Mark 12
DMS 1000
Operator's Manual

 Version 5

January 1995

WESTERN GRAPHTEC INC



10.5.1 Inserting a Trace

The first menu item on the \TRACE/ menus is \Insery/. This allows you to insert a
different trace after the currently selected one. You can assign each trace on the
display to any of the inputs that were actually captured within the data file.

1. \nsert/ allows you to add
any input from the current fle
into the screen fayout. Inputs

File are inserted below the one L ;CAP_0001..DAT]
X currently selected,
Wy S L o .
- Al S
il whiey
Modify. .. INPOTQ2 Q
Zoom INPUTO3 :
Info... INeUTo4 fi-i =
INPUTOS _
Analyze INPUTOG I \
Scale... { Txpgro7
AntoScale ITNPUTOS @
Ta.

2. After you select \insert/ and EDIT
press <ENTER>, choose any
INPUTE0O2 input from among thost
contained within the file, and it
will be inserted before the
selected input.

Inserting a New Trace Onto the Display

Important Notes:

. The list that appears will contain only those inputs that were captured!

. The new trace will appear below/after the currently selected trace on the
screen

. This has no effect on the hard copy output!
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105.2 Beleting a Trace

You may delete any trace from the screen. This process can be reversed at any
time later by using the \insert/ menu item shown in the previous pages (se¢

10.7.1).
File Options [MEM:CAP GOOL1.DAT]
X © i
i H
bl o o ).
_ % B B H N i
Modify... f H f S -
Zoom H 3 HER
Info...
Analyze o NEMCER \*-E
Scale... .I
AntoSsale T
Selecting an input's \Delete/ menu
item and pressing <ENTER: EDIT
TNEUTOL removes it from the screen. i vou
save this file, deleled inputs will not
be saved 1o the new file.
Deleting a Trace from the Display
Imporiant Note:
. This has no effect on the hard copy output!
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1053 Modifying a Trace

Any trace on the display can be modified. This means that the input that it is
assigned to can be changed to any other input contained within the capture data
file. When you select this menu item you will be shown a list of ail the inputs
contained in this file.

1. \Medifty/ allows you to
Eilel change this input to any other

[MEM:CAP OO0L.DATI
= input from the current file. a

- ]
I, . ol s

Delete
COm \
Info...
Bnalyze @
Saale...
AutoScale !
— 7
2. After you seiect \Modify/ and
= press <ENTER>, choose any input
from among those contained within
ANEELO0Z the file, and it will be inserted in
place of the selected input.
Modifying a Trace
Important Notes:
. The same input can be assigned to as many different traces as you like. There
are no fimitations.
. This has no effect on the hard copy output!
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1054 1ooming A Trace

You may “zoom” any of your traces up to the full height of the waveform area or
the screen. Select this menu item {0 cause this trace 1o be zoomed. Select il

again to “unzoom” this frace.

jFile Options [MEM:CAP G0O1.DAT]

x a
Insert... EREIEE 7
belete B
Modify. . . \\
o \RTTERCLIITATE
analyze P
Scale. .. [ :i fi
AntoScal E EN H :
sl § 7 “I\ RO
N [:-Jggg\: NN {Ilas : ~J/’
ifriie Nt i :
) E WERENE i i e I
I RN LAﬂerzoomEng...
I e T
Voom/ makes the selectec ]
input fill the entire window area EDIT
TNPUTOL {expands it on the Y axis)
Zooming a Trace
Important Note:
. This has no effect on the hard copy output!
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1055 Getting Trace Inio

You may get a text summary of the pertinent facts about this trace. Select the
\Info.../ menu item and a message box will appear as shown in the illustration

below:

File Options {MEM:CAP 0GGOL.DAT]

Pl 5~ v wir e
Modify... [rdinini TRl L
Zoom HEH :g i

MEM:CAP_0001.DAT

INPUTOL
~4.027072 to 4.037286

e

\Infe/ shows you some basic
information about this input. Eote

INPUTOL

Getting Important Information About a Trace

The file path and name are shown for reference, followed by the input that this
trace is assigned to and the overall span of this input.

Important Note:

You may make a hard copy of this and virtually all other screens by holding
down the <SHIFT> hardKey and touching the <ESC> hardKey.

.
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10556 Analyzing a Trace

The DMS1000 can now perform some basic analysis of the selected inpu
channel. It performs this analysis on the area of the waveform that is betweer
the x and o cursors.

When you select \Analyze.../ from any of the \TRACE/ menus, you will see this
message box on the screen containing a report about this input, including:

Min 1 The minimum amplitude vaiue of this input

Max The maximum amplitude vaiue of this input

Pkto Pk: The total peak-to-peak value of this input
Average: The average value of this input

RMS: The RMS (root mean squared) value of this input

\Analyze/ shows you some pertinent
information abou! the selecled input,

File tions including the min, max, peak-to-peak,
x ave, and AMS Y.axis values between
Insert... , the cursors.
Delete R
Modify... pif. »
Zoom fl,"
Info... :g / H
TR
A EEEEE o NI
Scal ;
%u?‘ Min: 1.289058 Volts
Max: 1.406879% Volts

Fk to Pk: 0.142589 Volts
Average: 1.339076 Volts
RMS: 1.339692 Volts

PTal A

EDLIT

INPUTO This analysis data is presented ir
whatever unit of measurement has
been chosen for the Y axis under the
VOPTIONS/ menu: real unils, usel
units, or samples.

Analyzing a Trace

Important Notes:

. The values are expressed in whatever the Y-axis units are set fo under the
{OPTIONS/ menu

. The values only apply to this input
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. The values only apply to the area of this input that lies between the x and o
cursors
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10.5.7 Scaling aTrace

You can scale any trace’s amplitude up or down in the display. This has n¢
effect on the hard copy print-out. Select \Scale.../ from any input's \TRACE
menu and you will be presented with the *Scale” dialog box. Here is where you
can enter a scale factor. if you wanted to reduce this trace’s amplitude by half.
you would enter a scale factor of 0.7. Hf you warted to doubie or triple the heighi
of a trace you would enter 2 or 3, respectively.

\Scale/ aliows you to adiust the Y
axis on the screen. This aiows you

File Options to increase or decrease the
* ampiitude on the screen. A scale
reieee]  of "7 is no change, "2" doubles it,
Insert... piebedeiod w5« nalves it, etc.
Delete Ha g
Modify. .. D, i
Zoom Y. B
Info. .. A S
Analyze Scale

Qo Ca.

2 P17

'« O EDIT
INPOTOL
Scaling a Trace
Imporiant Notes:
. Scaling applies only to this input
. Scaling has no effect on the hard copy print out
. If you want to scale the trace autornatically to be as large as possible, use the

next menu item, called \AutoScale/

. If you want to apply AutcScale to all traces simultaneously, use the \AutoScale/
menu jtem under the \OPTIONS/ menu at the top of the screen. These are
“global” controls that will affect alf channels. See 10.4.13, AutoScaling the
Display.
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1058 AutoScaling a Trace

To AutoScale a trace so that it is as large as it can be on the display, use this
menu command. If you want more control over the scaling, see 10.7.7, above.

\AutoScale/ automatical
adjusts the scale of this input
" : s0 that the max and min
File tions amplitudes are spread across o maDAL]
B . the entire avaitable height on
Insert... E i~} the screen, %
Delete A S
Modify...
Zoom Zaek
Info.., 2 ;"\E :
Y i
Analyze H H
Scale. e IR
B S
ToAuwScaleall [y 3o0 o poey
traces at ance, ¥ Axis Units
use the "
\AutoScale/ Print Options '
INE meny item under
the YOPTIONS/ Grid
menu. These Interpolation
functions have oSeale
no effect on the
hard copy output, Done

Auto-Scaling a Trace

Important Notes:
. AutoScaling applies only to this input
. If you want to apply AutoScale to alf traces simultaneously, use the \AutoScale/

menu item under the \OPTIONS/ menu at the top of the screen. These are
‘global” controls that will affect all channels. See 10.4.13, AutoScaling the
Display.

. This has no effect on the hard copy output.
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10.6 Using the Gursors

The x and o cursors provided on this screen are some of the most important tool
that you can use when analyzing, reviewing, saving, searching through, an

making hard copies of your captured data files.

The cursors allow you 1o select, or *bracket” the area of data that will be printec
analyzed, or saved to a new file.

Using them is as simple as moving the highlight to the cursor of choice, and thel
using the jog-wheel to move it left or right. As you move each cursor, you wi
notice that the information in the fieids at the bottom of the screen generall
changes to reflect the current location of the cursor.

b~

File £ iol

When you select the x
cursor, the value of the
top waveform will be

shown in the status

:CAP 0001.DATY

15.00 u e

INPUTOL at X = 0.012988 ¥

o m

Note: The unit of
measurement uysed is
selectable under the
\OPTIONS menu. iIn
this example, the Y
axis is set 1o "Voits"

Using the x and o Cursors

Note: The x cursor is also used as the starting location of all SEARCHES, but thi
search does not stop at the o cursor. This requires the Search Script Optior

M12-SCR
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Now try the other cursor. Move the highlight to it (using the jog-wheel), then
press <ENTER:>:

When you select the O
cursor, the value of the

Fild 1op waveform will be {MEM:CAP 0Q01.DAT)
P shown in the status bar. ., o

15.00 © 254.73 m Note: The unit o

INPUTOL at O = 23432 measurement used is
- = selectable under the

\OPTIONS/ menu. In
this example, the Y axis
is set to "Samples™

Using the o cursor
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10.7

Search Script Related Functions

Please refer to the SEARCH SCRIPT section of this manual before trying to use
this function for the first time.

“Search Scripts” is an optional firmware feature that was introduced in mid-1894.
You can determine if your DMS1000 has this option installed by looking closely a
the {EDIT} softKey at the bottom of the screen. |f it is dark and active, then the
Search Script option is installed. If it is gray, and nothing happens when you
press it, then the Search Script option is not instalied on your DMS1000.

If you do not have this option, you may wish to skip this section. Or, you may be
interested in this capability and wish to learn more about it before purchasing it.

Assuming that you have the Search Script option, here is where you woulc
access it from. Because Search Scripts are created based on a particulal
captured data file, you must first have one loaded on this -REPLAY- screer
before attempting to create, edit, or load a Search Script.

. L Until a SEARCH SCRIPT
Fil has been created/loaded [MEM:CAP 0001.DAT]

the {NEXT} softKey will be

grey and not available. H
e
To create/lcad @ SEARCH  Fi#iiudu it
SCRIPT, press the {EDIT} femmgeenirmndonet
softKey. ittt
If the {EDIT} softKey i
grey, then the SEARCH L :
SCRIPT option is no g H :
instafied. i femnfrenend
AR R (] m : Q
R AT |
EcottIEN EERER
il |
INEXT} key grey = no SEARCH EDIT

SCRIPT loaded

{EDIT} key grey = SEARCH
SCRIFT option is not instalied.

Determining if You Have Search Script Capability

important Notes:

You must first load a capture data file on the -REPLAY- screen before you ca
load, edit, or create a new Search Script.

Searching begins at the x cursor
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10.11

Applying Search Scripts

10.

Go to the -REPLAY- screen
Load the data file that you wish to search.

Put the x cursor at the location from which you want the script to begin
looking.

Press the {EDIT} softKey to access the -SEARCH SCRIPT- screen

On that screen, load the script that you wish to apply, or create a new
one

Make sure that your script is saved before proceeding.
Press {Exit} to return to the -REPLAY- screen

Press the {FIND} softKey. The script will be applied to the data starting
at the location of the x cursor. Each time a “true” or “trigger” is found, the
system will beep and the x cursor will be moved to that place. The status
bar will give the trigger focation in time.

Press {FIND} as many more times as desired. If there are no more
“triggers,” then the status bar will read “No Trigger Found.”

To apply the active

Fi] SEARCH SCRIPT, press [MEM:CAP 0001.DAT}
the {NEXT} scftiey... x
A : po
S N AN U et K
RN :
; N £ i RN
EEANR AU ENREA K
i R S ©
fobond E ENE Y
RN : Nf
....... A

The script will be appliec
= from the x cursor and wilt
-4 continue untit a "match” is
4 found...

Q G ECIT

Searching begins a
the X cursor locatior
and will continue to the
end of the file.

Searching Through a Capture Data File
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1012 Finding Valid “Trigyer” Points

File Options {MEM:CAP 0001.DAT]

%
X T
LI Pz AN
F s 7 :
HEENE A e r
<
When a "match” or "trigget” is found,
the system will beep, this message
....... ; will appear, and the x cursor will be
Tt placed at the trigger location.
JEIO o e E St
T T T ) H R
EDIT

Trigger Found at 134.34 ms —

— s (N TS
Search Script Has Found a Valid “Trigger” Point

Keep pressing {FIND} (the binoculars icon) until the system no longer finds &
valid “trigger” point. When no more points can be located, the screen will look

like this:
i
File tiod If a "trigger” is not found, then L. 0001.DAT]
| this message will appear, and =
~t the x cursor will remain ir
H place.
i ;
i
i H
i
I
N
- > EDIT
— 0
——- Ko Trigger Found -

el (N
Search Script Has Failed to Find a Valid “Trigger” Point
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10.8

Replay Screen Alphabetical Reference

Conventions:

WENLUY

\Menu ltern/

WSubmenu item//

{SofiKey}

[Screen Button/Field]

<Front Panel Key>

“caption/something printed on the screen”

{EDIT}
SoftKey 6 on -REPLAY- screen

{Search Script function—icon is a logic chart). Accesses the -SEARCH
SCRIPT- screen. Same function as the \Search.../ menu item under the
\FILE/ meny.

{EXIT}
SoftKey 1 on -REPLAY- screen

{(icon is an open door} Exits from this screen and returns to the previous
screen. :

\FILE/

Menu on -REPLAY- screen

This menu contains menu itemns for opening, saving and printing data
files, as well as accessing the -SEARCH SCRIPT- and -CHART
LAYOUT- screens.

{NEXT}
SoftKey 5 on -REPLAY- screen

{Search Script function—icon is a pair of binoculars). Applies the active
Script to the current data file, starting from the x cursor. Each
subsequent press resumes searching from the last trigger point found.

[o] Cursor
o cursor on the -REPLA Y— screen

This on-screen curser can be moved by selecting it with the highlight and
them pressing the <ENTER> key. Al this point you may use the jog-
whee! to move the cursor left or right through the data file. The actual
units at the intersection of the top trace and the cursor will be indicated in
the Status Bar.
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10.8

Replay Screen: Aiphabetical Reference, continued

[o] Field
o field on the -BEPLAY- screen

“This field shows the x-axis value of the [o] cursor. This indicates the
distance from the beginning of the file in the unit of measuremen
selected by \X Axis Units >/ under the \OPTIONS/ menu.

\Open.../

Menu item under \FILE/ menu on -REPLAY- screen

Allows you to select a *.DAT captured data file for replay/review/analysit
on this screen.

\OPTIONS/

Menu on -REPLAY- screen

This menu contains menu items for controlling the appearance an
behavior of the on-screen cursors, the presentation of data on the
screen, and the printing of data.

{Print}
SoftKey 2 on -REPLAY- screen

(lcon is DMS1000 with chart paper coming down) Exits from this scree!
and returns to the previous screen.

\Print.../

Menu item under \FILE/ menu on -REPLAY- screen

Allows you to print the currently loaded captured data file to th
DMS1000 in whatever chart format is currently selected.

\Search.../

Menu item under \FILE/ menu on -BEPLAY- screen

Aliows you to select a *.DAT captured data file for replay/review/analysi
on this screen.

DMS1000 Operations Manual Section 10, Page 242 The Replay Scree



\TRACE/
Menu on -REPLAY- screen

There are up to four \TRACE/ menus displayed at a time on the
-REPLAY- screen. They do not have the word “trace” on them, but are
rectangular blocks arranged vertically along the left edge of the screen.
Move the highlight to the trace block desired (the Status Bar indicates
which INPUT number is selected), and then press <ENTER> to see the
\TRACE? menu appear.

Each \TRACE/ menu contains important menu items for inserting,
deleting, and modifying the selected trace, as well as analyzing, getting
information about, scaling, and zooming the selected trace.

TRACE parameters do not affect the data that is printed to the chart.

[x] Cursor
x curser on the -REPLAY- screen

This on-screen cursor can be moved by selecting it with the highlight and
them pressing the <ENTER> key. At this point you may use the jog-
wheel to move the cursor left or right through the data file. The actual
units at the intersection of the top trace and the cursor will be indicated in
the Status Bar.

[x] Field
x field on the -REPLAY- screen
This field shows the x-axis value of the [x] cursor. This indicates the

distance from the beginning of the file in the unit of measurement
selected by \X Axis Units >/ under the \OPTIONS/ menu.

[xo0] Field
x field on the -REPLAY- screen
This field shows the delta x-axis value of the [x] and [o] cursors. This

indicates the distance between the cursors in the unit of measurement
selected by \X Axis Units >/ under the \OPTIONS/ menu.

{ZOOM IN}

SoftKey 3 on -REPLAY- screen
{icon is a magnifying glass and plus {+) sign)} Expands the T-axis on the

screen, making the area currently bracketed by the x and o cursors
appear full-scale across the screen.

{ZOOM OUT}
SoftKey 4 on -REPLAY- screen

(lcon is a magnifying glass and minus {-) sign) Compresses the T-axis
onthe screenby 2:1.
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section 11 SCSI Interfacing

SCSi (Small Computer Systems Interface) is a computer interface used to
connect mass storage devices like hard and floppy disk drives and tape backup
drives, directly to microcomputers. It was popularized by the Apple Macintosh
series of microcomputers, on which it has been a standard feature since the mid
1980’s. In the 1980’s, it has become a common option on IBM PC’s and
compatibles, particularly because so many CD-ROM drives employ SCSI as their
interface.

You may add the optional M12-SCSlI interface to any DMS1000 which is running
firmware revigion 4.0 and higher. M12-SCGSl is a PC board that plugs into one of
the user slots on the back of the DMS1000. it makes the DMS1000 able to write
data to internal or extenal SCSI hard disks and other similar media.

The SCSI interface supports up to seven SCSI devices, although you can only
actually control one device at a time. You can easily copy files from internal
memory to any SCSI drive attached, or between SCSi drives.

Many users capture data to SRAM first and then copy it to SCSI, for one or both
of these reasons:

. You can write to SRAM faster than you can write to SCSI (because there
are no moving parts in RAM).

. You can use the “circular memory” capabilities of SRAM 1o set the trigger
point anywhere within the data file. This means that you can record data
that occurred BEFORE the trigger. This is NOT POSSIBLE with SCSI.
SCSI acquisitions are always 100% POST TRIGGER.
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11 M12-S6S1 Architecture

Looking at the rear pane! of the DMS1000, we can see the M12-SCSl (option)
piugged next to a M12-H120 {(option):

© @] ©

CH 1
2 (@

!}) >

= chHz £

- S = S

N A

CH g

X

[

Z

by ]

<

=

42}

> @@

IN3A3

M12-8CS I— M12-4A

Rear Panel of DMS1000 with M12-SCS! and M12-H500 options

The M12-SCSI includes a rear panel SCSI interface connector for attaching
external hard disks. The M12-H500 {or any other internal drive} is attachec
internally to the SCSI bus:
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Internal Hard Disk
M12-H120 or M12-H80

SCS8! foard
M12-8CS!
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11.2

This internal connection is important, because it allows you to “daisy chain”
muttiple SCSI drives externally. The last drive must be terminated. Consult your
SCSI documentation for more information about this.

DMS1000 with one (1) internal and up to six (6) external drives

Capturing Data

Capturing data to SCSI is no different than capturing data to SRAM (see Capture
Section), with the limitations mentioned above {lower speed and lack of pre
trigger capability).

Simply change the volume from “MEM” to one of your SCSI volumes in the fil¢
dialog box on the -CAPTURE- screen. The DMS1000 will capture data to the
SCSi drive.

When you first power-up the DMS1000, it queries all SCSI drives and attempts tt
cross-reference each one to the list of drives contained in DRV.CFG, a file that
part of the operating system in FEPROM. Each drive listed in the file has bee!
tested by Western Graphtec and proven 10 be able o sustain a given MTI
(Maximum Transfer Rate), without interrupting the data.

If the SCSI drive is not found in this file, the DMS1000 will “mount” it anyway
allowing you to use it. However, it will use the best estimate of the MTR for thi
device, which may be higher or lower than the device can actually suppor
Accordingly, it is possible but not advisable to attach SCSI drives that have nc
been tested by Western Graphtec and had drivers added to the system,

These upper limits are used on the -CAPTURE- screen, so if you try to input
sample rate that is not possible, the firmware will not let you. In all cases, if yoi
set a sample rate and then iater “turn on” more channels to be captured on th
“TRIGGER- screen, the firmware will check again and wam you that it must lowe
the sample rate based on the number of channels selected for capturing.
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13 Hard Disk Drives

All SCSI drives may have varying MTR’s (Maximum Transfer Rates). The MTR
is the hard disk’s ability to write data continuously to disk.

For example, the M12-H500 has an MTR of 600 kwords/sec. This means that
you can write a fotal of 600,000 samples to this disk per second. Divide the MTR
by the number of channels you are acquiring to derive the maximum sample rate
that can be set on the -CAPTURE- screen. Thus, if you are acquiring ten

- channels to disk, you can set the sample rate no higher than 60 kHz (per
channel) when writing to this disk.

Note: Due to the great differences among hard drives available from dozens of
manufacturers, Western Graphtec cannot support hard drives that were not
purchased from Western Graphtec. Non-Western Graphtec provided hard
drives, or any other hardware or software, are NOT supported by Western
Graphtec, nor are they covered under standard warranty provisions.

in terms of file capacity:
b = bit
B = Byte
k = kilo = thousand
M = Mega = milfion
G = Giga = Billion
Therefore,
kB = kiloByte
MB = MegaByte
GB = Gigabyte
kword = thousand words
Mword = Megaword
Gword = Gigaword.

Internal hard drives mount inside the DMS71000 next to the M12-SCSI board. A
direct connection between the two is made inside the DMS71000. Only one
internal hard disk may be installed per DMS7000. Internal hard disks occupy one
slot, and the M12-SCSI board occupies two—for a total of three slots for a SCSI
interface and internal hard drive.

As of this writing, a new single-slot SCSI interface board is available for users
who do not want an internal hard disk, and want the SCSI interface to occupy as
few slots as possibie. Due to the width of hard disk drives suitable for
continuous, uninterrupted high-speed access, the hard disk and SCSI board
combination stilt requires three rear panel siots.

However, even plugging in eight M12-4A A/D boards leaves four extra slots—so
plugging in an M12-SCSI and an internal hard disk leaves you with one more
slot.
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14 SCSI Floppy Disk Drives

M12-SCSl imarface board

M12-8COUMI2-FD
hssamily Roar Panei (3
siots wide)

BCSi-1 Connactor {for /

anaching mullipie extornal ! )

SCS! volumes {tape drives, :g&y 3rr=tk dn;o; and 508

hard disis, SCS! fioppy ! adapter. nacwd_

digks, et} g'mzalty to SCS imerface
03

Standard 3.5" disketle
insertion skot. Note also
EJECT button and BUSY
tight

M12-FD & M12-8CSI Assembled Together

The optional M12-FD is an internal SCSI FDD (Floppy Disk Drive). 1t mounfs or
a common bracket with the SCS! interface board, so the entire assembly of the
floppy drive and M12-SCSI interface occupy three slots.

It is possible to have an internal hard drive in a fourth slot, although this requires
an auxiliary power supply for oider DMS1000’s (those manufactured prior i
January, 1994), and a blank slot between the hard drive and internal floppy drive
for clearance, so the assembly of SCSI interface, internal floppy drive ant
internal hard drive occupy five slots.
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1141

142

FD Bata Format

The M12-FD accepts standard 3.5” floppy disks exactly like those used in requiar
desktop PCAT's. The DMS1000 formats the disks exactly like a PCAT (you can
also format the disks in your PCAT if you prefer).

As with other SCSI disk volumes, the DMS1000 has access to any files
contained within the root directory of the disk. There is no capability to create,
read from or write to sub directories. Agcording to the PCAT standard under
DOS, each disk volume can have up to 512 files within the root directory.

The M12-FD acts just like any other memory volume within your DMS71000
system, with the possible exception of speed—floppy disk drives are not noted
for their access times.

You can copy files to and from the floppy drive and any other valid memory
volume instalied within your DMS1000 system. This includes NVR, Memory, and
any other SCSI hard disk tape volume installed, whether internal or external,

You can use all of the standard commands under the \FILE/ menu with the
M12-FD, including:

\Load Setup File.../
\Save Setup File.../
\Save Setup File As.../
\Delete File.../

\Copy Fiie.../

\Format >/

Accordingly, you may use your M12-FD for saving/loading set-ups, captured
data, Macros, or any other file. You can also use the M12-FD for downloading
the latest firmware update—ijust as the PMC can be used.

FOD MTR

You may even capture data directly to the floppy disk, although the MTR
(Maximum Transfer Rate, i.e. “speed”) is quite low compared 1o a hard drive.
The average MTR 1o floppy disk is about 400 kHz (aggregate) when writing files
that are less than or equal to 32 kB total, or 1.2 kB/sec when writing files that are
larger than 32 kB total.

MTR is calculated the same way for floppy disks as it is for the hard disk drives.
The key thing to keep in mind when reading about MTR’s is that the file size
mentioned is the total acquisition file size.
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143 Three FOD Formals

The M12-FD accepts standard 3.5” floppy disks exactly like those used in regular
desktop PCAT’s, formatted either internally or via your PCAT to the standard 720
kB, 1.44 MB, and even the new 2.8 MB capacities.

There is no switch or selection for this—the M12-FD automatically senses the
type of disk that you have installed and acts accordingly. There are different
holes in the plastic body of the diskettes themseives that indicate to the
DMS 1000 {and to your PCAT) which kind of diskette is inserted. Most readers
are aware that 1.44 MB diskettes have an extra square hole that the older 720 kB
diskettes lack.

If you have a diskette that has been formatted to the wrong capacity (like when
you put tape over the square hole of the 1.44 MB diskette and then format it as i
it were a 720 kB diskette}, the DMS7000 (and your PCAT, for that matter), could
have trouble reading it. Always use the right kind of diskette. C

When you format a diskette within the DMS7000, it will automatically be
formatted to the correct capacity. There is no switch or selection that you have to
make.

If you want to use the new 2.8 MB diskette format, you must purchase the correct
kind of disketies—1.44 MB diskettes will not work properly.

As stated, you can also use older 720 kB capacity diskettes.
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1144 Downloading New 08 Gode from the SCSI Feppy Disk Drive

If you have a 3.5" floppy diskette with the latest version of DMS1000 firmware on
it, you may use your M12-FD FDD drive to update your DMS1000 firmware.
First, your DMS1000 must have a functional version of firmware loaded (it is not
possible to “boot” from a floppy disk;.

insert the disk and turn on the DMS1000. After it powers up it will prompt you
about whether to download the new firmware from the diskette to FEPROM.
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SCSI DAT Drives—Overview

The M12-EDAT acts just like any other memory volume within your DMS7100(
system, with the possible exception of speed—DAT drives are not noted for their
access times. Also, the DMS1000 has to look for the equivalent of the FAT (File
Allocation Table) from time to time, which is time consuming compared to a disk
drive.

Remember that tape is a sequential access device—there is no random access
as there is with disk media. If you want to replay a file that is at the end of the
tape, you are going to have to wait a few minutes while the drive physically winds
the tape forward or backward and locates the file. -

You can copy files to and from the DAT drive and any other valid memory volumé
installed within your DMS7000 system. This includes NVR, Memory, and any
other SCSI hard disk tape volurne instalied, whether internal or external.

You can use all of the standard file handling commands under the \FILE/ ment
with the M12-DAT, including:

\Delete File.../
\Copy File.../
\Format >/

Although its primary purpose is 1o store captured data files, you may also us¢
your M12-DAT to archive set-ups and macros which can later be copied back k&
the NVR or PMC volumes for immediate access. This is not recommended fo
normal use, however, because of the slow access time associated with tape
media.

You may capture data directly to the DAT tape. Capturing to DAT tape, whil¢
slower than writing to RAM or disk media, have the advaniage of capacity—GB's
per tape. So you can record to it for a long period of time.

Some users like to capture smalier files to MEMORY or HARD DISK, then cop
the file(s) to DAT tape for archival.
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1.3.2

153

BAT Data Format

DMS 1000 DAT drives accept standard DAT tapes, but the data is written to them
in a unique manner. The data does not conform to any “standard,” so tapes
recorded on other devices cannot be replayed within the DMS71000. Tapes
recorded by the DMS1000 can only be replayed within another DMS1000.

Because tape is a sequential medium, we must write to it differently than we write
to a hard disk. Therefore, if you capture data to the DAT tape to begin with, you
cannot later copy it fo the disk and replay it. The reason is simple: the DMS1000
treats data on disk and DAT tape differently. It is simple: if you captured data to
DAT and want 1o replay it, you must replay it from the DAT.

Because the DMS 1000 writes data differently to memory/SCSI and to DAT: if you
capture to memory and then copy the file to SCSI, you must copy the file back to
memory before replaying it.

We recommend using certified tapes. These are more expensive, but have been
thoroughly tested and are certified not to have drop-outs which could adversely
affect data integrity.

As with other SCSI disk volumes, the DMST1000 has access to any files
contained within the root directory of the tape. There is no capability to create,
read from or write to sub directories on tape. This is also true of hard and floppy
disk drives.

Formatting DAT Tapes

You can format your DAT tapes from the DMS 7000 just like you can format hard
and floppy disks. From the \FILE/ menu, select \Format >/, When you press
<ENTER> and a DAT tape is inserted, you will be able to select the SCSI DAT
drive for formatting. When you format a PMC, the NVR, a floppy diskette, or a
hard disk, they are wiped completely clean—all data are overwritten completely.

However, this could {ake hours with a DAT tape drive, so all that really happens
when you format a DAT tape is that the tape is rewound, and then a short file
management message is written at the beginning of the tape. The data are not
really erased, but the space that they occupy is “free,” and as far as the
DMS1000 is concerned, it is blank.

Beleting Files

Because tape is a sequential medium, you cahnot delete files with the freedom
enjoyed when working with non-sequential media like hard and fioppy disks.

if the file that you want to delete happens 1o be the last one on the tape, then it
can be deleted and the space reclaimed. No file other than the iast one can be
deleted.

if, when scanning the tape the DMS7000 finds two files with the same file name,
it will assume that the one closer 1o the end of the tape is the more recent one,
and it will treat the other file as if it wasn't there.
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DAT Capaeity

The DMS1000°s DAT drives contain circuitry and intelligence for automatic data
compression. This is fairly standard on DAT drives used for instrumentation
applications. This is a dynamic process and is more or less effective depending
on the character of the data and number of channels.

The absolute smaliest amount of data possible if you fill a DAT tape up is 2 GB
(yes, that's 2,000,000,000 bytes). Of course, you dont have to fill up the tape
with a single acquisition—you can freely select the file size just as you can when
capturing data to disk. The big difference, of course, is that the maximum file
size can be so much larger on DAT tape.

However, under the best of possible circumstances, the absolute most data that
you could fit on a DAT tape is 8 GB (8,000,000 bytes).

Most DMS 1000 users will find that their average capacity per tape ranges
somewhere between 2 and 4 GB.

As mentioned above, we strongly recommend that certified DAT tapes be used.
Despite their higher cost, they are certified against data dropouts.

Using a DAT Drive

Upon power-up of the DMS7000, if a tape is inserted in the drive, it will be
scanned to find all of the available files. This operation is rather slow (the nature
of tape), and is even slower when the tape contains many files. An average
amourt of time is 3 minutes, but this can vary.

if there is no tape installed upon power-up, then this process is skipped.
However, if a tape is inserted later, or one tape is ejected and another is inserted,
when you next access a “File” dialog box, the scanning procedure will have to
occur at that time. _

There is simply no avoiding this scanning process: the DMS1000 has to know
what files are on the tape and their locations for a variety of reasons. This aiso
occurs with disk drives, but they are so fast in comparison that the small delay is
hardly noticeable.

Aside from the relatively long time that it takes to read the directory, a tape drive
acts just like a hard disk drive from the operator's point of view. You can store
multiple files on each tape. There is no limitation of 512 as there is with DOS-
formatted hard and floppy disk drives—the only limitation is how much tape there
is left.
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Section 12 Search Scripts

Search Scripts are an optional firmware capability. With Search Scripts, you can
easily program powerful Boclean expressions used 1o search through captured.
data files and locate areas of interest. Due to the graphical editing screens, an
in-depth knowledge of Boolean algebra is not required—ijust a little analytical
thinking.

You may use the rising or falling edge, plus or minus level, or the rate of change
{dV/dT) of any input contained within the data file within your Search Scripts.
Since interchannel event markers are always captured with the data, you may
also incorporate the “truth” {high/low state) of them within your Search Scripts.

Scroll bar for Sequence Levels

VFILES menu, for OPENING and Path and name of active

SAVING *.SRH Search Scripts window {appears when required)  SEARCH SCRIPT
File [NVR; UNTITLE RH

Level e Sequence Levels SoftKey1
Window, ™ Exils this
where you Find "a" 3 Times screen
can define 1
aachsiep o - else on "b™ goto 1 Softkey2:
the search / Opens a new

* SRH Search
g:gst’)ered B l 2 Trigger Seript File
("Trigger" 5 = SoltKey 3:
always the Saves the
last step) curent *. SRH

Search Script
Variable
Detinition SoftKey 5:
Window,
where you a] Rising edge of INPUT10 > 3.234 E;?Vejmm
aefine the b{ Rate of INPUTO2 > 13.000
variables - SoftKey 6:
used within 3 Pages down
the steps the active
above window

Fd
Seroll bar for Variable Definition
Status Bar Window, for moving down o
varables e ~ h
The Search Script Screen
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How Search Scripts Work

You must have the Search Script option installed within your DMS1000. Search
Script firmware is compatible with v7.0 and higher. Consult your DMS1000 Sales
and Service representative for information about how to order and install this
option.

The -SEARCH SCRIPT- screen is accessed from the -REPLAY- screen. You
must have already captured a data file that you wish to search through. Search
Scripts can only “look” at inputs that are actually contained within your data file,
therefore it is necessary to capture a file and OPEN it on the -REPLAY- screen
before attempting to create a Search Script to examine it.

From the -REPLAY- screen, press the {EDIT} softKey {the bottom one). The
Search Script screen will open. In the following pages we will leam how to create
and edit a Search Script. But for the moment let’s assume that we have done
this. At that point you would press the {DONE]} softkey at the top of the
-SEARCH SCRIPT- screen, and return to the -REPLAY- screen. The Search
Script is loaded into memory. Each time you press the {FIND} SoftKey (second
from the botiom, with the binoculars icon), the Search Script will be applied to the
captured data file, starting from the X cursor. i a "true” or “trigger” location is
found, the DMS1000 will beep, the status bar will indicate “T RIGGER FOUND AT
xxx ms”, and the X cursor will be moved to that location. Keep pressing {FIND}
until the status bar says “NO TRIGGER FOUND,” indicating that all of the
locations 1o the right of the X cursor that meet the Search Script criteria have
been found.
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122 Creating/Editing Search Scrints

Clicking here.

Sequence Levels

...calls up the \STEP/ menu, If
this is the Trigger step then
\Deletef and \Edit/ will be will
be grayed out and unavailable.

Press <ENTER> 1o insert your
first step...

T

Editing a Blank Search Script
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123 The Level Dialog Box

¥i I
”}le Level

Find l Nothing I e lTimes
Else oni_ ¥othing l goto

The *LEVEL” dialog box is where
you define each step of your
search script.

anv‘pI

i this is your first step, follow
along with the example that
follows. ..

Setting the LEVEL

When you select a sequence number and press <ENTER>, you will see th
*|LEVEL* dialog box. Here is where you can define what this sequence wi
search for. As you can see, this control actually provides “pranching” capability
Simply put, this means that you can also determine what happens if the conditio
set in the first two fields does not occur. The “branching” path is set in the [ELSI
ON] and the second [GOTC] field.
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124 Selting the Variahle to FIND

File I : TLED. SRH]
e Level

Find i 1 Times

Else on

b

c

d

e

£

—
And

Or
Nothing
Anything

\

)

1. Decide what to find. Choose
from a variable (a ~ h), or one of the
logical comparators (AND, OR
NOTHING, ANYTHING)

=
P
&
v

ainioip

Deciding What to Find...

Choose from among the variables a ~ h, or the four logical operators at the
bottom of the list.

If you choose one of the letier variables, we will see later how {o set the value of
each variable. Each variable can be set to the real or user units of one of the
input channels. You can also choose to monitor to true/ffalse condition of the
even marker of any input (remember that interchanne! event markers are also
saved when you capture datal).

Or, see the next steps for how to use the logical operators.

DMS1000 Operations Manual Section 12, Page 261 Search Scripts



125 Logical Operators

Eg.la

Tevel

[u] ]
Hr
[} =4
[\] [+X
9
nalt e L O s ¢ U%F

And

Cx
Kothing
Anything

a

b f.ogical Operators: \

c

d AND Use any combination o© -

E OR variables in AND and OR logical
combinations.

NOTHING Use NOTHING or ANYTHING
ANYTHING  in your Boolean expression to
fimit/detimit what it finds.

See the following pages for examples of AND/OR
logical operators

Choosing a Logical Operator

in the next pages we will review the operation of each of the logical operator
available on this menu.
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12.5.1 The AND Logical Gperator

T LVRINTITIED,

N Logical Combination

el

The AND Logical Operator A

a
b
o
d Any of the variables {a ~ h} can be arranged in 3
T logical AND combination. For example, you may
want your SCRIPT te find only those places
where a, b, ¢, d and e are all true at the same
time. Use AND for this.

You may also "nest” logica
operators. See the next page for
infoermation about this.

Using the AND Logical Operator

T £ 3

Nothing
Anything

The AND Logical Operator A\

eanerml
a
b
<

4 Click on any of the eight boxes and then ¢hoose

from among the variables {a ~ h}. You may alse

: "nest” logical operators by selecting the AND anc

OR operators again here. ANYTHING serves as

a wildeard input,

Using the AND Logical Operator
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12.5.1

The AHD Logical Gperator, continued

l ile

X CY

vl

v
a Y
b The AND Logical Operatar 3
o
d in the example above, a valid trigger will be
tound only when variables a, b, ¢, d and e are all

frue al the same location,

“The AND logical operator is a poweriud tool.

LEe

Lavel

Findl (asbscsdse) || 1 I"Eimes

Else onr

Nothing

| goto

fnfoijvief

DMS1000 Operations Manual

The AND Logical Operat‘)r

<&

Here is what the final expression looks fike when
you return to the *Level” dialog box.

Completed AND Expression

‘Section 12, Page 264
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12.5.2 The OR Logical Operator

" Logical Ceombination

e

The OR Logical Operator \

Jeerriend
a
b
[ =
4 Any of the variables (a ~ h} can be arrangedin a
| logical OR combination. For example, you may
:._... want your SCRIPT to find only those places
where a, b, ¢, d ore are true. Use OR for this.

You may alse “nest” logica
operators, See the next page for §
information about this.

The OR Logical Operator
This operator is very similar to the AND operator described in the previous
paragraph. The obvious difference, however, is that when ANY of the variables
are true, then this step at the sequence will be evaluated as true. When using
AND, on the other hand, ALL of the variables must be true at the same point in
time before this step at the sequence will be evaluated as true.
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125.2 The OR Logical 8perator, continued

e

Nothing
Anything

The OR lLogical Operator A

a
b
¢
d Click on any of the eight boxes and then choose
from among the variables (a ~ h), You may alsa
: *nest” logical operators by selecting the AND anc
OR cperators again here. ANYTHING serves as
a witdcard input.

L-?";le

1 Legical Combination

\
‘The OR Logical Operator \

a

b

c

4 in the example above, a valid trigger will be
: found when variable a, b, ¢, d or e are true.

The OR logical operator is a powerful tool.

Using the OR Logical Operator
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1252 The OR Logical Operator, continued

[Er= :

Level

Find | (atbtotdte) I! 1 I'.Eims :
Else onl Nothing | goto

e

The OR Logical Operator

Here is what the final expression looks ke when
you retum to the "Level” dialog box.

|a.ntrsu§'

Completed OR Expression
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FIND Number of TIMES

For the sake of this test example, leave this
box as “a”

NVR : UNTITLED . SRE]

*EDIT*

ToT TEIE

\

1
2. Choose the number of limes
that you want to FIND the first
condition. In this example, we
will have to FIND "2~ 3 TIMES
in order to proceed to the next
step {we will define "a" later)...

aiajoinf

Tell the Sequencer the Number of Times...

Let's say that you want to find the place in your capture data file where the signa
was above or below some level for a certain length of time.

Presumably, you know the sample rate that was used when this file wa
captured. If you don’t remember what it was, you can always save your worl
here, and then exit back to the -REPLAY- screen for a moment and check it out.

Knowing the sample rate, you can easily calculate the inverse, which is th
sample interval. For example, & 1 kHz sample rate indicates a sample interval ¢
1 ms.

Let's say that your capture data file was sampled at 1 kHz. Let us also assumi
that you wish to find the place in the data where input channel 01 exceeded 1.
Volts for at least one second.

This is where the [TIMES] field comes into play. Simply enter a value of *1 000" i
this field, and the sequencer will wait until the variable that you defined to its lef
has been true for at least 1000 times in a row.

Remember:

Because in this example your sample interval was 1 ms, 1000 samples in a ro!
represents one second of real-time!
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121 Using ELSE ON

Nothing
Anything

&
b
< 3. Now you can enter an “else”
d condition {or this step. The
m choices are the same as they
were for [FIND]. Choose "b" and
let's proceed with this exampls.

We will define what both "a" and
“b" mean later.

Using the [ELSE ON] field

As stated earlier, the [ELSE ON] field allows you to allow this step in the
sequence to act as a “bridge” within your search script. In other words, you can
determine what will happen if the top-most [FIND}/[TIMES] expression is
evaluated to be false.
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12.1 Using ELSE ON, continued

File _ L M TLED, SRH]
P Level
Find ! a ll 3 l‘rimes
Else on| b I goto
2 7
b 4. Since there is only one step
a in our SEARCH SCRIPT, this
7y pop-up menu has only one

ey POSSIDHLY: 1. After we add
I mare steps we can always
come back and change this, so
for now leave it as "1"

Sefting the Number of Times for ELSE ON

Set the number of times that the [ELSE ON] field will be evaluated, just as yoL
did for the top-most [FIND] fieid.

5, When you press [DONE] on
the "LEVEL" dialog, you will see
the compleled STEP 1 on the

Sequence Levels 1 gsceen, asshown above.
H -
| Find "a® 3 Times | Nowlet's define"aandb’ ...
1 gelse on "b" goto 1
y

2 Trigger w

b .
] \
4 P
6. Move the highlight fo the "a™
field and press <ENTER>...
Completed Sequence Step
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12.8 Defining the Variables

u‘i la
Trigger "a” Edit

Rising REdge
Signal A

v

(c T4

| 1.000 volts |

0\0_ uge
Polarity
o —

7.’ The *Trigger Edit* dialog
appearst Here is where we can
: se! a value for the variable "a"

note that the name of the variable
(*a"} appears within the caption.
for reference purposes.

You Can Define Each Variable Separately

Move the highlight to any of the variable fields along the bottom of the screen,
and press <ENTER>. This will call up the *"TRIGGER {Variable) EDIT” dialog
box.

- Note: You cannot define variables that are nof called for within at feast one of the
sequence steps, above.
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1281 Selecting an IHPUT

u"v" le
Trigger “a" Edit

Rising Edge
— >
N igignal 4
e o

[ 1000 voits |

Folarity

h

8. Decide which INPUT this
variable will be assigned to
Highlight the [INPUT] field and
then press <ENTER>. You can
leave it at INPUTO1 for this
exampie...

This menu will contain only those inputs
that are contained within the
CAPTURED DATA FIiLE currenth

loaded on the REPLAY SCREEN.

Selecting an INPUT

Any of the inputs can be assigned to this variable letier. Move the highlight to the
[INPUT] field and press <ENTER>. Now, select from the menu, and pres:
<ENTER> again.

Note: Here's a question that we hear a lot: "My Mark 12 has 24 inputs, but they arn
not always shown when | select this menu. Why not?”

Answer: Remember that a Search Script is created expressly for a particula
capture data file. That is why you must first load a fite on the -REPLAY- screei
before coming to the Search Script screen. The Search Script engine needs t
know which inputs are contained within the capture data file, and what thei
settings are! Therefore, only those input channels that were ACTUALL®
CAPTURED within the file currently loaded on the -REPLAY- screen can b
used within your script.

DMS1000 Opérations Manual Section 12, Page 272 Search Script



12.8.2

Searching By WAVEFORM or EVENT MARKER

LF‘J'E'

Trigger "a" Edit

Rising Edge

Signal 4

@2

I 1.000 voits |

Polarity

Event >

9. Now decide whether tcfr use this input's
SIGNAL or the EVENT MARKEF
{remember: event markers are captured
along with the actual signaisl}. Click on
the swilch to toggie it between the
SIGNAL and EVENT paths...

Toggling Between WAVEFORM and EVENT MARKER

Move the highlight to the TOGGLE icon. Each time that you press <ENTER>,

the switch will toggle up or down.

When it is pointing down, the EVENT

MARKER from this input will be used as the trigger source of this variable. When
it is pointing up, the value of this input’s WAVEFORM will be used.

A “waveform™ ¢can have a continuousiy variable amplitude and frequency.

An “event marker” is a logic input: it has only two states—TRUE and FALSE.
The condition of the event marker is thereiore known as its TRUTH. :

See the next pages {o learn how {o set the WAVEFORM LEVEL, or the EVENT
MARKER's TRUTH
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1283 Selting the Waveform Slope/Level

B‘-”i le INVR:
Trigger "a" Edit

Rising Edge

B Sigpal h‘:r”“

£
i 1.0g0 voits |

?

ol arite 1
10. Since you have chosen SIGNAL, you
should also choose the slope of the signal

to monitor. Highlight the slope icon and
press <ENTER> several times to see the

five choices...

B A M B

T
Rising Falling Plus  Minus  avidt
Edge Edge Level Level {(Rateo

change)
In our example, you can leave it at RISING
EDGE.

Choosing a Slope...

i [NVR.OHTTTLED , SRE]
Triggexr "a%" Edit it i

Rising Edge

= 11. Now you may enter a LEVEL for
this signal to exceed on the slope

selected above. Highlight the [LEVEL]
g fiold and press <ENTER>, and the
*EDIT* dialog box appears. Enter a

number and then press <ENTER>...

1
Press the [DONE] key on the "Trigger
Edit* dialog o close .

...and a Level
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1284 Defining the Kexi ¥ariahle

12. Variable "a" has been defined!

Find "p* 3 Times
else ¢n "b" goto 1

13. Now lef's define "b". Highlight the
“b* field and press <ENTER>...

L}H 1a
Trigger “b" Edit

Rising Edge
Sigmal Pl

(¢ ¥4

|  1.000 voits |

Polarity

S

14. This lime we will use the

py EVENT MARKER from INPLITO2.
H—-uunu Please set these parameters as
shown above using the same

techniques as before. ..

Using the EVENT MARKER as the Trigger
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12.8.5

Setting the EVENT MARKER Polarity

L-Fw' le
Trigger “"b" ERdit

o

Rising Edge
signal | ¥

[ 1.000 voits |

Polarity

Rising edge of TYPUTOL > 23.786 ___

=1 15. You can set ihe polarity logic
of the event marker by highiighting

d the icon and pressing <ENTER>.
Notice that the inverse polarity
symboi appears when the polarity

is reversed...

Setting the EVENT MARKER Polarity

File [NVR: UNTITLED. SRH]
Sequence Levels

¥Find *a® 3 Times
1 else on "b" goto 1
3
2 Trigger

a| Rising edge of INPUTOL > 23.786

b |Event of INPUTO02 is High

16. Variable "b" has been defined!

DMS1000 Operations Manual
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You have successfully created a
SEARCH SCRIPT. Please save it
before moving forward.

Search Script



12.9

DMS1000 Operations Manual Section 12, Page 277

Note:

The HLE Menu

e L UNTTTLED . SRiT)

Trigger

\

The WFILE/ menu contains these selections:

Riajoie

Before doing anything else you should SAVE your search script.  You do this

\New/= start new SEARCH SCRIPT
\Open.../ = open an existing SEARCH SCRIPT
\Save/ = Save the zctive SEARCH SCRIPT te :
the filename shown in the upper right comer of i
the screen

\Save As../ = Save the active SEARCH SCRIPT
o any location and filename that you choose

The \FILE/ Menu

using the menu items under the \FILE/ menu.

Since the search script currently in progress has never been saved before, if
you simply choose \Save/, or press the {Save} softKey (the file folder with the
document going into if), then it may be saved under a default filename, like
UNTITLED.SRH. To prevent this from happening, use the iSave As.../ menu
item. Once this search script has been given a name, you can use the \Save/

and {SAVE} methods to save it.

Search Scripts



1281 Using \Save As.../

New

Choose an exigling SRH file to overwrite
or enter a new filename here in the
[FILENAME] field, then highlight the
[OKAY] button and press <ENTER>
The search Script will be saved 1o the
path and filename of your choice.

TS_NG.SRH
EM_NG.SRH
MM NG.SRH

Foioiviol

You have successiully created a
SEARCH SCRIPT and saved it

Please see the following pages for
more information about SEARCH

SCRIPTS,

Use \Save As.../ the First Time that You Save a New Search Script

DMS1000 Operations Manual
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129.2 sing \Open../

TO OPEN AN EXISTING SEACRCH
SCRIPT

Select \Open.../ from the VFILE
ment..

AC_NG.SRE

Event of INPUTO02 i High
*

When the *OPEN FILE" dialog box
appears. Choose any existing SRH
file to load into memory.

ninivrie

Opening an Existing Search Script

Note: Remember that each script applies to a particufar capture data file. If your
capture setup parameters are the same all of the time, however, you can apply
one script to many files. Please use caution to ensure that the search script
that you joad and attempt to apply fo a capture data file is suitable.
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12.10

Applying Your Search Script

Press the [DONE] softKey io returr
File| tothe -REPLAY- screen and apply
this Search Script...

Find "a® 3 Times
1 else on "b* goto 1
Y
2 Trigger

Rising edge of INPUTOL > 23.786
Event of INPUTOZ is High

piaibip

"opened,” you can return to the
-REPLAY- screen and RUN |1
against the current capture data file.

I ‘] When a Search Script has beer

Returning to the -REPLAY- Screen

Now that your script has been saved, you are ready to apply it to the capture dat:
file! To do so, simply leave this screen by pressing the {EXIT/DONE} softke
(always the top-most softkey). When you do so, this search script will b
retained in memory, and will be available for you to apply on the -REPLAY

screen.

When you return to the -REPLAY- screen, you will notice that the {SEARCH
softKey (the pair of binoculars) is dark and enabled. This indicates that a searcl
script is loaded and ready o be applied.

Move the x cursor to the place in the file where you want to start searching. |
you want the system to search the entire file, move the x cursor all the way to the
beginning of the file (as far to the left as t will go).

Press {SEARCH]} (the binoculars). I a valid location is found, the system wi
issue an audible BEEP, and the x cursor will be moved to the “trigger” locatior
Each time that you press {SEARCH], this wili happen again, until at last, no mon
trigger locations can be found.

This process is shown in more detail in the Section entitled “The Replay Screen,
but is summarized here for your convenience.
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12.11

Search Script Screen: Riphabetical Reference

Conventions:

WWMENU/

Wenu ltem/

WSubmenuy itemy/

{SoftKeyl

[Screen Button/Field]

<Front Panel Key>

“caption/something printed on the screen”

[a] ~ [h]

Fields on -SEARCH SCRIPT- screen

Each field from {a] ~ [h] can be defined as a variable within any of the
steps. When a variable has been defined, it is shown within the field,
otherwise, it is blank.

\And/
Menu ftem under \FIND/ and \EL.SE ON/ menus, on -SEARCH SCRIPT- screen

Logical Operator. Used when you wish to force more than one variable
to be evaluated as TRUE at the same time before the general expression
will be evaluated as true.

\Anything/

Menu ltem under \FIND/ and \ELSE CN/ menus, on -SEARCH SCRIPT- screen

Logical Operator. Used when you wish to force a step to be evaluated
as TRUE regardiess of anything else.

\Delete/
Menu ftern under \STEP/ menu, on -SEARCH SCRIPT- screen

Deletes the currently selected sequence step. Note: there is no “undo”
capability—do not select this menu item unless you really mean it!

[DELETE]
Field on *Trigger “(a ~ h)" Edit" dialog box, on -SEARCH SCRIPT- screen
Deletes the currently selected variable definition, and closes the dialog

box. See also: [INPUT], [POLARITY], [DELETE], [TOGGLE], [LEVEL],
“Signal”, “Event.”
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[DONE]

Button on various dialog boxes, on-SEARCH SCRIPT- screen

General button that closes the dialog box on which it appears. Done can
also be the last tem in a menu. In this case, it closes the menu.

«aviar” Bl

Slope Field Selection on *Trigger “(a ~ h)” Edit* dialog box, on -SEARCH
SCRIPT- screen

Rate of Change. Selectable from among five choices: Rising Edge,
Falling Edge, Plus Level, Minus Level, and dv/dt. See also: [INPUT],
[POLARITY], [DELETE], [TOGGLE], [LEVEL], “Signal”, “Event.”

\Edit/
Menu ltem under ESTEP/_ menu, on -SEARCH SCRIPT- screen

Allows you to edit the sequence step at the current location, by calling up
the *L.EVEL" dialog box.

[ELSE ON]
Field on *LEVEL* dialog box, on -SEARCH SCRIPT- screen

Where you select the variable letter {a ~ h), or one or four logica
operators, to be found if the initial FIND variable is not found at this
sequence step. See aiso the [FIND], [TIMES], and [GOTO] fields.

“Event Marker”
Label on *Trigger “(a ~ h)” Edit* dialog box, on -SEARCH SCRIPT- screen

Labels the waveform part of the selected INPUT as being the trigge:
source.

{Exit} &
SoftKey 4 on -SEARCH SCRIPT- screen

Exits from this screen and returns to the -REPLAY- screen.

K|
“Falling Edge” LY

Siope Field Selection on *Trigger “(a ~ h)” Edit* dialog box, on -SEARCFH
SCRIPT- screer

Selectable from among five choices: Rising Edge, Falling Edge, Plut
Level, Minus Level, and dv/dt. See also: [INPUT], [POLARITY]
[DELETE], [TOGGLE], [LEVEL], “Signafl", “Event.”
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\FILE/
Menu on -SFEARCH SCRIPT- screen

Basic file management menu contains these menu items: \New.../,
\Open.../, \Save/, and \Save As.../.

[FIND]
Field on *LEVEL"™ dialog box, on -SEARCH SCRIPT- screen
Where you select the variable letier (a ~ h), or one or four logical

operators, to be found at this sequence step. See also the [TIMES],
[ELSE ON], and [GOTO] fields.

[GOTO]
Field on *LEVEL* dialog box, on -SEARCH SCRIPT- screen

The sequence step that the sequencer will move to when the ELSE IF
condition is mel. See also the [FIND], [TIMES], and [ELSE iF] fields.

[INPUT]
Field on *Trigger “(a ~ h)” Edit” dialog box, on-SEARCH SCRIPT- screen
Selects and INPUT CHANNEL to use for the currently selected variable

definition, and closes the dialog box. See also: [INPUT], [POLARITY],
[DELETE], [TOGGLE], {LEVEL], “Signal”, “Event.”

\Insert/
Menu ttem under \STEF/ menu, on -SEARCH SCRIFPT- screen

Inseris a new sequence step at the current location.

*LEVEL*
Dialog Box on -SEARCH SCRIPT- screen

Dialog box where each sequence step is configured. See also the
[FIND], [TIMES], [ELSE ON], and [GOTO] fields.

[LEVEL]
Field on *Trigger “(a ~ h)” Edit* dialog box, on -SEARCH SCRIPT- screen

Sets the trigger level of the currently selected INPUT CHANNEL. See
also: [INPUT], [POLARITY], [DELETE], [TOGGLE], “Signal”, “Event.”

*Logical Combination*
Sub-dialog Box of *LEVEL™ dialog box, on -SEARCH SCRIPT- screen

Where you configure the AND and OR logical combinations of variables
for a particular sequence step.
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“Minus Level” E

Siope Field Selection on *Trigger “(a ~ h)” Edit* dialog box, on -SEARCF
SCRIPT- screen

Selectable from among five choices: Rising Edge, Falling Edge, Plus
Level Minus Level, and dv/dt. See also: [INPUT], [POLARITY]
[DELETE], [TOGGLE], [LEVEL], “Signal”, “Event.”

\New/
Menu ftem under \FILE/ menu, on -SEARCH SCRIPT- screen

Creates a new, blank search script. Erases the current search script, sc
make sure that you have saved your work before selecting this menL
fem.

\Nothing/
Menu ltem under \FIND/ and \ELSE ON/ menus, on -SEARCH SCRIPT- screen

Logical Operator. Used when you want the search script engine i«
ignore a step. The default setting of the [ELSE ON] field is “Nothing.”

{Open} lme
SoftKey 2 on -SEARCH SCRIPT- screen

\Open.../
Menu ftem under \FILE/ menu, on -SEARCH SCRIPT- screen

Opens an existing search script.

\Or/
Menu ltem under \FIND/ and \ELSE ON/ menus, on -SEARCH SCRIPT- screen
Logical Operator. Used when you wish to allow a general expression t

be evaluated as TRUE whenever any one of a group of variabies ar
evaluated as TRUE.

“Plus Level” A

Slope Field Selection on *Trigger “(a ~ h)" Edit* dialog box, on -SEARCI
SCRIPT- screen

Selectable from among five choices: Rising Edge, Falling Edge, Plu
Level, Minus Level, and dv/dt. See also: [INPUT], [POLARITY
[DELETE], [TOGGLE], [LEVEL], “Signal”, “Event.”
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[POLARITY]
Field on *Trigger “(a ~ hi)" Edit* dialog box, on-SEARCH SCRIPT- screen

Toggles the polarity “TRUTH" of the currently selected EVENT MARKER.
See also: [INPUT], [POLARITY], [DELETE], [TOGGLE], [LEVEL],
“Signal”, “Event.”

o
“Rising Edge” &

Siope Field Selection on “Trigger “(a ~ h)” Edit” dialog box, on -SEARCH
SCRIPT- screen

Selectable from among five choices: Rising Edge, Falling Edge, Plus
Level, Minus Level, and dv/dt. See also: [INPUT], [POLARITY],
[DELETE], [TOGGLE], [LEVEL], “Signal’, “Event.”

{Save}
SoftKey 3 on -SEARCH SCRIPT- screen

\Save/
Menu ttem under \FILE/ menu, on -SEARCH SCRIPT- screen

Saves the currently loaded search script.

\Save As.../
Menu Htem under \FILE/ menu, on -SEARCH SCRIPT- screen

Saves the currently loaded search script after allowing you 1o select an
existing filename or input a new one. You may aiso set the PATH tfo
which the file will be saved.

111 Si g n al i3
Label on *Trigger “(a ~ h)” Edit” dialog box, on -SEARCH SCRIPT- screen

Labels the waveform part of the selected INPUT as being the trigger
source.

[SLOPE]
Field on *Trigger “(a ~ h)” Edit* dialog box, on -SEARCH SCRIPT- screen
Where you select the slope, from among five choices: Rising Edge,

Falling Edge, Plus Level, Minus Level, and dv/dt. See also: [INPUT],
[POLARITY], [DELETE], [TOGGLE], [LEVEL], “Signal”, “Event.”
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13.6 The INPUTS Pop-up Menu

Note: variabie letters are assigned |
automatically from A to Z. Step 2
now says "SET A =", Choose an

input to assignto A...

Macro screen and *INPUTS™ Pop-up menu

The ARGUMENT to the SET VARIABLE ACTION is the INPUT that you wish
monitor. A menu containing all installed inputs appears. Select one. .

Note: the macro now shows that
File the variable A has been assigned
to INPUTO5. Now add a WAIT

UNTIL action

1 IF TRIGGERED
THEN
. FILENAME =
. ARM

. ELSE
. START CHART,
. ENDIF
SET A = INPUTOS5

Macro screen after selecting an INPUT
The input that you chose is automatically assigned to the variable A. when y

use the SET VARIABLE ACTION more than once within a macro, each will
assigned to the next available letter. You may have 52 variables: A~Zand a ~
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File

1 IF TRIGGERED

. THEN
. FILENAME
- FRIGGERED
REPLAY DONE
. CAPTURE DONE
- ELSE EVENT BIGH
. START CHAR EVENT LOW
. CHART STARY
. ENDIF CHART SPOP

PRt L <crpressions
WAIT UNTIL | pong

Step 2: Use the jog-wheel to
highlight <expressiore and then
press the <ENTER> key

NVR: UNTITLED. MAC

Setting the value for a variable

You must tell the system what the variable “A” means somewhere along the line.
In the example above, we are using the WAIT UNTIL ACTION, and then
selecting the <expression> ARGUMENT.
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131 The VARIABLES Pop-up Menu

Only cne variable {A) has been
set so far, so this is the only one
available. Whichever variables
are SET will appear within this
menu automnatically, Press
<ENTER> to select A...

DONE

Variable selection Pop-up menu
When you select the <expression> ARGUMENT, you will be presented with

Pop-up menu containing all of the variables used within the current macr
sequence. Inthis case there is only one: “A". Select it and press <ENTER>.
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13.8 The OPERATORS Pop-up Menu

Now select an operator for
variable A, This aliows you to
watch for an input channe!
exceeding or going below
whichever level you choose (for

signals below 1 Hz)

-~
(R

DONE

Macro screen with \OPERATORS/ Pop-up menu

Select a logical operator for the expression “A”. Your choices include >, <, »=,
and <=.
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13.8

The VALUE Dialog Box

* VALUE *

Now enter an actual value to
watch for variable A. Remember
that A is SET to INPUTOS. So,
whenever A > this value, the :

WAIT UNTIL condition will be met
and the next step will be
executed

Macro screen with *VALUE" dialog box

Now set a value for the expression “A”. You can set any value up to the fi
range of the input. The units are automatically set to match those of the inpt
So, if “A” is set to INPUTO1, and INPUTO1 has been set to USER UNITS of 0
1000 PSI, then the value you set here will be in the same USER UNITS.

You set the units of each input on the -INPUT SETUP- screen.

So far, the macro has been told to wait at this step until “A” {(INPUTOb) is great
than 2.343 units.

It should be noted that the expression evaluator in the macro sequencer is n
particularly fast. In fact, you should not count on it to detect signal changes
less than one second. 1f you need fast triggering, use the actual hardware trigg
capabilities of the Mark 12 and its M12-TR hardware.
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13.10 The LINE NUMBER Dialog Box

Qur last step wili be GO TO LINE
NUMBER 5. First, select the GO
TO ACTION, and the *LINE
NUMBER"* dialog box will appear
automatically, The default is line
1. To accept i, press <ENTER>.

Macro screen with "LINE NUMBER” dialog box

You can insert a GO TO ACTION anywhere within your macro. This is useful
when looping of a particular group of ACTIONS is desired, or to loop the entire
macro.

Note: if you want to loop a process a certain number of times, use the
FOR/NEXT control structure.
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DMS1000 Operations Manual

File

1 IF TRIGGERED

. THEN
. FILENAME = CAP_ 0001.DAT

. ARM

. ELSE
. START CHART

. ENDIF

SET A = INPUTO5
WAIT UNTIL A > 2.343
co TO 1

4
i

LY
This is what the completed Macro
Jooks like. It would be wise to
SAVE IT hefore continuing...

NVR: UNTITLED

.Cormpleted sample macro sequence

it resulting macro may not be very useful, but at least we have learned th
process of getting our ideas into the macro sequencer. Now, let’s learn how 1

save our work, recall existing macros, and run them.
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13.11 Starting a New Macro

Choose \New/ to clear the present
T macro and start again with a blank
screen. Warning: save your work
before clearing it!

The macro screen’s \FILE/ menu

Now that you are familiar with the basic concepts of the Mark 12’s macro
sequencer, let us take a closer look at file management. We need 10 learn how
1o save, load, and print our completed macros.
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13.12 Loading an Existing Macro

Choose \Load/ to call up an
existing macro. You may wish to
run it or to edit it...

The macro screen’s \FILE/ menu

To start a new macro, select the \New/ menu item. To load an existing macro (ic
run it or edit it), select the \Load.../ menu item and press <ENTER>.
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Twoad Macro File

| ANDRIES .MAC
| ROGER.MAC

| BIG.MAC

| PATRICK.MAC
| MARC .MAC

| CRISTOPH.MAC

Choose any existing macro file to
load into memory.

The Macro screen’s "Load Macro File™ dialog box

The *Load Macro File™ dialog box will appear. Use conventional techniques fo
select any *.MAC file on your system for loading. Then move the highlight to the
[CKAY] button and press <ENTER>.
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13.8 Saving a Macro

Note: Choosing \Save/ without a

filename entered causes this

macro to be saved as
"UNTITLED.MAC™

Print...

Done I

The Macro screen’s \FILE/ menu

When you first start the macro sequencer, the default file name o
UNTITLED.MAC is set. This also happens after you select the \New/ menu item
a new, blank macro is created with the name UNTITLED.MAC. -

So, be careful about selecting \Save/. If no filename has yet been set for th
current macro, use the \Save As.../ menu item instead.

Note: Choosing \Save As/ allows

ycu to name this macro...
New

Load. ..
Save
Save As...

The macro screen’s \FILE/ meniu

When you choose \Save As.../, the *Save Macro File* dialog box appears:
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Save Macro File

ANDRIES .MAC
ROGER.MAC
BIG.MAC
RNIFE.MAC

Enter a new name fo save this
macro under, or select an existing
macro to overwrite.

*Save Macro File” dialog box

You can overwrite an existing macro by selecting it here. Or, enter a new name
and creale a new macro.
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13.14 Printing a Macro

Most macros cannot be viewed on
the screen all at once, making
them hard to edit. Selecting
\Print.../ causes the currently
lsaded macro to be printed onto
” the chart.

\Print.../ menu item

It is often useful to print a macro sequence. You can do a screen dump, but whe
if the macro does not fit on the screen? The PRINT function aliows you to prir
any macro, without loading it, in a simple line printer fashion to the Mark 12 char

Select the \Print.../ menu item and then press <ENTER>. A common fil
selection dialog box will appear. Use it to select any *.MAC file, the move th
highlight to the [OKAY] button and press <ENTER>. The Macro will be printe
on the chart. :

Note: Be sure that the chart is stopped before you try to print a macro!
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BB Running a Macro

File RS -
IGGERED -
1 IR —~ii START
THEN -
. FILENAME
r
‘ sTOP
. ELSE
. START CHART Pressing the {START} safiey
. runs the macro. Notice that the
. ENDIF key caption changes to {STOP).

SET A = INPUTOS
WALT URTIL A > 2.343

&0 TO %

...and the bottom STATUS BAR
shows that the macro is running,
and waiting at STEP 3!

> ke

The macro sequencer’s START/STOP softKey

Once a macro has been loaded, running it is as simple as pressing the {START}
softkKey. The bottom of the screen indicates at which step the macro is currently
on. To stop a macro, press the {STOP} softKey.

Be aware that once a macro is running, you are free io leave this screen and do
anything else that you choose. Take care, of course, depending on what your
macro is doing. For example, if your macro is arming the trigger and controlling
data capturing, you will probably want to avoid interfering with it by operating
these controls manually. You will not harm the Mark 12, but you may not get the
results that you wanted from your macro.
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1315

Macro Sequencer Alphabetical Listing

\»/, \</, \»=/, and \<=/

Menu iterns on the \OPERATOR/ pop-up menu, Macro Sequencer Screen

These mathematical operators are used in the comparison of an input”
current value with the value you set into a variable. For example, yo!
may wish to let INPUTO1 equal the variable “A,” and let the Macr:
Sequencer watch for when “A” exceeds 12.444 Volts. You would us:
this:

1 SET A = INPUTOL
2 WAIT UNTIL A > 12.444

3 BEEP
4 START CHART
5

Notice how the “>* {greater than) operator is used within the expressio
at line 2.

\A/, \B/, \C/ ... \Z/ and \a/, \b/, \¢/ ... \2/
Menu itern on the \WWARIABLES/ pop-up menu, Macro Sequencer Screen

You can assign each DMS1000 input to a variable. Variables ar
compared to the actual value of the input to the Macro Sequencer. F¢
example, you may wish to let INPUT01 equal the variable “A,” and let th
Macro Sequencer watch for when “A” exceeds 12.444 Volts. You woul
use this:

1 SET A = INPUTOL

2 WAIT UNTIL A > 12.444
3 BEEF

4 START CHART

5

The first time that you access this pop-up menu it will contain only “A
However, as you use letters the list will get longer and longer, so thq
each time you access this pop-up menu it will contain the previocus!
used letters as well as the next available variable letter.

See also: \</, \»/, \<=/, \>=/, \OPERATOR/, \Set Variable/, \<expression:

\ARGUMENTS/

Pop-up Menu, Macro Sequencer Screen

Contains a list of arguments for IF/THEN and WAIT UNTIL action:
lterns on this pop-up menu include: \Triggered/, \Replay Done/, \Captul
Done/, \Chart Start/, \Chart Stop/, \Event High/, \Event Low
\<Expressions/
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\Arm/

Menu item on the \ACTION/ pop-up menu, Macro Sequencer Screen

Arms the trigger circuitry. No arguments required.

\Beep/

Menu item on the \ACTION/ pop-up menu, Macro Sequencer Screen

Causes the DMS1000 beeper to sound. No arguments required.

[CANCEL]

Button on the *SELECT FILE TO CAPTURE” dialog box, Macro Seguencer
Screen

Closes this dialog box.

\Capture Done/
" Menu itern on the \ARGUMENTS/ pop-up menu, Macro Sequencer Screen

Used as a “test argument” within a WAIT UNTIL or IF/THEN expression.
For example, you may want to write a macro that waits for the capture to
be completed before moving on the next fine:

i ARM

2 WAIT UNTIL CAPTURE DONE
3 START CHART

4

\Chart Start/

Menu item on the \ACTION/ pop-up menu, Macro Sequencer Screen

Starts the DMS1000 chart. No arguments required.

\Chart Start/
Menu item on the \ARGUMENTS/ pop-up menu, Macro Sequencer Screen

Used as a “test argument” within a WAIT UNTIL or IF/THEN expression.
For example, you may want to write a macro that waits for the chart to be
started before moving on the next iine:

1 ARM

2 WAIT UNTIL CHART START
3 BEEP

4
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\Chart Stop/
Menu item on the \ARGUMENTS/ pop-up menu, Macro Sequencer Screen
Used as a “test argument” within 2 WAIT UNTIL or IF/THEN expression.

For example, you may want to write a macro that waits for the chari o be
stopped before moving on the next line:

1 ARM

2 WAIT UNTIL CHART STOP
3 BEEP -

4

\Delay For/

Menu itemn on the \VACTION/ pop-up menu, Macro Sequencer Screen

Causes the Macro 1o suspend execution for a user-programmable perioc
of time. For example, you may wish o wait at a certain line for 1/£
minutes:

1 START CHART

2 DELAY FOR 000 00:01:30C
3 ARM

4

You can program delays of up to 31 days. You can set the days, hours
minutes, and seconds independently.

\Delete/

Menu itern on the \Insert/Delete/ pop-up menu, Macro Sequencer Screen

Deletes the current fine of the Macro Sequence. Select the line numbe
that you wish to delete and press <ENTER>. When this pop-up ment
appears, select \Delete/ and press <ENTER> again.

Note: If you delete the first line of a control structure (IF/THEN/ELSE o
FOR/NEXT), the entire structure will be deleted.

\Do Command/
Menu item on the \ACTION/ pop-up menu, Macro Sequencer Screen

One of the most powerful commands that the Macro Sequencer has. DC
COMMAND allows you fo execute any of the DMS1000’'s remots
imerface commands! For example, to program and then print the secont
ine of on-the-fly annotation 66 millimeters from the left edge of the chart

1 DO ‘CE:TE:0T 2, ‘Hello, my friend’, 56’
2 DO MMH:TE:0X 27
3

The entire DMS1000 remote interface command set can be used withi
your Macros this way.
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\Done/

Menu item on the \FILE/ menu, Macre Sequencer Screen

Closes the menu.

{DONE}

SoftKey 1, Macro Sequencer Screen

Exits the Macro Sequencer screen. Be sure that you have either
STARTED or STOPPED your Macro before leaving the screen. If you
START your Macro, you are free to leave the screen, and the Macro will
continue running according 1o however it is programmed.

\Else/

if/Then Control Structure Statement, on \ELSE/ENDIF/ pop-up menu, Macro
Sequencer Screen

See i/ Then/Else/.

\End 1f/

if/Then Control Structure Statement, on \ELSE/ENDIF/ pop-up menu, Macro
Sequencer Screen

See \/Then/Else/.

\Event High/
Menu item on the \ARGUMENTS/ pop-up menu, Macro Sequencer Screen

Used as a “test argument” within a WAIT UNTIL or IF/THEN expression.
For example, you may want to write a macro that waits for the event to
go high before moving on the next line:

1 ARM

2 WAIT UNTIL EVENT HIGH
3 BEEP

4

\Event Low/
Menu item on the \ARGUMENTS/ pop-up menu, Macro Sequencer Screen

Used as a “test argument” within a WAIT UNTIL or IF/THEN expression.
For example, you may want to write a macro that waits for the event to
go low before moving on the next line:

ARM
WAIT UNTIL EVENT LOW
BEEP

s W By B
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\<Expressions/
Menu itern on the VARGUMENTS/ pop-up menu, Macro Sequencer Screen

Used to set the value of a variable. For an example, see W, \B/...

See also: \«/, \>/, \<=/, \>=/, \OPERATOR/, \Set Variable/.

\FILE/

Menu, Macro Sequencer Screen

This menu contains these important menu items: \New/, \Load/, \Save
Save As.../, and \Print.../.

\For/Next/

Menu item on the \VACTION/ pop-up menu, Macro Sequencer Screen

A control structure that allows you to program a “loop” with a specifi
number of passes. For example, you may want to arm the trigger exactl
10 times, and then stop or move on to some other step. Use th
FOR/NEXT structure for that application.

To rearm the trigger and capture exactly ten sequentially named file
(like “JOE_0001.DAT, JOE_0002.DAT, etc.), see the following example:

1 FOR 10 TIMES
~ SET FILENAME MEM:JOE xxxx.DAT”

—~  BARM
- WATIT UNTIL CAPTURE DCNE
-  NEXT
2
\Go To/

Menu item on \ACTION/ pop-up menu, Macro Sequencer Screen
Causes the Macro Sequencer to go to a specific line number.

See also *LINE NUMBER*

DMS1000 Operations Manual Section 13, Page 314 Macro Sequenct



\If/ Then/Else/

Menu item on the \ACTION/ pop-up mernu, Macro Sequencer Screen

Allows you to create “conditional” expressions that test something before
executing. For example, you can program the Macro Sequencer to test if
the chart is already running. i it is already running, the DM31000 will
beep, otherwise it will start the chart:

1 IF CHART STOP
- THEN
- START CHART

- ELSE
~ BEEP
- ENDIF
2
The “Eise” argument is optional. A simpler version of the above would be
to eliminate the BEEP statement:
1 IF CHART $TOP
~  THEN
~ START CHART

-~ ENDIF
2

In the second example, the IF/THEN control structure simply tests if the
chart is running, and if not, starts the chart.

[INFO]

Button on the *SELECT FILE TO CAPTURE" dialog box, Macro Sequencer
Screen

Shows the file size, date saved, and free space on the selected volume.

\Input01/ ... INPUTxx/

Menu itern on the \INPUTS/ pop-up menu, Macro Sequencer Screen

See \INPUTS/, below.
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\INPUTS/

Pop-up Menu, Macro Sequencer Screen

Contains a list of all of your INPUTS. These are used when you assign ¢
variable to an input. For example, you may wish to let INPUTO1 equa
the variable "A,” and let the Macro Sequencer watch for when “A’
exceeds 12.444 Volts. You would use this:

SET A = INPUTCL

WAIT UNTIL B > 12.444
BEEP

START CHART

W L B

[4)]

\Insert/
Menu item on the \Insert/Delete/ pop-up menu, Macro Sequencer Screen

Inserts a hew line at the cursor iocation.

*LINE NUMBER*

Dialog Box, Macro Sequencer Screen

Used as an argument to the \Go To/ macro command. The resulting firw
is like this:

2 G0 TO 2

\Load/

Menu item on the \FILE/ menu, Macro Sequencer Screen

Allows you to load a previously saved Magcro Sequence.

[MEM]

Button on the *SELECT FILE TO CAPTURE® dialog box, Macro Sequence
Screen

Allows you to change the volume from among those currently installec
All DMS1000’s have these volumes: NVR (non-volatile RAM where sef
ups, macros, and search scripts are normally kept), MEM {SRAM captur
memory, standard after 11/93), and PMC (Personal Memory Card, if on
is plugged in on the front panel). There may also be one or more SCE
devices (optional). Move the highlight to this button and pres
<ENTER>, then select from the list that appears and press <ENTER
again.

\New/

Menu itemn on the \FILE/ menu, Macro Sequencer Screen

Clears the current Macro Sequence and starts a new, blank one.
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“NVR:UNTITLED.MAC”

Caption on the Status Bar, Macro Sequencer Screen

This is the default path (NVR) and filename (UNTITLED.MAC) when you
start a new Macro Sequence. -

[OKAY]

Button on the "SELECT FILE TO CAPTURE"™ dialog box, Macro Sequencer
Screen

Confirms the filename currently entered and closes this dialog box.

\OPERATORS/

Pop-up Menu, Macro Sequencer Screen
Contains these mathematical operators:
>, <, »=, and <=

Operators are used within expressions to compare an input to a variable
value that you set in advance. For example, the following commands
cause the systern to beep when INPUTO1 exceeds 4.555 Volts:

1 SET A = INPUTG1

2 WAIT UNTIL A > 4,555
3 BEEP

4

See also \Set Variable/, \wexpression>/, \A/

\Print.../

Menu ftem on the \FILE/ menu, Macro Sequencer Screen

Prints the current Macro Sequence to the chart paper. This is useful
when a Macro is 100 long to be viewed on the screen at once. It also
serves as a “hard copy backup” of your Macros.

\Replay Done/
Menu itermm on the VARGUMENTS/ pop-up menu, Macro Sequencer Screen
Used as a “test argument” within a WAIT UNTIL or iIF/THEN expression.

For example, you may want to write & macro that waits for the repiay to
the chart to be completed before moving on the next line:

1 ARM

2 WAIT UNTIL REPLAY DONE
3 SET SPEED TO 5 mm/sec
4
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\Run For Length/

Menu item on the \ACTION/ pop-up menu, Macro Sequencer Screen

You can program the DMS1000 chart to run for an exact distance. Fc¢
exarnple, you may want to run the chart at a slow trending speed unt
INPUTO1 exceeds 12.444 Volts, then increase the speed and run abot
for 10 seconds before reducing the speed and repeating the process:

1 SET A = INPUTO1

START CHEHART

SET SPEED TO 5 mm/sec
WAIT UNTIL & > 12.444
SET SEEED TO 100 mm/sec
DELAY FOR Q00 00:00:10
GO TO 3

o =1 ooy U W R

In a simpler example, we can program the chart to run for 250 mm at
mnvsec and then stop:

1 SET SPEED TO 5 mm/sec

2 START CHART

3 RUN FOR LENGTH 250 mm

4 STOP CHART

5

Notice that a STOP CHART command is required after the RUN FO
LENGTH xx command. The DMS1000 will not automatically stop afts

the correct distance has been run. You must either stop the chart «
change the speed in subsequent lines of code.

\Save/
Menu itern on the \FILE/ menu, Macro Sequencer Screen

Saves the current Macro Sequence to the same path and filename &
shown on the left side of the STATUS BAR (the black area at the botiol
of the screen).

\Save As.../

Menu itemn on the \FILE/ menu, Macro Sequencer Screen

Opens the *SAVE FILE AS” dialog box so that you can save the curre
Macro Sequence to a new path and filename of your choosing.
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*SELECT FILE TO CAPTURE*

Dialog Box, Macro Sequencer Screen

Aliows you to select the path and filename that will be used for the next
acquisition. For example, you may want to arm the trigger exactly 10
times, and then stop or move on to some other siep. Use the
FOR/NEXT structure for that application.

To rearm the trigger and capiure exactly ten sequentially named files
(like “JOE_O0Q1.DAT, JOE_0D02.DAT, efc.), see the following example:

1 FOR 10 TIMES

SET FILENAME MEM:JQE =xxxx .DAT”

- ARM
-~ WAIT UNTIL CAPTURE DONE
- NEXT
2
\Set Speed/

Menu item on the \ACTION/ pop-up menu, Macro Sequencer Screen

Allows you to set the chart speed to anything from 1 to 200 mm/sec. For
example, you may want to run the chart at a slow trending speed until
INPUTO1 exceeds 12.444 Volts, then increase the speed and run for
about 10 seconds before reducing the speed and repeating the process:

03 o U e NP

SET 4 = INPUTO1

START CHART

SET SPEED TO 5 mm/sec
WAIT UNTIL A > 12.444
SET SPEED TC 100 mm/sec
DELAY FOR 000:00:00:10
GO TC 3
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\Set Variable/

Menu item on the \ACTION/ pop-up menu, Macro Sequencer Screen

You can assign each DMS1000 input 1o a variable. Variables are
compared to the actual value of the input to the Macro Sequencer. Fo
example, you may wish to let INPUTO1 equal the variable “A,” and let the
Macro Sequencer watch for when “A” exceeds 12.444 Volts. You woul

use this:

1 SET A = INPUTO1

2 WAIT UNTIL A2 > 12.444
3 BEEP

4 START CHART

5

The first time that you access this pop-up menu it will contain only “A.
However, as you use letters the list will get longer and longer, so tha
each time you access this pop-up menu it will contain the previous!
used letters as well as the next available variable letter.

See also: \</, \>/, \<=/, \>=/, \OPERATOR/, W, \<expression>/

{START}/ {STOP}

softiey 2, Macro Sequencer Screen

Staris or stops execution of the current Macro Sequence. The executio
status is also shown in right side of the STATUS BAR (the black area ¢
the bottom of the screen).

\Stop Chart/

Menvu item on the \ACTION/ pop-up menu, Macro Sequencer Screen

Stops the DMS1000 chart. No arguments required.

\Triggered/
Menu item on the \ARGUMENTS/ pop-up menu, Macro Sequencer Screen
Used as a “test argument” within a WAIT UNTIL or iF/THEN expressiol

For example, you may want fo write a macro that waits for the DMS100
to be triggered before moving on the next line:

1 ARM
2 WAIT UNTIL TRIGGERED
3 BREEP
4
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*VALUE*

Dialog Box, Macro Sequencer Screen
The *VALUE" dialog is where you assign a value to the variable “A”.
See \Set Variable/ for an example.

See also W, \OPERATORS/, \<expressions>/

\Wait For Time/

Menu itermn on the VACTION/ pop-up menu, Macro Sequencer Screen

You can program the Macro execution to halt until a specific time is
reached. For example, you may want to start evaluating variables after a
certain machine turns on at 10:30 PM. You can actually set the date
{day of the month number), too. Assuming that today is the 20th of the
month and you want o have the Macro wait until 10:30 PM tonight:

SET A = INPUTOL

WAIT FOR TIME 020 20:30:00
WALIT UNTIL A > 12.444
START CHART

RUN FOR LENGTH 250 mm
STOP CHART

w <oy W R

See also \Delay For/ and \Wait Until/.
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\Wait Until/

Menu item on the YACTION/ pop-up menu, Macro Sequencer Screen

Allows you to halt execution of the Macro until a particular conditiol
occurs. When you select this menu item and press <ENTER>, th
VARGUMENTS/ menu will appear. At this point you may select fron
among: \TRIGGERED/, \REPLAY DONE/, \CAPTURE DONE/, \EVEN'
HIGH/, \EVENT LOW/, \CHART START/, \CHART STOP/, an
\<expressions/.

Each of these menu items is described separately within this sectior
However, here are a few typical examples of how the WAIT UNTIL actiol
can be applied.

The example below shows WAIT UNTIL being used with the \Triggerec
argument to start the chart when a trigger has occurred: _

1 FILENAME SCSI1A:MYTEST.DAT

2 BARM

3 WAIT UNTIL TRIGGERED

4 START CHART

5

The next example shows WAIT UNTIL being used with th

\<expression>/ argument to sound the beeper when INPUTO1 is greate
than or equal to 24.500 Volis:

1 SET A = INPUTOL
2 WAIT UNTIL B >= 24.500

3 BEEP
4 GO T0 2
5

The next example shows WAIT UNTIL being used with the \EVEN
HIGH/ argurment to sound the beeper when system event marker goe

high:

1 WAIT UNTIL EVENT HIGH
2 BEEP

3 GO TO 1

4
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1316 common Questions About Macros

Here are some questions commonly asked about Macros. Many of them have
been covered in the preceding pages, but a few have not.

Can | copy Macros using the \Copy File.../ command under the \FILE/ menu of the
-MAIN- screen?

Yes. Macros are just like any other file. They may be copied to and from any
valid memory volume within your DMS1000. They may be deleted, too, using the
\Delete Fite.../ command under the \FILE/ menu of the -MAIN- screen.

How many Macros can | store in my DMS10007?

This is sort of like asking “how many documents can | store on my 40 MB hard
disk?”, because so much depends on how large the documents are. Macros can
vary widely in size. Another factor is that SETUP files aiso occupy the NVR, so
they will compete for space if you have a lot of SETUPS (SETUPS also vary
widely in size depending on how many INPUT and TRACE channeis they
contain, and other factors).

The good news is that Macros are generally much smaller than SETUP files.
The average SETUP file is about 5 kB, whereas the average Macro is only 100 B
or s0. So, the average DMS1000 user should find that he or she can store about
8-12 SETUPS and 20-30 Macros in their NVRAM, and about the same amourt
on the standard 64 kB PMC that comes with each DMS1000. Mark 12's shipped
after October of 1994 probably contain the Phase || CPU board, which has four
fimes as much NVR space as earfier models, so they will be able to store many
more macros than the examples commeonly given in this manual.

inwhich file format are Macros stored?
They are stored in a compressed binary format.
Can | edit Macros in my word processor?
No, they can only be edited on the DMS1000 front panel.

Do Macros “take over” control of my DMS1000

Yes and no. The best way to imagine what kind of control they have is to piciure
that there is an invisible person in front of your DMS1000 pressing buttons for
you. A Macro is a sequence of events that are acted out in the order you chose.
You remain free to override any of the sequences by pressing buttons yourself.
For example, let’s say that the DMS1000 gets to a sequence in a Macro that
changes the chart speed to 50 mm/sec. You are still perfectly free to reach out
and change the speed again yourself by pressing the reguiar chart speed
hardKeys. The Macro has already moved on fo the next sequence, so it doesnt
“care” what you do, really—it's not going to prevent you from operating the
DMS1000 as you see fit. If your question is “will the Macro Sequencer block me
from operating the recorder?,” the answer is no.
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13.16 commen Questions Abhout Macros

Here are some questions commonly asked about Macros. Many of them ha
been covered in the preceding pages, but a few have not.

Can | copy Macros using the \Copy File.../ command under the \FILE/ menu of &
-MAIN- screen?

Yes. Macros are just like any other file. They may be copied to and from a
valid memory volume within your DMS1000. They may be deleted, too, using il
\Delete File.../ command under the \FILE/ menu of the -MAIN- screen.

How many Macros can | store in my DMS10007

This is sort of like asking “how many documents can | store on my 40 MB ha
disk?”, because so much depends on how large the documents are. Macrosc
vary widely in size. Another factor is that SETUP files also occupy the NVR,

they will compete for space if you have a lot of SETUPS (SETUPS also ve
widely in size depending on how many INPUT and TRACE channels th
contain, and other faclors).

The good news is that Macros are generally much smaller than SETUP file
The average SETUP file is about 5 kB, whereas the average Macro is only 100
ors0. So, the average DMS1000 user should find that he or she can store abx
8-12 SETUPS and 20-30 Macros in their NVRAM, and about the same amot
on the standard 64 kB PMC that comes with each DMS1000. Mark 12's shipp
after October of 1994 probably contain the Phase I} CPU board, which has f
times as much NVR space as earlier models, so they will be able to store ma
more macros than the examples commonly given in this manual.

In which file format are Macros stored?
They are stored in a compressed binary format.
Can | edit Macros in my word processor?
No, they can only be edited on the DMS1000 front panel.

Do Macros “ake over” conirol of my DMS1000

Yes and no. The best way to imagine what Kind of control they have is to pict
that there is an invisible person in front of your DMS1000 pressing buttons
you. A Macro is a sequence of events that are acted out in the order you cho:
You remain free to override any of the sequences by pressing buttons yours
For example, let’s say that the DMS1000 gets to a sequence in a Macro tl
changes the chart speed to 50 mmysec. You are still perfectly free to reach «
and change the speed again yourseif by pressing the requiar charnt spe
hardiKeys. The Macro has already moved on to the next sequence, so it does
*care” what you do, really—it’s not going to prevent you from operating 1
DMS1000 as you see fit. if your question is “will the Macro Sequencer block |
from operating the recorder?,” the answer is no.
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Will my Macros only work with the SETUP that was active when | created them?

No—Macros are not associated with SETUPs in any way—they are stand-alone
*programs” that can be run with any SETUP. Of course, you could easily create
a Macro that didn't make any sense with a particular setup. In one of our sample
Macros , a sequence ZOOM’ed trace #1 on the EL display. What if you had a
Macro that ZOOM'ed tfrace #4, bul the SETUP only had two traces on the
display? The DMST1000 will not crash—this ZOOM sequence will simply have no
effect, and the sequencer will move on to the next sequence

How many sequences fong can a single Macro be?

9913.

is the macro sequencer in version 5.0x software {and higher} compatible with macros
creating using the 4.0x version?

No, sorry. The earlier macro sequencer did not have most of the capabilities of
the current version, so iis file format is completely different and not
interchangeable.

Can | run more than one Macro at a time?

No.
My IF/THEN condition is never found ‘“true” ... but | know that it is happening!

The condition that you specify is evaluated immediately by the IF/THEN control
structure. For example:

1 SET A = INPUTOL
2 IF A > 2.000 THEN
- BEEP
- END IF
3

The instant that the Macro Sequencer executes line #2 it checks the value of A
(INPUTO01). If it is not greater than 2.000, then it moves to the next step. It does
NOT “wait” at this line until the condition becomes true! This is a common error

for people to make.

If you want the Macro Sequencer {o wait at a certain line UNTIL A CONDITION
BECOMES TRUE, then use the WAIT UNTIL command, like this:

1 SET A = INPUTOL

2 WAIT UNTIL A > 2.00C
3 BEEP

4

In the example above, the Macro Sequencer wails at line #2 until A (INPUTO1)
exceeds 2.000.
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What is the ffequency response of the Macro Sequencer? | have been trying fo have
catch a 20 micrasecond glitch, without sUccess.

The frequency response of the Macro Sequencer is quite iow, on the order
perhaps 1 Hz. Accordingly, its software “triggering” capabilities cannot be use
to detect high-frequency or short duration events. If you want {0 detect an eve
faster than about 1 second, use the M12-TR trigger board, which can dete
amplitude events as short at 5 us.

How can | make a macro load and run automatically whenever the Mark 12 s power:
up?

The Mark 12 will automatically load and run any macro calied AUTORUN.MAC.

Do | have to load a macro before printing it?

No. In fact, you couid be running a completely different macro, or none at ¢
Simply go to the macro screen, and select \Print.../ from the \FILE/ menu, th
choose the macro that you wish to print out. Make sure that the chart is stopp
before trying to do this.
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Section 14 The SYSTEM Screen

From the -MAIN- screen, pull down the \FILE/ menu then highlight \System.../
and press <ENTER> . The DMS1000 takes you to the -SYSTEM SETUP-

screen:

! The \OPTIONS/ menu allows you to control digitized data input,
Edit the system TIME/DATE and which LIST parameters are prinfed

Select the \ /

TIME OPTIONS R __IDONE} exits
SOURCE, " this screen
PAPER TYPE,
and ch@r {EDIT PAGE)}
par{jngm ................. - S calls up the
systerm-lovel -EDIT- screen
parameters for éntering a
96x96
New SCREEN character page
BLANKING of teoxt
feature i v
pravents E_L {LIST PRINT}
burn-in causes the
A{"screen selected LIST
saver'} groups fa be
printed
Setthe V1 and ® :
V2 front panel ~ {OPT.
Vkeys here CONFIG)
aliows you 1o
Set tha froni activate
panel DIV BY The -SYSTEM SCREEN- cptions {some
chart spead aliows you fo cantrol varicus require
key here systermlevel parametors and passeades)

functions.

The -SYSTEM- screen

This screen is used to set global parameters, i.e., those that are not linked to any
specific mode of operation, and which affect the system as a whole. Itis
analogous to the “User Preferences” section of many software applications.

For instance, it is here that you program the two VARI speed keys, as well as the
100 characters of text that can be printed within the system channel. You choose
the type of chart paper (roli or Z-fold), and the time source (internal or IRIG).
There are some other parameters, too. Let us look at each of them on the
foliowing pages.
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141 Setting the Date/Time

Edit the DATETIME group
here. The Mark 12's internal
clock and calendar maintains
this information via a special
lithium battery-backed RAM
chip on the CPU board

\  *DATE/TIME*

The "DATE/TIME” dialog box

Select the [DATE] or [TIME] field (it does not matier which), and press <ENTER>
The *DATE/TIME* dialog box will appear. Move the highlight to the desirel
parameter and press the <ENTER> key to edit it.

Changing the day is as easy
as selecting the [DAY] fieid
and pressing <ENTER>.
Then, highlight the correct
day with the jog wheek and
press <ENTER: again.

*DATE/TIME*

I Thursday
Friday
Saturday

Changing the day of the week
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14.2

Setting the Time Source

The defauilt time source is
INTERNAL. if you have
purchased the MIZ2-TCT

aption, however, various IRIG
and NASA time code
selections are available.

IRIG A, MOD
M IRTC B, MOD
IRIG E, MOD
IRIC H, MOD
NASA 36, MOD

IRIG A, DEMOD
IRIG B, DEMOD
IRIG E, DEMOD
IRIG H, DEMOD
NASDh 36, DEMOD

The \TIME SCURCE/ Pull-down menu

The default time source is INTERNAL. However, if you have purchased the M12-
TCT option and have an external time code source, you may input it and select it
here. The rear panel of the Mark 12 contains an IRIG INPUT BNC connector. In
fact, there are two connectors: one for modulated IRIG and another for
demodulated IRIG. Input your signal properly, and then select the corresponding
1RIG type here, in this menu.

In addition 1o the military’s IRIG {Inter-Range Instrumentation Group) time code,
the Mark 12 supports NASA code 36.

When the time code is detected at the input, the Mark 12 will lock on 1o it and
begin using it in place of the internal time/calendar. [RIG also contains an integer
from 1 to 365 that represents the Julian day number {January is 001, December
31 is 365). IRIG day and time information is printed on the chart, displayed on
the front panel (-MAIN- screen)}, and captured into memory in place of internally
generated time/date information.
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113 Setting the Paper Tyne

Selecting this field and
pressing <ENTER> toggles it
petween ZFOLD and ROLL,
the two basic paper iypes.
The default is ZFOLD.

The \PAPER TYPE/ Pull-down menu

Select the kind of paper that you are using. This is important, because the Mar
12 will behave differently based on whether it believes you are using Z-fold or ro
chart paper. For example, there are times that it wants 1o advance to the ne;
even sheet of paper. But it will only try to detect a TOF (Top of Form) mark if
believes that Z-fold paper is installed. Otherwise, it will simply advance a prest
distance. So, for best results, always set this properly. The default is Z-folt
This setting is stored with each setup file. :
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144 Setting the SCREEN SAVER (“BLANKING™)

New to v5.0x firmware is an
automatic screen blanker {like
a “screen saver”) that blanks
the screen after the time
imterval of your choice.
Saves wear on the EL display

\BLANKING/ Pull-down menu

Select the amount of time that you would like to elapse before the automatic
“screen saver” takes effect. Selecting \Off/ deactivates this feature. The defautt
setting is OFF.

Note: When the BLANKING, or “screen saver” takes effect, the Mark 12°s screen will
go completely dark, except for a message that fioats up and down the screen
slowly, telling you that the screen saver has engaged. This prevents you from
wondering whether the machine is turned on or not.
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145 Setting the VAR1and VAR2 Keys

Edit the user-programmable
V1 and V2 keys here. Enter
any chart speed in 0.01
mm/range steps. See front
panel V1 and V2 keys.

The *VAR1" dialog box

Select either [VAR] field and press <ENTER>, and the *VAR1* or *VARZ2" dialc
box will appear. Enter any chart speed from 1 to 100, in 0.01 mm steps. Use tt
next dialog 1o set the range: mm/hour, /min, /sec.

DMS1000 Operations Manual Section 14, Page 332 The System Scre:



14.6

Setting the DIVIDE BY Key

Edit the user-programmable
<DIV BY> key cn the front
panel here {does not work in
conjunction with V1 and V2).
Enter any integer from 1 fo
100.

VA

DIVIDE BY *

The *DIVIDE BY" dialog box

Select either [DIV BY] field and press <ENTERs, and the *DIVIDE BY* dialog box
will appear. Enter any divisor from 1 to 100, in integer steps. When you press
" the <DIVIDE BY> key on the front panel, the current panel speed will be divided

by this number.

Note:
speeds.
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14.1

Setting the Sync Options

OPTIONS
4 ©Global Enable
¥ Chart Enable
Dorl ¥ Display Enable
Yy video Enable
v Mazmin Enable

‘ Done I

7
\Global Enable/ is a master
on/off switch for digitat input
synchronous mode. The 4
items below it control certain
aspects of synchronization.

The WSYNC COPTIONS// sub-menu

The \Global Enable// menu item is fike a “master switch” that turns this functi
on or off. The other menu items toggle on or off only their specific area of i

mode.

Note: SYNC MODE applies only when digitized data are being input via the RS-23
and/or GPIB interfaces. If you are inputting digitized inputs, then you can ha
the entire Mark 12 “synchronized” to incoming data stream. For exampie,
your data are coming from a server at an inconsistent rate, using SYNC v
produce a chart record that appears to have been recorded contiguously, w
a consistent, linear time base.

Sub-menu ltem

Description

Chart Enable Synchronizes the chart movement to the incoming da
stream

Display Enable Synchronizes the front panel waveform display to the
incoming data stream

Video Enable Synchronizes the remote video output (requires optio!

M12-VDM) to the incoming data stream

Maxmin Enable

Synchronizes the rate at which the Mark 12
extrapolates max/min data points to the incoming dat:
stream
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148 Setting the List Options

1 pd¥Y INPUT SETUP
v DATA LOGGING SETUP

v CHART Y-T SETUP

v CAPTURE & TRIG. SETUP
v SYSTEM SETUP

DONE

Check each LIST GROUP !
that you would like printed
whenever LIST PRINTING is
called for (manually or
automatically).

The QWLIST OPTIONS/ sub-menu

Check on or off whichever LIST GROUPS you wish 1o be printed whenever a
LIST PRINT is invoked. There are several ways to invoke a LIST PRINT:

Pressing the {LIST PRINT} softKey on the -SYSTEM- screen

Activating the automatic LIST PRINTING option on the -Y-T CHART
LAYQUT- screen (and then stopping the chart)

Via command in the macro sequencer
Via remote interface command
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149 EDIT PAGE Function

Each setup can contain a 96 x 96 character page of text, that can be printe
upen demand. You enter the page of text by first pressing the {EDIT PAGE

softkey...

The {EDIT PAGE} SoftKey

...and then entering the text on the *Page” full-screen dialog box:

The -EDIT- screen allows yo
1¢ enter a 96x86 charadler
page of 1ext to be printed onto §
ihe chart. One page can be
saved with each *.SET setup.

1 COL:

tatus: ROW:

The *Page” full-screen dialog box
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ission Name: AMRAAM Missile test fir

Mission Operatoer: R. Alec Smith Code:
Date: 22 September 2018 : PENORae

fest Description:
Tn this series of test firings, we will
Gulf of Mexico. n this case, there wa
fand the lateral stapilizer assembly.

IPelenetry was downli d via microwave
land the link proved to Ye very stabile
Ine errors or dropouts duking the critic
Hin further evaluations, w{‘ Uselhe jog-wheel to move the

black cursor lefiright. Press
- - SHIFT+jog-wheel fo move it
tatus: ROW: 2 COL: 3 up/down, Note that the current

\ pasition of the cursor is shown in
b the status bar aiong the bottom. E

*Page” dialog box

Sample screen showing a large page of text entered. You cannot see the entire
96 x 96 array, of course, so you can scroll the window in all four directions.

You can move the cursor in all four directions by using the jog-wheel, and the
jog-wheel and <SHIFT> hardKey at the same time. As you move the cursor, the
screen will scroll as required to keep the cursor in view. Here is how o navigate:

Direction Action

RIGHT Turn Jog-wheel clockwise

LEFT Turn jog-wheel counter-clockwise

up Holding down <SHIFT>, turn jog-wheel
counter-clockwise

DOWN Holding down <SHIFT>, turn jog-wheei
clockwise
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14.10

Note:

Nofe:

LIST PRINT Function

To invoke a list printing, press the {LIST PRINT} softkey. Those LIST groups
that you have selected under the \OPTIONS/, \List >/ sub-menu will be printed or
the chart.

The {LIST PRINT} SoftKey

The chart must be stopped before attempting to invoke a LIST PRINT.

¥ INPUT SETUP

=y DATA LOGGING SETUP
CBART Y-T SETUP
CAPTURE & TRIG. SETUP
SYSTEM SETUP

Check each LIST GROUP
that you would like printed
whenever LIST PRINTING is
called for (manually or
automaticalty).

The \OPTIONS/ menu, with the \\List Opt.// sub-menu open

You select which list sections are going to print by checking or unchecking ther
here. By default, all list sections are checked and enabied. The contents of eac
section are obvious from their titles. For example, the “Input Setup” sectio
contains information pertaining to the INPUT's, as defined on the -INPU
SELECTION- and -INPUT SETUP- screens.

Automatic LIST PRINTING itself is NOT enabled by default. You can turn it ¢
under the \OPTIONS/ menu on the -Y-T Chart Layout- menu
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1411 OPT CONHIG Setup

At times it may be necessary to activate or deactivate a firmware option. To do
s0, press the {OPT CONFIG} softKey...

The {OPT CONFIG} softKey

...and the *Option Enable” dialog will appear:

Option Enable Dialog
SNC1494025

/ T ————
OPTION:| SEARCH SCRIPTS
1 KEY: {your passcodefhere)
3 £

OKAY

I4
The serial number of your
Mark 12 is shown here for
reference purposes.

LI
Select the option that you
wish to enable from the
upper box, then type the
passcode into the lower
box...

The *Option Enable Dialog”

DMS1000 Operations Manual Section 14, Page 339 The System Screen



To see which options are currently activated, move the highiight to the [OPTION
field and press <ENTER>:

SEARCH SCRIPTS

Rhard CE-
VIDEO

J A/D COMP.
PASSWORD

The \OPTIONS/ Pull-down menu

Options that are CHECKED are activated, or “ON.” Here is a listing of thes
options, what they are for, and whether they require a passcode o activate ¢
not:

Option Description Need Option
Passcode? | Name

Search Scripts | Graphical Boolean expression Yes M12-SCF
editor, aliows you to search through
capture data files of any size for
particutar events.

iRIG IRIG/NASA36 time code translator .| Yes M12-TCH

VIDEO Outputs waveform data in real time | Yes M12-VD!
via the RS-232C connector.
Requires a PG 486 running the
M12-VDM software to interpret and
display the data in a variety of
formats.

A/D Comp Telis the system what kind of ADC | No
input cards are installed. If you
have anything EXCEPT for the
original M12-4A, -4B, -4C, -4D
series (part numbers ending in
-70x), then this must be turned on.
if this is not activated when it
should be, then the Mark 12 will not
capture input channels higher than
INPUTO4 (real-time operations will
be unaffected). Ruie of thumb: if
your WG.CFG file used to say
“CHANNELS_PER_CARD = 167,
then this option should be
activated.

Password Aliows you to globally turn onv/off
the PASSWORD PROTECTION
feature found under the -MAIN-
screen’'s \FILE/ menu.
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AppentixA DIMS1000 Specifications

General Specifications

Number of Analog Waveform Channels:
410521, in increments of 4

Number of Digitized Waveform Channels:
410 52, in increments of 4

Maximum Analeg/Digitized Waveform Channels:
Up 1o 52 waveforms pius up to 53 event markers can be printed on the chart at once

Number of Event Markers:
One per analog and digitized input channel, plus one system event marker

Total Event Markers:
Up 1o 53 on the chart at once

Recording Method:
Thermal array printhead

Printhead Type:
Single 15.3” wide printhead—no gap running down the center of the chart as with 300 dpi dual-head

systems

Dot Redundancy:
Each dot has a back-up dot printing the same data

Maximum Recording Width:
384 mm

Effective Recording Density:
Y-axis: § dots/mm; T-axis; 64 dots/mm max.

Total Resolution:
330,322 dots/sq. in. max.

Front Panel Display:
Electroluminescent {EL) display provides bright waveform menitor plus a graphical user interface similar

to Macintosh™ or Windows™ operating systems

Front Panel Display Resolution:
256 H x 320 W {pixels)

Time Code Specifications

Time Code Capabilities:
Using M12-TCT option, Mark 12 can accept IRIG codes A, B, C, E, H and NASA 36; modulated or
demoduiated

IRIG Accuracy:
When recorded to memory, IRIG time code message replayed to the chart is presented with the
following accuracies: IRIG A: +0.5 ms; IRIG B: 45 ms.

Text Entry Methods:
Text may be typed in locally via front pane! keyboard, or via standard PC-AT keyboard (requires M12-
TCT option), or via RS-232C and GPIB interfaces.

1 Increasing your inputs channels from 48 to 52 requires removing the
standard Remote Control Interface from siot 13 on the rear panel. This will
allow you to add a 13th 4-channel analog input card, but will eliminate RS-
232C, GPIB, IRIG (optional), keyboard input jack, external trigger infout,
efc.
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Analog Input Specifications

Waveform Input Type:
Analog Voltage, fleating, both sides floating and isolated from each other and ground

Isolation:
M12-AA/R/C/D: 750 VAC channel-to-channel and channel-to-ground.
M12-4E: 1000 VAC channel-o-channel and channel-to-ground

Analog Inputs per M12-4 Series Card:
Four analog waveforms pius four TTL-level/switch-closure event markers per M12-4 series card

Max. Event Marker Input Voltage:
M12-4A/B/C/D: 12 VDC

M12-4E: 100 VDC
Internal Noise Floor:
M12-4E: -59 dB =1 dB

Max. M12-4 Series Cards per Mark 12:
13-—one per siot. Provides a max. total of 52 anaiog wavetorm channels plus 52 event marker
channels (plus 1 system event marker)

Quantization:
M12-4E: 14-bit ADC’s
All Others:  16-bit analog-to-digital converters {ADC's} are used.
Note: LSB is used 1o sample each channel’'s event marker.

Bandwidth
d.c. to 20 kHz -3 dB (without filtering)
ADC Multiplexing:
None-there is one ADC per analog input channel

Max. Analog Input Voltage:
M12-4A/B/C/D: 250 VAC
M12-4E: 500 VAC

Input Span:
M12-4A; 50 mV to 50 V, fuil-scale
(0—100 mV to 0-100 V, full-scale)
M12-4B: +5 mVio 5 V, fuli-scale
{0-10 mV to 0-10 V, fuli-scale)
M12-4C: 100 mV 1o =100 V, full-scale
{0~200 mV to 0-200 V, full-scale}
M12-4D: 250 mV to 250 V, full-scale
(0-500 mV to 0-500 V, full-scale)
M12-4E: +50 mV to #500 V, full-scale
(0—10C mV to 0-500 V, iuil-scaie)

Span Accuracy:
M12-4E: {Measured accuracy) £0.1% of fuli-span (no anti-aliasing filter installed)

Span Resolution:
0.001 mV steps throughout entire range

Offset Capability:
+20:1 selected span, (as long as span + offset are within the card’s maximum span capability)

Start-up Drift:
M12-4E: 0.2% /15 minutes
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Zero Suppression Capability:
M12-4E: =1000 % on most ranges (see table)
Altothers:  None

Range Suppression
50 mV +250 mV
100 mV +500 mV
250 mV +1.25 V
500 mV 25V
1V 5V
25V 48,25 V
5V 25V
10V HoV
25V +125V
50V +250 V
100 V 350 V
250V 275V
500 +150 V

Zero Suppression Hesolution:
M12-4E: 0.0015% of selected ADC range

Zero Suppression Setting Accuracy:
M12-4E: 0.5% of selected ADC range

Baseline Thermal Sensitivity:
M12-4E: 0.031% of fuil-span / °C (after warm-up)

RMS Capability:
M12-4E: Analog signal can be converted to RMS equivalent.
All others:  None

Filtering Capability:
Mi2-4E: Programmabie low-pass and high-pass filters, plus pre-programmed notch filters at 50, 60,
75 and 400 Hz.
Allcthers:  None

Data Processing Capability:

M1i2-4E: Filtering and RMS conversion, as shown above. Note that the unprocessed version of the
data is sent to memory/SCS|, and the processed version is sent to the CPU for
display/hard copy recording.

Allothers:  None

Input impedance:
M12-4A: 100 kQ
M12-4B: 100 kD
M12-4C: 200 kQ
M12-4D: 500 k&
M12-4E: 1 MQ

Signal Polarity:
Plus or minus polarity selectable per channel {reverse polarity is printed beside the channel)

Non-linearity:
M12-4E: 0.03% of full-span (no anti-aliasing filter installed)
0.06% of full-span (with anti-aliasing filter installed)
Alicthers:  0.1% of full-scale

Crosstalk:
-65 dB minimum

Common Mode Rejection Ratio:
M12-4E: 100 dB minimum @ 60 Hz
50 dB minimum @ 1 kHz
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Anti-Aliasing Specificatio
Thete are

M12-4E;

to have NONE installed.

ns {M12-4E Only):
sour filters to choose from, each with unigue characteri

stics. You may aiso ele

1 None
2. Bessell Option Kit 79000-511
3. Butterworth Option Kit 79000-512
4 Elliptic Option Kit 79000-513
Anti-Aliasing Fiter | Poles | Freq. Corner | Roli-Off Stop-Band Step-Responsi
Performance Performance Periormance
Comparison {rol-off rate) {"Ringing”)g
Bessell Option 44 kHz < 0.8 dB @ 20 kHz; Worst Best {Least)
{opt. 78000-511) -54 dB @ 187 kHz
Butterworth Option 25 kHz < 0.7 ¢B @ 20 kHz, Average Average
79000-512 -54 dB @ 58 kHz
Elliptic Option 25 kHz <0.3 dB @ 20 kHz; Best Worst (Most)
78000-513 -54 dB @ 30 kHz

2 please ask for WGI Flyer #M12-4E, which includes detailed roll-off ¢

performance charts for each of the anti-aliasing filter choices.
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Signal Processing Specifications

Filter Types:
M12-4E:
All others:

User-programmable Filters:

Mi2-4E:

All cthers:

Pre-Programmied Fiiters:

Butterworth: low-pass, high-pass, and notch

None

2-pole high-pass @ 200 k {400 to 25 kHz)
2-pole low-pass @ 200 k {400 to 25 kHz)
8-pole low-pass @ 12.5k (40 to 1.25 kHz)
8-pole low-pass @ 1.5k (4to 15 0 Hz)

None

Notch; 50 Hz, 60 Hz, 75 Hz, 400 Hz

12.5 kHz effective sample rate

M12-4E:

Alicthers:  None
RMS Conversion:

M12-4E:

All others:  None

Processing Limitations:

- M12-4E:
All others:

See Table 1 for the effects that various filter choices have on adiacent input channeis

None

INPUT 1

INPUT 2

[DIR200]
None
200 kHz

[DIR200]
User L P, HP
2-pole

200 kHz

iDSP10KE]
Fixed LP,
HP, BR
8-pale

12.56 kHz

IDSP10KE]
User LP
8-pole

12 kHz

[RMS]
BMS
12.5 kHz

[DSP1KS8]
User LP
8-pole

1.5 kHz

[DiIR200]
None
200 kHz

yes

yes

[DIR200]
User LP, HP
2-pole

200 kHz

[DSP10K8]
Fixed LP,
HP, BR
8-pole
125 kHz
[DSP10K8]
User LP
8-pole

12 kHz

12.5 kHz
[DSP1KE]
User LP
8-pcle
1.5 kHz

DMS1000 Operations Manual
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Table 1 shows the valid combinations of processing types on adjacent input channels on each M12-4E
series analog input card. These dependencies are a resuits of input channels 1 & 2 being processed t
2 single DSP chip, and input channels 3 & 4 being processed by a single DSP chip (there are two DSF
chips per M12-4E card).

Across the top of the table are the possibilities for input 1. Choose one of the selections. Now, look
directly down that column: wherever a “yes” is shown is alsc a valid selection for input 2.

For example, let’s say that you select [User LP & HP/2-pole/200 kHz] for input 1. Locking down this
column you can see that there is a “yes” in the first two rows, but there is a “no” in the last four rows.
This means that if input 1 is set to this filter type, then input 2 can be set to either [None/200 kHz], or
[User-Defined LP & HP/2-pole/200 kHz].

Setting input 2 to any other selection (where it says “no”), will cause input 1 to be changed to a differe
fiter module. However, you will be warned on the screen that this has happened.

Table 1 also indicates when a subdivision of the Mark 12's raw 200 kHz sample rate will be used. ltis
not always necessary to sample at that high rate. For example, if you want a 500 Hz low-pass filter,
there is no reason to sample at 200 kHz to begin with.

Event Marker Specifications

Analog Event Markers
One per analog input channel, for a maximum ot 53 {(one per channei plus 1 system event marker).

Analog Event Marker Input Type:
isolated TTL-low or switch-closure, via ‘D’ shell connector

Analeg Event Marker Input Range:
M12-4E: TTL-level to 100 V, or switch-closure.
All others:  TTL-low to 15 V, or switch-closure.
Note: All events share a single commeon.

Digitized Waveform Event Marker
LSB (bit 0) is used as event marker

Digitized Input Specifications

Max. Number of Channels:
52, plus 52 event markers (1 per channe)

Analog/Digitized Mixing:
Any combination of up to 52 total anaiog and digitized input channels, plus up to 52 event markers (o1
per analog and digitized input channel), pius one sysiem event marker.

input Bit Resolution:
7 or 15 bits, selectable. LSB is used as the event marker

Max. input Rate—GPIB:
20 kwords/sec., aggregate

Max. input Rate—RS-232C:
4 kwords/sec., aggregate

Multipie Interface input Capability:
Up to four RS-232C and four GPIB interface s may be installed within a single Mark 12. Each interfac
can be set up and used independently for control or data input.

Digitized Waveform Input Type:
7- or 15-bit, selectable
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Input Calibration Specifications

Automatic Calibration
Calibrates any or all channels to “live” signal ("AC CAL”), or 1o calibrated left & right grid edge values
(“DC CAL™). When using DC CAL, left and right edges may be set independently. Employs Western
Graphtec's exclusive “"ASC™” (patent pending) calibration technique.

User Engineering Units:
Programmable units of measurement for left and right grid edge values. Can automatically “track” real
span/offset, or “float,” user selectable. When user units are activated, the input setup screen displays a
“live” signal leve! directly in user units.

Chart Layout Specifications

Max. Signal Amplitude:
374 mm

Channel Widths:
210374 mm, in 1 mm steps

Channe! Positions:
Anywhere across chart in 1 mm steps

Grid Patterns:
9 selections: OFF, 10 x 10 mm; 10 x 10 mm with fine divisions; & x 5 mm; & x § mm with fine divisions; 5

x 4 mm: 5 x 4 with fine divisions; 50 divisions; 1 x 1 mm

Event Position:
Anywhere across chart in 1 mm steps

Text Position:
Anywhere across chart in 1 mm steps

Input Source:
Any input can be assigned to any trace on the charn

Duplicate Inputs
The same input scurce can be assigned to any trace cn the chart any number of times (up to 52)

Overscale:
3 selections: OFF {signal clips at grid edges); ON (signal exceeds grid edges by +2 mm); FULL-SCALE
(signal exceeds grid edges to full range of ADC—up 10 £x10 grid size)

Time Line Synchronization:
7 selections: OFF (grids are dimensional); EXT TTL (user supplied signal controls grid); TIME CODE
(IRIG/NASA time code on-time pulse controls grid); INTERNAL—100 ms, 1 s, 10 s, or 1 m (internal time
clock controls grid)

Minimum Trace Width:
Sets a 2 mm minimum trace width regardless of chart speed or data characteristics. Selectable on or

off (global)

“¥irtual” Channeis:
“Virtual® channeis can be inserted and directed 1o any valid input source. Any number can be inserted
as leng as total of real and virtual channels does not exceed 52

Trace Expansion
SoftKey on Main Screen aliows one-touch expansion of ail traces. Each press doubles the amplitude

axis and overlaps waveforms

Master Function:
Invoking MASTER causes a given chart layout parameter to be applied simultaneousiy 1o all channels
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Text Annotation Functions

interchannel Annotation:
Each channel is annotated with: 2-digit trace 1D; 15 character user-programmable input label;
preamplifier settings (left and right edge values, units/division, offset, polarity, filter condition [requires
M12-4F card], zeto suppression [requires M12-4E card], unit of measurement); plus 128 characters ¢
user text.

Edge-of-Record System Annotation:
Automatically prints the time, date, chart speed, time scale, and up to 100 characiers of user text alon
the right chart edge.

Annotation Print Rate Control:
User may control the rate at which interchannel and Edge-of-Record printing occur, among the followi
choices: OFF, or every 500, 400, 300, 200, or 160 mm.

On-the-Fly (OTF) Annotation:
Five separate 128-character "on-the-fly” user text messages can be located anywhere across the cha
and printed via local push-buiton, built-in macre sequencer, remote TTL-low/switch-closure signal, or
remote computer command

Page Print Mode:
A 96 x 96 character page of text may be entered from the front panel or remotely and printed upon
demand

List Print Mode:
Tabular matrices detailing the set-up conditions of the Mark 12 can be printed upon demand or
automatically when the chart is stopped. List print tables inciude: Input set-up; chart set-up;
captureftrigger set-up; and system set-up

End-of-Record Printing: .
Automatic printing of left and right grid edge values in real or user engineering units plus a zero basel
caret and input 1D number. Can be turned cn or off.

Automatic ID Markers:
Overiapping waveforms are automatically marked with their 2-digit trace 1D number at user-

programmable intervals.

Recording Formats

Chart Recording Formais:
Y-T, X-Y, Data Logger, Line printer

Local Video Display Formats:
¥.T, 1~186 channels (selectable and in any order)
X-Y One X-Y plot at a time (v5.00)
X-Y 1-4 X-Y plots at once (v5.01 or higher)

Remote Video (M12-VDM) Display Formats:
Y-T, X-Y, Bar Graph, Data Logger

Set-up File Specifications

Set-up Files:
User can save a complete set-up under a DOS file name for instant recall

Set-up Files Loading Time:
User can load a complete set-up from NVRAM or PMC in less than § seconds

Set-up File Storage:
10 to 12 set-up files {(depending on size) may be stored in internal non-velatile random access memc
(NV-RAM). An additional 10 to 12 set-ups may be stored on the standard Personal Memory Card
{PMC) that plugs into front panel PMC port. Cards available in larger capacities for storing more thal
100 set-ups.
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Printing/Plotting Functions

Line Printing Mode:
Standard fine printing via RS-232C or GPIB. User-selectable number of columns and position of page

Line printing Width:
2 to 182 columns, user-selectable in 1 column steps

Line Printing Input Data Type:
ASCI, Hex, or both—user-selectable

EL Screen Printing:
Prints the EL display in user’s choice of sizes: 40, 80, 120, 160, 200, 240, 280, and 320 mm wide.
Image can be positioned anywhere across the chart in 1 mm steps

SOFTEC™ A Screen Printing:
Accepts high-resoiution screen printing from the SOFTEC™ A Analysis Software Program

PLOT File Printing:
Contains plot commands for accepting and printing rasterized images any size up to the full chart width

Trigger Specifications

Trigger Types:
internal {at user-selectable slope and level); manual push-button on front panel; external TTL.-
low/switch-closure; computer command via RS-232C or GPIB

Trigger Channel! Selection:
Any combination of acquisition channels can be used as trigger channeis

Trigger Slope:
Positive or negative slope (+ or -) can be selected . Slope selection is completely independent for each

channei

Trigger Threshold:
Threshold can be set in steps of 1/64 of the input range for each channel. Completely independent for
each channel. Level can be set in real or user engineering units

Trigger Uses:
Trigger can be used for both real-time and data capture applications.
In reak-time, triggers can be used by the MACRO SEQUENCER to start the chart, change the chart
speed, run for x time or distance, and to invoke virtually any other command.
When capturing data to $-RAM memory or SCS1 memory volume (DAT, hard disk, floppy disk, etc.),
triggers can be used to start an acquisition

Trigger/Window Location:
Trigger can be placed anywhere within £100 of the acquisition window. Selectable three ways: by time;

percentage; or actual sample number

Window Time Caiculation:
Acquisition window time is calculated and displayed on the screen during set-up. No calculation by the
user is required

Trigger Location Marking:
A small “T” caret and arrow are printed near the trigger point during replay
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Capture Specifications

Channe! Selection:
Any combination of analog input channels may be captured within a single acquisition, up to 52
maximum. Each acquisition can consist of a different number of channels

Sampie Interval:
Anaiog channels can be sampled at 5§ Hz to 200 kHz, selectable in intervals divisible by 5 ps (approx.

20,000 selecticns). Each acquisition can have a separate sample rate

Sample Sizes:
556 words to 2 Mwards/channel. Each acquisition can be a different size—no pre-formatting of memc

is required

Memory Segmentation:
Installed memory is freely divisible among any or all channels. Entire memory volume may be
dedicated to a single channel

Record Stacking:
S-RAM: up to 128 separate acguisitions may be stacked at once
Disk: up to 512 separate acquisitions may be stacked at once

Max. Freguency Response:
10 sample points/Hz at 200 kHz/channel sample rate

S-RAM Maximum Transfer Rate (MTR):
9.6 MB/sec (allows up to 19 channels @ 200 kHz/channel sample rate). See SCSI Specifications

Section for MTR's for SCS1 volumes

Total S-RAM Memory: .
Up to 4 MB (2 Mwords) of battery backed-up SRAM, in increments of 512 kwords. Each M12-512
module provides 512 kwords.

Memory Type:
Static Random Access Mernory (SRAM) with battery back-up, retains capiured data after power-dowr

Acquisition Back-up Battery
Battery recharges automatically whenever power is applied. Total recharge in four hours protects da
for a minimum of 1 week without power. 40 week data retention is possible when unit is charged fully

Event Marker Capturing:
Interchannel analog event markers are captured along with waveform data

Event Marker Sample Rate:
Same as analog waveform channeis—200 kHz in realtime, and whatever selection user makes durir

memory recording
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Replay Specifications

Maximum Replay Time Axis Resolution:
800,000 mm/sec (1.25 us/mm). Assumes 200 kHz sample rate, 50 samples/second replay rate, and 20

mm/sec chart speed

Repiay Rate:
5 selections: 50, 100, 200, 400, 800 points/second (some hard disks cannot replay at the highest rates)

Chart Speed Controi During Replay:
May be controlled manually during the replay—any speed from 1 mm/hour to 200 mm/sec. Effective

chart speed and time scale are constantly recalculated and printed along the right chart edge

Condensed Qutput:
User can elect to have any one or two waveforms replayed in any of the following book formats, saving
up to 16:1 the amount of time and chart paper required for replay: One channel on 8x40 mm grids; one
channel on 16x20 mm grids; two channels on 8x40 mm grids; or two channels on 16 x 20 mm grids

Time Scale Marking:
Edge-of-record system channel automaticaily prints recorded time, date, effective chart speed and time

scale during replay. Works also when IRIG time was originally input

From/To Replay Points Selection:
On-screen cursors allow FROM and TO points to be selected in 1% steps

Printed Header File:
Header file prints ali pertinent acquisition parameters (sample rate, input channels acquired, file name,

kwords/ichannel, from/o replay points, etc.). User selectabie on/off

Trace Analysis Functions:
. Calculates these values for the selected trace’s area between the cursors:

=  Max Amplitude Value

«  Min Amplitude Value

« Average Amplitude Value
«  RMS Value
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8CS! Interface Specifications

Number of SCSI Drives Supported At Once:
Up to seven SCSI devices may be attached at once to the M 12-SCSI interface board. ReadingAvriti
functions may be easily selected among them by the user. This may be comprised of one internal an
<6 external devices, or: no internal and <7 external

PC Connectivity
When a suitable PCAT has an Adaptec SCSI interface card and SCSI hard disk, it is possibie to
connect the Mark 12 and read/write data directly from/o the PCAT's disk drive

SCSi Devices Supported:
1. Internal and external hard disk drives; 80 to 535 MB
2. Internal or external 3.5” floppy disk drive; writes standard PCAT 1.44 or 2.8 MB formats
3. 14 GByte VHS tape-based drive
4. 2 GByte DAT tape-based drive

Internal SCSi Hard Drives
The following models are available as of December 1994:
«  M12-H500 ~535 MB (267 Mwords)
»  M12-H1000 ~1.2 GB MB (600 Mwords)

External SCSI Hard Drives
The following models are available as of December 1994:
«  M12-EH500 ~535 MB {267 Mwords)
= M12.EH1000 ~1.2 GB MB (800 Mwords)

Hard Disk Drives: Maximum Transfer Rates (MTR’s):
«  MI12-E/H500 0.6 Mwords/sec (aggregate)
«  MI12-E/H1000 1.4 Mwords/sec (aggregate)

internalExternal SCSI Floppy Drive
M12-FD (internal) and M12-EFD (external} models read and write standard 3.5” DOS diskettes, in the
older 768 kB, standard 1.44 MB, or newer 2.8 MB format. Format is selected automatically according
what kind of floppy diskette is inserted infc the drive.

Other SCSI Drive Types

SCS1 DAT Drive
Convenient size DAT drive stores a minimum of 1.6 GB (800 Mword) of data per DAT cassetfte tape.
With compression, up to 8 GB (4 Mwords) can be stored per tape. Compression is automatic.
Compression effectiveness varies according to the character of the data. Sustained throughputto
media is as high as 200 kB (100 Mword) per second

SCSI PCM/VHS Tape Drive ‘
Stores up to 16.2 GB (9.1 Gwords) on a single S-VHS tape. Sustained throughput-to-media rate as
high as 2 MB (1 Mword) per second
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Interfacing & Remote Control Specifications

Computer Interfaces:
Cne set of RS8-232C and GPIB (IEEE-488) interfaces are included as standard with the Mark 12
mainframe

Muttiple Interfaces:
Additional sets of RS-232C and GPIB interfaces may be added to the Mark 12 mainframe via M12-IFli
Option. Each M12-IFll provides an additional RS-232C and GPIB interface. Muttiple interfaces may be
set up and used independently

Remote Control
Remote control connector allows TTL-low/switch-closure actuation of chart stop/start, remote trigger
actuation, remote event marker actuation; and remote chart drive stepping

Macro Sequencer Specs

MacroSeripting:
User can write "MacroScripts™ up to 999 sequences long that automate the behavior of the Mark 12

Macro Script Actions & Parameters:
CHART STOP, CHART START, WAIT UNTIL (trigger, replay done, capiure done, system event, chart
start, chart stop), WAIT FOR TIME (time and date), ARM (the trigger circuit), DELAY FOR (x amount of
time and up to 31 days), RUN FOR {x distance), SET SPEED TO (any speed}), REPEAT (for looping),
and DO COMMAND (any Mark 12 remote interface command). Control structures: IF/THEN/ELSE, and
COUNT FOR

Macro Storage and Receall
Macros may be saved under *.MAC filenames just as setup files can be, to either NVR or PMGC. Macros
can be loaded and run regardless of which setup is currently active. Macros can be archived to SCS|
volume just like any other file

Chart Drive Specifications

Chart Motor:
Stepper, crystal-referenced, micro-stepped @ 64 steps/mm

Chart Speed Accuracy:
+2% +0.5 mm

Chart Speeds: '
Front panel keys for 1, 2.5, 5, 10, 25, 50, 100 & 200 mm/min or mm/sec, plus user programmable
DIVIDE BY key (1, 2, 3...100). in addition, VAR1 and VARZ keys can be programmed to any speed
from 1 to 200 mmv/hour, /min, or /sec in 1 mm increments

Chart Paper Types:
Mark 12 mainframe accepts roll or Z-fold paper internally—nc separate hardware or modifications

required

Chart Paper Length:
PZ10600 Z-fold paper = 100 m pack; PZ2000 Z-fold paper = 200 m roll; PR380BN roll paper = 100 m roll

Remote Chart Stepping:
Via external TTL pulse, chart can be stepped up to 50 mm/sec chart speed.
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Power & Mechanical Specifications

Power Input:
100, 117, 220 or 240 VAC; 50 or 60 Hz. 400 Hz operation available upon request

Power Consumption:

~3 A nominal; ~8 A instantaneous peak
Weight:

MS 1000 Mainframe = ~70lbs. (31 kg); Add 0.3 Ibs. (136 g) per M12-4 Series input card
Size: '

English Measurements:

Chassis is 19.6” wide x 10.5” high x 113.4” deep. Rack-mounting dimensions: 197 wide x 10.5” high.
Depth within the rack is 19.6". Protrusion beyond rack front is 1.8"

Metric Measurements:
Chassis is 447mm wide x 267mm high x 493mm deep. Rack-mounting dimensions: 483 mm wide x
267 mm high. Depth within the rack is 448mm. Protrusion beyond rack front is 48mm.

Warranty:
Consult your local Graphtec Sales/Service office

Operating Environment:
Cto 35° C @ 5 — 75% RH, non-condensing

Operating Altitude:
25,500 L.
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Appendix B

Aspect Ratio

Dialog Box

DMS

Pull-down Menu

DAT

DSP

EL

F.S.

GPiB

HardKey

Hz

KW
MB

Glossary of Terms

Used primarily to describe the ratio of a video monitor's height to its
width.

A small window that appears within a screen. Dialog boxes contain
a logical grouping of controis, selections, vKeys, and text entry
fields.

Data Management System. Describes a chart recording system
based on a wide format, high speed thermal array recorder that
includes local and remote video monitoring, and a SCSI interface
for direct hard disk connection.

A rectangular “menu’” that appears on the videc screen. Pull-down
menus appear in response 1o a vkey “button” being selected, or
when a menu title has been selected. They contain two or more
choices.

Digital Audio Tape. A new tape formal infroduced in the 1980’s,
DAT was crealed primarily for audio/music applications, but has
found widespread acceptance as an instrumentation tape drive
format. DAT cassettes are slightly smailer than conventional
analog audio cassettes for consumer use. Now, DAT drives with a
SC35I interface make it possible to use DAT tape drives as a SCSI
memory volume with the DMS7000.

Digital Signal Processor. The DMS1000's custom DSP is largely
responsible for its ability to perform many different tasks at once.

Electroluminescent. A bright, monochrome display available in a
variety of sizes and resolutions. Usually amber/yellow. EL
displays are superior to LCD displays in terms of brightness,
visibility over a wide range of viewing angles, and screen refresh
speed. EL's are more power-consumptive than LCD displays,
however, which is why LCD’s are used in laptop computer
applications. The DMS1000 uses a 320 x 256 pixel EL display with
a 60 Hz update rate.

Full-scale. Describes a signal or input range that will be displayed
across the full span of the grid. For example, a signal that is “40 V
1.5.” is one which is either 20 V, or 040 V on the chart. See also
“Peak-to-peak.”

Similar to IEEE-488, a standard multi-device parallel interface.
Standard on the DMS1000.

Any of the plastic keys located on the DMS71000 front panel {except
the six plastic keys located along the right side of the video
screen). Called “hard” because their functions are predetermined
and do net change.

Hertz, or cycles per second. A 60 Hz waveform is one whose
period occurs 60 times per second of time.

kilo-Word. One thousand words. See “MW,” below.
Megabyte. One million 8-bit bytes.
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Mword

Peak-to-peak

PMC

Range

RS-232C
Sampie Rate

SCsi

Scraen

Setup

SoftKey

SPAN
SRAM

T-axis
Time Base
Time Scale

vKey

Virtual
w

DMS1000 Operations Manual

One million words (pron. “Mega-word”). We say “‘word” w
referring to the DMST1000's memory, because the DMS7000
16-bit system, a single byte actually requires two 8-bit bytes.
when we say that the RAM memory is 2 Mwords, this means
atthough there are really 4 million 8-bit bytes available, or
million 16-bit words will fit.

Describes the full amplitude range of a signal. For examp!
signal that is “+20 V" is really 40 V peak-to-peak, since the ov
range is from -20 V to +20 V.

Personal Memory Card. The DMS1000 has a PMC interface
on its front panel. PMC's are like solid-state floppy disks.

The actual setting of the A/D converier. Range is typically s
2:1 of the Span, allowing offset to be introduced by the t
Example: this would allow a 0-5 V signal to be offset so thal
was on the right grid edge, and 5 V was on the left grid e
Starting with version 4.04, the range is set automatically di
SPAN selection and/or during calibration.

A standard serial computer interface. Standard on the DMS70

The rate in Hertz (Mz) at which an incoming analog wavefo:
digitized by an ADC

Small Computer Systems Interface. This optional interface
into any of the 12 expansion slots in the rear of the DMS1
SCS| ailows the DMS1000 to connect directly to a SCSI-comp:
hard disk drive, or sirnilar mass storage device.

Any image which fills the entire DMS1000 EL video displ:
called a “screen.” Screens are grouped according to com
function.

A complete set of user-defined parameters which cause
DMS1000 to behave in a known manner. Many set-ups ¢a
created and stored in internal memory, on PMC, or external
SCSI device or computer attached via GPIB or RS-232A.

One of the six plastic keys located along the right side of the »
screen. Called “soft” because their functions change accordi
which screen is being shown on the video display.

The portion of the RANGE that is actually shown across the
pattern on the chart. See RANGE, above.

Static Random Access Memory. This generally refers «
DMS1000's internal RAM memory.

The axis that runs parallel with time. Also: “Time Axis”
See “Time Scale”

Often used to describe the time base of the chart; the inver
chart speed. For example, if the chart speed is 50 mmy/sex
then the Time Scale is 20 ms/mm, the inverse.

A “virtual key” that appears on the video screen. Called “vi
because they are just 2-dimensional screen images that ce
really be pressed with a finger, but that are “pressed” by sele
them with the jog-wheel then pressing <enter> .

Something which appears to be there but really is not.
Word. See “MW,” above.
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XY X-Y describes a presentation of a Waveform A’s amplitude axis
versus Waveform B’s amplitude axis (as opposed to one
waveform’s amplitude axis versus time).

Y.axis The axis that runs perpendicular to time. Ina Y-T presentation, it is
the axis that runs paraliel with amplitude.
Y-T Y-T describes the typical “strip chart” data presentation format:

amplitude versus time.
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Appendix G Multilingual Cross-reference of Terms

In this section, some of the more common words used in conjunction with the
DMS1000 operation are shown in English, French, German, Htalian, and Dutch.

English French German ltalian Duich
A/D Converters A(3;;\;1vertissel.:fs A/D Wandler Convertitori AD | A/D Conventers
Auto-Calibration | Auto Calibrage Autom. Eichung Autocalibrazicne | Auto Calibratie
Banadwidth Bande pasante Bandbreite Banda Passante | Doorlaatband
Channel Voie Kanal Canale Kanaal
Data-logging Mode journal Data-Logging Data-logging Data-logging
Hard Disk Disque dur Hard-Disk Hard Disk Hard Disk
Input Entrée Eingang ingresso Ingang
Input Isolation lsolation d’entrée | Isolationsspannung | Ingressc Isolato | isolatiespanning
kB {kilobyte) ko Kb kB (kilobyte) kB
MB Mo Mb MB MB
Math Functions | Fonctions calculs | Mathem. Funktionen | Funzioni di Rekenfuncties
caicoio
Memory Enregistrement en | Speicher Registrazione Geheugen
Hecording mode mémoire Aufzeichung con memotia registratie
PMC (Personal | Cartes memoire Speicher-Karte SMP (scheda di | Geheugerkaarten
Memory Card)} Memoria
Personale)
Real -time Temps réel Echtzeit Tempo Reale Real time
Recorder Enregistreur Schreiber Registratore Recorder
Thermal Peigne thermique | Printkopf Testa di stampa { Thermische
printhead : {termica - - printbalk
Video display Ecran vidéo Videoanzeige Display Video display
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AppendixD Digital Input Recording

The DMS1000 can accept digitized waveforms via its built-in GPIB and RS-232C
computer interfaces.

Beginning November 1, 1993, the “standard” DMS7000 mainframe was bundled
with {among other important things), 32 digitized input channels. These c¢an be
input via either the standard RS-232C or GPIB interfaces, or in any combination
(12 channels via RS-232C and 20 via GPIB, etc.).

It your DMS1000 was built prior to November 1993 and you wish to add digitized
input capability, please consult Western Graphtec for price and delivery.

It is possible to input digitized waveforms into both GPIB and RS-232 at the same
time. it is also possible to input analog waveforms via the analog input boards at
the same time that you are inputting digitized waveforms via GPIB and/or RS-
232C1

Most people use the GPIB interface for inputting digitized waveforms due to its
speed, and use the serial port for controiling the DMST1000. | only one interface
is used, commands may be mixed with data, following the protocol.
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D.1 Digital Interiace

Digital data is sent to the DMS7000 through either the GPIB or the SERIAL p
as a stream of data blocks interspersed with standard commands. The number
byies per sample and the number of contiguous channels per block should |
preset using the *DFT command.

The data format is defined as follows:

Digital Data = <block1><block2s...<blockr>

<blocks> 1= <header><channel n sample><channel n+1
sample> ...

<channel number> = integer, 0 to 127

<headers = One byte 128 + <starting channel number>

<channel sample> = {<one byte sampie> | <two byte sample>}

One 8-bit signed integer
+127 = + full-scale
-128 = - full-scale

One 16-bit signed integer, <high byte><low byte>.
+32767 = +full-scale

-32768 = - full-scale
Bit 0 is the event bit.
0 = Event Off, 1 = Event On

<one byte sample> ::

it

<two byte sample> &

Data Format Table

Presently, it is not possible fo change the organization or arrangement of the b
within bytes or byte-pairs. This is, however, under consideration as a futu
software enhancement.
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Example: 8 digital channels with 2-byte (16-bit) data:

* DFT § 2
TO00 G007 IHNH MNRUK i)(XXX KK

I Ii |

HEADER | revemner

HIGH BYTE DATA
18T CHANNEL CHANNEL N SAMPLE ~—di

LOW BYTE DATA __|
1ST CHANNEL

XHHK HXKK T XNKN XXXK

DIGITAL DATA BLOCK  aem—ss

Digitized Input Data Transfer Format

When sending 1-byte {8-bit) data, the byte is arranged as follows:

romnee EVENT
r--— DATA WORD ..........} INPUT
X X XX X X X X

BIT7 ——l 8IT1 —l —arTo

MS8) (L58) (Event)

1-byte Digitized Input Bit Organization
2-byte (16-bit) data:

EVENT
HIGH BYTE LOWBYTE

i iNPUT
| DATA WORD ! l DATA WORD |

XX XX XX XX XX XX XXXX

BIT 15 ‘__I BTt .—J I-—-sn-n

MSB) (LS8} {Evant

2-byte Digitized Input Bit Organization
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D.2

Adjusting the Span and Offset of Digitized Waveform Channel;

You may adjust the span and offset of digitized waveform channels very much
if they were analog inputs. To do so, go to the ~INPUT SETUP- SCreen. T
screen can be reached from the -MAIN- screen and selecting the \Setu
menu item from the \ INPUT/ mehu:

THERE ARE TWO WAYS TO SET UP
THE SPAN OF ANY INPUT:

Inpu
-

Scale

D Tracking

A

D User Units
CENTER

SEAN LEET RIGHT
REAL 1.000 0.000 0.500 { -0.500
USER 5.000 0.000 2.500 { -2.500

I X
1. Setthe SPAN and then set the
offset. This provides the most
flexibility, and aliows lhe span to be
sét to the largest possible value.

2. Usethe LEFT and RIGHT grid
edge fields to set the SPAN. This
method can be more convenient, but
does not allow setling the SPAN to
its maximum possibie value.

>y Digitized INPUT channels are always setto
an arbitrary “1.000 V." You can scale them
E B | iothe desired unit of measurement by

means of the USER UNITS function.

input Setup Screen

Make sure that the correct input channel is selected, and then make whate'
scaling changes are desired.

Note that the RANGE is automatically set to 1.000 V, and cannot be chang
This is an arbitrary value, anyway, since the input fo this channel is not an ana
voltage. But it serves as a reference for the SPAN and OFFSET values,
1.000 V is a logical, easy to use number.

You can see a real-time, instantaneous representation of the incoming signa
the lower white box.
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Run the chart and watch this input channel. You may make real-time
adjustments to the SPAN and offset by varying the SPAN and OFFSET values
shown on this screen, following the standard procedures described in the -INPUT
SETUP- screen section. :

You may use the {EXT CAL} {AUTO CAL) functionality with digitized waveform
channels. This saves setup time by having the DMS1000 adjust the SPAN and
OFFSET to make them some percentage of the full grid width—usually 160%.
You can apply AUTO CAL fo a single channel, ail slave channels, or all channels.

You may also use the MASTER functionality with digitized waveform channels
just as if they were analog channels.

Every attempt has been made to maintain a consistent user interface between
analog and digitized waveform channels.
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Appendix E Keyhoard Characters

Here are the characters that can be entered from the front panel keyboard built
into the Mark 12. '

Chr | Description How to Make it

A~ Z { Upper-case Press the dedicated hardKey <A>, <B>, eic.
English alphabet

a~z |Lower-case Hold down <SHIFT>, then press the dedicated
English alphabet hardKey <A>, <B>, elc.

1 ~9 | Arabic numerals Press the dedicated hardKey <1>, <25, etc.
colon Press the dedicated hardKey <>

; comma Press the dedicated hardKey <,»
period Press the dedicated hardKey <.>

Other Important Characters

minus sign

Hold down <SHIFT>, then press <0>

exclamation point

Hold down <SHIFT>, then press <1>

quotation marks

Hold down <SHIFT>, then press <2>

# number sign Hold down <SHIFT>, then press <3>

$ dollar sign Hold down <SHIFT>, then press <4>

% percent sign Hold down «SHIFT>, then press <5>

& ampersand Hold down <SHIFT>, then press <6>

’ apostrophe Hold down <SHIFT>, then press <7»>

{ left parens Hold down <SHIFT>, then press <8>

) right parens Hold down <SHIFT>, then press <9>

= equals sign Hold down <SHIFT>, then press <DEL>

_ underscore Hold down <SHIFT>, then press <BKSPACE>
< less-than Hold down <SHIFT>, then press <,>

greater-than

Hold down <SHIFT>, then press <.>

* asterisk Hold down <SHIFT>, then press <>
blank space Press <SP>
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Appendix Data Formats

This section describes the structure of the data stored in a standard DMS1000
captured data file. This format was changed in version 5.0 firmware to inciude
more information about the input channeis by default. This affected only the
header portion of the daia file structure. Support for the tape file format was
initially added in version 4.07.

F1 File Structure

There are two variations on the file structure depending on whether the data was
captured to SCSI disk or SCSI tape media. The format can be identified by
RecordiD field in WG Record.

F11 Disk Fle Structure

The data in a disk file is composed of a Header Record followed by a Daia
Record.

0 Header Record
WG Record. RecordSize Data Record
Disk File Structure
F12 Tape HAle Structure

The data in a tape file is composed of a Header Record foliowed by a Data
Record foliowed by another Header Record. The two Header Records are
identical except that the TriggerStart, TriggerChannel, and TriggerTime fields are
only valid in the second one. This is due o the nature of tape, a sequential
medium.

il Header Record
WGRecord. RecordSize Data Record
WGRecord. RecordSize + Header Record

WGRecord NumberOfFrames *
WG Record NumberOfChannels

Tape File Structure
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F.2

E21

F22

Note:

Header Record

The Header Record contains all of the setup information necessary 1o interp:
the Data Record. There are two formats for the header record dependingont
firmware version active when the data was captured. Prior o firmware versi
5.0, the header format was v1.0. Firmware 5.0 and higher use header forrr
2.0.

Header format v2.0 can be identified by a SavedSetup field being set to zero
the WG Record, and a Channel Record being found immediately following t
WG Record.

Header Format ui.!l |

(Before v5.0 firmware) This Header Record is composed of a WG Recc

optionally followed by a Setup Record.

0 WG Record

156 Setup Record

v1.8 Header Record

Header Formatv2.0

(v5.0 firmware and above) This Header Record is composed of a WG Rect
followed by a variable length sequence of records, which is terminated by
record of type End Record. Aside from the End Record, the only record ty
found will be a Channel Record. There will be one Channel Record for ez
channel captured, and the order that the Channel Records are fou
corresponds with the order in which the channels are found in a Frame.

If an unknown record type is found it should be ignored and skipped.

0 WG Record

156 . Channel 1 Channel Record

Channel 2 Channel Record

Channel N Channel Record

EndHeader Record

v2.0 Header Hecord
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F2.3 WG Eecord
0 LONG RecordlD jle, or ‘'MSHZ' for tape file
4 LONG RecordSize Size of Header Record, in WORDs
8 LONG SamplePeriod Sample period, inus
12 LONG NumberOfFrames Number of data sample frames
16 LONG StartFrame Offset from the beginning of DataRecord o the
first Frame, in WORDs
20 LONG StartTrigger Offset from the beginning of DataRecordio the
_ _ Frame in which the trigger cccured, in WORDs.
24 WORD | TriggerChannel Relative channel number that caused the
trigger.
26 FLOAT | TrggerPercent ’T'rigger percent setting at the time of capture.
Ranges from -1.010 +1.0
30 TriggerTime Trigger time. When IRIG is active, the month
and year are set to 0.
30 LONG | Triggeriime.Us Time that the trigger occured
34 WORD TriggerTime.Sec .
36 WORD | TriggerTime.Minute .
38 WORD | TriggerTime.Hour :
40 WORD__| TriggerTime.Day !
42 WORD | TriggerTime.Month !
44 WORD __| TriggerTime. Year “
45 WORD TriggerTime. WeekDay N
48 WORD | NumberOfCharnnels Number of channels per Frame
50 WCRD | ChannelSource This array contains the location on the capture
ARRAY! bus of each channel was captured. his used o
52] cross-reference the channel to the iabel in the
setup record. Only required when using header
format 1.0.
156 WORD | SetupSaved not 0= v1.0, and a Setup Fecord follows.
0= v2.0, no Setup Record, but 2
Channel Record may follow.
WG Hecord
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F2A

Channel Record

This record provides specific information that was in effect when the data was
captured. It provides information that aliows the raw capture data to be scaled in

either Volts or user engineering units.

DMS1000 Operations Manual

RecordType CPRE
4 RecordSize Size of this record in Bytes, not including
- the RecordType and the HecordSize
8 FLOAT Range.lo Min range setting of the channel during
_ capture, in Volts
12 FLOAT Range.Hi Max range setting of the channel during
_ capture, in Voits
16 FLOAT VoltScale.Lo Min chart edge setting, in Volts
20 FLOAT VoltScale.Hi Max chart edge setting, in Voits
24 FLOAT UserScale.fo Min chart edge setting, in user units
28 FLOAT UserScale . Hi Max chart edge setting, in user units
32 WORD CardSlot Slot number of the /O card that this
. channel came from
34 WORD CardChannel Channel number of the I/O card that this
channel came from
38 CHAR[16] | CardName Name of the VO card that this channel
. came from
52 WORD Polarity Polarity setting at the time of capture.
0 = Plus
10 = Minus
Please note that polarity is a software
function, so the “raw” captured data does
_ not reflect this condition.
54 CHAR[17] | Label input Label
71 CHAR[17] | Units User units text
88 WORD Options This field contains the setting of various
text print option flgas that were in effect a
the time of capture. They are:
0x0001  Print Channel Label
0x0002  Print Channel Text
0x0004  Print Units Fuil-scale
0x0008  Print User Units
0x0010  Print Units/Div
0x0020  Print Suppression
. 0x0040  Print Filler Settings
80 _F BYTE{32] Reserved Not used, set to zero (0}
Channel Record
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E25 Enid Header
This record marks the end of the list of Records that follw the WG Record.

4 LONG RecordSize Size of this record in Bytes. For this
record, the size will be zero (0,
because there is no data.

End Header

F.2.6 Setap Recerd

This record contains the system setup data in a proprietary, compressed format.
This record is only present when both of the {ollowing conditions are true:

. The DMS1000 firmware is earlier than v5.0

. The SetupSaved field of the WG Record is not zero (0). This results only
in pre-vb.0 DMS1000’s in which the \Save Setup File/ menu item on the
-CAPTURE- screen was checked.

k.3 Data Record

This record contains all of the raw data samples. It is composed of a sequence
of Frames. Each Frame represents one sample in time for all channels captured.
The first Frame in the sequence is positioned randomiy within the Data Record.
Frames follow sequentially from the first one, and can wrap around from the end
of the Data Recordto the top. Note that the first Frame is located on a WORD
boundary—not on a Frame boundary. This means that a Frame can wrap
around in the middle of a Frame.

WG Record. StartFrame + WGRecord NumberOfChannels * (N) N+ 1

WGRecord. StartFrame 1

WGRecord. StartFrame + WGRecord NumberOfChannels

WG Record. StartFrame + WGRecord.NumberOfChannels * (N - 1) N
Data Structure
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F3.1 Frame

A Frame is composed of a sequence of samples. One sample for each channel
captured. The order of the samples correlates to the order of the Channel

Records.
1 Sample Channel 2
2 Sample Channel 3
WsHecord. NumberOfChannels * (N - 1) Sample Channel N
Frame
F3.2 Sample

A sample is a 16-bit integer composed of a high Byte foliowed by a low Byte, with
the LSB of the low Byte being the EVENT MARKER bit. The format of a sample
is one’s complement, such that the foliowing applies:

+FuliScale = ChanneiRecord.Range.Hi= 0
-FullScale = CHannelRecord.Range.L.o = 66535

0 High Byte
2 Low Byte + LSB = Event

Sample
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Trademark Notices

Microsoft, Microsoft Word, Excel, Windows and M3-DOS are trademarks of Micresoft, Ine.
Macintosh and Macintosh si are trademarks of Apple Computers, Inc.
MacDraw H is a trademark of Claris Corporation.

Canvas is a trademark of Deneba, inc.

Xerox is atrademark of Xerox, Inc.

Sun and Sparcstation are frademarks of Sun Computers, Inc.

Adaptec is a trademark of Adaptec, Inc,

UNIX is a registered trademark of AT&T Bell Labs

VAX is a registered trademark of Digital Equipment Corporation

HP-GL is a trademark of Hewleti-Packard Company, Inc.

PCAT and DOS are trademarks of international Business Machines, Inc.
X-Windows is a trademark of the Massachusetts Institute of Technology

Gepyright Molice

This manual is copyrighted © 1981, 1992, 1993, 1994, and 1995, with all rights
reserved. No part of it may be reproduced, transmitted, transcribed, stored in a
retrieval system or translated into any language by any means or method known
or not now known, without the express written permission of Western Graphtec,
Inc. 11 Vanderbilt, lrvine, CA 92718-2067 (714) 770-6010 FAX: {714} 855-
0885.

Mapual Updates

You should register immediately in order to receive updated pages and sections
as they become available. Updates will be sent automatically to all registered
manual owners.

Additional Manuais

If you would like to order a spare DMS1000 Operator’s Manual, you may use the
enclosed form, or call Customer Service. When you register additional manuals,
you will receive updates for them automatically.

Manual Effectivity

This edition of the DMS1000 Operator's Manual applies to Western Graphtec
DMS 1000 Data Management Systems with firmware 5.00 installed. The
firmware version may be verified by watching the display screen during the
power-up sequence, or by clicking on the \About.../ menu item under the \FILE/
menu. To learn what the latest applicable firmware versicn, contact Recorder
Product Information at (800) 854-8385 in the USA, or calling your local Graphtec
representative.
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Hardware Warranty Netification

All products manufactured and/or soid by Western Graphtec, Inc. and used within
the USA are warranted fo the original purchaser for a period of time as
established at the time of sale.

Products are warranted to be free of defects in material and workmanship and
meet applicable published specifications in effect at the time of shipment, when
used as recommended by Western Graphtec. This warranty does not cover
products that have been operated ouiside of their published minimum or
maximum ratings, subjected to misuse, faulty instaliation, unauthorized repair or
alteration, accident or other occurrence beyond the control of Western Graphtec.
Western Graphtec reserves the right to determine the existence and cause of any
defects as described, and in all cases, the optson of repair and/or replacement
remains with Western Graphtec.

In all cases, the return of the equipment for inspection, repair, or replacement by
Western Graphtec is the responsibility of the equipment owner, including any and
ali packing, drayage, shipping, insurance and other associated costs. Repaired
or replaced equipment wilt be returned to the owner via surface freight.

Western Graphiec takes great care to match consumable supplies 1o each
product to ensure maximum performance while preventing damage to the
product. This warranty may be made null and void if it is the judgment of
Western Graphtec that products have been used with unauthorized supplies
(supplies not provided by Western Graphtec), and that such use caused
equipment failure or premature wear and tear. Western Graphtec reserves the
right to determine if such supplies have caused a failure, and the option of
warranted repair remains solely with Western Graphtec.

Western Graphtec’s liability is limited o the repair or replacement of the defective
product. [n no event shall Western Graphtec be liable for any loss of profits or
any other damages due to the failure of any hardware products provided by
Western Graphtec. This warranty is exclusive and in lieu of all other warranties
expressed or implied, and shall constitute the sole remedy of the buyer and the
sole liability of Western Graphtec.
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Soitware Warranty Notification

All Western Graphtec software products, including firmware located within
products sold by Western Graphtec and software written for any computing
device, are furnished “as is” without warranty of any Kind, either expressed or
implied; with the exception that the media upon which the sofiware is delivered
shall be iree of defects in material and workmanship for a period of 90 days from
the date of shipment. Western Graphtec does not warrant that the software
product will be free of errors, that its use will be uninterrupted, or that it will
conform to customer’s requirements.

Western Graphtec’s liability is fimited to the repair or replacement of the defective
media. In no event shall Western Graphtec be liable for any loss of profits or any
other damages due to the failure of any software products provided by Western
Graphtec. This warranty is exclusive and in lieu of all other warranties expressed
or implied, and shall constitute the sole remedy of the buyer and sole liability of
Western Graphtec.

Semvice

Contact your Graphtec Sales and Service organization for the proper procedures
for your country. The next page contains a list of countries and their Graphtec
organizations. If your country is not shown, contact the Graphtec office in the
country closest to yours and ask for assistance.
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Section 1

11

12

Basic Information

How to Use This Manual

The DMS1000 Operator's Manual has been designed to make your experience
with the DMS 1000 a pleasant and productive one. |t is organized as both an
instructional tool for DMS71000 newcomers, and as a handy reference for the
experienced Arraycorder operators, or those who need to brush up on their skills.

We suggest that DMS71000 newcomers read the first few chapters completely
hefore attempting to operate the recorder. Then, with this manual by your side,
goforit.

Experienced DMST1000 operators should locate this manual somewhere close to
the DMS1000 as a handy reference tool. If you are worried about this manual
“walking away” and leaving you without a technical and operational reference, we
suggest that you purchase a spare copy. When you receive it, lock it away.

What is the DMS10009

The DMS71000 is a whole new concept in recording. Where its predecessors
Mark 10 and Mark 11 redefined what an 8-channel oscillographic chart recorder
could be, the DMST1000 goes not only farther down the path of increased
performance, but encompasses an eniirely new concept of what a recorder
should be.

The DMS 1000 is not even called a recorder: it is a powerful Data Management
System. We call it a DMS because it has several important new capabilities:

J Expandable to 32 or even 52 channels
. Video display and interfacing
. SCS! interface for direct hard drive attachment

These features bridge the gap between conventional thermal array “recorders”
and PC-based data acquisition systems. The DMS1000 is the first and only
instrument to tie everything together.

At its most basic level, the DMS1000 emulates an 8- or 16-channel osciliographic
recorder with an extremely high bandwidth. Conventional recorders employing
moving ink or thermal styluses are limited to a 150 Hz bandwidth, and even less
when attempting to trace the wavetorm full-scale across a 40 mm wide span. On
the other hand, the DMST1000 can present the true amplitude envelope of
waveforms as fast as 20 kHz...more than a hundred-fold improvement!

No moving parts means less maintenance. Less calibration. Less down-time.

But this is just the beginning. Microprocessor inteiligence enables the DMST1000
to do a lot more than just be a high bandwidth oscillographic recorder. It can
capture waveforms in its farge RAM memory (requires memory option), then
replay them in slow motion, analyze them with numerous mathematical
operations, and write them to a SCS disk drive.
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And there’'s more. In addition to conventional amplitude vs. time (Y-T)
presentations, the DMS1000 can record incoming waveforms in user-scaleable
engineering—like a data logger. Enter a page of text for printing any time, as
well as descriptive annotation for each waveform channel. Each channel also
includes a TTL-low/switch-closure activaie event marker, increasing the number
of channels to 64—unprecedented power!

You can see that there is a lot more to the DMST000 than meeis the eye...and a
lot more yet to come. We encourage you to take full advantage of its many and
varied functions. Please keep this manual close at hand while operating the
DMS1000. Read the pertinent sections closely, and browse through the others
so that you will know what can be done with this powerful instrument.

And remember to send in your registration cards to be assured of receiving
updated and new sections for this manual.

DMS1000 Operations Manual Section 1, Page 2 Basic Information



13 Uncrating

Please uncrate the DMS71000 and its accessories carefully, following accepted
procedures for the safe opening of crates, boxes, and pallets. After uncrating,
perform a visual inspection and conifirm that all ordered items have been received
and that what you have maiches the packing slip. Go through all of the boxes
and packing materials one last time to ensure that no small paris or packages
were missed.

If you detect any damage to the equipment, or extraordinary damage to the
shipping containers, please STOP and call Western Graphtec Customer Service
at (800) 854-8385, weekdays from 7 a.m. to 3:30 p.m., Pacific Time. Please
retain all shipping containers and materials until the matter has been resolved.

Note We advise that you keep all shipping containers and materials for at least 90
days.

Note We are ali concerned about the environment, and we try to keep our use of
non-biodegradable packing materials to a minimum. Please dispose of these
materials safely.
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Effective August 1, 1994, each basic DMS1000 mainframe should contain the
following items:

ltem Name Model Qty
Mainframe DMS1000, including: DMS1000 1
«  M12-TR Capture/Trigger
Board
»  One M12-512 SRAM Memary
Module

»  Rear panel jack for connecting
a standard PCAT keyboard

»  Standard PC-AT keyboard

(Europe Only)
Accessories Personal Memory Card—64 KB M12-84K 1
Power Cord 1
Thermal Recording Paper—100 PZ1000 1
meters ' pack
DMS 1000 Operator's Manual 73801-041 1
Either: Rack-mount slides—ieft 1 Pair

and right, or side-panel mounted
carrying handles {this was
specified at the time of ordering)
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If you have purchased additional accessories, like rack-mounting drawers, chart
take up units, and so on, please verify these against the packing slip. Keep in
mind that some options are installed inside the DMS71000 itself, and cannot be
detected uniess the DMS71000 is turned on and operated. Verify that the internal
options you ordered are shown on the packing slip, and then check these during

actual test.

Before attaching a power cord to the DMS7000, please remove the chart paper
drawer shipping bracket by removing the 2 screws from below, as shown in the

drawing:

Shipping
Bracket

Y/

Note: Save this bracket! You should re-instail it whenever the DMS1000 is shipped!

|
|
!

DMS1000 Operations Manual Section 1, Page 5 Basic Information



14 Installation

The DMS1000 mainframe weighs approximately 70 ibs., so do hot atiempt to
move it yourseif. Always get help when atternpting to iift and move the
DMS1000.

If you are going to use the DMS7000 in a bench-top configuration, you're done!

If you are going to mount the DMS71000 in a RETMA 19” rack enclosure, you're
almost done. Please locate the pair of rack-mount slides that come with every
DMS 1000 mainframe. :

Since many thousands of racks all over the USA differ so widely, we cannot
provide instructions for every possible configuration. If you have not previously
installed heavy equipment into your rack enclosures before, contact someone at
your company who has to help you. In any case, liting the DMS7000 into the
rack is a two-person job. The enclosed rack slides and hardware are probably all
that you will need to mount the DMS71000 successtully.
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19 Environmental Precautions

The following adverse conditions should be avoided:
. Excessive dust, dirt, salt and corrosive gases
. Temperature and humidity conditions (see note below)

Note When gauging temperature and humidity conditions, a good rule of thumb is: if
a human being can stand it, then the DMS1000 probably can, too.

. Excessive vibration and shock, outside the limits specified in Section 4.

. Surge voltages, electromagnetic or radio frequency interference

. When locating the DMS7000, take special care not to biock the
ventilation louvers/holes.

Note The DMS 1000 should always be kept in a normal, indoor environment. it is not
designed to be stored or to operate outside or in an otherwise unprotected
environment. Locating a DMS1000 in a hostile environment—even briefly—
can void your warranty.
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16 Power Requirements

Power the DMS7000 from a power source of the desired nominai voltage (£10%}),
capable of supplying at least 10 A (assuming 117 VAC operation), and one with a
means of providing a protective ground connection. Use the accessory power
cord provided.

Warning This recorder has a line selector to enable operation at voltages other than 117
VAC. Before attempting operation at any other voltage, be sure that this
selector is set properly, and that the fuse is of the correct value. Should the
DMS1000 exhibit abnormal operation after changing the voltage selector, turn
off the power immediately and contact Customer Service at (800) 854-8385,
weekdays from 7:00 a.m. to 4:30 p.m. Pacific Time (10:00 a.m. to 7:30 p.m.

Eastern Time).

17 Selecting Other Voltages

The voltage selector is located on the rear panet:

Voltage Selector Fuse Block

~ /

HOV-=] P17V AC Input
/ Receptacle
220V 100V
© Qe

AC Input Area

Note: Turn off the front panel power switch and unpiug the power cord from the
DMS 1000 before attempting to remove the voltage selector. Failure to observe
this precaution could result in electrical shock hazard to you.
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When the power cord has been unplugged, remove the voltage selector by
pulling it straight away from the DMS71000. Re-insert it so that the arrow is

pointing at the desire voltage level.

There is no need to make any adjustment for different line frequencies, since the
DMS 1000 will automatically adjust to any frequency from 50 to 400 Hz.

The fuse must be changed when going from 100/117 V to 220/240 VAC {or vice

versa), as foliows:

Vottage (VAC) Fuse Frequency
100 or 117 8A Self-adjusting (50400 Hz)
220 or 240 4 A Self-adjusting (50-400 Hz)

Changing the fuse is easy. With the power cord still unplugged, locate the fuse

block on the rear panel:

Open the fuse block by turning it counter-clockwise. Remove the cap, then the
fuse itself. Replace it with a new fuse of the proper value. Replace the cap.
Plug in the AC power cord, then tum on the front panel power switch.

DMS1000 Operations Manual
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Note:

Uniocking the “Liftable” Front Panel

Another unique DMS1000 feature is its “litable” front panel. Many users have
found that placing the front panel in its lifted position improves chart visibility—
especially when immediate viewing of chart records is important.

The DMS1000 is shipped in the normal locked and down position, so you will
need to remove a few screws to allow it to be lifted. Once released, it is a simple
matter 1o raise or fower it in just a few seconds, 1o suit the application.

Please keep these screws with the recorder, since you must replace them
before shipping the DMS1000 to avoid damage to the front panei!

Step 1

Remove the two screws that hold each decorative (plastic) side panel in place
and put them aside for a moment. Remove both decorative side panels and put
them aside for a moment.

Remove these two
Phillips screws and put
aside for a moment...

Decorative Side Panel
{Right Side)
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Step 2

Removing the decorative side panels reveals the permanent pins and removable
screws which hold the front panel in piace. Using the piciure above, remove the
screws identified and put them in a bag. Again, it is a good idea to hoid onto
these screws and this procedure permanently, as they should be replaced before

the DMS1000 is shipped anywhere.

Remove these /

screws {and
save for future
use)

ey, .
> Permanent Pins

Siep 3
Replace the decorative side panels (reverse Step 1, above). Now you may lift
the DMS1000's front panel anytime you'd like. Here’'s how:
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Step 4

Standing in front of and facing the DMS100¢ , reach out and grasp the front panel
with both hands as shown. Now, pull gently toward you, lifting very slightly as

you pull. You'll feel the front pane! slide along two tracks on its permanent pins.

Pull it toward you, then up, then push it back flush again—it will drop down snugly

into the lifted position.

Top View T ... side view 4

\ 5 Pull toward you, up, then
{3\ push away from you ina

Fsrgxdnt 3ane€ k semi-circular movement
(Side View} / f/
N\ ¢
R A
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Section 2 Front & Rear Panel Gontrols &
Gonnections

2.1 Front Panel Contrels ldentified

Note: Please refer to the front panel drawing at the beginning of this section as you
read.

The DMS1000 front panel has two basic sections: the Video Interface Section,
and the Dedicated Controls Section:

211 Graphical User Interface Section

Front Panel—GU! Section (EL display & softKeys)

The Graphical User Interface {(GUI) on the built-in Electro-Luminescent (EL)
display is where most of the setup and control of the DMS1000 is performed.
Note the six softKeys located to the right of the screen. The menus and
setections which pertain to these keys is not fixed, and will vary according to
which screen is being displayed. This provides a fasi, intuitive and flexibie
method of controlling a large number of functions with only a few butions.

Note also the large circular jog-wheel above and to the right of the video monitor,
This jog-wheel is essentially your “pointing device,” and may be compared to a
mouse or frackball that you may have with your home or office microcomputer.
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You will quickly learn how to use the jog-wheel to move the highlight around the
screen until it selects the item you want to change, then confirm your selection by
pressing the <ENTER> hardKey below and to the left of the jog-wheel.

That's it! That's all you need to know to control the DMS7000's video interface.

Bedicated Contrels Seclion
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Front Panel—Dedicated Controls Section

The Dedicated Controls Section is comprised of “hardKeys”: a power switch
and several groups of buttons which have only one function each.

The alphanumeric hardKeys inciude many useful punctuation and special
characters. [n addition to the entire upper and lower-case alphabet and numbers
0 through 9, the following characters are included:

(minus sign) = (equals sign?) {% (percent sign)
{(comma) _ (underscore®) | & {(ampersand)
{period) $ (doliar sign) < {less-than)

(left parentheses) {number sign) > (greater-than)
(right parentheses) {colon) ! {exclamation point)
{(apostrophe) * (asterisk) “ (quotation marks)

You access uppercase letters, punctuation marks, space, and these special
characters with the <SHIFT> hardKey. See Appendix E for a complete reference
of ali of the characiers that can be entered from the front panel.

DMS1000 Operations Manual

1 Earlier Mark 12's had two SPACE keys. You may input a dash/hyphen by
pressing <SHIFT> and either <SPACE> key simuitaneously. Later Mark
12’'s have a dedicated <SPACE> key {<SHIFT> <0>).

2 You input an equals sign (=) by hoiding down <SHIFT> then pressing the

<DELETE> key

3 You input an underscore (_) by holding down <SHIFT> then pressing the
<BACKSPACE> key (the key with an arrow pointing fo the leit)

Section 2, Page 14
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2.2 Rear Panel Connections ldentified

The DMS 1000 rear panel has two basic sections: the Plug-in Card Section, and
the Power Input Section:

2.2.1 Plug-in Gard Section—REMOTE GONTROL INTERFACE CARD

PC AT-style Keyboard

input —

Rs-232C
Computer Interface

Event Marker Input s |

TRIG N OUT e Trigger Qutput

Trigger Input ——

IRIG @
(Demodulated) o

Input \ IRIG DEMOD )

IRIG {Medulated)

oM
V|

IRIG MOD

GPIB (IEEE-488)
Computer Interface

Hemote Control
interface

Standard Remote Interface Card

The left-most plug-in card is the Remote Interface Card (RCI), included standard
with the DMS1000. The M12-TCT Keyboard Interface/Time Code Translator
card is also attached to this card. The M12-TCT was made standard during
November 1993 so that all DMS1000’s came equipped with a IBM PC keyboard
input connector, however the IRIG Time Code Transiator function is still optional.

A5-232C

DB-g

RS-232C A 9-pin DB-8 connector for the standard serial interface included with
each DMS71000. RS-232C aliows compiete control over all functions.
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GPIB A standard IEEE-488 {GPIB} connector for the standard GPIB interface
included with each DMS1000.. GPIB allows complete control over all functions
{except power on/off).

REMOTE

DB-1§

REMOTE Another standard item is the Remote control interface DB-15
connhector. This connector allows the remote control of several basic functions
like chart start/stop and actuation of the standard system event marker via TTL-
low or switch-closure. The pin-outs of this connector:

STABT
EVENT
QPTINZ
OPTIN1
TRIGIN
SCLK
CPTOUTY
OPTOUT2

+o N e s B ¥ 1 R N FL S S B

10

12
=
14

15

important Notes:
. EVENT can be used to remotely actuate the system event marker.
. TRIGIN can be used fo remotely trigger the DMS1000 (make sure that [EXT

TRIG] is turned ON on the -TRIGGER- screen).

. START can be used to remotely start/stop the DMS1000 chart motor.
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. OPTIN1, OPTIN2, OPTOUT1, OPTOUTZ, and SCLK are not used and are
reserved for future expansion.
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EVENT (BNC) Actuates the standard system event marker
TRIG IN {BNC) Actuates the trigger remotely

TRIG OUT (BNC) Sends the trigger pulse to another device
IRIG DEMOD# (BNC) For inputting demodulated IRIG signals
IRIG MOD (BNC) For inputting modulated IRIG signals

KEYBOARD

l
{a 9V
, g §
M0

KEYBOARD The circular connector marked KEYBOARD allows you to directly
plug in a standard IBM PC AT keyboard to facilitate text annotation entry. The
keyboard will be active only when the fext entry screen is active on the video
display. See the first few pages of Section 4 for a drawing of the PC-AT
keyboard, and a compiete listing of the key equivalents.

4 The two IRIG BNC connectors as well as the circular KEYBOARD input
require that the M12-TCT IRIG option be installed onto the Remote Control
interface Card. Note also that the IRIG option does not occupy a plug-in
slot!
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Plug-in Gard Section—GENERAL

Referring to the drawing of the rear panel, you will observe that there are 12 plug-
in slots available for the user. This unprecedented expansion capability means
that you can plug in up to eight M12-4x Four-Channel Analog Input Cards, for a
tolal of 32 channels, and still have four slots left over for other options.

if you have the DMS1000E model, you may plug an input card into all of the slots
if you desire, for a fotal of 52 analog channels. Each analog channel includes an
event marker. Using all thirteen slots means that you must remove the standard
Remote Interface Board, so you lose external TTL/RS232C/GPIB control, remote
video capability, digital input, and IRIG capability.

So, many DMS1000E users use 12 slots for input cards. This provides 48 analog
channels plus 48 event markers, and they can still have external
TTL/RS232C/GPIB control, remote video capability, digital input, and IRIG
capabiity.
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223 Plug-in Card Section—ANALOG INPUT GARD

Look at any one of the eight M12-4 Series Analog Input Cards shown in the rear
panel drawing.

ANALOG SIGNAL INPUTS EVENT INPUTS

%0:0:@®

Each Mi2-4 (one shown above) has four BNC connectors for inputting your
analog waveforms. M12-4A, -4B, -4C, and -4D card inputs provide 750 V
channel-to-channel and channel-to-ground isolation. M12-4E card inputs provide
1000 V isolation. In addition, a DB-9 connector accepts four event markers (one
per channel). The M12-4E card uses a DB-15 for the same purpose.

Here are the available M12-4 Series modules:

Model Total ADC Typical Spans (full- | Input Z | input isoiation
Ranges scale)
M12-4A 1-100 VAC +50 mV-+50 V peak- | 100kQ | 750 VAC
to-peak
M12-4B 0.1—10 VAC |5 mV-+5 V peak-to-| 100k |750 VAC
peak
M12-4C 2-200 VAC +100 mvV-£100 V 200kQ | 750 VAC
peak-to-peak
M12-4D 5-500 VAC +250 mV—250 V 500kQ {750 VAC
peak-to-peak
M12-4E 50 mV - +50 mV to £500 V 1 MQ 1000 VAC
500VAC peak-to-peak

M12-4 Series Input Card—Basic Information

See the Specifications in the Appendices for complete technical information
about the M12-4 series input cards
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2.3 Leading Z-fold Chart Paper

Step 1: Lift Printhead

Raise the lever undil the
it clicks into the upper
position. The printhead
is raised!

Sten 2: Open Drawer

Chart Door

Open the chart door and slide out the chart paper drawer all the way.
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Sten 3: Insert Pack

Guide Shaft

Slide the pack into the chart drawer below the guide shaft (the silver bar).

You may remove the guide shaft to make insertion easier, but remember to
replace i, since it is required to maintain proper back-pressure.

Be sure that the thermal sensitive side is going to come out top-up with the top of
form mark facing up and on the left side of the recorder. The red stripe marks the
end of the pack, and should thus be on the bottom.
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Step 4: Pull Ghart QVER Silver Bar

Hegording Side

Pass a sheet ortwo gver th f the silver bar and toward you.
Verify that the black cue mark is on top and on the left side of the sheet.

Important Notes:

. Chart paper is thermaily sensitive only on one side. Therefore, it is critical that
you insert the paper so that the top-of-form mark shows when the paper is
draped as shown above. The DMS1000 cannot print on the back side of the
chart.

. The last three feet of the chart are marked with a red warning doubt about
which side of the pack is the top, rernember that the red line should be on the
bottom of the pack. '
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Step 5: Thread Some Paper

Guide Pizste

Slide the paper drawer most of the way closed, then feed the edge of the chart
paper up behind the roller.

It may be useful to turn the roller slightly with your fingers to coax the chart paper
around. This is easier when the front panel is raised. When the chart paper
appears above the roller, pull it out a few feet.

Step 6: Align Chart Paper

4

A Chart Paper
Positioning Lines

Pull the paper out and straight down, lining up the edge of the paper with the
alignment mark scribed inside the Mark 12.

DMS1000 Operations Manual Section 2, Page 24 Front & Rear Panels



24 Loading Roll Ghart Paper

Step 1: Lift Printhead

Raise the lever until the
it clicks into the upper
position. The printhead
is raised!

Step 2: Open Drawer

] \\Handle

Chart Door

Open the chart door and slide out the
chart paper drawer ail the way.
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Step 3: Assembie the Roll

After removing the roll of chart paper from its container, locate the stock bobbin
and screw-on flange.

ook at each cardboard end of the roll—one end has a small cut-out. This cut-
out will mate with the pin in the stock bobbin.

Push the stock bobbin all the way through the roll, making sure that the pin mates
with the cut-out as described above.

Finally, screw on the flange.

g ——

Fiange

Chart Papef

Assembling the Roll
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Step 4: Place Roll into Mark 12

With the chart drawer still open, place the roil/bobbin assembly onto the U-

shaped supports on either side of the drawer.

Make sure that the white gear on the stock bobbin meshes with the smaller white

gear inside the drawer (on the right-hand side).

Wi Geoier

)2 : UsShaped Suppon
AL - While Soar

The small white gear provides the back tension required to keep the chart paper

feeding smoothly and without skew or wander.
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Step 5: Pull Out Some Paper

Pull about a foot of chart paper toward you as shown below:

%
- e -
s oGy

Recondivg Bkl

Important Notes:
Chart paper is thermally sensitive only on one side. Therefore, 1t is critical that

you insert the paper as described above. The DMS 1000 cannot print on the

back side of the chart.
The last three feet of the chart (the part closest to the cardboard hub) are

marked with a red warning line.
You DO NOT USE the silver bar when using ROLL PAPER
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Step 6: Thread Paper/Clese Drawer

Now, leaving a sheet of paper hanging out as shown, push the drawer most of
the way back info the recorder.

Feed the end of the chart paper under the guide plate so that it pops out above
the platen {the biack rubber roller).

Now push the drawer back until i clicks solidly into place

Guide Plate

Slide the paper drawer most of the way closed,
then feed the edge of the chart below the roller.

It may be useful to turn the roller slightly with

your finger to help get the chart to come around.
When it appears, puil it out a few feet.
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Step 7: Align Paper

Pull the end of the paper straight out so that about 8—10” of paper are showing. it
is important to line up the edges of the chart with the positioning lines, as shown

below:

4

Chart Paper
Positioning Lines %pe

When the paper is aligned properly and seems 10 be set “squarely,” lower the
printhead lever, then close the panel. You're done!
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25 Printing the DMSTO00FKL Bisplay

The DMS1000 can print out copies of its own video display screens via a hidden
command sequence.

This is useful as a training aid for new operators, or to document set-up
parameters for future reference.

To cause the current screen to be “dumped,” you must first stop the chart. Make
sure, however, that the chart is “enabled” under the {Chart] menu on the ~MAIN-
screen.

Hold down the <SHIFT> hardKey, then press <ESC> . DO NOT RELEASE
<SHIFT> UNTIL AFTER YOU HAVE RELEASED <ESCs! Otherwise, the
DMS 1000 will recognize the <ESCs> hardKey—no screen dump will occur, and
you may upset some of the parameters on the screen (i.e., <€SC> causes dialog
boxes and pull-down menus to go away, eic.).

When you press <SHIFT> + <ESC»>, a *“SCREEN DUMP" dialog box will appear:

Display Chart Input System  Memory

ERE LB M | T I1-TA- .+ S——
*Screen Dump® dialog box

The *SCREEN DUMP* dialog box contains controls for deciding how big you

want the screen printed, and where across the charl you want the image to

appear. The shaded area represents the relative size and location of the printed

image in relation to the chart paper. There is a [Cancel] vKey, plus the familiar
. [Done] vKey.

When you highlight the [Done] vKey and press <ENTER=, the dialog box will
disappear, and there will a momentary lapse while the DMS1000 sends a
rasterized copy of its screen electronically to the printhead. After a few seconds,
the screen dump will print out on the chart. Use the <FORM FEED> hardKey to
advance the chart to the next perforation if required.
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section 3 The Main Screen

The drawing below identifies the major screen objects. The next drawing shows
a hierarchy of menu commands. When you're ready, proceed by following the
steps shown with your own DMS1000.

After the screens there is an alphabetical listing of the screen objects (buttons,
menus, menu items, softkeys, et al), with definitions.

Five basic menus across

the top of the screen Waveform display area YT Trace menus (up 1o 16}

¥File Display Chart

Setup Name Status Bar SofKeys on the screen, and their
Time/Date Status Bar corresponding buttons
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Menu Hierarchy—Main Screen

Main Screen Menus

WEMORY/
Capture.../
Goto -CAPTURE- screen

Wrigger.../
Golo -TRIGGER- screen

\Replay../

Go to -REPLAY- screen, and
access optional SEARCH
SCRIPTS functions

[File Display Chart  Input  Memory |
\FILE/ /
\Load Setup File.../
\Save Setup File/ CHART/
\Save Setup As../ \Format »f
\Print Setup File.../ Select ihe chart format
lL.oad, save, save as, or
print any SETUP file \Layout../
Go o approprate layout
\Delete File.../ scraen (YT, XY, daia
\Copy File.../ logger, or line printer}
Delete or copy any file
, \DISPLAY/ UNPUT/
\Format Drive/ \Format »/ \As;agn...l .
Formai (erase) any Memory o the display format Assigh rear panel inpuls
volume
peed Setup.../
\Protection.../ s /

Go 1o -PASSWORD-
screen

\Macro Sequencer.../
Go to -MACRO- screen

\On The Fly Text.../
Golo -OTF- screen

\System Config.../
Go to -SYSTEM- screen

/0 Port Config.../
Configure interface ports

\About../
Verify fimrware revision

DMS1000 Operations Manual

Set YT scroll speed

Set up each inpul's ADC range,

scaling, filtering (if applicabie),

text; AUTOCAL one input at a

Calibrate ohe or more inputs (DC

Grid/ . i

Turn display grid orvo fme
\Autocal../
or AUTOCAL)
Uriternal Cal/

Perform internal calibration of all

input cards

Main Screen Menu Hierarchy
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3.1 The File Meru

Save Setup.
Save Setup As.

P Load Setnp.. . ' —

Print Setup File..

belete File.

Copy File..

Format Drive >

Protection...
Macro Segquencer.
On the Fly Text.
System Config.
1I/C Port Config.

About.. \

Done

i T8 ST o,

Current

pia;gg;agv

The \FILE/ menu

3.11 Load Setup...

L)
The VFILE/ menu contains many
importart menu items, including all
file management functions

“Bave Setup..
Save Setup As.

Print Setup File.

Delete File..

Copy File..

Format Drive 4

Protection...
Macro Sequencer.
On the Fly Text.
System Config.
I/0 Port Ceanfig.

About...

FILE" dialog box...

Loading a Setup File

DMS1000 Operations Manuai

\Load Setup../ calis up the "LOAD
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2. Choose & file from the
selected memaory

voiume,

}| scroit

3. The selected fie
appears here in the
fi

| sera.seT

DELTA. SET
GAMMA . SET
TEETA.SET
KAPPA,SET
| I0TA._SET

| MU. SET

The *Load SETUP FILE® dialog box
aliows you to load any currently
saved setup file. Select oneand
hightight [OKAY} then press
<ENTER>.

=1, Choose a
memory
VOLUME by —
clicking on this ~ NVR
field and MEM
seieating from SCSTIA
the lisl... SCSIZR

1 DAVE . SET

File:

Date:
Time:
Size

Drive Free:

) Current Setu P

0:56:00

TEETA . SET
§7/03/94
16:02:15
7467

20504

: STARTUR.SET
08 Mar 1994
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4 Pressing [INFO] reveals some basic
information about the selected file.

Get INFO about any file on the system

Section 3, Page 36

The Main Screen



3.12 Save Setup..

Selecting this menu item causes the currently loaded setup file 1o be saved to the
same name and location that it was loaded from. If no setup was loaded, then
this menu item will not be available: you must first load a setup in order 1o “save”
it. Use\Save Setup As.../ to save the current setup.

3.13 Save Setup Ais...

DAVE . SET
GARY.SET
FRED . SET
LYNN_A.SET
JIMR_01.SET

i
\Save Setup As.../ allows you to
save the current setup lc a new
path and file name...

10:56:09

Saving a setup to a different filename/path
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3.14 ~ Print SetupRle..

File Wring Setup File.. ./ allbws you 1o
- L. | Sefect any SETUP file to be printed
Load Setup.. to the chart.

Save Setup..
Save Setup As.

DAVE . SET
GARY.SET
FRED.SET
LYNN_A.SET
JIMR_01.SET

You can print any setup file to the Mark 12's chart

Note: Stop the chart first!

3.15 Delete Ale..

\Delete File../ allows you to choose
) any file to be deleted from any
File Display Char] Memory volume (MEM, NVR, SCSI,
A etal).

Load Setup..
Save Setup.
Save Setup As..

You can delete any file on the system

DMS1000 Operations Manual Section 3, Page 38 The Main Screen



316 Gopy Hie..

Save Setup..
Save Setup As.

Print Setup File..
Delete File.
Copy File...

Format Drive

Protection...
Macro Sequencer.
On the Fly Text..
System Config..
I/0 Port Config.

../ is & two-step process., L ‘
First you choose the file to copy,
then you choose a deslination and
name for the copy.

for locating and selecting the file
you wish to copy. Then highlight
[OKAY] and press <ENTER>

First, select the source file (the file to copy)
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< When the *DESTINATION FiLE"

dialog box appears, chocse a new
voiume and filename for the copy.
Then, highlight [OKAY] and press
<ENTER>. The copy is made!

Then select the destination fite

Note: You can change the filename and volume. For example, let's say that there is
a setup fite called MYFILE.SET, currently located in NVRAM. You can select it
as the source file, then enter a completely different destination filename and
path/volume. Continuing the example, you could direct the destination file to
the SCSI1A volume (assuming that you have a SCSI hard disk or some other
SCSI device at that address), and enter a filename of NEWFILE.SET.
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3.17 Format Drive >

CAUTION!
. " Fermatting a drive
F:,J.e erases it, and all data
Load Setup.. are lost!
Save Setup..

Save Setup As..

Print Setup File..
Delete File..
Copy File..
Format Drive

Protection...
Macroe Sequencer.
Cn the Fly Text..
System Config..
I/C Port Config..

About..

Done

10:56:09

o
\Format Drive >/ has a sub-menu mian

with a list of ali memory volumes
instafied on your DMS1000 system,
Highlight the one you wish to format §
and press <ENTER>.

Formatting a memory volume erases it completely

318 Protection...

Load Setup.-
Save Setup..
Save Setup As..

Print Setup File..

Delete File..

Copy File.

Format Drive | 4

Protection, . . ; T —
Macro Sequencer.. 3 |
On the Fly Text..

System Config. | )
I/0 Port Config.. -

\Protection.../ brings you to the
PASSWORD menu, where you can
set up various levels of security.

You can set the areas that others may access when using your Mark 12
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319 Macro Sefuencer...

IR0 Display

“Load Setup..
Save Setup..
Save Setup A5..

Print Setup File..

Dalete File.

Copy File..

Format Drive »

Protection... o
‘Macré Seguencer...
On the Fly Text..
system Config.

I/0 Port Config.

About...

Done

WMacro Sequencer.. / takes you lo

the -MACRO- screen, where you
can credit, edit, and run macro

seripts

Program the Mark 12 to follow your “macro scripts”

3110 On The Ay Text...

Load
Save Setup..
Save Setup As..

Print Setup File..

Delete File..

Copy File..

Format Drive »

Protection. ..
Macro Sequencer.
 Oh The Fiy Text...
System Config.
1/0 Port Config.

About.. \

_pone

Current Sp-= o
pmERssmEy \On The Fly Text../ lakes you lothe
-OTF- screen, where you can enter,

i edit, and print up to five OTF
messages.

Enter up to five lines of text that can be printed anywhere across the chart
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3.1H System Config...

Load Setup..
Save Setup.
Save Setup As..

Print Setup File..

Delete File..

Copy File..

Format Drive b

Protection...
Macre Sequencer.
On the Fly Text.
System Config. . .

1/0 Port Config..

" \Systern Config.../ takes youlo the |
— i -SYSTEM- screen, where you can
set up and control various system
level parameters.

Set up globaP parameters via the -SYSTEM- screen.

5 Global parameters are those that affect all modes of operation the same.

Examples: the kind of chart paper installed, the time source, efc.
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3112 1/0 Port Confiy..

" Load Setup.
Save Setup..
Save Setup As.

Print Setup File.

Delete File.

Copy File..

Format Drive [ 4

Protection...

Macro Sequencer.
" On the Fly Text..
System Config. _ _

= WO Port Config.../ calls up the *Port
Contigure” dialog box, where you
can set up your system's RS232C
and GPIB computer interfaces

File Displa Chart Input Memo

important Note:
All computer interfaces installed within
your DMS1000 are active at the same
time. There is no “switching” o
"selecting™ required. This dialog simply
aillows you o set up the electrical
parameters of each interface.

Both interfaces are active all the time
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First, select the interface that you wish to
configure. Choose from the list that appears.
note that this DMS1000 has an additional
interface card plugged into slot 12 {option
MI1Z2-FH. -

Port Cenfigqure

Slot 12: GPIR
_Slot 13: SERIAL

Normally, you wilf only see the two
interfaces in slot 13, Select\Siot -
13: SERIALS and press <ENTER:.

We will configure the RS232C interface first...

There are four controliable parameters
E for each SERIAL (RS-232C) interface.

Highlight each and press <ENTER> 1o
reveal the options for each (as showy
below}...

Zort Configure

_ Baid Rate, ..
Parity...
Stop Bit...
Flow Control...
g

Baud Rate... Panty... Stop Bits... 4 Handshaking...
18200 NONE 1 stop kit XON/XOFF
2600 EVEN 2 stop bits HARDWARE
4800 [0} 0]
2400 Done Done
1200 Done ]
300 Make the required change{s} so that this
serial interface matches the seltings that you
Dene wish to use on your PC-AT.

Configure the RS232C interface to match your PC's settings

DMS1000 Operations Manual Section 3, Page 45 The Main Screen



Now select the GPIB interface. Notice
that the Setup parameters include only
the device number. This is the "Address”
of this GPIB interace.

*GPIB ADDRESS*

To chzfnge the GPIB address, select the
[setup] field and press <ENTER>. Now,
enter a number from 0 to 31 in the "GPIB

Choose the GPIB address, and you're done!

Note: if you have additional interfaces (via the M12-IFil option), you set them up
exactly the same way as above
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3.113 Ahout...

Load Setup..
Save Setup.
Save Setup As..

P

D4

cd WESTERN GRAPHTEC

Fq MARK 12 DMS1000

Pa DATA MANAGEMENT SYSTEM

M .

od Version 5.xx (x/xx/9%4)
Memory: xxxxz k Free

Dong e N—. Y -
Cuzrent ' = a——
10:56:00 | ‘About/ calis up the *ABOUT" box.

This shows you the current fimmware
version, and free memeory.

1About.../ shows basic information about this Mark 12 and its firmware

3114 9ane

Load Setup.
Save Setup.
Save Setup As.

Print Setup File.

Delete ®ile..

Copy File..

Format Drive »

Protection...

Macro Sequencer..
Cn the Fly Text..
System Config. ] :
I/0 Port Config. e

About..

\Dene/ closes the menu without
o changing anything. Most DMS1000
menus have this last meny tem.

\Done/ is used to close most menus. It is always the last menu item.
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3.2 Display Menu

) ) avet
File BBEEEY " display area

Speed '
§ Grid
Qvenlay

Done

...................... items for setting up and controlling
waveform presentation on this EL

display.
\DISPLAY/ is where you control the waveform dispiay format

Note: The DISPLAY format has no effect on the CHART format, and vice versa.
They are compietely separate and independent

DMS1000 Operations Manual Section 3, Page 48 The Main Screen



3.21 Format >

\Formal/ alfows you to toggle the
display format between YT and XY

..... ey modes. .
" [

important Note:
The DISPLAY FORMAT is completely
independent of the CHART FORMAT {the
next menu), and vice versa. Therefore,
you can run the EL dispiay in the XY
format, even when the chan is recording
in YT, data logger, line printer, or XY.

+ Grid iyl
oz Overlay [ -« v TRACE
e )
Done — Selecting \Format/ calls up a
stb-menu where you can choose

between WYT/ and YWY/,

— e
S~ =n

e NOTE: "YT" is the presentation of a
waveform's ampiitude axis (Y}
10:56:09 versug time {7}, as shown on the

screen above.

Sefect between Y-T and X-Y

DM31000 Operations Manual Section 3, Page 49 The Main Screen



hen you choose WXY//, softKeyl
changes to read {XY SCROLL}.

Pressing & causes an XY plot to
occur on the display. Press XY
SCROLL} again to stop it

19 55 0 versus time wavetorm 2's amplitude

NOTE: "XY" is the presentation of
waveform 1's amplitude axis {X)

axis (Y}, as shown on the screen
above

The X-Y selection changes the -MAIN- screen a little....

DMS1000 Operations Manual

Section 3, Page 50

The Main Screen



3.22 - Speed

! \Speed/ zllows you to set the
scroliing speed of the EL display
{(applies to the YT format only}
Select any number from 110 25
mm/sec, in 0.00 mnvsec st

Set the Y-T DISPLAY SCROLL speed from 1 to 25 mnvsec

3.23 Grid

Check or unchedk \Grid' o
determine whether a grid is drawn
on the kL display prior to scrolling.

Note:
Be sure to turn onfof
PO SO I D B i e g e the grid before scrolling
O S S - ot the display!

08 Mar 1994

You can activate a background grid for both the Y-T and X-Y display formats
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324 Qverlay

Overlay! periains only to the XY
format, and wifl only be availabie
N— —— for sefection when XY is
Display [ selected as the display format

Note
When \Overlag/ is selected, the XY plot will not be
cleared each time you start scroling. Rather, the
points wili be overiaid, as shown below...

First run... Second run... Third run... Resutt...

p

Overlay pertains to the X-Y display format only
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3.3

3.3.1

DMS1000 Operations Manual Section 3, Page 53 The Main Screen

Chart Mena

Format >

\Format/ allows you to
sefect the chart format form

File Display |

] _among YT, XY, _data logger,
Format » = Finter

Layout..

Done

Important Note: :
The CHARYT FORMAT is compiletely

independent of the DISPLAY FORMAT,
and vice versa. Therefore, you can run
the EL display in the XY format, even
when the chart is recording in YT, data
logger, line printer, or XY,

Select the desired format for the CHART

Data log
Line Printer

Done

Note:
\YT/ mode is the presentation of &
waveform's amplitude axis {Y) versus
time (T}...

Y-T is the most popular chart format



ile Digpla 3 Input Memo <
- o YT QOLL,
Layout..
Data Log
Done Line Printer AND
Done
“ USER 1
Note:
\XY/ mode is the presentation o 2
waveform 1's amplitude axis (X} versus
waveform 2's amplitude axis (Y)...
x @
cur
10:

Y

X-Y is important when plotting one function against another (other than time)

File Displa a I t Memo
T
Y G ¥-T OLL
Layout.. X-¥
Data lw CE
Done Line Printer AND
Done
II USER 1
Note:
yData Log/ is the preseniation of ar 2
instantaneous value of each wavelorm as a
number, printed in tabular form against a
selectable time base {i.e., "lines/sec.”)
12:00:01 23.3454 23_.3&54 23.3454
12:00:00 23.4444 23.4444 23.4444
car 11:59:538 21.2343 21.2343 21.2343 T
11:59:58  20.3483 20.3483 20.3483 |
10: Time inputll  input02  inputl3

Data Logger converts incoming data to numerical values and prints them in

DMS1000 Operations Manual

columns
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YT
X%
Data Leg

Line Brinter _

Note:
\Line Printer/ allows the DMS1000 ¢
function as a variable column printer for
ASCI, Mex, or both, characlers

abcdefghiiklmnopgrstuvwxyz1234367890
abcdefghidkimnopyrstuvwxyz1234567890
abcdefghijklmnopgrstuvwxyzl23456789C

1 to 192 columng wider——mrm—rei>

The Mark 12 can also act as an ASCli/Hex line printer
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33.2 Layout

\Layout/ brings you to the layout
I screenfor the chart format selected
above. For example, ¥ you have
P WYT {Chart Format)/ selecled, then
you will be taken to the -YT CHART
- SETUP- screen.

After you choose a CHART FORMAT, go to the LAYOUT screen to configure
it

Note: The layout screen that you go to depends on which format is currently selected
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34 Input Menu

These menu items are so simple that we will show them all in this one figure.
Each menu item takes you to the screen of the same name. As always, \Done/
closes the menu without making a selection.

\Assign../ brings you to the INPUT
ASSIGN- screen, where you can set
up the cards and inputs used within
the current setup. The DMS1000
configures this automatically upon
power-up, so there is no need to
change the -ASSIGN- parameters
except in special cases.

#ntemal‘ Cal.

=

\Setup.../ brings you to the -INPUT
SETUP- screen, where you can
configure each input's range, span,
offset, interchannel text, and other

important parameters. ..

\uttocal.../ brings you to the
-ALITOCAL - screen, where you can
apply DG CAL and AC AUTOCAL to
any or all inputs at the same time.

1
\interna! Cal/ runs the same inftial
calibration of the M12-4 Series input
e e Ty PR = cards that is run upon power-up. it
10:56:0% is often useful to run it again
manually after the Mark 12 has
warmed up {o a stabile termperature.

Set up your inputs using the three INPUT related screens
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3.9

Memory Menu

These menu iterns are so simple that we will show them all in this one figure.
Each menu item takes you to the screen of the same name. As aiways, \Done/

closes the menu without making a selection.

\Capture.../ brings you to the

xes sense to come here first

P
\Trigger.../ brings you lo the
-TRIGGER- screen, where you can
set each input as a "Trigger
Channel” and/or as a "Record

-CAPTURE- screen, where you Can set [Bevesis el Memory l[ﬁ!'f—i

up the sample rate, size, and pre-trigger - Capture..
parameters for an acquisition 1o Trigger.
memory/SCSI. You can also access the " R eplay
FRIGGER- and -REPLAY- screens via \c
softiey from the -CAPTURE- screen, sa
it

Channel™...

sereen, Whre you ¢an review
previouslay caplured data fies,
perform basic analysis, break them int
smatlier files, print them to the chart,

\Replay...f brings you to the -REPLAY

DMS1000 Operations Manual

wm eic. It aiso provides softKey access o
the (opt} SEARCH SCRIPT functon.

Set up the data capture parameters using the three MEMORY screens
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3.6 SofiKeys

Here is an overview of the six sofikKeys on the -MAIN- screen. This is followed by
a closer look at some of them where warranted.

{YT SCROLL / {XY SCROLL}
Staris/stops the YT or XY display {button
image inveris when scrolling is active)

{TRACE EXPAND}

Doubles the YT width on the chart each
tirne it is pressed. Availabie only when YT
mode chart is running

{USER1} and {USER2}
Any two ".SE1 files can be assigned to
these buttons for instant loading

{ARM} / IMANU. TRIG}

Arms the trigger clrcult (requires M12-TR
Capture/ Trigger board, standard as of
November 1983). Once armed, can be
used o trigger the systern manually.

USER 2

{EVENT & OTF}

Activates the standard system event
marker on the chart and the first OTF bine
fo be printed. Can be restricted to activate
the event marker only {see -SYSTEM-
screen)

SoftKeys on the -MAIN- screen
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3.61 Y-T Scroll

1. Press the {YT SCROLL}

softey. ..
File Display Ty
ot @
TRACE
EXPAND
USER 1
USER 2
ARM
Corrent Setup: STARTUP.SET Evgm
& oTF
10:56:09 08 Mar 1994
The {Y-T Scroli} softKey
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3.6.2 X-Y Scroll

1. Press the {XY SCROLL}
sofikey. ..

2. XY Wavelorm Begins
Drawing on the screen...

10:56:09 08 Mar 1994

The {X-Y Scroll} softkKey
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363 Bser1aUser?

Press the {USER 1} or {USERZ] softiey to
instantly load the setup that has been
assigned to each key. H eithersofiKey has e i

¥i not yet been assigned, the “LOAD SETUP =
FilLE* dialog will appear, and you can select
a setup file for this softKey..

| LYNN_A.SET
| JIMR_01.SET

You may wish to change the assignment of either
{USERT} or {USERZ}. To do s0, press <SHIFT> & the
S {USERx} softKey simultaneously, and the "LOAD

SETUP FILE" dialog will appear again, allowing you to
reassign this key to a different setup file

The {USER 1} & {USER 2} softKeys
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364 Arm

{ARM} wili arm the trigger circuitry
according fo however you have set
it up on the -TRIGGER- and
-CAPTURE- screens...

e een armed,

M T the {ARM} sotiKey caption

changes to {MANU. TRIG}. You

can press this button to manually
trigger the

* SYSTEM TRIGGERED

\\II/"
— BEEP!

g,

/,I\\

When the system is triggered
{by whatever means), the

beeper will sound and a & U

message will confirm it. B et e

Triggering the system manually (after arming i)
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3.6.9 Event & OTF

You ¢an alter this softkey sothat it
'_ only activates the system event
[ | marker. When you do so, the

SETUP- screen, under

You can alter this softKey on the -CHART Y-T

Text Options/ meny itern.

caption will change.

the \OPTIONS/ \System

Pime Fioo.t

L i

Wide |V DATE
TIME

Text

TEXT

Rl < < 2 L

LIST

SPEED
SCALE

INPUT ID

END of RECORD
END of RECORD Matrix
O THE FLY TEXT

PRINT

DONE

With this mend ifem

performs both functions. With this softKey
unchecked, it actuates the event marker only.

checked, the scitKey

The {EVENT/OTF} softKey can be configured two different ways

DMS 1000 Operations Manual
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3.7 Trace Menus

Each frace on the EL display hasa
small meny that can be opened by
highlighting it and pressing

<ENTER>,

You can display upto 16 YT traces at a
d  time on the EL display, in any order your
choose. Traces can be added, deleted,
and changed by using this menu.

The \TRACE/ menus are unmarked, but very imporiant

3.1 Insert >

¥ T
Highlighting Minsert >/ and pressing
<ENTER> opens the \Wnput//
submenu, a list of every instailed
input. Select from the list and press
<ENTER>, and the new trace will

yzre
be inserted to the right of this irace.

Inserting a new TRACE into the display
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3.12 Delele

3.13 Seleci>

To delete a trace from the £l display,
select open its menu, select \Delete/,
and press <ENTER>. This trace wilibe
deleted, and the other fraces will be
expanded automatically o fili the
available screen width.

Deleting a TRACE from the display

Te change this trace to a different inpt,
highlight \Select >/ and press
<ENTER>. The Wnput// submenu
opens, containing  list of every
installed input. Select from the list and
press <ENTER>, and this irace will be
replaced with the newly selected input.

Assigning a new INPUT to any TRACE on the display

DMS1000 Operations Manual
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3.14 Setup.. & Zoom

¥ile pPisplay Chart  Input Memo

——— YT

- IN2UT0L : : ¥ scmorr |
DELETE TRACE
SELECT P EXPAND

%

\Setup.../ brings youto the -INPUT &
SETUP- screen with this input £
selecled, so that you can make
changes to its range, span, oifsel,
user ahnotation, etc,

\Zoom/ enlarges this trace to fill the

entire display width. Thiscanbe . u
reverted back to hormal by selecting & OTF
10:56:09 1 \Zoom/ again and pressing <ENTER>. | ‘

\Setup.../ and \Zoomy

The \Setup.../ menu item takes you directly to the -INPUT SETUP- screen, with

this input selected. This is a time-saving way 1o access the configuration of any
input that is shown on the dispiay.

The \ZOOM/ menu item increases the width (amplitude} of this trace to the fuil
available area of the EL display. To undo the zoom, simply select this item
again, and the original display configuration will be restored.
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3.8 Main Screen Alphabetical Reference

Conventions:

\MENU/

\Menu e/

\\Submenu item//

{SoftKey}

[Screen Button/Field]

<Front Panel Key>

“captior/something printed on the screen”

\About.../

Menu item under \FILE/ menu

Select this menu item and press <ENTER> to call up the "ABOUT*
dialog box. This dialog box simply shows you the firmware revision
number currently installed within your DMS1000 system. It aiso coniains
the firmware date, and free RAM space.

{Arm}
SoftKey 4 on -MAIN- screen

Arms the DMS1000’s Capture/Trigger board (standard after November 1,
1993), assuming that at least one channel has been designated as a
“trigger channe!” (see -TRIGGER- screen).

When the system is armed, this SoftKey’s caption changes to {MANU.
TRIG}, at which point it can be used to manually trigger the system.

\Assign.../

Menu itern on UNPLUT/ menu

Select this menu item and press <ENTER> t0 go to the -INPUT ASSIGN-
screen, where you can set up the system’s input cards, define input
names, etc. _

\Autocal.../
Menu item on UNPUT/ menu
Select this menu item and press <ENTER> to go to the -AUTOCAL-

screen, where you can AC or DC calibrate any or all inputs at once, and
define the AUTQOCAL parameters.
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\Baud Rate.../

Menu item on Port Configure Dialog Box

Select this menu item and press <ENTER> fo call up a sub-menu of
baud rate choices:

Select the desired baud rate and press <ENTER>. These controis allow
you to configure the DMS1000’s serial interface(s) to match the settings
of your PC.

\Capture.../

Menu itermn on \MEMORY/ menu

Select this menu #em and press <ENTER> to go to the -CAPTURE-
screen. This is where you can define the sample rate, number of
samples, and pre-trigger information for the next acquisition.

This requires the M12-TR Capture/Trigger board (standard after
November 1, 1893).

\CHART/

Menu on -MAIN- screen

This menu contains \Format >/, where you can select the format that data
will be shown on the chart (see also WY-T/, WX-Y//, \Data Log/, and
WLine Printer//). It also contains \Layout.../, which brings you to the
correct layout screen according to whichever chart format has been
selected.

\Copy File.../

Menu item under \FILE/ menu

Select this menu item and press <ENTER> to start the process of
copying a file from one location in your DMS1000 to any other location.
For example, you may have a setup file called “MYSETUP.SET” stored in
NVR (non-volatile RAM) that you want 1o copy to the PMC (personal
memory card). When you have selected this menu item and press
<ENTER>, the *SOURCE FILE" dialog box will appear:

Use standard file management dialog box techniques to select the
correct volume and filename, then highlight [OKAY] and press
<ENTER>. When you do, this dialog will disappear and the
*DESTINATION FILE™ dialog box will appear:

Set the correct volume and filename and press <ENTER>. The file will

be copied from the source to the destination. The source file remains
intact (it is not moved, it is literally copied).
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“Current Setup”
Caption on upper status bar

This provides the current setup, i.e., the * SET file that is currently
loaded. !f none was loaded, then this will say “DEFAULT.SET.” If you
want a certain setup file to be loaded automatically each time that you
turn on the DMS1000, save it under the name “STARTUP.SET.” and
locate it on the NVR volume.

\\Data Log//

Sub-menu item under \CHART/ menu’s \Format.../ menu item

\Data Log/ is the presentation of an instantaneous value of each
waveform as a number, printed in tabular form against a selectable time
base {i.e., "lines/sec.”). Select the \Data Log// sub-menu item and press
<ENTER> to select the DATA LOG mode. After doing this you can then
use the \Layout.../ menu itern to go to the "DATA LOG LAYOUT” screen,
where you can choose which inputs to inciude within the printout, and the
data jog rate (“lines/sec”).

“Date”
Caption on lower status bar

This provides the current date and time. In version 5.0 the date format
was modified to prevent confusion around the world (for example, 577
means May 7 in America, but it means July 5 most other places).

if you have the M12-TCT option installed within your DMS1000, and the
time source is set to something other than [INTERNAL] on the -SYSTEM-
screen, then the incoming IRIG or NASA time code will be decoded and
displayed here as well as on the chart.

\Delete/
Menu item under the \TRACE/ menu
To delete a trace from the EL display, select open its menu, select

\Delete/, and press <ENTER>. This trace will be deleted, and the other
traces will be expanded automatically to fill the available screen width.
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\Delete File.../

Menu item under \FILE/ menu

\Delete File.../ aliows you to choose any file to be deleted from any
memory volume {MEM, NVR, SCSI, et al). When you highlight \Delete
File.../ and press <ENTER>, the *DELETE FILE" dialog box will appear.
Use standard file management dialog box techniques io select the file on
any installed volume that you want to delete. Then highlight the [OKAY]
button and press <ENTER>. The file will be deleted.

Note: when you delete files from a SCSI disk volume, the files are not
actually erased, rather, the space that they consume is made available
for new files, and the filename is deleted from the disk’'s FAT (file
allocation table).

To literally delete files from a SCSI disk volume, use the \Format >/ menu
item. This performs a low-level reformatting of the hard disk. All data will
be overwritten and lost forever, so take care when formatting any
volume.

*Delete File*
Dialog Box

See \Delete File.../, above.

*Destination File*
Dialog Box

See \Copy File.../, above

\DISPLAY/

Menu on -MAIN- screen

This menu contains menu items used for setling up the way that YT or
XY data are presented here on the built-in EL display. These include
\Format >/ for selecting YT or XY format, \Speed/ for setting the YT scroll
rate, \Grid/ for turning on/off the background grid pattern, and \Overlay/,
which turns on/off XY data overlay. See each of these objects for more
information about them.

*Display Speed*
Dialog Box

See \Speed/, below.
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\Done/
Menu item under alf menus

Nearly every DMS1000 menu has a last itemn called \bone/. This menu
items allows you to close a menu without making a selection. Simply
highlight \Done/ and press <ENTER=>, and the menu will be closed.

Another way to do this is by pressing <ESC>, which is located in the
lower right corner of the alphanumeric keys on the DMS1000 front panel.

{Event (& OTF)}
SoftKey 6 on -MAIN- screen

Pressing this softKey while the YT chart is running causes the system
event marker to actuate. This event marker is located just to the right of
the left chart edge’s time tick mark.

When this softKey's caption reads {Event & OTF}, then pressing it also
causes the first line of on-the-fly text to be printed. You can control
whether this softKey inciudes the “& OTF” function on the -SYSTEM-
screen.

Go 1o the -SYSTEM- screen and highlight the \Print Opt./ menu item
under the \OPTIONS/ menu, then press <ENTER>. You wili be given a
sub-menu containing WOn The Fly Text/. |f there is a check mark next to
this sub-menu item, then the softKey caption will be {Event & OTF}. H
there is not, the caption will be {Event}.

\FILE/

Menu on -MAIN- screen

This menu contains may key functions, particularly those related to file
management. It also provides access to other system-level screens (i.e.
-ON THE FLY TEXT-, -MACRO SEQUENCER-, -SYSTEM-), and
system-level functions (i.e., *(I/O) Port Configure®, *About”, etc.).

See the separate listing for each of these menu items.

\Flow Control.../
Menu #tem on Port Configure Dialog Box

See also WO Port Config.../.

Select this menu item and press <ENTER> to call up a sub-menu of
baud rate choices:

Select the desired baud rate and press <ENTER>. These controls aliow

you to configure the DMS1000’s serial interface(s; to match the settings
of your PC.
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\Format >/ (Chart)
Menu itern on \CHART/ menu

This menu itern containsg several sub-menu items, each of which allows
you to select a different format for data on the chart.

See also WY-T/, WK-Y//, \Data Log/, and \\Line Printer//.

\Format >/ (Display)
Menu itermn on \DISPLAY/ menu

\Format Drive >/
Menu item under \FILE/ menu

*GPIB Address*
Dialog Box within Port Configure Dialog Box
Allows you to set the GPIB address of this DMS1000.
\Grid/
Menu itern on \DISPLAY/ menu

Allows you to turn on/off the grid pattern displayed behind the Y-T and/or
X-Y data on the EL display.
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\I/O Port Config.../

Menu itern under \FILE/ menu

This menu item allows you to set up your DMS1000’s computer
interfaces. The DMS1000 comes standard with one RS232C and one
GPIB (IEEE-488) interface. However, additional RS232C and GPIB
interfaces may be added by plugging in one or more M12-IFll options.

important Note:

All computer interfaces installed within your DMS1000 are active at the
same time. There is no "switching" or "selecting” required. This diaiog
simply allows you to set up the electrical parameters of each interface.

To set up your interfaces, select the \l/O Port Config.../ menu item and
press <ENTER=>. The *Port Configure” dialog box will appear:

First, select the interface that you wish to configure. Choose from the list
that appears. Note that this DMS1000 has an additional interface card
plugged into slot 12 (option M12-1F1}.

R$232C Setup

Unless you have purchased additional M12-1Fl card(s), you will only see
the two interfaces in slot 13. Select \Slot 13: Serial/ and press
<ENTER>. '

Now move to the [Setup] field and press <ENTER> to call up a menu of
serial interface choices: \Baud Rate.../, \Parity../, \Stop Bit.../, \Flow
Control.../. Select each menu item in turn and set the parameter
according to your wishes:

Baud Rate Parameters: 19200, 9600, 4800, 2400, 1200, 300
Parity Parameters: None, Odd, Even
Stop Bit Parameters: for2

Flow Control Parameters: Xon/Xoff {software) or hardware
GPIB Setup

To set the GPIB interface parameters, select the [PORT]} field and press
<ENTER>. This time, select \Slot 13: GPIB/ and press <ENTER>. Now
you can select the [Setup] field and press <ENTER>. The only
parameter for GPIB is the actual address.

Now, enter a number from 0 to 31 in the *GPIB ADDRESS" dialog box
and press <ENTER>. You can use the jog-wheel to step from Oto31,0r
use the numeric keys on the front panel to type a number, then press
<ENTER>.
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[Info] button

Button on all file management dialog boxes

All file management dialog boxes {ie., "LOAD FILE*, *SAVE FiLE",
*COPY FILE*, etc.) have a button called {INFOJ]. Highlight this button
and press <ENTER>, and a small box of information about the file will
appear, as shown above.

This includes the filename, the data and time of its creation, file size (in
bytes), and the remaining number of bytes on the selected volume
{“drive”).

\Insert »/
Menu item under the \TRACE/ menu

Highlighting \insert >/ and pressing <ENTER> opens the \\Input/ sub-
menu, a fist of every installed input. Select from the list and press
<ENTER>, and the new trace will be inserted to the right of this trace.

\INPUT/

Menu orn -MAIN- screen

\INPUT/ contains three menu items, each of which takes you to a
particular screen.

\Assign.../ takes you to the -ASSIGN- screen, where you can set up the
input cards, slots, and channels that are used within the current setup.
You can also modify the name of each input on this screen.

\Setup.../ takes you to the -INPUT SETUP- screen, where you can set
the ADC range, span, offset, and text annotation of each input channel.
If you are using the M12-4E card, you can also set the zero suppression,
RMS, and filtering parameters for each input channel.

\Autocal.../ takes you 1o the -AUTOCAL- screen, where you ¢an perform
AC or DC calibration on any or all input channels simultaneously.

\Layout/
Menu itern on \CHART/ menu

Select this menu item and press <ENTER> o go to the correct layout
screen according to whichever chart format has been selected (see
\Format >/). For example, if you have the Y-T format select, then this
menu item will take you to the -YT CHART LAYOUT- screen. However,
if Data Log format is selected, this menu item will take you {o the -DATA
LOG- screen.
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“Time”
Caption on lower status bar

This provides the current date and time. In version 5.0 the date format
was moditied to prevent confusion around the world (for exampie, 5/7
means May 7 in America, but it means July 5 most other places).

it you have the M12-TCT option installed within your DMS1000, and the
time source is set to something other than [INTERNAL] on the -SYSTEM-
screen, then the incoming IRIG or NASA time code will be decoded and
displayed here as well as on the chart.

{Trace Expand}
Sofikey 2 on -MAIN- screen

Doubles the YT width on the chart each time it is pressed. Available only
when YT mode chart is running.

\Trace/
Menu on -MAIN- screen

Each trace on the EL display’s -MAIN- screen has a small rnenu that can
be opened by highlighting the rectangle above each trace and pressing
<ENTER>. When you do, the menu will open, revealing several menu
items that allow control over the traces that appear here on the EL
display.

See the separate entries for each of these menu items.

\Trigger.../

Menu item on \MEMORY/ menu
Select this menu item and press <ENTER> to go to the -TRIGGER-
screen. This is where you can define each input as a “trigger channel,”

“Capture channel,” or both. You can also turn on/off internal and externai
triggering.

This requires the M12-TR Capture/Trigger board {standard after
November 1, 1983).
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{User 1} and {User 2}
SoftKeys 2 & 3 on -MAIN- screen

Press the {USER 1} or {USER2} softKey to instantly load the setup that
has been assigned ic each key. Effective with version 5.0, the
assignmenis made to these keys are non-volatile, and will not be lost
after power-down.

If either softKey has not yet been assigned, the *LOAD SETUP FiLE*
dialog will appear when you press the sofiKey, and you can select a
setup file for this softKey.

Use standard file management dialog box techniques 1o select the
desired *.SET file.

From time to time you may wish 1o change the assignment of either
{USER1} or {USER2}. To do so, press <SHIFT> & the {USERx} sofiKey
simuitaneously, and the *LOAD SETUP FILE* dialog will appear again,
allowing you to reassign this key to a different setup file.

\X-Y// (Chart)

Sub-menu ftem under \CHART/ menu's \Format.../ menu item

This is one of four choices of chart formats that are made available under
the \Format >/ menu tem of the \CHART/ menu. The selected format is
indicated by a check mark next to it in the sub-menu. To select any
format, highlight it and press <ENTERs>.

\XY/ mode is the presentation of waveform 1's amplitude axis (X} versus
waveform 2's amplitude axis (Y).

When the XY chart mode is checked, selecting the \Layout.../ menu item
and pressing <ENTER> 1akes you to the -XY SETUP- screen.

The selection of a CHART format has no bearing on the DISPLAY
format—the two are completely separate and independent.
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\WX-Y// (Display)

Sub-menu itern under \DISPLAY/ menu’s \Format.../ menu item

This is one of two choices of EL display formats that are made availabie
under the \Format >/ menu item of the \DISPLAY/ menu. The selected
format is indicated by a check mark next to it in the sub menu. To select
any format, highfight it and press <ENTER>.

XY/ mode is the presentation of waveform 1's amplitude axis (X) versus
waveform 2's amplitude axis ().

When you choose \WXY//, softKey1 changes to read {XY SCROLL}.
Pressing it causes an XY plot to occur on the display. Press {XY
SCROLL} again to stop it. The selection of a DISPLAY format has no
bearing on the CHART format—the two are completely separate and
independent.

{XY Scroll}
SoftKey 1
This softKey starts the XY plot to the EL display. The display format

must be set to XY for this softkey to be available. See \Format >/
(Display) for instructions on how to select XY as the EL display format.

Press {XY Scroll} once to start recording to the EL display. The channels
used for X and Y are determined on the -XY SETUP- screen (you can
access this screen by selecting WXY// under \Format >/ on the \CHART/
menu).

Press {XY Scroll} again to stop the recording.

If you want a background grid pattern, be sure to check the \Grid/ menu
item under the \DISPLAY/ menu before pressing {XY Scroll}.

To print the screen to the chart, follow the procedures described under
*SCREEN DUMP*, above.

To achieve a high-resolution X-Y print-out, use the actual XY Chart
Format. See\XY// (Chart), above.
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\WY-T/ (Chart)

Sub-menu item under \CHART/ menu's \Forrat. ../ menu item

This is one of tour choices of chart formats that are made available under
the \Format >/ menu item of the \CHART/ menu. The selected format is
indicated by a check mark next to it in the sub-menu. To select any
format, highlight it and press <ENTER>.

\YT/ mode is the presentation of a wavefornt's amplitude axis (Y) versus
time (7).

When the YT chart mode is checked, selecting the \Layout.../ menu ilem
and pressing <ENTER: takes you to the -YT CHART LAYTOUT- screen.

The selection of a CHART format has no bearing on the DISPLAY
format—the two are completely separaie and independent.

WY-T// (Dispiay)

Sub-menu item under \DISPLAY/ menu’s \Format.../ menu item

This is one of two choices of EL display formats thai are made available
under the \Format >/ menu item of the \DISPLAY/ menu. The selected
format is indicated by a check mark next to it in the sub-menu. To select
any format, highfight it and press <ENTER>.

\XY/ mode is the presentation of waveform 1's amplitude axis (X) versus
waveform 2's amplitude axis (Y).

When you choose WYT//, softKey1 changes to read {YT SCROLL}.
Press {YT SCROLL} to start/stop scrolling waveforms on the EL display.

The selection of a DISPLAY format has no bearing on the CHART
format—the two are completely separate and independent.

{YT Scroli}
SoftKey 1

Starts/stops the YT presentation scroliing on the buit-in EL display.

\Zoom/
Menu item under any \Trace/ menu
\Zoom/ enlarges this trace to fill the entire display width. This can be

reverted back to normal by selecting \Zoom/ again and pressing
<ENTER>.
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section4 The Input Selection Screen

This is where you can add “virtual” inputs, delete inputs from the setup, and
modify the default input names (“INPUTO1 ... INPUT32"). Most DMS1000 never
use this screen uniess they want o change these parameters. When the
DMS1000 is first turned on, it determines which input cards are installed in which
slots and automatically creates an input assignment in ascending order.

VOPTICNS/ menu

INPUT SELECTION iong . Exitthis screen

5 Takes you to the
[O1TADCT00V § 2 fON ] " CALIBRATION
ST EN E soreen
I OT:ABCIO0T
" INPUTos 1§ 0 | B
I IO R I
Four coiumns X the ﬂumber of installed mpu! channels.
INPUT  The name of this input. Can be changed. This
is also a menu containing several selections. If you have more
SLOT  The actual slot in the rear of the DMS1000 that inputs than will fit
this card is plugged into, on 1’h_e screen at
CH The CHANNEL on this card. one time, {UP}
SLAVE  Whether this input will be affected by MASTER gggég;;‘gg‘gear
functions on the INPUT and CALIBRATE automatically,

screens

The -INPUT SELECTION- Screen
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41 Modifying the INPUT

INPUT SELECTION

pioov o fov |

-

| To modify this input, move the highlight to ON |
the INPUT fietd and press <ENTER>. This i
menu appears. Move the highlight fo the
desired menu Bem and press <ENTER>
again.

SETUP Takes you to the -INPUT SETUP- screen,
with this input selected.

MODIFY... Allows you to edit the 15-character input
{abel for this input

INSERT  Inserts a VIRTUAL INPUT at this location.

DELETE PDeletes this input

The UNPUT/ Full-down menu

Move the highlight to the [INPUT] field and press <ENTER>. The pull-down
menu will appear, as shown above. Move the highlight to your selection and
press <ENTER>.

Selecting \Setup/ will take you directly to the -INPUT SETUP- screen, with this
input selected. The other menu items are described in the following paragraphs.
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411 Modilying mg Input Label

INPUY SELECTION _

BEEE  MopIFY.

If you selected \Modify.. /, you will be able
to adit the 15-character label for this input.

The *CHANNEL” dialog box

Move the highlight to the \Modify.../ menu item and press <ENTER>. The
*CHANNEL" dialog box will appear, as shown above. You may now enter a new
input label for this input. The new label will be shown on all of the Mark 12's
screens in lieu of “INPUT01.” It will also be printed on the chart in lieu of
“INPUTO1.”
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412 Inserting an Input

INPUT SELECTION

ovpozor — Jo1oanciooy Ju o fow
B Topom00 s | OLIADCIO0V |1 A
|m
Tworos - Yorapcioov B s Jc

if you selected Bnsert/, a new VIRTUAL

INPUT will be inserted at the current
location. New inputs are numbered starting

with the last input.

Inserting a new input

Move the highlight to the \Insert/ menu item and press <ENTER>. A new input
will appear at the current location.
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12 Selecting the Siot

1Y

SR, A T P Ol ADCIOOV
_ 02:ADCLOOV
03 :ADC106V
04 :ADCLO0V
05:ADCLOV
CE:ADCLOY
‘07:ADCLOY
13:SERIAL
13:6PIB

Move the highlight to the [SLOT] field and
press <ENTER>. A menu comtaining a fist
of ali installed input cards appears. You
can redirect this input to any installed card
{and then 1o any channel on this card using
the [CHj field).

SLOT 13 is the standard RCI
board that containg the GPIB
and HRS232C compute
interfaces. This is fo
selecting digitized inpL
channels.

The {SLOT] field

Move the highlight to the [SLOT] field and press <ENTER>. The \SLOT/ puli-
down menu will appear, upon which you may direct this input to any installed
input card.

Note that you may also direct this input to any installed computer interface port.
RS232C and GPIB are standard in slot 13, but you may purchase additional
interface cards (M12-IF1l), providing more than one of each interface.
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43 Selecting The Channel

INPUT SELECTION

; - * CHANNEL * -

Move the highlight to the [CH] field and pres:
<ENTER>. Use the jog-wheel or type in the number of
the desired channel on this card. For M12-4 Series
input cards, the valid selections are 1, 2, 3 and 4. For
digitized input channels, valid seiections can range as
high as 32, depending on the setting under {OPT
CONFIG} on the -SYSTEM- screen.

The *CHANNEL" dialog box

Move the highlight to the [CH] field and press <ENTER>. The *CHANNEL"
dialog box will appear, in which you may assign this input to any input channei on
the selected card slot..

When done, move the highlight to the [DONE] field and press <ENTER=.
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a4 Setting the Siave Parameter

INPUT EELECTICN Options

INPUTOL 02 : ADC100V OFF

| DeoTos  § 01:ADC100V
INPUTO4 | 01:ADCIOOV §

Move the highlight to the [SLAVE] field and press <ENTERs.

Each time you do this the value loggles between ON and OFF,

ON  This channel wilt be affected by MASTER changes
made on the -INPUT SETUP- and -CALIBRATION-
screens.

This input will NOT be affected by MASTER changes
made on the -INPUT SETUP- and -CALIBRATION-
screens.

The [SLAVE] field

Move the highlight to the [SLAVE] field press <ENTER>. Each time you press
<ENTER-> this field toggles from ON to OFF.

The default setting for all inputs is ON.

When an input's SLAVE parameter is set to ON, this input will be affected by
MASTER/SLAVE functions performed on the -INPUT SETUP- screen.

Note: The master/slave functionality is provided on several screens. It allows the
user to make one or more changes to all of the traces or inputs at once.
Please be aware that the SLAVE parameter on this screen applies only to
master changes made on the -INPUT SETUP- screen. For example, if you
have turned the slave parameter of INPUTOT to OFF here, and then use the
master function on the -Y-T CHART LAYQUT- screen, INPUTC1 will be
affected just like all of the other inputs. Why? Because the chart iayout
screens affect only TRACES, not INPUTS! The only place you can affect
inputs is on...you guessed it...one of the input screens.
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45 The Options Menu

02 : ADC1O0V

Mave the highlight to the \OPTIONS/ menu and press
<ENTER>. The only two ment itemns are:

\All Slaves Oy Sets the [SLAVE] field of all inputs to ON.
\All Slaves Offf  Sets the [SLAVE] field of alt inputs to OFF.

The \OPTIONS/ menu

Move the highlight to the \OPTIONS/ menu and press <ENTER>. This menu
contains only two menu items: \All Slaves Or/ and \All Slaves Off/. This is a
simple way to toggle on/off the SLAVE parameter of all your inputs at once.
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section 3 Input Setup Screen

The —-INPUT SETUP- screen is where you will configure the range and offset
input characteristics of each channel, invoke automatic System Calibration
(ASC™), enter interchannel annotation, turn channels on or off, calibrate your
inputs, and program the engineering unit scaling parameters. If you have any
M12-4E input cards, this is aiso where you will control the zero suppression,
filtering, and RMS conversion parameters.

Input Men (for Page Tabs (show the selected page ;
selecting the input) g ( Page)  Currently selected input
\ AR ,
wpue S S [ \ INPUTOL

Scale § Amp jFilter| Text

M pA]
gj
LR R

:

b SoftKeys

V2

%l
£
:

(& 4]P7

Page Display Area Waveform Display Area

-INPUT SETUP- screen, without a page shown

Note that the “page” area in the middie of the screen is blank in the Jllustration
above. In reality, a page is always shown.
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a1

Input Setup SeftKeys

Note also the six sofiKey icons along the right edge of the display. One special
softKey provides access to additional banks of icons. The additional banks that
appear will differ depending on which page is shown. Here is a breakdown:

BANK ONE

Done/Exit

Next Bank...

Goto
SCALE
Page

Goto AMP
Page

Goto
FILTER
Page

Goto ABC
Page

BANK TWO

BANK THREE

Scale

AC
AUTOCAL Setting A
: SCALE
PAGE ONLY
MASTER Scale
ON/OFF Setting B
SCROLL
Fast/Slow
INTERNAL AMP PAGE
SCROLL CAL ONLY
STOP
mpui Seiup o — TEXT PAGE
LisT Print ONLY

Softkey banks availabie on the -INPUT SETUP- screen
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9.2 General Gontrols

- Input
. INPUTOL
INPUTOZ
INPUTO3
INPUTO4
INPUTOS
INPEICE
INPUTO7

e gFilteEY Taxt

10.00 Vpp

“ |

AUTO s,
.."\ P A N
L1 \L/

screen.

N\
Select any of your inputs from the
ANPUT menu. The current input is
also shown at the top right of the

Changing INPUTS with the \INPUT/ menu |

You work on one INPUT at a time on this screen. To select any instalied input,
use the \INPUT/ menu. Move the highlight to the desired input and press

<ENTER>.

DMS1000 Operations Manual

Section 5, Page 97

The input Setup Screen



5.3 The AMP Page

Input Mode ADC Mode Polarity
Control Control Control

N\ A ) / /

AUIO PLUS

................

OFF
,J7 [ 10.00 vpp |
73000 ]
£
Zaro \ Zero \
Suppression Suppression  ApG Range
Mode Control Amount Selected

The AMP PAGE sallows to you control the ADC
hardware, including the actual ADC range, zero
suppression (if available}, and input state. Polarity
can also be controlled, but this is really a CPU
software function and does not affect the raw signal
gaing to memaory.

The AMP Page

We will examine each of these controls and how to use them on the following
pages.

Note: Zero Suppression requires the M12-4E input card
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9.3.1 Selecting the INPUT STATE

Iaput

Bcale B Amp [Filter] Text §

INPUTOL

T

AUTO PLGS
|
o
" \LJ "~

.............

DMS1000 Operations Manual

r‘m INPUT means that the signal is connected. GND
means that the signal is ground-coupled. REF means

that an iternal reference is switched into the circuit,

Selecting the Input State

Section 5, Page 99
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9.3.2 Controlling AUTO-BANGING

Input INPUTOL
Seale §| Amp jFilter| Text —

{"1o.00 vp § | 10.00 vp |

When AUTO is selecied, the ADC range
field is visible but cannof be changed.

Controfing AUTO-RANGING

When AUTO-RANGING is turned ON, changes made to the scale/offset on the
SCALE page will automatically cause a change to the actual hardware ADC
setting, shown here.

Also, when AUTO-RANGING is turned on, you may see, but not edit, the actual
hardware ADC range here. On the screen above, it is currently setto 10.00 VPP
{5 VFS).
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When AUTO-RANGING is turned OFF, the you will be able to select the
hardware ADC setting on this page and change it:

/ _

Choose an INPUT RANGE from
the menu

The ranges shown in the
menu vary according to
which model M12-
Series Input Card you
have!

Auto-Ranging Turned OFF
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.33 Seiting the Input Polasity

Input

[ Bgaie § Aap BFilter| Text

ANeUT

AUTO

1~

® &

signai is inverted.

PLUS/MINUS has n¢
effect on data going into
memory—it only affects
the way the data looks on
the chartvideo display.

Setting the input Polarity

Toggle this icon until the desired polarity is shown.
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5.34 Using Zero Suppression

Note: This feature only applies to the M12-4E card.

Input
{ Boale § Amp [Filter] Text
INPTT
PLUS
fd Y
B
= ATTO
| | 1.000 i

E ZERC SUPPRESSION CHOICES: OFF (none) indicates that this
input card does NOT have Zero Suppression Capability.
MANUAL indicates that the card's Zero Suppression amount can
be set manually. AUTO indicates that the cards zero suppression
capabiity will be set automatically,

Using Zero Suppression

Remember that when AUTO SUPPRESSION is in effect (when this control is set
to AUTO), then the Mark 12 will apply zero suppression whenever you calf for
more than a moderate amount of offset on the SCALE page.

When Zero Suppression is left in the MANUAL mode, then it will not be applied
automatically by the system. In this state, you control it manually, by selecting
the zero suppression field and then inputting & voliage vaiue.

Zero suppression values are always set in Voltage—never in user or engineering
units. This is because this is a direct hardware function that occurs before the
signal has been digitized or digitally scaled.

A Note About Triggering and Zero Suppression:

» When AUTO SUPPRESSION is turned on, then the trigger value that you set
wil take info account the suppression amount (if any). For example, if the
trigger ievel is set to 1.000 V, then the system will trigger when the input
reaches 1.000 V, regardiess of the suppression setting.

However, when AUTQO SUPPRESSION is turned oof, the suppression value is
ignored during trigger level calculations. For example, i the trigger level is set
to 1.000 V, and the zero suppression is set to 1.000 V, then the system will
trigger when the signal level reaches 2.000 V.
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94 The FILTER Page

i Filter]

From Amp

lcon is used to select the filter type.  Corner frequency selection

The FILTER PAGE provides control over all
filtering/RMS functions. Note: M12-4A, M12-48,
M12-4C, and M12-4D do NOT have this capability.

The Filter Page

We will examine each of these conirols and how to use them on the following
pages.

Note: Filtering requires the M12-4E input card

DMS1000 Operations Manual Section 5, Page 104 The Input Setup Screen



541 Setting the Alter Type

ALL PASS indicates that there is no filter applied.

The FILTER icon can only be selected # this input card has
filtering capability. M12-4A, M12-4B, M12-4C, and M12-4D model
cards do net have fillering capability.

The APPLY button is not
visible unless his inpu
from an M12-4 Series
Imput card with filtering

capability.
All Pass Fifter (None)
Lp~1 8th
From Amp ). ; To Scale

@ @®

Freg:|  1b0 |

N fureerm
LOW-PASS FiL TER CHOICES {50 firmware)

LP-1 8th LP-2 8th LP-3 2nd

LP-1 8th = Low-pass, 8th order filter, comner selectable from 4 to
150 Hz in 1 Hz steps.

.P-1 8th = Low-pass, 8th order filter, corner selectable from 40 to
1250 Hz in 1 Hz steps.

[.P-1 2nd = Low-pass, 2nd order filter, corner selectable from 400
to 25 kHz in 1 Hz steps.

You mus! also select the
| APPLY button and press
<ENTER> to apply the
filter selection that you
nave made.

Low-Fass Fiiter Selections

DMS1000 Operations Manual Section 5, Page 105 The Input Setup Screen



To Scale
®

HP 2nd Order
From Amp 2 3
@

HP 2nd Order RMS

HP 2nd = High-pass, 2nd order filter, corner selectable from 400
to 25 kHz in 1 Hz steps.

AMS = Signal is converted o a true RMS equivaient. When RMS
is selected, the FREQ field i greyed out/not applicable.

{ You must also select the
APPLY button and press
<ENTER> to apply the
filler selection that you
ha ade

High-Pass Filter Selections

NOTCE 50 Ez
N To Scale

From Amp
O]

Freqg: 125
NOTCH FILTER CHOICES (5.0 firmware)
50 Hz 60 Hz 75 Hr 400 Hz

VIEVIEVV

50 Hz notch filter, useful for power-line work in Europe and
wherever 5¢ Hz iine frequency is used.

60 Mz notch filter, useful for powerline work in North America and
wherever 60 Hz line frequency is used.

78 Hz noteh filter, useful for trainfrail work in Eurape and wherever
75 Mz line frequency is used.

400 Hz noteh filter, this frequency is found both in some aircraft
power circuits and in some fucrescent lighting fixtures.

You must aiso select the
APPLY button and press
<ENTER> to apply the
filter selection that you
have made

Notch Filter Selections
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24.2

DMS1000 Operations Manual Section 5, Page 107 The Input Setup Screen

Setting the Flter Corner Frequency

Input

Filter! Text

o

|

- You may edit the comer frequency
; of any of the Low-pass and :
i [High-pass filters. Simply click onthe §
" FREQfield. Typethe numberor  §
5 yse the jog-wheel 1o scrolt up/down.

When editing the comer
irequency is no
possible, the FREC
button iz grayed oul

and not selectable.

Setting the corner frequency



543 Applying Filter Setting Changes

Input INPUTOL]
i Sgale § Amp EFilter Text A V -
3% ’
g ]
- I
I®P-1 8th : B E
From Amp To scale |§°
® ® |i
Apply Filter Changes? (Y¥/N) —
" If you make a change 1o the filter st
... C: and then atternpt to leave the screen TEXT
™1 without first pressing APPLY, you
will be prompted to decide whether o
Lot L iG save or abaﬂdoﬂ er cr'anges. LAAENS G F ARG NATE g nwwnn cwnsaiad o d

Applying Your Changes

Remember that you must press the [APPLY] button in order for filter type/value
changes 1o take effect. If you forget to press this button, and you atiempt to
leave this screen or page, the system will prompt you as shown above.

At this point, you may elect to CANCEL the changes by pressing <N>, or apply
them, by pressing <Y=>.

DMS1000 Operations Manual Section 5, Page 108 The Input Setup Screen



544

Watching For Hiter Dependencies

On the M12-4E input card, channels 1 and 2 are processed by a single DSP, and
channels 3 and 4 are processed by another DSP. This is very efficient, but can
lead sometimes to filter settings from one input affecting another.

For example, let us say that you call up INPUTO1, which is assigned to the
channel 1 on your first M12-4E card. You wish to apply a filter to it, so you come
to this page and select a 2-pole low-pass filter.

Now you move to INPUTO2, which is assigned to channel 2 of your first M12-4E
card. Remember: channels 1 and 2 within an M12-4E card are processed by the
same DSP chip.

You select an 8-pole filter and apply it to this input. Suddenly, you see this
message: '

[Wm:‘.ng, other channels may, change.

When changing ﬁltel‘ T
modules, this message
alerts you that other
channels may be
affected, too.

Some filter choices will affect other channels

if you proceed, the 2-pole filter that you applied to INPUTO1 will be changed to an
8-pole filter.

The DSP that is processing two channels can only have one sofiware module
loaded into it at a time. Software modules contain one or more similar programs,
Thus, as long as you keep INPUT01 and INPUT02 BOTH as 2-pole or 8-pole
fiiters, then there is no problem. However, one cannot be 2-pole and the other 8-
pole at the same time.

There are no restrictions if either channel is set to ALL PASS (no filtering).

When an input is set to the RMS mode, then the other input must either be set to
ALL PASS or RMS mode.

Consult the latest edition of the Western Graphtec publication entitied WGH flyer
#M12-4E for the latest information about DSP software dependencies as relate to
the M12-4E card.

As long as you understand the inherent restrictions regarding DSP software
module capabilities, then there should be few surprises when operating the Mark
12.
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3.3 The SCALE Page

Turns USER/Real Turns USER UNITS
fracking onfoft on/off
Scale I/ »
D Tracking Béax: TUnitsa A — Indicates
whether scale
SPAN CENTER LEFT RIGHT AorBis
/ REAL | 5.000 0.000 2.500 | -2.500 active
USER 5.000 0.000 2.500 ~2.500

Volte !

o
E 5.400 E

I , 2.700 l /i? 0.000 i
f I

| -2.700 ,!

X

i
HIGH SIDE
(left grid edge
value)

Units currently being
displayed

Span

Offset

LOW SIDE
{right grid
edge value)

The SCALE PAGE allows 1o you control the way the
signal is scaled in software for presentation on the
chart and/or video display hardware. You may set
your ENGINEERING UNITS and cause them t©
“track” the real units, and calibrate 1o an AC signal.

The Scale Page

We wili examine each of these controls and how 1o use them on the foliowing
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3.5.1 ~ Setting the Span/Ofiset

THERE ARE TWO WAYS TO SET UP
N f | THE SPAN OF ANY INPUT:
Inp i,

Scale

D Tracking I:} User Units
M il

SPAN | CENTER LEFT RIGHT ‘]

REAL | 5.000 ;: 0.000 : 2.500 | -2.500 |§-YG&

USER | 5.000 { 0.000 : 2.500 | -2.500 |

: :

| 7

4 1. Setthe SPAN and then sel the

1 offset. This provides the maost
flexibility, and allows the span tobe
set to the largest possibie value.

2. Use the LEFT and RIGHT grid
edge fields to set the SPAN. This
method can be more convenient, but
does not aliow setting the SPAN 1o
its maximum possible value.

Sefting the Span and Offset

You can use the center two controls, first setting the overall SPAN, and then
inputting an OFFSET value. This method provides the best overall offset
capabilities, and s certainly more intuitive when recording bipolar signals.

Or, you can use the outer two controls, setting the right edge (LS) first, and then
inputting a value for the left edge (HS). This method is preferred when recording
unipolar signals, as you are not required to calculate span and offset values.

To edit any field, rove the highlight to it and

press <ENTER>. The *EDIT* dialog appears.
Edit the value shown with the numeric keypad

or by turnting the jog-wheel, then press
<ENTER=.

' *EDIT*

Editing numeric values
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552 Activating USER UNITS

Input

Bsale § Bwp jFilter] Text

D Fracking

I:q User Units A

SPAN | CENMER LEFT RIGH?

REAL 5.000 ¢

B8 414 2 R00

USER | 5.000 |

Usex Units

4 printed.

ﬂ User Units D User Units

o oe\
0.00
Ji Vo
5 _| CHECKED = User Units UNCHECKED = Real Units
| will be used wharever will be used wherever units
1 ¢ units are displayed or are displayed or printed.

Turning on/off User Units

When you activate the USER UNITS (by checking this box), then the values in
the fields just above the chart graphic, as well as the user iabel, can be edited!
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Input

Ao, BE] & gt

A #Enx* - .. v |

Clicking on the UNITS fieid calls up the *EDIT"
dialog. Enter a label for the user units of your
choice. Labels can be 15 characters ong.

You cannot change the label of
the REAL units! Make sure
that USER is checked before

attempting to edit the USER
UNITS label.

Editing the USER UNITS label

We strongly advise following these steps:

1. Calibrate your system completely using the REAL units (do not activate
USER UNITS yet)

2. Activate the USER UNITS, and then edit the LS, HS, and LABEL fields to
the appropriate engineering unit values. For example, set the LS to
“0.0007, the HS to “100.000", and the LABEL to “PSI”

3. Once both the real units are calibrated and the user units are properly set
to match, then activate the TRACKING control. This will lock in a
mathematical relationship between the REAL and USER units. See the
next paragraph for additional information about how the Mark 12
behaves when TRACKING is activated.
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9.9.3 Activating TRAGKING

Note: Do not attempt to activate TRACKING until you have read the preceding
paragraph regarding USER UNITS.

Input
Beale | Amp lFilter| Text

Q Tracking & User Units A

o i E]

\ | spaN | CENTER | IEFT RIGHT gl

REAIN| 5.000 : 0.000 | 2.500 | -2.500 AL
USER ¥ 5.000 ! 0.000 i 2.500 -2.500

N T P
@ Tracking D Tracking o

CHECKED = User/Real UNCHECKED = User/Heal
3 Units are locked to each  Units are independent of
other ard will track with  each other

each other.
USER UNITS must be set ON in b
order tor TRACKING to have a
useful effect. Make sure to set 4

up and turn on your USER
UNITS before activatin
TRACKING.

Turning on/off Tracking

When you activate TRACKING (by checking this box), a mathematical link is
established between the REAL and USER units. At this point, you are working
completely in USER UNITS.

Let's say that the real input voltage is £5 V, but you have input user units as 0 to
100 PSI. You activated the user units, so the display is now completely in PSI.
All functions, including triggering, are now set in PSL.

When tracking is activated, any changes that you make to the user units will have
affect the real units. So, if you suddenly decide that instead of 0 to 100 PSI, you
want to see 25 o 100 PSI, the Mark 12 will make the appropriate changes to the
REAL span and offset (and the ADC range and/or zero suppression, if required,
and if AUTO-RANGING and/or AUTO-SUPPRESSION are umed on).

Tracking aliows you to LINK the real units and user units together. Without this,
you would have to do the calculations to determine what the REAL span and
offset should be changed to in order to achieve 25 to 100 PSI. This probably
also means calibrating all over again.

The USER UNITS and unigue TRACKING capabilities of the Mark 12 eliminate
this requirement completely, saving you time and money, and reducing the
possibility of errors. We are only human, after all, but the computer inside the
Mark 12 rarely makes a math error.
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3.9.4 The TEXT Page

Control Section - tumns orvoff text

m / elements for each input.

Options /
Label X vnits/Fs
Text X] uvnits/piv
raxt

This is my interchannel text. I can entar
up to 128 characters per chammel.

AN

<

Text Section - allows you 1o edit your 128-character
text message for each input.

The TEXT PAGE allows to you enter a 128-character
interchannel text message for each input, and to
control the interchannel text elements that are printed
beside each input.

The TEXT Page

We will examine each of these controls and how 1o use them on the following
pages.
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5.6.1 Selecting Text Eements

Input

2r Filterl Text E _ar— |

Options : 2

X vabel & vnits/Fs 1: 1 &
AF
K text |\ K units/piv  |f=vad
==

This is my interchannel tedt. I can enter -
up to 128 characters per chgnnel. ;

e
g
3

" i

element to be printed beside this input,

..... A e Check box changes affect
ONLY THIS INPUT
{unless you use the ! \
MASTER function}. .

Select the interchannel text elements that you wish printed beside this input

1
% ------ Lise the check boxes to tum on or off each text
|

These parameters can be set independently for each input:

Label The actual input label, like “INPUTO1”, or whatever you have
changed it 1o on the -INPUT SELECTION- screen.

Units/FS The full-scale units, expressed as “HS: 5.000 LS:-5.000". If
an M12-4E card is instalied on this channei, also includes the
fiker and zero suppression settings

Units/Div The units/FS divided by the number of grid divisions on this
trace. Expressed like “1 V/div’

Text Your 128-character line of text, entered on this screen
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5.6.2 Entering Interchannel Text

Input INPUTOL
*EDIT TEXT#*

&

Chick on the TEXT field to edit your 128-character
fine of text for each input. When you are through
editing, press DONE and you will be able to see

the entire text string here.

% The MASTER function

cannot be applied to your
128-character

interchannel text strings.

inputting your text

You may enter up to 128 characters of text to be printed following the other
parameters, beside each input.

Note: Text is associated with the inputs, not the traces on the chart! If you create a
Y-T chart layout with several traces that have the same input source, then the
interchannel text will be the same for all of the traces. If you want to put the
same signal on the chart BUT with different text, create several VIRTUAL
INPUTS, each assigned lo the same channel on the same siot (do this on the
-INPUT SELECTION- screen). Then, you will have, in effect, separate inputs
whose fext you can edit. '
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Section 6 input Galibration Screen

\OPTIONS/ menu for tuming alt CAL's orvoff

AC CAL Parameters
N __/Z

Exits this screen

Sets the incomirg signai
on the highlighted input
as the LOW value (DC
CAL)

Sets the incoming signal
on the highlighted input
as the HIGH value (DC
CAL}

Uses the incoming signal
on the highlighted input
to set the LOW and
HIGH values (AC CAL).

Separate row for each installed INPUT, shows the
curren! settings and CAL status

The -CALIBRATION- Screen
The ~CALIBRATION- screen is where you can perform AC or DC CAL on one or
more inputs at a time, and set the AC CAL defaults.

Remember that on the -INPUT SETUP- screen, you can run AC calibration on
the selected input. The AC CAL parameters are global, however, and are set
here.

The AC CAL parameters are shown at the top of the screen, and inciude:

. How long the signal is monitored for
. What percentage of full-scale the signal shouid be scaled to
Let’s look at this screen in detail, and leam how to use it.
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6.1 Setting the SCALE Parameter

You can set the percent of
tull-scale the your incoming AC
INPUT CALIBRATION signal is scaled to.

Values: 0 to 100%, in 0.01 steps.

The *Percent” dialog box

SCALE AND AC CAL

If you want to use AC CAL, you can do so here or on the -INPUT SETUP-
screen. The advantage of doing it here is that you can calibrate more than one
INPUT at a time. The disadvantage is that you cannot see the waveform on this
screen, but you can on the -INPUT SETUP- screen.

Regardiess of where you invoke it from, you set the two parameters related fo AC
CAL on this screen.

The first AC CAL parameter is the percentage of full-scale that the incoming AC
signal will be scaled to. You can select any number from 1 to 100%, in 0.01%
steps. i you enter a value with more resolution, it will be rounded.

For example, let's say that your grid pattern is 100 mm wide, and you set this
parameter to “80%.” When you run AC CAL, the signal will be scaled to exactly
80 mm wide, centered on the grid pattern.

Since AC CAL is bi-polar by definition, signals will always be centered against the
background grid pattern.

SCALE AND DC CAL

The scale parameter aiso applies to DC CAL, but in a different way. Since DC
CAL is unipolar by definition, signals will always be aligned with the right edge of
the grid pattern.

For example, let's say that your grid pattern is 100 mm wide, and you set this
parameter to “80%.” Now, you input the iow side voltage and press {LOW}, ther
the high side voltage and press {HIGH]}. The result on the chart is that jow wide
is aligned with the right edge of the grid, and the high side is exactly 80 mir
(80%) of the way across to the left side.
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6.2

Note:

Setting the TIME Parameter

You can set the amount of time
that your incoming AC signal will
be monitored during AC CAL.

Values: 0.1 to 100 sec, in 0.01 steps

{INPUT CALIBRATION

The *Time* dialog box

if you want to use AC CAL, you can do so here or on the -INPUT SETUP-
screen. The advantage of doing it here is that you can calibrate more than one
INPUT at a time. The disadvantage is that you cannot see the waveform on this
screen, but you can on the -INPUT SETUP- screen.

Regardiess of where you invoke it from, you set the two parameters related to AC
CAL on this screen.

The first AC CAL parameter is PERCENTAGE, as described in the previous
paragraph.

The second AC CAL parameter is TIME, which is the amount of time your
incoming signal will be monitored for during the AC CAL process. You c¢an select
any amount of time from 0.1 to 100 seconds. i you enter a value with more
resolution, it will be rounded to 0.1 second.

The TIME parameter does not apply to DC CAL
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6.3 PAGE DOWN and PAGE UP SoftKeys

If you have more INPUTS than wil
fit on the screen at once, down/up
softkeys will appear (as required)
to allow you to PAGE DOWN or
PAGE UP to access them.

PAGE DOWN and PAGE UP SoftKeys

If you have more INPUTS than will fit on the screen at one time, PAGE DOWN
and PAGE UP sofiKeys will appear auvtomatically, as required, to allow you to
see every input.

Note: These softKeys appear or disappear as required. For example, when the
pages is scrolfed UP all the way (so that INPUTO1 is shown), the PAGE UP
softKey will disappear. They only appear when required to alfow you to
navigate.
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64

The STATUS BAR

The STATUS BAR along the bottom
of the screen shows the realtime
value of the HIGHLIGHTED INPUT.

Note that the highlight is on
INPUTO1, therefore the STATUS
BAR shows the value of this input.

Real-time Input Reference on the STATUS BAR

It may be useful to see the actual input level of each INPUT. To do so, simply
move the highlight to any of the fields in the row of the desired INPUT. Now look

at the STATUS BAR: it contains a real-Hime “volt meter.”

if an INPUT's USER UNITS are turned on, then this value will be scaled and
displayed in your own engineering units, here and everywhere ¢lse.
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6.9 The GAL Parameter

Typical INPUT CHANNEL ROW.
Activate CAL if you want this
INPUT to be calibrated next time
you press {AC}, {LOW}, or {HIGH}

Each INPUT has a CAL FParameter

You may selectively activate or deactivate the CAL parameter of each INPUT.
When this parameter is ON (activated), then this INPUT will be calibrated the
next time that you press {AC}, {LOW}, or {HIGH}.

You may wish to turn all of the INPUTS on or off at once, to save time and
aggravation. We have provided a simple way to do this under the \OPTIONS/
menu:

Options

o ca,],cn I
All Cal Off

Undo

/

/

Here you can turn the CAL
parameters of alf INPUTS on or off
with one selection.

The \OPTIONS/ menu simplifies turning the CAL parameter on/off
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6.6 Running AC GAL

First, ensure that only those INPUTS that you wish to calibrate are set to CAL
{the CAL parameier set {o ON).

Next, make sure that the [TIME] and [PERCENT] parameters are set according
to your wishes.

Next, ensure that the signal(s} that you wish to calibrate to are being input to the
Mark 12 into the appropriate input channels.

Finally, press {AC}. When you do s0, the Mark 12 will display several message
boxes telling you what it is doing:

AC AUTO~-CALIBRATION

Sampling Input, Pass 1..

The first PASS...

AC AUTO-CALIERATION

Sampling Input, Pass 2.

The second PASS...

Remember that the amount of time that the Mark 12 monitors your signals is a
parameter that you have control over. If the amount of time is too short or foo
long, you can modify it on this screen.

Each pass occurs for the length of time that you selected. So, the total time
required to perform the AC CAL is actually twice as long as the selected number
of seconds. This is because two passes are required to ensure accurale
calibration.
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6.7

Running DE CAL

First, ensure that only those INPUTS that you wish to calibrate are set to CAL
(the CAL parameter set to ON}).

Next, make sure that the [PERCENT] parameter is set according to your wishes.

Next, ensure that the signal(s) that you wish to calibrate to are being input to the
Mark 12 into the appropriate input channels.

INPUT THE LOW SIGNAL(s)

When the low signal(s) is being input to the appropriate INPUT(s), press {LOW}.
When you do so, the Mark 12 will display this message box, but only for an
instant. You may not even have time to read it:

DC AUTO-CALIBRATION

Sampling Input, Pass 1.

Setting the LOW SIDE

INPUT THE HIGH SIGNAL(s)

When the high signal(s) is being input to the appropriate INPUT(s}, press {HIGH}.
When you do so, the Mark 12 will display this message box, but only for an
instant. You may not even have time to read it :

DC AUTO-CALIBRATION

Sampling Input, Pass 1..

Setting the HIGH SIDE

Remember that the percentage of full-scale (the grid width) that each INPUT will
be scaled to depends on the PERCENT parameter that you set earlier. Also
remember that during DC CAL, the low side will always be aligned with the right

grid edge.
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section? Chart Recording/Printing Formats

The DMS1000 has four chart recording/printing formats:

Sect 7.1 Y-T The conventional presentation of signal amplitude
versus time
Sect 7.2 XY The presentation of the amplitude axis of one inputs

against the amplitude axis of another input

Sect 7.3 Data Log The presentation of the numeric equivalent of one or
more inputs at regular intervals

Sect 7.4 Line Print Ability to mimic a conventional line printer, adjustable
from 1 to 132 columns wide, and infinite length
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11 YT Mode

From the -MAIN- screen, set the Format to \Y-T/ under the \CHART/ menu.

File Display

]

.~ "
Data Log
Line Printer

Done

Selecting Y-T on the -MAIN- screen

Now, move the highlight to the \Layout/ menu item and press <ENTER>!

\OPTION menu for chart
prasentation conirol

Controls for each trace’s parameters

Status Bar SofKeys on the screan, and their
carresponding buttons

-CHART ¥-T SETUP- Screen

The -Y-T CHART LAYOUT- Screen

Unlike a regular “recorder,” INPUTS and TRACES are two distinct things within
the Mark 12. For example, an old-fashioned pen recorder has eight inputs. Each
input corresponds directly and irrevocably to one of the traces on the chart.
However, this connection is completely optional within the Mark 12. You can
direct any or all of the actual INPUTS in the back of the Mark 12, to any or all of
the TRACES on the chart. There are no restrictions or limitations. You can
assign the same INPUT to more than one trace, for example. Remember that
the connection between INPUTS and TRACES is programmable!
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111

DMS100C Operations Manual

SoftKeys

INSERT &

TRACE

K

{DONE]} exits this screen and returns
you to the previous screern.

{INSERT TRACE} adds a trace to the
layout, copying the parameters from the
currently selected frace.

{DELETE TRACE} deletes the currently
selected trace from the chart layout.

{AUTO ARRANGE] divides the chart
into equally sized traces.

{MASTER]} (toggle function). When
activated, changes made to any iracs
are applied to all other traces.”

[PRINT RULER} causes a mm scale o
be printed across the paper, facilitating
creation of custom chart layouts.

SOFTKEYS

* Some parameters are not aplicable 1o
the MASTER function, Master applicability
is indicated on the siatus bar whenever
cantrol is selected (if MASTER is ON).

SoftKeys on the Chart Layout Screen

SoftKeys iocated along the right edge of the screen make it fast and easy to
perform several important functions, including:

INSERTING new traces

DELETING the selected trace
AUTO-ARRANGING all of the traces
Printing the RULER on the chart
Turning on/off the MASTER function

Let's look at this screen in detail, starting with selecting traces, editing them and
their text and event markers, and overall conirol of the chart.
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112 Selecting a TRAGE

Select any trace 1o edit. Enter the '
number or use the jog wheel, then :
press <ENTERs>.

Selecting a TRACE io edit

Move the highlight to the [TRACE] field and press <ENTER>. The *TRACE"
dialog box will pop up. Use the jog-wheel to increment or decrement the trace
number selected, or enter a number using the numeric hardkeys.

As you change the number in this field, the appropriate trace will turn dark gray
on the screen, providing a visual clue as to which is which.

When the desired trace is selected, press <ENTER>.
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113 Changing the TRACE WIDTH

1
To change the width of this trace, /
select the WIDTH field and press
<ENTER>. The trace bloek in the
graphical preview area drops down,
Enter a new width by number, or use
the jog wheel to change the width.

Then press <ENTERs.
Use the {MASTER] softKey o
make this change to all traces
at oncet

Changing the TRACE WIDTH

Move the highlight to the [WIDTH] field and press <ENTER>. The *WIDTH*
dialeg box will pop up. Use the jog-wheel to increment or decrement the width,
or enter a number using the numeric hardKeys.

Notice that as you begin to edit the trace, that the graphical representation of it
on the screen drops down into the editing area, and changes width in response to
your input. This makes designing the chart nearly as easy as drawing it!

Note: The left edge of the grid remains “anchored.” Therefore, you can only increase
the width until the right edge gets to the edge of the chart. To increase the
width further, you must first move the TRACE POSITION farther to the left.
See next paragraph.
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114 Changing the TRACE PBSITION

b

1
To move this trace, select the TRACE
POSITION field and press <ENTER>.
The trace block in the graphical
preview area drops down. Enter a new
iocation by number, or use the jog
wheel to move the block. Then press

Changing the TRACE POSITION

Move the highlight to the [POSITION] field and press <ENTER>. The *TRACE
POSITION* dialog box will pop up. Use the jog-wheel o increment or decrement
the position, or enter a number using the numeric hardKeys.

Notice that as you begin to edit the trace, that the graphical representation of it
on the screen drops down into the editing area, and changes position in response
to your input. This makes designing the chart nearly as easy as drawing it!

Note: The width remains constant. Therefore, you can only move the trace to the
right until the right edge gets fo the edge of the chart. To continue moving the
position further to the right, you must first decrease the TRACE WIDTH. See

previous paragraph.
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Cannot increase width any further!

Left edge positioned Must move the positien farther left first!

at 330 mm \

r

- WIDTH Is 34 mm

L

364 mm Available for Traces
I—— 8 mm {from left}

372 mim {from (off) et
384 mm

In the example above, a 34 mm wide trace has been positioned
at 332 mm.
330 + 34 =364
Since 364 mm is the total width of the trace area of the char,
this trace's width cannot be increased without first moving it
farther to the left. If the position is changed to 30 mm, how
wide can we make it?

364 men - 30 mm = 334 mm
Following the formula above, we see that a trace positioned at
30 mm can be made up to 334 mm wide.

Hlustration of the relationship between trace WIDTH and POSITION
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115

DMS1000 Operations Manual

Selecting the GRID PATTERN

CHRRT Y-T SETUP [OPTIONS

10mm x 1C0mm
] 10mm x 10mm fine
x Spem

S5mm x Smm fine
mm X 4mm

Smm x 4mm £ine
50 divisions
lmm x Imm
oe .

The grid pattern is independently
selectable for each trace.

at once!

Selecting the GRID PATTERN

Use the IMASTER} softKey to
make this change to all races

Move the highlight to the [GRID] field and press <ENTER>. The \GRID/ pult
down menu will appear. Use the jog-wheel to move the highlight up or down the

menu, selecting any of the available grid patterns.

There are no restrictions: each trace can have a different grid pattern if your

choose.

The 50 division grid pattern divides the grid, regardiess of its width, into 5(
divisions. Therefore, although there is nothing to stop you from doing so, it is
probably not useful fo use this pattern on traces that are less than 20 mm wide

as the line spacing is too tight.

Section 7.1, Page 134
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116 Event Marker Centrel

This trace's
event marker is event marker is
OFF.

Use the [MASTER] softKey to
make this change to alf traces
at once! :

Status: .- —

Tuming Event Marker on/off

Move the highlight to the [EVENT] field and press <ENTER>. Each time you
press <ENTER> this event marker toggles on or off. When an event marker is
off, then it does not appear on the chart at all.

You can position the event marker manually. To do so, move the highlight to the
[EVENT POSITION] field and press <ENTER>.

To move this event marker, select the
POSITION field and press <ENTER>.
The line in the graphicai preview area
drops dowrs, Enter a new location by
numiber, or use the jog wheel to move
the event line. Then press <ENTER>.

Positioning the Event Marker
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111

Note:

Text line Gontrol

This frace's This trace's
interchannel text  interchannel text
is ON. is OFF.

Use the {MASTER} softkey to
make this change to all traces
at once!

Turning Text Line on/off

Move the highlight to the [TEXT] field and press <ENTER>. Each time you press
<ENTER> this text line toggles on or off. When a text line is off, then it does not

appear on the chart at all.

Remember that the actual interchannel text is associated with the INPUT! So,
to edit the text, go to the -INPUT SETUP- screen and select the correct INPUT
(the same one that this trace is assigned to)

You can position the text line manually. To do so, move the highlight to the
[TEXT POSITION] fieid and press <ENTER>.

i TEXT POSITION

To move this text line, select the
POSITION tield arxl press <ENTER:.
‘The line in the graphical preview area
drops down. Enter a new location by

number, or use the jog wheet o move
the text line. Then press <ENTER:.

Positioning the Text Line
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718 Selecting in INPUT SOURCE

TRACE POSITION 84 il
=osTTIon 574

]

1 7
Any available input can be assigned to
each irace on the chart. Select any
input and press <ENTER>.

Assigning an INPUT to this TRACE
Move the highlight to the [INPUT SOURCE] field and press <ENTER>. The
\INPUT SOURCE/ pulli-down menu appears. Use the jog-wheel to move the
highlight up or down until the desired INPUT is selected.

Note: INPUTS can be assigned to as many or few TRACES as you desire. There are
no restrictions!
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119 Setting the Gverscale

Any avaitable input can be assigned to
each trace on the chart. Select any
input and press <ENTER>.

Selecting the amount of Overscale for this TRACE

Move the highlight to the [OVERSCALE] field and press <ENTER>. The
\OVERSCALE/ pull-down menu will appear. Use the jog-wheel to the move the
highlight to the desired amount of overscale, then press <ENTER> again to

select it.
Here is what each of the selections means:

Off No overscale. Wavetorms CLIP at grid edges |
Qverscale Waveforms will be allowed to exceed grid edges by £2 mm
Fuil-Scale Wavetorms will be allowed to exceed grid edges up to the

tull amplitude capability of the A/D converter. Typical
amount; £50%.
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1110 Inserting a Trace

First, you should be aware that when you insert a new frace, the Mark 12 will
copy the parameters of the currently selected trace. Thus, in effect, it “copies”
the current frace. :

So, if it matters to you what the characteristics of the new trace are, then use the
[TRACE] field to select the trace that you want to “copy” before pressing the
{INSERT TRACE]} softKey.

Ready? Go ahead and press the (INSERT TRACE]} softKey, and this dialog will
appear:

INSERTING NEW TRACES

1. Select the trace whose parameters you
wish to duplicate as closely as possible.

mi 2. Press the {INSERT TRACE] softKey.

| 3. When the dialog appears, choose the
position for the new trace and then press
<ENTER>.

inserting a trace starts with the {INSERT TRACE} softKey...

Use the jog-wheel {or enter a number via the numeric hardKeys) to position the
new trace wherever you want it.

Note: Remember: TRACES and INPUTS are separate things! This new trace will be

assigned the same input that the previously selected trace has. If you want it
to be assigned a different input, you must do it manuatly.
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mn Deleting a Trace

Select the trace that you wish o delete. Make sure that it is the one that is
highlighted down at the bottom of the screen.

DELETING TRACES
1. Select the trace that you wish o delete.

[ 2, Press the {DELETE TRACE] softKey.

Status: . . . . ¥ -

Deleting a Trace

Note: There is no “undo” capability, so be careful when deleting traces. You carn
always insert them back again, but if you don't remember the settings, it can
mean unnecessary work for you.
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1112 Auto-Arranging the Chart

After you have inserted more than a few traces, the chart can become quite
cluttered and hard to edit. The Mark 12 can save you a lot of time and trouble by
arranging the traces on the chart for you. When you invoke this feature, it divides
the available chart width among all traces evenly, and tries also to make the trace
widths come out to 5 mm increments.

CHART Y-T SETUP |OPTTONS

fraces, iext, and event lines will be arranged
in even widths and positions across the
chart.

When you use AUTO ARRANGE, text and
event markers will also be moved to their

defualt positions, regardiess of whether
\Text & Evert Auto Tracking/ is tumed off
under the \OPTIONS/ menu.

Auto-Arranging the Chart

Note: The Mark 12 will not automatically put the fraces in ascending order: it orders
them the same way that it encounters them.
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1113 Using the MASTER Fimction

You can easily make a single change or a series of changes to rmore than one
trace at a time. This is done by using the MASTER feature. When you press the
{MASTER} softKey, it will turn dark (inverse video), indicating that the master
feature is activated. -

At this point, changes made to the current trace will be applied to all traces.

3 b 1 04

USING THE MASTER/SLAVE FUNCTION

To apply a change to all traces at once, press
{MASTER]. It tums dark, indicating that it is active.
Seilect a control, ke GRID, and press <ENTER>, il this
parameter can be appiied to all traces, it willbe
indicated in the status bar. If not, then the status bar
will remain blank, and changes you make to this field
will be applied to this trace only.

PESTER/SLAVE FIELD

Traces cannot be exempted from master
changes. Do not confuse making master
changes to TRACES with making master
changes to INPUTS. INPUTS can be
exernpted from master changes.

The MASTER Function

As the illustration points out, please do not confuse using MASTER on this
screen with the INPUT SLAVE ON/OFF parameter on the -INPUT SELECTION-
screen. ‘On that screen you may program INPUTS to ignore master changes.
But this applies to INPUT changes only—it has nothing to do with TRACES o
this screen.
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There are certain exceptions to the master function. Here is a table showing
each parameter on this screen, and whether or not it can be controlled by the

master function:

TRACE No
TRACE WIDTH Yes
TRACE POSITION No
GRID Yes
EVENT ON/OFF Yes
EVENT POSITION No
TEXT ON/OFF Yes
TEXT POSITION No
INPUT SOURCE No
OVERSCALE Yes
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14 Printing a RULER on the Chart

You can print a ruler across the chart. This is really a millimeter scale, that cai
serve as a valuable reference when trying o design complex chart layouts.

if the chart is running, stop it.

Press the {RULER] softKey.
A millimeter scale is printed across the entire width of the chart. | is marked it

DMS1000 Operations Manual

the same mm units that this screen works in.

CHART ¥-T SETUP {OPTIONS

TRACK : #5 4 WIDTH:# 80 zm
TRACE POSITION: 284 mm
ID: 5mm x 5 mn fine

VENT : 84 OFF OSITION:1374 mm
TEXT - ON CSITION: 3372 mm

INPUT SOURCE: INPUTO4
VERSCALE - OFF

PRINTING A RULER ON THE CHART
Creating complex char [ayouts can be made simpler by
printing a mm reference scale out across the chan
paper. To do so, stop the char, then press the {PRINT
RULER]} softKey.

Printing a RULER on the Chart

Section 7.1, Page 144
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1115 The \OPTIONS/ Menu

CHART Y-T SETUP iRt [ _ ]
. Time Line Synch
m E- ﬁ Wide Trace Width

Vv Text & Events Auto Tracking [
Print Rate

System Text Options
System Text...

The \OPTIONS/ menu contains important :
seiections for controlling the appearance of the Y. T  [akNeg
chart on the paper,

Using the \OPTIONS/ Menu

The \OPTIONS/ menu allows you to control many important aspects of the Y-T

chart and its behavior. Let us examine each of these menu items, what it does,
and how to use it.
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1116 Time Line Synch

COPTIONS
Time Line Fem- -

Wide Trace sl
V¥ Text & Bver L&L.
Print Rate| EXT. TIMECODE
System T IRT. 100 ms
System Te INT. 1l sec
INT. 10 sec
Done / INT. 1 min
/ Done
\Time Line Synch/ /
Choose the desired method of synching the grid
patterns to time:
CFF None. Grids are dimensionat
EXTTTL Synch to external TTL input
EXT TIMECODE Synch to IRIiG on-time puise.
INT 100 ms Synch to internal clock, al one
INT 1 sec of four rates: 100 ms, 1 sec, 10
INT 10 sec sec, or 1 min.
INT 1 min '

Setting the Time Line Sync

You can elect to have the horizontal grid lines (those that are printec
perpendicular to the time axis) at regular time intervals, instead of the norma
dimensional method.

Off Chart grids printed in normal dimensional
method

ExtTTL Chart grids printed whenever a remote signal
is received

Ext Timecode Chart grids printed in synchronization with

incoming time code on-line pulse (requires
M12-TCT option, a time code source atiached,
and IRIG selected as the time source on the
-SYSTEM- screen)

ms Chart grids printed every 100 milliseconds
sec Chart grids printed every 1 second

sec Chart grids printed every 10 seconds

min Chart grids printed every 1 minute
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1117 Wide Trace Width

CHART Y-T SETUP [Roaieni

3 viText & Events Auto ‘Iang
: IPrint Rate

Wide Trace Widih/
When checked {ONj}, this sets a minimumn width for
all traces. You will only notice a ditference when
the chart is run at very low speeds for long periods
of time. Under these circumstances, the trace can
become so light that it is hard to distinguish from
the background grid pattem. This feature
compensates for this effect, keeping the trace
widerdarker than the grid patterns regardless of
how iow the chart speed goes.

Setting a Minimum Trace Width

if you typically run the Mark 12’s chart speed below 25 mm/sec, then the traces
¢an become gray and lose contrast against the background grid patterns.

To correct this condition, you can select turn on the \Wide Trace Width/ function.
This sets a minimum 2 mm trace width, regardless of the chart speed.

Note: You will probably nct notice any difference at higher chart speeds. This feature
only has an effect when the chart is run at low speeds for long periods of time.
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1118

Text/Events Aute-Tracking

CHART Y~T SETTP

TRACE : 5 4

TRACE POSITION:

ID: Srean
VENT : & OFF
TEXT : oN

INPUT SOURCE:

VERSCALE :

)% o

Time Line Syuch
Wide Trace Width
Print Rate

System Text Options
System Text...

%5

0s

a ».

[e} Done

INPUZO04
OFF

\Text & Events Auto Tracking/
When checked ON (the default), the text and event

markers will
the width or

be moved automatically as you change
poesition of any trace in the chart layout.

When complex charts are being created, you

should tum

this feaure off so that your carefully

S5t positioned text and event lines will not be moved
against your wishes.

AUTO
ARRNGE

VASTER

PRINT

Turning On/Off Text/Events Auto-Tracking

If you typically run the Mark 12's chart speed below 25 mmy/sec, then the traces
can become gray and lose contrast against the background grid patterns.

To correct this condition, you can select turn on the \Wide Trace Width/ function.
This sets a minimum 2 mm trace width, regardless of the chart speed.

DMS1000 Operations Manual

Section 7.1, Page 148
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7119 Print Rate

CHART ¥-T SETUP [Rrpgiecil |

Time Line Synch

Wide Trace Width !

V Text 5 Events Auto Tracking §
Print Rate N

System Text Opti

System Text...

\Print Rate/

Allows you to set the desired distance interval
between text lines being printed on the chart.

## your text lines are konger than the distance
specified here, the Mark 12 will automatically
exiend the rate to allow the text 1o finish printing
belore starting again.

Selecting the Print Rate for Interchanne! and System Text

Choose the desired print rate for your interchannel and system text lines.
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1120 System Text Options

OPTIONS
Time Line Synch
Wide Trace Width

L W I s

END of RECCRD |
__END of RECCORD Matrix
ON THE FLY TEXT

LIST PRINT |
' DONE _ 1
T

System Text Options/

Provides control over which tex! elements
are printed on the chart. See submenu...

DATE Include the date
Tive  Includethe time

speep  include the chart speed
SCALE  Include the time scale
TEXT include the system text

INPUTID Include the INPUT LABEL

END of RECORD Print the £nd of Record scaling when the
chart is stopped
END of RECORD Matrix  Print the cross-reference of trace numbers
: 1o input labels for overiapped traces when
the chart is stopped
ON THE FLY TEXT Enable the bottom soffKey on the -MAIN-
screen 1o print both the systern event
marker AND the OTF fine #1 when
pressed.
LIST PRINT  Print a LIST PRINT whenever the chart is
stopped.

Setting the System Text Options

The default setting is ON (checked) for ali of these parameters except for the las
one: LIST PRINTING.

These are the system text parameters that will print, as well as the autornatic
printing that will occur whenever you stop the chart in the Y-T mode.
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111 System: Text Line

CHART I-T SETUR |

Time Line Synch
Wide Trace Width

i Text & Events Bute Tracking
Print Rate

System Text

System Text../

Enter a 100-character text string fo be included at
the end of the edge-cf-record system text line
{norrmally printed along the right edge of the chart),

Editing the 100-character system text line

You can enter up to 100 characters of text to be printed at the end of the
standard system text line.

This text is useful for annotating the entire chart, since it does not apply to any
single trace.

Enter the text that you want in the *TEXT" dialog box, and then press <ENTER>.

Note: Entering text is especially fast and easy if you attach an IBM PC-AT keyboard
lo your Mark 12. Prior to 11/33, this required option M12-TCT. As of 11/93,
this capability (but not the IRIG translator) was made standard. If your Mark 12
has a round PC-AT keyboard connector on the rear panel, then you can take
advantage of this convenience.
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12 K-Y Made

The Mark 12 has X-Y chart capabilities, as well as X-Y display capabilities.

It is important to note that these capabilities are analogous to the Y-T mode. In
other words, there is Y-T recording to the chart, and Y-T display on the screen.
These modes work independently of each other. It is the same with the X-Y
mode of operation: there is an X-Y DISPLAY mode, and an X-Y CHART mode.

Note: Do not confuse the X-Y DISPLAY mode with the X-Y CHART mode!

If you want to display X-Y data on the front panel, use the X-Y DISPLAY mode.
From the -MAIN- screen, set the Format to \X-Y/ under the \CHART/ menu.

Data Log
Line Printer

Done

) Note:
“] XY/ mode is the presentation o

wavelorm 1's amplitude axis (X} versus
waveforn 2's amplilude axis {Y}...

(=

¥

Selecting X-Y on the -MAIN- screen’s \CHART/ menu

Now, move the highlight to the \Layout/ menu item and press <ENTER>.
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121 K-Y Setup Screen

Activate up to four XY's at one time Assign any inpud to each axis

{DONE} Exits this
screen

{PRINT} XY plotin
memory., This
softkey is grey and
disabled when no XY
is currently held in
memory.

XY Qutput Print Preview Area

Options

C] Overlap X¥'s

i:l Form Feed

B print on stop | |
[ overiap 1D X

. Sus T

Status Bar

The X-Y Setup Screen
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122 Choosing the Number of Plols

123 Selecting the INPUTS for Each Plot
STEP 1: Enable up to 4 XY
plots by checking this box...
art X¥ Setu
1 Enabil x: IND A
n e 5
X: INPU Tpgmoz
: : INPUTO3
X: INPT] INPUTOA4
2 D Enable 7 * TNPOTOS
INPUT06
: NP INFOTO7
STEP 2: Select any INPUT te ¥: TND INPUTO8
be assigned to each of the -
axes...
X: INPUTO7
¥: INPUTOS
Options Preview

D Overlap XY's
[] Fomm Feed
D Print On Stop
[J overlap ID

Status:

Choose the Number of Plots, and the INPUTS for Each...

Each X-Y plot can be comprised of up to four separate X-Y plots. The Xand Y
channels for each plot can be selected independently.

Note: You may assign the same input to more than one axis! This is useful when
comparing several signals against a common reference.
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124 Setting the X-Y Ploi Options

Chart Setup

| x:[____tweurol R

: “TNPUTOZ

STEP 3: Select the
repiay oplions desirec
by checking/unchecking
these boxes.

INPUTOS

INPUT06 -

X:
4 D Enabje ¥

INPUTOS

Preview

Options
Overiap X¥'s

Print On Stop
nyerlap AD

EXPLANATION OF OPTIONS
m Overlap XY¥'s Qverlapped XY's appear on a single large grid
] Form Feed Automatic TOF before printing XY
Print On Stop Automatic printing of XY when <STOP> is pressed.
B overiap 1D Prints smal} inset plot for each axis {when
OVERLAP is checked oniy}

Check on or off whichever options you choose...
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125 Using the Preview Section

Chart XY Setup

STEP 4: Verify that the

output is set properly
using the PREVIEW

display...

Enable

Overlap XY¥'s
Form Feed
Print. On Stop

1 XY Plot 2 XY Plots 3 XY Plots 4 XY Plots

Overlap XY's
Overlap ID

Overlap X¥'s
Overliap ID

Using the Preview Section Saves Time...
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126 Recoriing Data

ARE YOU READY?
STEP 5: Press the <START» key
e (the same one used to start the chart
normally). The Mark 12 will begin to
1 E Eq capture data....

i . % Notice that the STATUS BAR
X:l | says“Acquiring Data ..
4 [0 Enable oy
1 To hait the acquisition, press the
—  <STOP> key.

" Options

m Overlap XY¥'s
I Form Feea
Print On Stop
Cverlap ID

After data has been captured, the
{PRINT} softKey is dark and
enabled. This allows you to print
the same plot as many times are
you wan! to.

! Acquiring Data. . .’

Press the <START> key to Capture Data...

Chart XY Setup
IRPUTOL
TREUTOZ

INEUTOS
THET0¢

NOTE ABOUT MULTIPLE REPLAY:

Although you can replay the same reattime
XY as many times as desired, you cannot
aiter the presentation. This is because the
image that is printed is fiterally bitmapped
into memory during acquisition,

However, you can use XY format as the hard copy format
when using the SRAM/SCSI capturing capabilities of the
Mark 12, In this case you can alter the presentation
between print-ouls as much as desired. The same data
can be repiayed in YT, XY, and data logger lommats, with
unlimited ability to alter the appearance of each format
between print-outs.

Replaying the Same Data
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121 Sample Outputs

Sample 1: Four Overlapped XY's
{A4 size: 2560 mm x 180 mm)

XY Chart - Overlapped

2882 7
8858 3
oI N - f’
o P
p Ve
o p. A\,
B_ep INA A
SE€3e pave
[ R =Eag-+d
SCDw /
cEee A
5252 T v
“aiEE \\\J’/ r/
A 3 /
,4/ o v
/ ‘—va.—f,

gggg
ceaa

-2.000 X1 INPUIOT « Veils 2000

0.000 X2: INPUTD2 - PSI 250.000

9.234 X3: INPUTOSZ - Voits $238

-300.000 X4: INPUTOS - Torque 100.004

Chart QOulput Sample

Sample 2: Four Overlapped XY's, with Overlap ID
{Main chart size: 200 mm x 180 mm
inset chart size: 40 x 40 mm}

XY Chart - Qvedapped ¥y.1
moo o
SOo o [Tel
caco =] s
alaien i e P 4 B 24
< g J
g -
1] ;\k: I2\J H
P // ¢ *
=)
f=
\ B N
2_4 é“ y 76 A z 6 \
SPEe a4V, =
e T
ggee %
3232
[ [ay
2Z2Z S E }1’ “
S G W e 4
R MK %Y ) 4 2] &
r. / TN U
"h..__h / Xy.4
et
v — g
Bty E
88 8 F4
ajeiad
-2.000 Ki: INFUIOT - volis P iNFUTOS
0.060 X2: INPUTO2 - PSI 250.000
-8.234 X3: INPUT0S - Volis 9238
-100.000 X4: INPUTQ4 - Torque 100.004
Chart Output Sample
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Sample 3: Four Separate XY's
{size: 120 mm x 80 mm)

XY¥ Chart o XY Cnart

o

g 2

& - o

g g @ ’j \\

s & Vd \

& © /£ )

5 > \

o [*1

= &= N

g g -

o of

-2.000 IN?U?(H - Valis 2.000 250.000 INPUTOZ - PSI 0.000
XY Chart o XY Chart

(=] T

3 o

] S

o - %

£ g

g » 2 Z

St 2 4

z /’ Z

=1 <

8 &

% o

) INPUTOS - VOIS 9.238 -100.600 INPLITO4 - 10fGus 100,004
Chart Cutput Sample
Sample 4: Two Separate XY's
(size: 120 mm x 180 mm)
XY Chan XY Chart
8 =
3 ]
o pas- N
N
PN
N\ (/'\
x
\ A N
2 A - 1
> @ \
n
g gl.i i |
g & /
P-4 F
= D
A Y

[=1
g g
o o

-2.000 X1: NPUIGT - Voils 2.000 C.Co0 A2 INFLHGE - P! 250004

Chart Culput Sample
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13 Bata Logger Mode

Data Logger is a CHART mode only—there is no DISPLAY mode equivalent.

Data Logger mode records your data in numeric form on the chart. INPUTS that
are being recorded in USER UNITS (according to your selection on the -INPUT
SETUP- screen), will also be shown scaled in the proper units in the data logger
mode.

The Data Logger mode can record up to 32 INPUTS at once on the chart. You
can selectively turn on or off any input. There are no restrictions, except that you
cannot go above 32 INPUTS at once.

From the -MAIN- screen, set the Format {o \Data Logger/ under the \CHART/
menu.

\Data Log/ is the preseniation of ar
instantaneous value of each waveformas a
number, printed in tabular form against a
selectabie time base {i.e., “lines/sec.”}

23.3454 23.3434 23,3454
23.4444  23.4444 23.4444
21.2343  21.2343 21.2343
20.3483 20.3483 2¢

Selecting Data Logger on the -MAIN- screen

Now, move the highlight to the \Layoul/ menu item and press <ENTER>. You will
be taken to the -LOG SETUP- screen.

DMS1000 Operations Manual Section 7.3, Page 160 Chart Formats:Data Log



131 Data Llonging Selup Screen

Logging Rate (line rate} All inputs ON/OFF control

,. Exits this screen

Individual ON/OFF contrel over each INPUT

The -Data Logger Setup- Screen
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13.2 Setting the Print Raie

DMS1000 Operations Manual

Click on the [PRINT RATE] tield, 'and
the "PRINT RATE" dialog box will

appear.

Select a PRINT RATE from 1 to 3600
seconds {the amount of time between
lines prirted)

R R o

Setting the [PRINT RATE]...
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13.3 Turning INPUTS On/0f

PATR LOGGING SETUP

You may easily activate or deactivate
individual INPUT channels.

Move the highlight to the INPUTs
[ENABLE] field and press <ENTER>
to toggle it YES or NO.

“

Turning INPUTS on/off for Logging
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134 Turning ALL INPUTS On/Off at Once

All Channels Yes

All Channels No -
Undo Changes

You may easily activale or deactiv
ALL of the INPUT channels at once,
by means of the \OPTIONS/ menis

Select Wndo Changes/ if you change
your mind, and the screen will be
restored.

Turning All of the INPUTS on/off for Logging—At Once!
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135 Sample Charis

The Data Logging chart contains only those input channels that you have
selected on this screen.

Note that in the chart sample below, only two channels have been selected:

W —— V
05/25/82 17:85:56 Q1 A +2.3233e+08 02 F  +2.0055e+05
05725782 17:05:55 01 A +2.3684e+05 02 P +5.7272e+0%
05/25/82 17:05:34 0} A  +2.3637e+05 02 F  +5.7254e+0%
05/25/22 17:03:33 01 A +2.3234e+03 02 F +4,7287e+05
05/25/982 1317:05:52 01 A +2.8756e+05 U2 P +2.5656s+05
03/25/92 17:08:51 01 A +2.34%6e+03 02 F  +2.9256e+05
G5/25/92 17:05:50 01 A +2.997Be+03 02 F +2,167Be+0S
05/25/92 17:05:49 01 A ~2.100le+l% G2 F +4.7633e+05
05/25/902 17:05:48 01 A  +2.456le+ds 02 F  +42.45462+05
G8/28/92 108 01 A +2.3BZ6e+0% G2 P +6,371lle+03
05/25/92 L17:05: 01 A +2.34%8e+053 02 P +8.77582+03
05/25782 17:05: Gl A +2.3838e+0% 02 © +B8.773Be+0S
08/25/7%2 G: A +2.0045e+03 02 ¥ +3.7845e+05
05/25/%2 1 0L A +2.0034e+035 02 F +1.2634e+05
I Gl: INPUTOL L2: INPUTLZ
LEGEND : A&PS FRHEJQ

Sample Chart Output—Two INPUT Channels

Notice the header, or “legend,” that is printed prior to the beginning of the logging
data. It contains the INPUT LABELS and unit of measurement of the seiected
inputs;

Trace Number Input Label

\

NN
Vo1 INPUTGL 88 TE: VOTE §8
NN

EGEND: ‘
LEGEN AMPS LMPS

Unit of Measurement (Actual or User, depending on
whether \Show User Units/ is check-marked in the
\TEXT CPTIONS/ Menu conthe ~INPUT SETUP- screen)

Data Log Legend
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14 Line Printer Mode

The Mark 12 can serve as a very nice line printer, with selectable row length fron
1 {0 192 characters. You can instruct the Mark 12 to print only ASCIl characters
Hex characters, or both.

The mode in which it prints both ASCI and Hex characters is especially useful ¢
those sofiware engineers who are wriling programs for the Mark 12, as it wil
directly echo everything that it receives onto the chart. In this way, programmers
can literally see what is being sent from their computer to the Mark 12.

Be aware, however, that when you put the Mark 12 into the ASCil/Hex mode
that the only way to get it OUT of this mode is via the front panel. It makes
sense: if it is going to print everything that you send it, then all remote interface
commands are being ignored!

When the Mark 12 is in either the ASCII or Hex only modes, you can send ESC
ETX to get it back to Y-T mode. See the software manual for details about this
and all remote interface commands.

From the -MAIN- screen, set the Format {o \Line Printer/ under the \CHART.
menu.

X~
Data Log

Done Tine Prinmter .

Note:
\Line Printer/ aliows the DMS100Q {c
function as a variable column printer for

ASCH, Hex, or both, characters

abcdefghijkimnopgrstuvexyzl2345678530
abecdefghiikimnopgrstuvuxyzl234567820
abedefghijkimnopgrstuvexyz1234567890

1 to 182 columns wide™—————3»"

Selecting Line Printer on the -MAIN- screen

Now, move the highlight to the \LayouV menu ifem and press <ENTER»:
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741 Line Printer Setup Screen

The setup screen allows you to set the page widlth, position the left margin on the
chart, and to select the mode of operation (ASCII, Hex, or both)

Set the printing area on the chart Exits this screen

Characters to print \ \ /

Print Area Preview

Line Printer Setup Screen
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142 Setting the Page Width and 1elt Margin

The setup screen allows you to set the page width (2 mm per character), positio
the left margin, and to select the mode of operation (ASCI!, Hex, or both).

If you set the margin to 0 mm, then you can increase the width to as much as 38
mm. Since there are 2 mm per character, this means that you can print up fo 18
characters per row!

This is a very wide line printer, indeed.

LINE PRINTER SETU®

Select the row width

™" (aka "Page Width")

that best suits your
data.

There is one characler
per 2 mm, soa 226
mm width = 113
characters.

Max characiers: 192
Max width: 384 mm

226 mm

384 mm !
{total chart width) 384

Setting up the width and margin

The illustration above should help you o visualize how this graphical scree
relates to the actual output on the chart.
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143 Choosing the Charactersio Prnt

You may instruct the Mark 12 to print only ASCI characters, only Hex characters,
or both.

LINE PRINTER SETUP

PAGE WIDTH: 1160 mm |

' Chose hich t print:

« ASCH {only)
* Mex {only)
+ ASCIE and Hex

«characters Note: There is no way to escape from

the ASCli/Hex mode, except from the
tront panel! You cannctsend a
remote interface command or use a
macro DO COMMAND action.

Choosing the Characters to Print

Note: See the warning in the illustration about the ASCll/Hex mode!
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Section 8 The Trigger Screen

The DMS1000 has some very poweriul capabilities when it comes to triggering
from waveforms, capturing data to SRAM or SCSI drive, and replaying data to
the chart. Starting the v5.0 there is even some built-in waveform analysis
included with the -REPLAY- screen. Also new to v5.0 firmware is the {optional)
SEARCH SCRIPT capability, which allows you to program the DMS1000 to look
through any size data file and locate areas of interest for you automatically.

All of these functions require the M12-TR Trigger Board. You may use the trigger
detection circuits on this board for a variety of purposes, including capturing data
1o SRAM memory or SCSI. But you can also use triggers to cause the DMS1000
to perform some other action or string of actions. In these instances, you do not
necessarily have to capture data to memory at all. You can use the trigger
circuit{s) to conirol the actions of the DMS1000 within your MACRO
SEQUENCES. For example, you can write a Macro that will start the chart and
run it for x time or distance whenever a trigger occurs, and then rearm the trigger
circuitry.

Note: The M12-TR Capture/Trigger Board was made standard during November
of 1993. If you purchased a DMS1000 after that date then you have this option.
An easy way to check is to observe the -MAIN- screen: if the MEMORY/ menu is
gray and disabled, then there is no trigger board installed.

There are three major screens related to triggering, capturing data, and
replaying/analyzing it:

Sect 8 -TRIGGER- This screen allows you to select which inputs will be
trigger inputs, their levels and siopes, and which
inputs will be recorded

Sect 9 -CAPTURE- This screen allows you to set the sample rate, pre-
' trigger percentage (SRAM recording only), and
number of samples/channel to acquire

Sect 10 -REPLAY-  This screen allows you to preview captured data
files, “zoom in” and {ake measurements with cursors,
perform basic analysis, select which portion or
channels 1o replay to the chant.

Each of these sections contains a “walk” through the appropriate lay-out screen,
followed by an alphanumeric listing of each screen object (menus, menu items,
softKeys, screen fields and buttons).

Those interested in using the triggers to cause something other than waveform
capturing to occur should also refer to Section 8, The Macro Sequencer. This
section describes how 1o use triggers {and other system events) to kick off a
whole series of user-programmable actions. You can make the DMS7000
behave just like you want if to. Macros can be named, stored, and recalled.

To use any of these capabilities, however, you should be familiar with the
-TRIGGER- screen, so let’'s get stared.

With the M12-TR installed, the DMS1000 is provided with a separate, individually
programmable trigger circuit for each channel. The M12-TR can also accept up
to four plug-in memory moduies, but these are not required for general real-time
triggering operations.
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{TRIG SOURCE] indicates if INTERNAL
and EXTERNAL triggering are aclive
PN

o — {DONE} exits this
TRIGGER SETUP R - "

{MASTER} allows
« yoll to make

changesto ali

INPUTS at ence®

{ARM} arms the
trigger circuit

{MANU TRIG.}
Once armed,

4 ‘ ¥ pressing this
s Beecvancall softKey will cause
a manual trigger.

{UP} and {DOWN]
softkeys wilt
appear here i
required,
depending on how
many INPUTS are
instalied.

[INPUT] indicated which
INPUT is selected

{REC] indicates whether this
INPUT will be recorded or not

[TRIG] indicates if this INPUT wilt
be used as a trigger channel

T Except those whose [SLAVE]
parameter is sef to OFF on the -INPUT
ASSIGN- screen.

[SLOPE] indicates rising or
falling edge trigger slope

L EVEL] indicates the actual
trigger leve of this input

High-level look at the -TRIGGER- screen

The M12-TR Trigger/Capture Board can be programmed to activate when:

. the channel exceeds a selectable level of the full-scale voltage (or
whatever the unit of measurement is), and...

. the channel crosses on a positive or negative siope

- Therefore, you could program the DMS1000 to watch for a signal whose level
exceeded 50% of full-scale, and that crossed this threshold with either a rising
siope. When this occurred, a trigger would be sent to the main CPU of the
DMS1000.
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Each channel can be set up independently of all others. This is uniike
conventional linear array recorders, which force you to assign a paricular
channel(s) to be “the trigger channel” before running the test! The DMS1000's
separate, independent triggers are a valuable resource for which you will
undoubtedly discover many uses over the years.

Once any one of the triggers occurs, the DMS1000 immediately performs
whatever function it had been preset to do. Accordingly, subsequent trigger
occurrences are ignored. However, you may program the Mark to automatically
re-arm itself afterwards.

The first thing you generaily need 1o do before acquiring data is to decide:

. Which channels will be captured
. Which channels will be trigger sources
What the trigger slopes and levels will be

Notice that when you move the highlight 1o
any of the INPUT row, the realdime vaiue of
that input is shown in the STATUS BAR at
the bottom of the screen.
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8.1 Setting INPUTS to Recoril

Highlight the [REC] field for any input and
press <ENTER> o tum it ON or OFF,

ON = will be recorded
QOFF = will not be recorded

Activating the RECORD parameter

Every INPUT can be set independently to be recorded or not. This is set via the
[REC] field.

Note: Any input that is a TRIGGER input must also be recorded. This does not apply

if you are not recording any inputs, i.e., if you are using the trigger circuitry for
any purpose other than data capturing.
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8.2 seiting the Trigger Inpuis

TRIGGER SETUP

Highlight the {TRIG] field for any input and
press <ENTERs to tum it ON or OFF.
ON = will be a potertial frigger source
OFF = will not be a potential irigger source

Any input can be a trigger input!

Note:  As soon as the [REC} field of any input has been turned to ON, the DMS1000
‘knows” that you are planning on capturing data to SRAM or SCSI. Therefore,
turning any input's [TRIG] fieid to ON will result in that input's [REC] field being
turn on automatically. If you are capturing data, then any input selected as a
trigger source must be captured to memory.
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8.3 Setting the Triguer Siope

Highlight the [SLOPE] field for any input and
press <ENTER=> totum it {+} or (-}.
{+) = Rising/positive slope
{-) = Falling/negative slope

Setting the Trigger Slope

You set the trigger conditions for each input via two parameters: slope and level.
Each input can have only one siope, so you cannot trigger on +5.000, for
example. But you could trigger on +5.000, or -5.000.

Set the proper slope, then move on to the next field and set the trigger level.
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84 Setting the Trigger Level

TRIGGER SETUP

Highlight the [LEVEL] field for any input and
press <ENTER». The *LEVEL® dialog
appears, and you can use the jog-wheel or
lype in a number directly, f Use
Engineering Unils are set and [USE} is
iurned on {on the -INPUT SETUP- screen),
then the values hown here will be User
Units.

Setting the Trigger Level for Each Input
The trigger slope and level can be set completely independently for each input.

Note: The Mark 12's trigger circuitry is a logical OR. Therefore, any input whose
TRIGGER parameter is set to ON can cause the system to trigger (assuming
that the slope and level conditions are met). As soon as any input triggers the
system, the appropriate action is taken {usually capturing the data to SRAM or
SCSI volurne), and then the trigger system must be reset before it can respond
to another trigger. During the caplure cycle, all subsequent trigger events are
ignored.

Please note that as you move the highlight from one input row to the next, that
the STATUS BAR along the bottom of the screen shows you what the signal level
is for that input. This is very convenient when setting trigger levels, as you can
see what the nominal signal level is at this moment.

Note:  Any inputs whose USER parameter is turned ON on the -INPUT SETUP-
screen will be shown in user units throughout the system. Thus, if you have
input user units of 0 to 1000 PSJ for an input and then activated USER, then
the numeric value for that input will be scaled and expressed in PSI, including
on this screen!

DMS1000 Operations Manual Section 8, Page 177 The Trigger Screen



8.5 Bsing the {MASTER} Softkey

{MASTER} allows you to make a change to
all inputs at once {except those no
designated as SLAVES on the -INPUY
ASSIGN- screen).

Pressing the {MASTER} softKey toggles this
feature ONJOFF. DARK = ON

{MASTER]} softKey in action...

There will be times when you wish to set all of the inputs to a certain condition at
once. If your Mark 12 has 186, 20, 32...or even 48 input channels, it can be quite
tedious to make changes one input at a time.

Therefore, we have provided the {MASTER]} softkey and functionality on this
screen, t00.

Press {MASTER]}. The softKey will turn black {inverse video). At this point,
changes that you make to one INPUT will be made to ali of them.
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8.6 The Options Menu

Options

Magro Sequencer...

: i
g IxpuTiol The \OPTIONS! menu contains two useful items:

Macro Sequencer.../ Takes you directly to the
-MACRO- screen.,

Wnde Changes/ Undoes the changes tha
you have made on the
-TRIGGER- screen.

The \OPTIONS/ menu

The \CPTIONS/ menu contains two menu itemns.

\Macro Sequencer.../ is a convenient way to go directly to the -Macro Sequencer-
screen. Very often, when creating macros, you may need to come here 1o set up
or verify a trigger setting. This lets you go directly back.

\Undo Changes/ resets everything to the way it was when you first came to this
screen (these
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81 Trigger Screen: Alphabetical Reference

Conventions:

\MENLUY/

\WMenu hern/

\Submenu Item//

{Softkey}

[Screen Button/Field]

<Front Panel Key>

“caption/something printed on the screen”

{Arm}

SoftKey 3 on -TRIGGER- screen
Arms the DMS1000’s Capture/Trigger board (standard after November 1,
1993), assuming that at least one channel has been designated as a
“trigger channel” (see -TRIGGER- screen).
When the system is armed, softkey 4 {MANU. TRIG} can be used to

manually trigger the system. Pressing {ARM} again will cancel/abort the
arm condition. -

\Done/
Menu item under the \OPTIONS/ menu on -TRIGGER- screen

Closes the \OPTIONS/ menu.
{DONE}
SoftKey 1 on -TRIGGER- screen
Exits the -TRIGGER- screen.
[EXT]
Field on -TRIGGER- screen
See also TRIG SOURCE. This field can be toggied on/off by the user.
When off, the external trigger input of the DMS1000 cannot be used to

trigger the system. Valid trigger inputs presented at this input connector
will be ignored. This input is found on the remote interface connector.

[INPUT]
Field on -TRIGGER- screen

Contains a list of all inputs available to be used as triggers and/or to be
captured.

“INPUTnn: 23.565 Volts”
Bottorn caption of -TRIGGER- screen
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The values shown above are just for example. When the highlight falls
on the fields of any input, the value shown here on the bottom of the
screen reflects the “live” value of that input. This can be useful when
setting up a trigger level, because it reminds you of the nominal trigger
level of this input in real-time.

[INT]

Field on -TRIGGER- screen

See also TRIG SOURCE. This field can be toggled on/off by the user.
When off, the internal triggering capabilities of the DMS1000 will not
trigger the system. Valid triggers, as set up on this screen, will be
ignored.

[LEVEL]
Field on -TRIGGER- screen

Contains the trigger level of each input selected for triggering.

*LEVEL*
Dialog box of the -TRIGGER- screen

This dialog box appears after you move the highlight to the [LEVEL] field
of any input and press <ENTER>. You may then use the jog-wheel or
numerical hardKeys to select a valid trigger level for this input.

Note: when user units are turned ON for any input, the trigger level
values shown will be expressed in USER UNITS. This is very useful,
because it eliminates the need for you to convert the units yourself.

\Macro Sequencer.../
Menu ifem under the \OPTIONS/ menu on -TRIGGER- screen

Selecting this menu item takes you directly to the MACRO
SEQUENCER, where you can program the DMS1000 to foliow a
sequence of events based on TRIGGER EVENTS. Access to this
screen is provided here as a convenience to those who are using the
trigger capability not to capture data, but as a way to start/stop the chart
or activate some other sequence of events. All of this is possible with the
MACRO SEQUENCER built as standard into the DMS1000..

{MASTER}
SoftKey 2 on -TRIGGER- screen

When activated, this softKey applies the change(s) that you make to a
single input to all inputs. This is a handy way to turn on all of the inputs
to be recorded, for example. Press [MASTER]. It will turn dark. Now,
move the highlight to the [REC] field of any input and toggle it to ON.
You will see that all of the inputs will change to the REC ON state.

{MANU. TRIG}
SoftKey 4 on -TRIGGER- screen
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Arms the DMS1000’s Capture/Trigger board (standard after November 1,
1993), assuming that at least one channel has been designated as a
“rigger channel” (see -TRIGGER- screen).

\OPTIONS/
Menu on -TRIGGER- screen

This menu contains several useful menu items. These include: \Macro
Sequencer.../ and \Undo Changes/. See separate descriptions for these
items.

[REC]
Field on -TRIGGER- screen

This field can be toggled on/off by the user. When on, the selected input
will be recorded during the next acquisition. Note: that when any of the
inputs is set to be recorded,

[SLOPE]
Field on -TRIGGER- screen
Sets the slope (rising or falling) of the trigger level of this input. Used in

conjunction with [LEVEL] to set the condition in which this input will
cause a trigger event to be generated.

[TRIG]

Field on -TRIGGER- screen
Activates this input as a potential source of a trigger. When ON, this
input will be monitored by the system. When iis signal meels the
[LEVEL] and [SLOPE] conditions set, a trigger event will be generated.
Note: when the [REC] field is turned ON for any of the inputs, all other
input’s whose [TRIG] field is turned on will also be set to be recorded. In

other words, all TRIGGER INPUTS must also be RECORDED. This only
takes effect when one or more inputs are set io be RECORDED.

“TRIG. SOURCE”
Field caption on -TRIGGER- screen

Caption for the [EXT] and [INT] fields. Allows you to turn off external and
internal triggering independently of one another.

“TRIGGER SETUP”
Screen caption of -TRIGGER- screen
The name of this screen, shown at the top left comer of the screen.

\Undo Changes/
Menu itern under the \OPTIONS/ menu on -TRIGGER- screen

Reverts any changes that you have made to this screen since entering it.

DMS1000 Operations Manual Section 8, Page 182 The Trigger Screen



section 9 The Capture Screen

This section contains a graphical tour of the -CAPTURE- screen, followed by an
alphanumeric listing of each screen object (menus, menu items, softKeys, screen
fields and buttons).

\OPTIONSY menu
- {DONE} exits
MEMORY SETUP Options 3 this sereen
INSTALLED MEM:3a] 1572864 samples DONE
Parameters AVAILABLE MEM:$84 1258736 samples {REPLAY
shownonly NO OF CHANNELS:H] 4 IAY DATA} takes
for DATA you to the
reference TOTAL SAMPIES:&=3 73728 REPLAY-
TRIGC SOURCE:INT:3l ow HEEx7:{ orp screen
FILE -HMEM:CAP 0042 .DAT
SAMPUES /CE: g 18432 {AFRM} arms
Parameters | Ecnvpge FREQ:H 20000 ' the trigger
youneedto [° Q_ ARM circutry
cortrol TRI 1OCE 21 4 ms {MANU.
AT 8923 5% s TRIGH
AT:H asd4 s s MANT af:tuates. thq
TRIG. trigger circuitry
92.¢ ms
: {DEFINE
DEFINE TRIGS } takes
TRIGS. youte the
Status: TRIGGER-
sereen
Path and filename
of next acquisition
Number of samples per Amourtt of recording time
channei to be captured resulting from the number of
Sample rate sampies / the sample rale
{frequency), in Hz

Trigger location {pre/post trigger amount). Can be
set three ways: time, percentage, or actual sample
number, Applies to SRAM recording only,

The-CAPTURE- screen

The -CAPTURE- screen is where you set up the sample rate, trigger location
(SRAM capturing only), and select the filename and location of the file to be
captured.

It presumes that you have already set up the trigger input channels, slopes, and
levels, using the -TRIGGER- screen, as described in the previous section.

If you have not configured the triggers yet, and you wish to do so, press the
bottormn-most softkey, labeled {DEFINE TRIGS.}. This will take you directly to the
-TRIGGER- screen. When you are done there, press {DONE} to return directly to
this screen.

Assuming that the triggers are configured properly, let's proceed with finalizing
the capture conditions.
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9.1 Reference Section

BEFEHENCE FIELDS [Noj Editabie) The total memory available on the
selecied volume (use the [FILE] fiekd to

change the volums)
Tatal memary available {rot used) in the
TRSTALTED MEM: 11572884 samples selstied volume

AVAILABLE MEM: [1258736 samples Numioar of cnanrels sefected on the

0 OF 15: D g -TRIGGER- screen to be recorded
I'————""““‘"I Total samples that witl be taken inthe

TOTAL SAMPLES: |73728 next acquisition, This is the sample rate

TRIG SOURCE:INT: |ON | EXT:LOFF “ the number of channels.
Fiekis show the seltings on the lop of the

~TRIGGER- screan, for reference here

only

-CAPTURE- Screen Reference Section

The -CAPTURE- screen is divided into halves by a thin black line. The fields
above the line do not require any interaction on your part: they are simply
provided for reference purposes.

These reference fields show the total capacity of the selected memory volume
the available space within that capacity (how much space has not yet been usec
by files), the number of input channels seiected to be captured on the
-TRIGGER- screen, the total number of samples that will be acquired in the nex
acquisition, and the status of the INTERNAL and EXTERNAL trigger circuits.
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9.2 SofnKeys

{DONE} exits this screen

{REPLAY DATA]} takes you to the -REPLAY-
screen

- {ARM} intializes the trigger circuitry and arms the
trigger

{MANU. TRIG} {Enabled when the system is
armed) allows you to initiale a trigger manually
by pressing this softKey.

-~ {DEFINE TRIGS} takes you fo the -TRIGGER-
screen.

There is only one bank of softKeys on this screen, as shown above. Two of them
provide access to the other screens related to data capturing: the -TRIGGER-
and -REPLAY- screens.

Many users tind it convenient to come to the -CAPTURE- screen first, because
from here you can go 1o either of the other two important screens:

CAPTURE
SCREEN

Hierarchy of Screens
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9.3 Operation

If you have not already set up the triggers, do so now by pressing the [DEFINE
TRIGS.} softKey. See the preceding section for instructions for that screen.

8.3.1 Setting up An Acquisition

MEMORY SETUP |Options |

To change the name of the next acquisition {o

| De captured. Move the highlight to this tieid and
Stat
press <ENTER>

Setting the Filename and Path of the Next Acquisition

Set the path and filename of the next acquisition, or accept the default
(MEM:CAP_0001.DAT). To change it, move the highlight to the [FILENAME]}
field and press <ENTER>:

Select Save File

CAP 0000 .DAT
CAP_0001.DAT
CAP_0002 .DAT
CAP_0003.DAT
CAP_0004.DAT
CAP_0005.DAT
CAP_0006.DAT
N

Click here to change the B
path, ff you have cneor E
more SCSI drives, they
will appear in the st

attomatically.

EAE_0000.DAT \\ 1
\

)
Now use cotiventional FILE dialog box
technigues to change the path and file name of
the next acquisition.

Selecting the filename to capture
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83.2 Setting the Numher oi Samples/Channel

MEMORY SETUP |Optioms |

Sy

Highlight the [Samples/Ch] field and press
] <ENTER> to call up this dialog box. Use the

jog-wheel or numeric keys to enter the desired
sample rate.

Note: it is useful to decide which channels are
going 1o be recorded FIRST, because the
maximum sarmple rate and recording window
time calculations shown on this screen are
based on this number.

Selecting the Number of Samples per Input Channel

Move the highlight to the [Samples/Ch] field and press <ENTER>. The
"SAMPLES/CH" dialog box will appear. Use the jog-wheel to scroll the number
up or down, or enter a number directly using the numerical hardKeys.

DMS1000 Operations Manual Section 8, Page 187 The Capture Screen



Setting the Pre-Trigger Amount

There are three ways to set the trigger location:

TRIGGER

LOC: |21‘47 ms | Actual time from the trigger point

ar: [23.3% Percent of the way through the

totaifile

aT: [4294 samples ] sample number from the trigger
point

Setting the Pre-Trigger Amount

The Mark 12 lets you work in the units that you think in. For example, when
determining pre-trigger amounts, some people like to think about them in terms of
a percentage of the overall acquisition, like “20% pre-trigger. Other people prefer
to think in real-time. For example, if the acquisition is 2 seconds long, you might
want to have 22 milliseconds of pre-trigger. There are even those who prefer to
think in terms of an exact number of samples. For example, if you have selected
a total number of samples per channel of 10,000, you may wish to determine that
the trigger fail on the 215th sample from the beginning.

No matter which of these three methods you choose, the Mark 12 can handie it.
in fact, there are three fields that set the pre-trigger amount. Use whichever one
you prefer, and the other two fiekis will be updated accordingly. |t does not
matter which unit of measurement you use for this parameter.
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934 Using the Graphical Dispiay

Time .

The actual recorded -
“window”

The trigger point

L Trigger can be anywhere within___Soee..|
this area

As you change the number of samples/channel or sample rate fields, notice that
the recording window time value will change. in the example above, the current
recording window time is 92.2 ms. Increase the number of samples/ch and this
value will increase proportionately. This field is updated constantly, so you can
use it as a handy reference while changing the other fields. This eliminates
tedious calculation on your part.

The caret (%} symbol indicates where the trigger will be located within the
acquisition window. Since the DMS1000 has full £100% pre/post trigger
capability, the trigger point can actually be located well ahead of the acquisition.
In these cases it is not recorded, but is used as a “delay” timer.
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935 The \DPTIONS/ Menu

The \OPTIONS! menu: Automatically increments the next
filename, starting with CAP_0001.DAT

/ (next would be CAP_0002.DAT, etc.)

5 o Imbeds the entire current setup within
to file update s
Au e | the header of the capture data file.
Save Setup

Aute Rearm o). Automatically rearms the system afier
each acquisition. Use {ABORT} to

Aute Cutput
=-< caneel,
DONE Autornatically prints each acquisition

immediately following capture.

Exils this menu.

The -CAPTURE- Screen’s \OPTIONS/ Menu

The illustration above shows you the optional parameters that you can check or
uncheck on this menu.

Basically, these are options that allow you to better control how data are
captured, and what happens immediately following an acquisition.

Note: The \Save Setup/ parameter used to be more important than it is starting ir
vh.0 firmware. Previous fo v5.0, the input range/span/offset were noi
automatically stored with capture data files. The only way that you could store
them for later recall was fo check this option, which causes the entire setup tc
be compressed and stored within the capture data file header. Starting with
v5.0, however, these basic input parameters were added to the parameters
that are automatically stored, and you need not archive the entire setup merely
to recall them. Please note also that capture data files created under v5.0 anc
above have a different header file format.
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9.3.6 Capturing Data

Now that everything is set up properly, you can arm the system and capture
some data. Press the {ARM} softKey, and the screen will look like this:

MEMORY SETUP }Options }

After you press {ARM], this key will change 1o
{ABORT]} {so you can cancel the acquisition’.
The screen shows a “count down” o the place
where the acquisition can begin. if the
pre-frigger is set to 0 {nene), then no count
down is necessary, and this number will be
"00:00" immediately.

Note that the {MANU TRIG. softKey is enabled: you
may manually trigger the system at any time atler
arming .

The System is Armed and Ready to Acquire Data

When the acquisition is complete, press the {REPLAY DATA} softKey to open the
-REPLAY- screen. When you do, the most recently acquired file will be loaded
automatically and the top four inputs will be displayed on the screen (you can
scroll down 1o see the rest).

Note: If you have \Auto Output/ checked on the \OPTIONS/ menu, the capture data
file will be replayed io the chart without operator intervention.
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[SAMPLES/CH]
Field on -CAPTURE- screen

Sets the number of samples that will be recorded for each channel. Al
channels are sampled at the same frequency and duration, and so have
exactly the same number of samples. Highlight this field and press
<ENTER> o change it.

[TOTAL SAMPLES]
Reference Field on -CAPTURE- screen

Shows the total number of samples that will be taken during the next
acquisition. This is simply the product of the number of channels to be
recorded and the samples/channel parameters. For example, setting ug
to record 4 channels @ 256 samples/channel gives a [TOTAL
SAMPLES] value of 1024.

[TRIGGER LOC]

Field on -CAPTURE- screen
Sets the location of the trigger in relation to the recording window. This is
selectable from -100% to +100%. Accordingly, the trigger can actually
fall before the aciual recorded data and will not be recorded itself.
This field is active only when SRAM is the device or volume to be writter
to in the next acquisition. This is because “pre-triggering” is not possible
with hard drives, tape, etc.

The second and third fields, both labeled [AT], are provided as ¢
convenience. They allow you three ways to set this value:

Time The actual time from the beginning of the recording window
Percent  The percent of the way through the file

Sample The actual sample number, starting from the file beginning

[TRIG SOURCE INT / EXT]

Reference Field on -CAPTURE- screen

Shows the status of the internal and external trigger detection circuits, as
presently set up on the -TRIGGER- screen.
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Sectien 10

The Replay Screen

This section contains a graphical tour of the -REPLAY- screen, followed by an
alphanumeric listing of each screen object (menus, menu items, softKeys, screen

fields and buttons).

10.1 Dvenview
Wavetorm Display Area
WHES and \OPTION/ menus X and O cursors Currently ioaded file
path:name |
7 E}EM:CAP G001 DAY} DONE
e

INPUT

boxes (up

to fouron

the screen

at once)

febrrdoierfdunriond B Wavetorm Group 2.5,

L. K. Scroll Bar (aliows

i it f you to see the

iend - next group of

channeis—~upto

T TTTTTE four at once)

T-axis scroll

bar {allows

moving

fwdrblowd
thru data file

.. 3.3

LINPUTO]

Print area between
CUrsors

Zoom In (between
cursors}
. note: pressing

L7 SHIFT+Zoom
causes zoom to be

2:1, centered on
the x cursor

™ Zoom Out
FIND NEXT

{requires SEARCH
SCRIPT option)

i EDIT

" Takes you o the
optional SEARCH
SCRIPT screen

Status Bar, displays
selecled channet
and other important
data

DMS1000 Operations Manual

i
Value at x cursor  Value at o curser Delta value between

x and o cursors

Note: unit of measurement for cursors is selectable under
the \OFPTIONS/ menu

The -REPLAY- Screen
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10.2 SoftKeys

There is only one bank of softKeys on this screen:

{DONE/EXIT}
=" | eaves this screen

— {PRINT/REPLAY}
13 L~""" Prints the data between the x and o cursers
j—— {ZOOM IN}
|- Expand the data between the cursors to the
@'\—- Ul width of the screen
E— {ZOOM OUT}
&./ Compress the time axis
| T— {NEXT}
{Requires Search Script option)
e Aftar foading a Seach Script, causes next
Tt “trigger” point to be found
F ]
&n {EDIT SCRIPT}
(Requires Search Script option)
S Al Ic:ws icading/editing/saving of a Search
Seript

REPLAY SCREEN SOFTKEYS

SoftKeys on the -REPLAY- screen

These keys provide access to the most often-used functions of this screen. As
always, the top-most softKey is “Done” or “Exit", which closes this screen anc
returns you to the one that you came here from.

See the descriptions for the other five keys in the illustration above.
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10.3 File Menu

Print...
Search...
Info... \

Chart Layout... \
A :\:;

The \FILE/ menu aflows
you to open, save and
print files: and tc
access other important
functions...

The -REPLAY- screen’s \FILE/ menu

Let's cover the important features found on this screen’s \FILE/ menu.
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10.3.1

Opening 2 Data File

Select \Open.../ form the \FILE/ menu, and this dialog will appear:

To Open/ioad a file...
.
2. Choose a file from
the selected memory " .‘i’ ........
volume. N I I
N N
Open File |
1, Choose a f
CAP_0D01.DAT MEM memory
CAP 0002.DAT VOLUME by
CAP_0003.DAT clicking on
CAP 0004.DAT OKAY this field and
- selecting from
CAP 0005.DAT the list...

i cap $00L.DAT

3. The selected file
appears here in the

[filenarme] field

capture data

The *OPEN* dialeg box
allows you to choose any

file fo

display/replay/analysis.

4, Select [OKAY] and
press <ENTER> to open
the selectedlile...

The -REPLAY- screen and *"OPEN FILE” dialog box

Use standard techniques for locating the *.DAT file that you wish fc¢
analyze/replay, then move the highlight to the [OKAY] button and press
<ENTER>. The file will be loaded and the first four channels will be displayec
across the screen. [f there are more than four channels in this file you can easily
scroll down to them, or bring any four to the top, as we will see later in this

section.
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After the file is loaded, the screen will resemble this.

Note: Of course, your actual data will differ in appearance...

File Options [MEM:CAP’ OO0L.DAT)
4
#ii
&£
After loading, the patr

and name of the file will
be shown here...

15.00 v B The waveforms will appear
here, with a maximum of
four traces shown on the
screen at alime...

The -REPLAY- screen, with file loaded
We wiil iearn how to zoom in/out, select different channels, and perform basic

waveform analysis later in this section. First, let's carry on with the rest of the
items under the \FILE/ menu.
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10.3.2 Saving a Data Rle

After zooming in on a particular portion of the file and/or deleting one or more
inputs from it, you may wish to save it to a new filename. Use the \Save As...
menu item under the \FILE/ menu for this:

tiong [MEM:CAP 00C1.DAT]
... -
Print...
Seaxch...
Info... A
Chart Layout... \
R TR AL S e
N ¥ .

15 .60 u The \Save As../ menu EDIT
item aliows you to save
the selected portion of a
file to a new, smaller file!

The -REPLAY- screen’s \Save As.../ menu item
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After you select this menu itern the *Save File As* dialog box will appear:

1. Choose a
memory
VOLUME by
2. Choose a file tc clicking on
overwrite, or emMer a = this field and
new filename in step 3, selecting
below. ] from the list..
e B A A,

Save ¥File As

CAP_0001.DAT
CAP_0002.DAT
CAP_0003.DAT
CAP_0004 .DAT
CAP_0005.DAT

3. To create a NEW
file, click here and enter
a new filenamet

Bl 4. When done, select [OKAY]
and press <ENTER>. The file
will be saved.

The -REPLAY- screen and *Save File As* dialog box

Note: it is not recommended to “Save as...” a file to the same name and location.
Always use a new name. If you are running short on space, save the file to a
new name and then delete the first file. If you overwrite a file with a new
version of itself, it will become corrupted.
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1033 Printing 2 Data File

There are two ways to start printing a file to the chart:

The \FILE/\Print.../ menu Bem, or...
The {PRINT]} softKey (DMS1000 icon)

Note: Only the area between the x and o cursors will be replayed to the chart!

= tions

Open...

Save As. ..

' N
H et [
Searcn. .. f i fenet
Info... L N

Chart Layout... ‘ ig

“'i""-l
\
i
HEP SN
%

15.00

DMS1000 Operations Manual

The \WPrint.../ menu item allows
the selected section of data to
be printed to the Mark 12 chart,
it is the same as the
{PRINT/REPLAY} softKey,

The -REPLAY- screen
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After you make this selection, the "REPLAY* dialog appears. This shows you the
area selected for replay.

Shows the file currently

selected for replay to the

char...

Shows the section o G001 .DAT]
data as selected by the X
and O cursors...

Wiohby O
oo

i EREE A
\ Replay: [MEM:C2P 0001.DAT)

: ‘ 0.00 us
To: 120.80 ms

(88 =DO/; =23

0.00 u ) Therepiay time is shown EDIT
i, HH:MM:SS. Press
<ENTER> o proceed or
<CANCEL> to abort.

The -REPLAY- screen and "REPLAY” dialog box
The large numerals indicate how long the replay will take given the amount of

data selected and the replay rate. The replay rate can be changed under the
YOPTIONS/ \Print option >/ WReplay Rate// menu item.
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1034 Searching Through a Data File
There are two ways to search through a captured data file:
The \FILE/ \Search.../ menu iterm, or...
The {Edit} softkey (Logic icon with “Edit” caption)

= tions [MEM:CAP 0001.DAT]
Open i

BSave As...

Print...

nic. ..

Chart Layout

Selecting the \Search] EDIT
menu ftem or pressing the

softKey opens the

SEARCH SCRIPT editing

window {optional}.

The -REPLAY- screen

After selecting either the \Search.../ menu item or {Search Edit} sofiKey, you wi
be taken to the *Search Script* screen. Here is where you create and/or ed
_powerful Boolean “scripts” that can be applied to the current data capture file.

Note: Search Script capability is an extra-cost firmware option! If you cannot acces
this screen, this is feature is not installed within your DMS1000. Contact yoL
local Western Graphtec representative for ordering information. In DMS1000°
with firmware revision 5.0 and higher, this option can be instalied remotel)
Other systems require only that v5.0x be installed via memory card (there isn
charge for upgrading any DMS1000 to version 5.0x. Revisions starting at 5.0
may require some hardware changes that are may or may not be free ¢
charge. Please contact your local Western Graphtec representative fc

details).

Search Script capability is described in detail in the next section of this manua
Applying previously created Search Scripts to a data file is covered at the end ¢
this section.
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1035 Getting Data File Info

You may see important basic information about the currently loaded file by
selecting the \Info.../ menu item under the \FILE/ menu. When you select this
item, you will see this message box:

The \nfo.../ menu item
calls up a smail box of

- information pertinant tc
Eions the cunently loaded file... [BisDie]
Cpen. ..
Save As... Lo

SCSILA:CAP 0541.DAT

: 24
2560000

15_00 The "INFO" dialog shows EDTT

the current path arnc
filename, number o
channels and samples it
containsed, and the period
between samples,

The -REPLAY- screen and *INFO* message box

This message box provides the path and file name of the currently opened
capture data file (SCSHA and CAP_0541.DAT respectively, in the example
above}.

Then it shows the number of input channels contained within the file, the total
number of samples, and the sample interval/period.
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1036 Going to the Chart Layout Screen

You can access the chart layout screen directly (without having to exit this screer
and make your way back to the -MAIN- screen, then come back here and reloac
the capture data file, moving the cursors back to where they are now, etc.). Thie
is very convenient for those who wish to make a change to the chart presentatior
between replays.

Select \Chart Layout/ from the \FILE/ menu, and you will be taken to the -CHART
LAYOUT- screen.

Note: The chart format that is currently selected: Y-T, X-Y, or data logger, wil
determine which layout screen you are brought to

When you are done, exit from the -CHART LAYOUT- screen, and you will returr
directly to the -REPLAY- screen, with everything the way that you left it.

& tions [MEM:CAP 0001.DAT]
open‘ .. 'l'!l'l'!ls i
Save As... : 4
Print... .

Search... FRet ¥
Infe. .- ] ¥
ii— - Y § I
Chart Layout... )| Ha Ry \ i
PR i
........... B o
FRE- R S - Y

The Chart Layout.../
menu item takes you
directly to the -CHART
LAYOUT- screen. This
aliows you to make any EDIT
necessary adjustmenis

1o the chart layout prior
to replaying the data.

Accessing the -CHART LAYOUT- Screen from the -REPLAY- screen
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104 The Options Menu

The \OPTIONS/ menu allow you to control the appearance of the data both on
the screen and on the chart, independently.

Note: These menu items pertain only to the screen dispiay of the data: \X-Axis Units
>/, \Y-Axis Units >/, \Grid/, \Interpolation/, \AutoScale/

However, the \Print Options >/ menu and its sub-menu provide many controls
analogous to the ones mentioned above for the chart output. We will look at
each of these and its effect in the next few pages. Open the \OPTIONS/ menu
and see the choices:

File ool TMEM:CAP 0001 .DA%]
- P

18 Units e EETETTTY

.t~ Print Options >

iV erid
i Interpolation \

AutoScale

i
The \OPTIONS/ memnt
1500 1 allows you to conirol the
appearance of the datz
and set up the replay
configuration. ..

The -REPLAY- screen’s \OPTIONS/ menu
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1041 Setting the X-Axis Units

The X-Axis is the “lime axis” on this screen. H is the horizontal axis on the
screen, with time incrementing to the right. You may set the unit of measuremen
of this time axis to any one of the following:

Sample The actual sample number starting from 1 and going to
however many sampies/channel there are in this file
Relative Time Time relative to the trigger point
Absolute Time The actual time of day when the data was written
Percent The percent through the file, starting from 0% and
ending with 100%
File Hhoans [MEM:CAP OGOL.DAT]

Sample
Relative Time
Abselute Time

o Print Options \ p| Fercent
y Grid |
Interpolation ER b
AutoScale ' i
-
iy
e oz
I
i ; ﬂ
...... Ll
1
A2 008 You can set the X-axis units 2t

to SAMPLE, Relative Time,
Absolute Time, or Percent.,.

Selecting the X-Axis Units

DMS1000 Operations Manuai Section 10, Page 208 The Repiay Screer



The selection that you make will be shown “checked” on the sub-menu. You will
notice immediately that the fields along the bottom of the screen will change
according to which X-Axis unit of measurement has been selected, as follows:

Sample

The samples at the x and o cursors are shown, as well
as the “delia-samples” (number of samples between
the x and o cursors).

Relative Time

The time relative to the trigger point at the x and o
cursors are shown, as well as the delta-Time (amount
of time between the cursors). '

Absolute Time

Because the absolute time of day (which also includes
the date) is so long (HH:MM:SS:UUUUUU DD-MMM-
YYYY), there is only enough room on the display to
show the location of the x cursor.

Percent

The percentages of the way through the file {starting
from 0%} at the x and o cursors are shown, as well as
the “delta-%" {percentage of the file between the
cursors).

Bo

Bz VT ]

Relative Time

B ooouly 1280 mPs 12.80m ]

Absolute Time

E 10:30:55.014958 18 MAR 1994 ]

_Percent

Ef 0. 0000 s [J 50.0000 3h% 50.0000 & ]

Various Reference Field Configurations Based on the X-Axis Units Setting.

DMS1000 Operations Manual

Section 10, Page 209 The Replay Screen



104.2 Setiing the Y-Axis Units

The Y-Axis is the “amplitude axis” on this screen. it is the vertical axis on the
screen, with amplitude increasing upward (assuming that the input was not
inverted prior to acquiring the data). You may set the unit of measurement of this
axis to any one of the following:

Sample The actual sample number starting from 1 and going to
however many samples/channel there are in this file

Voitage The DMS1000's voltage reading for this input

User The engineering units scaling that you may have

applied to this input prior to acquiring the data. For
example, although an input is £7.000V as far as the
DMS1000 is concerned, you may have set the user
units to represent 0 to 1000 PSI. Now that you have
acquired and are examining this data, you can restore
this scaling factor and units of measurement.

File LRaiomae [MEM:CAF 0001 .DAT]
X Axip Units -
Tl Sarmple
Voltage B
Print Options P U‘sfar: I
¥ Grid : H @
Interpolation L il
AatoScal P SR
oScale b
S
Done : F
| { RN :
PO ; Q
: H . H BN sl i E
H H BRI :
FRE - EH N A RN
7

You can set the Y-axis units to
SAMPLE, VOLTAGE, or USER
(it user units were defined in
the capture data)

-REPLAY- screen and \Y-Axis Units >/ sub-menu

The selection that you make will be shown “checked” on the sub-menu.
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1043

Setting the Print Options

There are a number of ways in which you can affect the hard copy presentation

of data on the chart

. These are accessed using the \\Print Options// sub-menu

under the \OPTIONS/ menu. They inciude:

\Restore Setup/

Restores the setup that may have been saved within
the capture data file

\Replay Header/ Turns onvoff the replay header that precedes the hard
copy printout
\Replay Rate/ Selects the number of samples per second that will be

replayed to the chart

\Replay Ratio.../

Used only when data containing and IRIG time code
were recorded by the DMS1000 at a rate other than
real-time (i.e., replayed data and IRIG time code from
{ tape at a higher or lower tape speed)

\Condensed Qutput/

Turns on or off the condensed, “book” replay format

\Condensed Format.../ | Setting up the style of the condensed, “book” format

We will look at each

of these selections in the following pages.

Tile Banaio [MEM:CAP D0OL.DAT]

X Axis Units » I
¥ Axis Units > N

" Restore Setup

Replay Header

Interpoiation B @
Replay Rate

Replay Ratio...

Condensed Output
Condensed Format. v

The \PRINT OPTIONS:. EDIT
menu opens a submenu of
choices regarding how the

data file will be replayed to
the chart...

-REPLAY- screen and \\Print Options// sub-menu
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1044 Restoring the Setup

Prior to acquisition you may choose 1o store the entire setup file within the heade
portion of the capture data file. You do this on the -CAPTURE- screen under th
\OPTIONS/ menu. If you have done this, then the \Restore Setup/ menu ﬁem wil
be enabled here and you will be able 1o select .

If a complete setup file was NOT stored within the capture data file, then thi:
menu item will be disabled {“grayed out”).

Selecting this menu itemn will restore the entire setup that was in effect at the time
that the data was captured. This includes the entire input and chart layouts, tex
annotation, chart speed, eic.

Tile Bt [MEM:CAP QO0O01.DAT]
18 X dxis Units > =

Y Axis Units = P H
H LD Re Sxre ¢ = =
EAEAY poasmy Replay Header
LR grtd 1a Interpelation
o erpol Replay Rate 4
: AutoScale Replay Ratio...
i Done Condensed Outpul
Condensed Fo %
Doge ./ : -

14

Checking \Restore Setup/
] recalls the entire SETUP
3502 n 0l that was in effect when the
dnimimininioeed  data was captired. This
can only be done if the

\Save Setup/ option was

k.

EDIT

checked on ih
-CAPTURE- screen when
the data was captured.

Restoring the Setup Embedded within the Capture Data File
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1045 Togyling the Beplay Header Dn/0fi

The "Replay Header” is the text box that is printed on the chart just prior to
replay. It summarizes pertinent information about the capture data file, including
its path and filename, the input channels that it contains, the sampie rate, time of
acquisition, number of samples, trigger channel, etc.

It is useful reference later on that will help you to better interpret and catalog your
hard copy replays. However, it is possible to turn it off so that you do not waste
time and paper when you are making hard copies that you do not intend to

archive.
File #eiidey [MEM:CAP 0001.DA%]
X Axis Units P 0
Y Axis Units » £
Fereinrcion 6‘525’:‘-52
T L% 8 Restore Setu
-V erid Interpolation @
i"| Interpola Replay Rate »
AutoScale Replay Ratio...
Condensed Output

Condensed Formatf ..

Done
AN & :
Tt SERE
H RN A
Checking \Replay Headen EDIT

causes a decriptive header
to be printed onto the chart
just prior to replay (YT only}

Toggling the Replay Header On/Off
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1046 Activating Hard Copy Interpolation

Your may toggle display interpolation on or off with this menu item. This has n¢
effect on the screen presentation of the data.

Interpolation may be desirable when you have expanded the time axis of a signa
greatly by reducing the Replay Rate (see 10.4.7, below) and/or increasing the
chart speed by large amounts. If the hard copy develops a “staircase” o
“stepped” appearance and you wish to smooth out the data to be more pleasing
turn on this \interpolate/ feature.

This causes the locations between real sample points to be linearly interpolated
So instead of simply drawing a line parallel to the X (time) axis between sample
points, samples are connected with smooth lines.

The effect is very pleasing 1o look at, but of course, non-interpolated data is les:
potentially misieading. This is why we have provided an on/off control, and the
default position of this control is OFF.

File Ot ions {MEM:CAE 0001 .DAT]

X Bxis Units P E
Y BAxis Units »

e I T - e |

S Restore Setup
jd - v Replay Header
il Grid "

"t Interpolal™ “geolay Rate
. AutoScale Replay Ratio...

Condensed Cutput
Condensed Formatf ..
P
= iy
i o~ : g T
et Y
Checking \interpolation/ EDIT

causes the hard copy output o
be "smoothed” via a powerfu!
finear interpolation algorithm,

Activating Interpolation for the Hard Copy Quiput

Important Notes:

. Keep in mind that other systems often interpolate as a matter of course and dc
not provide any way for the user to disable it. Those users who move to the
DMS1000 are sometimes curious about why the default position of this contro
is OFF, and why it is necessary.

e To apply linear interpolation to the screen display of data, see the
\interpolation/ menu item on the \OPTIONS/ menu, in 10.4.13, below.
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10417

Selecting the Replay Rate

The “Replay Rate” is the number of sample points per second that will be taken
from the file and sent to the DMS1000 for hard copy printing. This parameter
greatly affects the time base of the hard copy.

Note: You may also change the actual chart speed of the DMS1000 at any
time—even during a replay—to affect the effective time base of the hard copy.

Many users leave the actual chart speed at 25 mmy/sec or similar, which yields a
very dark high-contrast hard copy, and they use the Replay Rate to change the
time base.

For example, to “stretch” out the replay (get more time axis resolution), decrease
the Replay Rate. When you decrease it, fewer samples are sent to the printer
every second. Decreasing the Replay Rate increases the amount of actual time
that it takes to replay the data.

To “compress” the replay (get less time axis resolution), increase the Replay
Rate. When you increase it, more sample are sent to the printer every second.
Increasing the Replay Rate reduces the amount of actual time that it takes o
repiay the data.

File Hfeags [MEM:CAP 0001 ,DAT]
x X Axis Units 41
Y Axis Units [ ERRE N
B:.Ilffffj__f s
2 P Restore Setup

S Replay Beader

i erid 1 o% S ——
Interpola Repla ample /sec
ButoScale pLay 25 Samples/sec
50 Samples/sec

Condense
Done Condense 1?? = lI-ES s?c
400 Samples/sec

Done

Ml NI g

800 Samples/gec
VReplay Rate»/ contains a
submenu of rate choices
This is the number ol
samples/second that will be EDIT
replayed to the chart.

NOTE: All cheices are not necessarily
available, depending on what the
capabiiities of the capture device are.
When replaying from SRAM memory,
however, all chocies are available.

Selecting the Replay Rate

Please note that all selections may not be enabled, depending on which memory
volume the file is stored on. Certain hard disks and tape drives, for example, are
not fast enough to support the 800 pts/sec rate.
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Setting the Replay Ratio

Repiay Ratio only applies to data captured when:

. IRIG/NASA Time Code was input and selecied as the time source
(requires optional M12-TCT), and...

» This data and the time code were not input at 1:1 time ratio.

The second condition only occurs when the data and IRIG were recorded on tape
or some other medium and were then replayed into the DMS1000 at a rate other
than 1:1. For example, replaying from tape and setting the tape speed to 0.5 of
what it was at the time of recording. You must also direct the tape channe
containing the time code to the IRIG input jack on the back of the DMS1000 and
select this code as the time source prior to acquisition.

If all of these conditions are met, when you come to this screen to replay the
data, the “Replay Ratio” parameter allows you to enter a ratio that corresponds to
the amount the data

Enter the same number here that represents the time ratio of the data. Fo
example, if you played data into the DMS1000 at 1/2 speed (0.5:1), then you
would enter a Replay Ratio of 0.7. If you played data into the DMS1000 at 4.23/1
speed (4.23:1), then you would enter a Replay Ratio of 4.23.

File Cetions [MEM:CAP 0001 .DATY
X Axis Units P -
¥ Axis Units » fenidsfoantond =
PP Restore Setup
: " Replay Header
\f'grz.d Interpolation >
ot I REPLAY RATIO
Do
==4 11 . 0000000 >
L Q
] LY i
Hit N e ./ S
— Ty -

\Replay Ratio../ is used to
scale the tirne information EDIT
stored along with the file.

Example:

Playing data from tape into the Mark 12's
capture memory, running the tape recorder at
a ditferent speed thigher or lower) than when
it was recorded. Say that you replay the data
at 1.2 times the normal speed. When you
come to this screen, sel the replay ratio to
1.2 to compensate for this,

Selecting the Replay Fatio
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Gondensed Output Mede

This is an alternate to the regular Y-T presentation that you may be familiar with
from using the -CHART LAYOUT- screen. Instead of using whatever chart fayout
is currently active, the DMS1000 will replay one or two channeis of data in a
condensed, “book” form, where each input is shown more than once per page.

For example, let's say that you want to replay a single channel to the chart.
Given the amount of the file that you wish 1o replay and the desired time axis
resolution, the replay will take 50 meters of chart paper and about 6 minutes of
your time.

However, this is just one little channel on a 17.3” wide sheet of chart paper. The
Condensed Output Mode will take your single channet and put it on 8 or 16 grids
per page, reducing the amount of chart paper and time required to replay the
data.

By selecting the 1 x 16 format, you have reduced 50 meters to a little over 3
meters, and 6 minutes of standing around to about 40 seconds.

Please see the next page for a discussion of each of the four Condensed Output
Mode formats.

File HRTpE [MEM:CAP 0001 .DAT]
e X Axis Onits P -

Y Axis Units » I

“‘ g ke e ® Restore Setup
i Replay Header
¥ Grid Interpelation @
Interpolal  pepiay Rate >
AutoScale Replay Ratio...

chide oo O )

Condensed Format...

Done

Checking \Condensed Outputs

i causes the data to be replayed
in "book" format. See the next
menu item {or details abowt TD 1T
setting this up...

Heplaying One or Two Input Channels in Condensed Replay Format

DMS1000 Operations Manual Section 10, Page 217 The Replay Screen



10410 Condensed Output Formats

There are four Condensed Quiput Mode formats:
. 1CH: 8x40 (1 channel on eight 40 mm wide grids)
. 1CH: 16x20 (1 channel on sixteen 20 mm wide grids)
. 2CH: 8x40 (2 channels on eight 40 mm wide grids)
. 2CH: 16x20 (2 channels on sixteen 20 mm wide grids)

Your may assign any of the inputs that are contained within the current capture
data file to the one or two channels to be repiayed, as well as the format, via the
*Condensed Replay Setup* dialog that appears when you select the \Condensec
Output Mode/ menu item:

File Opbians: {MEM:CAP 0001 .DAT}

X Axis Units |
¥ Axis Units >

Restore Setup
Replay Header
Y Grid Interpelation
Interpolatf Replay Rate »

Condensed Replay Setup

Format : 8340
Channell :3 INPUTOL
Channel? INPUTO2

you to control the format of the data 01T
output on the chart. There are four
book formats:

You may also choose any E3
valid input for each channel in
the replay

© 1 CH: 8240 mm

2 CB: 8x40 mu '
1 CH: 16220 mm
_ 2 CH: 16x20 mm

-REPLAY- screen with *Condensed Replay Setup” dialog box

When you later select PRINT to make a hard copy, you will see that the capture
data file is broken into pages. The screen will indicate how many pages there
are to print, as well as which page is currently printing.

Note: When using any of the Condensed Output Modes, overscale printing is noi
possible
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The DMS1000 finds top-of-form before printing each page, and labels each grid
with the channel that it contains. The pages are then read just like a book, as in
the following illustration:

Reading the Condensed Output
Farmat

Holding the chart as shown, the top grid
is the first "fine."

Read left to right and top to bottom just
like a book..

How to Read the Condensed Qutput Format on the Chart
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1041 Turning the Display Grid On/0ff

You may toggle on/off the grid that is displayed behind the data on the screen
This has no effect on the hard copy output.

BRSO

[MEM:CAP CO01.DAT]

X Axis Units [
¥ Axis Units pi

Print Options

_Grid _
Interpolation
AutoScale

Done

2

i.

You can tum on/off the grid
with this menu item. Tum off
the grid for maximum contrast
when data are d.c. levels

-REPLAY- screen with \Grid/ sub-menu

Note: To change the grid pattern(s) on the hard copy output, go to the -CHAR]T
LAYQUT- screen by selecting \Chart Layout.../ from the \FILE/ menu.
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18412 Turning Display Interpelation On/Off

Your may toggle display interpolation on or off with this menu item. This has no
effect on the hard copy output.

Interpolation may be desirable when you have expanded the time axis of a signal
greatly by zooming in (*magnifying”) a very small portion of the file. if the data
develops a “staircase” or “stepped” appearance and you wish to smooth out the
data 1o be more pleasing, turn on the \Interpolate/ feature.

This causes the locations between real sample points to be linearly interpolated.
So instead of simply drawing a line parallel to the X (time} axis between sample
points, samples are connected with smooth lines.

The effect is very pleasing to look at, but of course, non-interpolated data is less
potentially misleading. This is why we have provided an on/off control, and the
default position of this control is OFF.

Note: Keep in mind that other systems often interpolate as a matter of course and do
not provide any way for the user to disable it. Those users who move to the
DMS71000 are sometimes curious about why the defauit position of this contro!
is OFF, and why it is necessary.

File DRt [MEM:CAP 0001.DAT]

X Axis Units P
¥ Axis Units y

Print Cptions

--._/‘\

\Interpolation here perains to all traces
shown on the display. When checked,
the Mark 12 will linearly interpolate
between sample points, essentialh
"smocthing” the appearance of each
race.

EDIT

interpolation is useful when you have
zoomed in on the time axis to the point
where individual sampie points are
creating coarse “steps” on the screen.

-REPLAY- screen with \Print Options// sub-menu
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The illustration below shows the effects of linear interpolation.

Example of Linear interpolation in Action:

Raw sample points

Sample points connected
via straight lines (no
imterpoiation)

Line after linear interpoiation.
Note that "staircase” effect is
gone

Linear interpolation is avaiiable both for the
REPLAY SCREEN display of data as well as
for the actual hard copy chart cutput. There

are separate menu commands for controlfing
each of these functions.

Linear interpolation—before and after

Note: To apply linear interpolation to the hard copy output, see the \interpolation
menu item on the \Print Options >/ sub-menu, above.
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10413 RutoScaling the Display

You may wish to scale all of the traces on the display so that they are as large as
possible on the amplitude axis. This is called “autoScaling.” To AutoScale all of
the traces on the display at once, select use the \AutoScale.../ menu item from
the \OPTIONS/ menu.

It you wish to AutoScale only individual traces, see the separate \AutoScale/
menu item under the individual \TRACE/ menus described later in this section.
See 10.7.8, AutoScaling a Trace

____[MEM:CAP 000L.DAT]

X Axis Units E
,- Y Axis Units >

Print Options

Grid
_Interpolation
AutoScale

Checking ‘\AutoScale/ wi
cause ALL TRACES on the
screen 1o be scaled to 100% of
the available Y axis height.

To AutoScale individual
traces, use th
\AutoScale/ menu item
under the rectangula
irace menus along the
ieft side of this screen.

AutoScaling the Mark 12’s -REPLAY- Screen Display

Important Notes:
. This menu command will AutoScale ALL of the inputs on the display.
o To AutoScale individual traces, see the separate \AutoScale/ menu item under

the individual \TRACE/ menus described later in this section. See 10.7.8,
AutoScaling a Trace.

. This has no effect on the hard copy output!
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10.5 Trace Menus

Each trace on the display has a rectangular icon along the left edge of the
screen. These icons can be selected and, when you press <ENTER:, will reves
a \TRACE/ menu containing a variety of impornant tems.

These \TRACE/ menus provide independent control over each trace on the
display.

File Options [MEM:CAP 00GOL1.DAT]

A N

These boxes represent the
INPUTS being displayed.
As you move the highlight,
the selected input number
: 4 will be shown at the
HE / bottom of the screen...

.

.I:E:

To see more than the first
four traces, scroli dowr
using the VERTICAI
SCRCLL BAR along the
right side of the window.

AutoScale

The \TRACE/ menu

We will examine each of the menu items contained within the \TRACE/ menus in
the following pages.
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