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Section 1

Overview

This manual contains programming information and hardware specifications for the
TransEra model 7000 Moduiar -Data Acquisition System. As you become familiar
with the contents of this manual you will have at your fingertips a very powerful,
easy to use data acquisition and analysis system.

- -At the heart of MDAS is'a 68000 microprocessor running at 10 MHz. with up to 2048
Kbytes of random access memory. The MDAS operating system resides in 64 Kbytes
of ROM. MDAS also includes a real time clock that is battery-powered and a timing
circuit that generates precise timing signals.

Analog to digital and digital to analog conversions are performed under control of
the microprocessor at rates up to 540 KHz. Access to the data converters is made
through signal conditioning cards (up to 16) that plug into the front of MDAS. The
signal conditioning cards accommodate a wide variety of signal types that include
low level voltages (thermocouples and strain gauges), solid-state relay control for
line voltages, current loops and digital output and input control. if your signai
conditioning needs are not exstensive, a minimally configured access card is
available.

MDAS has the flexibility to support a “dumb” terminal in a stand-alone mode or
MDAS can be a peripheral to a host computer, from a mainframe computer to a
personal computer. in addition, MDAS can do both at the same time; in a terminal
pass—-through mode, only one serial link to a host computer is needed to drive a
terminal and control MDAS.

Another feature of MDAS that gives added versatility is the choice of
communication links to a host. You have your choice of two RS-232 serial ports or
an IEEE-488 (GPIB) interface. Having both of these standard interfaces means you
can communicate with just about any computer.

Programming MDAS is independent of the computer you use because the
commands sent to MDAS are composed of ASCIl standard characters. All of the
MDAS commands consist of a 2, 3 or 4 letter mnemonic command code followed by
parameters that the command may require. Because the commands use standard
characters, programs that you develop for MDAS can be easily moved to different
computers as your needs may dictate.

MDAS uses several different data formats internally including different length
integers and a 32-bit floating point format. Binary format is used by the commands
involving analog data and the floating point format is used by the MDAS math
routines to maintain precision. For your ease of programming, MDAS automatically
converts from one data format to another as needed.

MDAS is designed to serve you as a high performance data aquisision and analysis
system. The versatility of this system gives you the freedom to configure your
system with the front-end signal conditioning that you need and allows you to tie
into the computer of your choice.

7000-070-03 06/85 MDAS Reference Manual
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Section 2

Getting Acquainted with MDAS

The MDAS Hardware

The MDAS hardware consists of two card cages interconnected by a common
backplane. The card cage visible at the front of MDAS receives the various analog
and digital signal conditioning cards. The second card cage is at the back of the
MDAS chassis, behind the back panel.” This card cage receives the power supply,
the processor board, the analog board and (optionally) the memory board.

The card cage at the front of MDAS will hold up to 16 signat conditioning cards.
Each conditioning card interfaces with 4 analog data channels that are connected to
the analog card. ldentification of the channels is as follows: the slots are numbered
from 1 through 16, starting at the left, and the individual channels for a specific slot
are ‘numbered’ A through H starting at the top and going down. For example, the
second channel down on a signal conditioning card plugged in the fifth slot is
channel BS. Any signal conditioning card can be inserted into any slot; however the
channel number referencing a certain signal conditioning card depends on the
location of the card. ’

Signal conditioning cards are inserted along the card guides until the connector has
been firmly seated. The black keeper knob at the bottom of the card provides a
positive lock to prevent accidental removai of the card. The black keeper knob must
be pulled to the extended position before the signal conditioning card can be
removed.

The card cage at the back of MDAS has 4 positions. The top is reserved for the
power supply module and the bottom position is reserved for one of the several
analog cards available. The processor card and the optional memory card occupy
either of the remaining middle positions. The back panel must be removed before
any of these cards can be installed or taken out. The back panel is removed by
unscrewing the four screws along the outside edges of the back panel

Care must be taken to ensure that the correct line voltage is applied to MDAS. The
line voltage selector card is located under the fuse holder and can be removed
without removing the back panel. The two RS-232 and GP-IB connectors are an
integral part of the processor card and stay in place if the back panel is removed.
The display and input switches are part of the power supply assembly and
connection to the processor card is made via a ribbon cable.

7000-070-03 06/85 MDAS Reference Manual
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The MDAS Communication Ports

MDAS can communicate with a variety of devices through the three communication
ports located on the back panel. Two of the ports are standard RS-232 serial
interfaces. These are referred to as PORT1 and PORT2. The third port is an |IEEE~
488 standard parallel port also known as GPIB (General Purpose Interface Bus). This
port is simply referred to as GPIB. The MDAS operating system also considers the
switch/display module, located on the back panel of MDAS, as a communication
device even though its capabilities are somewhat limited compared to devices
generally attached to PORT1, PORT2 or GPIB.

The information transferred through the data ports can be categorized into four
types: Commands, Errors, Input and Output. Commands are sent to MDAS from a
controlling device and govern the operation of MDAS. Errors are output from MDAS,

" indicating a problem with the execution of a given command. The data needed by
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MDAS or generated by MDAS is categorized by the direction of data flow, Input for
data going into MDAS and Output for data going out of MDAS. Any of the
information categories can be directed to any of the three communication ports but
only Errors information can be directed to the switch/display module.

The following example illustrates one of the numerous system configurations
possible. A computer attached to GPIB could send Commands to MDAS; a source of
Input data could be attached to PORT2; a terminal attached to PORT1 could display
Output data; any Errors could be displayed on the switch/display module on the
back panel of MDAS. On the other hand, a system may consist of a single device
{most probably a computer) that is assigned to all four of the information groups,
Commands, Errors, Input and Output.

The RS-232 Ports

There are two RS-232 ports on MDAS. These are referred to as PORT1 and PORT2.
RS-232 is an asynchronous, bit-serial standard that is supported by most computers
and peripheral devices. There are a number of parameters associated with RS-232
interfaces; these parameters must be set the same in both MDAS and the device
interfaced via RS-232. Table 2.1 (page 2-4) shows the various parameter options
available on MDAS. '

The baud rate is the rate at which data is transmitted over the RS-232 interface.
Since this interface is a bit-serial standard, the baud rate is the number of bits per
second that are transmitted.

Parity is a method of verifying that data is correctly received. On the transmitting
end, a parity bit is sent after the bits that make up the transmitted byte. The parity
bit is set such that the number of ‘1's transmitted is either even or odd. On the
receiving end, the parity is checked and the parity bit discarded. If there is a parity
discrepancy, an error message is generated.

The Echo option determines if MDAS will echo data that it receives. This is another
method of data verification: if the echo option is active, every character that is
received is transmitted back to the sending device. Thus if MDAS did not receive a
character correctly, the sending device woulid receive back a different character than
it sent.

MDAS Reference Manual 7000-070-03 06/85



Xon/xoff is a method of controlling the data flow over an RS-232 interface. If
xon/xoff is active and the receiving device of a data transfer cannot process any
more data, the receiving device sends an ASClH control character {~ S) back to the
sending device. Upon receipt of a "~ S, the sending device suspends data transfer
until the receiving device sends a ~Q, indicating that it is ready to receive more
data. If xon/xoff is not active, then control of data transfer is done with the
dedicated control lines established by the RS-232 protocol.

The Delimiter option is not technically an RS-232 parameter but it controls the type
delimiter between values sent from MDAS. A Carriage Return (<CR>) can be
specified or both a Carriage Return and Line Feed (<CR><LF>) may be used to

~delimit values. The format needed depends on the requirements of the device that
MDAS is sending data to.

Some RS-232 parameters are pre-set and not aiterable. The number of bits per
character is 7. The number of stop bits is 1 for all baud rates between and
including 75 and 4800. For baud rates 8600 and 19200, the number of stop bits is 2.
Each channel operates in full-duplex mode.

The GPIB Port

GPIB (General Purpose Interface Bus) is a standard designated by IEEE-488. There is
one GPIB port on MDAS and it is referred to simply as GPIB. It is a byte—parallel
port accompanied by several control and handshake lines. There are oniy two
parameter options for GPIB, address and delimiter.

The address option is used to select the GPIB device address that MDAS shouid
respond to. The range of allowed addresses is 0 to 30 inclusive. There are no
secondary addresses required; if any secondary addresses are received, they are
ignored.

The delimiter option is the same as for PORT1 and PORT2. Depending on the
requirements of a receiving device, MDAS can delimit values with either a Carriage
Return (<CR>) or both a Carriage Return and Line Feed (<CR><LF>].

MDAS is not able to be a GPIB bus controller. The GPIB function subsets to which
MDAS conforms are the following:

SH1 Source Handshake capability

AH1 Acceptor Handshake capability

T8 Basic Talker with no serial poil

TEO No Taiker with address Extension
. capability

L4 Basic Listener

LEO No Listener with address Extension

capability

SRO Service Request capability

RLO No Remote Lockout capability

PPO0 No Parallel Poll capability

DCO No Device Clear capability

DTO0 No Device Trigger capability

CO0 No Controller capability

7000~-070-03 06/85 MDAS Reference Manuat
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The Switch-Display Module

The switch/display module is located on the back panel and consists of a 12
character display and three input switches. The three switches, SCROLL, RESET and
ENTER are used to configure the communication ports according to the needs of the
system. The dispiay is normally off uniess the configuration set-~up mode has been
entered or if an error occurred while the switch/display module was set up as the
Errors device. The operation of the switch/dispiay module is explained in detail in
the next section.

How to Configure the MDAS Communication Ports

- The -configuration—of “the - MDAS -communication “ports is done by entering the

configuration set-up mode. Normally the MDAS operating system is either idling
(waiting for a command) or executing a command. In both cases, the display is off,
unless an error has occurred. By pressing the ENTER switch, MDAS will enter the
configuration set-up mode and the first entry of the set-up menu will appear on the
display. When in this mode, port assignments for commands, error messages and
data transfers can be made. Also, the communication parameters for the three
ports as required by the system configuration can be selected. All of the set-up
information can be saved in non-volatiie memory. When MDAS is turned on, the
communication ports are automatically configured to the set-ups stored in the non-
volatile memary.

In the configuration set-up mode, the various assignments are presented as entries
on the set—up menu. Each menu entry appears one at a time on the display. To
move through the menu entries, press the SCROLL switch and the next entry will
appear. When the end of the menu is reached, the SCROLL switch returns to the
top, to the first menu entry. A list of the menu entries follows:

*COMMAND DEV Command Device {CMD)
*QUTPUT DEV Output Device {OUT)

*INPUT DEV Input Device (INP)
*PORT1 RS-232 Port 1

*PORT2 RS-232 Port 2

*GPIB GPIB Port (IEEE-488)
*SAVE SAVE set-up

The first three menu entries are used to assign the three information types,
Command, Output and Input, to the devices that suit the needs of the system.
These three entries are also MDAS commands; this means that under program
control assignment of the information types can be changed to different devices.
The next three entries allow for the configuration of the communication ports to the
requirements of the system devices. The last entry provides for the current set-up
to be saved in the non-volatile memory. )

When all the required modifications have been made, the RESET switch will return
the MDAS operating system back to what it was doing before entering the set-up
mode.

MDAS Reference Manual 7000-070-03 06/85



Making Port Assignments

The port assignments direct the four types of information to the desired devices.
An example may serve best in explaining how to make the port assignments. First
the information type is selected from the menu by pressing the SCROLL switch until
the type is displayed. This will be one of the four first menu entries, *COMMAND
DEV, *INPUT DEV, or *OQUTPUT DEV.

Each of these menu entries has a sub-menu from which the port to be assigned is
selected. To enter the sub-menu, the ENTER switch is pressed. The current port
assignment will then be displayed. Entrance into the sub-menu is indicated by the
absence of the ™ in the display. Once the sub-menu has been entered, the

= switches -are--used to modify the port -assignment and/or-exit the sub-menu. - The
switches perform the following functions in these sub-menus:

SCROLL Selects the next port assignment
option.

RESET  Selects the next menu entry
without affecting the current
port assignment.

ENTER Makes the displayed port the
current port assignment and then
selects the next menu entry.

The sub-menu options are the same for these four entries with the exception that
*ERRORS DEV includes the switch/display module (referred to as LED). The options
are the following:

PORT1

PORT2

GPIB

Table 2.1
RS-232 Parameter Options
Baud Rates Parity Echo Xon/Xoff Delimiter
75 110 no parity no echo no xon/xoff <CR>
1345 150 even parity echo xon/xoff <CR><LF>
300 600 odd parity
1200 1800
2000 2400
4800 9600
19200
7000-070-03 06/85 MDAS Reference Manual
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Configuring the Ports

The menu entries *PORT1, *PORT2 and GPIB are used to set port parameters to the
correct option in order to establish communication to the devices that make up the
system. The sub-menus are made up of the options that are available for the
selected port. After selecting one of the ports (*PORT1, *PORT2 or *GPIB) pressing
the ENTER switch will cause the current value of the first option to be displayed.
From then on the panel switches perform the following functions:

SCROLL Selects the next option of the
sub-menu.

- 'RESET - Selects the next menu entry

2-6

without affecting the current
option assignment.

ENTER Makes the displayed option the
current option and then selects
the next sub—-menu entry or next
menu entry if there are no more
sub-menus.

The sub-menus for the RS-232 ports are baud rate, parity, echo, xon/xoff and
delimiter. The options available for these sub-menus are given in Table 2.1.

The sub-menus for the GPIB port are address and delimeter. The cptions for the
address sub—-menu are 0 through 30 and the options for the delimeter sub-menu are
the same as for the RS-232 ports.

Saving the Current Set-Up

The *SAVE entry in the menu is used to store all the current options in non-volatile
memory; to store the current options the ENTER switch must be pressed. When
MDAS is turned on, the communication parameters are all set according to what
was stored in the non-voiatile memory.

The MDAS Command Syntax

MDAS commands are divided into several fields. Each field contains letters, digits,
"+ “-" and ".”. All other characters with the exception of the semicolon (;), are
treated as field delimiters. The semicolon is used to terminate a command. Valid
delimiters include Carriage Return and Line Feed characters which means that MDAS
commands may span more than a single line.

The first field in an MDAS command is a two-, three- or four-letter code that
identifies the command. The mnemonic nature of the command code is intended to
make command code easier to remember. This field is followed by delimiters and
as many other fields as required by the command. Parameter fields are generally
numeric, and may be either floating point or fixed point, and either signed or
unsigned.

MDAS Reference Manuai 7000-070-03 0685



MDAS Data Formats

Several data formats are used with MDAS. Internally, MDAS uses a 32-bit floating
point format as well as 3 binary formats. Data transmission is done in either a
floating point format or a fixed point format using ASClHl characters.

Internal Floating Point Format
The floating point format consists of a sign bit, a seven bit exponent and a 24 bit

mantissa. Each floating point number occupies four bytes of memory. The range of
numbers that this format handles follows:

Largest + number: 9.22337177E+18
Smallest + number: 5.42101070E-20
Largest — number: -9.22337177E+18
Smallest - number: -5.42101070E-20

Transmission of floating point data is done using ASCIl characters and according to
this format: -123.456E-12, where the minus signs show the position of optional plus
signs.

All of the math commands use the floating point format. If the data in an input
buffer is not in floating point format, it is converted to floating point automatically
as the math is performed; the input data buffers themseives are not altered by the
math commands. A buffer must be defined large enough to accommodate the
floating point format if any math commands are to be used on that buffer.

Internal Binary Format

There are three binary formats used internaily; these are byte (8 bits), word {16 bits)
and long-word (32 bits). In each case the binary data is represented in 2's
complement notation. All of the data conversion routines use the word format with
one exception; if a buffer is defined as floating-point, the ANALOG INPUT (Al)
command will store gain-adjusted voitage in floating-point format.

The long-word format is always used with the Count Input command. This allows
for maximum resolution and versatility. The long-word format may also be used
with the Digital Input and Digital Output commands for configurations with more
than 16 digital channels.

The byte format is only used with the Digital Input and Digital Output commands. If
the number of digital channels is eight or less, the byte format will make more
efficient use of memory.

7000-070-03 06/85 MDAS Reference Manual
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FFT Frequency Format

MDAS uses two formats to represent frequency data. The first format, FFT Real
Format, is used to represent frequency data derived from signals having no
imaginary components. The second format, FFT Complex Format, is used for data
derived from signals having both real and imaginary components. in the FFT Real
Format, the frequency data for a real signal occupies the two output buffers, each
1/2 the length of the input buffer that contains the real signal. The first output
buffer contains the real coefficients of the frequency data. The second output
buffer contains the imaginary coefficients of the frequency data, with the exception
of the first term. This term is 1/2 the real coefficient of 1/2 the sampling frequency;

- the imaginary portion of the Oth or DC frequency term which would normally occupy

2-8

that position is, of course, zero. This format is produced by the FFT real command
and is used as input by the INVerse fft command. The format of these buffers is
illustrated in Table 2.2 (N is the length of the input buffer.)

In the FFT Complex Format, the frequency data for a complex signal occupies the
outputs buffers, each the same length as the input buffers that contain the complex
time-domain signal. The first output buffer contains the real coefficients of the
frequency data and the second output buffer contains the imaginary coefficients of
the frequency data. This format is produced by the FFT complex command and is
used as input by the INVerse fft command. The format of these buffers is illustrated
in Table 2.3. .

If a spectrum of a signal having no imaginary components is represented in the
second format, the coefficients of the imaginary portion of the DC term is zero, as
is the coefficient of the imaginary portion of the -N/2 frequency term. All of the
coefficients of terms whose position is greater than or equal to N/2 (that is, the
negative frequency terms) are the complex conjugates of the corresponding positive
frequency terms.

If a spectrum of a signal having no imaginary components is represented in both
formats, the data have the relation illustrated in Table 2.4.

Table 2.2
FFT Real Format
POSITION in buffers MEANING
(0 is first element)
0 {in first buffer) real coefficient of DC or 0 frequency term
0 (in second buffer) 1/2 real coefficient at 1/2 sampling freq.
1 (both buffers) coefficient of 1/N * sampling frequency term
2 (both buffers) coefficient of 2/N * sampling frequency term
N/2 -2 coefficient at (N-2)/2N * sampling freq.
N/2 -1 coefficient at (N-1)/2N * sampling freq.
MDAS Reference Manual 7000-070-03 06/85




Table 2.3
FFT Complex Format

POSITION in buffers
(0 is first element)

0 (in real buffer)

1 {(both buffers)
2 (both buffers)

N/2 - 2

N/2 - 1
N/2
N/2 + 1
N/2+2
N-2
N-1

MEANING

d. c. or 0 frequency term
1/N * sampling frequency term
2/N * sampling frequency term

coefficient at (N-2)/2N * sampiing freq.
coefficient at (N—-1)/2N * sampling freq.
coefficient at 1/2 * sampling freq.
coefficient at ~(N—-1)/2N * sampling freq.
coefficient at -(N-2)/2N * sampling freq.

coefficient at -2/2N * sampling freq.
coefficient at —1/2N * sampling freq.

Table 2.4

FFT Real and FFT Complex Format Comparison
for Input with No imaginary Components

POSITION in first format
0 (in real buffer)

0 (in imaginary buffer)

1 {(both buffers)

2 (both buffers)

N/2-1 (both buffers)

EQUIVALENT in second format

0 {in real buffer)

-N/2 {in real buffer)

data at pos. 1 + complex conjugate of data
at pos N-1

data at pos. 2 + complex conjugate of data
at pos N-2

data at pos. N/2-1 + complex conjugate of data

at pos N/2+1

7000-070-03 06/85
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Error Messages

If MDAS encounters a problem executing a command, an error message is sent to
the device currently assigned to receive error information. A device can be
assigned either with the *ERRORS DEV command or by using the switch/display
module. The twelve errors are:

1. “JALUE “ Value of parameter invalid

2. "RANGE “ Parameter out of range

‘3. - "WIDTH “ Invalid word width or
unmatching word sizes

4, "CNFLCT” Two output buffers have
the same name

5. “SYNTAX” Incorrect number of
parameters in command line

6. - "COMAND” Invalid command

7 “MEMORY” Not encugh memory for
requested operation

8. “SPEED ” Period too fast for sequence

9. “MATH ~ Divide by zero

10. “LABEL “ Incorrect label definition

11. “STACK * Stack overflow

12. “SPAWN “  Error in a spawned process

If the Error Device is set to the LED -display, the error message is displayed on the
LED display.

The format for error messages is:
CC:mmmmmm [n]

CC is the command code of the command that MDAS tried to execute. mmmmmm
is the error message as printed in the above list. [n] is the position of the bad
parameter in the command line. |If the command code itself is not 2, 3 or 4
characters, then APPL is displayed in place of a command code (APPLlication error).

When a GET ERROR command is issued, only the error number is sent to the data
output device, the error message on the LED display is cleared and the error
number is set to 0. The CLEAR ERROR command sets the error number to 0 and
does not affect the LED display.
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Section 3

MDAS Commands

The descriptions of the MDAS commands have been organized alphabetically into
three categories: Information Transfer commands, MDAS Environment commands,
‘and Math commands.

The Input/Output commands include all commands that involve the movement of
data, analog or digital, in or out of an MDAS. This category inciudes such
commands as those to read analog data, read the real-time clock and send data to
a host.

The MDAS Environment commands include commands that control the manner in
which MDAS operates. Commands in this category include defining buffers, defining
output device and setting the trigger mode.

The Math commands perform various mathematical functions on data in MDAS.
There is no data transferred but the commands are ail executed within MDAS.
Square root. scaling and addition are some of the commands in the Math category.

In order for MDAS to correctly interpret commands, the syntax described in this
section must be followed. Each command statement consists of three parts: the
command code, command parameters and the command terminator. The command
code is the two, three or four letter code at the beginning of a command statement
and the command parameters are shown enclosed by angle brackets, <>. The
command terminator is the semicolon.

Some commands have optional parameters; these are indicated by brackets, [1. Any
parameters enclosed in brackets do not have to be included in the command
statement. Any parameters not enclosed by brackets must be present in the
command statement. Additionaily, some optional parameters or parameter groups
can be repeated. This is indicated by [..] and means the contents of the previous
optional parameters may be repeated.

Each command description is accompanied by an example in BASIC. The examples
assume that host device #1 has been opened and is either an RS-232 or GPIB
device connected to MDAS. It is also assumed that device #1 is connected to an
MDAS port that has been set as the command port, the input port, the output port
and the error port. The examples are described from the MDAS point of view. More
extensive examples can be found in Appendix A.

Identification of the MDAS channels depends on the slot where the conditioning
card is located and the position of the channel on the card. The slots are numbered
from 1 through 16, starting at the left, and the individual channels for a specific slot
are ‘numbered’ A through D starting at the top and going down. For example, the
second channel down on the 4th card is channel b4.
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Al

I/0

Analog Input

Reads analog data and stores it in MDAS memory

<gain> gain factor for channel

Syntax: Al <reps> <chan> <bufA> <gain> [<chan> <bufn> <gain>][..]

where: <reps> number of repetitions of the sequence
<chan> name of channel to take data from
<bufA,n> name of buffer to receive data

Description

ANALOG INPUT performs an analog to digital
conversion on each channel specified in the
command and stores the digital data in the
specified buffer. Before a conversion is
performed, the internal gain is set to the
value specified by <gain>. The values of
amplification are 1, 2, 4, 8, 16, 32, 64 and 128.

Buffers that are intended to be used with this
command must be defined either as floating
point or word integer (type 2 or 4). For
buffers that are defined as floating point, the
value stored in the buffer is divided by the
gain whereas in the integer format, the data is
not gain adjusted. Stored values in integer
buffers have a range of -32768 to 32767. Any
data conversion specified by the DeFiNe
Channel instruction is used in computing the
final result if a floating point buffer is used.

Conversion ends when the number of
repetitions (<reps>) of the specified
sequence are taken. If <reps> contains a
decimal point, the portion to the right of the
decimal point represents the number of
sequences to retain before the trigger
becomes true.

The same channel may be specified more
than once in the list; if this is done, alternate
samples from that channel will be placed in
two or more different buffers. The same buffer
may not be specified more than once in the
list; if this is done, a "CNFLCT” error will be
generated.

If the period specified by the SET PERIOD
command is not long enough to take the
requested number of channels in the
sequence, a “SPEED” error will be generated.
The minimum period allowed depends on the
number of channels in the sequence, the
trigger type and whether or not any pre-
trigger samples have been requested.

For a sequence of just one channel and no
pre-trigger samples, there are four minimum
period values depending on the chosen
parameters. If the trigger type is i-3 or 5-8
and the number of samples is less than 65535
the minimum period is 2.6E-6 seconds. If the
trigger type is 1-3 or 5-8 and the number of
samples is greater than 65535 the minimum
period is 3.6E-6 seconds. If the trigger type
is 4 the minimum period is 18E-6 seconds. If
the trigger type is 0 the minimum period is
1.6E-6 seconds.

If the trigger type is 0, the period is less than
2.6E-6 and the buffer type is 2 (word integer),
the buffer size must be defined 2 points larger
than the desired number of points.

For sequences with more than one channel,
the minimum period is derived from the
following equations: trigger type 0: minimum
period = (channels * 6.2E-6) + 4.4E-6 seconds;
trigger type 1