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Warranty

Newport Corporation warrants this product to be free from defects in material and
workmanship for a period of 1 year from the date of shipment. If found to be
defective during the warranty period, the product will either be repaired or
replaced at Newport’s option.

To exercise this warranty, write or call your local Newport representative, or
contact Newport headquarters in Irvine, California. You will be given prompt
assistance and return instructions. Send the instrument, transportation prepaid,
to the indicated service facility. Repairs will be made and the instrument re-
turned, transportation prepaid. Repaired products are warranted for the balance
of the original warranty period, or at least 90 days.

Limitation of Warranty

This warranty does not apply to defects resulting from modification or misuse
of any product or part. This warranty also does not apply to fuses, batteries,
or damage from battery leakage.

This warranty is in lieu of all other warranties, expressed or implied, including
any implied warranty of merchantability or fitness for a particular use.
Newport Corporation shall not be liable for any indirect, special, or conse-
quential damages.

Statement of Calibration

This instrument has been inspected and tested in accordance with specifica-
tions published by Newport Corporation.

The accuracy and calibration of this instrument and photodetector (where
applicable) is traceable to the National Institute for Standards and Technol-
ogy through equipment which is calibrated at planned intervals by compari-
son to the certified standards maintained at Newport Corporation.

Copyright 1994, Newport Corporation
Part No. 20303-01, Rev. D
IN-11932 (06-00)

ii



QO

Newport:

EC DECLARATION OF CONFORMITY
Model 2835-C

We declare that the accompanying product, identified with the

C E mark, meets the intent of the Electromagnetic Compatibility
Directive, 89/336/EEC and Low Voltage Directive 73/23/EEC.

Compliance was demonstrated to the following specifications:

EN50081-1 EMISSIONS:
Radiated and conducted emissions per EN55011, Group 1,
Class A

EN50082-1 IMMUNITY:
Electrostatic Discharge per IEC 1000-4-2, severity level 3
Radiated Emission Immunity per IEC 1000-4-3, severity level 2
Fast Burst Transients per IEC 1000-4-4, severity level 3
Surge Immunity per IEC 1000 4-5, severity level 3

IEC SAFETY:

Safety requirements for electrical equipment specified in
IEC 1010-1.

A
" . larasrrme

UAlain Danielo Jeff Cannon

VP European Operations General Manager-Precision Systems
Zone Industrielle 1791 Deere Avenue
45340 Beaune-la-Rolande, France Irvine, CA USA
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Safety Symbols and Terms

The following safety terms are used in this manual:

The WARNING heading in this manual explains dangers that could result in
personal injury or death.

The CAUTION heading in this manual explains hazards that could damage
the instrument.

In addition, a NOTES heading gives information to the user that may be
beneficial in the use of this instrument.

GENERAL WARNINGS AND CAUTIONS

The following general warnings and cautions are applicable to this
instrument:

WARNING

This instrument is intended for use by qualified personnel who recog-
nize shock hazards or laser hazards and are familiar with safety precau-
tions required to avoid possible injury. Read the instruction manual
thoroughly before using, to become familiar with the instrument’s
operations and capabilities.

WARNING

The American National Safety Institute (ANSI) states that a shock hazard
exists when probes or sensors are exposed to voltage levels greater then
42VDC or 42V peak AC. Do not exceed 42V between any portion of the
Model 2835-C (or any attached detector or probe) and earth ground or a
shock hazard will result.

CAUTION

There are no user serviceable parts inside the Model 2835-C. Work
performed by persons not authorized by Newport may void the war-
ranty. For instructions on obtaining warranty repair or service please
refer to Section 5 of this manual.
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Definitions

A amps

AC alternating current

ADC analog-to-digital converter
BAT battery option

BIC biconic fiber connector

BNC standard coaxial connector type

C degrees Centigrade

DC direct current

F degrees Fahrenheit

fA femtoamps

Hz hertz (cycles per second)
v current-to-voltage converter

kHz kilohertz
LSD least significant digit

k kiloOhms
mA milliamps
mV millivolts
nA nanoamps
nF nanofarads
nm nanometers

pPA picoamps
P-P peak-to-peak

RH relative humidity
S/N serial number
HA microamps

us microsecond

A% volts

W watts



Specifications

Physical Specifications:

Dimensions:
Weight:
Enclosure:

Connectors:

Power:
Display:
Display Update Rate:

Gain Ranges:

Operating Environment:

Storage Environment:

Compatible Detectors:

xi

4.2x8.8x13.9in (107 x 224 x 353 mm)
81b, 3 0z (3.7 kg)
Metal case, painted

(2) 8-Pin Sub Mini DIN CAL MODULE Inputs;
(2) BNC Analog Outputs, Trigger Output and
Trigger Input;

9 Pin D-Sub RS-232, 24 Conductor GPIB

100/120/220/240 VAC +10%, 50/60 Hz

5.5 digit annunciated VFD

10 Hz

Up to 7 decades (Detector and MODE dependent)
0°C-40°C; < 70% RH noncondensing

-20°C-60°C; < 90% RH noncondensing
Low-Power (Semiconductor) Family

High-Power (Thermopile) Family

Energy (Pyroelectric) Family



Electrical Specifications:

DC Current Measurement (Low-Power, Semiconductor Photodiode CAL MODULE)

Signal Range:!? 0 1 2 3 4 5 6
Full-Scale Current:* 2.51 nA 25.1 nA 251 nA 2.51 pA 25.1 pA 251 pA 2.50 mA
A/D Resolution: 126 fA 1.26 pA 12.6 pA 126 pA 1.26 nA 12.6 nA 126 nA
(20,000 Count Precision)

Display Noise Floor: <8LSD <1LSD <1LSD <1LSD <1LSD <1LSD <1LSD
(Input Open, Filter Off)

Full-Scale Accuracy:? +0.1% 0.05% 0.05% 0.05% 0.05% 0.05% 0.05%
(Typical)

Full-Scale Accuracy:? +0.48% .30% .30% .30% .30% .30% .30%
(Worst-Case)

Peak-Peak Current Measurement (Low-Power, Semiconductor Photodiode CAL MODULE)
Signal Range:! 2 0 1 2 3 4 5 6 7 8

Full Scale (P-P) Current:* 253nA  797nA 252pA 797pA 251pA 793pA  251pA 793 pA 251 mA

A/D Resolution: 61.7pA 195pA 616pA 195nA 6.13nA 194nA 61.3nA 194nA 613nA
Full-Scale Accuracy:? +1% +1% +1% +1% +1% +1% +1% +1% +1%
(Typical)

Full-Scale Accuracy:? +2% +2% +2% +2% +2% +2% +2% +2% +2%
(Worst Case)

Bandwidth (3db): (5Hz-1kHz) (5Hz-10kHz) (5 Hz-47kHz)

Frequency Range for
+2% (Typ) Accuracy: (50 Hz - 100 Hz) (50 Hz - 1.4 kHz) (50 Hz - 7 kHz)

Trigger Level: 4% of full scale (fixed) above ground.

! Listed signal ranges specify meter capability. Available signal ranges are detector dependent.

2Maximum measurable signal is detector dependent. See description of detector saturation message “SA”, page 83.
3 After 60 min warm-up, followed by execution of AUTOCAL command. See Section 2.4.4.

4 Full scale current may vary due to AUTOCAL compensation of DC offsets.

Analog Output

Full Scale Voltage: 0-2.5V into 50Q

Accuracy: +2.5%

xii



D.C. Voltage Measurement (Thermopile CAL MODULE)

Signal Range:!?2 0 1 2 3
Full Scale Voltage:* 2.49 mV 24.9 mV 249 mV 249V
(20,000 Count Precision)

Resolution: 125nV 1.25 pv 125 pv 125 pv
(20,000 Count Precision)

Display Noise Floor: <8LSD <1LSD <1LSD <1LSD
(Input Shorted)

Full Scale Accuracy (Typ.):? +.3% +.2% +.1% +.05%
Full Scale Accuracy: +.56% +.36% +.18% +.1%
(Worst Case)

Bandwidth (3db): 5Hz 5Hz 5Hz 5Hz

Pulse Voltage Measurement (Energy, Pyroelectric CAL MODULE)
Signal Range:! 0 1 2 3 4 5 6 7 8 9

Full Scale Voltage:>* 789 pV 250 mV 7.89mV 25.0mV 789mV 250mV 789 mV 250V 791V 250V
A/D Resolution: 193nV  610nV 193 pV 6.10pV 193 pV 61.0pV 193 pV  610pV 1.93mV 6.10 mV

Full-Scale Accuracy:®* +1% +1% +1% +1% +1% +1% +1% +1% +1% +1%
(Typical)

Full-Scale Accuracy:®* +2% +2% +2% +2% +2% +2% +2% +2% +2% +2%
(Worst Case)

Maximum Pulse Repetition Rate: 2 kHz

Trigger Level: 8% of Full Scale! (fixed)

! Listed signal ranges specify meter capability. Available signal ranges are detector dependent.
2 Full scale voltage is measured relative to baseline voltage.

3 After 60 min warm-up, followed by AUTOCAL command. See Section 2.4.4.

4 Full scale voltage may vary due to AUTOCAL compensation of DC offsets.

Analog Output

Full Scale Voltage: 0-2.5V into 50Q

Accuracy: +5.0%

xiii



Detector Signals and Calculations:

S Represents the most recent signal value ob-
tained from the A/D converter. It may represent
amps or volts and may be analog and or digitally
filtered.

S Represents the value stored as a reference signal
for subsequent use in signal offset, i.e. ZERO
calculations. S ;=0 when ZERO is off.

S-S Represents the most recent net signal value.
This is the value that is displayed when units are
set to Amps or Volts. Note that Sq = 0 when
ZERO is off.

(S -S ) Measurement calculation when the display units
d .
are Watts or Joules. R, is the detector

R, responsivity associated with the current wave-
length setting.
(S _3 ) /R Measurement calculation when the display
10 log{ ajf 4 ] units are ten times the (base ten) logarithm of the
ImW ratio of the measured power to 1 mW, i.e. dBm.
(S _s ) /R Measurement calculation when the display units
W are the ratio of measured power to the value
) stored by the STO-REF function.
(S _s ) /R Measurement calculation when the display units
10log ¥ Pd) are ten times the (base ten) logarithm of the
STO-REF ratio of measured power to the value stored by

the STO-REF function.
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Section 1

General Information

m System Review

The Model 2835-C Multi-Function Optical Meter is a high performance
instrument with a wealth of measurement and triggering features designed
to provide measurement sensitivity, flexibility and speed. In spite of its
power, Model 2835-C is also designed to provide simple operation with
direct panel access to basic features and a shallow menu for access to
advanced features.

Great flexibility exists within the command structure of the Model 2835-C
so that even complex measurements can be set up quickly and easily. The
2835-C can react to or provide triggering, act as an exposure or noise meter,
or data log up to 1,000 measurements per channel!

The Model 2835-C is compatible with all of Newport’s Low-Power, High-Power
and Energy detector families. Afamily tree of the 2835-C compatible detectors
and accessoriesis showninFigure 1 below.

818T-10/CM FP3-FH1
818T-30/CM
818T-150/CM
818T-150X/CM

818-UV/CM
818J-09/CM | 818-SL/CM
818J-09B/CM 818-IR/CM
818J-25/CM |
818J-25B/CM 818-ST/CM
818J-50/CM | 818-FA3-SMA
818J-50B/CM | 818-FA3-ST
| 818-FA3-FC

Figure 1 - Model 2835-C Controller and Accessories



m Scope of This Manual

The Model 2835-C connects to detectors through a calibration module con-
taining information unique to the detector being used. Calibration modules
are ordered with a detector at the time of purchase and are labeled with the
detector’s model number and serial number. Detectors with calibration
modules have a“/CM” appended to their model number.

EXAMPLE: 818-SL (no calib. module) 818-SL./CM (with calibration module)

m Unpacking and Inspection

Please carefully read this instruction manual before using the Model 2835-C
Multi-Function Optical Meter. Be especially careful to observe the warnings and
cautions throughout this manual. If any operating instructions are not clear,
contact Newport Corporation. This instruction manual contains the necessary
information for operation and maintenance of the Newport Model 2835-C Multi-
Function Optical Meter as well as information for troubleshooting and obtaining
serviceif necessary. Thisinformationis divided into the following sections:

Section 1 General Information and Functional Description
Section 2 System Operation

Section 3 Principles of Operation

Section4 Computer Interfacing

Section5 Remote Command Reference

Section 6 Maintenance, Test,and Troubleshooting
Section 7 FactoryService

Appendix A Syntax and Definitions

AppendixB Error Messages

AppendixC Status Reporting System

AppendixD Sample Programs

All Model 2835-C Multi-Function Optical Meters are carefully assembled,
tested and inspected before shipment. Uponreceiving this instrument, check
for any obvious signs of physical damage that might have occurred during
shipment. Report any such damage tothe shipping agent immediately. Retain
the original packing materials in case reshipment becomes necessary.



Preparation for Use

The Model 2835-C Multi-Function Optical Meter should have some operations
performed before measurements are made. Theseinclude:

Connecting AC Power (Section 2.5)

Detector Connection and Setup (Section 2.6)

m Optional Accessories and Services

The Newport Catalog presents up-to-date information on detectors, detector
accessories and detector calibration services available for use with the Model
2835-C. Refer toFigure 1 for the Model 2835-C family tree of accessories.



Section 2

System Operation

m Introduction

m Display

The Model 2835-C is designed to provide quick operation and to avoid a steep
learning curve. This section starts by giving a brieflisting of display, key pad
and menu command features. Much of the Model 2835-C’s operation will be
obvious after these descriptions. The manual then explains each key opera-
tionand menu command in detail. Reference each of these detailed explana-
tions asrequired when getting started.

Measurement
Activity
Annunciator

Measurement
Mode
Annunciators

The Model 2835-C incorporates avacuum fluorescent display, VFD, which can
be clearly observed with most laser goggles and at high angles of incidence.
Figure 2illustrates and identifies the primaryregions and annunciators within
the Model 2835-C’s display.
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MODE: % P-P DCINTG SNGL CONT PULSE FILTER: ANLG + DIG
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Figure 2a—Model 2835-C VFD Display
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Figure 2b—Description of Model 2835-C Display Regions



H Top Level Key Functions

Table 1 -Model 2835-C Display Annunciators

Annunciator Comment

CHA Thedisplayis showing Channel A information.

CHB Thedisplayis showing Channel B information.

o Blinking indicates that the meter is making
measurements.

DC Meter is set to make DC signal measurements.

INTG Meter is set to make INTEGRATED signal
measurements.

P-P Meter is set to make Peak-to-Peak signal
measurements.

SNGL Meter will make only one measurement per front

panel or external trigger.

CONT Meter will continuously make measurements until
stopped.

PULSE Meter is set to make pulse energy measurements.

ANLG Analogsignalfilteringis on.

DIG Digital signal filteringis on.

SHIFT Indicates that the next key press will execute ablue

key function.

MENU Meter and display are in menu mode. Measurement
is stopped.

STORE Meter is logging measurements into memory, i.e.
datalogging.

USRCAL User (versus calibration module) has supplied the
detectorresponsivityinuse.

EXT External trigger input is enabled.

AUTO Automatic signal gainrangingis on.

ZERO Background signal subtraction (zeroing) is on.

ATTN Theresponsivityinuseincludes the affect of the

detector’s attenuator.

Operating controls for the Model 2835-C are found on both the front and rear
panels of the Model 2835-C. For measurement operation, only the front panel
controls areused. Rear panel controls are used for AC line power setup,
Section 2.5. The front panel key pad of the Model 2835-C, Figure 3, provides
quickaccess tomeasurement functions and menu access toadvanced fea-
tures and setup parameters. Most of the keys on the front panel only affect
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the channelindicated by the display channel annunciators. Table 2 and
Sections 2.3.1through 2.3.21list and describe each top level key function.
Menu level key functions are discussed in Section 2.4.

[(LOCAL)] [STOREFf [REFSEL| [ A | | FIANG% h 4

SHIFT [DISP®:] [FILTER] [(ZERO | [AUTO L CHA ] CHB

[ [ ] [ EXT | [(MENU| (ENTER| [ Esc | [ <« | [ »
A= [ R/'s | [MODE] UNITS (sTATS| [(RISA | [RISB]

Figure 3 - Front Panel Key Pad

Table 2-Top Level Key Functions and Associated Remote Commands

Keypad = Remote Commands Description

mal None Turns the Model 2835-C on and off.

SHIFT None Enables the blue key functions.

DISP’®:  DISP,DISP? Cycles display brightness:

OFF,LOW,NORM and HIGH.

FILTER  FILTER_n,FILTER_n? Cyclessignalfiltering:

OFF, ANLG, DIG and ANLG+DIG.

ZERO ZERO_n,ZERO_n?, Zeroes the display via offset subtraction.
STOZERO_n,ZEROVAL_n?

AUTO AUTO_n,AUTO_n? Turns automatic gain ranging on and off.

CHA DISPCH, DISPCH? Selects channel A as the display channel.

CHB DISPCH, DISPCH? Selects channel B as the display channel.

STOREF STOREF_n,STOREF_n? Stores last reading for future dB and

REL measurements.

REFSEL  REFSEL_n,REFSEL_n? Selects thereference sourcetobeused

for dB and REL measurements.

A LAMBDA_n, LAMBDA_n? Displays and edits the calibration

wavelengthinuse.

RANGE RANGE_n, RANGE_n? Displays signal gainrange in use.

V. A None Adjusts gain range or parameter

values or moves through alist.

R/S RUN, STOP Toggles the signal acquisition of

both channels.

MODE MODE_n,MODE_n? Cycles meter between allowed

measurement modes.

UNITS UNITS_n, UNITS_n? Cycles display measurement units

between those allowed.

STATS STSIZE_n,STSIZE_n?,STMAX_n? Displays statistics.: Max, Min,
STMIN_n?,STMXMN_n? Max-Min, Mean and Std. Dev.
STMEAN_n,STSDEV_n?

R/SA RUN_A,RUN_A? Starts and stops channel A signal

acquisition.



R/SB RUN_B,RUN_B? Starts and stops channel B signal
acquisition.

EXT EXT Enable or disable external triggering.

MENU None Enter or exit MENU command mode.

ENTER None Select next lower menu level or enter
editmode.

ESC None Escape to next higher menu level or

escapeeditmode.

< , > None Zooms bargraph in or out. When in
Edit mode, selects the digit to be
edited by the ¥ , A keys.

Note: n in a remote command stands for A (channel A) or B (channel B).

2.3.1 IO-L, Power

The R key toggles the Model 2835-C on and off. To turn the meter on, depress
the M keyinuntil it clicks and stays in its depressed position. To turnthe
meter off, press the key again until it clicks and rebounds toits original length.

2.3.2 SHIFT

When SHIFT is pressed, the SHIFT display annunciator lights and the blue key
functions (such as STOREF) are enabled. The next key press will cause that
blue function to be executed and the “shift status” to disable.

2.3.3 DISP-#,Display Brightness

This key cycles the display and the backlit key pad through: OFF, LOW, NORM
and HIGH brightness levels. This allows a user to operate in a dark environ-
ment without light pollution from the display, (except for one dim scanning
decimal point and the measurement activity annunciator).When the display is
OFF, theR/S,R/S A, or R/S B keys may be used to manually trigger measure-
ments. Any other key press returns the display to the LOW brightness state
while ignoring the key function.

2.3.4 FILTER, Signal Filtering

Press this keyto cycleinput signal filtering between: OFF, ANLG, DIG,
ANLG+DIG. This function provides methods of lowering the noise observed in
the measurement data and the analog output. When the ANLG annunciator is
lit,a5Hz low pass filter lowers the noise floor by attenuating high frequency
signal components. ANLGfiltering is not available to High Power detectors,
Energy detectors or any P-P modes.

When the DIGdisplay annunciator is lit, measurements pass through amoving
10-sample averaging buffer before being further processed, stored or communi-
cated tothedisplay or computer interfaces. With DIG on, all observable values
represent digitally averaged resultsrelative to the original A/D conversions.
This averagingis independent of the subsequent processing available through
the STATS buffer, Section 2.3.15.



2.3.5 ZERO, Offset Subtraction

This key turns offset subtraction on and off. When turned on, the ZERO
annunciator lights and the last signal reading is saved as S, and subtracted
fromall subsequent signal readings S. This causes subsequent signal calcula-
tions (and the display) to use the value S-S instead of S.

Offset subtraction allows one toremove the effects of ambient DC signals, by
zeroing the display before making a measurement. Pressing the ZERO key a
second time turns off the ZERO annunciator and stops offset subtraction.

2.3.6 AUTO, Automatic Gain Ranging

The AUTO key toggles automatic signal ranging on and off. When on, the
AUTO annunciator lights and the signal range (amplifier gain) is adjusted to
utilize maximum analog-to-digital converter resolution. When AUTO is turned
off, the AUTO annunciator is turned off and the signal range is left in its
current state.

Signal range can be manually controlled by the ¥ , & arrow keys. Pressing an
V A arrow key when AUTO is on (and STATS, MENU and A are off), turns
AUTO off and executes the manual range change. See RANGE, Section 2.3.11.

Signal range changes will often not coincide with observable changes tothe
displayvalue as the displayis scaled by the detector responsivity and so must
adjustindependently. Signal range gains willoccurin 1 decade steps when auto
ranging and 1 or !/2decade steps (depending on MODE) when manual ranging.

When auto ranging in CONT PULSE mode, the arrival rate of pulses must be
above 1 Hz. In P-P CONT mode, the arrival rate of peaks must be above 50 Hz.

AUTO gainrangingis not allowed in SNGL measurement modes. When exiting
aSNGL measurement MODE, AUTO will turn back on if it was on when the
SNGL measurement mode was entered. (See MODE, Section 2.3.13)

2.3.7 CHA (B), Display Channel A (or B)

CH A causes channel A to be the display channel. CH B causes channel B to be
the display channel. The display channel annunciators willindicate which
channelis currently the display channel. When adisplay channelis selected,
thefront panelwill change toreflectits settings and measurement data.
Operations from the keypad or menu that affect a specific channel will only
affect the currently displayed channel and not the other.

2.3.8 STOREF, Store Reference Value

STOREF causes thelast measurement, D, to be stored asD_ for subsequent
useinrelative measurement calculations. When units arerelative, REL, and
the stored referenceis selected, the displayed valueis theratioD/D_,. When
units arelogarithmic relative, dB, and the stored referenceis selected the
displayed valueis the function 10log (D/D ). D_,is always a power reading
stored in the units of Watts. Press STO REF to causeanew D to overwrite the
existingD_ value.

NOTE

Whennot using remote interface operation and when displaying relative dB
or RELmeasurements with the stored reference selected, the message
display areawill show the STO REF value used in the calculation.



2.3.9 REFSEL,SelectReference

The REF SEL key is used to select the reference value, Dref, to be used for
relative, REL, and logarithmic relative, dB, unit readings. Press the REF SEL.
keyto display thereference sourceinthe message display area. The EDIT
annunciator will belit and the current selection will blink. Press ¥ , A to
selectanewreference source. The choices will be:

STOREF-Thelast stored measurement

USRREF-User defined reference (see the USRREF command in Section 5.3
Device Dependent Commands)

CHA(B)-The other channel

Press ENTERto accept thenewreference source and exit the select reference
mode. Press REF SEL or ESC to exit without changing the reference source.

NOTE

The CHA(B) sourceis only applicable if the other channelis available. If the
other channel is not availble then N/A will appear next to CHA(B) and you
will not be able to select it.

2.3.10 2,Wavelength

Adetector calibration module contains responsivity data for its assigned
detector at discrete wavelengths. By telling the meter which wavelength s
being measured, the correct responsivity valueis used in calculating the
measured power or energy. When awavelength falls between two calibration
points, linear interpolation is used to approximate the trueresponsivity value.

PresstheAkeytodisplay the measurement wavelength in the message
display area. Press ENTER tolight the EDIT annunciator and cause the last
digit of the wavelength to blink. Press ¥, & to adjust the blinking digit up or
down and €4, » to change which digit blinks. Press the ENTER a second time
toaccept the new wavelength and exit the wavelength edit/display mode.
Press A or ESC to exit without changing the wavelength.

2.3.11 RANGE, Signal Range

RANGE key allows the user to view the amplifier signal range. Signal ranges
stepin1or1/2decade gainincrements (MODE dependent) as the RANGE is
changed in order to utilize maximum resolution from the meter’s analog-to-
digital converters. The available signal ranges are detector and mode depen-
dent. Press RANGE to display the signal range number in the message display
area. IfAUTOis on, then the signal range number will change if the detector signal
varies more thanadecadein magnitude. Signal range changes can occur without
aneffect onthedisplayed measurement value. Press RANGE a second time to exit
thesignalrange display mode.

Pressthe ¥, A arrow keys to increase or decrease the signal range. If AUTO
ison, pressingthe ¥ , A arrow keys will disable AUTO and cause the signal
range to change. Manual ranging is useful when working with external analog
recording equipment.

NOTE

Pressingthe ¥ , A arrow keys will disable AUTO ranging and change the signal
range even when the signal range is not being displayed via the RANGE key.



2.3.12 R/S,Run-Stop

TheR/Srun-stop key provides front panel control over dataacquisition for both
channels simultaneously.Ifthe channelis in SNGL measurement mode, each
R/Skeypress causes onereadingtobetaken. In CONT measurement mode, each
R/Skey presstoggles continuous dataacquisition on and off.

The activity annunciator (Figure 2b) flashes toindicate that readings are being
taken onthedisplayed channel asindicated in the upper right hand corner of
the display. A steady glow indicates that the meter is armed and waiting for a
pulse or P-P waveformto arrive. Theindicator is off when data acquisition on
the displayed channel has been stopped. Inthe special case that both chan-
nels are started together in DC CONT mode the readings will be synchronized
together with channel Areadings leading channel Breadings by about 70 usec.
Otherwise the channels runindependent of each other.

2.3.13 MODE, Measurement Mode

The Model 2835-C provides anumber of measurement modes for acquiring
data. At power on, the meter checks the detector’s calibration module to
determine which measurement modes the detector supports. Table 3
describes the measurement modes available for each detector family.

Table 3— Newport Detector Families and Available Measurement Modes

Low-Power High-Power Energy

DCCONT o o

DCSNGL ©) ©)

INTG ©) ©)

P-PCONT ©)

P-P SNGL ©)

CONT PULSE o
SNGLPULSE ©)

@ marks the default mode for the detector family.

Pressthe MODE key repeatedly until the desired modeis indicated in the mode
annunciator area of the display, see Table 4. When selecting anew mode, the
display units will change to appropriate default units. See Section 2.3.14 for
more details about units.
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Mode

Table 4-Model 2835-C Measurement Modes

Description

DCCONT

DCSNGL

INTG

P-PCONT

P-PSNGL

CONT PULSE

SNGLPULSE

Measurement occurs at aprogrammable samplerate,
Section2.4.7.

Ameasurement is taken every time the meter receives a
trigger uptoa500Hz rate when two detector calibration
modules are plugged into the meter and 1000Hz for one.
(AUTOis disabled in SNGL mode.)

Measurements occur at 400Hz and are trapezoidally
integrated to get an energyresult. An R/Skey press or
external trigger sets the display to 0.0000 and sampling
starts. Asecond R/Skeypress or external trigger termi-
natesintegration.

Acquisitionis driven by the arrival of high-low peak
pairs. Ameasurement is processed for every high-low
peak pair up to afrequency of 500Hz when two detector
calibration modules are plugged into the meter and
1000Hz for one. NOTE: pair captures experience a
minimum 2 or 1 ms separationrespectively.

Atrigger! arms the meter to capture the next high-low
peak pair. Triggers can occur at a rate of up to 500Hz
when two detector calibration modules are plugged into
the meter and 1000Hz for one. (AUTO is disabled in
SNGLmode.)

The meter captures every energy pulse up to afrequency
of 500Hz when two detector calibration modules are
pluggedintothe meter and 1000Hz for one. Above this
rate, pulse acquisitions experience aminimum 2 or 1 ms
separationrespectively.

Atrigger! arms the meter to capture the next energy
pulse. Triggers can occur at a rate of up to 500Hz when
two detector calibration modules are plugged into the
meter and 1000Hz for one. (AUTO is disabled in SNGL
mode.)

“Trigger” refers to acommand to start or stop signal acquisition. Trigger
sources are the R/Skey, the external trigger input and remote interface

commands.

2.3.14 UNITS, Display Units

Measurements can be displayed in various units. The set of units available at
any giventimeis determined by the detector type and the measurement
mode. Press the UNITS key repeatedly to cycle the display through the set of
available units. Table 5 describes the sets of available units for each detector
family as afunction of the measurement mode.
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Table 5-Valid Display Units Available to Detector Families by MODE.

FAMILY MODE \% A W W/cm? J J/em?  Erg Erg/cm? dBm dB REL
Low-Power = DCCONT O o O O O O
Low-Power =~ DCSNGL O o O O O O
Low-Power  INTG o O O O
Low-Power  P-PCONT O o O O O O
Low-Power  P-PSNGL O o O O O O
High-Power = DC CONT O [ O O O O
High-Power = DCSNGL O [ O O O O
High-Power INTG o O O O
Energy CONTPULSE ©) [ O O O O
Energy SNGLPULSE ©) [ O O O O
@ denotes the default units for the detector family in the given measurement
mode. Some display units are abbreviated. Table 6 lists displayed units
versus actual measurement units. Display units arelimited to four characters
in order to provide for display engineering prefixes such as: p,n,u, mand k
(pico, nano, micro, milliand kilorespectively).
Table 6 - Displayed Unit Abbreviations Versus Actual Measurement Units.
Actual Units \% A W J Erg W/cm? J/cm? Erg/cm? dBm dB REL
Displayed Units \Y A W J ERG W/cm J/cm E/cm dBm dB E+dd

2.3.15 STATS, Moving Statistics

The STATS key causes alist of statistical results from the stats buffer of the
display channeltobedisplayed inthe message display area. The stats buffer
isamoving datawindow containing the most recent measurements to adepth
1<N<100. The default valueis N = 10. Display occurs without disrupting
dataacquisition or storage and results are continuously updated.

Pressthe STATS keyto enter the stats display list. The first statistic displayed
will be the stats buffer depth N. Press the ¥, A adjust keys to move through
thelist. The following statistics are available: N, MAX, MIN, MAX-MIN, MEAN
and STDDEV.

When the STATS buffer depth, N, is displayed, it can be adjusted by pressing
ENTER and using the ¥, A keys to set a new value for N. Press the ENTER
key to adopt the new value for N and escape the edit mode. The STATS buffer
is cleared whenever anew stats buffer depth N, or MODE or UNITS is estab-
lished. Press the STATS key a second time to exit the stats display mode.

2.3.16 R/SA(B),Run-Stop Channel A (or B)

The R/S Aand R/S B run-stop keys provides front panel control over data
acquisition for each individual channel. When in SNGL. measurement mode,
eachR/SA(B) key press causes onereading to be taken on the respective
channel. In CONT measurement mode, each R/SA(B) key press toggles
continuous data acquisition on and off on the respective channel.

12



The activity annunciator (Figure 2b) flashes toindicate that readings are being
taken onthedisplay channel asindicated in theupperrighthand corner of the
display. A steady glow indicates that the meter is armed and waiting for a
pulse or P-P waveformto arrive. The indicator is off when data acquisition on
thedisplayed channel has been stopped.

2.3.17 EXT,External Trigger

EXT enables and disables the triggering of data acquisition through therear
panel trigger input BNC connector. The meter can be configured to be
triggered by either arising or falling edge TTL signal. See Section 2.4.9.

Press EXT tolight the EXT annunciator and enable the external trigger input to
both channels. The Model 2835-C will still respond to triggers from the R/S,R/S
A, or R/S Bkeys even when the EXT trigger is enabled. Press the EXT key a
second timeto turn off the annunciator and disable the external trigger input.

2.3.18 MENU

The MENU key provides access toadvanced features and parameters. Press
the MENU key to stop all data acquisition, light the MENU annunciator, and
display the first item of the top level menu list. Press the MENU key a second
time toimmediately exit the menu. Menu structure and functions are pre-
sentedin Section 2.4. The menu consists of a series of lists and parameter
values. Most parameter values can be edited to configure the meter. Lists are
moved through viathe ¥, A keys. To move to alower level list, press the
ENTERkey. To escape alower level list, press the ESC key.

Inthe menu, all key functions are ignored except for the MENU, ENTER, ESC
and the ¥, A keys. Each key will act without having to initially press SHIFT.
Pressing SHIFT will toggle the SHIFT annunciator, but it will not effect anything
elsewhenin MENU mode.

To edit adisplayed parameter press ENTER. This enables the edit mode and
causes the parameter (or a digit) to blink. Press the ¥ , A keys to adjust the
parameter through its allowed list or to count the blinking digit up and down.
When adjusting anumerical value, the € P keys can be used to change
which decimal digit blinks. Press ENTER to adopt the new value and escape
the editing mode. Press ESC to leave the editing mode without adopting the
new value.

2.3.19 ENTER

ENTER allows one to move lower into the menu when in menu mode, to enter
editing mode when an editable parameter is being displayed and to adopt a
new parameter value after it has been edited. Editable parameters canbe
found both in and out of the menu mode. If ENTER is pressed when anon-
editable parameteris being displayed, the key pressisignored.

2.3.20 ESC,Escape

ESC allows one to escape to the next higher level when in menu mode and to
escape editing mode when editing a parameter value without adopting any
changestothe parameter. At the top level of the menu, pressing the ESC key
exits the menumode. The ESC key also allows one to escape various other
display modes such as STATS or wavelength display or amplifier signal gain
range display modes. When there is nothing to escape from, the ESC key is
ignored.
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2321 v A 4, > Adjust

TheV A 4 P keys allow one to adjust various parameter states and values.
Innormal operation, the ¥ , A keys turn AUTO off and adjust the amplifier
signal gain. In any other mode, the ¥ , A keys cause one to move through alist
or to adjust a blinking digit. The 4 ,» keys zoom the bargraph (€ in,» out)
andin edit mode, select which digit of anumerical value will blink.

Menu functions provide control over parameter values and methods of
making measurements. The menu consists of a number of lists and param-
eter values. Table 7 presents a quick summary of the hierarchy of the
menu functions and parameters. Most settings displayed in the menu and
changes to those settings affect the channel indicated by the display
channel annunciator.

2.4.1 MenuAccessand Movement

To accessthe menu press MENU. The MENU annunciator will light and data
acquisition will stop. Menu labels and parameter values are displayed in the
message display area. Thefirst, second and third leftmost decimal points
within this areaindicate a current position at the top, second, third or fourth
level of the menu hierarchy, Figure 4. Table 7 presents the menu functions
and their hierarchy.

M M M M
Top Level I’l_\l &\l I’ﬁ m
N M N M
Second Level I/l\l /l\l I/l\ I/l\l
AN NN AN

_ N M M M
Third Level |_J &\l I |

N

Fourth Level W W W W
I, I I

Figure 4—Decimal PointIndication of Menu Hierarchy Position

Inthe menu, valid keys are limited to those needed to perform operations to
move through the menu or edit a parameter value. In the menu, it is not
necessary to hit the SHIFT key to invoke the action of the menu keys: MENU,
ENTER,ESCor ¥, A 4 P . The SHIFT key will toggle the SHIFT annunciator,
but with no effect on subsequent pressings of other keys. Once in the menu,
therules for moving through the menu are as follows:

i. Press ENTERtomoveto the nextlevel down or to enter the edit mode if a
editable parameter is being displayed and to accept a parameter valuein
its currently displayed state and exit edit mode.

ii. Press ESC to move to the next level up or to escape the menu when at the
toplevel or to exit edit mode without changing the parameter value being
edited.

iii. Press MENUtoimmediately escapethe menuregardless of current level
withinthe menu.
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iv. Usethe ¥, A keys to move up or down through a menu list on a given
level. Also use these keys to adjust a parameter or decimal value when in

editmode.

v. Use the 4 , P keys to select the digit being adjusted when in edit mode.

Table 7—-Menu Level Key Functions and Parameters

Top Level Second Level Third Level
DATASTORE <= > DATASTORE OFF <- - DATASTORE ON, OFF
CLRDATABUFFER
(or DATABUFFER CLR)
SLIDE BUFFER <= > SLIDE, FIXBUFFER
D_BUFSIZE dddd <= > D_BUF_SIZEdddd
VIEW DATA <= > dddd OF dddd
SAVE CONFIG < > SAVETOd
RECALL CONFIG <= > RCLDEFAULT,d
ATTENUATOR <= > ATTN ON, OFF
AUTO CAL
DET SWITCHPOS <= > SWITCHPOSS, I, L
USER CALIB < -> USR CAL OFF < > USR CAL ON, OFF
USRRESP < = d.dddE+d A/WT
PRESENT RESP <= > d.dddE+dA/W T
DCSAMPLING <= > SAMPLE PREC <= -> PREC=20000, 4096
CNT
SAMPLEFREQ <= > FREQ =ddd.ddd HZ
TRIGGER OUT <= > TRIG ONCMPLT < > TRIG ON CMPLT,
TRIGAT FREQ,
TRIGONLEVEL,
TRIG ONINTG,
TRIG OUT OFF
TRIGPOLARITY <= > TRIGACTIVELO, HI
TRIGGERFREQ <= > FREQ=dddd.ddd HZ
TRIGGERLEVEL <= > LVL= #+d.ddd E+dd W
TRIGGERINTG <= > INTG=#d.ddd E+dd ]
EXT TRIGGERIN <= > FALLING, RISING EDGE
BAR GRAPH ON <= > BAR GRAPH ON, OFF
TONE OFF <= > TONE ON, OFF
REMOTESETUP <= > GPIBADDRdd <= > GPIBADDRdd
BAUDRATE 9600 <= > BAUDRATE 1200,
2400,4800, 9600, 19.2K
RS-232 ECHO OFF < -> RS-232ECHO ON, OFF
GENERALINFO <= > MODEL 2835-C
SW VERSION d.d
DETECTORINFO <= > MODEL xxxxxx
DET SNddddd
ATTNSNddddd
CALddMONyyyy

"Units may be in A/W, V/Wor V/J.
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Items in bold italics type are editable states or decimal values. Decimals are
denoted by d. Move vertically viathe ¥ , A keys. Move horizontally via
ENTER and ESC.

2.4.2 DataStore

The Model 2835-C allows a user to save up to 1000 measurements for each
channelfor atotal of 2000 measurements. These measurements are stored in
aninternal buffer for subsequent viewing or transmission over acomputer
interface. A separate buffer is maintained and configured for each channel.
Datais maintained on power down, but lost when anew configuration is
loaded, Section 2.4.3, or when the buffer is cleared viathe CLRDATA BUFFER
command or when data with new units is being stored.

The data store buffer operates in two ways: SLIDE or FIX. In SLIDE configura-
tion, the buffer slides along storing the most recent measurements up to the
size of the buffer. Beyond this, as data enters the buffer, the oldest data is
pushed out and lost. In FIX configuration, data storing continues until the data
bufferis full. After this, dataacquisition stops and no additional data canbe
stored without first clearing the buffer viathe CLR DATA BUFFER command.
DATABUFFER CLRis displayed when the buffer is empty.

The size of the buffer is set by the D_BUF_SIZE dddd menu function. Edit the
value ddddto establish the number of data points that the buffer will hold
before dropping old data or stopping data storage.

Datastoring is enabled by the user viathe DATA STORE menu function. Edit
the ON, OFF condition to enable or disable data storing and the associated
STORE annunciator.

Whenin CONT mode, dataacquisition and storage is resumed immediately
upon exiting the menus if acquisition is active as the menu is entered. When
acquisitionis not active when the menuis entered, or when in SNGL or INTG
mode, data acquisition and storage requires aninitiating R/Skey press,
externaltrigger oraremote RUN command upon exiting the menu.

Buffer data can be viewed viathe VIEW DATA menu command. Dataare dis-played
inthemeasurement areawhilethe message areadisplays the position withinthe
buffer: dddd ofdddd. Usethe ¥ , A keystomovethroughthe buffer data. The
valuedddd =0001is thefirst,i.e.the oldest datum.

NOTE

When DATASTORE s off, CONT acquisition mode behavior defaults to the
condition where data acquisition is begun without the requirement of a
starting trigger. SNGL acquisition modes always require a trigger for each
acquisition.

Table 8- Data Store Operations

Menu Operation Keypad Commands Associated Remote Commands
DATA STORE ON, OFF Edit ON, OFF status. DSE_n,DSE_n?
DATABUFFER CLR or
CLRDATABUFFER If CLRDATABUFFER, DSCLR_n
press ENTERto clear buffer
SLIDE, FIX BUFFER Edit SLIDE, FIX BUFFER DSBUF_n, DSBUF_n?
D_BUF_SIZEdddd Edit D_BUF_SIZEdddd DSSZ_n,DSSZ_n?
VIEWDATA PressENTER and use DS_n?,DSCNT_n?,DSUNITS_n?
V A keys.
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NOTE

ninaremote command stands for A (channel A) or B (channel B).

2.4.3 MeterConfiguration

The Model 2835-C provides amethod to save the configuration of the entire
meter and torecall that configuration for later use even if the meter has been
turned off. Thisis accomplished through configuration buffers maintained in
nonvolatile memory. Configuration buffers arenumbered 0 to 9 with buffer 0
being a DEFAULT buffer which can only be recalled but not saved to. The
reset state of all the buffers except the default buffer is empty. Empty buffers
cannot berecalled.

Arecalled configuration becomes the current configuration of the meter. Any
changes tothe current configuration must be saved via SAVE CONFIG or they
will belost when anew configurationis recalled.

The meter willnot recall a configuration that is not compatible with either
detector calibration module currently plugged into the meter. Configurations

using the same model of detector are compatible while configurations using
different models of detectors areincompatible.The default configuration of
themeter depends upon the detector family. Thelist of configuration param-
eters stored in a configuration buffer as well as their default values versus
detector family arelisted in Table 9 below:

Table 9- Configuration Parameters and Default Conditions

Parameter Detector Family Default Condition
MODE Low-Power,High-Power =~ DC CONT
Energy CONTPULSE
UNITS Low-Power,High-Power W
Energy J
A,Lambda Lowest available
PRESENT RESP PRESENT RESP
USRCAL OFF
ATTN OFF
FILTER OFF
DC SAMPLE PREC Low-Power, High-Power 20,000 CNT
DCSAMPLEFREQ 25Hz
AUTO ON
RANGE Lowestavailable
ZERO OFF
ZeroValue 0.000
REF SEL STOREF
Reference Value 0.001
STATS Buffer Size 10
DET SWITCHPOS Energy [,(Intermediate)
DATASTORE OFF
DATASTOREBUFFER SLIDE



Parameter Detector Family Default Condition

D_BUF_SIZE 100

Data Store Units Same as UNITS

EXT OFF

EXTTRIGIN FALLING

TRIGGEROUT TRIGONCMPLT

TRIGOUT POL TRIGACTIVELO

TRIGOUTFREQ FREQ=30Hz

TRIGLEVEL Low-Power, High-Power  LVL=0.001W
Energy LVL=0.001J

TRIGINTGLVL Low-Power,High-Power INTG=0.001J

BAR GRAPH ON

TONE OFF

GPIBADDR 05

BAUDRATE 9600

RS-232ECHO OFF

These parameters adopt the following default values at power up and are not
affected by recalling a configuration or by setting the configuration to default.
Local Lockout OFF

DisplayBrightness NORMAL

Table 10. below lists the menu commands effecting the saving and recalling of
meter configurations.

Table 10-Meter Configuration Operations

Menu Operation Keypad Commands Associated Remote Commands
SAVE CONFIG Adjust SAVETOA, *SAV

and ENTER
RECALL CONFIG Adjust RECALLA, *RCL,*RST

and ENTER

244 AUTOCAL

The AUTO CAL command causes the 2835-C to perform A/D conversions of
amplifier offset voltages (zero errors) arising from aging and temperature
effects. These conversions arethen used in subtracting the appropriate error
voltage from each reading during normal operation. The 2835-C automatically
performs this procedure every timeit powers up (oris reset). To achieve
stablereading at the specified accuracy, AUTO CAL should be executed for
each channel after aminimum 60 minute warm-up period from power-up.

Executing AUTO CAL with High Power (Thermopile) detectors:

1. Withthedetector connected tothe 2835-C, remove the detector fromthe
radiation source and allow a minimum of 60 seconds for the detector
surfacetemperaturetostabilize.
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2. PressENTERwhen AUTO CALis displayed. The display message area will
display “ONEMOMENT”, followed by a buzzer sound indicating that AUTO
CALis complete.

NOTE:

Although at Power up,an AUTOCAL s performed, the above method is
necessary for proper calibration when the 2835-C is used with voltage sources.

Executing AUTO CAL with Low Power (Photodiode) or Energy
detectors:

Simply press ENTER when AUTO CALis displayed. The display message area
willdisplay “ONEMOMENT”, followed by abuzzer sound indicating that
AUTO CALis complete. Low Power and Energy detectors donot have to be
connected to the 2835-C or removed from the radiation source to effectively
execute AUTO CAL.

2.4.5 Attenuator

The Attenuator selects the responsivity value, R, to be the value for the
detector alone or the value for the detector-with-attenuator. When ATTN s
ONthe ATTN annunciator is lit and the responsivity of the detector-with-
attenuatorisused. When ATTN is OFF, the annunciator is off and the detector-
aloneresponsivityis used. If the detector does not have an attentuator, or if

USR CALis on (Section 2.4.6) the ATTN setting has no effect.

2.4.6 UserCalibration

The Model 2835-C allows one to create a detector responsivity which over-
rides theresponsivities obtained from the detector’s calibration module. This
allows oneto account for the effects of additional optics and filters inthe
measurement path. When USR CALis on, the USR CAL annunciator is lit and
themeter adopts the responsivity value displayed by the editable USR RESP
value. Use the PRESENT RESP function to display the current calibration
moduleresponsivity.

The USRRESP units are the same as the PRESENT RESP units. Table 11 lists
the possible user calibration operations.

Table 11-User Calibration Operations

Menu Operation Keypad Commands Associated Remote Commands
USR CALIB ON, OFF Edit USR CALIB USRCAL_n, USRCAL_n?

ON, OFF
USR RESP Edit d.dddE+dd A/W* USRRESP_n, USERRESP_n?
PRESENT RESP ENTER to view RESP_n?

d.dddE+dd A/W*

*Units of A/W, V/W or V/J may be displayed. These units are not editable.

NOTE

ninaremote command stands for A (channel A) or B (channel B).
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2.4.7 DCSampling

The Model 2835-C incorporates two analog-to-digital, (A/D) converters, one
with 20,000 count resolution and a second with 4096 count resolution. The
user may select which A/D will be used for both channels during DC CONT
and DC SNGL acquisition modes. All other modes use the 4096 count A/D.
The 20,000 count A/D converter can operate at sample rates up to 25 Hz.
When two detector calibration modules are plugged into the meter, the 4,096
count A/D converter can operate at sample rates up to 500 Hz. When one
detector calibration module is plugged into the meter, the 4,096 count A/D
converter can operate at sample rates up to 1000 Hz.

The SAMPLE PREC menu command, Table 12, selects which analog-to-digital
converter is used for both channels. The sampling frequency for both chan-
nels can be adjusted within the limits imposed by the SAMPLE PREC state, see
Table 13. When the SAMPLE PREC state changes, the sampling frequency
defaults to 25 Hz if the existing SAMPLE FREQ is incompatible with the new
SAMPLE PREC state. The SAMPLE FREQ and the SAMPLE PREC settings affect
both channels, not just the the display channel.

Table 12-SAMPLE PREC States and Limits.

SAMPLE PREC A/D Accuracy Sample FrequencyRange
20000CNT 20,000 counts 0.001 Hzto 25.0 Hz
4096 CNT 4,096 counts 0.001 Hz to 500.0 Hz or 1000.0 Hz

Table 13- DCSAMPLING Operations.

MenuFunction Keypad Commands Associated Remote Commands
SAMPLEPREC Edit PREC=20,000, SPREC, SPREC?

4096 CNT
SAMPLEFREQ Edit FREQ= SFREQ, SFREQ?

ddd.dddHZ

2.4.8 TriggerOutput

The Model 2835-C’s rear panel TTL trigger output allows it to coordinate
activities among other instruments. The trigger output can operatein several
ways: conversion complete, periodic output, comparator output and integrat-
ing comparator output. In addition, the polarity of the trigger output can be
specified.

In TRIG ON CMPLT mode, a pulse is output after each reading has been
acquired and completely processed from either channel. When acquiring on
onechannel, itindicates that the 2835-C is ready to take another reading. The
width of this pulse is at least 8 uS.

In TRIG AT FREQ mode, a pulse is output at a user defined frequency or rate.
Each pulse width s at least 8uS and the programmable frequency range of the
pulsesis 0.001 Hzto 1000.0 Hz.

In TRIG ON LEVEL mode, each measurement is compared to a programmable
trigger level. The units of the trigger level always equal Watts for power
detectors or Joules for energy detectors. If ameasurementisless than the
specified value, then the trigger output is inactive. If the measurement
exceeds the specified value then the trigger output becomes active. The TRIG
ON LEVEL output is a shift in level rather than a pulse.
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In TRIG ONINTG mode, continuous measurements from a power detector are
integrated and compared against aprogrammable value. The units of the
programmable value are Joules. Ifthe calculated integralisless thanthe
specified value, then the trigger output is active. Ifthe calculated integral
exceeds the specified value, then the trigger output becomes inactive. The
TRIG ONINTG trigger is a shift in level rather than a pulse.

Ifboth channels are sampling when this functionis initiated, the timelag
between subsequent triggers is less than 700 usec.IfaR/S AorR/S Bis
initiated twice, then the separation between TTL OUTPUTSisrelativetothe
RUN command initialization, giving a time lag up to one sample period be-
tween channel triggers (depending on sample frequency chosen).

The polarity of the trigger output is programmable as active high or active
low. Ifthe polarity is active high then the output will idle low. If the polarity is
activelow then theline willidle high.

Table 14— TRIGGER OUT Operations.

MenuFunction = Keypad Commands Associated Remote Commands

TRIGGEROUT Edit TRIGONCMPLT TRIGOUT, TRIGOUT?
TRIGATFREQ
TRIGONLEVEL
TRIG ONINTG
TRIG OUT OFF

TRIGPOLARITY Edit ACTIVEHLLO TRIGOUTPOL, TRIGOUTPOL?
TRIGGERFREQ Edit FREQ=ddd.dddHz TRIGOUTFREQ, TRIGOUTFREQ?
TRIGGERLEVEL  EditLVL=d.dddEtddW* TRIGOUTLVL, TRIGOUTLVL?
TRIGGERINTG EditINTG=d.dddEtdd]  TRIGOUTINTG, TRIGOUTINTG?

*Displayed units may be W or J depending upon the detector in use.

24.9 TriggerInput

The Model 2835-C’s rear panel TTL external trigger input can be enabled or
disabled, Section 2.3.17, and have its edge polarity set. The edge polarityis
accessed viathe EXT TRIGGER IN menu function and can be set to rising or
falling edge triggering.

The external trigger affects both channels and, like the R/Skey, acts like an

acquisitiontrigger when in SNGL modes and acts like atoggled acquisition gate
whenin CONT modes. In Peak-to-Peak or Pulse acquisition modes the external
trigger (and R/Skey) act to enable single or continuous acquisition rather than
forcinganacquisitionto occur at the moment the trigger (or keypress) occurs.

The external trigger pulse width must be >200 ns. In DC SNGL mode, the
delay from the trigger input going active to the start of the A/D conversion is
<80 us. In SNGL PULSE and P-P SNGL modes, the delay from the trigger input
going active to the meter becoming armed to capture the next PULSE or P-P
pairis <70 us.

Table 15— EXT TRIGGER IN Operations.

Menu Function Keypad Commands Associated Remote Commands
EXTTRIGGERIN  Edit RISING, EXTEDGE, EXTEDGE?, EXT,
FALLING EDGE EXT?
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2.4.10 BarGraph

Ahighresolution analog bar graphis provided for visual feedback when
performing optical alignment tasks. This bar graph uses the message display
areaand moves from left to right with increasing display value, and reaches
full scale when the digital display reaches full scale.

The €, » keys can be used to zoom the bargraph in and out. Press 4 to
zoom the bargraph into a 10x magnification which auto-centers with each
subsequent 4 press. PressP tozoom out tonormal 1xmagnification.

Table 16. BARGRAPH Operations.

MenuFunction Keypad Commands Associated Remote Commands
BAR GRAPH Edit BARGRAPH BARGRAPH, BARGRAPH?

ON, OFF
2.4.11 Tone

The 2835-C has a speaker that can emit a short tone or tick to indicate when a
peakor pulseis detected in P-P or PULSE measurement modes for the display
channel. The audible output is enabled or disabled via the TONE menu
function. TONEis not available in INTG measurement mode.

Table 17-TONE Operations.
Menu Function Keypad Commands Associated Remote Commands

TONE Edit TONE ON, OFF = TONE, TONE?

2.4.12 Detector Switch Position

Some Newport Energy detectors have aswitch that sets an electronic decay
time constant to optimize operation for various pulse repetitionrates. As this
adjustment effects the responsivity of the detector, the Model 2835-C must be
informed of the detector’s switch setting. The available detector switch
settings are: SHORT, INTERMEDIATE and LONG. The 2835-C accounts for the
switch setting through the DET SWITCHPOS function.

Table 18- DET SWITCH POS Operations.

MenuFunction Keypad Commands Associated Remote Commands
DETSWITCHPOS Edit SWITCHPOS DETSWDETSW?
S, I L

2.4.13 Remote Setup

The Model 2835-C provides both RS-232 and IEEE-488 computer interfaces as
standard features. Eachinterfacerequires that certain parameters be set.
Remoteinterface setup and commands are discussed in Section 4, Computer
Interfacing.

Table 19— REMOTE SETUP Operations.
Menu Function Keypad Commands Associated Remote Commands
GPIBADDRdd Edit GPIB ADDRdd None
BAUDRATEdddd EditBAUDRATE 1200, None

2400,4800, 9600, 19.2K
RS-232ECHO EditRS-232ECHO ECHO,ECHO?
ON, OFF ON, OFF
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2.4.14 General Information Functions

General information about the Model 2835-C and any attached detector can be
found using the GENERALINFO menu functions. These functions display the
Model 2835-C software version, the detector’s model number, serial number,
associated attenuator serialnumber and calibration date.

MenuFunction

Table 20- GENERAL INFO Operations.

Keypad Commands

Associated Remote Commands

MODELccccecee
SWVERSIONd.d
DET SN ddddd
ATTNSNddddd
CALddMonyyyy

Forviewing only.
Forviewing only.
Forviewing only.
Forviewing only.

Forviewing only.

DETMODEL?
*IDN?
DETSN?
ATTNSN?
CALDATE?

Model 2835-C can be configured to operate with line voltages over the
following ranges: 90-264 VAC, 50-60 Hz. Before turning the meter on, config-
ureit tolocal voltage using the following procedure:

i. Configure the Model 2835-C’s power supply voltage selection switches to
match the nominallocal voltage. See Figure 5 and Table 21.

ii. Plugan AC line power cord to the rear of the Model 2835-C and then
connect the cord with AC power.

U 50-60 Hz
100 V
120V
LINE

SELECT

240V
220V

SWITCH 1 SWITCH 2

Figure 5—Rear Panel Power Supply Voltage Switches in Positions with
Switch 1 set to Left and Switch 2 set to Right

Table 21 -Power Supply Voltage Switch Positions.

Switch 1 Position Switch 2 Position Nominal Local Voltage

Right Right 100 VAC
Right Left 120VAC
Left Right 220 VAC
Left Left 240VAC
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WARNING

This product is equipped with a 3 wire grounding type plug. Any inter-
ruption of the grounding connection can create an electric shock hazard.
If you are unable to insert the plug into your wall plug receptacle,
contact your electrician to perform the necessary alterations to assure
that the green (green-yellow) wire is attached to earth ground.

m Detector Connection and Setup

Connectthe detector toits calibration module as shown, Figure 6. The
detector’s model and serial numbers should match the model and serial
numbers found on the calibration module. Insert the calibration module into
the front panel input port of the Model 2835-C. An alignment pin forces the
proper orientation of the calibration module.

x}_. o —

Detector Cable BNC Calibration Module

Figure 6 - Connecting a Detector with its Calibration Module

Plug calibration
modules into these ports.

CHB
INPUT
v A
CHA CHB
CHA

(4 ]( b]
R/S A R/S B

Figure 7—-Model 2835-C Detector Calibration Module Input Port

NOTE

Ifthe detector being connected is abattery powered Newport Energy
Detector then be sure to configure the DET SWITCH POS menu function to
match the position of the switch on the detector, see Section 2.4.12. The
2835-C defaults totheintermediate switchposition, 1.
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Power Up

Turn on the Model 2835-C by depressing the front panel key until it clicks in
andremains inits depressed position. The Model 2835-C will perform a power
up self test and then configureitself to its last operating state. If the last
operating stateis not compatible with one of the current detectors, the 2835-C
adopts the default configuration appropriate to this new detec-tor. Ifthe
meter does not pass its self test or fails to respond to front pa-nel key com-
mands, refer to Section 6, Maintenance, Test and Troubleshooting.

m Performing Basic Measurements

Basic measurement techniques for using the Model 2835-C are covered inthe
following sections. Refer to Table 2, Table 3 and Table 7 (pages 6, 10, and 15
respectively) for areview of the Model 2835-C’s functions and capabilities.
Thefollowing instructions assume familiarity with the meters functions. They
alsoinclude stepstoincorporate background correction and assumethat the
experimental setup underfills and does not saturate or damage the detector.

2.8.1 Making DCPower Measurements

The following process describes the procedure for making basic optical power
measurements while properly removing the influence of ambient light and
other drift effects.

i. PluginaNewportLow-Power or High-Power detector viaits associated
calibration module and then turn the meter on. Set MODE to DC CONT, set
AUTO on and set the measurement wavelength to the desired value.

ii. Whenusing aNewport High-Power (thermopile) detector, execute AUTO
CALperSection2.4.4.

iii. Cover orotherwiseblockthesourcethatyouwill be measuringand then
turn ZERO on.

iv. Uncoverthesourcesoitilluminatesthe detector and notethedisplayvalue.
Thisreadingis the optical power observed by the detector duetothesource.

NOTE

The process as detailed assumes that the ambient signal is not changing
between when you zero the display and when you make your measurement.
Remember, if you can see your detector as you move around, then your
detector can seeyou as a changing ambient DC signal!

2.8.2 MakingPeak-to-Peak Power Measurements

The following process describes the procedure for making basic optical peak-
to-peak power measurements.

i. PluginaNewport Low-Power detector viaits associated calibration
module and then turn the meter on. Set MODE to P-P CONT, set AUTO on
and set the measurement wavelength to the desired value.

ii. Iluminatethedetector and notethedisplay value. Thisreadingisthe
peak-to-peak optical power observed by the detector.
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2.8.3 MakingPulse Energy Measurements

Thefollowing process describes the procedure for making basic optical pulse
energy measurements.

i. PluginaNewport Energydetector viaits associated calibration module
and then turn the meter on. Set MODE to CONT PULSE, set AUTO on and
also setthe measurement wavelength to the desired value.

ii. Illuminatethe detector and notethe displayvalue as the meter measures
eachlaser pulse. Thesereadings represent the energies of the incident
laser pulses. The meter will display the last pulse energy measured until a
new pulsearrives.

2.8.4 MakingaSignal Integration Measurement

The following process describes the procedure for making a basic signal
integration measurement while properly removing influence of ambient light
and other drift effects. The Model 2835-C begins and ends integration viathe
arrival of a trigger signal such as is received from the R/S key.

i. PluginaNewportLow-Power or High-Power detector viaits associated
calibration module and then turn the meter on. Set MODE to DC CONT, set
AUTO on and also set the measurement wavelength to the desired value.

ii. Whenusing aNewport High-Power (thermopile) detector, execute AUTO
CALperSection2.4.4.

iii. Cover orotherwiseblockthesourcethatyouwill be measuring,turn ZERO
on and then set the MODE to INTG. As you enter the INTG mode, the
meter will beginto acquire and integrate data. The display value may
reflect theintegration of noise due to ambient temperature fluctuations
(thermopile) or light fluctuations (photodiode).

iv. Uncover or trigger the source. The display value should now reflect
detector signalintegration process by continuouslyincreasing.

v. PresstheR/Skeytostoptheintegration and freeze the display value at the
finalintegration value.

NOTE

1. Theprocessasdescribed above assumes that ambient signals are not
changing between when you zero the display and when you make your
measurement.

2. The2835-Cwillnot integrate signals less than 10 pA. If your noise level is
greater, the ZERO command may help (stepiii).

2.8.5 Measuring aLaserPulse Energy with a Thermopile Detector

This application makes use of the Model 2835-C’s INTG mode. When an
optical pulse with energy E(A)is incident on athermopile, a voltage signal
arises as the heat pulse flows out to the cooling fins. The integrated signal
resulting from this heat pulse is ameasure of the optical pulse energy. See
Figure8.
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Input Optical
Pulse Energy, E (A)

Detector's Voltage
e N

E@)

———

Integrate Voltage A

to find £ (A) E(A):H#W J.V(t)dt

Y

Figure 8- Measuring Laser Pulse Energy via a Thermopile in INTG Mode

Arecommended procedureis:

i. PluginaNewportHigh-Power detector viaits associated calibration
module and then turn the meter on. Set MODE to DC CONT, set AUTO on,
setthe measurement wavelength to the desired value and then execute
AUTO CAL per Section 2.4.4. Now set ZERO on and then MODE to INTG.

ii. PresstheR/Skeytobegintheintegration. Beforethe optical pulsearrives,
the display may reflect the integral of detector noise due to ambient
temperature fluctuations.

iii. Triggerthelaser pulseandwatchthedisplayincrease atamuch faster
rate dueto the detector signal from the heat flow.

iv. Whenthe displayincrease begins to slow down and again reflect integra-
tion of the detectors noise component, press the R/Skeyasecond time to
stoptheintegration. The final display value represents the pulse energy.

NOTE

Iftheintegrated result of the pulse signalis much larger than the integral of
the detector’s noise component, the display will show a steady reading after
the pulse. If the integrated result of the pulse is not much larger, then error
inthe measurement will arise due to the uncertainty generated by integra-
tion of the noise component terms.

NOTE

Thetime constant of athermopile detector determines the amount of time
that one should expect to wait when making an integrated energy measure-
ment of an optical pulse. Typically, an accurate value will be arrived at 5
time constants after the arrival of the optical pulse. Newport High-Power
detector time constants arelisted in the Newport Catalog and in each
detector’s manual.

2.8.6 Usingthe Model 2835-C as an Exposure Controller

This application uses the INTG measurement mode along with triggering
features to configure the Model 2835-C as an exposure meter-controller. Use
the following setup and procedure:

i. Connect aBNC cable between the Model 2835-C’s trigger input and trigger
output BNC connectors. Using a T-connector, connect the trigger output
BNC to your shutter’s external control BNC.
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ii. Configurethetrigger outputto TRIGATINTG and set the energylevel at
which youwish the exposureto stop, see Section 2.4.7. Adjust the polarity
ofthetrigger output to open the shutter when the trigger output is active.

iii. Setthe meterto INTG mode with AUTO on and then press the R/S key to
begintheintegration and openthe exposure controlling shutter.

iv. Thedisplayvaluewillincrease untilthe INTGtrigger output threshold is
crossed. Atthethreshold, integration will stop and the trigger output will
closetheshutter. The display now shows the finalintegration value from
theexposure.

NOTE

You can also configure the Model 2835-C as an exposure timer-controller by
configuring the trigger output to TRIG AT FREQ and setting the trigger
frequency appropriately.
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Section 3

Principles of Operation

Introduction

Analog Signal Flow

The Model 2835-C’s electronics adapt to anumber of signal measurement
tasks: DC current or voltage, AC peak-to-peak current or pulse voltage, or
integrated DC current or voltage signals. This versatility is required to handle
thevarious signals that Newport’s Low-Power, High-Power and Energy
detector families generate. These detector families are based on semiconduc-
tor,thermopile and pyroelectric detectorsrespectively. Detector datais
introduced to the Model 2835-C by way of a calibration module specificto the
detectorinuse. At power up (and RESET), the 2835-C uploads information
about the detector from the calibration module which describes the set of
operating states available tothe detector. Auserthenselects amongthe
available operating states when using the meter. Front panel control and the
operating states of the Model 2835-C are discussed in Sections 2.3 and 2.4.

Detector signals can follow many different paths through the Model 2835-C
input amplifier chain. A block diagram of analog signal flow is shown in Figure
9. The actual flow path depends upon the detector type and the mode of
measurement.

e \ ° ° / |V ]1\' l> Analog

I Prog. Voltage Prog. Bandwidth Voltage Output
Amp. Noise Filter Buffers

Prog. Transimpedence

Current Amp. >
*>| /L\ »| AD |=0O O» AD

Peak Peak - Peak & 4,096 Cnt 20,000 Cnt
Detector Peak - Baseline
|\
Baseline
Hold Circuit

Figure 9—Model 2835-C Analog Signal Flow Diagram
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The analog signal flow path is primarily determined by the responsivity units
ofthe detector. The numerator of these units indicates how the meter must
be configured in order to obtain a calibrated optical measurement. Analog
signal flowis independent of whether SNGL or CONT measurements are made.
Responsivity units and signal flows for the various detector families are listed
in Table 22.

Table 22 - Analog Signal Flow Paths.

DetectorFamily = Resp.Units Mode Amplifier Path Peak-Peak A/D Converter
Low-Power A/W DC I No 20,000 or 4,096
Low-Power A/W P-P I,AC coupled Yes 4,096
Low-Power A/W INTG I No 4,096
High-Power V/W DC Vonly No 20,000 0r 4,096
High-Power V/W INTG Vonly No 4,096
Energy V/1] PULSE Vonly Yes 4,096

Digitized Signal Flow

Signals that are captured by one of the analog-to-digital converters are further
processed asillustrated in the signal flow block diagram of Figure 10. Raw
signals are acquired by the analog-to-digital converters and have the units of
current or voltage depending upon how the input amplifier chain was config-
ured. Thesedigitized signals move through anumber of process steps which
may or may not alter the digitized value depending upon the operating state of
themeter. Each of these possible processing stepsis discussed in their order
ofoccurrence.

Detector »| Figue | | DIG | I oo ZERO || Responsivity
Calib. o Filter Map(s)

Module ]

ZERO
Reference
e vy

UNITS | STO-REF
Front Panel Reference

/ / \ /

Remote VFD STATS Data Store
Interface Display Buffer Buffer

Figure 10- Model 2835-C Digitized Signal Flow Block Diagram

Digital Filter

Ifthe digital filter annunciator DIGis on, Section 2.3.4, the filter outputis the
average of the most recent 10 digitized values. When less than 10 values have
been acquired since the last reset of the digital filter, the output is the average
of allthe values received. The digital filter is reset when the Model 2835-C is
turned on and whenever the UNITS or the range changes or when the MODE
keyis pressed.
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Typical Detector Signals

NOTE

When using the digital filter in SNGL acquisition mode , each measurement is
the average of thelast 10 acquisitions independent of how old any of the
measurements are.

Gain
Gain processing accounts for the signal gain of the input amplifiers. The
outputisthe product of the digitized value and the amplifier gain.

Zero Offset

Zero offset is active whenever the ZERO annunciator islit, Section 2.3.5. The
zero offset output is equal to the input value less the zero reference value,
S-S,.

0

Responsivity Map(s)

This process scales theinput valuein accordance with current calibration
wavelength and the responsivity map downloaded from the detector calibration
module. The output of this process, i.e. the measurement value, is the digitized
input value divided by theresponsivity associated with the current calibration
wavelength or the user defined calibration value. Different responsivities are
used dependinguponifthe attenuator, ATTN, annunciator is lit, Section 2.4.5.

Units Correction

Units correction adjusts ameasurement value to account for the display units
selected. Whenthe display units are equal tothe detector signal units, i.e.
equal tothe numerator of the responsivity units, Table 22, the measurement
valueis not adjusted. Otherwise the digitized value is adjusted to account for
detector responsivity and/or additional unit conversions such as Joules-to-
Ergs or W-to-W/cm?.

NOTE

Per area unit conversions such as W-to-W/cm?divide the measurement value
bytheactive areaof the detector. This calculation assumes that the entire
activeareaofthe detector is uniformlyilluminated. Per areameasurements
wherethe entire detector active areais not uniformly lit are not accurate. The
user must insure that these conditions are met before utilizing per area units.

The flexibility of the Model 2835-C analog signal flow is required in order that
it may properly measure the signals that various types of detectors make.
Basic optical power or energy measurements arerelated toameasured
detector signal, S,inthefollowing way:

S
PorE=—
2

Where: R,=Detectorresponsivity at A.

S =Detector signal
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Semiconductor (Newport Low-Power) detectors provide a current signal. The
2835-Cis capable of 100fAresolution in order to provide the highest sensitiv-
ity performance with these detectors.

Thermopile (Newport High-Power) detectors, provide a small voltage signal.
The 2835-Cis capable of 125 nV resolution in order toreach the sensitivity
limits of thermopile detectors.

Pyroelectric (Newport Energy) detectors, deliver a peak voltage signal, . The
2835-Cis capable of capturing 2 usec rise time voltage spikes so that it may
operated with the fastest of these detectors.

Thermopile Detector Signals

Thermopile detectors respond with avoltage signal that slowly to changes in
incident optical power. The time constant of most thermopile detectorsis on
the order of 1 to 10 seconds.

Input Optical Signal ———————————— |

Thermopile

Response ~

Displayed Signal ‘ \ \ \ \

Figure 11-Thermopile Signals exhibit 1 to 10 second time constants.

Pulse Energy Detector Signals

ANewport Energy detector willrespond to asingle radiant energy pulse with
avoltage pulse at its BNC output. This pulse exhibits a sharp voltageriseto a
peakfollowed by a slower voltage decay which “undershoots” zero volts
before settling backto zerovolts. When a detector is operated within its
proper limits, the voltage difference from immediately before the sharprise to
the peakislinearly proportional totheradiant energy.

Ifasecond pulse arrives before the “undershoot” rises backto zero volts, the
voltagerise fromthis pulse will start from an initial negative value. At sufficient
energy pulserepetitionrates, anegative “baseline” voltage will develop from
whichthevoltagerise must now be measured to achieve accurate energy
readings. The 2835-C contains baseline capture circuitry which maintainits
accuracy specifications over rep-rates ranging from single pulse to 2Khz.
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Figure 12— Typical Newport Energy Detector Signal Waveform - An energy
detectorsignal sharplyrises to a peak value and then decays going some-
what negative before finally returning to zero. The energy in the radiant
pulse is proportional to the height of the peak measured from immediately
before the sharprise.
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Figure 13— Negative Baseline Voltage Due to a Pulse Train - If a laser pulse
arrives before the previous Energy detector signal has fully decayed, the
detector signalrises from the present decay point of the previous signal.

Peak-to-Peak (Photodiode) Detector Signals

The Model 2835-C allows one to make peak-to-peak measurements of time
varying signals from semiconductor photodiode detectors. Since optical
power is azerobounded positive quantity, signals from a detector observing
such modulated light will similarly be zero bounded positive signals. To make
apeak-to-peak measurement, the Model 2835-C must be able to capture both
the maximum and minimum values of a detector signal. This isaccomplished
by AC coupling theincoming detector signal so that the original minimum
value shows up as anegative peak.
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DC + AC Peak

Figure 14-Time Varying Signal Measurements - Many different measure-
ments can be made on different portions of a time varying signal. The most
common are: DC power, peak power, and peak-to-peak power.

The Model 2835-C can only measure periodic AC peak-to-peak signals within
the frequencyrange: 50-7,000 Hz. Above 7,000 Hz, bandwidth limitations
significantly effect the accuracy of the peak-to-peak measurement. Below 50
Hz,the AC coupling attenuates signals and measurement accuracy. However,
low frequency measurements can be quantified in DC CONT measurement
mode, seenote below.

NOTE

Peak-to-peak measurements of frequencies below 50 Hz can be accomplished
by observing the MAX-MIN value of the STATS buffer in DC CONT measure-
ment mode, Sections 2.3.13and 2.3.15. To do so, disable the analogfilter,
adjust thesamplerate, Section 2.4.7 and the STATS buffer depth, Section
2.3.15,sothat the actual maximum and minimum values will be captured by
the stream of DC measurements.

Integration of Detector Signals

The Model 2835-C provides for making measurements that integrate incoming
power detector signals to obtain an energy viathe INTGmode, Section 2.3.13.
InINTGmode, the display units indicate Joules since energy is the time
integral of power:

Yy ty )
= J P(x)d .[ R(A)
to to
Asthedetector signal actually consists of a stream of digitized values, the
integral becomes anumerical approximation using the trapezoid method,
Figure 15. In order to maintain the highest accuracy for this numerical
process, the samplerateis set at its maximum value of 400 Hz.
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Magnitude of the
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Figure 15—Integrated Energy Via a Trapezoid Approximation- The INTG
measurement mode performs a discrete integration ata400 Hz sample rate.

Two common applications are natural extensions of the INTG measurement

mode:

1. Pulselaser energy measurement using with athermopile detector, Section 3.5

2. Energy from exposure over a period of time (dosage), Section 3.6.

Input Optical

Pulse Energy, E (\)

Detector's Voltage

Pulse

Integrate Voltage
to find £ (A)

N E@)

L~

4

A
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/

E(A):,;W J‘V(t)dt

Figure 16. Measuring Laser Pulse Energy with a Thermopile - Thermopiles
are often used to measure pulsed laser energy by integrating the response of

the detectorto the pulse.

The Model 2835-C provides a0 to 2.5 volt, into 50W,BNC analog output for
signal monitoring. The analog outputis the actual amplified detector signal
andis uncorrected for the effects of the detector’s responsivity, AUTO CAL,

and ZERO.
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m Measurement Considerations

This section describes detector characteristics, optical and electrical consid-
erations, and environmental influences on optical measurements. In general,
measurement accuracy is limited by the accuracy of the detector calibration.
Accurate measurements, however, are also dependent upon proper set-up,
control of temperature and illumination conditions and understanding the
factors that affect optical measurements.

3.10.1 Detector Calibration and Accuracy

Newport Corporation calibratesits detectors using secondary standards
directly traceable to the United States National Institute of Science and
Technology (NIST) or to Great Britain’s National Physical Laboratory (NPL).
The details and accuracy of the calibration procedure vary with each detector
model but adetailed description of the calibrationresults is supplied with
eachindividually calibrated detector. In general, detector calibration accu-
racy varies from 2% to 5% in absolute terms and varies with wavelength. Each
detector willalso have some variationinresponse over its surface. Therefore,
forthe most reproducible measurements, light should illuminate the detector
as uniformly as possible over as large an area as practical.

CAUTION

Avoid focusing alight source onto the detector surface. Inaccurate
readings and possible detector damage may result. Consult the detector
manual for saturation or damage thresholds.

NIST traceability requires that detectors berecalibrated on one year intervals.
Asindividual detector responses change with time, especially in the ultravio-
let, recalibrationis necessarytoassure confidenceintheaccuracy ofthe
measurement. For the most reproducible measurements, the same detector
should always be used for measurements which areto be directly compared.

3.10.2 Quantum Detector Temperature Effects

Semiconductor (Newport Low-Power) detectors, are affected by temperature.
Atlongwavelengths, quantum detectors typically lose sensitivity with increas-
ingtemperature. Additionally, detector dark current increases exponentially
withtemperature.

Observed dark current is often dominated by the interaction between the
detector and ameter’s amplifier and is typicallylarger than the theoretical
dark current limit. Silicon detectors areinherently quieter than germanium
detectors duetotheir higherinternal resistance and lower capacitance. The
noise or drift in the dark current sets alower bound on the measurement
resolution which can be achieved with any given detector. Cooling adetector
significantly lowersits dark current and dark current noise.

The observed dark currents can also be zeroed at any moment via the ZERO
function. Since dark currents drift with temperature, the ZERO should be
adjusted just prior to taking any measurements. If the detector temperatureis
constant, sensitivity changes and dark current drifts are significantly reduced.
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3.10.3 Thermopile Detector Temperature Effects

Thermopile (Newport High-Power) detectors are significantly affected by
temperature fluctuations arising from air flow disturbances. As the detector is
atemperature measuring device, air flow disturbances set a practical lower
limit on the power that a detector can measure. In order to get the most out
ofany thermopile detector, be careful to shield the detector from air flow
disturbances. Common sources of disturbance are: air conditioners and
people walking past.

3.10.4 EnergyDetector Temperature Effects

Pyroelectric (Newport Energy) detectors are AC coupled devices and thus are
not susceptible to temperatureinduced DC signal offsets or noise floor changes.
One generally does not need to take much precaution with pyroelectric detec-
tors excepttomake surethat their damage threshold is not exceeded.

3.10.5 Ambientand Stray Light

Ambient and straylight striking the detector should be considered when
making ameasurement. Ambient light can be distinguished from dark current
(orthedetector/meter noise floor) by either turning off or blocking the source
and covering the detector face with opaque material such as a piece of black
rubber.

Using the human hand to cover the detector is not advised because it emits a
significant amount of infrared radiation and radiates a temperature signifi-
cantly different from ambient. With the detector covered, areading of the
dark current may be made. Next, remove the material whichis covering the
detector and take another reading. The differenceis the ambient light level.

NOTE

Changesinambient light levels can occur from such factors as turningroom
lights on or off, or by moving people or equipment. Remember, if you can see
your detector element, then your detector can see thelight bouncing off you.

Theeffects of ambient light are greatly reduced when using afiber-connectorized
signalinputtothedetector. If free-space beam measurements are desired,
using an attenuator will often improve the signal to ambient signal noise level.
Wavelength-specific filters, such as optical cutoff, bandpass, or spike filters
canbeusedifthe signal wavelength spectrum permits. Other techniques to
reduce straylightinclude using apertures, placing the detectorinaboxor
other housingtoshield the surface fromlight (or air currents) and turning off
room and other polluting light sources.
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3.10.6 Common Measurement Exrors

The most common sources of optical measurement error are listed in Table 23
below. Other common errors are discussed in the preceding subsections of
Section 3.10, Measurement Considerations.

Table 23 -Common Measurement Errors

Typeof Exrror What should be done?
Radiometry Checkthatall of thelight is actually hitting
thedetector.
Ambient Light Checkthat any ambient light was ZEROed
beforethe measurement was made.
Wavelength Calibration Checkthat the Calibration Factor for the

measurement wavelength is properly set.
Detector Saturation Checkthat the optical power density remains
or Damage below the detector’s saturation or damage
threshold.

NOTE

The Model 2835-C willindicate when a detector is being operated above its
saturation or damage threshold by displaying “SA” in the measurement
displayarea. Be aware that detectors often experiencelocal saturation or
damage without ever exceeding an overall saturation or damage threshold.

This only applies to semiconductor photodiodes and thermopiles used above
maximum intermittent power.

Detector damage can still arise even when “SA” is not displayed. Be sure to
follow your detector manual’s user guidelines.
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Section 4

ComputerInterfacing

m General Guidelines

The 2835-C has two computer interface ports: GPIB and RS-232C. The GPIB
port conforms with the IEEE Standard 488.1 hardware standard and the IEEE
488.2 software standard. The protocol for the RS-232C port conforms as much
as possibletotheIEEE 488.2 software standard.

As specified by the IEEE 488.2 standard, there are two command types; device
independent commands and device dependent commands. The device
independent commands have the same meaningto all devices and are defined
as part of theIEEE 488.2 standard. All deviceindependent commands start
with an asterisk (*). Device dependent commands do not start with an
asterisk and have meanings unique to the Model 2835-C. A query is a com-
mand that invokes aresponse from the meter. All queries are terminated by a
question mark (?). Itisrecommended that when a query is made, that the
responsetothat queryberead before other commands areissued. Whena
query is made to the GPIB interface, the MAV bit in the status byte should be
checked by means of a serial poll to make sure that the data is available
beforereadingtheresponse. (See Appendix C.4 Status Byte)

m Computer Interface Terminology

Listed below are key abbreviations and concepts used in the command
reference section of this manual.

<...> Delimiting Punctuation

For the purposes of this manual, any string enclosed by <....>is considered to
be acommand, astring or anumerical argument. The punctuation<....>is
used to symbolize the typographic limits of the command, string or argument
inquestion.

<EOI> End or Identify

AnIEEE 488.1 signal sometimes sent with the end-of-string character.

<IST> Individual Status

This statusis generated by the status byte and parallel poll enable register. It
isusedinrespondingto parallel polls.
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<CR> Carriage Return
The ASCllencoded byte 13 in decimal. (0D hex)

<LF>Line Feed
The ASCllencoded byte 10 in decimal. (0A hex)

<NL>New Line

Defined in the [EEE 488.2 standard as the ASCll encoded byte 10 in decimal.
(0Ahex)

<END> End of Message

Indicates the concurrent transmission of <EOI> with the a <NL> data byte.

(;) Semicolons

Used to separate commands within asingle transmission
(concatenation).

<number>Numerical Types

Numerical parameters are passed and returned as the actual ASCll characters
inthe string representation of the number. See the appendix for a detailed
description of <number>.

<string> String Types

Seethe appendixfor adetailed description of <string>

RS-232C Command Termination

When a command is received from the RS-232C port,
either a <CR> or a <LF>is treated as the command terminator.

GPIB Command Termination

When a command is received from the GPIB port, either an <EOI> with a data
byte, <NL>, or <CR> is treated as the command terminator. The recom-
mended form of termination is an <EOI> sent with a <NL> denoted as <END> in
this manual.

RS-232CResponse Termination

InRS-232C echo moderesponses are terminated by a <CR><LF> sequence. In
RS-232C normal mode the <NL> character terminates the response.

GPIBResponse Termination

Allresponses from the 2835-C GPIB port are terminated by an <END> se-
quence. Whichis the concurrent transmission of <EOI> with a <NL> data byte.
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m Entering Remote Computer Interface Mode

LW/l RS-232C Communication

When a command or query is received by the GPIB or RS-232 interface ports,
the 2835-C automatically goes into remote interface mode. The message area
onthedisplaywillindicate which remote port received the command.

Whileinremote mode, the keypad is disabled except for the power and
<(LOCAL)> key. To get out of remote mode press the <(LOCAL)> key. If the
2835-Cisinlocallockout then the LLO remote command must be used to
disablelocallockout before youwill be ableto returnto keypad control.

The message area of the display will indicate when the keypad is in locallock
out state.

Before communicating with the 2835-C through the RS-232 port, proper cable
connections must be made. Figure 17 shows the cable connections for
communicating with the RS-232C port on the 2835-C.

Once cable connections are made, the baud rate and echo mode need to be
set. Valid baud rates are 19.2K, 9600, 4800, 2400, and 1200. The parity, data
bits, and stop bits are fixed at no parity, 8 data bits, and 1 stop bit.

RS-232CParameters

Baud Rate 19.2K, 9600, 4800, 2400, or 1200
Parity none

Databits 8

Stop bits 1

When the echo modeis enabled the 2835-C generates a ‘> ‘ prompt for every
new line and all characters sent to the 2835-C are echoed back over the
interface. Error messages arereported over the interfaceimmediately. Asthe
user is entering commands the line may be edited by using the backspace key
(sending an ASCII decimal 08 code) or by using the DEL key (sending an ASCII
decimal 127 code).

Inechomodethe RS-232C portisinteractive and especially useful when a
dumb terminal type of deviceis used to communicate with the 2835-C.

When echo modeis disabled (normal mode) the 2835-C does not generate a
prompt or echo characters back over theinterface. Error messages must be
accessed by using the *ERR? query. This is the default state of the echo mode.
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TO 2835
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TO COMPUTER

SS
CABLE TERMINATORS (RS-232)
9 pin to 25 pin
9 PIN 25 PIN
PIN NO. | CODE DESCRIPTION PIN NO.
1 DCD | CARRIER DETECT 8
2 RXD | RECEIVE DATA 3
3 TXD | TRANSMIT DATA 2
4 DTR | DATATERM. READY 20
5 GND | SIGNAL GROUND 7
6 DSR | DATA SET READY 6
7 RTS | REQUEST TO SEND 4
8 CTS | CLEAR TO SEND 5
9 RI RING IND. 22
5SS

A

amili

TO COMPUTER

CABLE TERMINATORS (RS-232)

9 pin to 9 pin
9 PIN 9 PIN
PIN NO. | CODE DESCRIPTION PIN NO.
1 DCD | CARRIER DETECT 1
2 RXD | RECEIVE DATA 2
3 TXD | TRANSMIT DATA 3
4 DTR | DATATERM. READY 4
5 GND | SIGNAL GROUND 5
6 DSR | DATA SET READY 6
7 RTS | REQUEST TO SEND 7
8 CTS | CLEAR TO SEND 8
9 RI RING IND. 9

Figure 17-RS-232 Cable Connections

A

4.4.1 Setting Baud Rate and Echo Mode From The Keypad

The baud rate and echo mode are set from within the menu structure. To set
the baud rate select the BAUD RATE option from the REMOTE SETUP menu.

Tosettheechomode select the ECHO MODE_n option from the REMOTE
SETUP menu. (See Section 2.4.13)

4.4.2 Setting Baud Rate and Echo Mode From A Remote Interface

The baud rate cannot be set from the remote interface. To set the echo mode
use the ECHO command. Use the ECHO? to see if the echo mode is enabled or

disabled. (SeeSection2.4.12)
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m RS-232CXON/XOFF Handshaking Protocol

The 2835-C uses the XON/XOFF handshaking protocol. When the 2835-C’s RS-232
input buffer is nearly full the 2835-C will send an XOFF (ASCllencoded 19
decimal) character to theremote computer. The XOFF character informs the
remote computer that it needs to suspend transmission until it receives the
XON character from the 2835-C. When the buffer empties sufficiently the 2835-C
will send an XON (ASCIlencoded 17 decimal) to signal the remote computer
that it canresume transmission.

The 2835-C will also respond to XOFF and XON characters sent to it from the
remote computer. When the 2835-C receives an XOFF character it will sus-
pend all transmission of characters to the remote computer until the XON
characterisreceived.

Avariety of third party GPIB communication hardware and software, such as
plug-in GPIB computer boards and Lab View software from National Instru-
ments exists. The 2835-C should work with any of these as long as they
adheretothelEEE488.1 standard. This manual assumes the user is familiar
with one of these third party hardware/software packages. Thetablebelow
summarizes theI[EEE488.1 capabilities supported by the 2835-C.

Table 24— Model 2835-CIEEE 488. 1 Capabilities Summary

Description Command Level of Capability
Source Handshake SH1 complete capability
Acceptor Handshake AH1 complete capability
Talker T6 basictalker, serial poll, unaddress if MLA
Extended Talker TEO no capability
Listener L4 basiclistener,unaddressif MTA
Extended Listener LEO no capability
ServiceRequest SR1 complete capability
RemoteLocal RLO *no capability
Parallel Poll PP1 remote configuration
Device Clear DC1 complete capability
Device Trigger DTO no capability
Controller Co no capability
NOTE

*Inorder to better handle the RS-232C interface the 2835-C automatically
goes intoremote mode when acommand is received from either of the
remote computer interfaces. The LLO command is used to enable or disable
thelocallockout state.

4.6.1 Setting The GPIB Address

Before communicating with the 2835-C GPIB port the 2835-C GPIB address
must be set. The address can bebetween 0 and 30. The address can only be
set from the keypad and is accessed through the menu structure. To set the
GPIB address select the REMOTE SETUP->GPIB ADDRESS option in the menu.
The Model 2835-C GPIB s factory setto 5. (See Section 2.4.13)
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Section 5
Command Reference

LA Model 2835-C Remote Interface Commands

The Model 2835-C remote commands can be divided into two groupings:
i. Devicelndependent Commands,Section5.2

ii. DeviceDependent Commands.,Section5.3

Table 25lists the Device Independent Commands supported by the 2835-C
while Table 26 lists the Device Dependent Commands supported the 2835-C.
Following thesetables are the detailed presentations of each command and its
syntax and an example of its use.

Table 25 - Device Independent Status Commands

Command Command Name

*CAL? Calibration Query

*CLS Clear Status

*ERR? Error Query

*ESE Event Status Enable

*ESE? Event Status Enable Query
*ESR? Event Status Register Query
*IDN? Identification Query

*IST? Individual Status Query
*OPC Signal When Operation Complete
*OPC? Operation Complete Query
*PRE Parallel Poll Enable

*PRE? Parallel Poll Enable Query
*RCL Recall Device Configuration
*RST Software Reset

*SAV Save Device Configuration
*SRE Service Request Enable
*SRE? Service Request Enable Query
*STB? Status Byte

*TST? System Test

*WAI Wait To Continue
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Table 26 — Device Dependent Commands

Command Command Name

ATTN_n Attenuator Calibration DataEnable
ATTN_n? Attenuator Calibration Data Enable Query
ATTNSN_n? Attenuator Serial Number Query
AUTO_n AutoRanging Enable

AUTO_n? AutoRanging Enable Query
BARGRAPH Bar Graph Enable

BARGRAPH? Bar Graph Enable Query
CALDATE_n? Calibration Date Query

CH? Available Channel Query
DETMODEL_n? Detector Mode Query

DETSN_n? Detector Serial Number Query
DETSW_n Detector Switch Select

DETSW_n? Detector Switch Query

DISP Display Brightness Select

DISP? Display Brightness Query

DISPCH Display Channel Select

DISPCH? Display Channel Query

DS_n? DataStore Value Query

DSBUF_n Data Store Buffer Behavior Select
DSBUF_n? Data Store Buffer Behavior Query
DSCLR_n DataStore Clear

DSCNT_n? DataStore Value Count Query
DSE_n DataStoreEnable

DSE_n? DataStore Enable Query

DSSIZE_n Data Store Buffer Size Select
DSSIZE_n? DataStore Buffer Size Query
DSUNITS_n? Data Store Units Query

ECHO RS-232Echo ModeEnable

ECHO? RS-232Echo Mode Enable Query
EVENT? Device Event Register Query
EVENTEN Device Event Enable Register
EVENTEN? Device Event Enable Register Query
EXT External Trigger Enable

EXT? External Trigger Enable Query
EXTEDGE External Trigger Edge Select
EXTEDGE? External Trigger Edge Query
FILTER_n Filter Select

FILTER_n? Filter Query

LAMBDA _n Lambda Select

LAMBDA_n? Lambda Query

LLO Local Lockout Enable

LLO? Local Lockout Enable Query
MODE_n Acquisition Mode Select

MODE_n? Acquisition Mode Query

R? Read Both Channel Measurements Query
R_n? Read Single Channel Measurement Query
RANGE_n Manual Range Level Select
RANGE_n? Manual Range Level Query
REFSEL_n Reference Source Select

REFSEL_n? Reference Source Query

RESP_n? Responsivity Query

RUN Start Both Channel Acquisition
RUN_n Start Single Channel Acquisition
RWS? Read Both Channel Measurements with Status Query
RWS_n? Read Single Measurement with Status Query
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SFREQ
SFREQ?
SPREC

SPREC?
STMAX_n?
STMEAN_n?
STMIN_n?
STMXMN_n?
STSDEV_n?
STSIZE_n
STSIZE_n?
STOP

STOP_n
STOREF_n
STOREF_n?
STOZERO_n
TONE

TONE?
TRIGOUT
TRIGOUT?
TRIGOUTFREQ
TRIGOUTFREQ?
TRIGOUTINTG
TRIGOUTINTG?
TRIGOUTLVL
TRIGOUTLVL?
TRIGOUTPOL
TRIGOUTPOL?
UNITS_n
UNITS_n?
USRCAL_n
USRCAL_n?
USRREF_n
USRREF_n?
USRRESP_n
USRRESP_n?
ZERO_n
ZERO_n?
ZEROVAL_n?

DC SampleFrequency Select

DC Sample Frequency Query

DC Sample Type Select

DC Sample Type Query

Statistics Buffer Maximum Value Query
Statistics Buffer Mean Value Query
Statistics Buffer Minimum Value Query
Statistics Buffer Maximum-Minimum Value Query
Statistics Buffer Standard Deviation Query
Statistics Buffer Size Select

Statistics Buffer Size Query

Stop Both Channel Acquisition

Stop Single Channel Acquisition

Store Reference Reading

Store Reference QueryReading

Store Zero Signal

ToneEnable

ToneEnable Query

Trigger Out Mode Select

Trigger Out Mode Query

Trigger Out Frequency Select

Trigger Out Frequency Query

Trigger Out Integration Level Select
Trigger Out Integration Level Query
Trigger Out Level Select

Trigger Out Level Query

Trigger Out Polarity Select

Trigger Out Polarity Query

Units Select

Units Query

User Calibration Enable

User Calibration Enable Query

User Defined Reference Value Select
User Defined Reference Value Query
User Responsivity Factor Select

User Responsivity Factor Query

Signal Zeroing Enable

Signal Zeroing Enable Query

Zero Signal Query

NOTE:

nstands for A (channel A) or B (channel B).

Device Independent Commands

*CAL?

Calibration Query

Syntax: *CAL?

Parameters: None
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Function:

This routine performs an auto calibration sequence on both channels. The
calibration sequence measures the amplifier offsets at all gain settings. These
measurements are stored and subtracted from subsequent measurements.
Acquisitionis suspended during auto calibration and no other remote com-
mands will be processed until the auto calibration sequenceis complete.

Returns: <number>

<number>represents theinteger 0. This return valueis generated when
autocalibrationis complete.

Related Commands: None

*CLS
Clear Status

Syntax: *CLS
Parameters: None
Function:

This command clears the Standard Event Status register, device event regis-
ter, and the error queue. As aresult of this command the status byteis
cleared except for the message available bit (bit 4). Because this command
does not clear the input and output buffers the MAV bit will not be affected.
The *CLS command also cancels any outstanding *OPC and OPC? commands.

Related Commands: *ESR?, EVENT?, *IST?, *STB?

*ERR?
Error Query

Syntax: *ERR?
Parameters: None
Function:

Returns (and removes) oldest error message from the error queue. The error
message is made up of an error code and a text description of the error (see
the Appendix B). A maximum of 10 errors can be stored in the queue. If no
errors are stored in the queue, amessage to that effect will be returned.
Errorsthat occur dueto commands and queries sent from the RS-232 inter-
face will be stored in the queue only if the echo mode is disabled. When the
echomodeis enabled the error mes-sages are automatically returned to the
user when the error occurs. See Appendix B for a description of the error
messages. The command *CLS will clear the error queue.

Returns: <errno>,<description>

<errno>is of type <number> and represents anegative integer error code.
<description> is of type <string> in double quote format, and describes the
error. Seetheappendix for alist of possible error messages.

Related Commands: *CLS, *STB?
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*ESE
Event Status Enable

Syntax: *ESE <mask>
Parameters:

<mask> is aninteger in the range 0 to 255 inclusive.
<mask> is written to the Event Status Enable register.

Function:

The Event Status Enableregister is AND’ed with the Event Status register. If
any bit is set in the result of this AND’ing operation the ESB bit (bit 5) of the
Status Byte will be set. The Status Byte can be used in conjunction with the
Service Request Enableregister to generate aservicerequest.

The Event Status Enable register is an 8 bit, bit mapped register. Any bit set to
linthe Event Status Enable Register allows the corresponding bit in the Event
Status Register to set the ESB bit (bit 5) in the Status Byte. Any bit setto 0
disables the corresponding bit in the Event Status Register from setting the
ESB bit. The Event Status Enable register is set to ) upon power-up. See
Appendix C for a detailed description of the Event Status Register.

The ssignificance of each bit in the Event Status Enableregister is shown
below:

76543210 Operation Complete Mask

I_ Request Control Mask (Not Used)
Query Error Mask
Device Error Mask

Execution Error Mask
Command Error Mask

User Request Mask (Not Used)
Power On Mask (Not Used)

FEvent Status Enable Register
Related Commands: *CLS, *ESE?, *ESR?, EVENT?,
EVENTEN, EVENTEN?, *IST?, *PRE, *PRE?, *SRE, *SRE?, *STB?
*ESE?
Event Status Enable Query
Syntax: *ESE?
Parameters: None
Function:

This query returns the contents of the Event Status Enable register. See the
*ESE command for adescription of the Event Status Enable register. See
Appendix C for adetailed description of the Event Status Register.

Returns: <mask>

<mask> is of type <number> and represents an unsigned integer in the range 0
to 255.

Related Commands: *CLS, *ESE, *ESR?, EVENT?, EVENTEN, EVENTEN?,
*IST?, *PRE, *PRE?, *SRE, *SRE?, *STB?
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*ESR?
Event Status Register Query

Syntax: *ESR?
Parameters: None
Function:

This queryreturns the contents of the Event Status Register and clears the
Event Status Register except for bit 3. Bit 3is determined by the state of the
DeviceEvent and Device Event Enableregisters. The *CLS command will also
set thisregisterto0.

The Event Status register is AND’ed with the Event Status Enable register. If
any bit is set in the result of this AND’ing operation the ESB bit (bit 5) of the
Status Byte will be set. The Status Byte can be used in conjunction with the
Service Request Enableregister to generate aservicerequest. See Appendix C
for adetailed explanation of the Event Status Register.

The Event Status Register is an 8 bit, bit mapped register, with each bit
signifying a different condition. The bits arelisted below, most significant bit
first:

765 43 21 (.’_OperationCompIete

|_ Request Control (Not Used)
Query Error
Device Error

Execution Error
Command Error

User Request (Not Used)
Power On (Not Used)

Standard Event Status Register
Returns: <value>

<value>is of type <number> and represents an unsigned integer in therange 0
to 255.

Related Commands: *CLS, *ESE, *ESE?, EVENT, EVENTEN, EVENTEN?, *IST?,
*PRE, *PRE?, *SRE, *SRE?, *STB?
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*IDN?
Identification Query

Syntax: *IDN?
Parameters: None
Function:

This query causes the 2835-C toreturn device identification information. The
information returned is manufacturer, model, serial number, and firmware
version.

Returns: <manufacturer>,<model>,<serial>,<version>

<manufacturer> is of type <string> using the no quotes format. The 2835-C
always returns Newport Corp.

<model> is of type <string> using the no quotes format.
<serial> is of type <string> using the no quotes format. This is always a‘0’.

<version>is of type <string> using the no quotes format. This text identifies
theinternal firmware version of the 2835-C. This text consists of two sections,
separated by twounderscores. Thefirst sectionis therevisionlevel, and the
secondistherevisiondate.

Related Commands: None

*IST?
Individual Status Query

Syntax: *IST?

Parameters: None

Function:

This queryreturns the current state of the IEEE 488.1

<IST>local message. The <IST> message is generated by the parallel poll
status system. If any bit is set in the Status Byte and it’s corresponding bit is
setintheParallel Poll Enableregister, thenthe <IST> message is set true (a
value of 1). Otherwise the <IST> message is set false (a value of 0).

When a parallel pollis conducted with the 2835-C configured torespond toit,
the <IST> message is compared to the <SBIT> (sense bit). If they are the same
thenthe configured dataline will be driven truein response to the parallel
poll.

Both the <SBIT> and the dataline driven during a parallel poll can be selected
by theIEEE 488.1 parallel poll remote configuration command.

Returns: <sbit>
<sbit>is of type <number>whichrepresents theintegerOor 1.
Related Commands: *PRE, *PRE?, *STB?
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*OPC
Signal When Operation Complete

Syntax: *OPC
Parameters: None
Function:

This command provides ameans of synchronizing operations between the
2835-C and the host. This command sets the Operation Complete bit (bit 0) of
the Event Status register to 1 when all pending operations have completed.
This bit will remain 1 until cleared by the *CLS command or the *ESR? query.

This command can be used in conjunction with the *ESE and *SRE commands
tocauseaService Request onthe GPIB bus when all pending operations are
complete. Oncethe *OPC command is received, it will not set the operation
completebit to 1 while any of the following operations are in progress:

Single acquisition in progress
Datastore enabled with fixed data store buffer

The meterisranging
Related Commands: *ESE, *ESE?, *ESR?, *OPC?, *SRE, *SRE?, *STB?, *WAI
*OPC?
Operation Complete Query
Syntax: *OPC?
Parameters: None
Function:

This query provides ameans of synchronizing operations between the 2835-C
and the host. This command generates aresponse when all pending opera-
tions have completed.

When all pending operations are complete, this query will cause the Message
Available bit (bit 4) of the Status Byte to be set because of the response
generated. By enabling bit 4 of the Service Request Enableregister (see *SRE),
the *OPC? query can be used to cause a Service Request on the GPIB bus
when all pending operations are complete.

Oncethe *OPC? queryisreceived, theresponse will not be generated while
any of the following operations are in progress:

Single acquisition in progress
Datastore enabled with fixed data store buffer

The meterisranging

The *CLS or *RST commands, as well as a GPIB interface device clear, will
cancel the operation complete query.

Returns: 1
Theresponseis generated when all pending operations are complete.

Related Commands: *OPC, *SRE, *SRE?, *STB?, *WAI
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*PRE
Parallel Poll Enable

Syntax: *PRE <mask>
Parameters:

<mask> is an integer in the range 0 to 255 inclusive. The value of this number
iswritteninto the Parallel Poll Enable register.

Function:

This command sets the Parallel Poll Enable register bits. The Parallel Poll
Enableregisteris used in conjunction with the Status Byte to generate the IST
(Individual Status) message. See Appendix C for adetailed description of the
Event Status Register.

TheParallel Poll Enable Register is set to 0 at power-on.The Parallel Poll
Enable Register is an 8-bit, bit mapped register, with each bit signifying a
different condition. The bits and their significance are detailed below:

7685 4.8 21 ?_ New Data Available

I_ New Valid Data Available
Not Used
Not Used

ge Available Mask

Event Status Byte Mask

Master Summary Status Mask

Error Queue Mask

Farallel Poll Enable Register
Related Commands: *IST, *PRE?, *STB?*PRE?

Parallel Poll Enable Query
Syntax: *PRE?

Parameters: None
Function:

This query returns the contents of the Parallel Poll Enable register. Seethe
*PRE command for adescription of the Parallel Poll Enable register. See
Appendix C for adetailed description of the Event Status Register.

Returns: <mask>

<mask> is of type <number> and represents an unsigned integer in the range 0
to 255.

Related Commands: *IST, *PRE, *STB?
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*RCL
Recall Meter Configuration

Syntax: *RCL <config>
Parameters:

<config> is of type <number> which rounds to an integer in the range 0 to 9.
This number specifies a configuration storage buffer. The number 0 stands for
the default configuration buffer.

Function:

This command configures the meter to a configuration previously stored in
non-volatilememory (see *SAV), or to the default configuration for the
attached detector. This command will fail if the requested configuration is
incompatible with the detector attached to the meter or empty. The param-
eters affected by this command are thoselisted in Table 9.

Returns: None

Related Commands: *RST, *SAV
*RST

Reset

Syntax: *RST

Parameters: None

Function:

This sets the meter to the default configuration, see Table 9, for the detector
attachedtoit. It also cancels any outstanding *OPC or *OPC? commands.

Related Commands: *RCL, *SAV

*SAV
Save Meter Configuration

Syntax: *SAV <config>
Parameters:

<config> is of type <number> which rounds to an integer in therange 1to 9.
This number specifies a configuration storage buffer.

Function:

This command saves the configuration of the meter to the configuration
specified by the parameter. The parameters saved by this command are
thoselistedin Table9.

Related Commands: *RCL, *RST
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*SRE
Service Request Enable

Syntax: *SRE <mask>
Parameters:

<mask> is an integer in the range 0 to 255 inclusive. The value of this number
iswritteninto the Service Request Enableregister.

Function:

The Service Request Enabled Register is used in conjunction with the Status
Byte to generate service requests on the GPIB bus. See Appendix C for a
detailed description of the Event Status Register.

Ifabitis setinthe Service Request Enableregister and it’s corresponding bit
is setinthe Status Byte Register, then aservice request will be generated once
for the for the given event. When service is being requested, bit 6is setin the
bytereturned by a serial poll of the 2835-C.

The Service Request Enable Register is an 8-bit, bit mapped register, with each
bit signifying a different condition. The bits are listed below, most significant
bit first:

76543210 New Data Available CH A

I_ New Valid Data Available CH A
New Data Available CH B
New Valid Data Available CH B

Message Available Mask
Event Status Byte Mask

Always Zero

Error Queue Mask

Service Request Enable Register
Related Commands: *SRE?, *STB?
*SRE?
Service Request Enable Query
Syntax: *SRE?
Parameters: None
Function:

This query returns the contents of the Service Request Enable register. See
the *SRE command for adescription of the Service Request Enabled register.
See Appendix C for adetailed description of the Event Status Register.

Returns: <mask>

<mask> is an integer in the range 0 to 255 inclusive, except that bit 6 is always
azero.

Related Commands: *SRE, *STB?
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*STB?
Status Byte Query

Syntax: *STB?
Parameters: None
Function:

This queryreturns the contents of the Status Byte which records current
system conditions. Appendix C describes the Status Byte in detail.

If abitis set in the Status Byte Register and it’s corresponding bit is set in the
Service Request Enable Register, then a servicerequest will be generated once
for the given event. When service is being requested, bit 6 is set in the byte
returned by a serial poll of the 2835-C.

The Status Byte Register is an 8-bit, bit mapped register, with each bit signify-
ing a different condition. When a bit is set, or has a value of one, then the
conditionistrue. Thebits arelisted below, most significant bit first:

765 4.8 21 ?_ New Data Available CH A
|_ New Valid Data Available CH A

New Data Available CH B
New Valid Data Available CH B

M ge Available Bit

Event Status Byte Bit

Master Status Summary Bit

Error Queue Bit

Status Byte Register.

Note that the *CLS common command clears most of the bits in the Status
Byte.
Returns: <value>

<value> is an integer in the range 0 to 255 inclusive.

Related Commands: *CLS, *SRE, *SRE?

*TST?
Self Test Query

Syntax: *TST?
Parameters: None
Function:

As defined intheIEEE 488.2 standard, the *TST? command causes the device
toreturn aresult of aself-test, indicating whether or not the unit completed
the self-test without any errors. The selftest is onlyadministered uponreset
or power up. The query does not initiate the self test and only returns a0
indicating that the system passed its earlier self test.

Returns: 0

Related Commands: None
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*WAI
Wait to continue

Syntax: *WAI
Parameters: None
Function:

The *WAIcommand causes the device to wait until all pending operations are
complete before processing any commands waiting in the input queue. Care
should be taken when using this command sinceit is possible to overflow the
input queue by continuing to write commands to the 2835-C while the *WAI
command is in effect.

Note that the *“WAI command will essentially “lock out” the remote interfaces
until all pending operations are complete. The *OPC command and *OPC?
query differ from *WAlin this area, as they allow other commands to be
processed while they are waiting for pending operations to complete.

Once the *WAI command is received, it will be in effect while any of the
following operations arein progress:

Single acquisitionin progress
Datastorein progress with fixed data store buffer

The meterisranging

The *WAIcommand can only be canceled by a GPIB interface device clear or
by turning the meter off and on.

Related Commands: *OPC, *OPC?
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Device Dependent Commands

ATTN_n
Attenuator Calibration Data Enable

Syntax: ATTN_n <state>
where n is either Aor B

Parameters:

The parameter <state> is either O or 1. If <state> is 0, then detector
responsivity datais used to calculatereadings. If <state>is 1, thenthe detec-
tor + attenuator responsivity datais used to calculatereadings.

Function:

This command enables or disables the use of attenuator responsivity data
when user calibrationis disabled. If enabled, responsivity data collected with
the attenuator attached to the detector is used in data calculations. If dis-
abled, responsivity data collected with the detector aloneis used in data
calculations.

This command will generate an error ifthe attached detector does not sup-
portanattenuator.

Related Commands: ATTN_n?, ATTNSN_n?, LAMBDA_n,
LAMBDA_n? RESP_n?,USRCAL_n,USRCAL_n? USRRESP_n,
USRRESP_n?

ATTN_n?
Attenuator Calibration Data Enable Query

Syntax: ATTN_n?
where nis either Aor B

Parameters: None
Function:

This queryreturns avalue showing whether or not attenuator responsivity
datawill beused when user calibrationis disabled.

Returns: <state>

<state>is oftype <number>whichrepresentstheinteger 0if detector
responsivity datais beingused or 1 if detector + attenuator responsivity data
isbeingused.

Related Commands: ATTN_n, ATTNSN_n?, LAMBDA_n, LAMBDA_n?,
RESP_n?,USRCAL_n, USRCAL_n?,USRRESP_n, USRRESP_n?
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ATTNSN_n?
Attenuator Serial Number Query

Syntax: ATTNSN_n?
where n is either Aor B

Parameters: None
Function:

This queryreturns the serialnumber of the attenuator that was calibrated
withthe attached detector.

When using an attenuator this serial number must match the serial number of
the attenuator being used or data calculations will be inaccurate.

Returns: <attnSN>
<attnSN> is of type <string> in the double quote format.

Ifno attenuator serialnumber is available, the query returns an empty double
quoted string, “”.

Related Commands: CALDATE_n?, DETMODEL_n?, DETSN_n?

AUTO_n
Auto Ranging Enable

Syntax: AUTO_n <state>
where nis either Aor B

Parameters:

The parameter <state> is either 0 or 1. If <state> is 0 then manual ranging is
enabled. If <state>is 1 then autorangingis enabled.

Function:

This command enables or disables auto ranging. If enabled and in a continu-
ous acquisition mode, a signalrange is automatically selected to suit the input
signal. If disabled, the meter needs to be manually ranged.

Related Commands: AUTO_n?, RANGE_n, RANGE_n?

AUTO_n?
Auto Ranging Enable Query

Syntax: AUTO_n?
where nis either Aor B

Parameters: None

Function:

This queryreturns avalue showing whether the autoranging featureis
enabled or disabled.

Returns: <state>

<state>is of type <number>whichrepresents theinteger 0 if autorangingis
disabled or 1 if auto rangingis enabled. If enabled, the meter will auto range
whenin continuous acquisition modes.

Related Commands: AUTO_n, RANGE_n, RANGE_n?
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BARGRAPH
Bar Graph Enable

Syntax: BARGRAPH <state>
Parameters:

The parameter <state> is either 0 or 1. If <state>is 0 then the bargraphis
disabled. If <state>is 1 then the bargraphis enabled.

Function:

This command enables or disables the bargraph feature. If enabled, the
bargraph will be displayed when the units of measurement are not ratio type
of units and the meter is not in INTG mode.

Related Commands: BARGRAPH?, TONE, TONE?

BARGRAPH?
Bar Graph Enable Query

Syntax: BARGRAPH?
Parameters: None
Function:

This queryreturns avalue showing whether the bargraphis enabled or
disabled. Note: The bargraphis not displayed while in either GPIB or RS-232
moderegardless of enabled status.

Returns: <state>

<state>is of type <number> which represents the integer 0 if the bar graph is
disabled and 1 if the bar graph is enabled.

Related Commands: BARGRAPH, TONE, TONE?

CALDATE_n?
Calibration Date Query

Syntax: CALDATE_n?
where nis either Aor B

Parameters: None
Function:

This queryreturns the calibration date of the detector asread fromthe
memory module attached to the 2835-C.

Returns: <model>
<model> is of type <string> in the double quote format.

Related Commands: ATTNSN_n?, DETMODEL_n?,DETSN_n?
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CH?
Available Channel Query

Syntax: CH?
Parameters: None
Function:

This query is used to see which channels are available in the meter. A chan-
nelis availableif a calibration module was plugged into that channel on
powerup and passed the self test.

Returns: <channels>

<channels>is of type <string> in the double quote format. The possible values
of <string> are:

“A”- only channel A is available
“B”-only channel Bis available

“AB”-Both channel A and B are available

Related Commands: None

DETMODEL_n?
Detector Model Query

Syntax: DETMODEL_n?
where n is either Aor B

Parameters: None
Function:

This queryreturns the model number of the detector that belongs to the
memory module attached to the specified channel.

Returns: <model>
<model> is of type <string> in the double quote format.
Related Commands: ATTNSN_n?, CALDATE_n? DETSN_n?

DETSN_n?
Detector Serial Number Query

Syntax: DETSN_n?
where nis either Aor B

Parameter: None
Function:

This queryreturns the serialnumber of the detector that belongs to the
memory module attached to the specified channel.

This serial number must match the serial number of the detector attached to
the 2835-C.

Returns: <detSN>
<detSN> is of type <string> in the double quote format.

Related Commands: ATTNSN_n?, CALDATE_n?, DETMODEL_n?
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DETSW_n
Detector Switch Setting

Syntax: DETSW_n <setting>
where n is either Aor B

Parameter:

<setting>is of type <string> in adouble quoted format. The possible values of
<setting> are “S” for short, “I” for intermediate, and “L” for long.

Function:

The 818J-S10 and the 818J-09 have a switch setting for short, intermediate and
long energy pulse measurement. This command must be used toinformthe
2835-C what the switchis set to when using these detectors.

Ifthe attached detector doesn’t support a switch then this command will
cause an execution error.

Related Commands: DETSW_n?

DETSW_n?
Detector Switch Setting Query

Syntax: DETSW_n?
where n is either Aor B

Parameter: None
Function:

This query returns the switch setting assumed by the 2835-C. This setting
must match the actual switch setting onthe detector or readings will be
inaccurate.

Returns: <setting>

<setting> is of type <string> in the double quote format. The possible values
of <setting> are “S” for short, “I” for intermediate, and “L” for long. If the
attached detector doesn’t support aswitch the return value will be “N/A”.

Related Commands: DETSW_n

DISP
Display Brightness

Syntax: DISP <level>
Parameters:

The parameter <level> is of type <number> which rounds to aninteger in the
range 0 to 3. 0 corresponds to off, 1 to dim, 2 to normal, and 3 to bright.

Function:

This command sets the brightness of the display to a desired level. The valid
levels are off, dim, normal, and bright.

Returns: None
Related Commands: DISP?
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DISP?
Display Brightness Query

Syntax: DISP?

Parameters: None

Function:

This queryreturns the brightness level of the display.
Returns: <level>

<level> is of type <number> where 0 corresponds to off, 1 to dim, 2 to normal,
and 3 to bright.

Related Commands: DISP

DISPCH
Display Channel Select

Syntax: DISPCH <channel>
Parameters:
<channel> is of type <string> in adouble quoted format.

The possiblevalues of <channel> are “A” for channel Aand “B” for channel B.

Function:

This command is used to select the display channel of the meter. If the
requested channelis not available then this command will cause an error.

Returns: None
Related Commands: CH?, DISPCH?

DISPCH?
Display Channel Query

Syntax: DISPCH?
Parameters: None
Function:

This command is used to see which channelis currently selected as the
display channel.

Returns: <channel>

<channel> is of type <string> in adouble quoted format. The possible values of
<channel> are “A” for channel A and “B” for channel B.

Related Commands: CH?, DISPCH
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DS_n?
Data Store Value Query

Syntax: DS_n? <number>
wherenis either AorB
Parameters:

The parameter <number>rounds to aninteger and represents the datastore
value that is being queried. The range of <number> is 1 to n; wherenis the
number of values stored in the data store buffer (see DSCNT_n?). A parameter
of 1 represents the oldest data value in the data store, 2 the second oldest and
soon.

Function:

This queryis used to query anindividual data value from the data store
buffer. If the parameter is out of range then an execution error message will
be generated and nothing will be returned. Itis recommended to use the
DSCNT_n? query to determine how many values have been stored in the data
buffer.

Returns: <status>,<number>

<status>isaninteger thatrepresentsthe status of thereturned value. <sta-
tus> will be 0 for ok, 1 for over range, 2 for detector saturated, 3 for data error
and 4 for ranging.

<number> is afloating point number in the exponential format.

Related Commands: DSCLR_n,DSCNT_n?,DSE_n,DSE_n?,DSSIZE_n,
DSSIZE_n?,DSUNITS_n?, DSBUF_n, DSBUF_n?

DSBUF _n
Data Store Buffer Behavior Select

Syntax: DSBUF_n <state>
wherenis either AorB
Parameters:

The parameter <state> is of type <number>. If the number rounds to 0 then
datastore FIXED BUFFER behavior is enabled. Otherwise, data store SLIDE
BUFFER behavioris enabled.

Function:
This command selects data store FIXED BUFFER or SLIDE BUFFER behavior.

Related Commands: DS_n?,DSCLR_n,DSCNT_n?, DSE_n,DSE_n?, DSSIZE_n,
DSSIZE_n?,DSUNITS_n?,DSBUF_n? DS_n
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DSBUF_n?
Data Store Buffer Behavior Query

Syntax: DSBUF_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns avalue showing whether data store FIXED BUFFER or
SLIDE BUFFER behavior is enabled.

Returns: <state>

<state>is of type <number>and represents an integer 0, if FIXED BUFFER
behavioris enabled, or 1, if data store SLIDE BUFFER behavior is enabled.

Related Commands: DS_n?, DSCLR_n,DSCNT_n?, DSE_n,DSE_n?, DSSIZE_n,
DSSIZE_n?, DSUNITS_n?, DSBUF_n,DS_n

DSCLR_n
Data Store Clear

Syntax: DSCLR_n
wherenis either Aor B
Parameters: None
Function:
This command is used to clear the data store buffer.

Related Commands: DS_n?, DSCNT_n?,DSE_n,DSE_n?,DSSIZE_n, DSSIZE_n?,
DSUNITS_n?, DSBUF_n, DSBUF_n?

DSCNT_n?
Data Store Value Count Query

Syntax: DSCNT_n? <number>
wherenis either Aor B
Parameters: None
Function:
This queryreturns the number of data values stored in the data store buffer.
Returns: <count>

<count> is of type <number> and represents an integer in the range of 1 to the
size of the data store buffer.

Related Commands: DS_n?, DSCLR_n,DSE_n,DSE_n?, DSSIZE_n, DSSIZE_n?,
DSUNITS_n?, DSBUF_n, DSBUF_n?
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DSE_n
Data Store Enable

Syntax: DSE_n <state>
wherenis either AorB
Parameters:

The parameter <state> is a <number> which is either 0 or 1. If the number is 0,
datastoringis disabled. If the numberis 1, data storing is enabled.

Function:

This command enables or disables data storing. Note that data storing cannot
be enabled when the data store buffer is full and FIXED BUFFER behavior is
enabled. The user must first either clear the data store buffer or enable SLIDE
BUFFER behavior and then enable data storing.

Related Commands: DS_n?, DSCLR_n, DSCNT_n?,DSE_n?,DSSIZE_n,
DSSIZE_n?, DSUNITS_n?,DSBUF_n, DSBUF_n?DS_n

DSE_n?
Data Store Enable Query

Syntax: DSE_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns a value showing whether or not data storingis enabled or
disabled.

Returns: <state>

<state>is of type <number> and represents an integer 0, if data storing is
disabled, or 1,if data storingis enabled.

Related Commands: DS_n?, DSCLR_n,DSCNT_n?,DSE_n, DSSIZE_n,
DSSIZE_n?, DSUNITS_n?,DSBUF_n,DSBUF_n?DS_n

DSSIZE_n
Data Store Buffer Size Select

Syntax: DSSIZE_n <size>
wherenis either AorB
Parameters:

The parameter <size> is of type <number> which rounds to anintegerin the
range 1to 1000. The parameter represents the size of the data buffer to be
used for data storing.

Function:

This command sets the size of the buffer used for data storing. Note that the
databufferis cleared automatically when this command is used and all
previously stored datawill be gone.

Related Commands: DS_n?, DSCNT_n?, DSE_n,DSE_n?,DSSIZE_n?,
DSUNITS_n?,DSBUF_n,DSBUF_n?,DS_n,
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DSSIZE_n?
Data Store Buffer Size Query

Syntax: DSSIZF_n?
wherenis either A or B
Parameters: None
Function:
This queryreturns the data store buffer size.
Returns: <size>
<size>is of type <number> and represents an integer of the range 1 to 1000.

Related Commands: DS_n?, DSCLR_n,DSCNT_n?, DSE_n,DSE_n?,DSSIZE_n,
DSUNITS_n?,DSBUF_n,DSBUF_n?,DS_n

DSUNITS_n?
Data Store Buffer Units Query

Syntax: DSUNITS_n?
where nis either A or B
Parameters: None
Function:
This query returns the units of the data stored in the data store buffer.
Returns: <units>
<units>is of type <string> in the double quote format.

The possible values of units are: “A”, “V”, “W”, “W/CM”, “dBm”, “dB”, “REL”,
“J”,“J/CM”, “Erg”, or “E/CM” depending on the detector and acquisition mode.

Related Commands: DS_n?, DSCLR_n,DSCNT_n?,DSE_n,DSE_n?,DSSIZE_n,
DSSIZE_n?, DSBUF_n, DSBUF_n?

ECHO

RS-232 Echo Mode Enable
Syntax: ECHO <enable>
Parameters:

The parameter <state> is either 0 or 1. If <state> is 0 then RS-232 echo mode is
disabled. If <state>is 1 then RS-232 echo mode is enabled.

Function:
This command enables or disables the echo mode for RS-232 communication.

Related Commands: ECHO?
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ECHO?
RS-232 Echo Mode Enable Query

Syntax: ECHO?
Parameters: None
Function:

This queryreturns avalue showing whether the RS-232 echo modeis enabled
or disabled.

Returns: <state>

<state>is of type <number> that represents theinteger 0, if the echo mode s
disabled, or 1, if the echo mode is enabled.

Related Commands: ECHO

EVENT?
Device Event Register Query

Syntax: EVENT?
Parameters: None
Function:

This queryreturns the contents of the Device Event register and sets the
Device Event register to 0. The *CLS command will also set this registerto 0.

TheDevice Event register is AND’ed with the Device Event Enable register. If
any bitis set in the result of this AND’ing operation then Device Error bit (bit 3)
inthe Standard Event Status register will be set.

TheDevice Event register is an 8 bit, bit mapped register, with each bit signifying
adifferent condition. The bits arelisted below, most significant bit first:

765 438 241 ?_OverRangeCHA

I_ Saturated CH A
Data Error CH A
(Not Used)

Over Range CH B
Saturated CH B
Data Error CH B
(Not Used)

Device Event Register
Returns: <event>
<event> is aninteger in the range from 0 to 255 inclusive.

Related Commands: *ESE, *ESE?, *ESR?, EVENTEN, EVENTEN?
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EVENTEN
Device Event Enable Register

Syntax: EVENTEN <mask>

Parameters:

<mask> is an integer in the range 0 to 255 inclusive. The value of this number
iswrittenintothe Device Event Enable register.

Function:

TheDevice Event Enableregisteris AND’ed with the Device Event register. If
any bitis set in the result of this AND’ing operation then Device Error bit (bit 3)
inthe Standard Event Status register will be set.

The Device Event Enable register is an 8 bit, bit mapped register. Any bit set
to linthe Device Event Enable register allows the corresponding bit in the
Device Event register to set the Device Error bit (bit 3) in the Standard Event
Status register. Any bit set to 0 disables the corresponding bit in the Device
Eventregister from setting the Device Error bit.

765 43 21 (.)_OverF(angeCHA

Saturated CH A
Data Error CH A
(Not Used)

Over Range CH B
Saturated CH B
Data Error CHB
(Not Used)

Device Event Register
Related Commands: EVENT? EVENTEN?, *ESE, *ESE?, *ESR?
EVENTEN?
Device Event Enable Register Query
Syntax: EVENTEN?
Parameters: None

Function:

This query returns the contents of the Device Event Enableregister. See the
EVENTEN command for adescription of the Device Event Enable register.

Returns: <mask>

<mask>is of type <number> and represents an unsigned decimal integer in the
range from 0 to 255.

Related Commands: EVENT? EVENTEN, *ESE, *ESE?, *ESR?
EXT

External Trigger Enable

Syntax: EXT <enable>

Parameters:

The parameter <state> is either O or 1. If <state> is 0 then the external trigger
is disabled. If <state>is 1thenthe external triggeris enabled.

Function:
This command enables or disables the external trigger input on the back panel.
Related Commands: EXT?, EXTEDGE, EXTEDGE?
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EXT?
External Trigger Enable Query

Syntax: EXT?
Parameters: None
Function:

This queryreturns avalue showing whether the external trigger input is
enabled or disabled.

Returns: <state>

<state>is of type <number> that represents theinteger 0, if the external
trigger input is disabled, or 1, if the external trigger is enabled.

Related Commands: EXT, EXTEDGE, EXTEDGE?

EXTEDGE
External Trigger Edge Select

Syntax: EXTEDGE <edge>

Parameters:

The parameter <edge> is either 0 or 1. If <edge> is 0 then the external trigger
is defined as a falling edge. If <edge> is 1 then the external trigger is defined as
arisingedge.

Function:

This command defines whether the external trigger input on the back panelis
falling edge or rising edge active.

Related Commands: EXT,EXT?, EXTEDGE

EXTEDGE?
External Trigger Edge Query

Syntax: EXTEDGE?
Parameters: None
Function:

This queryreturns avalue showing which external trigger edge is the active
edge.

Returns: <edge>

<edge>isoftype <number>andrepresents 0, if the external trigger is defined
as afalling edge, or 1, if the external trigger is defined as arising edge.

Related Commands: EXT,EXT?, EXTEDGE
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FILTER_n
Filter Select

Syntax: FILTER_n <filter>
wherenis either AorB
Parameters:

The parameter <filter> is an integer in the range 0 to 3inclusive. 0 corre-
sponds tonofiltering, 1 to analog filter only, 2 to digital averaging filter only,
and 3 to analog and digital filters combined.

Function:

This command selects afilter combination to be used to condition readings
taken from the detector. The choices are to have nofilter at all, an analog
filter, digital averaging filter,and both the analog and digital filters. The digital
filter processes every signal reading by averaging it with thelast 9 readings
taken.

Alldetectors signals are filtered to some extent even without the analog filter
feature. By enabling the analog filter the signal is filtered by a 5 Hz low pass
instead of the standard filter. The analog filter feature only applies to Low
Power detectors when not in P-P mode. For High Power and Energy detectors,
the analogfilter featureis not available.

If an attempt is made to enable the analog filter for a detector that does not
supportit,an execution error will occur.

Related Commands: FILTER_n?

FILTER_n?
Filter Query

Syntax: FILTER_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns avalue that represents thefilter combination currently
beingused to condition readings.

Returns: <filter>

<filter> is of type <number> in arange of 0 to 3 with 0 corresponding to no
filter, 1 to analog filter only, 2 to digital averaging filter only, and 3 to analog
and digital filters combined.

This query will always return a 0 or 2 for High Power and Energy detectors
because the use of the analog filter is not allowed with these types of detec-
tors.

Related Commands: FILTER_n
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LAMBDA _n
Lambda Select

Syntax: LAMBDA_n <wavelength>
where n is either Aor B
Parameters:

The parameter <wavelength> is of type <number>whichrounds to aninteger
with arange that depends on the detector being used. The units of <wave-
length>arenanometers and should correspond to the wavelength of the light
source being measured.

Function:

This command is used to specify the wavelength of light being measured.
Thiswillinsure that the proper responsivity calibration point will be used
when the 2835-C calculates measurement values.

Related Commands: ATTN_n, ATTN_n?, LAMBDA_n?,RESP_n?, USRCAL_n,
USRCAL_n?,USRRESP_n, USRRESP_n?

LAMBDA_n?
Lambda Query

Syntax: LAMBDA_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns the wavelength that corresponds to the responsivity calibra-
tion point currently being used by the 2835-C in measurement calculation.

Returns: <wavelength>

<wavelength>is of type <number> and represents an integer. The units of
<wavelength>are nanometers.

Related Commands: ATTN_n, ATTN_n?, LAMBDA_n,RESP_n?, USRCAL_n,
USRCAL_n?, USRRESP_n, USRRESP_n?

LLO
Local Lockout Enable

Syntax: LLO <state>
Parameters:

The parameter <state> is either O or 1. If <state>is 0 thenlocal lock-out is
disabled. If <state>is 1 thenlocallock-out is enabled.

Function:

This command enables or disables thelocal lockout.
Returns: None

Related Commands: LLO?
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LLO?
Local Lockout Enable Query

Syntax: LLO?

Parameters: None

Function:

The queryreturns the state of thelocallockout.
Returns: <state>

<state>is of type <number> and represents theinteger 0, if local lockout is
disabled, or 1, iflocal lockout is enabled.

Related Commands: LLO

MODE_n
Acquisition Mode Select

Syntax: MODE_n <mode>
wherenis either AorB
Parameters:

The parameter <mode> is of type <string>. Its range depends on the detector
attached tothe meter. The valid values for this parameter arelisted below.

“DCSNGL”  specifies DC singlemode
“DCCONT”  specifies DC continuous mode
“INTG” specifies integration mode
“PPSNGL”  specifies P-P single mode

“PPCONT”  specifies P-P continuous mode

“SNGLPULSE” specifies single pulse mode
“CONTPULSE” specifies continuous pulse mode
Function:

This command sets the mode to be used to acquiring subsequent readings.

Notethat the current units will be changed automaticallyif they are not
compatible with the new mode.

Related Commands: MODE_n?, UNITS_n, UNITS_n?

MODE_n?
Acquisition Mode Query

Syntax: MODE_n?
wherenis either A or B
Parameters: None
Function:
This queryreturns the acquisition mode currently being used by the meter.
Returns: <mode>
<mode> is of type <string>in the double quote format.

Related Commands: MODE_n, UNITS_n, UNITS_n?
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R?
Read Both Channels Measurement Query

Syntax: R?

Parameters: None

Function:

This queryreturns thelast valid measurements taken from both channels.

The units of the measurements are the units defined at the time the readings
weremade. Becauseit is possible to make this query faster than measure-
ments are actually being taken, the values returned by successive queries may
be multiplereports of a single measurements.

Toensurethat fresh datais beingread the NVDA(new valid data available) bitin
the Status Byte can be checked either by issuing a serial poll or by using the
*STB? command. Aserial pollisrecommended if the GPIBinterface is being used.
The NVDA bit will be 1 if the last valid measurement has not beenread. The
NVDA bit for aspecific channel willbereset to ) immediately after ameasurement
is queried from that channel and will stay 0 until anew valid reading is taken. A
validreadingis areading that would return a status of 0 using the RWS? query.

Returns: <number>, <number>
or <number>

<number> is afloating point number in the exponential format.

Iftwo channels are running simultaneously then, both are returned separated
by acomma.

Related Commands: *STB?, MODE_n, MODE_n?,R_n?, RWS?, RWS_n?,
UNITS_n, UNITS_n?

R_n?
Read Single Channel Measurement Query

Syntax: R_n?
wherenis either Aor B
Parameters: None
Function:
This queryreturns thelast valid measurements taken from the specified channel.

Theunits of the measurements are the units defined at the time the reading was
made. Becauseitis possible to make this query faster than measurements are
actually being taken, the values returned by successive queries may be multiple
reports of asingle measurements. To ensure that fresh datais beingread the
NVDA(new valid data available) bit in the Status Byte can be checked either by
issuing a serial poll or by using the *STB? command. A serial pollis recom-
mended if the GPIB interface is being used. The NVDA bit will be 1 if the last
valid measurement has not beenread. The NVDA bit for the specified channel
willbereset to)immediately after ameasurement is queried from that channel
and will stay 0 until a new valid reading is taken. A valid readingis areading
that would return a status of 0 using the RWS? query.

Returns: <number>

<number> is afloating point number in the exponential format.

Related Commands: *STB?, MODE_n, MODE_n?,R?, RWS? RWS_n?, UNITS_n,
UNITS_n?
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RANGE_n
Signal Range Select

Syntax: RANGE_n <range>
wherenis either AorB
Parameters:

The parameter <range> is of type <number>. The range of this parameter will
depend on the detector and mode being used to acquire data. See the section
entitled “Electrical Specifications” at the beginning of this manual for the
signal range that corresponds to the current setting of <range>.

Function:

This command is used to select anew manual signal range. This command
will disable the auto ranging feature.

Related Commands: AUTO_n, AUTO_n?, RANGE_n?

RANGE_n?
Signal Range Query

Syntax: RANGE_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns avalue that represents the current signal range setting
being used whether the meter is auto ranging or in manual ranging mode. See
Section2.3.11.

Returns: <range>

<range> is of type <number> and represents the gain level currently being
used for either auto or manualranging. See the section entitled “Electrical
Specifications” at the beginning of this manual for the signal range that
corresponds to <range>.

Related Commands: AUTO_n,AUTO_n?, RANGE_n

REFSEL n
Reference Source Select

Syntax: REFSEL_n <source>
Parameters:

<source>is of type <string>in the double quote format. The possible values
of <source> are: “STOREF” -Last stored reference measurement, “OTHERCH” -
The other channel, “USRREF”-User defined reference value

Function:

This command is used to select areference source to be used inlinear and
logarithmic (dB) relative measurements. This command will cause an error if
an attempt is made to select the other channel as areferenceif it is not
available.

Returns: None
Related Commands: REFSEL_n?, STOREF_n, USRREF_n, USRREF_n?
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REFSEL_n?
Reference Source Query

Syntax: REFSEL_n?
Parameters: None
Function:

This queryreturns the current reference soure that will be used inlinear and
logarithmic (dB) relative measurements. Returns:

<source>is of type <string> in the double quote format. The possible values
of <source> are:

“STOREF”-Last stored reference measurement

“OTHERCH”-The other channel

“USRREF”-User defined reference value

Related Commands: REFSEL_n, STOREF_n, USRREF_n, USRREF_n?

RESP_n?
Responsivity Query

Syntax: RESP_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns theresponsivity value currently being used by the 2835-C
inmeasurement calculation.

Returns: <val>

<val>is of type <number> and represents a floating point number. The units
of theresponsivity <val>depends upon the type of detector family of the
detectorinuse. See Table 22 for alisting of responsivity units by detector
family.

Related Commands: ATTN_n,ATTN_n?, LAMBDA_n, LAMBDA_n?, USRCAL_n,
USRCAL_n?,USRRESP_n, USRRESP_n?

RUN
Start Both Channel Acquisition

Syntax: RUN
Parameters: None
Function:

This command initiates data acquisition on both channels using the currently
defined acquisition mode. In single type acquisition modes this command will
causeonereadingtobeacquired. In continuous type acquisition modes this
command will initiate the continuous acquisition of readings. The STOP
command will terminate acquisition.

Related Commands: STOP,STOP_n,RUN_n
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RUN_n
Start Single Channel Acquisition

Syntax: RUN_n
Parameters: None
Function:

This command initiates data acquisition on the specified channel using the
currently defined acquisition mode. In single type acquisition modes this
command will cause onereadingto be acquired. In continuous type acquisi-
tion modes this command will initiate the continuous acquisition of readings.
The STOP command will terminate acquisition.

Related Commands: STOP,STOP_n, RUN

RWS?
Read Both Channel Measurements With Status Query

Syntax: RWS?
Parameters: None
Function:

This queryreturns thelast measurements taken from both channels. The
units of these measurements are the units defined at the time the readings
were made. Becauseitis possible to make this query faster than measure-
ments are actually being taken, the values returned by successive queries may
be multiple reports of the same measurement.

To ensure that fresh datais being read the NDA(new data available) bit in the
Status Byte can be checked either by issuing a serial poll or by using the
*STB? command. Aserial pollis recommended if the GPIB interface is being
used. The NDA bit will be 1 if the last measurement has not been read. The
NDA bit for a specific channel will be reset to 0 immediately after a measure-
ment is queried from that channel and will stay 0 until a new reading is taken.

Returns: <status>, <number>
or <status>, <status>, <number>,<number>

<status>isaninteger that represents the status of the returned value. <sta-
tus>will be 0 for ok, 1 for over range, 2 for saturated and 3 for data error, and
4forranging.

If morethan one channelis available, then the first two numbers represent the
status of CHA and CHB respectively.

<number> is afloating point number in the exponential format.

Related Commands: *STB?, MODE_n, MODE_n?,R?,R_n?, RWS_n?
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RWS_n?
Read Single Channel Measurement With Status Query

Syntax: RWS_n?
Parameters: None
Function:

This queryreturns thelast measurement taken from the specified channel.
The units of this measurement are the units defined at the time the reading
was made. Becauseitis possible to make this query faster than measure-
ments are actually being taken, the values returned by successive queries may
be multiplereports of the same measurement.

To ensurethat fresh datais being read the NDA(new data available) bit in the
Status Byte can be checked either by issuing a serial poll or by using the
*STB? command. Aserial pollis recommended if the GPIB interface is being
used. The NDA bit will be 1 if the last measurement has not beenread. The
NDA bit for the specified channel will bereset to ) immediately after a mea-
surement is queried from that channel and will stay 0 until anew reading is
taken.

Returns: <status>,<number>

<status>isaninteger thatrepresentsthe status of thereturned value. <sta-
tus> will be 0 for ok, 1 for over range, 2 for saturated and 3 for data error, and
4forranging.

<number> is afloating point number in the exponential format.

Related Commands: *STB?, MODE_n, MODE_n?,R?,R_n?, RWS? UNITS_n,
UNITS_n?

SFREQ
DCSample Frequency Select

Syntax: SFREQ <freq>
Parameters:

The parameter <freq> is of type <number>. Therange of this number depends
onthe current DC sample precision (see SPREC). If the precisionis 20000 then
therangeis 0.001 to 25Hz. If the precision is 4096 then the range is 0.001 to
500Hz when two detector calibration modules are plugged into the meter and
1000Hz for one.

Function:

This command determines how often a signal is sampled when in DC continu-
ous mode. Both channels sample data at the same rate when in DC continu-
ous mode.

Related Commands: SFREQ?, SPREC, SPREC?

77



SFREQ?
DCSample Frequency Query

Syntax: SFREQ?
Parameters: None
Function:

This queryreturns the samplerate used for continuous DC acquisition on
both channels

Returns: <freq>

<freq>is of type <number> in exponent notation with units of hertz or samples
per second.

Related Commands: SFREQ, SPREC, SPREC?

SPREC
DCSample Precision Select

Syntax: SPREC <prec>
Parameters:

The parameter <prec> is of type <number> with acceptable values of 20000 or
4096.

Function:

The 2835-C has a 20,000 count high precision A/D and a 4,096 count A/D. This
command determines which of these A/Ds will be used from both channels to
acquire samples during DC single and DC continuous acquisition modes. This
command affects the available range of DC sample frequencies.

Note thatthe 4,096 count A/Dis used during all other acquisition modes.
Related Commands: SFREQ, SFREQ?, SPREC?

SPREC?
DCSample Precision Query

Syntax: SPREC?
Parameters: None
Function:

This queryreturns a string that indicates whether the 20,000 count A/D or the
4,096 count A/D will be used during DC CONT or DC SNGL acquisition modes
onboth channels.

Returns: <prec>

<prec> is of type <number>. It will be 20000 if the 20,000 count A/D is selected
and 4096 if the 4,096 count A/D s selected.

Related Commands: SFREQ, SFREQ?, SPREC?
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STMAX _n?
Statistics Buffer Maximum Value Query

Syntax: STMAX_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns the maximum valuein the statistics buffer of the specified
channel.

Returns: <max>
<max>is of type <number> in exponent notation.

Related Commands: STMEAN_n?, STMIN_n?, STMXMN_n?,STSDEV_n?,
STSIZE_n,STSIZE_n?,

STMEAN_n?
Statistics Buffer Mean Value Query

Syntax: STMEAN_n?

wherenis either Aor B
Parameters: None
Function:

This query returns the mean or average of all the values in the statistics buffer
ofthe specified channel.

Returns: <mean>
<mean> is of type <number> in exponent notation.

Related Commands: STMAX_n?, STMIN_n?, STSDEV_n?, STMXMN_n?,
STSIZE_n,STSIZE_n?

STMIN_n?
Statistics Buffer Minimum Value Query

Syntax: STMIN_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns the minimum value in the statistics buffer of the specified
channel.

Returns: <min>
<min>is of type <number> in exponent notation.

Related Commands: STMAX_n?, STMEAN_n?, STSDEV_n?, STMXMN_n?,
STSIZE_n,STSIZE_n?
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STMXMN_n?
Statistics Buffer Max-Min Query

Syntax: STMXMN_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns the difference between the maximum and minimum
readings in the statistics buffer of the specified channel.

Returns: <mxmn>
<mxmn> is of type <number> in exponent notation.

Related Commands: STMAX_n?, STMEAN_n?,STMIN_n?, STMXMN_n,
STSIZE_n,STSIZE_n?

STSDEV_n?
Statistics Buffer Standard Deviation Query

Syntax: STSDEV_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns the standard deviation of the readings in the statistics
buffer of the specified channel.

Returns: <stddev>
<stddev>is of type <number> in exponent notation.

Related Commands: STMAX_n?, STMEAN_n?, STMIN_n?, STMXMN_n,
STSIZE_n,STSIZE_n?

STSIZE_n
Statistics Buffer Size Select

Syntax: STSIZE_n <size>
wherenis either AorB
Parameters:

The parameter <size> is of type <number> which rounds to aninteger in the
range of 0to 100. The parameter represents the size of the statistics buffer.

Function:

This command sets the size of the buffer used for calculating real-time statis-
tics. The contents of this buffer are updated every time areading is taken.
The statistics buffer is cleared automatically when this command is issued or
when the acquisition mode or units are changed. If the buffer size is set to 0
thenthe statistics are disabled and no statistical information will be main-
tained.

Related Commands: STMAX_n?, STMEAN_n?, STMIN_n, STSIZE_n?,
STSDEV_n?
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STSIZE_n?
Statistics Buffer Size Query

Syntax: STSIZE_n?
wherenis either Aor B
Parameters: None
Function:
This queryreturns the statistics buffer size.
Returns: <size>
<size>is of type <number> and represents an integer in the range 0 to 100.

Related Commands: STMAX_n?, STMEAN_n?, STMIN_n, STMXMN_n?,
STSDEV_n?,STSIZE_n

STOP
Stop Both Channel Acquisition

Syntax: STOP
Parameters: None
Function:

This command terminates any acquisition of data currently in progress on
both channels. If datais not being acquired on a channel then this command
hasno effect.

Related Commands: RUN,RUN_n, STOP_n

STOP_n
Stop Single Channel Acquisition

Syntax: STOP_n

wherenis either Aor B
Parameters: None
Function:

This command terminates any acquisition of data currently in progress on the
specified channel. If datais not being acquired on that channel the command
hasno effect.

Related Commands: RUN, RUN_n, STOP

STOREF_n
Store Reference Reading

Syntax: STOREF_n

wherenis either Aor B
Parameters: None
Function:

This command takes the latest reading and stores it as areferencereading to
be used when making relative linear and dB measurements. The units of the

referencereading defaults to Watts for Low-Power and High-Power detectors
and Joules for Energy detectors.

Related Commands: REFSEL_n, REFSEL_n?, USRREF_n, USRREF_n?, STOREF_n?
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STOREF_n?
Store Reference Reading Query

Syntax: STOREF_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns the latest reading stored as areferencereading. The units
ofthereferencereading defaults to Watts for Low-Power and High-Power
detectors and Joules for Energy detectors.

Returns: <number>
<number> is afloating point number in the exponential format.

Related Commands: REFSEL_n, REFSEL_n?, USRREF_n, USRREF_n?,STOREF_n

STOZERO_n
Store Zero Signal

Syntax: STOZERO_n

wherenis either Aor B
Parameters: None
Function:

This command takes thelatest reading and stores it as azero signal reference
valueto be used when zeroing is enabled. The units of the zero reference
defaults to Amperes for Low-Power detectors and Volts for High-Power and
Energy detectors.

Related Commands: ZERO_n,ZERO_n?,ZEROVAL_n?

TONE
Tone Enable

Syntax: TONE <state>
Parameters:

The parameter <state> is <number> which can be 0 or 1. If the number is 0
thenthetoneis disabled. If the numberis 1, then tone is enabled.

Function:

This command enables or disables atone feature that emits a short audible
“tick” when a peak or pulse is detected in peak-to-peak or pulse acquisition
modes. This command will cause an error if the detector does not support
peak-to-peak or pulse acquisition modes.

Related Commands: TONE?
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TONE?
Tone Enable Query

Syntax: TONE?
Parameters: None
Function:

This queryreturns avalueindicating whether the tone featureis not available,
enabled or disabled.

Returns: <state>

<state> is a <number> which can be-1, 0 or 1. If-1 then the tone feature is not
available for the detector in use. If 0 then the tone feature is disabled. If 1
thenthetonefeatureis enabled.

Related Commands: TONE

TRIGOUT
Trigger Out Mode Select

Syntax: TRIGOUT <mode>
Parameters:

The parameter <mode> is of type <string>. The valid values for this parameter
arelisted below.

“CMPLT” specifies conversion complete mode
“FREQ” specifies frequency mode
“LVL” specifies level comparator mode
“INTG” specifies integrationlevel mode
“OFF” specifies off mode

Function:

This command determines in which mode the trigger out output on the back
panelwill operate.

Certain modes require additional parameters to be set.

Related Commands: TRIGOUT, TRIGOUT?, TRIGOUTFREQ, TRIGOUTFREQ?,
TRIGOUTINTG, TRIGOUTINTG?, TRIGOUTLVL, TRIGOUTLVL?, TRIGOUTPOL,
TRIGOUTPOL?

TRIGOUT?
Trigger Out Mode Query

Syntax: TRIGOUT?

Parameters: None

Function:

This queryreturns the current mode of the trigger out output.
Returns: <mode>

<mode> is of type <string> in the double quote format.

Related Commands: TRIGOUT, TRIGOUTFREQ, TRIGOUTFREQ?,
TRIGOUTINTG, TRIGOUTINTG?, TRIGOUTLVL, TRIGOUTLVL?, TRIGOUTPOL,
TRIGOUTPOL?
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TRIGOUTFREQ
Trigger Out Frequency Select

Syntax: TRIGOUTFREQ <freq>
Parameters:

The parameter <freq> is of type <number>. The range of this numberis 0.001
to 1000Hz.

Function:

This command is used to set the frequency at which a pulse is output, on the
TTLOUT line, in trigger out frequency mode.

Related Commands: TRIGOUT, TRIGOUT?, TRIGOUTFREQ?, TRIGOUTINTG,
TRIGOUTINTG?, TRIGOUTLVL, TRIGOUTLVL?, TRIGOUTPOL, TRIGOUTPOL?

TRIGOUTFREQ?
Trigger Out Frequency Query

Syntax: TRIGOUTFREQ?
Parameters: None
Function:

This queryreturns the trigger out pulse frequency used during trigger out
frequencymode.

Returns: <freq>
<freq>is of type <number> in exponent notation with units of hertz.

Related Commands: TRIGOUT, TRIGOUT?, TRIGOUTFREQ, TRIGOUTINTG,
TRIGOUTINTG?, TRIGOUTLVL, TRIGOUTLVL?, TRIGOUTPOL, TRIGOUTPOL?

TRIGOUTINTG
Trigger Out Integration Level Select

Syntax: TRIGOUTINTG <level>
Parameters:

The parameter <level> is of type <number> which specifies an integration
energylevelinjoules.

Function:

This commandis used to set theintegration energylevel at which the trigger
out will become inactiveif using the trigger out in integration mode.

Related Commands: TRIGOUT, TRIGOUT?, TRIGOUTFREQ, TRIGOUTFREQ?,
TRIGOUTINTG, TRIGOUTLVL, TRIGOUTLVL?, TRIGOUTPOL, TRIGOUTPOL?
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TRIGOUTINTG?
Trigger Out Integration Level Query

Syntax: TRIGOUTINTG?
Parameters: None
Function:

This queryreturns the trigger out integration energylevel at which the trigger
out willbecomeinactiveif using the trigger out in integration acquisition
mode.

Returns: <level>
<level>is of type <number> in exponent notation with units of joules.

Related Commands: TRIGOUT, TRIGOUT?, TRIGOUTFREQ, TRIGOUTFREQ?,
TRIGOUTINTG, TRIGOUTLVL, TRIGOUTLVL?, TRIGOUTPOL, TRIGOUTPOL?

TRIGOUTLVL
Trigger Out Level Select

Syntax: TRIGOUTLVL <level>
Parameters:

The parameter <level> is of type <number>. The units of this parameter are
Watts for Low-Power and High-Power detectors and Joules for Energy detec-
tors.

Function:

This command is used to set the level used by the trigger out level compara-
tor mode. When the power or energy level is at or above this level the trigger
outwillgotoits active state.

Related Commands: TRIGOUT, TRIGOUT?, TRIGOUTFREQ, TRIGOUTFREQ?,
TRIGOUTINTG, TRIGOUTINTG?, TRIGOUTLVL?, TRIGOUTPOL, TRIGOUTPOL?

TRIGOUTLVL?
Trigger Out Level Query

Syntax: TRIGOUTLVL?
Parameters: None
Function:

This queryreturns the trigger out level used by the trigger out level compara-
tor mode.

Returns: <level>

<level>is oftype <number> in exponent notation with units of Watts for Low-
Power and High-Power detectors and Joules for Energy detectors.

Related Commands: TRIGOUT, TRIGOUT?, TRIGOUTFREQ, TRIGOUTFREQ?,
TRIGOUTINTG, TRIGOUTINTG?, TRIGOUTLVL, TRIGOUTPOL, TRIGOUTPOL?
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TRIGOUTPOL
Trigger Out Polarity Select

Syntax: TRIGOUTPOL <state>
Parameters:

The parameter <state> is a <number> which canbe 0 or 1. If the number
rounds to 0, then the polarity will be active low. If the number is 1, then the
polarity will be active high.

Function:

This command is used to set the polarity of the trigger out output to either
activelow or active high.

Related Commands: TRIGOUT, TRIGOUT?, TRIGOUTFREQ, TRIGOUTFREQ?,
TRIGOUTINTG, TRIGOUTINTG?, TRIGOUTLVL, TRIGOUTLVL?, TRIGOUTPOL?

TRIGOUTPOL?
Trigger Out Polarity Query

Syntax: TRIGOUTPOL?
Parameters: None
Function:

This queryreturns avalue thatindicates whether the trigger out polarity is
active high or activelow.

Returns: <state>

<state>is oftype <number> and represents theinteger 0, if the polarity is
activelow, or 1, if the polarity is active high.

Related Commands: TRIGOUT, TRIGOUT?, TRIGOUTFREQ, TRIGOUTFREQ?,
TRIGOUTINTG, TRIGOUTINTG?, TRIGOUTLVL, TRIGOUTLVL?, TRIGOUTPOL
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UNITS_n
UnitsSelect

Syntax: UNITS_n <units>
wherenis either AorB
Parameters:

<units>is of type <string>. All possible values of units arelisted below:

“V” specifies volts

“A” specifies amps

“W” specifies watts
“W/cm” specifies watts/cm?
“dBm” specifies dBm

“dB” specifies dB

“REL” specifies linear ratio
“J” specifies joules
“J/cm” specifies joules/cm?
“ERG” specifies ergs
“E/cm” specifies ergs/cm?

Asubset of these units will be valid for a particular detector and acquisition mode.

Function:

Sets the units to be used for subsequent measurements. Once the units have
been set, allnew readings are given in the new units.

Related Commands: MODE_n, MODE_n?, UNITS_n?

UNITS_n?
Units Query

Syntax: UNITS_n?
where n is either A or B
Parameters: None
Function:
This queryreturns the units of readings currently being taken.
Returns: <units>

<units> is of type <string> in the double quote format. The possible values of
units are: “A”’ “V”, “W”’ “W/Cm”’ 6LdBm"’ “dB”, “RE]-‘”7 “']”7 “J/Cm”’ “ERG”’ Or “E/
CM” depending on the detector and acquisition mode.

Related Commands: MODE_n, MODE_n?, UNITS_n
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USRCAL_n
User Calibration Enable

Syntax: USRCAL_n <state>
where n is either A or B
Parameters:

The parameter <state> is a <number> which can be 0 or 1. If the number is 0,
thenuser calibrationis disabled. If the numberis 1, then user calibrationis
enabled.

Function:
This command enables or disables the use of a user defined calibration point.

Related Commands: ATTN_n, ATTN_n?, LAMBDA_n, LAMBDA_n?,RESP_n?,
USRCAL_n?,USRRESP_n, USRRESP_n?

USRCAL_n?
User Calibration Enable Query

Syntax: USRCAL_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns avalue showing whether or not user calibration is enabled
or disabled.

Returns: <state>

<state>is of type <number> and represents aninteger 0, if user calibration is
disabled, or 1, if user calibration is enabled.

Related Commands: ATTN_n,ATTN_n?, LAMBDA_n, ,LAMBDA_n? RESP_n?,
USRCAL_n, USRRESP_n, USRRESP_n?

USRREF_n
User Defined Reference Value Select

Syntax: USRREF_n <val>
wherenis either AorB
Parameters:

The parameter <val> is of type <numbers.

Function:

This command provides ameans of directly storing areference value to be
usedinlinear and logarithmic (dB) relative measurements. The units of this
value are watts for Low Power and High Power detectors and joules for Energy
detectors.

Related Commands: REFSEL_n, REFSEL,_n?, STOREF_n, USRREF_n?
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USRREF_n?
User Defined Reference Value Query

Syntax: USRREF_n?

where n is either A or B
Parameters: None
Function:

This queryreturns the user defined reference value. This value will bein
watts for Low-Power and High-Power detectors and joules for Energy detec-
tors.

Returns: <refval>
<refval>is of type <number> in exponential notation.

Related Commands: REFSEL_n, REFSEL_n?, STOREF_n, USRREF_n

USRRESP_n
User Responsivity Factor Select

Syntax: USRRESP_n <val>
wherenis either AorB
Parameters:

The parameter <val>is of type <number>. The units of this parameter match
theresponsivity units of the detectorin use.

Function:

This command is used to define aresponsivity factor that will be used by the
2835-C in measurement calculationwhen user calibration is enabled.

Related Commands: ATTN_n, ATTN_n?, LAMBDA_n, LAMBDA_n?,RESP_n?,
USRCAL_n, USRCAL_n?,USRRESP_n?

USRRESP_n?
User Responsivity Factor Query

Syntax: USRRESP_n?

wherenis either Aor B
Parameters: None
Function:

This queryreturns the user defined responsivity factor that willbe used by
the 2835-C in measurement calculation when user calibration is enabled.

Returns: <val>

<val>is of type <number> and represents a floating point number. The units
of <val> match theresponsivity units of detectorin use.

Related Commands: ATTN_n, ATTN_n?, LAMBDA_n, LAMBDA_n?,RESP_n?,
USRCAL_n,USRCAL_n?, USRRESP_n
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ZERO_n
Signal Zeroing Enable

Syntax: ZERO_n <state>
wherenis either AorB
Parameters:

The parameter <state> is a <number> which can be 0 or 1. If the number is 0,
thenreadings are not adjusted by the stored zero reference. If the number is
1,thenreadings are adjusted by the stored zeroreference.

Function:

This command enables or disables the zeroing feature. Zeroing causes the
stored zeroreference (see STOZERO_n command) to be subtracted from
incoming signal readings before theincoming signal is used in measurement
calculations.

Related Commands: STOZERO_n,ZERO_n?,ZEROVAL_n

ZERO_n?
Signal Zeroing Enable Query

Syntax: ZERO_n?

where n is either A or B
Parameters: None
Function:

This queryreturns a value showing whether or not zeroing is enabled or
disabled.

Returns: <state>

<state>is of type <number> and represents the integer 0, if zeroing is enabled,
or 1,if zeroingis disabled.

Related Commands: STOZERO_n,ZERO_n,ZEROVAL_n

ZEROVAL_n?
Zero Signal Query

Syntax: ZEROVAL_n?
wherenis either Aor B
Parameters: None
Function:
This queryreturns the current value being used for zeroing.
Returns: <zeroval>

<zeroval>is of type <number> in exponential notation. The units of this value
arethenumerator of the detector’s responsivity, i.e. amps for Low Power
detectors and volts for High Power and Energy detectors.

Related Commands: STOZERO_n,ZERO_n,ZERO_n?
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Section 6
Maintenance, Testand Troubleshooting

m Maintenance Procedures

In cleaning the body of this instrument, use only a mild soap and water
solution onadamp cloth.

CAUTION

Do not use acetone or other organic solvents (other than alcohol) on the
Model 2835-C Multi-Function Optical Meter. Organic solvents attack the
paint.

m Power Up Self Test

The Model 2835-C executes asystem self test after every power up or reset
andindicates on the display whether the self test has been passed. If the self
testisnot passed thedisplaywillindicate one of the following error messages:

“CALMODULE A” “MISSING OR BAD”
“CALMODULE B” “MISSING OR BAD”
“CALMODULE A” “CHECKSUM ERROR”
“CALMODULE B” “CHECKSUM ERROR”
“REGISTERERRA”

“REGISTERERR B”

“INTGA/DERRA”

“INTGA/DERRB”

“SAA/DERRA”

“SA A/DERRB”

Ifthe calibration module messages appear, checkto seethat the moduleis
properlyinserted.

Should any other message appear, callNewport Corporation’s Customer
Service Department.
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m Troubleshooting Guide

The following troubleshooting guideis intended to isolate and solve problems
with the power meter so that, to the greatest extent possible, the return of
the power meter/detector systemto Newport will be unnecessary. For the
problems that cannot be resolved with information in this manual, or for other
situations that are not covered in this section, please see Section 7 for details
onreturning your entire systemto Newport for service.

Table 27-Symptom/Fault Troubleshooting Guide

Symptom
Blankdisplay.

Display shows “OL”

Display shows “SA”

Display shows “-----

Any of the following messages:

“REGISTERERRA”
“REGISTER ERR B”
“INTGA/DERRA”
“INTG A/DERRB”
“SAA/DERRA”
“SAA/DERRB”
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Possible Fault/Correction
Power switch OFF. Turn switch ON.

Power cord connectionis absent. Check
power cord connection.

Displayis blanked. Press DISP key.

Indicates that the signalis toolarge for
the selected signal range. Select a higher
RANGE or use an attenuator if one is
available.

Indicates that the signal exceeds the
detector saturation or damage threshold.
Select adetector with higher power or
energy handling capability or use an
attenuatorif oneis available.

Indicates that the meter is in the middle
of arange change or that the current units
don’t match the units of thelast reading.

Call Newport Corporation’s Customer
Service Department and arrange to
return the unit for repair.



Thedisplay shows:

“CALMODULEA”
or “CALMODULEB”
and “MISSING ORBAD”

Thedisplay shows:

“CALMODULEA”
“CALMODULEB”
and “CHECKSUM ERROR”

Thedisplay shows:
“BATTERY FAILURE”

RS-232 communication does
not seem to work

Nolistener error when attempting
GPIB communications

Display value does not change.

Reading is different than
expected.
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Make sure the CALMODULE is seated
correctlyandresetthemeter. Try another
CAL MODULE, ifoneis available, to
localize the problemto the first
CALMODULE.

Ifthe first CAL MODULE does not work
after proper seating and reset, but the
second CALMODULE works, call Newport
Customer Service and arrange for arepair
ofthe first CALMODULE.

If neither the first or second CALMODULE
works, callNewport Customer Service
and arrange for a meter repair. Be sureto
alsoreturn the first CAL MODULE if you
cannot otherwise determine thatitis
working.

CallNewport Customer Service and or
arrange toreturn the meter for repair.

CallNewport Customer Service and
arrangetoreturnthe meter for battery
replacement.

ChecktheRS-232 cable connection and
cable pinouts, Figure 17. Make sure that
the device talking to the meter is setup for
8 data bits, no parity, and 1 stop bit. Also
checktheechomodestate.

Checkthe GPIB cable connections and
the GPIB address.

Press the R/S,R/S A, or R/S B key.

See Table 23, Common Measurement
Errors. (Section3.10.6.)



Section 7
FactoryService

Introduction

Obtaining Service

This section contains information regarding obtaining factory service for the
Model 2835-C Multi-Function Optical Meter. The user should not attempt any
maintenance or service of this instrument and/or accessories beyond the
procedures givenin Section 6: Maintenance, Test and Troubleshooting. Any
problems which cannot beresolved using the guidelines listed in Section 6
should bereferred to Newport Corporation factory service personnel. Con-
tact Newport Corporation or your Newport representative for assistance.

The Model 2835-C contains no user serviceable parts. Its calibration accuracy
is warranted for a period of 1 year. After 1 year, the unit should be returned to
Newport Corporation forrecalibration and NIST traceability recertification.

To obtaininformation concerning factoryservice, contact Newport Corpora-
tion or your Newport representative. Please have the following information
available:

1.  Instrument modelnumber (Onfront panel)
2. Instrument serialnumber (Onrear panel)

3.  Descriptionofthe problem.

Ifthe instrument is to be returned to Newport Corporation, you will be given a
Return Number, which youshould reference in your shipping documents.

Please fill out the service form, located on the following page, and have the
information ready when contacting Newport Corporation. Returnthe com-
pleted service formwith theinstrument.
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[]
Seerce FOl'm Newport Corporation
U.S.A. Office: 714/863-3144
FAX: 714/253-1800

Name RETURN AUTHORIZATION #
Company (Please obtain prior to return of item)
Address

Country Date

P.O. Number Phone Number

Item(s) Being Returned:
Model # Serial #

Description

Reason for return of goods (please list any specific problems)

List all control settings and describe problem

(Attach additional sheets as necessary).

Show a block diagram of your measurement system including all instruments connected (whether power is turned
on or not). Describe signal source. If source is a laser, describe output mode, peak power, pulse width, repetition
rate and energy density.

Where is the Measurement Being Performed?

(factory, controlled laboratory, out-of-doors, etc.)

What power line voltage is used? Variation?
Frequency? Ambient Temperature?
Variation? °F. Rel. Humidity? Other?

Any additional information. (If special modifications have been made by the user, please describe below).
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Appendix A

Syntax and Definitions

Definition of <string>

ThelEEE 488.2 standard defines two types of string data. These strings are
either single or double quoted. For convenience, the 2835-C alsorecognizes
anunquoted string with certain restrictions as detailed below. Any of these
forms may be used where a <sfring> parameter is required.

1. <string>,using double quotes. “thisis a string”
2. <string>,usingsingle quotes. ‘thisis astring’
3. <string>,usingno quotes. thisisastring

Adescription of each type of <string> follows:
1. <string>defined using double quotes.

Adouble quoteindicates that astring follows, and the string is termi-
nated by another double quote. A double quote may be embedded
withinthe string by using two double quotes together:

Example: “this string contains a “” double quote”

All characters within the two outer double quotes are considered part
ofthe string. It is an error if the string does not terminate with a double
quote. The string cannot contain the <CR>(asciidecimal 13), <LF>(ascii
decimal 10), or End or Identify characters.

2. <string>defined using single quotes.

This formis similar to double quoted string. A single quote indicates
thatastring follows, and the stringis terminated by another single
quote. A single quote may be embedded within the string by using two
single quotes together:

Example: ‘this string contains a ' single quote’

All characters within the two outer single quotes are considered part of
the string. Itis an error if the string does not terminate with a single
quote. The string cannot contain the <CR>(ascii decimal 13), <LF>(ascii
decimal 10), or End or Identify characters.
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3. <string>defined using no quotes.

All strings using this format must start with an alphabetic character (A
throughZ, athrough z). All other characters must be either alphabetic,
digit (0through 9) orthe ‘_’ character. Any other character will delimit
the string.

Some examples are shown below:

Sent: thisisastring

Interpreted: this (Iststring)
is (2nd string)
a (3rd string)
string (4thstring)
Sent: this,isastring
Interpreted: this (Iststring)
, (separator character)
isastring (2nd string)
Sent: w/cm
Interpreted: w (Iststring)
ERROR (unrecognized character)
cm (2nd string)

Definition of <number>

ThelEEE 488.2 standard defines four different types of numeric data. The
2835-Crecognizes all four types as <number>, thus any format may be used.

1. <number> defined as floating point.
2. <number>defined as binary.
3. <number>defined as octal.

4. <number>defined as hexadecimal.

Wherenecessary, integers are converted to floating point numbers. In all
cases,anumberis terminated by any of the below characters:

, 1 <NL> <EOI> <SPACE>

Anynon-valid characters detected in any number received are considered an
error in format, and an error condition will be generated in the system. There
areno differences between the 2835-C and IEEE-488.2 standard for number
definition.

Adescription of each type of <number> follows:
1. <number>defined as floating point.

Anyofthefollowing characters, as the first character of an ASCIl sequence,
indicates that anumber is being defined:

+-.0123456789

Afloating point number is defined as follows:
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1. Optional +-sign. This defines the sign of the number. If missing,
positiveis assumed.

2. Optional 0-9 digits. These digits define the integer portion of the
mantissa.

3. Optional. decimal point. This defines the end of the integer portion of
themantissa, and indicates that the fractional portion of the mantissa
follows.

4. Optional 0-9 digits. These digits define the fractional portion of the
mantissa.

5. Optional exponent indicator, an ASCII ‘E’ or ‘e’, followed by a ‘+’ or *~’
(optional), followed by decimal digits.

Examples:

2.

thenumbers below all represent the value “1.2”

1.2

1.2e0
+01.2E+00000
120E-2

12el

thenumbers below all represent the value “-1.2”

-1.2
-1.2e+00
-0001.2e+0
-120e-2
12E1

<number> defined as binary.

The 2835-C recognizes unsigned binary numbers in the range of 0 to 65535,
decimal,orOto1111111111111111 binary. Binarynumbers arerepre-
sented using only the digits 0 and 1. A binary number has the following
format:

#B<binary>

Where

#B =mandatory binary number header
<binary> =binarydigits (0’sor 1’s)
Example:

Allnumbers below represent the decimal value 129.
#B10000001
#b010000001

#b10000001
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3.

<number> defined as octal.

The 2835-C recognizes unsigned octal numbers in the range 0to 65535
decimal,or 0to 177777 octal. Octalnumbers are represented using digits
from0to 7. An octal number has the following format:

#Q<octal>

Where

#Q =mandatoryoctalnumber header

<octal> = octal digits (0to 7)

Example:

Allnumbers below represent the decimal value 129.
#Q201

#q0201

#q201

<number> defined as hexadecimal.

The 2835-C recognizes unsigned hexadecimal numbersintherange0to
65535 decimal, or 0 to FFFF hexadecimal). Hexadecimal numbers are
represented using the digits 0-9 and the characters A-F. Ahexadecimal
number has the following format:

#H<hexadecimal>
Where
#H = mandatory octal number header
<hexadecimal> = hexadecimal digits (0-9and A-F)
Example:
Allnumbers below represent the decimal value 127.
#HT7E
#HOOTF
#h7f
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AppendixB
Error Messages

ThelEEE 488.2 standard defines certain bits in the status registers as error
condition flags. When an error occurs, one of the error bits is set in the status
registers. The bit enable masks and the service request enable allow the 2835-
Ctoalerttheremote controller that an error has occurred. The standard
allows error numbers that range from-100to-499.

When using the RS-232C port the RS-232 Echo Mode controls when errors are
returned. Whenthe Echo Mode is enabled the errors are returned immedi-
ately. Whenthe Echo Modeis disabled the errors are not returned immedi-
ately and the *ERR? command must be used toretrieve the errors.

Command Errors are associated with the conversion of the datareceived into
the commands and their parameters (parsing). Incorrect syntax, incorrect
parameters, and improper command format will generate these errors. Any
command error will cause the Command Error bit (bit 5) in the Standard
Event Status Byte to be set.

-102, “Syntax error”

Occurs when an errorin command structure or parameter typeis detected.
Sometypical causes are:

Using anumber as acommand mnemonic.

Using the wrong parameter type.

Using ASCII characters outside of a string constant that are not defined by
the command language syntax.

Missing or too many parameters.

The abovelist in not exhaustive but does give the basic idea of what tolook
for.

-110, “Command header erroxr”

This erroris generated when the system parser detects aninvalid character in
acommand header.

-113, “Undefined Header”

This erroris generated when the 2835-C does not recognize acommand
header.
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-121, “Invalid character in number”

This errorindicates that anumeric parameter contains aninvalid character
or acharacter in the wrong place. The only characters allowed in anumber
are:

09 eE.+-

When using the binary number format, the only characters allowed are:
01

When using the octal number format, the only characters allowed are:
01234567

When using the hexadecimalnumber format, the only characters allowed are:

0-9A-Fa-f

-150, “String data error”

This erroris generated when the system parser detects an error in string type
data.

-151, “Invalid string data”

Usually caused by an error in string termination. The IEEE 488.2 standard
defines all quoted strings as having a closing quote. If the closing quoteis
missing, usually due toa <NL> character beingembedded in the string, this
error will be generated.

-191, “Out of string space”
Generated when the system parser runs out of space for commands and
parameters. It may occur if commands are not terminated correctly.

-192, “Out of token space”

Occurs whenthe system parser detects more command elements (headers
and parameters) than it can handle. It may also occur if commands are not
terminated correctly.

m Execution Exrrors

ExecutionErrors are associated with theinterpretation of the converted
commands and parametersreceived. Incorrect parameter values and numeri-
calrangeerrors are types of execution errors. Any execution error will cause
the Execution Error bit (bit 4) in the Standard Event Status Byte to be set.

-220, “Parameter error”

This is ageneral parameter error. If this error occurs the parameter may be
invalid or inappropriate.

-222, “Data out of range”

This error will occur if a parameter is out of a valid range or not in the set of

valid parameters for a given command.
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Device Errors

-286, “Configuration not compatible”

This error will occur if an attempt is made torecall asystem configuration
thatis not compatible with the detector currently attached to the meter.

-287, “Configuration not available’
This error will occur if an attempt is made torecall a system configuration
that has not been saved to and is therefore not available.

-288, “Command not available”

This error will occur if an attempt is made to use acommand that is not
available for the detectorin use.

DeviceErrors are associated with some system condition that affects the
operation of the meter. Errors associated with datareading will set the
appropriate bit but will not generate an error message to avoid jamming the
error queue or theinterface.

103



AppendixC
Status Reporting System

Onthis pageis agraphical representation of the status reporting system for the
GPIB and RS-232 port communications. Followingis a detailed description of
eachregister and how the bits are set and reset. Theinteractions between
registersis discussed as well as the generation of a GPIB Service Requests.

Bl Status Reporting System Flowchart

Over Range CH B Not Used
Saturated CH B Data Error CH A
Data Error CHB Saturated CH A

Not Used Over Range CH A
Device Event Register n EVENT?
[ 1 [ 1
Device Event Enable Register EVENTEN
EVENTEN?
Execution Error Bit Device Error Bit
Command Error Bit Query Error Bit
(Not Used) User Request Bit Register Control Bit (Not Used)
(Not Used) Power On Bit Operation Complete Bit

Standard Event Status Register |7|6(5(4(3|2]|1 *ESR?

. *ESE
Standard Event Enable Register *ESE?
Request for Service
Message Available Bit New Valid Data Available CH B
Event Status Byte Bit New Data Available CH B
Service Request Bit New Valid Data Available CH A
IEEE 488.1 _ Error Queue Bit‘ +YY, New Data Available CH A
Serial Poll Response € Statas Byte Register | 76]5]4] :‘s | T | I1 ‘0 «STB?
— i
AND
Service Request 716l514l312]1]0 *SRE Parallel Poll *PRE
Enable Register *SRE? Enable Register *PRE?
OR D *IST?
IEEE 488.1 < SIST> T
Service Request -
<SRQ>
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Device Event Register

TheDevice Event Registeris used torecord device errors associated with
some system condition that affects the operation of the meter. When a bit is
set (has avalue of one) then the condition is true. The bit remains set until
cleared by the EVENT? query or *CLS command.

TheDevice Event Enable Register is used to define the conditions that will set
the Device Error bit in the Standard Event Status register. If a bit is set in the
Device Event Register and its corresponding bit is setin the Device Event
Enable Register, then the Device Error bit in the Standard Event register will
be set.

TheDevice Event Enable Register is configured by using the EVENTEN
command.TheDevice Event Register is described below. Theregister is bit
mapped, with each bit representing the described condition. The bits are
listed most significant bit first.
Device EventRegister

bit 7 Not Currently Used.

bit 6: Data Error Channel B

Aoneinthis bitindicates that a data error occurred on channel B
duringreading calculations. These errors willinclude such conditions
as divide by zero or taking the log of a negative number.

bit5: Saturated Channel B

Many detectors contain information in their CALMODULE that indicates
when the detector saturates or is otherwise over driven. A one in this
bitindicates that areading on channel B was taken at or above this
saturationlevel.

bit 4: Overrange Error Channel B

Aoneinthis bitindicates that an overrange condition on channel B
occurswhentaking areading.

bit 3: Not Currently Used
bit 2: Data Error Channel A

Aoneinthis bit indicates that a data error occurred on channel A
duringreading calculations. These errors willinclude such conditions
as divide by zero or taking the log of a negative number.

bit 1: Saturated Channel A

Many detectors containinformation in their CALMODULE thatindicates
when the detector saturates or is otherwise over driven. A onein this
bitindicates that areading was taken on channel A at or above this
saturationlevel.

bit 0: Overrange Error Channel A
Aoneinthisbitindicates that an overrange condition on channel A

occurs whentaking areading.
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Standard Event Status Register

The Standard Event Status Register is used torecord general system event
conditions for the status reporting system. Theregister is bit mapped,
meaning that each condition is represented by a bit. When a bit is set (hasa
value of 1), then the condition is true. The bit remains set until cleared by the
*ESR? query or the *CLS command.

The Standard Event Enable Register is used to define the conditions that will
set the Event Status Byte bit (bit 5) in the Status Byte. If a bit is set in the
Standard Event Status register and its corresponding bit is set in the Standard
Event Enable Register, then the Event Status Byte bit (bit 5) in the Standard
Event Register will be set.The Standard Event Enable Register is configured by
using the *ESE common command.

Each of the bits in the Standard Event Status Register is described below.

Standard Event Status Register
bit 7: Power On Not used by the 2835-C.
bit 6: User Request Not used by the 2835-C.
bit 5: Command Error

A linthis bitindicates that the 2835-C has received aremote command
that generated a command error.

bit 4: Execution Error

A linthis bitindicates that the 2835-C has received aremote command
that generated an execution error.

bit 3: Device Error
Alinthisbitindicates that an unmasked device error has occurred.
bit 2: Query Error
Alinthis bitindicates that a query error has occurred.
bit 1: Request Control. This bit is always 0.
bit 0: Operation Complete

This bit is controlled by the *OPC command. If the *OPC command is in
effect, then this bit will be set to 1 when all pending operations have
completed. To operate correctly, this bit should be cleared by the *CLS
command or *ESR? query before the *OPC command is issued again.
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Status Byte

The Status Byteregister is used torecord asummary of current system
conditions for the status reporting system. Itis returned to the controller
when a serial poll of the 2835-C is conducted or when the *STB? query is
issued.Theregister is bit mapped, meaning that each conditionis represented
by a bit. When a bit is set, or has a value of 1, then the condition is true. The
bits are cleared based on the conditions described for each bit.

The Service Request Enable register is used to define the conditions that will
generate alEEE 488.1 <SRQ>. When an event occurs that causes a bit to be set
inthe Status Byteregister and it’s corresponding bit is set in the Service
Request Enableregister, then a <SRQ> will be generated.

The Service Request Enable Register is configured by using the *SRE common
command.

TheParallel Poll Enable Register is used with the Status Byte to generate the
<IST> message. If any bit is set in the Status Byte and it’s corresponding bit is
setintheParallel Poll Enable Register, then the <IST> messageis set true (a
value of one). Otherwise the <IST> message is set false (a value of zero).

When a parallel pollis conducted with the 2835-C configured torespond toit,
the <IST> message is compared to the <SBIT> (sense bit). If they are the same
thenthe configured datalinewillbedriven trueinresponseto the parallel poll.

Both the <SBIT> and the data line driven during a parallel poll can be selected
by thelEEE 488.1 parallel pollremote configuration command.

TheParallel Poll Enable Register is configured by using the *PRE command.
The Status Byte Register is described below.

Status Byte
bit 7: Error Queue

Aoneinthis bit indicates that the error queue is not empty (see the
*ERR? query). The *CLS command will empty the error queue and, as a
result, this bit.

bit 6: Service Request/Master Summary Status

When the status byte is read by means of a serial poll, this bit is set
when the 2835-C isrequesting service.

When the status byte is read by means of the *STB? query, this bit will
be set if any bit in the status byte is set and its corresponding bit is set
inthe Service Request Enable Register.

bit 5: Event Status Byte

The Event Status Byte bit is set when a bit in the Standard Event Status
register is set and its corresponding bit in the Standard Event Enable
register is set. The *CLS command or *ESR? query will clear the Stan-
dard Event Status register and, as aresult, this bit.
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bit4: Message Available

The Message Available MAV bit becomes set when any message is
ready tobetransmitted over the GPIB interface (not the RS-232 inter-
face). Once the message is sent, the MAV bit is cleared. A GPIB device
clear command will clear the output queue and, as aresult, this bit.

NOTE:

After aqueryisissued over the GPIB interface this bit should be checked by
means of aserial poll before attemptingtoread the queryresponse.

bit 3: New Valid Data Available

The New Valid Data Available Channel B (NVDA) bit becomes set when
anewreading has been taken on channel B that is not overrange, did
not saturate the detector, did not cause a data error and was not taken
whileranging. Itis cleared by the R?, R_A?, RWS? or RWS_A? queries.

bit 2: New Data Available

The New Data Available Channel B (NDA) bit becomes set when anew
reading has been taken on channel B. It is cleared by the R?, R_A?,
RWS? or RWS_A? queries.

bit 1: New Valid Data Available

The New Valid Data Available Channel A (NVDA) bit becomes set when
anewreading has been taken on channel A that is not overrange, did
not saturate the detector, did not cause a data error and was not taken
whileranging. Itis cleared by the R?, R_A?, RWS? or RWS_A? queries.

bit 0: New Data Available

The New Data Available Channel A (NDA) bit becomes set when anew
reading has been taken on channel A. Itis cleared by the R?, R_A?,
RWS? or RWS_A? queries.
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AppendixD
Sample Programs

m Example Program RS-232C Communication

10 AR RS RS SRR R EEEEEEEEEE S ProgramHeader***************************

20 ‘NEWPORT CORPORATION

30 '2835-C to RS232 Communication Program - an example program

40 '

50 ‘This program is designed to show you how to write a simple

60 ‘program that will write commands and read query responses to and

70 ‘from the 2835-C Multi-Function Optical Meter via the RS-232 port on the
80 ‘Rear Panel and the RS-232 port on an IBM PC/AT or compatible. The

90 ‘Program was written in MICROSOFT GWBASIC on an IBM AT compatible.

100 '

110 ‘Written By: Darwin D. Smith

120 ' Date: April 28, 1993

130 AR S S E SRR EEEEEEEEEEREEEEE S End of Header EEEEEEEEEEEEEEEEEEEEEEEEE]
1000 ‘Beginning of program

1010 ‘Open COM port with the following specifications:

1020 ‘COM port 1, 9600 baudrate, no parity, 8 data bits & 1 stop bit
1030 OPEN “COM2:9600,N,8,1” FOR RANDOM AS #1

1040 GOSUB 2000 ‘Draw header on the screen
1050 GOSUB 3000 ‘Process user input

1060 CLOSE #1 ‘Close the COM file

1070 END ‘End of program

1080 '

2000 ‘Main.Screen: Draw the main screen.

2010 CLS

2020 LOCATE 1, 20: PRINT "N E WPORT CORPORATTION”
2030 LOCATE 2, 20: PRINT “2835-C to RS-232 Communication Program”
2040 LOCATE 3, 20: PRINT “ g or Q to Quit”

2050 RETURN

2060 '

3000 ‘Enter.User.Commands: Get and interpret the user’s commands.

3010 WHILE (1) ‘Get and process user input until Q or g is input.
3020 RS2320UTS = “” ‘Clear RS232o0uts$ string
3030 LINE INPUT RS2320UTS ‘Get the user input
3040 IF RS2320UTS = “Q” OR RS2320UTS = “g” THEN RETURN ELSE GOSUB 4000
3050 ‘Agssume strings ending with “?” are queries

3060 IF INSTR(RS2320UTS, “?”) =0 THEN GOTO 3090

3070 GOSUB 5000

3080 ‘END IF

3090 WEND

3100 RETURN

3110 '

4000 ‘Write.RS232.String: Write the string RS2320UTS to the RS232 port

4010 PRINT #1, RS2320UTS ‘PRINT # appends <CR><LF> to the string
4020 RETURN

4030 '
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5000 ‘Read.RS232.String: Read a string from the 2835-C RS232 port.
5010 ‘Characters are read one at a time until a <LF> character is
5020 ‘read or 8 seconds elapse between consecutive character reads.
5030 ‘At the end of the routine the string read is in RS232INS.
5040 BUFFERS = CHRS (0) ‘Initialize buffer$ to NULL character
5050 RS232INS = “”

5060 TIMEOUT.ERROR% = 0 ‘Initiate to no timeout error
5070 ON TIMER (8) GOSUB 6000 ‘Set timer for a 1 second time out
5080 TIMER ON ‘Turn on timer

5090 ‘While port doesn’t timeout and string deliminator <LF> not
5100 ‘read, continue trying to read input on COM port.

5110 WHILE TIMEOUT.ERROR% = 0 AND BUFFERS <> CHRS (10)

5120 IF LOC(1) = 0 THEN GOTO 5170

5130 TIMER OFF

5140 BUFFERS = INPUTS (1, #1)

5150 RS232INS = RS232INS$S + BUFFERS

5160 TIMER ON

5170 '

5180 WEND

5190 TIMER OFF

5200 IF TIMEOUT.ERROR% = 0 THEN GOTO 5230

5210 PRINT “Timed out when reading RS-232 port.”

5220 TIMEOUT.ERROR% = 0

5230 '

5240 PRINT RS232INS;

5250 '

5260 RETURN

5270 '

6000 ‘timeout: Set TIMEOUT.ERROR% flag. Called if t seconds, as
6010 ‘defined by ON TIMER (t), in the Read.RS232.String, has elapsed
6020 ‘between TIMER ON AND TIMER OFF.

6030 TIMEOUT.ERROR% =1

6040 RETURN
10000 END ‘End of Program Listing
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m Example Program IEEE-488 Communication

Vkkokkkkkkkkkkkkkkkkkkkkk Drogram Header *kkkkkkkkkk ok kkkkkkkkkkkkkkkkokkk

‘NEWPORT CORPORATION

'2835-C to IEEE-488 Communication Program - an example program

‘The following program is designed to be an example of how to write a simple
‘program that will write commands and read query responses to and from

‘the 2835-C Multi-Function Optical Meter via the IEEE-488 port.

‘This program was written on an IBM AT compatible using QuickBASIC 4.5

‘' and software routines included with the GPIB board.

‘The GPIB board used was: National Instruments GPIB-PC2A board

' Newport Corporation pn LA-PC-488-2A-5

‘The interface cable was: Newport Corporation pn LA-CABLE-2M488
‘NOTE: Before running this program follow National Instrument’s instructions
N for hardware and software installation. This program uses the GPIB

N configuration device named DEV5 which uses GPIB address 5 by default.
N All routines that begin with the letters “IB” are defined in the

N National Instruments library.

‘Written By: Darwin D. Smith

\ Date: April 28, 1993

AR SRR EEEEEEEEEEEEEEEEEEE S End of Header EEEE RS S S EEEEEEEEEEEEEEEEEEEEEEEEES]

‘Beginning of program

‘$SINCLUDE: ‘E:\b45\QBDECL.BAS’ ‘Use your own path here.
‘Beginning of program
IEEEout$ = “DEV5” ‘Use this name or assign a new one

CALL IBFIND (IEEEoutsS, device.number%) ‘Setup the device.number% variable
‘used in GPIB-PC routine calls.
IF device.number% < 0 THEN

PRINT “Unable to find “; IEEEout$; “ device.”
STOP
END IF
GOSUB Main.Screen ‘Draw header on the screen
GOSUB Enter.User.Commands ‘Process user input

END ‘End of program

‘Main.Screen: Draw the main screen.

Main.Screen:
CLS
LOCATE 1, 22: PRINT ‘NEWPORT CORPORATTION”
LOCATE 2, 19: PRINT “2835-C to IEEE-488 Communication Program”
LOCATE 3, 19: PRINT “ Q or g to Quit”

RETURN

‘Enter.User.Commands: Get and interpret the user’s commands.
Enter.User.Commands :

DO ‘Get and process user input until Q, or QUIT input.
IEEEoutS = “” ‘Clear IEEEout$ string
LINE INPUT IEEEout$ ‘Get the user input
IEEEout$ = UCASES (IEEEouts) ‘Convert input to upper case
SELECT CASE IEEEouts$S
CASE “Q”, “QUuIT” ‘Exit on Q
RETURN
CASE “IBCLR” ‘Allow a device clear
CALL IBCLR (device.number%)
CASE “IBRSP” ‘Allow a serial poll

CALL IBRSP (device.number%, poll%)
PRINT poll%
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CASE ELSE

GOSUB Write.IEEE.String ‘Write user input to IEEE port
IF INSTR(IEEEoutS$, “?”) <> 0 THEN ‘If command was a query

GOSUB Read.IEEE.String ' Read input data on IEEE port
END IF

END SELECT
LOOP WHILE 1 =1
RETURN

‘Write.IEEE.String: Write the string IEEEout$ out to the IEEE port.
Write.IEEE.String:

IEEEout$ = IEEEout$ + CHRS(10) ‘Append a <LF> to IEEEouts$
CALL IBWRT (device.number%, IEEEout$) ‘Write IEEEout$ to IEEE-488 port
RETURN

‘Read.IEEE.String: Read a string from the 2835-C IEEE port. The string
N read from the IEEE-488 port is printed on the screen. If the MAV bit
in the status byte doesn’t go high after 8 seconds then this routine

will timeout. Otherwise the query response is in IEEEin$
Read.IEEE.String:

\

\

timeout.error% = 0 ‘Initiate to no timeout error
poll% = 0
IEEEinS = SPACES (255) ‘Initiate IEEEin$ to 255 spaces

ON TIMER (8) GOSUB timeout

‘wait for MAV bit in the status byte to be set or a timeout to occur

TIMER ON

WHILE ((poll% AND &H10) = 0) AND (timeout.error% = 0)
CALL IBRSP (device.number%, poll%)

WEND

TIMER OFF

IF (timeout.error% = 1) THEN
PRINT “IEEE-488 port timed out when trying to read input.”

ELSE
CALL IBRD (device.number%, IEEEinS) ‘Read IEEE-488 port
IEEEinS = RTRIMS (IEEEinS) ‘Trim trailing spaces
PRINT IEEEinS; ‘Print the query response
END IF
RETURN

‘timeout: Set timeout.error% flag. This routine is called if t seconds,

‘as defined by the ON TIMER (t) function call, has elapsed between TIMER ON
‘and TIMER OFF.

timeout:
timeout.error% = 1
RETURN

END ‘End of Program Listing
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