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. GENERAL INFORMATION

Introduction

Congratulations! You have chosen the most powerﬂﬂ and advanced mvltmhannel
Joulemeter/Ratmmeter available today, the Melectron OPTI-MUM™ 4001,

This new microprocessor-baaed ingtrument ig capable of simultaneously reading
four pyroelectric joulemeter probes at a repetition rate of 1,000 Hz. A variety of
statistical and other calculations may also be performed in real time, with the
results stored in the built-in LOGGER memory, ported t9 a computer via RS-232
or GPIB and/or displayed on the high-resolution supertwist LCD front panel using
predefined or user-generated formats. The transparent touchscreen display allows

© eagy control of all instrument functions, and a computer may be interfaced to
auvtomate operation as desired.

In this manual, we have attempted to provide all the information you will need to
get the most out of this innovative instrument. First-time users may wish to
follow the tutorial "Getting Started” in the Appendix in order to have a guided tour
of some of the features of the OPTI- MUMR‘ 4001 after scanning through the
"Front Panel User Interface" section. Of course, if you find yourself getting stuck,
you're welcome to call our toll free number (800~366~4340) for assistance.
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Il. INSTALLATION

Unpacking and Inspection

The equipment described in this manual was delivered to the carrier in good
condition and properly packed. When the shipment of equipment is received, it
should be inspected immediately for lost or damaged components; check the case
for cracks, loose hardware, stc. Flip switches to insure none are broken. All the
boxes comprising the shipment should be opened and unpacked carefully. Contents

of the
If loss
1.

boxes are listed on the packing slip.
or damage is to be claimed:

Notify the carrier or their agent for iﬂspection of the loss or damsge claimed.
File claims with the carrier. ‘

Save all shipping boxes and cartoms for carrier’s inspection until claim is
settled. ‘ '

If you require'replécement for the parts damaged in shipment, please send
us your purchase order. The amount shown in the replacement part invoice
may then be collected from the carrier.

Power Supply

Safety Precautions

This instrument may be damaged if operated with the LiNE VOLTAGE
SELECTOR set for the wrong applied AC input-source voltage ot if the
wrong fuse is installed. . | '

The OPTI-MUM™ 4001 has a detachable, three wire pﬁweﬁ* cord with a
three-contact plug for connection to both the power source and protective

~ ground. The protective ground contact connects to the accessible metal parts

«. . of the instrument. To prevent electrical shock, always use =z power source

catlet that has a properly grounded protective-ground contact,

OPERATE WITH COVERS IN PLACE! To avoid injury, do nbt remove
thﬂa product covers or panels. Do not operate the product without!all covers
;;d panels in place. . ' o ‘

AﬁEanTedmobgmemp-QuaMywsUumemamn_.Guaanmed|@88)&%SOURCElwwwanEngcom
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Selecting Line Voltage

The OPTI-MUM™ 4001 operates from a 100V, 120V, 220V or 240V nomingl AC
power source having a line frequency of 50 or 60 Hz. Before connecting the power
cord to a power source, verify that the LINE VOLTAGE SELECTOR card, located
in the rear panel fuse holder, iz set so that the correct AC input voltage value is
vigible. ‘

Conversion to other AC input voltages requires a change in the fuse holder card
position and fuse value. Disconnect the power cord, open the fuse holder cover
door and rotate the fuse-pull lever to remove the fuse. Remove the small printed
eireuit board and select the operating voltage by orienting the printed circuit board
to position the desired voltage to be visible when pushed firmly into its slot.
Rotate the fuse-pull lever back into its slot. Rotate the fuse-pull lever back into
its normal position and insert the correct fuse into the fuse holder.

Verify that the correct line fuse is instailed before connecting the line cord. For
100V and 120V, use a 1/2 Amp fuse a.nd for 220V and 240V, use a 1/4 Amyp fuse.

: : !
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ill. FRONT PANEL USER INTERFACE

General Information

The OPTI-MUM™ 4001 front panel is an integrated assembly of a liquid eryatal

~ display (LCD) and a transparent touchscreen keyhoard, In addition to the normal
display information of letters and numbers, the instrument creates rectangular
button areas which can be pressed to implement the function named within the
box. In this way the instrument can easily present a variety of menus to the user,
showing current configuration settings and simplifying the process of inputting new
settings. The "feel” of the buttons created by the software of the OPTI-MUM 4001
is somewhat different than the touch panel buftons you may be used to on a
microwave oven, for example. The OPTI-MUM 4001 will respond easily if you
press gently in the middle of the box you want to activate, holding your finger
down for about a quarter of a second. Pressing forcefully is never necessary, and
remember that if your finger overlaps two active buttons at once, there will be no .
response.

There are two types of screens displayed on the front panel,
Digplay" or one of the "SETUP" menus. The Live Display is used during all
measurements, so it provides a flexible display of data and several controls which
diractly affect the measurement status. The setup menus are logically organized
into a tree structure, similar o the directories used in computer systems. The
notation we use to specify a menu is to give its menu path line. 'The menu path
line tells you what sequence of keys to press to reach a given menu, and it is
always displayed on the sereen az a reference point, A typical menu path line
would be (Live> Setup> Channels» Ch SETUP). - |

ither the "Live

The setup menus provide access to the less frequently needed information and
controls of the OPTLI-MUM 4001. The screen is divided into five distinet areas in

‘either live or set{.tp modes, aa shown in figure 1. These areas and their functions
are as follows: o ‘ :

i
Amuncia%m

~ Displays instrument status. In the live mode, there sre seven buttons in

-~ thig area for status control. In the setup menus, user prompte are displayed
here to show the choices available for the paraméter cturently being
programmed. - | :
Menu Path Line - .

Indicates the current position in the menu tree atm&tum'e-; 4ll times, In
the Live Display this line adds a fast analog bargraph of the currently
selected cHanmel (A, B, G, or D) as a lager tuning or optical |alignment aid. -

1=
ey, ol

8

- ‘ ' Lo :
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i ‘
i A :
i Arrgeiators
i : } Eyreteam
: I
; Merwd Fadkly LLine
|
i
i
i
Data : FEye

Display

Figure 1. Live Digplay Areas
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TH
An

e Live Display ( Live> )

System Info

Digpiays date and time and contains controls for display contrast adjustment.
Also contains a control to toggle the LCD display between "blue on white"
and "white on blue" modes of display. This area is blank in the setup
menus, : ‘ :

Data Display-

In the live mode, data can be displayed in a variety of formats here.
Quantities such as Joules, mean, ratios, frequency, ete. may be arranged in
various layouts. One of the built-in display formats also indludes a live strip
chart digplay, In the setup menus, the selectable parameters and the values

in that mepu are shpwn in this ares, ‘

Keys

Digplays five keys which are used to make various selections. In the Live
Display, four of these are used as controls and the fifth (SETUP) is used to
enter the setup menu structure.

example of the Live Display is shown in Figure 2. This isl one of the four

pradefined display formats, inn this case showing the reading, mean and standard
deviation for each channel in the Data Display area. The other four screen areas
in the Live Display always have the same functions regardléss of the selected Data
Didplay format. A detailed description of each area and funection in the live display

is as follows:

Annuncia?:nrs Ares
RCV / XMT

A dot momentarily appears to the right of the RCV annunciator
whenever the instrument receives a message from the host computer
over| the communications link, either R3-232 or THEE-488. A dot
momentarily appears to the right of the XMT atnuhciator whenever
the instrument transmits a message to the host cdmputer over the
-active communications link. The active link is [the| one which most
receﬁﬂy received a comumand; no other action is| necessary to switch
betwieen RS-232 and GPIB, Touching this box has ho effect.

10 |
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RCV |LOGGER | BATCH . |TRIGCER![ Ch.A] ch.B Ch.C | Ch.D |eon * con
XMT |OFF: 0| REFEAT |  INT ([[200mvi | 200m 200mV | :200mV ~ v
. ‘ 15:27:26
Live » # 01/07/91
Reading () -Reading(C)
' v RANGE *
| AUTO
KLY v oL mV
- UNITE
Mean: xxx.x mv Mean: xwx.x mv
Std dev: xwt.x mv Std dev: wer.x mv
' 0.8TATS
‘Reading(R) -Reading (D)
KX mv LK mv +DISPLAY
Mean: xXxx.x v Mean: x¥x.x wv
: EETUP
gtd dev: wor.x v gtd dev: xwx.x mV
Typical Live Display (4-channel)

Figure 2.

11
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BATCH Mode

Touching this box toggles between the two statistics modes, REPEAT
and HOLD. When HOLD is selected, the OM 4001 will accept a
number of triggers equal to the batch size selected in (Live> Setup>
System= Stats), and then stop, so that results for a particular group
of pulses can be displayed. Preseing the 0.STATS box in the keys area
will then take a new set of data when desired. In REPEAT mode,
triggers are always accepted, and the display will be continuously
updated.

LOGGER

Digplays status of the 128 Kbyte built-in data logger. The contents

. of the data logger may be sent to a computer via the comm link, while
the format of the logged data is selected in ( Live> Setup> Qutputs>
Logger ), The bottora part of this box initially shows " OFF ; 0",
Touching this box will begin data logging and display either I-ILD or -
RPT, depending on the sampling mode (hold or repeat) selected in ¢
Lives Setup> Outputa> Logger). With HLD selected, logging will |
automatically turn OFF after collecting one file,. and the number
dizplayed after the colon will increase by one to show the total number
of files collected. In RPT mode, logging will continue until the box is
touched to turn logging off, there will be no missing data between
the iend of one file and the beginning of the next even at high rep
ratds when RPT is used. When there is no longer enough room in
Logger memory to hold another complete file, the I-ILD/RPT
annunciator is replaced with "FUL".

TRIGGER

This displays and selects the trigger source, which may be EXT, INT
or one of the channela, EXT is the "trigger in" BNC connector on the
OM| 4001 back panel. INT will take a tnggér from any of the four
channels, except for any which may have " Trigger : disabled" selected
in (Lives Setup> Channel> Ch Setup), a.nd‘ of course if : a gpecific
channel is selected, then only an input to that channel will trigger the
instrument. To achieve a trigger from a given channel input, the
applied signal must be greater than the perdentage of full scale for
that channel selected under "T'rigger Level” in (Lives Setup> Channel=
Ch Setup). The precise trigger threshold obthined will vaty slightly
depending on the risetime of the probe in usd,

12

Artisan Telchnology Group - Quality Instrumentation Guaranteed | (888) 88-SOURCE | www.artisantg.com ‘



Al/28/28R85

14:688 9713272727 COHERENT LMC PaGE

CHANNEL A,B.C,D

Four bozes which display the full-scale range and units for display of
each channel. One channel is highlighted to indicate the "selected

channel”; touch 8 box to select the desired channel. The sslected.

channel will be the cne affected by range or units changes, and in
some data display formats, the data shown will change to represent
the gelected channel; for instance, on the built-in format with one large
window which displays reading, mean, std dev, min, max, pulses, and
pericd, these quantities will apply to the selected channel. You are
reminded of this by the channel letter in parentheses after the word
"reading”, such as "Reading (A)", in the data display.

System Info Area

-

Keys Are

Artisan Telchnology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.arti

Display Control Keys

The up-and down-arrows labeled "CON" adjust the LCD contrast. The
best| contrast setting depends somewhat on room temperature and

viewing angle. Pressing the dot between the "CON" labels stitches

the display mode between blue-on-white and white-on-blue, depending
on your preference. ‘ '

Clock/Calendar

Displays the current date and time. Battery backup will maintain the
corréct time even when power is switched off.

‘ ‘ |
GE . ‘
Tuulhing the up- or down-arrow in this box rangés the gmﬂ of the
selected channel up or down. The "*' gymbol labeled "auto" will set

automatic range sealing for the selected channel, and "AUTO" will
appear in the channel annunciator instead of a gpecific full scalé value.

' If a [single channel trigger source is selected, then anmranginé_ia not

allowed for that particular channel. If "INT" is selected ffor the trigger
source, then autoranging is not allowed for any chan.m?.é]. !

13
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The Setup Menus (Live> Setups ... )

-Touching the SETUP key exits the Live Display and enters the menu|str
This ig a tree structure of menug that allows you to perform a vatiet
operations. Thete are 9 setup menus grouped into four main headings)
, system) and outputs). These four headings and "DONE" hrel
h;en "SETUP" is pressed from the live fisplay.” "DONE" is él%h%’
to move the displayed sereen up the menu tres toward the Live Display)

L 4

displays
keys w

other keys move toward specific setup sereens. 'In some cases, therd is
k]g:,é l&lﬁht must be pressed if you wish to enter your changes be

When

menu,

L
.

14:@2 9713272727 COHERENT LMC | PAGE
UNITS | i
Tuuc}ﬁng this key changes the display units for the éeie ¢hannel
between Volts and Joules. The voltage reading is alWaﬁr g biolutely
calibrated;, while the relation of Joules to Volts is determined by the
probe responsivity entered in (Live> Setup> Channel> Proless ) and
the channpel multiplier (which is available to accommodaﬁé atteduators)
entered in (Live> Setup> Channel> Ch Setup) AR ‘
0.STATS | Mg
Touching this key clears all statistics, and initiates colLléi‘ ioll of a data

set when in BATCH HOLD mode, When operating in BAﬁI‘fﬁ REPEAT

mode, a 0.8TATS is automatically generated each time
pulses equal to the batch size ( set in Lives Setups|Sys
have been received. Pressing 0.STATS will interrupt the
and -start from zero in either HOLD or REPEAT mode.

+DISPLAY - B

Touching this key cycles through the display format.s.i T e

predefined formats and three user-generated formatsf avail
predefined formats cannot be altered, while the user-defis

may: be freely created, stored, and edited in (Livex Seﬁu&jﬁ- L

SETUP -

4 Stats)

‘ ent batch

‘e are four
hble. The
tormats
gplayss).

Tout’ichmg this key exits the Live Display and enters thé at%.p'% menus,

whié-h are discussed in the following sections. [

dr f

setup screen has be'en reached, one of the parameters dv
To change the highlighted parameter, press the "NEXT

annunciators area, or else an alphanumeric keypad will poy
| B

14 | | ‘

‘AnSanTedmobgmemp-QuaMywsUumemamn_.Guaanmed|@88)&%SOURCE|WWWanEit&com

.

A j:f“ be highlighted; the highlight indicates which parameter is

changed. (

g‘hhis vﬁ.ﬂ either scroll that parameter’s value through the possible v
e to

Iressing

e Jm that
dy to be
CE" key.

&y Tisted in

to allow
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~ a joulemeter probe. If the transmisgion oﬂ the attepuétor is é,nteji'
- MULTIPLIER field, the JOULES reading for that charinel will be Qi

the MULTIPLIER value (perhaps divider fvou.'ld be d betier térm

the same énergy reading is obtained as would occur %
in place ahd a MULTIPLIER value of 1.000.

The TRIGGER ENABLED/DISABLED ﬁeldeetermines
- can cauge a trigger when the trigger mode ]
INT. ’

ithotit ﬂhjg

(shown. in. Live

I
N s
0o
|

; ) \ ! } i ‘
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input of the desired value. To move the highlight to a different parameter, press
the "NEXT FIELD" key, and/or the "NEXT CHANNEL" key if that is lsted, Some
menus which list the four channels also include settings which apply to)all the
channels at once, in which case an "ALL CHAN" key is used to ¢ ch these
settings. Once in the "ALL CHAN" area, the |ALL CHAN" key will|bdcome a
"CHANNELS" key to allow return to the individusal channel settings areda. The ten
setup menus have the following menu path lines: ‘ -

LIVE>= SETUP> CHANNEL > Ch SETUP ‘

CHANNEL > FROBES |

DISPLAYS =» LAYOUT |

SYSTEM > CONFIG

SYSTEM > COMM

SYSTEM - > STATS |

QUTPUTS > SYNCE oo

QUTPUTS > LOGGER |

- OUTPUTS > SENDER

OUTPUTS = PRINTER |
The use and significance of each setup menu iJ discussed below in detail. The
menus are covered in the same sequence as in the above list. The LIVEsS SETUP>
ip;orbion of the menu path line is cormomacn to all, and will be omitted forl clarity

lere, , : i

CHANNEL> Ch SETUP

Thig is primarily used to specify what probe is connected to each ¢hannel.
With the highlight on the Probe type/ Serial Number area, the serial
numbers of the available probes (which must have been previously ‘entered
through the CHANNEL> PROBES> menu) are listed as choices | n the top
annunciator line; use "NEXT CHOICE" to reach the correct probes. Having
the correct probe entered for each channel is not only important for
maintaining the correct calibration for display of energy units, bi@t flso the
correct termination impedance and risetime getting is needed for |a valid

measuremént of peak voltage from the probe.
+The MULTIPLIER parameter is useful when an attenuator is enployed with

d in the
vided by
),:Lao that

Hitﬂ nuator

at iEhazmel

ntgicom
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CH ON/O.FF may be used to disable all readings on a channel wit
connected] Turning a channel off will slightly enhance perfbrm
on the other chanmels, but it is generally not necessary té turm
channels bn account of performance.
terminatidn of the probe selected for each channel are displayed i 1
for convedience, but these values may be :
probe is en ‘

Finally, t
expressed
cauge a t

trigger chann

level may
high impe
front end

channel.

This menu is used to add and delete specific probes from the list thaintained
in the OPT
¢an he selLected for a channel in C
13 enterecﬂ,‘pressing "NEXT CHOICE" allows vou to review

currently
top ann

in the data display area. The highlighted probe may be deleted
"DEL PROBE" (caution: be careful not to leave your finger down |t

the auto

There is room for 20 probe's in memory, including the "NUL o i olfhe which

cannot be
risetime.

Molectron
"USER" i
CHOICE"

key and press "NEXT CHOICE" to obtain

serial o
after typi

which can also cause a false trigger in the extreme tasd
sensitivit;{, AL
simply raise the trigger threshold or digable triggering on, the offend:

entered into memory. The probe serial numbers are listed on the

Eey repeat will begin to delete the next probes as wellf).
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e response (Rv), 'i'isﬂ

changed only at the
tered. ' i

e trigger level is selected in|the "ALL CHAN" ar
as a percentage of the full zeale reading needed o B
igger on any channel selected ae a trigger sourcel I
el is operating on the most sensitive range scald, 2 low
cause susceptibility to false tﬁ@gerﬁg on noise, paitic
ance probes. The 0.STATS command causes a reset oﬂ

ofi highkst

high impedance probe, and low trigger threshold. : If thi oceurs,

| e

L> PROBES

I-MUM 4001 memory. A probe must be entered hete Ipeforé it
L> Ch SETUP. When tHis menu
iall thé probes

ciator line, and all information for the highlighted @rrzﬁm iﬁsgi'ﬁen
¥y pressing

od long| or

deleted. The "NULL" probe has 1 megohm impedatde and fast
Press "NEW PROBE" to enter a new probe. FﬁrstiLsélect the
probe Model Number from the list on the annurciator|line {or
[ you are connecting a* non-standard probe) usirg the| "NEXT
key. Move the highlight o "SERIAL #" with the "NEXT'[FIEID"
a pop-up keypad fdr entdring the
ou. find convenient;iprass 'DONE"

ber or any other identificr that y

ng the desired characters. Finﬁ]ly, enter the respénsivity of the

probe (listed on the probe body) in Volts/Joule. Risetime and ihnp&dﬁnce will

already be

to enter tl
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"SAVE"

2] ¢n,

correct based on the model number. You must thed préss
ne probe into memory, and then press "DONE" to iilloﬂ?
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This menu allowa you to create, edit, and save custom data diEpléiy formats.

Before pressing "LAYOUT", use the "NEXT FORMAT" key to se

of the three user formats you wish to work with, then press LA

begin.

The strategy is to first create the desired arrangement of wihdo!

display, and then fill the windows with gelected items of intergst.
four window sizes:; the full screen, then that gize divided in hal
(half size), then that size divided in half horizontally (quarter dize)
size divided in half again horizontally (eighth size). L

The nurabers of data items a window can hold is as fullows:%j fulx
half: 5 items; quarter, 3 items; and eighth: 1 item. One windéw i

the "eurrént window"; change the current window by pressit

lect which
OUT" tD

g for the
'There are

| vertically
J then that

:: 7 items;
s listed as
g MNEXT

WINDOW/|. Pressing "SPLIT" will divide the current window in
is possible, while "MERGE" will combine with an adjacent wind
larger one|if possible. In this way, a large variety window arrdng

be obtaine

d. Press "FUNCTIONS" to add or change data items di
windows (to returm to window arrangement after |b
"FUNCTIONS“, press "NO FUNCTIONS", "DONE", "LAYOUT"). |

we if that
low into a

ents can
played in
eginning

functions available for each channel, only 7 primaryl‘i
in the top position of any window. The top position|

Of the 16
be placed

ptions can
tem 18 in

larger numbers than the other items, and the channel for the top position
be the channel for other items in that window. | The primary

'Mﬁ B!

item will
J(?junctions are: Reading, Mean, Std Dev, and Ratio of Reading /
, or D, : ' I

is the channel selected by pressing the "CI-IANNE]'J"' b ;;

tton. Use

"NEXT CHOICE" to select the desired function for the highlighted area, and

the "NEXT FIELD" key to move the highlighted area within thi
s may also be
placed in Jthe lower window positions: Min, Maz, Filter, Exﬁostﬁ&‘
Pulses, Misses, Period, Frequency. Min and Max show the extren
obtained since the last 0.8TATS. Filter is a running aversge whid
the last 2,4,8, or 16 pulses as selected in System> Stats. E&poﬂ
sum of readings (whether Volts or Joules) since the last 0.STATS

Tn additioh to the primary functions, the following data itemls

period, anki frequency are calculated on a pulse-to-pulse basis:by
the time interval from the previous pulse. Pulses counts the |
triggers gince 0.STATS, while Misses shows how many of thdse
the percentage of full scale selected for the missing shot limit i
Stats, hen the desired window arrangement and functions |
entered, press "DONE" once, and be sure to press "SAVE" nest to
user format into memory, o P
|

17

e window.

e, Power,
e readings
h includes
ure is the
. Power,
easuring
humber of
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SYSTEM> CONFIGURE i

This menu shows the PROM version running on your OPTI-MVIW 4001,
allows you to turn the audio key click on or off, and provides for setting
the time and date in the display. '

SYSTEM> COMM

‘The settings needed for GPIB and R5-232 are entered here. ﬁ‘ur aPIB, you
need to set only the Bus Address (1-15). RS-232 communicﬁtioﬁs require
selection of Baud Rate (110 to 19,200), Data Bits (7 or 8), Stop Bite (1 or 2),
and Parity (even, odd, or none). The appropriate valued for the
communications parameters are determined entirely by the aqi:hipnlhent being
connected to the OPTI-MUM™ 4001. o

SYSTEM> STATS - ‘

Certain statistical settings are made here, The start delay iiallolws you to
bypass the selected number of pulses after igsuing 0.5TATS beford using the
incoming data for calculations. BATCH SIZE is the number bf p*:lses“ used
for calculation of mean, std dev, min, and maz. MISSING SHOT LIMIT is
used for calculating misses, which are taken to be any pulse smialler than
the percentage of full scale selected. The smoothing filter: is b running
average displayed as "FILTER" which covers the last 2,4,8, or 16% pulses.

OUTPUTS> LOGGER ‘ | i

The logger provides an effective way of storing considerable m.'ﬁ'orﬁatium(l%
Kbytes) in the internal memory of the OPTL-MUM™ 4001. A computer
interface must be used to read this information once it has beeﬁ collected.
In the "ALL CHANNELS" area, the MODE can be selected ias BATCH or
PULSE. When PULSE mode is selected, the reading on any orl all of the
channels may be logged for.every pulse; select "OFF" or ,"READIN@" for each
channel as desired, and a record will be produced on each pulse, In BATCH
mode, only statistical functions'may be recorded, namely mean, atd dev, max,
and min, for each channel asdesired. The batch size selectéd in System>
Stats will determine how many pulses are processed to obtairi eath BATCH
mode record. The FORMAT may he SHORT or LONG; short udes 2 bytes
per item and long uses 3 (see 7. Data Format in Computer Interfacing
section). The FORMAT cannot be changed without erasing the logger
contents. The file size sets how many records constitute oné ﬁlé‘

18 .
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Setting SAMPLING MODE te HOLD means that 1ogging will stop after
filling a file until LOGGER: ON is pressed in the Live Display or sent over
the computer link. If SAMPLING MODE is REPEAT, then a new file will

begin to fill as soon as the previous one hag filled. When Logger cannot hold

another file, "FUL" will be displayed on the fromt panel, and no further
logging will be possible until the memory is flushed with INITIALIZE. Any
data you wish to save should be shipped to your PC prior to INITIALIZE,

The data storage requirement is 2 bytes per item in short format or 3 bytes
per item long format, with a 6 byte per file overhead for specifying starting
and stopping times. The maximum number of files which ean be stored at
once is (1024 x 128)/(6 + 2 * Dataltems * FileSize) for SHORT, or (1024 x
128)/(6 + 3 * Dataltems * FileaSize) for LONG. Dataltems is the number
of quantities logged in each record; it ranges from 1 to 4 in PULSE mode,
and from 1 to 16 in BATCH mode. The SAMPLE RATE parameter allows
you to store .only every Nth record, where N is the SAMPLE RATE; a value
of 1 skips nothing. Increasing the SAMPLE RATE allows you to sample the
data at regular intervals, but fills the legger memory more slowly.

OUTPUTE:> SYNCER

The syncer rcmdes a facility for triggering a laser from the
DPTI-MUM];’“ 4001 with a variety of options. When SYNC: DISABLED is
selected, a pulse is sent from the "sync out” BNC on the back panel each
time a channel trigger occurs. When SYNC: ENABRLED is selacted, pulses
are sent according to the other parameters in this menu. Note that the
OPTI-MUM™ 4001 does not trigger to read a laser pulse just because a
trigger 13 issued from "syne out”. You must either tee "syne out" into "trig
in" on the QPTI-MUM™ 4001 back panel and select TRIG: EXT, or set the
OPTI-MUM™ 4001 to trigger on one of the probe inputs.

The pulse repetition rate generated by SYNCER is set either by frequency
or period; a value may be entered into either one and the other will take on
its corresponding value. The period must be a multiple of one millisecond,
attempts to enter other values will be rounded so that the dmplayed value
will be accurate.

The MODE for the SYNCER may have three values, SINGLE BURST,
BURST, or CONTINUOUS. The MODE valué cannot be changed directly
(you can’t put the highlight on it), instead, its value is determined by the
DUTY CYCLE. If Duty cycle is set to 0, no more pulses will be issued after
the first burst until the SYNCER is again fired, thus, SINGLE BURST. If
Duty Cycle is set to 100, then pulses will be issued CONTINUQUSIy until

19
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. SYNCER is halted. Duty cycles betwesn 1 and 99 will result BURSTs of

pulses being issued with sufficient off time between groups to achieve the
selected duty eycle, The # of shots parameter sets the number of pulses in
each burst. Whenever SYNC: ENABLED is selected, the "UNITS" key on
the Live Display is replaced by a "SYNC: ON/OFY" key. Pressing this key
will fire or halt the syncer.  Note that computer contrel of the syncer permits
flexible control of 1aser firing by vour PC sofiware,

OUTPUTS> SENDER

The sender famhty is used to transmit data in real time to a comected
computer after the computer issues a SENDER.ON command. Like
LOGGER, the mode may be either BATCH or PULSE. However, the sender
mode may be switched freely from PULSE to BATCH, and the channel
settings for each mode will be remembered. In PULSE mode, the reading
from any or all chanmels may be sent. In BATCH mode, only statistical data
(mean, std dev, min, max) ig sent. The items to be sent are set for each
channel individually, The FORMAT type (SHORT, LONG, or ASCII)
determines how the transmitted data is arranged; see 7. Data Formats in
Computer Interfacing chapter for details, The SAMPLE RATE parameter

allows you to transmit omly every Nth pwlse or batch, where N is the
SAMPLE RATE.

OUTPUTS:> PRINTER
In this screen, pressing the "DUMP STATS" key‘will generate a printouf of

date/time, plus reading, min, mazx, mean, and std dev for each channel. For
this function, you need to connect a printer with a parallel-type cable.

20
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IV. COMPUTER INTERFACE WITH THE
OPTIv-MUM“' 4001 |

General Information

Digital communication with the OPTI-MUM™ 4001 is made possible by the
Communication Command Language (CCL) which is built into the OPTI-MUM™
4001 operating software. The CCL allows a computer or terminal to control the
ingtrument data collection parameters, logging funchtions, and to request
transmission of desired data. The syntax for the CCL commands is relatively
simple, and is the same whether the R3-232 or GPIB communication link is
employad

All commands mugt start with "%" and  be terminated by a carriage return
character. While the presence of blank spaces is usually not important, it is
advisable to use the exact comimand format as given here. The "A" character is
- used to indicate a required space. Because the CCL commands are capable of
programming the OPTI-MUM™ 4001 at a fundamental level, it can rarely happen
that sending an improperly formatted command may cause the OPTI-MUM™ 4001
to "freeze up" or exhibit erratic behavior. Usually, an improper command will
simply be rejected, resulting in sending back an error code and giving an
instrument reset. However, if an error condition occurs which cannet be handled
by a reset (equivalent to turming the power off and on once), then it is necessary
to reboot out of PROM. This can be frustrating, since it results in-the loss of
probe information and other data the user has entered into the OPTLMUM™
4001, but it is guaranteed to restore normal operation of the OPTI-MUM™ 4001
in a worst-case scenario, A reboot from PROM is performed by cycling the power
awitch. twice (off-on-off-on) leaving it on for only about one second the first time.

The OPTL.MUM™ 4001 responds to successfully interpreted commands lines by
refurning "ok". If you have entered the setup menus by using the front panel
keys, the OPTI-MUM™ 4001 will not transmit any replies or data until you
return to the Live Display. Coramands sent to the OPTI-MUM™ 4001 while in
a setup menu will be remembered and processed after returning to Live Display.
If an error occurs, the OPTI-MUM™ 4001 will send "?" and an error code. The
meanings for the error code are:

7 unidentified command or improper number
7 unidentified command or improper number

1 1. -f 1

71 not enough or improper parameters
72 parameter. out of range.
73 - channel parameter missing
M4 - '1mproper channel parameter
75 “ incorrect data format
76 - incorrect mode ‘
77 - mvalid function for current mode

21
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| The CCL commands are pgrouped into six categories. These categories and their
v  associated commands are as follows:

1. Statistics

0.LEVEL, 0.8TATS, STATS, HOLD, REPEAT

» Channel Setup

CH, EXT, INT, TRIG, RANGE, JOULES, VOLTS, LEVEL, MULT

. Syne Mode

. Instrument Cnntrul

TSTATUS, DISPLAY LOCK UNLOCK, STATUS, ECHO

. Logger and Sender Setup

LOGGER, LOG:...LOG, REC/FILE, INIT.LOG, LOG., F]LE# ‘?LOG
SENDER SEND:.. SEND SENDER.

Status Commands

TBURST, ?CH, ?DISPLAY, "DUTY, ?LEVEL, 7LOCK, MULT, ‘?BANGE
TTRIG, ‘?TRIGMODE YUNITS

Data Formats (description)

SHORT, LONG, ASCII

The commands are discussed in more detail below in the same order as the above
list, followed by a description of the types of data formats available. The effect of
setting many of the control parameters on the imstrument is identical whether
issued vig CCL or entered through the instrument front panel; in such cases a

reference to the Front Pahel User Interface chapter is provided for deacrlp‘mre

i:ﬁformation, Only those ﬁapeats unique to the CCL are described fully in . this
apter, ;

' |
! ol 29
|
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0.LEVEL

Sets the missi.ﬁg shot fhreshold in percent of full scale.
( SYSTEM> STATS ),

Format:
Where:
0.8TATS

9713272727

COHERENT LMC PaGE

See
% A0.LEVEL n:crﬁa

n =1 to 100; no decimal point

Resets the statigtical variables, and in HOLD mode, restarts sampling

for one batch.

‘See ( SYSTEM> STATS and Live Display).

Format: %A0.8TATS <cr=
STATS
- Bets the instrument’s bateh statistical functions. See
( SYSTEM=> STATS ).
 Formati  %adelay.batch.sizesSTATS <cr>
Whaere: delay = 0 to 10,000; no decimal point is the number
of shots to delay after a 0.STATS before taking
data.
batch.gize = 10 to 10,000 is the number of saamples
to average, ,
HOLD
Sets the hold.in'ode. The insfrument will take one statistics batch and
stop. The indtrument is restarted with 0.8TATS. See ( Live
Display ). Lo , .
'Formaﬁ %AHOLI‘ L
REPEAT |

Sets the cuntjtmous sample mode. A batch may be interrupted and
reset by enteting 0.5TATS. See ( Live Display ).

Formati

%AREPEAT <crs>

23
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2. Channel Setup
These commands allow control of channel gain, trigger level, trigger mode,
and units. New probé identification is done most conveniently at the front
panel and is currently not supported by the CCL,

ol , , .

Sets the cwrrent CCL channel. All channel commands which refer to
an individual channel will apply to the currently defined channel.

Format: 3 ZoannCH =er>

Where: | n=A, B, C, cr D will be the current channel.

Please note that the CCL current channel is independent from the
front panel curkent channel selected by pressing the chanmel
armunciators. (CL commands will affect the CCL current charnel,
while controls pressed on the front panel will affect the displayed
current channel. The purpose of this is to make it less likely

that front paneil input would disrupt an ongoing automated process.

EXT |

Sets the instmﬁmnt in the extemaltrigger mode. This applies to all
channels. See }( Live Display ). ‘

Format: | %AEXT <er>
Sets the insttument in the internal trigger mode. All chanmnels with
triggers on will be used (OR'd) as trigger sources. See ( Live
Display ). | '

Format: | %aINT <cr> | -
TRIG. |

Sets the tﬁggé‘i'" status for the current CCL channel. See
- ( CHANNEL> Ch SETUP ). \

Format::

% TRIG.mode <cr>
Where! ‘ mode = ON or OFF

24
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Sets the full-scale range for the current channel. Zero represents the

lowest value and

Format:;

Where:

four the highest. See ( Live Display ).
%A RANGE <cr>
n=901,2 3,4

In the VOLTS mode: 0 is the 2 mV range

In the JOULES

4 ig the 20 V range.

mode, the actual range is dependent on the probe

respongivity and channel multiplier factor.

JOULES

Sets the units of the current channel to Joules, See { Live

Display ).
Format:

VOLTS

Sets the umits ¢
Display ).

Format: |
LEVEL

Sets the trigger
Ch SETUP ).

- Format;

Where:

Ford OULES <ers

f the current CCL channel to volts. See ( Live

%AVOLTS <cre

level in percent of full scale, See ( CHANNEL>

%AHALEVEL <Cr>

n = 1 in 100 percent; no decimal point

25
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MULT

Sets the scale factor for the current channel. This may be used to
aceount for beamaplitters, filters, and/or preamps. See ( CHANNEL:
Ch SETUP ). : -

Format; % a.aaalkl n MULT ‘--:cr::

Wheres: a.aaabi+x = 1.000E-2 to 9.999E 9; no spaces within
. the number, do not use "+" sign for positive
gxponents
3. Syne Mode

The SYNCER provides the ability to program the QPTI-MUM™ 4001 to
output trigger pulses for a laser in a predefined sequence,

BURST

Sets the number of shots per burst and duty-cyele for the FIRE
command. See ( QUTPUTS> SYNCER ).

Format: %oashotasdutyeycleaBURST <ers

Where: ghots = 1 to 10,000 iz the number of shots per
) burst. R

dutyeyele = 0 to 100; no decimal point
is the on/off duty-cycle in percent. A wvalue of 0
indicates a single burst for each FIRE command.

FiRE

Starts the generation of trigger pulses by the internal sync generator
at the current rep rate and duty-cycle. See ( OUTPUTS:>
SYNCER ). '

Format: . %.FIRE <cr>

HALT

Stoﬁtx&he generation of trigger pulses by the internal syne generator.
see (| OUTPUTS> SYNCER ). |

3 fFOrmat: BAHALT <cre>

26
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HZ
Sets the repetition rate for the FIRE command. .For slower repetition
rates uge the SEC command. The timing resolution is 1 millisecond,
s0 there will be large gaps at the higher frequencies (i.e., only 1,000,
500, 333.3, 250, etc. Hz are possible). The timing precision iz better
than 100 microseconds. See ( QUTPUTS> SYNCER ).

Format: DX HZ <ors

Where: x = ,01 to 1000. ; use decimal point
SEC | ‘

Sets the repetition period for the FIRE command. For faster repetition
rates use the HZ command. The period must be a multiple of one
millisecond, See ( QUTPUTS:> SYNCER ). |
Format:  %x.SEC <cr>
Where:  x = .01 to 1000. ; use decimal point
SYNC.ON

Turns the syne mode on, so the syne output will be controlled by the
fire command. See ( QUTPUTS> SYNCER ).

Format:  %.SYNC.ON <cr>
SINC.OFF

Turn the syne mode off, so the gyne output is controlled by the
channel {rigger. See ( OUTPUTS> SYNCER ). ,

Format:  BASYNC.OFF <cr>
4. Instruntent Control | -
ISTATUS

Returns the status word. See data format section 7. below for the
structure of the status word. ‘ -

Format:. | %A?STATUS <ers

27
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DISPLAY i

Turns display on or off,. When the display is off no data is ﬂsplayed.
The usual keys are also replaced by F-key labels; see lock.

Format: A DISPLAY.mode <er>
- Where: mode = ON, OFF

|

i

|

|
LOCK |
Locks the touch screen to inhibit local control of the instrument. The
status message will indicate when a button has been pressed, When
the display is locked the usual keys are replaced by F-key labels, This -
allows the host computer to use the touch screen for input from the
user, : ' ‘

Format: % LOCK <er=
Menu Format;

-~ Pl ~ (returns keys 34, 35, or 36)
- F2 - (returns keys 52, 53, or 54)
-- F3 -- (returns keys 70, 71, or 72) |
-- P4 «— (returns keys 88, 89, or 90) . |
- F5 -- (returns keys 106, 107, or 108) |

UNLOCK
Unlocks the touchsereens allowing local operation of the instrument.

IFormat:‘ % UNLOCK <er=
STATUS

.‘CoLtrc'Sls the sending of status information over the communications

‘pott, “BTATUS.ON intersperses the status word with the tradsmitted
dath whenever a key is pressed on the OPTT-MUM™ 4061 fhont
panil. | STATUS.OFF causes status words to be transmitted artiy ﬁ‘mﬂ
79 MTUS command is issued. See data format section fo st

pat, Note that by monitoring the key presses, the OP'm[-MD't
il thay be used to enter data to the host computer. | | |

Il Fotmat:  %ASTATUS.mode <cr>
| ‘ ere: mode = ON, OFF

28
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lWhan L)N, returns the last command sent along with "ok,"! upon. ||
uccessful interpretation. The OPTT-MUM™ 4001 will power ip with
ECHO.ON set. . -

5. Logger and Sender Setup | ' I 3

These
COTNIMY

CH

LOGG

LOG:.LLOG

also b

Chann
deviat;

Arti

san Techn

Where: mode = ON or QFF

commands initialize and control the data logging Iaﬂ
mication functions. | |

OGGER

Seta tlﬁe LOGGER format and sampling mode. See ( QUT]
R | -

This command is used to define the parameters to be logéeci.;
a newllog is defined the logging area is cleared and INIT.LOG

9713272727 COHERENT LMC

ormat: %.5C0HO.mode <cre

CEE

PAGE 34/50

ormat: % datatype mode samplerate LDGGER!-::m:
here:  datatype = ASCIL, LONG, or SHORT |

mode = PULSE or BATCH
gsamplerate = 1 to 10,000

issued, See ( OUTPUTS> LOGGER ) for the list of fu
Format:  9aLOGia... list ..,sLOG <ers .

Where: list is the list of parameters by channel. |
;LOG ends the logging format commancli. |

In PULSE mode, "ENERGY" is the only parameter availdtle:
|actually gives volts as well if volts are selected for that chahit
BATCH mode, you may select any or all of mean, Sdev, min,|
for each channel. If no parameters ars entered for a channel, |
data will be|stored from that channel. Example: to stord |

ey el R 7=
v

Wheh
ﬁn\lﬁ
iy

ion, send \ - o

BALOGAANCHAMINA BACHMAK A |

29
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LOGGER format to assure data integrity. See ( OU'I‘PUTS}\
LOGGER ). s

ormat: DA INIT.LOG <cr> |
‘o6 , .
Turng data logging on or off. See ( QUTPUTI> LOGGEI% JA N
Format: %A L0OG.mode <cr> -

ere; mode = ON, OFF

FILE#

| -
1 Sets tJLe current file number. Subsequent queries with 2LOG wi
- gerld data from this file. See ( OUTPUTS> LOGGER ), "

Format: %nnAF]LE# <Cr>

ere: n=0 to highest current file; no decimal-éﬁo”j

30 | 0L

|
!
l
l

PAGE  35/50

ofa

-You sghould send LOGGER before this command, and IﬁI’I‘
afterwards.,
Note:  When sending commaﬂds over TEEE 488, the OPLI‘I Mfm
4001 may have problems procsssing command stmgs over afbmﬂ» .‘26
characters. For longer messages (such as the above exémple) ou,
should arrange to send the command in smaller aegmen“l:s, 'sen I:u:tg
<¢r> only at the end of the last segment, o
REC/FILE |
Sets tlLe number of records per file in logger. A record 1:‘5 oﬂa p‘éhlt-j.'le
or one| hatch.
ormat' %AmREC/FILE <ers N '
ere: n=1 to 1024; use no decimal
ResetsLand zeros the data log. Use this cnmmand after clianémg ?ﬁﬂ:ﬂe

AnsaanﬂmobgyGhmp-QuaMywsUumemmmn_.Guaanmed|@88)&%SOURCE|wwwanEamd:q 1;
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L.0G

PAGE  3B/5A

Sends one record of data from the current file number m ELbG BR
meniory. If the stored format was SHORT, then the transtditfed Hf&ta

will be SHORT format also. If the stored format was LONG,

transmitted data may be ASCII or LONG depending on thé| ELO

format.

Format; % naTLOG <cr>

Where: n = 1 to File Size; use no decimal

SENDER |

Sets the SENDER format and lamplmg mode, - See ( dﬁf

SENDER ).

Format: %AdatatypenmodeﬂaamplerateﬁSENDER@ i%ui‘:-

Where: datatype = ASCII, LONG or SHORT
mode = PULSE or BATCH

samplerate = 1 to 10,000; use no decm:léﬂ
SEND-:...SEND '

This cnmmand iz used to define the functions to be sent Wem' th
ona| [for

communication line in real time. Two lists are maintained,
the pulse mode and one for the batch mode. SEND: defihé
for the current mode. See ( QUTPUTS:> SENDER ). ot

Format: %aSEND:A... list ...a;SEND <ors

Where: list is the list of parameters by channeL

;OEND ends the SENDER format. commmd.

In PﬂLSE mode, "ENERGY" is the only parameter avaﬂalMJa if [the
selected channel units are "VOLTS", then "ENERGY" will Jeturm he
reading in VOLTS. In BATCH moda, you may select any dr q
MEAN, SDEV, MIN, or MAX for each channel, If no paraihhéite

entérdﬂ for a channel then no data will be sent for thit

Exajn ile: to send readmgs from Channel A and Channel @ LS

31

 %ouSEND:sACH.ENERGY n,sCACHAENERGY 0 nSEND kers

com

eﬂ ihe
QUER |

U

B

al[list

2
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You should send the SENDER command to set the data typ é ahdj mode
before using SEND::SEND. Usze SENDER.ON and SENDEH OF

initiate and halt real time data transmission. i
Note: When sending commands over IEEE 488, the OPTI*MU ;
40@1 may have problems processing comamand strings over aboul 2¢
characters. For longer messages (such as the sbove example), |
should arrange to send the command in smaller segmenﬂs, sendini;
<er> only at the end of the last segment. ‘

SENDER. | | | .

Turns data communications on or off.
Format; BASENDER.mode <cr>
Where: mode = ON, OFF

6, Status Commands

The following commands cause the OPTI-MUM™ 4001 to ratufri a Etrﬁﬁg
indicating the status of various instrument ﬁmctmna There must hot b
space between the question mark and the letters in these comménts.

?BURST

m
— R

Returns the number of shots set for the syne burst,

Range: 1-10,000 |

Format: | %A TBURST s<cr> x
WCH | .
Returns the current /O data channel. This is the channel &e%er}e& tijn

by all CCL channel commands and is not necesaanly the diS play
channel, | ul

Range: ABC oD
Format: %alCH <ers

32
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7DISPLAY
Returns status of‘ display.
| Range: ON, OFF
Format.: %n?DISPLAY <er>
?DU’I‘Y

Returng the syne duty cycle in percent. 0 is single shot or single burst
and 100 is continuous. See ( OUTPUTE»> SYNCER ).

Range: 0-100
Format: %BA?DUTY <CR>
?LEVEL

Returns the trigger level in percent of full scale. See (CHAM*JEJ..S::-
Ch SETUPR ).

Range: 1-100
Format: 9%ATLEVEL <cr>
7LOCK
Returns the status of the keyboard.
Range: ON,. OFF
Format:  %a?LOCK <cr>

?MULT
Returms scale facfor for current channel. See (CHANNELS:
Ch S:ETUP ).

Range: x.axxknn

| Format: BA?MULT «<cr>

33
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?RANGE
Returns the range for the current chanmel.
Range: 074 .
~ Format: %, RANGE <er>
TRIG |

Returns the trigger emable status of the current channel,
see ( CHANNELS:> Ch SETUP ).

Range: ENABLED, DISABLED
Format;  %a?TRIG <crs | )
*TRIGMODE |

Returns the system trigger mode. See ( Live Displé\y ).
Range: A B, C, D, INT, or EXT
Format:  %?TRIGMODE <cr>

TUNITS

Returns units for current channel. See ( Live Display ).
Raﬁge; JorV
Format: ToATUNITS <crs>

7. Data Formats

The OPTI-MUM 4001 supports a number of data. types for both
- LOGGER function and SENDER function. The short format is use
maximize data storage capability and data I/O transfer rate. The long

ASCII formats provide more information, but also require more memory

PAGE  39/58

the
d to
and
per

data item and limit the transmission speed of the instrument. The short

and long data formats may be sent with or without a status word inelu
‘gee the STATUS command. '

34
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The SHORT data type sends or logs only a 12 bit binary mantissa
four status bits for each data item (2 bytes total). In other words
exponient on 10 (expressing the number in scientific notation) ig not
recorded. If the expenent is known and is the same for all data
batch, then no information is lost while making a significant gai)
storage efficiency. By requesting or setting the channel ranges

before data transmission, there will be no ambiguity as long as
autoranging is not selected.

Data Format:

Where: o

a

b

c

dddd dddd dddd
LONG

QOabe dddd dddd dddd

PAGE

plus
the

in a
n in
hnce

indicates data item (i.e., not STATUS word)

indicates one or more pulses were skipped,
which may occur if the pulse rate exceedd the
capabilities of the communications channel

when using SENDER.
indicates last data of stream.

indicates a status change has occurred.

0-2999, overrange = 4095

The LONG data type adds an 8 bit signed 2's complement exporient
to the SHORT data type. |

Data Format:

Where: 0O
a
b

c
dddd dddd dddd

egee egee

P : \
by . . NEHRE .
'AnEanTedmobgmemp-QuaMywsUumemmmn_.Guaanmedl@88)&%SOURCE|wwwanwidg£éJm

| Oabe dddd dddd dddd ecee eeee

indicates data item

indicates one or more pulses were skip

which may occur if the pulse rate ¢ remﬂ the

ped,

capabilities of the communications | che
when using SENDER. o
indicates last data of stream.

indicates a gtatus change has

0-29939, bverra.nga = 4005 .

99 - +99 e

35
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ASCII 1.
The ASCII mode provides the same information as the LANG. fti anﬂt
but the information is formatted and sent as a ASCII ’Wihg. |'This
format is useful when uging a terminal to monitor the output bf the
OPTI-MUM 4001, or when the highest data trmsmiaslgiﬂ-ratn% are
not required. \ i
\ d
Format:  Ch:Aab . | o
datal ' | ‘ ]
data | ;
Ch:Bab
datal
Ch:Cab
Where: a is an "s" if pulses were skipped||due tb 8
bottleneck in the communications link. | Otherivise
it is a blanlk. J |
i
b is an "o" if an overrange has occurt CJI, ‘otherwise
) | it is blank (.
dataN>> 14 the data as specified in t&‘lé LOG: or

SEND: commands, or entersd vﬁ%ltha
front panel in ( OUTPUTSHJ DER
) or ( OUTPUTS> LOGGER|). | |

Data Format: d.dddEzx

Where: dddd s> 0 to 9.999
AX - -99 to +99

36
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STATUS
The status word provides information concerning changé“s to [the

PAGE  42/58

instruments state (eg. ratige or unit changes) as well ag toﬁfl‘:h seroen

input key numbers. This allows the OPTI-MUM 4001 to b

s used as

an input device for integrated test sets. The channel flambet is-

always sent as "A" for events which are not channel‘speciﬁc, while

gain and unit changes will specify the correct channel.

SHORT & LONG FORM
Status Format: Tubi dbee bnnn nnnn,

Where: 1! indicates status word (i.e., not da:

u : ‘indicates a unit (V or J) chang

nceurred.

i: indicates the gain has increased.

d : indicates the gain has decreased.

b : spare hit.

ce: indicates the channel number affe
00 ChA
01 ChB
10 Ch.C
11 Ch.D

nnn nnnn = is the key number press .

0 : no key pressed.

1-1101100 : key # starting in upper (1-108) left
corner and progressing along the top lef

ASCII FORM .
Status Format: SuldNXKX

Where: S : indicates statue word.

v : indieates a unit (V or J) change has

occurred.

it indicates the gain has increased.

d : indicates the gain has decreased.

37
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; has

Eted.

to right.
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\

|
N md.wJ tes the channal letter aﬂ‘ecLed (A, B,
, or D) l

he key number pressed,

000 : xLo key pressed.

(1- IOBJ key# starting in upper left corner and
progreésmg along the top left to mght

Note: In ASCII form, ihe status word is sent aa! 8 ASCIT
characters (= 8 bytes). ‘

38
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V. LIMITED WARRANTY

Molectron Detector, Inc. warrants the OPTI-MUM™ 4001 4-Channel Joulemeter
Ratiometer to be free from defects in materials and workmanship for a period of
one (1) year from the date of shipment when properly installed, maintsined, and
used for its intended purpose. This warranty applies only to the original purchaser
of the equipment, and only so long as the equipment is used in the dountry to
which it was originally shipped by Molectron Detector, Inc.

This warranty is null and void if the user attempts to service the equipment
himself (other than performing the maintenance described in the Operator Marual),
or if service is performed by persons who are neither trained nor authorized to do
so by Molectron Detector, Inc. If, after examination by a Molectron Service
Representative, the unit is found to be defective within the period specified above,
and Molectron Detector, Inc. is satisfied that the failure was due to defective
materialy and/or workmanship, Molectron Detector, Inc. will, at its option, repair
or repiace the defective parts without charge. Molectron Detector, Inc. reserves the
right to make the necessary repairfreplacement in its own factory, at any
authorized repair station, or at the facilities of the purchaser of the instrument.
Any shipping charges incurred shall be paid by the purchaser. i

The Express Warranty above is the sole warranty obligation of Mochtmn .‘
Detector, Inc. and the remedy provided above is in lieu of any and all.
other remedies. There are no other agreements, guarantdes or
warranties--oral or wriiten, express or implied-including, without
limitation, warranty of merchantability or fitness for a particular pﬂrpoae.
Molectron Detector, Inec. shall have no liability whatsoever for any
incidental or consequential damages arising out of any defect, improper
use or unauthorized service or repair, . i

Prior to return of a unit, or any portion thereof, the Molectron Detector Eervice
Department must be consulted to avoid unnecessary shipping. If returnl of the
equipment iz deemed necessary, a Return Material Authorization (RMA) fumber

will be assigned. This number must be recorded on the outside of the shipping
container.

39
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Features

B Pulse‘detectiah 1o 1008 pps

- W Fulsed flashiamplene

- m Laserprodictio

x 4chamel inpits
» Wide dynamiclrange pJto J,
uvtaV i

‘B High-resolution LCD and fouch

screen displa ¥

& Powerful 16-bit microprocessor

n Flexible mepuldriven

® Ratio any 2 channels

¥ Aufo range and baseline
correction |

& Auto orexternal trigger

¥ RS-232 and IFEE-488 interfaces

w Centronic parallel printer
ouiput =
| Fmgrammabié sync oiput

Functions
¥ Fulseenergy
B Mean and standatd deviation
® Minimum and maximum

W Fulse rep rate and period

w Missing pulse count

B Aatios
¥ Graphics - strip chart

Applications |

8 Pulsed faserenergy

& Multi-probe Jasgf
B Multi-probe lasz
8 Raman spectrosy

Speciostopy

¥ Oplics testing... %88 % T %R
a Non- lmeamprré I i
& Laserbeam oivelgerce|

[ rmein fst set
ke |

4
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R
=
&
%
&
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OMA40014CH :

Jaulemeter/Hatmmeter
Laser 00ntroller/Data ngyer

Description

The QPTIMUM™ 4001 brings the
best of anslog/digital electronics, a
16-bit micropracessot, and LCD
display technology together for the
first time in a versatlle, fast, and
intelligent electro-optical insmiment,
By combining a large supertwist:
dot matrx, backlit LCT} display,
travsparent touch screen and,
high-speed microprocessor with
Malectron’s fast analog peak detect
electrotics, we have created the
OPTIMUM 4-channel laberatory
pulse diagnostic systern,

With our selection of calibrated
Silicon and Pyroelectrie Joulemeter
probes, you can measure from
femtojoules to joules, UV to FAR
IR, picoseconds to milliseconds,
and a single pulse to 1000 pps.
Display pulse energy, period,
mmin/tmax, pulse count, afd other
statistics for one to four channels

‘or an energy strip chart using one

af our four default screens or
customize the displayed data using
owr inhitve menu-driven software.

///////////llfllllmmmm

ETEZCTOR, INCORRERATARD
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" The flexbility of the DM4001

is imited only by your spec;ﬁc
meagurement needs,

For converient data tmm
mission and/or remote conirol
of the OM4001, it includes! both
R3-23%2 and [EEE-488 cormiputer

1/0 ports. Use its Centronid printer

port i you simply want to djump
the data, or if your computer is

sy conh’olhng other instnidments,

vout can use our DATA LDGGER
function to capture up to. 64,000 -
energy readings and trans'mt tlr\em

on call. L(u L ‘

And finally our SYNCER fur &u S
allows you to contrel the: tiaéhng '
of your pulsed laser and, the :
the entire research or test setulll
Set the pulse period and choold ™
continueus trigaering or A hbec‘i%::
duty cyele fourst rricde), -

The versatile OP’TT«MUM 0:‘ [
is four instruments in one...| ;
Jmlemeter/ﬂatiometer/[)éﬁ .
Logger/Laser Controller. Précisith,
speed, versatility, and valLle It
its QFTIMUM! -

sl
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Operation'

9713272727

Figure 1, OAMA007 setup with oir J25 and J4-08
Joulemeter protes.
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OM4001 4CH

Joulemeter/Ratiomeler/Laser Controfler/Data Logy

Versatile 'H‘uuchscmen
Control

The beauty of the matrix touch
screen overlaved on the 640 X 200
dot-matix LCD display is #s incred-
ible versatifity. It has allowed us to
create a number of infuitive displays
that guarantee simplicity of opera-
tion. There is a single key for every
function. No dual-function keys like
so many other software<driven push-
hutton instruments. '

As you can see in Figures 5-14,
we have placed most of the furction
keys on the right-hand side of the
display and several, ke channel
selection, at the top. All important
annunciators are also located along
the top for easy viewing. When it's
time to enter probe calibration data

or serfal numbers, you can easily

er

o type it in.

Figures 5-14 represent a sarm
of some of the 18 screens. thatl
available for setup and conifrol
OM4001. You will be amaged
how easy it is to use the

OPTIMUM 4001 at first touch!

Extensive Application
Engineering Support

" access a full alpha numeric keypad

fing

are

af the
af

In the final judgement, the trs

value of the laser test instrutmens
tion you acquire is based riot o
on its price and performaﬂt:e,

also your ability to get insig’_‘ht d}’
"5

guidance from the Manufathr:
Sales/Customer Service
Organization.

We at Molectron Detectot, In

pride ourselves on our m-d&pth]

ly

-—:—

s o T hsette continuous technical suppott. Ou
DIZRLAYE PROBES NEEEL team of experienced Engirigers dihd
M —1 E ALGN Laser Scientist will help you selett
DONE - wwmme  the right Joulemeter probe and ||
NRTEHOTER nETOGE  accessories to guarantee a dolutt:
N bR S‘.}‘,ﬁ to vour pulsed measuremeiit
MSPLAVE requirernent. .
NEXTFORMAT ‘”““":"W N%w“;‘rcm We will use the OMA4001, Jotile-
SWE miheriks Py meter probes, computer and lager
— DONE, resources that are dedicated to bur
CONFIQURE "INH;'.T E#g{%’; Appllcatlﬂﬂs Lab tD WOTI-{ Dut EUEW
T e last technical uncertainty of yout- ap-
PONE coww plication. Your success rests on |Gur
."rﬁwﬁﬁuf shoulders, and we guarantee suctess!
o Please call our Applications Etigi-
NraTHBMCT neers with any technical questions
NEXTRELD ; "t Laa
b dial (800) 366-4340,
il NIT EHBET ’ n
SYNCER -
NEXT FIELD
| =
DOMNE ﬂ}lg?‘;ﬁﬂ
MEXT CHOICR
NEXTFELD
HEXTCHAN
ALLEMAN
Frppmm— LEADER
MENT 101
NEXT CHAN
T
TUMPRETATS

DONE

Figure 2 The OM4001 Menu Tree shaws the
inturtive orgranization of the function and setup
scroens (18inal)..

/ ///////////IIIIIIMﬂ’Eﬂﬂ'ﬂﬂ
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4 CH Joudemeter/Ratiometer

The OM4001 is equipped with a
powerful 16-bit microprocessor
which allows simultaneous energy
measirements with up to four
joulemeter probes from a single
pulse to 1000 pps. It acquires peak
voltages from the attached probes
and accounts for thelr ndividual
calibration facters to obtain the
absolute energy in real time. The
baseling prior to the pulse is also
measired to compensate for
baseline droop, External triggering
may be supplied to a BNC jack on
the back panel, or internal trigger-
ing may be selected from any or all
channels. The statistical batch size
may be selected by the user from
10 to 10,000 pulses.

When rurming in BATCH tniode,
the OM4001 will stop at the end of
a batch. While in repeat mede it will
run continuoushy, updating statisti-
cal variables as each batch goes .
Marny statistical quantities mav be
selected for display, such as mean,
std dev, ratio, avg power, pulse
count, pulse pered, and more,

Custom display formats are easily
created which show the quantiies of
interest in data windows on the
fromt panel. One display mode even
includes a live strip chart display
with a hardy 10X zootm-in capa-
bility. Automatic range selection is
also possible for amy chanmel not
used as an internal trigger source.

Powerful Laser Coniroller

The OM4001 incorporates a cigital
SYNC pulse generator which allows
eazy control of your laser’s repeti-
tion rate and firng sequence. You
can select rep rates from 0.001 Hz
up to 1 KHz, and a varlety of
on/off sequences are possible.
When vou consider that all the

SYNCER functions are rermotely
cortrollable with a simple computer
intetface, it is clear that the
OM4001 incorporates a very usekul
laser control function as well as its
primary tole for pulse energy
measurement.

The SYNCER batch size, duty
cycle, and of course, rep rate or
period can each be progranmed.
When FIRE js issued (remotely or
from front panel), a batch of pulses
are cutput. At 100% duty cyde,
pulses are condnuous; at 0% exactly
one batch will be oulput; and be-
tween 1% and 99%, pulse batches
are issued with quiet time between
{0 obtain the selected duty cucle.

Data Logger

To augrnent the powerful data
processing capability of the
OM4001, the LOGGER function
provides data storage in a large 128
KByte RAM memory {up to 64 000
shots). This can allow vour lab
computer to control other functions
and instruments during a run while
the QOMADQ], acquires and stores
data independently, Afterward, any
or all of LOGGER memory can be
rapidly trensferred to the computer
for further analysis, '
If desired, the LOGGER contents
may also be viewed on the
OM4001 front panel without the
use of a computer The LOGGER
memory can also act as a buffer in
the case of measuring high rep rate
lasers where the real-ime data rate
may exceed the capabiliies of the
/0 link on the computer. The
LOGGER ¢an be programmed to
stere individual pulse energles or
statistical information, and high-

- resolution pulse timing with sub-

microsecond accuracy is alse
available as an option.

Compaster Comtrol

The OMA4001 i equipped with
GPIB and R3-232 digital interfaces
for instrument coritrol and data
transfer. Corfiguring the R5-232
and GFIB ports is easily done on
the OM4001 teuch panel screen.
There are no jumpers to change
inside the case. The RS-232 port
will run up to 19.2 KBaud. Either
interface may be used at any tme.
The OM4001 will send its response
over the interface which most re-
cently received a command.

The OM4001 can send data in
standard ASCH format or in binary
format. The ASCIH format is easiest
to use for most purposes, but In
performance-ctitical applications,
the binary modes can substantially
increase data transmission and
storage efficiency.

There is also a special mode that
replaces 5 keys on the front panel
with buttons FE through F3. These
can be pressed to send user-defined
input to a cormputer directly from
the OM4001 front panel without
interrupting any ongeing processing.
This can be useful in automated test
systems.

CCL Codes

The Command and Control
Language (CCL) for the CM4001
allows remote confrol of almost all
functions availdllle from the front
panel, and inclides additional fea-
tures not used on the front panel.
After each received cormmand, the
OMA0C] will send OK if the com-
mand can be successiully processed;
otherwise an error code will be re-
turned. All commands begin with %
(percent sign), then the command
rrmemonic and numeric data, and
end with a carrage return
terrrinator.
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For example, to have the
OM4001 send pulse energies for
channels A and C, issue the com-
mand % SEND: A CH ENERGY,
C CH ENERGY, :SEND «<cr>,
Then issue % SENDER.ON <cr:-
cand the OM4001 will' continuously
send A and C channel energies
urtl % SENDER.OFF <er> is
ser,

K the command % STATUS.ON
is Isued, then the OM4001 wil
automatically send the computer a
statis byte whenever a seifing is
chatged from the front panel by
the user.

Other commands can reconfigure
the front panel, start and stop data
acquisition, and contral mary other
functions.

Controis and Conneciors

Wt A A B

FakpLLEL PORTER LHO-R

o .

f

sy

Fqire 4, Hearpanef of OM40071 4CH Jo ulsmater/HaﬁamereML

GHD LHIL]

w @ @® @

asar Controfler/Data Lagger

FRONT PANEL

SET-LUP:

Exlts the e display and accesses the primary
setup menus. There are four man headings under
the sahip menu:

Channel .

Allorars the user to enter probe calibratton and
parformance data, allocate any probe to any
chanriel; oo select the interoal tigeer lavel
thresheld.

Diigplays
Allews the operator to crante, adit, and save custom
display formats,

mg operator to 58t up the sonuter interfoce
parameters and salect vartous shabistical imetions.

Outpunts
Ernbles the operator to cotifigure the functions of

the computer cutput porte, printer port, syne output
pulse generater, ard internal dat storage.

+ DISPLAY:
Cunles the disply through four preclefined st twe
usargenerated data formats.

D.3TATS:
Clanrs rll tha statistles and Inftlates collection of a
datn geb when in BATCH HOLD meds,

UNITS:
Chaicies the display units for the slected chatne!
betwaen Volts and Joulas.

RANGE:

Tha arrow keys In thiz cell range the gain of the
salocted chantal e or dewr, The " sumibal
Iabelad *AUTO" will ant sutomatic mngn sealing for
the ezlected chanmel.

SYSTEM INFD:

The arrows keys in this cell adjust the contrast of the
LD, Praesing the souare betwesn srrows swiches
the digplay between blue on white and white an
blue, '[%are is also a chock and calendar displiny,

CHANNELS AB,C,D:
Display the full scale range of each channel. The
aparating charmel 5 selected by tauching the
aﬁpm'pﬂabe channel cell. The current cperating
ettt 15 cermated by 3 highlighted baclljmund.

TRIGGER:

Dhsnlays ond sets the trigger source ard selects
batween Internel, external, or & speciiz channel as
A bigoer sote, ‘

BATCH:
To %l_las between the two statistics modes, REPEAT,
and HOLD,

%H: k the 128 Kivte of | |
ris data ing indo the af interral
r’?ﬁnory. "I'I'u??:t%tl?g aof the logger I displayed in thiz
area, It can be off, in repeat, or batel boldd thodes of
data storege. The number of logger files ks also
chisgalayerd,

RCU/RMT: .

Shows the status of the computer interfaee ‘_R?rts
When the amall box appears edjacent to RCV, the
Instrumant i= i listan mode for <188 and
racalvn for RS-232. Whan tha box Iz net to XMT,
the etrtment 5 In t=lk mode for [EES488 and
Iransmit for RS-232.

MENLU PATH LINE / ANALOG BAR GRAPH:
Thiz Ine across the top of the display ares ingiestas
the sirent pogition in the menu tree struchare. In
the lus display, this ne beearmas a fast analeg bar
graph of the cirrently salected channel,

BACK PANEL

POWER:
The r-posifion switch naxt to the power cable
port fibms the OM4001 on and off.

PAR!AU.EL PRINTER:

Thiz Lpbrt is designed to accept & parallel type
printer catle, Tt car be used to dumn statistienl
Inforfriation diractly to Cantronic compatibla

| porithrs,

Hs-ﬁﬂﬂ:
Diata| collection end funcon control serdal
compiar lerface porl.

[EEE-488: ‘
Daln|ceflaction nmed fumeton cantrol sarllel
comptlter Interface port. .

SYNC OUT:

BNCtipe connector for sending & wsar-controllad
trimer: sigral to syrnc/rigoer input of lasers or
othes assoclxier] aoinmant.

TRI('S N:
BP]JCQW@: sonhecter for accepting axternal tigger
pulzes. )

cmlﬂwﬁw ABL.D INPUTS:
BNC-ypa conniaclors for imput sianal rom
deiflermeter probes.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



BIEBIQE’IBE 14:68 3713272727

Touchscraen Controls

T
LI

Flgure 4, Single channel defauft sorean with CHA dlsplayed.
Nota: Pulsg Statistios Mean, 5T0 DEV., efr.

Figuire 8. Dual channel default screan with CHA and CHE dispiayed.
Mote: Ratio and missing pulses, ete,

Figure 7. Single channel with strip chart default screen. Strip chart Includes
Zoom featura to axpand the scafal

ETNEREILE

B

Figure 8. Custorn uger defined 4-window dispiay. You select u 8
windows and pick the data displayed. You can credfe up to 2 screens,

TrinTm nlz

Figurs 9. Chanhel setup scroan, Displays probe calibration data and stiows
Yau 1o aod or delsts Joutameter probes.

COHERENT LMC

 Figure 14. This fs the Syncar satup screen used 15 selait puise periog, o,

PaGE ‘Ela" 5A

Figure 10. Full alpha numerfc keypad displaved when adding probe
calibration data in New Probe Manu.

nine
(it

Figure 11, Numeric kevpad dispiaved whan changing data in Channel Setup
Manu,

{ wtiw iirn §

Figure 12, Displays Logger Many for selaction of data tvpg to be logged for
gaeh chantel, B

Kt

figura 13, Shows view data screen far Logger mode. Dispilays tast data for
aach channgl, identified by fle and record numbsh:

(TR IEN

of shats, duly cycle, and continuaus or burst mode of trigganng.
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Probes & Accessories

Figure 15, OMA00T package autling showing
the fromt and side views.

Mechanical Specifications

Packate:
123 5% 11 Inches
30 %13 % 28 mm

FPower Requirement:
1207240 VAC =108, 50/60 Hz,
25 W Bwitch Selectable

Rack Mount:
19 % & Inches
48 x 15 mm

Table 1. Minimum detectable energy in joufes for standard Joulereter probes, determinad iy tha LV
afthe GMA001 orassumed to he 0.5% of Full Scale,

Joulemeter Probe Compatibility
The OMA001 is designed to work Meastwre from fJ to J, pS i msS,
with all of Molectron's Silicon and 1 to 1000 pps in the UV to Far
Pyroelectiie Joulemeter Probes: IR with NIST treceable accuracy.

» J3-02, J3-05, J3-09 ‘ ‘

s J4-05, J4-09

* J35-05, J35-10

» JOL P-1

« J25, J25HR, J25LF

» J50, J5OHR, JSOLP

Figura 16, Jowlemetzr probes and accessones,

TRIG SYNC Accessories
PUT N oUT EEE458 We have several accessories that Model JC-20 Carrying Case is a
%ﬂg %m might make it gasier to use and/or  foam lined, impact resistant plastic
gie G — — RE:232 transport our OM4001, carying suitcase for the OM4001.
chp G _oumpur CEVRONES Medel RM-2000 Rack Mount is OM-APPS Application Software
PRINTER ‘the hardware necessary to mournt is a custom program desigried for
the OM4001 into a 19 inch remote control of the OM400],

Figura 17, OM4007 system schematic, instrumentation rack. over the R5-232 interface.

g 2

| o P ] il i )
Lo R  Molectron

DETESTOR, INCORPORATEDR

o : ‘ 7470 5.W. Bridgeport Road ‘
Portland, Oregon 97224 : L 1
1
' 400) 366-434D (503) 620-9069  FAX (503) 620-8964 o
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