You specified an invalid channel number (the port argument) in
the routine statement. The port argument must have the value 1,
2, or 3.

7MINC-F-Invalid or conflicting options requested
You entered an invalid option word in the COUT statement. If
you include the option word, WAIT is the only valid choice.

?7MINC-F-Use array element instead of array for argument #
The string-name must be a string expression.

?MINC-F-Serial output channel # is not ready.

You specified a channel (port) that was not ready, such as a port
to which no device is connected. This message may also occur if a
connected device is not asserting the required DTR (Data Ter-
minal Ready) signal.

None.

Restrictions

Errors

Examples

13
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WORKING WITH
SERIAL ASCII
APPARATUS
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All communication between the MiniIMINC system and exter-
nal apparatus occurs through the serial input/output ports on
the rear of the MiniMINC chassis (see Figure 1). These ports
provide EIA standard signals and are not suitable for communi-
cating with ASR 33/35 teletypewriters and other equipment re-
quiring 20 milliampere current loop interfaces.

FUSE OFF
34 250V

o

r———-==-- i} MODEM

[ 1

: TERMINAL NO. 2 : PRINTER °
= | =
E TERMINAL NO. 1 : CONSOLE coRp
) | [ S

MR-8-196-79

Figure 1. MiniMine Serial Input/Output Ports

One of these ports, labeled MODEM, provides all the control
lines necessary to transmit and receive data via modulator/
demodulator apparatus (modems) of the kind provided by com-
mon carriers and others for long distance transmission of digital
data.

NOTE

The MODEM port is not used by the MiniMINC sys-
tem. It cannot be addressed by the routines [/
SET_SERIAL, CIN, and COUT. The MODEM portis |
used by optional communication software that is not |},
discussed in the MiniMINC manuals. N

A second port, CONSOLE, is dedicated to the MiniMINC
terminal.

The remaining four ports (PRINTER, TERMINAL #1,
TERMINAL #2, and TERMINAL #3) are functionally identical
except for their maximum operating speeds and are capable of
communicating with most terminals, printers, and other appa-
ratus designed to operate with serial ASCII code. The speed of
all input/output ports (except MODEM and CONSOLE) can be
set to any permitted rate with the SET_SERIAL routine.
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The serial input/output ports are capable of communicating in
either full- or half-duplex mode at the rates specified in Table 1.
Note, however, that each rate assumes no competition from
other devices simulataneously communicating with the system.
The actual maximum rates for all devices on a system will de-
pend on how many other devices are competing for attention,
how fast the other devices are operating, what mode they are
operating in (half or full duplex), whether they operate at a con-
tinuous pace or in bursts, and so on.

Table 1. Maximum Character Rates for
MiniMINC Serial I/O Ports

Maximum Rate

1/0 Port (char/sec)
Console 960
Printer 960
Terminal 1 240
Terminal 2 240
Terminal 3 240

When printers and terminals manufactured by Digital Equip-
ment Corporation are involved, nospecial cables are required. If
the cable provided with the unit mates with the desired input/
output port, it should make the necessary connections without
further user manipulation. When apparatus not manufactured
by Digital is to be used, it may be necessary to make up custom
cables. Figure 2 and Table 2 provide the required information.

PIN 13 * PIN1 PIN 1 » PIN 13
oooooooooooé 4000000000001{
?OOOOOOOOOO? 10.00...00.1‘

PIN 25 - PIN 14 PIN 14 » PIN 25
(ALL OTHER CONNECTORS} MODEM

MR-S-197-79

Figure 2. Serial Input/Output Connector Pin Identification 15
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Table 2. MiniMINC Serial Input/Output

Port Connector Signals

Connector

Console (female)

pin 2
pin 3
pin 20
pin 1
pin 7

Stgnal Designation Dervice Group

LA38 DECwriter IV,

Term Xmit Data LA34 DECwriter IV,
Term RCV Data LA36 DECwriter II,
Term RDY VT50 Decscope,
Chassis GND VT100 video terminal,
Signal GND VT105 graphic terminal,

VT52 DECscope

Printer (female)

pin 2 LP Xmit Data LA35 DECwriter II,
pin 3 LP RCV Data LA36 DECwriter II,
pin 20 LP RDY LA38 DECwriter IV,
pin 1 Chassis GND LA34 DECwriter IV
pin 7 Signal GND

Modem (male)

pin 2 Modem RCV Data

pin 3 Modem Xmit Data

pin 12 SEC Carrier Detect

pin 5 PRI CTS

pin 22 Ring Indicator

pin 8 Carrier Detect Bell System type:

pin 6 Data Set RDY 103, 113, 202, 212

pin 11 SEC RTS or equivalent

pin 4 PRI RTS

pin 20 DTR

pin 17 SYNCLKR

pin 15 SYNCLKT

pin 1 Chassis GND

pin 7 Signal GND

I

pin % 3
pin 8 2
pin 20
pin 7
pin 1

Terminal 1,2,3 (female)

Term 1 Xmit Data LA36 DECwriter II,
Term 1 RCV Data VT50 DECscope,
Term 1 RDY VT52 DECscope,
Signal IN (GND) LA34 DECwriter IV,
Chassis IN (GND) LA38 DECwriter IV,

VT100 video terminal
VT105 graphic terminal




NOTE

A typical serial ASCII protocol includes the signals
DSR (Data Set Ready), DTR (Data Terminal Ready),
CTS (Clear to Send), and RTS (Request tosend). Please
note the following exceptions for MiniMINC:

1. MiniMINC requires DTR but does not supply
DSR.

2. MiniMINC neither requires nor provides CTS or
RTS.

SERIAL ASCIl PROGRAMMING
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After a reverse transform, you must divide each element of the
resulting arrays by the data-length argument.

data-length The number of points in each of the component ar-
rays that are used as input to FFT, Valid values are powers of 2
that range from 8 to 2048. The real-component and imag-
component arrays must each contain at least this number of ele-
ments. (The actual maximum array length depends on the
amount of available workspace; see the LENGTH command in
Book 3.)

real-component The name of the integer array containing the
real component of the (complex) input data that is to be trans-
formed. FFT replaces the input data in this array with the
calculated frequency coefficients.

The nature of the FFT algorithm requires that the data satisfy
certain conditions. See “Restrictions” for the FFT routine.

imag-component The name of the integer array containing
the imaginary components of the (complex) input data to be
transformed. FFT replaces the input data with the calculated
frequency coefficients.

The nature of the FFT algorithm requires that the data satisfy
certain conditions. See “Restrictions” for the FFT routine.

If the input data are real, then all elements of the imag-
component array should be 0.

scale-factor The integer scale factor used to scale the real and
imaginary components of the result to provide the final result.

For efficient calculations, FFT requires integer input arrays.
However, because integer values are limited in range, FFT re-
quires a mechanism for keeping the data values within the inte-
ger range during its calculations. It does this by dividing all the
values by 2 whenever necessary to keep within the range. There-
fore, the results are proportionally correct but need to be scaled
in order to restore the original absolute values. After FFT has
finished, the scale-factor argument contains the number of divi-
sions. Create final results in two real arrays by multiplying each
element of the integer result arrays by 2 to the power n (wheren
is the scale factor).

1. POWER calculates the power spectrum of a set of data by
using the real and imaginary coefficient arrays calculated



