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CAUTION

WARNING

Safety Symbols

Safety Symbols

The following safety symbols are used throughout this manual. Familiarize
vourself with each of the symbols and its meaning before operating this ingtru-
ment.

The caulion sign denotes a hazard to the instroment. It calls attentionto &
procedure which, if not correctly performed or adhered to, could result in
damage to or destruction of the instrument. Do not proceed beyond a caution
sign until the indicated conditions are fully understood and met.

The warning sign denotes a life-threatening hazard. It calls attention
to a procedure which, if not correctly performed or adhered to, could
result in injury or loss of life. Do not proceed beyond a warning sign

until the indicated conditions are fully understood and met.

symbol wher it is necessary for the user to refer to the instructions in the

f The instruction manual symbol. The product is marked with this waming
manyal.

The laser radiation symbol. This waming symbo! is marked on products which
& have & iaser output.

This symboi denotes that the instrument uses altiemating current,

These symbols denotes that the power supply is turned on.

o n These symbols denotes that the power supply is turned off,

The CE mark is a recistered wrademark of the Eurapean Community.

ISM1-A This text denotes that the mstrument is an Industrial Scientific and Medical
Group 1 Class A product.

The CSA mark is a registered trademark of the Canadian Standards
@ Association.




The HP 86120B—At 2 Glance

The HP 86120B—At a Glance

The HP 861208 Muiti-Wavelength Meter measures the wavelength and optical

power of laser light in the 700-1650 nun wavelength range. Because the

HP 861208 simuitaneously measures multiple laser lines, you can characterize

wavelength-division-multiplexed (WDM) systems and the multiple lines of

Fabry-Perot lasers.

Characterize laser lines easily

With the HP 861208 you can quickly and easily measure any of the following

parameters:

Wavelengths and powers

Average wavelength

Total optical power

Laser line separation

Laser drift (wavelength and power)
Signal-to-noise ratios (unmodulated lasers)
Coherence length

& & & &5 o B 8

n addition to these measurements, a “power bar” is displayed that shows
power changes like a traditional analog meter. You can see the power bar

shown in the following figure of the HP 86120B's display.
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CAUTIGN

The HP 86120B—At a Glance

The input circuitry of the HP 86120B can be damaged when total input power
levels exceed +18 dBm. To prevent input damage, this specified level must not
be exceeded.

Print measurement resulis
You can get hardcopy results of your measurements by connecting a printer to
the rear-panel PARALLEL PRINTER PORT connector.

Program the instrument for automaltic measurements

The HP 861208 offers an extensive set of HP-IB programming cormmands.
These commmands allow you to perform automated measurements on manufac-
turing production lines and remote sites, Chapters 3 and 4 provide alithe
information youll need to know in order to program the HP 86120B.

Display wavelengths as if measured in vacuum or standard air
Although all measurements are made in air, displayed results are corrected for
air dispersion to accurately show wavelength values in vacuum or in “stan dard
air.” To ensure accurate wavelength measurements, make sure that you enter
the elevation from which you will be making measurements as described in
Chapter 1, “Getting Started”.
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tions for Accurate Measurements’ of page 2+ 43 e ‘ 0L




General Safety Considerations

General Safety Considerations

This product has been designed and tested in accordance with IEC Publica-
tion 1010, Safety Requirements for Electronic Measuring Apparatus, and has
been suppled in a safe condition. The instruction documentation contains
information and warnings which must be followed by the user to ensure safe
operation and t¢ maintain the product in a safe condition.

WARNING If this instrument is not used as specified, the protection provided by
the equipment could be mpaired. This instrument must be used in a
normal condition (in which all means for protection are intact) only.

WARNING No sperator serviceable parts inside. Refer servicing to qualified
personnel. To prevent electrical shock, do not remove covers.




Printing History

Printing History

WP PartNumber |

§5120-90009 First September 1936

Typographical Conventions

The following conventions are used in this book.

Formatting Information

key type Keys or text located on the keyboard or instrument.
softkey type Key names that are displayed on the instrument’s screen.

display type Words or characters displayed on the computer’s screen or
instrument’s display.

user type Words or characters that you type or enter.

emphasis type  Words or characters that emphasize some point or that are
used as pilace holders for text that you type.




Limitation of
Warranty

Exclusive Remedies

Warranty

Warranty

This Hewlett-Packard instrument product is warranted against defects in
material and workmanship for a period of one year from date of shipment.
During the warranty period, Hewlett-Packard Company will, at its option,
gither repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service
facility designated by Hewlett-Packard. Buyer shall prepay shipping charges
to0 Hewlett-Packard and Hewleti-Packard shall pay shipping charges to return
the product to Buyer. However, Buyer shall pay all shipping charges, duties,
and taxes for produets returned to Hewlett-Packard from another country.

Hewlett-Packard warrants that its seftware and firmware designated by
Hewlett-Packard for use with an instrument will execute its programming
instructions when properly installed on that instrument. Hewlett-Packard
does not warrant that the operation of the instrument, or software, or firm-
ware will be uninterrupted or error-free.

The foregoing warranty shall not apply to defects resulting from Improper o7
inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACK-
ARD SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE
REMEDIES. HEWLETT-PACKARD SHALL NOT BE LIABLE FOR ANY
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAM-
AGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.
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WARNING

CAUTION

CAUTION

CAUTION

Getting Started
Getting Started

Getting Started

The instructions in this chapter show vou how to install your HP 86120B. You
should be able to finish these procedures in about ten to twenty minutes.
After you've completed this chapter, continue with Chapter 2, “Making Mea-
surements”.

Refer to Chapter 8, “Specifications and Reguiatory Information” for informa-
tion on operating conditions such as temperature.

If you should ever need to clean the cabinet, use a damp cloth only.

This is a Safety Class I product (provided with a protective earthing
ground incorporated in the power cord). The mains plug shall enly be
inserted in a socket outlet provided with a protective earth contact.
Any interruption of the protective conductor inside or outside of the
instrument is likely to make the instrument dangerous. Intentional
interruption is prohibited.

This product has autoranging line voltage input. Be sure the supply voltage is
within the specified range.

When installing the product in a cabinet, the convection into and out of the
product must not be restricted. The ambient temperature (outside the
cabinet) must be less than the maximum operating temperature of the product

by 4°C for every 100 watts dissipated in the cabinet. If the total power

dissipated in the cabinet ig greater than 800 watts, then forced convection must
be used.

This product is designed for use in INSTALLATION CATEGORY Il and
POLLUTION DEGREE 2, per [EC 1010 and 664 respectively.
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Getting Started
Step 1. Inspect the Shipment

Step 1. Inspect the Shipment

1.

Verify that all system components ordered have arrived by comparing the
shipping forms to the original purchase order. Inspect all shipping
containers.

If your shipment is damaged or incomplete, gave the packing materials
and notify both the shipping carrier and the nearest Hewlett-Packard
sales and Service office, HP will arrange for repair or replacement of
damaged or incompiete shipments without waiting for a settlement from
the transportation company. Notify the HP customer engineer of any
problems.

Make sure that the serial number and options listed on the instrument’s
rear-panel label match the serial number and options listed on the shipping
document. The following figure is an example of the rear-panel serial
number labek

( BEewlett-Packard
861204
5N 001
Lightwave Oparation
Santa Rosa, TA 55403

Mada in UIR of domuectlc Ind foreign compunents
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Getting Started
Step 1. inspect the Shipment

Tabie 1-1. Options and Accessories Available for the HP 861208

o hem HP Part Number
Option 010 Delete FC/PC connector — —_
Option 011 Diamond HMS-10 connector interface 1 0818461701
Option 013 DIN 47256 connector interface 1 08154-51703
Option 014 ST connector interface 1 08154-61704
Option 017 SC comnestor interface i (8154-81708
Option 022 Replace fiat physicai contact inerface with — —
angled physical contact interface
Option 300 Great Britain power cord 1 81201703
(ption 981 Australia, New Zeaiand, China power cord 1 8120-0696
Option 802 European power cord 1 8120-1892
Option 806 Switzerland power cord 1 8170-2296
Option 912 Denmark power cord 1 8120-2857
Option 917 India, South Africa power card 1 B120-4800
Option 918 Japanese power cord 1 8120-4754
Option 918 israef power cord 1 8120-5181
Option UKS Protective soft carrying case 1 8211-7314
Option UKE Commercial calibration certificate with 1 —
calibration data
Option AXE Rack mountkit with handles T 86120-50031
Option 1X4 Rack mount kit without handles 1 86120-50030
(Cption 082 Additional user’s manual i 86120-30001
Option 412 Add 10 4B extemal atienuator (FC/FC i 1005-0587
interface connector)




Getting Started
Step 2. Check the Fuse

Step 2. Check the Fuse

1. Locate the line-input connector on the instrument’s rear panel.
2. Disconnect the line-power cable if it is connected.

3. Use a small flat-blade screwdriver to open the pull-out fuse drawer.

4. Verify that the value of the Iine-voltage fuse in the pull-out drawer is
correct. The recommended fuse is an [EC 127 5x20 mm, 6.34A, 260 V, HP
part number 2110-0703.

Notice that an extra fuse is provided in a drawer located on the fuse holder.

WARNING For continued protection against fire hazard, replace line fuse only
with same type and ratings, (type T 6.3A/250V for 100/240V
operation). The use of other fuses or materials is prohibited.
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CAUTION

CAUTION

CAUTION

Getting Started
Step 3. Connect the Line-Power Cable

Step 3. Connect the Line-Power Cable

This is a Safety Class 1 Product {provided with a protective earthing
ground incorporated in the power cord). The mains plug shall only be
inserted in a socket outlet provided with a protective earth contact.
Any interruption of the protective conductor inside or outside of the
instrument is likely to make the instrument dangerous. Intentional
interruption is prohibited.

Always use the three-prong AC power cord supplied with this instrument.
Failure to ensure adequate earth grounding by not using this cord may cause

instrument damage.

Do not connect ac power until you have verified the line voltage is correct as
described in the following paragraphs. Darmage to the equipment could result.

This instrument has autoranging line voltage input. Be sure the supply voltage
is within the specified range.

1. Verify that the line power meets the requirements shown in the following
table.

Line Power Requirements

Power 115 VAC: 110 VA MAX. / 60 WATTS MAX. / 1.1 AMAX.
230 VAC: 150 VA MAX. / TOWATTS MAX. /05 A MAX,

Voltage nominal: 115 VAC / 230 VAC
range 115 VAL 90-132V
range 230 VAC: 198-254 V

Frequency nominals: B0 Hz / B0 Hz
range: 47-63 Hzx

2. Connect the line-power cord to the instrument’s rear-panel connector.

1-7



Getting Started
Step 3. Connect the Line-Power Zable

3. Connect the other end of the line-power cord 10 the power receptacle.

Various power cables are available to connect the HP 861208 to ac power out-
lets unique to specific geographic areas. The cable apprepriate for the area to
which the HP 861208 is originally shipped is included with the unit. The cable
shipped with the instrument alsc has a right-angle connector so that the

HP 86120R can be used while sitting on its rear feet. You can order additional
ac power cables for use in different geographic areas. Refer to “AC Line-Power
Cerds” on page 7-19.




Geatting Steried
Step 4. Connect a Printer

Step 4. Connect a Printer

The HP 861208 can print hardcopies of measurement results on a printer. The
output is ASCI text. If you don’t have a printer, continue with “Step 5. Turn on
the HP 86120B" on page 1-10.

» Using a standard parzlle] printer cable, connect the printer to the
HP 86120B’s rear-panel PARALLEL PRINTER PORT connector.

1-9



Getting Started
Step 5. Turn on the HP 861208

Step 5. Turn on the HP 861208

1. Press the front-panel LINE key. After approximately 20 seconds, the display
should look similar to the following figure:

The front-panel UNE switch disconnects the mains circuits from the mains
supply after the EMC filters and before other parts of the insirument.

PE &K %
MO SIGHAL 3 LINES
o
a M
{ i |1 _PEsK || 11 i

2. If the HP 86120B fails to turn on properly, consider the following
possibilities:

* Iy the line fuse good?
¢ Does the Hne socket have power?
e Isit plugged into the proper ac power source?

I the instrument still fails, return it to Hewlett-Packard for repair. Refer to
“Returning the Instrument for Service” on page 1-15.




Getting Started
Step 5. Turn on the HP 86120B

Instrument fmnware version

- When the mstrumem 18 ﬁrst tumed on, t?we dlsp!ay brleﬂy shows the ms‘zruments ﬂrmw
ware version number. in the uniikely event that you have @ problem with the HP 851208
you'may need to indicate this number wher communicating with Hewlett Packard.

' :leere is no output Iaser aperture

The HP 851 298 does not have an. output %aseraperturs Hewever Esght Eess than 1w

‘escapes out of the front-panel OPTi CALINEUT: connector. Dperatur maimtenance or pre- .'
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Getting Started
Step 6. Enter Your Elevation

Step 6. Enter Your Elevation

In order for your HP 861208 to accurately measure wavelengths and meet its
published specifications, you must enter the elevation where you will be per-
forming vour measurements.

1.

FJ’!

Press the Setup key.

2. Press the MORE scitkey.
3.
4. Press £LEV.

Press the CAL softkey.

Use the 4 and % softkeys to enter the elevation in meters. Entries jump
in 500 meter steps from 0 m to 5000 m.

The elevation value selected with the softkeys must be within 250 meters
of the actual elevation.

Press RETURN to complete the entry.

- i
meemng feettc meters S e

iowmg equat A,




Getting Started
Step 7. Select Medium for Wavelength Vaiues

Step 7. Select Medium for Wavelength Values

Because wavelength varies with the material that the light passes through, the
HP 861208 offers wavelength measurements in two mediums: vacuum and
standard air,

1. Press the Setup key.

2. Press the MORE softkey.

3. Press the CAL softkey.

4, Make the following selection:
o Press VACUUM for wavelength readings in a vacuum.
s Press STD AiR for wavelength readings in standard air.

5. Press RETURN to complete the entry.

- "
Definition of standard air G

"'-‘-‘fempe_rat_u;_e:'-15'_".0 e
'-Heiativei_zﬁumidity;-G%- 2
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Getting Started
Step 8. Turn Off Wavelength Limiting

Step 8. Turn Off Wavelength Limiting

After the Preset key is pressed, the input wavelength range is limited to mes-
suring lasers between 1200 nm and 1650 nm. You can easily expand the input
range to the full 700 nm to 16560 nm range with the following steps:

1.

‘:‘_)1

Press the Preset key.

2. Press the MURE softkey.
3.
4, Press the WI LIM softkey.

Press the Setup key.

Press LIM OFF to remove the mits on wavelength range.

All responses in the full 700 nm to 1650¢ nm range are now displayed.

1-14



Getting Started
Returning the Instrument for Service

Returning the Instrument for Service

The instructions in this section show vou how to properly package the instru-
ment for return to & Hewleti-Packard service office. For a list of offices, refer
to “Hewlett-Packard Sales and Service Offices” on page 7-20.

If the instrument is still under warranty or is covered by an HP maintenance
contract, it will be repaired under the terms of the warranty or contract (the
warranty is at the front of this manual). If the instrument is no longer under
warranty or is not covered by an HP maintenance plan, Hewlett-Packard will
notify you of the cost of the repair after examining the unit.

When an instrument is returned to 2 Hewlett-Packard service office for servic-
ing, it must be adequately packaged and have a complete description of the
failure syrmaptoms attached.

When describing the fallure, please be as specific as possible about the nature
of the problem. Include copies of additional faiture information (such as
instrument failure settings, data related to instrument failure, and error mes-
sages) along with the instrument being returned.

Please notify the service office before returning your instrument for service.
Any special arrangements for the instrument can be discussed at this time.
This will help the HP service office repair and return your instrument as
quickly as possible.

1-15



Getting Started
Returning the Instrument for Service

Preparing the instrument for shipping

p—ry

. Write a complete description of the failure and attach it to the instrument.
Inchide any specific performance details related to the problem. The
folowing informazion should be retumed with the instrument.

s Type of service required.
» Date instrument was returnied for repair.
s Description of the problem:

¢ Whether problem is constant or intermittent.
Whether instrument is temperature-sensitive.
Whether instrument is vibration-sensitive.
Instrument settings required to reproduce the problem.
Error codes.
s Performance data.
Company nare and return address.
Narne and phone number of technical contact person.
Model number of returned instrument.
Full serial number of returned instrument.
List of any accessories returned with instrument.

¢ & & @&
e &8 @ @

2. Cover all front or rear-panel connectors that were originally covered when
you first received the instrument.

CAUTION Cover electrical connectors to protect sensitive components from electrostatic
damage. Cover optical connectors to protect them from damage due to physical
contact or dust.

CAUTION Instrument damage can result from using packaging materials other than the
criginal materials. Never use styrene pellets as packaging material. They donot
adequately cushion the instrument or prevent it from shifting in the carton.
They may also cause instrument damage by generating static electricity.

3. Pack the instrument in the original shipping containers. Original materials
are available through any Hewlett-Packard office. Or, use the following
guidelines:

« Wrap the instrument in antistatic plastic to reduce the possibility of
damage caused by electrostatic discharge.
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Getting Stared
Returning the Instrument for Service

e Ior instruments weighing less than 54 kg {120 1b}, use a double-walled,
corrugated cardboard carten of 158 kg {3560 1b) test strength.

e The cartonmust be large enough to allow 3 to 4 inches on all sides of the
instrument for packing material, and strong enough fo accommodate
the weight of the instrument.

e  Surround the equipment with 3 to 4 inches of packing material, to pro-
tect the instrument and prevent it from moving in the carton. If packing
foam is not available, the best alternative is S.D-240 Air Cap™ from
Sealed Air Corporation (Commerce, California 30001). Air Cap looks
like a plastic sheet filled with air bubbles. Use the pink (antistatic) Air
Cap™ to reduce static electricity. Wrapping the instrument several
tHmes in this material will protect the instrument and prevent it from
moving in the carton.

Seal the carton with strong nyien adhesive tape.
Mark the carton “FRAGILE, HANDLE WITH CARE”.
Retain copies of all shipping papers.

1-17
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CAUTION

Making Measurements
Making Measurements

Making Measurements

In this chapter, you’'ll learn how to make a variety of fast, accurate measure-
ments. As you perform these measurements, keep in mind the following
points:

e 700 nm o 1650 nm maximum input wavelength range

The range is normally limited from 1200 nm to 1650 nm. To use the full
range, refer to “Measuring lasers between 700 nm and 1200 nm” on page 2-7
and to “To use the full wavelength range” on page 2-10.

o 410 dBm maximum total displayed input power
e Laser linewidths assumed to be less than 10 GHz

s If you change the elevation where you will be using your HP 8681208, refer
to “Calibrating Measurements” on page 2-39.

e Press the green Preset key to return the HP 861208 to its default state.

Do not exceed +18 dBm source power. The HP 861208’ input circultry can be
damaged when total input power exceeds 18 dBm. You can measure power
levels that are greater by adding attenuation and entering a power offset as
described in “To measure total power exceeding 10 dBm” on page 2-38.

22



Making Measurements
Making Measurements

Measuring Wavelength and Power 2-4
To dispiay peak wavelength and power 2-2
To display multipie laser lines  2-9
To display average wavelength and total power 2-10
To use the full wavelength range 2-10
To Himit the wavelength range 2-10
To see the graphical display 2-1G
To save and recall an instrument state  2-11
To control the power bar  2-11
Changing the Units and Measurement Rate 2-12
To change the units of measure 2-13
To select single measurement acquisition  2-13
To increase measurement speed 2-14
Defining Laser-Line Peaks 2-15
To define laser-line peaks 2-18
Measuring Laser Separation 2-19
To measure channel separation  2-21
To measure flatness  2-21
Measuring Laser Drift  2-22
To measure drift  2-24
Measuring Signal-to-Noise Ratios  2-26
To measure signal-to-noise  2-29
Measuring Conererce Length  2-33
Te measure coherence length  2-35
Measuring Modulated Lasers  2-38
Measuring Total Power Greater than 10 dBm.  2-38
To measure total power exceeding 10 dBm 2-38
Calibrating Measurements 2-39
To enter the elevation 2-40
To select the medium for light  2-40
Printing Measurement Resuits 2-41
To create a hardcopy 2-42
Cleaning Connections for Accurate Measurements  2-43
To clean a non-lensed connector  2-45
To clean an adapter 2-46
To test insertion loss and return loss  2-47
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Making Measurements
Measuring Wavelength and Power

Measuring Wavelength and Power

This section gives you step-by-step instructions for measuring peak wave-
length, average wavelength, peak power, and total input power. There are
three display rmodes:

e Peak wavelength
e List-by-wavelength or power
¢ Average wavelength and total power

The figure on this page shows the peak wavelength mode. The figure on the
next page shows the list-Dy-wavelength display mode where the signals are
displayed in order from shortest to longest wavelengths. In either mode, the
HP 861208 can measure up to 100 laser lines simultanecusly.

Displayed Laser
Line has the Measurement
Greatest Power Wavelength Power Acquisition

Power Bar

poakw(?

/ / s

PE AR / / & lLaser Lines

1551 . 314 3.07 dem 5 sTNEST

et T Power Offset

BT o S b i S A [T M\ Appﬁled
[FREV WLI[MEXT wL|| PEAK || | [ME=T PH] .

T Elevation

Calibration

Display after “Peak WL" key pressed




Making Measurements
Measuring Wavelength and Power

Peak WI mode displays one signal

When Peak WL is pressed, the display shows the largest amplitude line in the
spectrum. The word PEAK is shown on the screen. If muitiple laser Ines are
present at the input, the number of lines located will be shown along the right
side of the screen.

In addition to the digital readouts, there is & power bar. It provides a conve-
nient analog “meter movement” for tuning laser power,

Although the Peak WL mode shows one signal at a time, softkeys are previded
that allow you to scroll through and display all the measured laser lines. You
can scroll through the list according to the wavelengths or powers measured.

List by WL or Power modes display multiple lines simultaneously
In the list-by-wavelength or list-by-power modes, the measurements of five

Iaser lines can be displayed at any one time. Use the & and % softkeys to
move the cursor ++ through the list of signals; the st can contain up to 100

entries. Press the SELECT key, and the display changes to peak wavelength
mode with the signal at the cursor displayed.

Annotation in the upper right corner of the display indicates whether the sig-
nals are ordered according to wavelength (8Y Wi) or power (BY PWR). The
cursor shows the currently selected laser ine. As you scroll through the
responses, the current position of the selection cursor is shown along the
screen’s right side.

Laser Line
Selection Cursor Power Bars

| \ / Position of

L 1546 . 495 mhm ~18,76dBm e ... ¥ - Selection

é 1548 .,.88Y% -49.,46 ——— L BY L Cursor in List

L 1543.6598 -7 .ot — 5 0F &

P 1551.314 —~ —-5,97 Po—— L P,

1552 .933 1B — oM T Medium for

Softkeys —L__%&__] s |[ reak ] IlSecEcT | kVaives

listwi

Display after “List by WL" key pressed

Also notice that power bars graphically show the relative power levels
between laser lines.
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Making Measurements
Measuring Wavelength and Power

Total power and average wavelength can be measured

In the third available display mode, the HP 851208 displays the average wave-
length as shown in the following figure. The displayed power level is the total

input power to the instrument. It is the sum of the powers of each laser line; it
is not a measure of the average power level of the laser lines.

AVERAGE % |

1549.630nm  —1.51 ggm & vives
I ) il i[ ......... 1 @j |

The following equation shows how individual wavelengths of laser lines are
surnmed together to obtain the average wavelength value:

where,
n is the number of laser Iines included in the average.
P, is the peak power of an individual laser iine. Power units are in Watts
{linear).




Making Measurements
Measuring Wavelength and Power

The following equation shows now individual powers of laser lines are
surnmed together to obtain the total power value:

n
Pto:a! = ZPE
i=1

where,
7 is the number of laser ines included in the measurement.
P, is the peak power of an individual laser line. Power units are in Watts

(linear).

Measuring lasers between 700 nm and 1200 nm

After the Preset key is pressed, the input wavelength range is imited to mea-
suring lasers between 1200 nm and 1650 nmm. This prevents the accidental dis-
play of spurious signals that may not exist. You can easily expand the input
range to the full 700 nm to 1650 nm range, however you should learn how to
identify spurious signals.

Spurious signais below 1200 nm may be displayed whenever low-power laser
lines (power levels near the HP 861208’ specified sensitivity) are present at
the input. For example, a low-power laser line at 1550 nm has a second har-
morde line at 775 nm., If this second harmonic is above the peak threshold level
relative to the fundamental line, it is considered a peak. 15 displayed power
level may be greater than that of the fundamental because the amplitude cor-
rection at 775 nm is much greater (by about 15 dB) than that at 1550 nm (the
interferometer is less sensitive at 775 nm).

You can also avoid displaying this second harmonic line by reducing the peak
threshold below its preset value, Because the peak threshold level is used to
determine which signals are to be displayed before amplitude corrections are
applied, the harmonic will be eliminated. Refer to “Defining Laser-Line Peaks”
on page 2-15.

In order to use the full wavelength range, refer to “To use the full wavelength
range” on page 2-10.

Limiting the wavelength range of measurement

The wavelength range of measurement can be limited with the wavelength

limit function. Both start and stop wavelengths can be chosen. The units of
wavelength start and stop are the same as the currently slected wavelength
units. If wavelength units are later changed, the start and stop wavelength

2-7



Making Measurements
Measuring Wavelength and Power

units will change accordingly. Note that a start wavelength limit in nm will

become 2 stop wavelength limit if THz or cmt is chosen. See “To change the
units of measure” on page 2-13.

The wavelength limit can be useful when laser modulation causes spurious
wavelengths to be displayed. Reducing the wavelength range tc the region of
interest minimizes the number of spurious wavelengths displayed. Also, the
graphical display uses these start and stop wavelength values to plot the
power spectrum, whether the wavelength limit function is on or off.

Preset will turn the wavelength limit on and will set the start wavelength to
1200 nm and the stop wavelength to 1650 nm.

Graphical display of oplical power spectrum

A graphical display of optical power versus wavelength is shown from the start
wavelength value to the stop wavelength value. The start wavelength value is
shown in the upper left corner of the graphica! display, and the stop wave-
length value is shown in the upper right corner of the graphical display. The
power scale is a fixed dB scale, with +10 dBm at the dispiay top and -53 dBm
at the display bottom. The power scale is not affected by the Power Offset
value. In most cases, the noise floor will be visible if the total input power is
greater than about -5 dBm.

The HP 86120A graphical display.

The Peak Thresheld value is displayed as a dotted line. All peaks above this

dotted line are displayed in the List by Wavelength and List by Power modes.
All peaks below this line are not displayed. Adjust the Peak Threshold value
with the Setup key, and the THASHLD softkey.

The wavelength limit start and stop wavelength vaiues are used for the graph-
ical display even if the wavelength limit function is off.

The graphical display cannot be printed.
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Saving and Recalling instrument states

Four different instrument states can be saved and recalled at a later time. The
actual instrument conditions that are saved are identical to those saved from
the previous state after power is turned on. These conditions are shown in
Table 7-1 on page 7-3. Note if drift measurements or an application {(such as
signal-to-noise) is on when an instrument state is saved, it is off when that
state is recalled.

To display peak wavelength and power

Connect the fiber-optic cable to the front-panel OPTICAL INPUT connector.
To display the peak wavelength and power, do one of the following:

s Press the green Preset key.

o Press Peak WL

To move the cursor o view other signals, press:

s PREV WL to select next (previous) shorter wavelength.

o NEXT Wito select next longer wavelength,

e FEAKto signal with greatest power.

e PREV PKto select next lower power signal.

o NEXT FK to select next higher power signal.

To display multiple laser lines

bt

Lo

Connect the fiber-optic cable to the front-panel OPTICAL INPUT connector.
Press the green Preset key,

Press List by WL to display the laser lines from the shortest wavelength to the
longest wavelength.

Press List by Powerto display the laser lines in order of decreasing
amplitudes.
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To display average wavelength and total power

® Press the Avg WL key.

To use the full wavelength range

1. Press the Setup key.
2. Press the WL LIM softkey.

3. Press LIM OFFto remove the limits on wavelength range. Aliresponses in the
full 700 nm to 1650 nm range are now displayed.

To limit the wavelength range

1. Press the Setup key.

2. Press the Wi [iM scitkey.

3. Press the LM ON softkey if it is not already highlighted.

4. Press the STARTWL softkey to adjust the start wavelength value.

3]

Press the STOP WL softkey to adjust the stop wavelength value,

To see the graphical display

1. Press the List by WL or List by Power key.
2. Press the GAAPH soitkey.
3. "o exit the graphical display, press any softkey.
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To save and recall an instrument state

To save a state:

1. Press the Setup key.

2. Press the SAVACL softkey.

3. Press the SAVE softkey.

4, Press one of the four SAVE softkeys to save the instrument state.
To recall a state:

1. Press the Setup key.

2. Press the SAV/RCL softkey.

3. Press the AECALL softkey.
4

. Press one of the four ACL softkeys to recall an instrument state.

To control the power bar

1. Press the Setup key.
2. Press MORE twice, and then PWH BAR.

3. Press BAR ONto display the power bar, and press BAR OFf to hide the power
bar display.
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Changing the Units and Measurement Rate

Change the displayed units
As deseribed later in this section, it's easy to change the wavelength and
amplitude units. You can choose between the following units:

Table 2-1. Available Units

Wewlengh | Power
. &ﬁ S L dBé.
el mW
THz uw

You can speed up the measurement rate

Under normal operation, the HP 861208 makes a measurement and displays
the resuits about once every second. It is in this normal update mede that
maximum accuracy and wavelength resolution are achieved. However, should
a faster update be desired, for example when real-time feedback is required to
tune a laser to its designated channel, the HP 861208 can be set to update
approximately three times per second. This reduces both wavelength resclu-
tion and accuracy but can be beneficial in some appiications.

When FAST update is selected, one less digit of resolution is displayed. Also, if
multiple wavelengths are present, these individual responses, with the
reduced resolution, may no longer be recognized.

Select continuous or single measurements

The HP 88120B continuously measures the input spectrum at the front-panel
OETICAL INPUT connector. Whenever measurements are being acquired, an
asterisk (*) is displayed in the display’s upper right corner. When you switch
hetween normal and fast update modes the rate that the asterisk blinks
changes.

2-12



Making Measurements
Changing the Units and Measurement Rate

You can specify that the instrument perform a measurement only when the
front-panel Single key is pressed. This s the single-acquisition measurerment
mode, and it is useful for capturing and preserving data. After capturing the
data, you can display it using many of the procedures included in this chapter,
You can return to continuous measurement mode at any time by pressing the
Cont key.

To change the units of measure

Press Setup.
Press the MORE softkey.
Press the UNITS softkey.

Ll

Press Wi and select one of the following units. Then, press RETURNto
complete yvour selection:

*  NM for nanorasters
e THZ for terahertz
e (M for wave number

5. Press POWER and select one of the following units:
+ [BM for decibels relative to a milliwatt
MW for mitliwatts

o  [JW{or microwatts

To select single measurement acquisition

» Press the Single key.
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To increase measurement speed

1. Press the Setup key.

2. Press the MOAE softkey.

3. Press the UPDATE softkey.

4. Select either NORMAL or FAST.
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Defining Laser-Line Peaks

The HP 861208 uses two rules to identify valid laser-line peaks. Understand-
ing these rules is essential to getting the most from your measurements. For
example, these rules ailow you to *hide” AM modulation sidebands or locate
laser lines with small amplitudes.

In order to identify a laser line, the laser-line must meet both of the following
rules:

* Power must be greater than the power established by the peak threshold
limit
¢ Power must rise and then fall by af least the peak excursion value

In addition, the input wavelength range can be limited as described in this sec-
tion.

Peak threshold limit

The peak threshold limit is set by subtracting the peak threshold value from
the power of the largest laser line. So, if the largest laser line is 2 dBm and the
peak threshoid value is 10 dB, the peak thresheld limit is -8 dBm

{(~& dBm = 2 dBm - 10 dB }. You can set the peak threshold value between 0 to
40 dB.

The peak threshold’s default value is 10 dB. This ensures that any modulated
signals being measured are not confused with their AM sidebands. For unmod-
ulated lasers, or Fabry-Perot lasers, it may be desirable to increase this
threshold to look for responses that are more than 10 dB from the peak.

Peak threshold can be used to suppress spurious signals. For example, a laser
that is amplitude modulated in the audio frequency range can cause spurious
wavelengths to be displayed below and above the correct wavelength. The
power of these spurious wavelengths is below that of the correct wavelength.
These spurious signals can be eliminated by decreasing Peak threshold from
its Preset value.
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Peak excursion

The peak excursicn defines the rise and fall in amplitude that roust take place
in order for a laser line to be recognized. The rise and fall can be out of the
noise, or in the case of two closely spaced signals, out of the filter skirts of the
adjacent signal. The peak excursion’s default value is 15 dB. Any laser line that
rises by 15 dB and then falls by 15 dB passes the rule. You can set the peak
excursion value from 1 to 30 dB.

Examples of valid and invalid signals

In the following figure, three laser lines are identified: responses @, @, and @.
Response @ is not identified because it is below the peak threshold. The por-
tion of each signal that is within the peak excursion limits is shown in bold
lines.

Because of the peak excursion rule, responses @ and @ are identified as one
laser line—the minimum point between @ and ® does not drop to the peak
excursion imit. This response has the highest power shown which is peak ®.

Whenever the peak threshold limit or peak excursion value is changed, the
new lirnits are applied to the current displayed measurements even if the
instrument is in the Single measurement mode.

15 dB peak
¢ gxcursion

10 &8 paak
threshold

Power (dBm)

Wavelength

wayith1s
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The following figure shows the same laser lines as the previous figure, but the
peak-excursion value has been changed from 15 to 3 dB. Four laser lines are
now identified with responses @ and ® identified as two distinct laser lines.

Limiting the input wavelength range

The HP 86120B’s preset condition limits the wavelength measurement range
from 1200 nm to 16580 run. You can expand the wavelength range to cover the
entire 700 nm to 1650 nm range. Although wavelength range limiting reduces
the number of laser lines found, its main purpose is to eliminate the identifica-
tion of second harmonic distortion products as described in the following side-
bar. To set the wavelength range, refer to “To use the full wavelength range”
on page 2-10.

3 dB peak
o EXCUISION

i

20
T S SR | RO JI SERT 10dB peak
threshold
38 4
A0
50 _—u—-’-w—u—J

Wavelength

wayith3

S
'B;sturtmn naused hyiuw power iaser lmes =

Low- pﬁwer iaser imes {powez’ ievel near tile HP 881 ZﬂBs spen fzed sensmvzty} may be
accompanied by secand harmonic {or ather}dzstnmon Far example, a low-power laser |
line at 1558 nm has a second harmonic line at 775 nm: I this second harmonic is above
“the peak threshol d level retatsve to the fundamentai fing, it is considered a peak. its: dis- -
played pnwer level may; be greaterthan that of the fundamenta ‘because the amp% itude
correction at 775 nm is much greater {by about 15 dB} than that at 1550 ne. {the mterfer—
“ometer IS iess sensi tsve at 7?5 nm} ' : = L

To avoid dusplaymg this secand harmon ic.fine, fimit the mput wave%engih range from
1208 om to ‘5850 nm as descrxbed n "To use the fuilwavelength range” on page 2-16..

Or. redJr:e the peak threshald below xts presat vaiue Because tﬁe peak threshclct Eeyel is
used to determine wh:ch srgnais are to be dlSp:aved befare amthur}e correct'o__ 'are
appi ed;the: harmcmc w; Fbe e!lmmataa B e
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“To define laser-line peaks

1. Press the Setup key.
2. Pressthe THRSHLD sofikey.

3. Prass PX EXC, and enter the peak excursion value Use the *+ softkevio
select the digit that requires editing. Use the & and 4 softkeys to change
the value.

The peak excursion value can range from 1 to 30 dB. The default value is 15
dB.

4, Press RETURN.
8. Press PK THLD and then enter the peak threshold value.

The peak threshold value can range frorm 0 to 40 dB. Setting this value to O
dB ensures that only the peak wavelength is identified. The defauit value is
10 dB.

Pressing the green PRESET key changes the peak excursion and peak threshold
values to their default settings. it also turns wavelength range limiting on.
Turning the HP 861208’ power off and then on does not change these set-

tings.

Iftao many’ imes are ndent;f’ ed

h‘ tbe following message 13 displayed, too many laser lines have beer aiennf ed o

815 MAX NUMBER OF SIGNALS' F‘OU}.\«B .

The maximum numher of iaser hnes that the mstrumem £an measm’e is. %{}D if th s mes-.
sage appears decrease the peak thresholzi va lue ncmase the peak-excursion \fa%ue o
“decrease the wavelength range of oge rairon thh the WELIM _ "SMBT WL and STHF :
M func*nams e o
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| Measuring Laser Separation

It is often important to measure the wavelength and power separation
between muitiple laser lines. This is especislly true in wavelength-division-
multiplexed (WDM) systems where channel spacing must be adhered to. The
HP 861208 can digplay the wavelength and amplitude of any laser line relative
to another. In fact, the following types of relative measurements can be made
compared to the reference:

e Relative wavelength, absclute power
= Relative power, absolute wavelength
» Relative wavelength and power

For example, suppose that you want to measure separation on a system hav-
ing the spectrum shown in the following figure.

Reterence
1541.747 nm
-5.46 dBm 2 606 nm
1.302 nm -7.26 dB
+1.300 nm -1.88 dB
-2.598 nm -2.42 dB

-4.41dB
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The HP 861208 displays separation on this spectrum as shown in the following
figure. Notice that the 1541.747 nin laser line is selected as the reference. It is
shown In absolute units. The wavelengths and pewers of the remaining
responses are shown relative to this reference. For example, the first response
is 2.596 nm below the reference,

-2 595 nm o S 0 - |~ NI *
-1.386 —2 . U2HE e R
1541 .747 3 =3 HEdEM sememem ... B OF  F
1 -:““3@2 ""’1 -98&8 g, X ¥

2 .586 "? .EEdB Lo o I & M

| & 1 & i[ZELECT || RESET j| ExIT |

To determine channel spacing, simply read the relative wavelength measure-
ment of the laser lines immediately preceding and foliowing the reference. Use

the %, &, and SELFCT softkeys to change the reference laser line and read the
channel spacing between each channel.

You can use relative power measurements to measure fiatness (pre-emphasis)
in a WDM system. Simply select one carrier as the reference and measure the
remaining carriers relative to the reference level. The power differences rep-
resent the system f{latness.

Press RESET to turn off the delta calculations so that all responses are shown in
absolute wavelength and powers.
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To measure channel separation

O

Press the front-panel Preset key.

Press Listby WL

Press the Delta On key.

Use the Off Rey to turn off the measurement.

Select the type of separation to observe:

+ A WL displays channel separation.

s A WL /A PWRdisplays both channel separation and differences in power.
Use the 4 and % softkeys to select the reference laser Iine.

Press SELECT.

Press SELECT at any fime to select a new reference. Press FESET at any time
to turn off the delta calculation.

To measure flatness

e I

Press the front-panel Preset key.

Press List by Power.

This lists the input signals by power with the largest response Iisted first.
Press the Delta On key.

Select A PWR.

Use the & and ¥ softkeys to select the first laser line.
Press SELECT.

Since the largest power signal is the reference, the reiative power
measurerments for the other responses shows system flatness.
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Measuring Laser Drift

In this section, you'll learn how the HP 86120B can be used to rmonitor drift
(changes to a laser’s wavelength and amplitude over time). Drift is measured
simultaneously for every laser line that is identified at the input. The

HP 8#6120B keeps track of each laser line's initial, current, minimum, and max-
imum values and displays their differences relative to itself. This allows the
HP 88120B to be used for laser transmitter evaluation, burn-in, or develop-
ment. In addition, you can monitor system performance over time, tempera-
ture, or other condition.

The following display shows power and wavelength drift measured on five
laser lines, The DRIFT annotation, item @, tells you that drift measurements
are being performed. The current relative drift values for wavelength and
power are shown in items @ and @ respectively. Item @ indicates the absolate

reference values for the laser line indicated by the cursor ++. The reference
values are measured before the measurement starts.

g .888nm B.83d4E DRIET *
4.8489 B.14 BY Wi
B .Ba0 g.11 igei/ 51 5 OF B
G.86a +—+ \2.69 ~£./87 VaE
B.BaEg BH.11 a M
| & il o Elrax-MIN| [ RESET |[ ExXIT |

drift

You can restart the drift measurement at any time by pressing the AESET soft-

key. All minimum and maximum values are reset to the reference values, and

the HP 86120B begins to monitor drift from the current laser line values. Move
the cursor up and down the listing to see the reference wavelength and power
of each laser line.
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Ii measurement updating stops or the values become hianked

Hin the muddie ofa measurement the aumber of | |aser imes present changes ‘fhe mea-
surement stops-uniti the original number of fines.retums. You'll natlce zha?a CLEARSU&
key appears and one:of the faE%uwmg message rs d:splayed N

"E46 NUM LINES < NUM REFS o
Eﬁ'? N'U'N LINES > I\”‘UM REI?"-"S

‘Te view the data: measured before the cundmens ch&r;ged press CLEAR and then MAX— ,
MiN ‘Naotice that the measuremem acrguxsmnn is ahanged f{om corztmuous m smgle

Torestart testmg press CLEAR, the CONT key, and then RESEF to use tbe new. numher
of lines as the refeaence Pressmg CONT: restarts continuous: measarement acqms;tmfa
.0r, yourcan restore: The angznal number of i nes: an the :r;put 50 zhat the dn*’t measure— :
-mentcancummua . A : i PRI
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To measure drift

1. Press the front-panel Preset key.

2. Press Peak WL, List by WL, or List by Power to select the display style for
observing drift.

3. Press Appl's and then DRI
Pressing DAIFT sets the current laser-line values as the reference from which
to compare all drift.

4. Press MAX-MIN for the desired type of drift measurement as described inthe

following paragraphs:

Display shows the current values of laser lines relative to
the wavelength and power values measured when the test
was begun or the AESET softkey was pressed.

Display shows absolute maximum values since the drift
measurement was started. This measurement gives the
longest wavelengsh and greatest power measured. The
laser line of interest may have since drifted to a lesser
value. Note that the maximum wavelength and maximum
power may not have occurred simultaneously.

MA -TERT Diisplay shows absolute minirmum values since the drift
measurement was started. This measurement gives the
shortest wavelength and smallest power measured. The
laser line of interest may have since drifted to a greater
value. Note that the minimum wavelength and minimum
power may not have occurred simultaneously.

Display shows the total drifs from the reference since the
drift measurerment was started. Values represent the
minimurm wavelength and power drift values subtracted
from the maximum drift values.
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5. Inthe List by Wi and List by Power displays, use the & and % softkeys to view
the reference values (wavelength and power values of each laser line before
the test was started}.

During the measurement, you can change the display mode to Peak WL, List
by WL, List by Power, or Avg WL, When List by WL or List by Power is selected, the
signal list is sorted by reference vzalues and not by the current, maximum,
or minimum values. i

To restart the drift reeasurements, press AESET. This resets the reference
values.
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Measuring Signal-to-Noise Ratios

Signal-to-noise measurements provide a direct indication of system perfor-
mance. Signal-to-noise measurements are especially important in WDM sys-
termns because there is a direct relation between signai-to-noise and bit error
rate. The HP 85120B displays signal-to-noise measurements in the third col-
umzn. For exampie, the selected signal in the following figure has a signal-to-
noise ratio of 30.0 dB.

Signal to Noise Noise Bandwidth Ao

Measurements indicator Mode
1S4E . 45 3nm -10,79dBm 21 .EdE'/ /
154E. 650 T 25, Bostin B WL
iISHg . &8 — -4, 27 Se.e 2 OF %
1851.2vV9 -l g2 2%.8 WAC
1532 .894 -11.29 25.1 8 M
I & | o 17 PeEax J[wL mer |[ EXIT |

snr
Signal-to-noise display.

Understanding how measurements are made is critical

During a signal-to-noise measurement, the absclute power of the carrier, in
dBm, is comparad to the absclute power of the noise at the carrier wave-
length. See the following figure. The noise power at the carrier must be deter-
mined by interpolation: because the carrier, in most cases, can not or should
not be turned off.

You can select one of two methods used o determine the wavelength where
the noise is measurad: automatic interpolation or a user-entered wavelength.
In the figure above, notice that “S/N AUTC” is displayed fo indicate that
automatic interpelation is selected.
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Plaseri!ne
interpolated
Noise value at noise value
user-enfered using automatic
wavelength mode

peak

Location of noise measurements

Automatic interpolation

When the signal-to-noise “auto” function is selected, the HP 861208 first
determines the proximity of any adjacent signal. If the next closest signal is
<200 GHz (approximately 1.6 nm at 1550 nm) away from the signal of interest,
then the noise power is measured half way between the two channels and an
equal distance to the other side of the signal of interest. See points Pr; and

P,o in the following figure.

If the closest signal is more than 200 GHz from the signal of interest, or if there
is no cther signals present, then the noise power is measured at 100 GHz on
either side of the signal of interest. The two measured noise power levels are
then averaged to estimate the noise power level at the signal wavelength, The
noise power measurements use linear interpolation to estimate the noise
pawer level at the signal of interest’s wavelength.
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sun

Automatic interpolation

User-entered wavelength

When the signal-to-noise “user” function is selected, the HP 861208 uses only
one wavelength to measure the noise power for all signals. This wavelength is
set by the user and all signals are cornpared to the noise level at this wave-
length to determine their corresponding signai-te-noise ratios

Noise bandwidth affects measurement

Whern measuring noise power, the HP 861208 must account for the noise
bandwidth used during the measurement. Because noise pandwidth varies
with measurement bandwidth (a wide bandwidth allows more noise to the
HP 86120B's detector than a narrow bandwidth), the HP 861208 normalizes
all noise power measurements 1o a bandwidth of 6.1 nm. The annoetation

0.1 nmis displayed to show that the noise bandwidth is being normalized to
a (.1 nm bandwidth.

Repetltwe data furmats

The HP 853268 s»gnai-m noise application works best wﬁen the laser being testad is not
modulated, or modulated with nan-repetitive data f formats. With repetitive data formats,
suchias PRBS data and SONET formats, there is significant low-freguency-amplitude:
moduiation of the laser. This medulation raises the aoise’ floor of the HP 861208 signifi-
cantly. "%"ne signal-to-noise measured can'be limited to abcut 1548 whne measusing. -
lasers modulated by repetitive data formats. For improved peffarmanse when the laser
is modul ated with repetetwe data fem:ats use the ngna -to- Nmse with Averag ng
:apphcatsan :

2-28



Making Measurements
Measuring Signal-to-Noise Ratios

To measure signal-to-noise

1. Press the front-panel Preset key.
2. Press Listby WL or List by Power.

3.
4

. To select the wavelength reference for measuring the noise, do the

Press Appls and then S/V.

following steps:
a. Press WL BEF, and
e press AUTO to let the instrument interpolate the wavelength,
ar
e press USER to select the last wavelength manually entered.

b. If vou chose USER, you can specify the wavelength by pressing USER WL
Use the =+ softkey to select the digit that requires editing. Use the @
and % softkeys to change the value,

c. Press RETURN.

While the signal-to-noise measurements are displaved, you can press FEAK
anytime to seiect the signal with the highest power.
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Measuring Signal-to-Noise Ratios with
Averaging

When the lasers being measured are modzulated, especially with repetitive
data formats such as SONET or PRBS, the noise fioor is raised. Averaging
reduces the noise ficor and allows an improvement of greater than 10 dBina
signal-to-noise measurement. In general, averaging will decrease the noise
flogr caused by modulation untll the true optical noise level is reached. The
displayed signal-to-noise will improve with each average until the true optical
noise level is reached, and then the displayed signal-to-noise will remain
approximately constant. If, however, the true signal-to-noise is below the
instrument sensitivity of approximately 40 dB (in & 0.1 nm noise bandwidth},
it will not be measured.

Averaging can also improve the accuracy of measuring signal-to-noise of
unmodulated lasers.

18546 ., 454nm  -1@.814Bm 21.7dE

1542 .868 ~5.85  36.7osnd BT L
1545.5893 = 4,238 27 .8 ¥ OF E
1551 .281 -1 .84 37.0 vaC
1352 . 844 -11.22 2304 8 M
[ e [ = V1| rEak | [Hum avell ex1T |

Signal-to-noise with averaging display.
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Understanding how measurements are made is critical
Averaging is performed on the noise, not on the wavelength or power of the
laser signals.

The signal-to-noise with averaging measurement uses the automatic interpola-
tion method to determine the wavelengths where the noise is measured. See
*Measuring Signal-to-Noise Ratios” for a description of automatic interpola-
tion. Thers is no user-entered wavelength selection in signal-to-noise with
averaging.

During a signal-to-noise with averaging measurement, the display indicates
S/N A ==, where A indicates averaging and xx is the number of averages
taken so far. The maximum number of averages is 900, the minimum number
of averages is 10, and the default {Preset) value is 100 averages. A measure-

ment with 100 averages takes about 2 minutes to compiete. When the mea-
surement is complete, the instrument switches to single measurement mode.
Then, pressing the Cont key will start a completely new measurement. During
a measurement and before the number of averages has been reached, pressing
the Single key will stop the measurement. Then, pressing the Contkey will con-
tinue with the current measurement.

While making a signal-to-noise with averaging measurement, the number of
averages can be changed. As long as the new number of averages is greater
than the number of averages taken so far, the measurement continues. If the
new number of averages selected is less than the number of averages taken so
far, the measurement stops and the instrument switches £o single measure-
ment mode. Then, pressing the Cont key will start a completely new measure-
mert.

Noise bandwidth affects measurement

When measuring noise power, the HP 861208 must account for the noise
bandwidth used during the measurement. Because noise bandwidth varies
with measurement bandwidth (2 wide bandwidsh allows more noise to the
HP 861208 detector than a narrow bandwidth), the HP 86120B normalizes
all noise power measurements to a bandwidth of §.1 nm. The annotation

0.1 nmis displayed to show that the noise bandwidth is being normalized to
a 0.1 nm bandwidth.
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To measure signal-to-noise with averaging

5.‘51

1. Press the front panel Preset key.

2. Press Listby WL or List by Power.

3.

4. To change the number of averages, press NUM AVG. The defauldt (Preset)

Press Appl's and then S/N AVG.

value is 100.

To stop the measurement at the current number of averages shown, press
the Single key. Then press the Cont key to continue the present
measurement.

When the measurement is cormplete, the instrument will switch to the single
measurement mode and stop.

To make a new measurament, press the Cont key.

To exit, press the EX/T softkey, then press the Cont key for continuous
measurement.
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Measuring Coherence Length

Coherence length is a measure of the distance over which a laser’s light retaing
the phase relationships of its spectrum. The HP 861268 measures coherence
length of Fabry-Perot semiconductor diode lasers. The HP 861208 cannot
measure coherence length of Hght emitting diodes {LEDs} or distributed feed-
back (DFB) lasers.

When you select coherence length measurerments, the HP 861208 displays the
following four values:

s Coherence length (L)

o Round trip optical length of diode laser cavity (2nLd)
# Alpha factor

* Bets factor

Coherence length in the region of 1 mm to 200 mmm can be measured. The fol-
lowing figure shows a coherence length measurement.

COMEREMCE LENGTH UNCAL %
L = S.5 mm EY Wi

2nbp =1 .4%1 nmwm & QF £

alpha =8.984 S

bets =8 .861 8 M

il H ! P EXIT }

Coherence length (L)

The interferogram of the laser being tested is samapled and the envelope of the
interferogram is found. This envelope has peaks (regions of high fringe visibil-
ity) at zere optical path delay and at delays equal to muitiples of the laser cav-
ity round-trip optical length. This is shown in the following figure of the
interferogram envelope:
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intetferogram Envelope

v Cphoat Poth Daay {OPD) =

The amplitudes of the peaks decreases exponentially from the largest peak at
zero path delay. The exponential decay constant is defined as the coherence
length, Le. The curve that connects the tops of the envelope peaks is given by
the following equation:

_OPD
decay curve = e Le

0OPD is the optical path delay and Lc is the coherence length. Thus, at an opti-
cal path delay equal to the coherence length, the envelope peaks are down to
17e of their value af zero path delay peak, All envelope peaks found are used

to determine the exponential decay constant {coherence length) using a least
squares fit.

Round trip optical length of diode laser cavity (2nld)
The average optical path delay spacing of the envelope peaks is measured.
This is equal to the diode laser cavity round trip optical length, 2nl.d.

Alpha factor

The alpha factor is defined as the height of the first envelope peak away from
zero path delay relative to the height of the envelope peak at zero path delay.
The alpha factor is always between 0 and 1.
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The smaller the alpha factor, the shorter the coherence length.

<| N

Alpha factor =

<

Beta factor

The beta factor is defined as the height of the fringe visibility envelope mid-
way between the zero optical path delay peak and the next peak relative to the
height of the envelope peak at zero path delay. The beta factor is always
between 0 and 1.

The smaller the beta factor, the more longitudinal modes {wavelengths) the
laser has.

v

Beta factor = 2
VG

To measure coherence length

1. Press the front-panel Preset key.
2. Press Appl's and then COHLEN.
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Measuring Modulated Lasers

A laser that is amplitude modulated at low frequencies (for example, modu-
lated in the audio frequency range) can cause spurious wavelengths to be dis-
playved below and above the correct wavelength, The power of these spurious
wavelengths is below that of the correct wavelength. These spurious signals
can be eliminated by decreasing the peak threshold. Refer to “Defining Laser-
Line Peaks” on page 2-15. Even when the laser is amplitude modulated, the
correct wavelength and power is displayed. The spurious wavelengths caused
by low frequency amplitude modulation will be located above and below the

- correct wavelength by the following wavelength spacing:

spacing = 6x107 0 a2

where F is the modulation frequency in Hz, and A is the correct wavelength
innm. For example, an ampltude modulation of 10 kHz on a 1550 nm laser
will produce spurious wavelengihs spaced by 15 nm from the correct wave-
length, and the spurious wavelengths will be at 1535 and 1565 nm.

iEge, &

Low frequency {10 kHz) AM modulation graph showing rounded sideband spurs.
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The graphical display is useful for locating these spurious wavelengths. Their
amplitude will be below that of the correct wavelength and they will be broad,
rounded peaks compared to the sharp peak of the correct wavelength. Use
the Peak Threshold function to place the dotted line above the spurious peaks
so they will not be dispiayed in the List by WL or List by Power table.

A laser modulated at high frequency (in the RF or microwave range) can also
cause spurious wavelengths to be displayed, especially when the modulation is
of a repetitive nature such as that of PRBS or SONET digital formats. In gen-
eral, no spurious wavelengths will be displayved using preset instrument condi-
tions. The preset condition includes peak excursion, peak threshold, and
wavelength range limiting. However, increasing peak threshold can cause spu-
rious wavelengths to be displayed. To control the wavelength range, refer to
“To use the fuil wavelength range” on page 2-10.

Even when the laser being tested is modulated with repetitive formats, the
carrier’s correct wavelength and power is displayed; the wavelength and
power of the spurious sidebands are incorrect.

The graphical display is useful to see the effects of high frequency modulation.
Without modulation, the noise floor is typically 45 dB below the laser pewer.
In general, high frequency modulation will raise the noise floor to abeut 25 dB
below the laser power. The noise floor is typically flat, or white. The actual
level of the noise floor depends on the type of data format and the data rate.

PRBS modulation graph showing raised noise floor.
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Measuring Total Power Greater than 10 dBm

The maximum total power that can be measured by the HP 861208 is 10 dBm.
However, with the addition of an external attenuator, more power can be
applied. This may be necessary at the transmit end of a wavelength-division-
multiplexed system where large signal levels are present. By entering an
amplitude offset egual to the amount of attenuation at the instrument’s input,
accurate amplitude measurements are shown on the display. Additional ampii-
fication can also be accounted for.

To measure total power exceeding 10 dBm

The rmazimum total input power that can be applied to the HP 861208 before
damage occurs is 18 dBm. The maximum total input power that can be mea-
sured is 10 dBm.

1. Connect an optical attenuator between the front-panel OPTICAL INPUT
connector and the fiber-optic cable.

The attenuator must reduce the total input power to the HP 861208 so that
it is below +10 dBm.

2. Press Setup, MORE, CAL, and then PWR OFS.

Notice that the PWR OFS annotation appears on the screen to indicate an
offset is applied.

3. Usethe + softkey to select the digit that requires editing.
4. Usethe € and & softkeys to change the value.

Power offset values are added to the display power readings. For exampie, if
vou placed a 10 dB attenuator on the front-panel connector, enter a power off-
set value of +10 dB. Negative values can also be entered if you connect an
amplifier instead of an attenuator.
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Calibrating Measurements

The wavelength of light changes depending on the material that the light is
passing through. To display meaningful wavelength measurements, the
HP 861208 performs two steps:

1. Measures the wavelength in air.

2. Converts the wavelength to show values in either a vacuum or “standard

T

air’.

For example, a laser line with a wavelength of 1550.000 nm in & vacuum would
have a2 wavelength in standard air of 1649.577 nm.

Because all measurements made inside the HP 86120B are performed in alr,
the density of air, due to elevation, affects the wavelength results. You must
calibrate the HP 86120B by entering the elevation. Elevations from § to 5000
meters can be entered. The elevation corraction is immediately appied to the
current measurement even if the instrument is in the single measurement
ascquisition mode,

Annotation on the display shows the current calibration elevation in meters
and whether the wavelength measurements are shown for a vacuum (VAC) or
standard air (STD AIR).

I vou select frequency instead of wavelength measurements, switching
between vacuum and standard air will not affect the measurement results.
This is because the frequency of an optical signal dees not change in different
medinms—only the wavelength changes.

Definition of standard air

8 defined to have the following characteristics:
Bamm}atricigix'{essure: 760 torr '
Temperature: 15°C

Relative humidity. 0%

2-39



Making Measurements
Calibrating Measurements

To enter the elevation

oo W R

Press the Setup key.
Press the MORE softkey.
Press the AL softkey.
Press FLEV.

Use the & and “ softkeys to enter the elevation in meters. Entries jump
in 500 meter steps from 0 m to 5000 m.

In order for the HP 861208 to meet its published specifications, the eleva-
tion value selected with the softkeys must be within 250 meters of the ac-
tual elevation.

Press RETURN to complete the entry.

. Converting feet to meters

I you know your elevation in feet, you can convert this vaiue: to meters by using the fol- .

lowing equation: .

SR
=

To select the medium for light

Press the Setup key.

Press the MURE softkey. .

Press the CAL softkey, and make the following selection:
e Press VACUUM for wavelengths in a vacuurm.

s Press $TD AIR for wavelengths in standard air.

Press AETURN to complete the entry.
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Printing Measurement Results

Measurement results can be sent directly 1o a printer. Simply connect a com-
patible printer to the rear-panel PARALLEL PRINTER FORT connector. The output
is ASCII text. An example of a compatible printer is an Hewlett-Packard’s
LaserJet series printer. Be sure to use a parallel printer cable to connect the
printer.

The printer cutput is not a copy of the display. Rather, it is a Esting of all sig-
nals present at the input (up to 160). The measurement values printed
depend on the settings of the instrument when the Print key is pressed.

The following is an example of a typical printout:

HP B6120A SER US36L31023

Firmware Ver. 1.000
Llsvr By Wavelength
8 Lines
Powar Offsget 0.0 4B
Vacuum

Elevation 0 Meters
Update Normal

Pezk Excursion 13 4=
reck Threshold 10 dB

nput
wWavelength Power

1280.384nm  ~16.%7dBm
1281 .473 -1z2.14
1282.569 -13.82
1283.851 ~13.34
1284 .752 -11.6%
1285.840 ~8.11
1286.944 -10.38
1288.034 -14.65
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To create a hardcopy

1. Connect the printer to the HP 86120B's rear-panel PARALLEL PRINTER PORT
connector.

2. Press Print.

You can use the ABORT and CONT softkey te stop and restart a print job that
is in progress.
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Cleaning Connections for Accurate
Measurements

Accurate and repeatable measurements require clean connections. Use the
following guidelines to achieve the best possible performance when making
measurements on a fiber-optic system:

¢ Keep connectors covered when not in use.

* Use drv connections whenever possible.

¢ TUse the cleaning metheds described in this section.
o Use care in handling all fber-optic connectors.

s  When inserting a fiber-optic connector into a front-panel adapter, make
sure that the fiber end does not touch the ourside of the mating connector
or adapter.

Because of the small size of cores used in optical fibers, care must be used to
ensure good connections. Poor connections result from core misalignment, air
gaps, damaged fiber ends, contarination, and improper use and removal of
index-matching compounds.

Use dry connections. Dry connectors are easier to clean and to keep clean.
Dry connections can be used with physically contacting connectors {for exam-
ple, Diamond HMS-10/HP, FC/PC, DIN, and ST). If a dry connection has 40 dB
return loss or better, making a wet connection will probably not improve (and
can degrade) performance.

Hewlett-Packard strongly recommends that index matching cornpounds 7ot be
applied to their instruments and accessories. Some cormpounds, such as gels,

may be difficult to remove and can contain damaging particulates. I you think
the use of such compounds is necessary, refer 1o the compound manufacturer
for information on application and cleaning procedures.
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Table 2-2. Cleaning Accessories

: itg.-'m': S ' RP?artNumher
Isopropyl alcohol 8500-5344
Cotton swabs 8520-0023
Small foam swabs 93001223
Compressed dust remover {non-residue) 8500-5262

Tabie 2-3. Dust Caps Provided with Lightwave Instruments

fem | . HPPartNumber -
Laser shutter cap 08145-54521
FC/PC dust cap 0815444102
Biconic dustcap 0815444105
DIN dust cap 5040-9364
HMS10/HP dust cap 5040-9361
ST dustcap 5040-93686

Inspecting Fiber-Optic Cables

Consistent measurements with vour lightwave equipment are a gocd indica-
tion that you have good connections. However, you may wish to know the
insertion loss and/or return loss of your lightwave cables or accessories. If you
test your cables and accessories for insertion loss and return loss upon
receipt, and retain the measured data for comparison, you will be able to tell in
the future if any degradation has occurred.

Connector (or insertion) loss is one important performance characteristic of a
lightwave connector. Typical values are less than 0.5 dB of loss, and some-
times as little as 0.1 dB of loss with high performance connectors. Return loss
is another impoertant factor. It is a measure of reflection: the less reflection the
better (the larger the return loss, the smaller the reflection). The best physi-
cally contacting connectors have return losses better than 50 dB, aithough 30
to 40 dB is more common.
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fiber core may not affect performapce {unless the. tm;;erfectmns keep the f!hﬁrs from

Visuai mspectmn of ﬁber ends

A!’{hough itis not necessary, visual mspecman of fiber ends can be hef pfu Contamma— '
tion or imperfections on the cable end face can be detected as weil ascracks or chipsin..*
the fiber itself. Use & microscope {100X to 200X magnification) toinspect the entirg end
face for contamination, raised metal, of denss in the metaias well'as any other i imper- ..
fections. inspect the fiber for cracks and chips: Visible imperfections:not touching the.

contactingl..

To clean a non-lensed connector

Do not use any type of foam swab to clean optical fiber ends. Foam swabs can
leave filmy deposits on fiber ends that can degrade performance.

1

Apply isopropyl alcohol to a clean lint-free cotton swab cr'lens Paper.

Cotton swabs can be used as long as no cotion fibers remain on the fiber end
after cleaning.

Before cleaning the fiber end, clean the ferrules and other parts of the
connector.

Apply isopropyl alcchol to a new clean lint-free cotton swab or lens paper.

Clean the fiber end with the swab or lens paper. Move the swab or lens
paper back and forth across the fiber end several times.

Some amount of wiping or mild scrubbing of the fiber end can help remove
particles when application of alcoho! alone will not remove them. This tech~
nique can remove or displace particies smaller than one micromn.

Immediately dry the fiber end with a clean, dry, lint-free cotton swab or lens
paper.

Blow across the connector end face from a distance of 6 to 8 inches using
filtered, dry, compressed air. Aim the compressed air at a shallow angle to
the fiber end face.

Nitrogen gas or compressed dust remover can also be used.
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Do not shake, tip, or invert compressed air canisters, because this releases
particles in the can into the air. Refer to instructions provided on the
compressed air canister.

7. Assoon as the connector is dry, connect or cover it for later use.

To clean an adapter

1. Apply isopropyl alcohol to a clean foam swab.

Cotton swabs can be used as long as noe cotton fibers remain after cleaning.
The foam swabs Hsted in this section’s introduction are small enough to fit
into adapters.

Although foam swabs can leave filmy deposits, these deposits are very thin,
and the risk of other contamination buildup on the inside of adapters great-
ly outweighs the risk of contamination by foam swabs.

2. Clean the adapter with the foam swab.
3. Dryv the inside of the adapter with a clean, dry, foam swab.
4. Blow through the adapter using filtered, dry, compressed alr.
Nitrogen gas or compressed dust remover can also be used.
Do not shake, tip, or invert compressed air canisters, because this releases

particles in the can into the air. Refer to instructions provided on the
compressed air canister.
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To test insertion loss and return loss

To test insertion loss, use an appropriate lightwave source and a compatible
lightwave receiver to test insertion: loss. Exarnples of test equipment configu-
rations include the following equipment:

*

L

[

-

HP 71450B/51B/52B optical spectrum analyzers with Option 002 built-in
white light source.

HP 8702 or HP 8703 lghtwave component analyzer system
HP 83420 lightwave test set with an HP 8510 network analyzer

HP 8153 lightwave muitimeter with a source and power sensor module

To test return loss, use an appropriate lightwave source, a lightwave receiver,
and lightwave coupler to test return loss. Examples of test equipment configu-
rations include the following equipment:

HP 8703 lightwave component analyzer

HP 8702 analyzer with the appropriate source, receiver, and lightwave cou-
pler

HP 8504 precision reflectometer

HP 8153 lightwave multimeser with a source and power sensor module in
conjuniction with a lightwave coupler

HP 815548M dual source and HP 81534A return loss module
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Programming

This chapter explains how to program the HP 86120B. The programming syn-
tax conforms to the IEEE 488.2 Standard Digital Interface for Programmable
Instrumentation and to the Standard Commands for Programmable Instru-
ments (SCPI).

Where to begin...

o If you are unfamiliar with the rules governing SCPI command synitax, refer
to “Reviewing SCPI Syntax Rules” on page 3-25,

s Tolearn how to correctly begin your programs, refer to “Addressing and [ni-
tializing the Instrument” on page 3-4.

e To learn which commands to use and how to use them, refer to “Making
Measurements” on page 3-6.

¢ To learn to read the instrument’s status registers, refer to “Monitering the
Instrument” on page 3-17.

The programming examples for individual commands in this manual are writ-
ten in HP BASIC 8.0 for an HP 9000 Series 200/300 Controller.
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Addressing and Initializing the Instrument

The HP 86120B's HP-IB address is configured at the factory to a value of 20.
You must set the cutput and input functions of your programming language to
send the commands to this address. You can change the HP-IB address from
the front panel as described in “To change the HP-IB address” on page 3-5.

Remote mode and front-panel lockout

Whenever the mstrument is controlled by a computer, the Remot e message is
displayed on the instrument’s screen and the softkey menu is blanked except
for the LOCAL softkey. This softkey can be pressed by the user to restore front
panel control of the instrurent.

You can specify a local lockout mode that prevents the LOCAL softkey from
being dispiayed. If the instrument is in Tocal lockout mode, all the softkeys
may be blanked. For exampie, if the instrument is first placed in local lockout
mode and then placed in remote mode, no softkeys are displayed.

Consult the documentation for your programming environment to determine
which commands are used to put an instrurment in the remote and lecal lock-
out modes. These are not HP 861208 commands; they control HP-IB control
lines and do not send any characters te the HP 86120B.

Initialize the instrument ai start of every program

It is good practice to initialize the instrument at the start of every program.
This ensures that the bus and all appropriate interfaces are in a known state.
HP BASIC provides a CLEAR command which clears the interface buffer and
alsc resets the instrument’s parser. (The parser is the program that reads the
instructions that you send.) Whenever the instrumnent is under remote pro-
gramming control, it should be in the single measurement acquisition mode.
This is automatically accomplished when the *RST common command is used.
The *RST command initializes the insfrument to a preset state:

CLEAR 720
QUTPUT 720; "*RET”
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Notice in the example above, that the commands are sent to an instrument
address of 720. This indicates address 20 on an interface with select code 7.
Pressing the green Preset key does not change the HP-IB address.

Set single acquisition mode

An advantage of using the *RST command is that it sets the HP 861208 into
the single measurement acquisition mode, Because the READ and MEASure
data queries expect this mode, their proper operation is ensured.

Establish the wavelength range

At the start of each program, be sure to establish the input wavelength range
using the HP 861208’ :CALCulateZ: WLIMit command. Setting this command
to off enables the full wavelength range of the instrmument. If vou are measur-
ing signals over a narrow wavelength range, use this command to ensure that
spurious second harmonic peaks are not identified. Refer to “WLIMit[:5TATe]”
on page 4-37, “WLIMIL:STARt” on page 4-38 and “WLIMit:STOP” on page
4-41, Refer also to “To limit the wavelength range” on page 2-10.

To change the HP-1B address

1. Press the Setup key.

2. Press MORFtwice, then HP-IB.

3. Usethe % and ¥ softkeys to change the HP-IB address.
4. Press AETURN.
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Making Measurements

Making measurements remotely invelves changing the HP 861208’ settings,
performing a measurement, and then returning the data to the computer. The
simplified block diagram of the HP 86120B shown here lists some of the avail-
able programming commands. Bach command is placed next to the instru-
ment section it configures or queries data from.

Notice that there are two buffers from which data can be queried: an uncor-
rected data buffer and a corrected data buffer. With each scan of the input
wavelergth range, the analog-to-digital converter loads 65,536 data values into
the uncorrected data buffer. This is considered to be one “measurement”™. A
fast-update measurement mode is available for quicker measurement acquisi-

Uncorrected-cdata huffer

frequency domain

| rediond data
nput (BAK/BI)
R
ez ™1 Afichelson P s
Interferometer § P ADC Oo—e )
' - Resolution
E Nl ae et BATRC argument of
: TR FETCh, :READ, or
INT MEASure
{cont time domain
HeNE Srosin data
e measur 128K
Reference acquliai ( )
SENSs: DRTAT fiowt
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tion. But, because only 8,192 data values are collected in fast-update measure-
ment mode. the ability to resclve closely spaced signals is reduced.

After collecting the uncorrected data, the HP 861208 searches the data for
the first 100 peak responses. (Searching starts at 1700 nm and progresses
towards 700 nimn for WLIMit OFF. If WLIMit is on, searching starts at
WLIMin:STARE to WLIMit:STOP). These peak values are thern placed into the
corrected data buffer. Each peak value consists of an amplitude and wave-
length measurement. Amplitude and wavelength correction factors are
applied to this data.

For a listing of the programming commands {including s cross reference tc
front-panel keys), refer to the foliowing tables:

Table 3-7, “Programming Commands,” on page 3-48
Table 3-8, “Keys Versus Commands,” on page 3-H4

Peak
selection

Corracted- data buffer ‘
100 pairs of

f————{ i and amplitude g Display

values

ViR INDow

flow2
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Commands are grouped in subsystems

The HP 86120B commands are grouped in the following subsystems. You'll
find a description of each command in Chapter 4, “Programming Comrnands”.

Subsystem

Measurermnent
Instructions

CALCulatel
Callulate2
CaliCulate3
DISPlay
HCOPy
SENSe

STATus
SYSTem
TRIGger

UNIT

Purpose of Commands

Perform frequency, wavelength, wavenumber, and
coherence length measurements.

Rueries uncorrected frequency-spectrum data.

Jueries corrected peak data and sets wavelength limits..
Performs delta, drift, and signal-to-noise measurements.
Applies markers and displays power bars.

Prints measurement results.

Sets elevation-correction values, selects readings for air or
vacuum, and enters amplitude offsets. Queries time-
domain values of the input data,

Queries instrument status registers.
Presets HP 861208 and queries error messages.

Stops current measurement. Acquires new measurement
data. Also used to select single or continuous acquisition of
measurement data,

Sets the amplitude units to watts or dBm.

Table 3-1 on page 3-9 shows the kinds of measurements that the HP 861208
can perform and the associated programming commands used to return that
data. In some cases, there is more than one method that can be used to obtain
the desired data. Refer to Chapter 4, “Programming Commands” for the cor-
rect syntax for these commands.
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nts

Desired
Measurement

Command to Configure Measurement

{partial tisting}

Command to Query Data

Wavelength {nm}

CONFigure, FETCh, READ, and MEASure

MEASure: ARRay: POWerWAVelength?

Frequenty {THz)

CONFigure, FETCh, READ, and MEASure

MEASure: ARRay . POWerFREQuency?

Wavenumber (o)

CONFigure, FETCh, READ, and MEASure

MEASure ARRay POWerWNUMber?

Coherence Length {m)

CONFigure, FETCh, READ, and MEASure

FETCh, READ, or MEASue

Power (W, dBm} CONFigure, FETCh, READ, and MEASure MEASure: ARRay POWer?
Average Wavelength, CALCulateZ PWAVerage: STATe CALCulateZ: DATAY
Wavenumber, or Frequency

Total Power (W, dBm) CALCulate2 PWAVerage: STATe CALCulatez:DATA?
Laser-Line Separation CALCulate3.DELTa:REFerence CALCulate3:DATA?
taser-Line Drift CALCutate3:DRIFUSTAT CALCulate3: DATA?
Signal-to-Noise Ratio CALCulate3:SNR:STATe CALCulate3:DATA?

Signai-to-Noise Ratio Average

CALCuiate 3 ASNR:STATe

CALCutate3:DATA?

Time-Domain Data

CALCulats 1. TRANsform:FREQuency POINts

SENSa:DATA?

Comrected Frecuency Domain Data

CALCulate1:-TRANsforrm: FREQuency:POINts

CALCulate2:DATA?

Uncorrected Frequency Domain
Data

CALCulate1:TRANsform:FREQuency:POINts

CALCulate1:DATAY
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Measurement instructions give quick results

The easiest way to measure wavelength, frequency, power, or coherence
length is to use the MEASure command. The MEASure command is one of
four measurement mstructions: MEASure, READ, FETCh, and CONFigure.
The syniax for measurement instructions is documented m “Measurement
Instructions” on page 4-16.

Fach measurement instruetion has an argument that controls the measure-
ment update rate. This is equivalent to using the NORMAL and FAST softkeys.

:MEASure command

MEASure configures the HP 861208, captures new data, and queries the data
allin one step. For example, to measure the longest wavelength, send the fol-
lowing cormumand:

MIASure: SCALar i POWer :WAVelength? MaX

Table 3-2. The Different Forms of MEASure

o o Besrred L SR . Hse ﬁ'is- : I:iispfay Format
;. Measurementliaty . -} . MEASureduen o
Powe;'(\.f\.f, aBm) ‘MEASure: ARRay:.POWer? List by Power

‘MEASure:SCALarPQWer? single wavelength mode
Frequency (Hz} ‘MEASure: ARRay: POWer FREQuency? List by WL {frequency)
:MEASure:SCALar:POWer FREQuency? singte wavelength mode
Wavelength {m) MEASure ARRay POWer WAVelength? List by WL
MEASure:SCALar-POWer WAVelengh? single wavelength mode
Wavenumber (m™) ‘MEASure: ARRay: POWer WNUMber? List by WL
‘MEASure:SCALar:POWer WNUMber? single wavelength mode
Coherence Length (m} :MEASure:LENGth:COHerence? coherence length
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Specifying SCALar places the display in the single wavelength format and
returns a single value to the computer. Specifying ARRay places the display in
the List by Power or List by WL modes; an array of data is returned tc the com-
pUter.

A common programming error is to send the :MEASure cornmand when the
instrument is in the continuous measurement acquisition mode. Because
MEASure contains an (INITIMM command, which expects the single mea-
surernent acquisition mode, an error is generated, and the INIT command is
ignored.

:READ command

The READ command works like the MEASure command except that it does
not configure the instrument’s settings. You can use the CONFigure command
to configure the instrument for a particular measurement without returning
any data.

The ME ASure and READ commands are identical to combining the following
commands:

Command Equivaient Commands
MEASure ABORL;:CONFigure;:READ
READ :ABORt;: INTTiate:IMMediate;:FETCh

A commen programming error is to send the :\READ command when the
instrument is in the continuous measuremens acquisition mode. Because
‘READ contains an [ INFT:IMM command, which expects the single measure-
ment acquisition mode, an error is generated, and the INIT command is
ignored.

JFETChR command

The FETCh command returns data from previously performed measurements;
it does not initiate the collection of new data. Because FETCh does not config-
ure the instrument or acguire new input data, you can use FETCh repeatedly
on the same set of acquired data. For example, use two FETCh commands to
return wavelength and then power values for the same measurement. This is
shown in the following program fragment:

CUTRUT 720; 7: INIT:CONT OFF;”

CUTRUT 720; 7 :CONT:ARR:POW MAXY

OUTBUIT 720; 7 : INIT:IMM”

OUTBUT 720;7:FETC :ARR:POW? "

ENTER 720:powerss

OUTPUT 720; " :FETC:ARR:POW:WAV?”

ENTER 720:wavelengthss
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In the exarnple above, the data in the pewer and wavelength arrays are
returned in the same order so that powers can be matched to wavelengths.

Also, because new data is not collected, FETCh is especially useful when char-
acterizing transient data.

FETCh does not reconfigure the display. For example, if the display is in the
Peak WL mode, sending :F'ETCh:ARRay does not configure the display to the
List by WL even though an array of data is returned to the computer.

A common programming error occurs when the FETCh command is used
after an *RST cormmand. This generates error number 230, “Data corrupt or
stale”. In this instance, you must send INIT:IMM after the *RST command and
before :FETCh cormnmand to capture a new array of measurement data.

:{CONFigure commuond

The CONFigure commard changes measurement settings without taking a
measurement. The instrument is placed in the List by WL, List by Ampi, Peak WL
display, or in the coherence length application.

CONFigure can be queried. The query returns the last configuration setup by
the CONFigure command. The instrument returns a string which Is the last
instrument function sent by a CONFigure command or MEASure query. The
returned string is in the short command form. Use caution whern using this
query, because if any instrument settings were changed since the tast CONFig-
ure command or MEASure query these changes may not be included in the
returned string.

For example, if the last CONFigure cornmand was
{CONTigure: SCALar :POWer:WAVelength 1300NM, MARX

a CONFigure? query would return a string that is similar to the following line:
“POWIWAYV 1.300000e-6,0.01"

Tae 1300NM and resolution values track the actual instrument settings and
input signals. Notice that the quotation marks are part of the returned string.

Return single or multiple measurement values

You can gpecify whether FETCh, READ, or MEASure returns a single value
(SCALar) or multiple values (ARRay). The following example specifies SCA-
Lar data which returns a single value.

:MEASure: SCALary : POWer :WAVelength? MAX
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ARRay and the SCPI standard

According to the SCP command reference, ABRay command causes an instrument ta

take muitipie measurements. (A <size> parameter indicates the number of measure- -~

ments 1 take ) However, the HP B5120As ARRay command refers o the measurements

performed for one measurement sweep; this results in an array of measured signals.

Because the <size> parameter does not apply, any <size> parameter sent will be ignored =
by the inszrument. No syntex-error will be generated if a <size> parameter is sent.

Always force the HP 861208 to wail for non-sequential commands
The HP 861208 normally processes its remote programming corrmands
sequentially. The instrurnent waits until the actions specified by a particular
comrmand are completely finished before reading and executing the next com-
mand. However, there are a few non-seguential commands where this is not
true. Non-sequential commands do nzot finish executing before the next com-
mand is interpreted.

The following is a list of the HP 861208’ non-sequential commands:

:CALCulatel: TRANsform:FREQuency: POINTSs
:CALCulate2:PEXCursion
:CALCulate2:PTHReshold

:CALCulate2: WLIMIt:STATe

:CALCulate2: WLIMit:STARL:FRE Quency
CALCulate2 WLIMIt: STARL:WAVelength
:CALCulate2: WLIMIL:STARLWNUMber
CALCulateZ: WLIMit: STOP:FREQuency
:CALCulateZ:WLIMIt.STOP:-WAVelength
:CALCulate2: WLIMIt:STOP:WNUMber
:CALCulate3:SNR:AUTO
:SENSe:CORRection:ELE Vation
:INITiate:CONTinuous
:INTTiate[:.IMMediate}

The following additional commands are alse non-sequential commands if
CALCulate3:SNR:AUTO is set to OFF:

:CALCulated REFerence: FREQuency
:CALCulated:REFerence:WAVelength
:CALCulate3:REFerence WNUMber
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The benefit of non-sequential commands is that, in some situations, they can

reduce the overall execution times of programs. For example, you can sef the
peak excursion, peak threshold, and elevation and use 2 *WAI commarnd at the
end to save time. However, non-sequential commands can also be a source of
annoving errors. Always use the *OPC query or *WAI command with the non-
sequential commands to ensure that your programs execute properly.

For exampie, suppose that you wanted to set the elevation correcticn value
and then send an INIT:IMM command. The following programming fragment
results in an error -213 “Init ignored”. This occurs because the :ELEVation
command causes the recalculation of the data which is lke sending the
{INTT.IMM command. When the actual INIT:IMM is sent, the error oceurs
because the corumand is already in progress.

QUTPUT T20; 7 INIT:IMM”
CUTPUT TZ0; " :SENSe:CORRectlicon:ELEVation 1000”7
OUTPUT T20; 7 INZT:IMM

Use an *OPC? query to ensure that the :ELEVat ion command has completed
as shown in the following lines:

UTPUT T20; *OPC?”
ENTER T20:Responses
QUTPUT 720; " INIT:IMM”

Or, the *WAI command could be used:

QUTPUT 720; 7 INIT:IMM”

QUTPUT 720;*:SENSe:CORRection: ELEVation 10007
QUTPUT 720; 7 WAI?”

QUTPUT 720; " : INIT:IMM”
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Measure delta, drift, and signal-to-noise

To select a measurement, use one of the following STATe commands:

CALC3:DELT:POW.STAT (delta power)
CALC3:DELTWAV.STAT (delta wavelength)
CALC3.DELT-WPOW.STAT (delia power and wavelength,)
CALC3:DRIFSTAT  (drift)

CALC3:SNR:STAT (signal-to-noise ratios)
CALC3:ASNRISTAT (signal-to-notse ratio averaging)

If you select a drift measurement, you can additionally select one of the fol-
lowing additional states:

CALCIDRIF:DIFISTAT  (difference)
CALC3:DRIF:MAX.STAT (maximum drift)
CALCZ:DRIF:MINSTAT (minimum drifi)
CALCS:DRIF:REF:STAT  (dwift reference values)

The :CALCulated:DRIFUPRESet command turns off the minimum, maximum,
difference, and reference states but leaves the drift state on.

Asternpting to turnmore than one state on at a time resuits ina “-221 Settings
Conflict” error.

The *RST and SYSTem:PRESet commands turn alt caleulations off.
CALCulate3:PRESet turns off any CALCulate3d calealations.

C{J
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The format of returned data

Measurements are returned as strings

All megsurement values are returned from the HP 861208 as ASCII strings.
When an array is returned, the individual values are separated by the comma
character.

Determine the rnumber of data points

When 2 FETCh, READ, or MEASure command is used (with ARRay speci-
fied), the first returned value indicates the total number of measurement val-
ues returned in the query.

if you use the:CALCulatel:DATA?, :CALCulate2:DATA?, or
‘CALCulate3:DATAY queries to query data, send the :POINts? query first to
determine the number of values returned in the string. The string does not
contain a first value which specifies the string length. This is shown in the fol-
lowing example:

CUTBUT 720;":CALCulatel :POINts?”

ENTER 720;Length

QUTPUT 720;”:CALCulatel :DATAZY

ENTER 720;Resulis

Data can be corrected for elevalion and vacuum

Normnally, the HP 86120B provides measurement values calculated for condi-
tions in air at sea level. Use the :SENSe:CORRection: ELEVation command to
compensate for air dispersion. Altitudes up to 5000 meters can be entered.
Use the :SENSe:CORRection: MEDium command to switch to readings in a
VACULIT,

Amplitude units

The default amplitude units are dBm. If you need measurements in watts, use
the UNITPOWer command. When the HP 861208 is tumed on, the amplitude
umits are automatically set £o the units used before the instrument was last
turned off.
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Monitoring the Instrument

Almost every program that vou write will need to monitor the HP 861208 for

its operating status, This includes querying execution or command errors and
determining whether or not measurements have been completed. Several sta-
tus registers and gueues are provided to accomplish these tasks.

In this section, you'll learn how to enable and read these registers. In addition
to the information in this section, you should review the cornmands docu-
mented in “Common Commands” on page 4-4 and “STATus Subsystem” on
page 4-32.
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Status registers

The HP 86120B provides four registers which you can query to monitor the
instrument’s condition. These registers allow you to determine the following
items:

* Status of an operation
e  Availability of the measured data
¢ Reliability of the measured dats

All three registers are shown in the figure on the following page and have the
following uses:

Register Definition
Status Byte Monitors the status of the other three regisiers.
Standard Event Status This is the standard IEEE 488.2 register. Con-

tains bits which indicate the status of the other
two registers.

OPERation Status Contains bits thas report on the instrurment’s
normal operation.

QUEStionable Status Contains hits that report on the condition of the
signal.

Status Byte register

The Status Byte Register contains summary bits that monitor activity in the
other status registers and queues. The Status Byte Register’s bits are set and
cleared by the presence and absence of a summary bit from other registers or
queues. Notice in the following figure that the bits in the Standard Event Sta-
tus, OPERation status, and QUEStionable status registers are “or'd” to control
a bit in the Status Byte Register.

If a bit in the Status Byte Register goes high, you can query the value of the
source register to determine the cause.
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The Status Byte Register can be read using either the *STB? common corm-
mand or the HP-IR serial poll command. Both commands return the decimal-
weighted sum of all set bits in the register. The difference between the two
methods is that the serial poll command reads bit 6 as the Request Service
(RQS) bit and clears the bit which clears the SRQ interrupt. The *STB? com-
mand reads bit § as the Master Surnmary Status {M53) and does not clear the
bit or have any effect on the SRQ interrupt. The value returned is the total bit
weights of all of the bits that are set at the present time.

OPERation Status and QUEStionable Status regislers
You can query the valie of the OPERation Status and QUEStionable Status
registers using commands in the STATus subsystem.

The STATuS subsystem also has transition filter software which give you the
ability to select the logic transitions which set bits in the OPERation Status
and QUEStionable Status registers. For exampie, you can define the POWer
bit of the QUEStionable Status register ta report an event when the condition
fransitions from false te true. This is a positive transition. You can also speciy
a negative transition where the bit is set when the condition transitions from
true to false.
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Tabie 3-3. Bits in Operation Status Register

Bit - ' " Definifion.
8 not used
1 SETTling - indigating that the instrument is waiting for the mator t reach the

proper position before beginning data acquisition.

2 RANGing - indicating the the instrument is currently gain ranging.
3 not used
4 MEASuring - indicating that the instrament is making a measurement,
5 through 8 not used
9 FProcessing - indicating that the instrumert is currently processing the data
acquired.
10 Hardeopy - indicating that the instrument is currently printing the data o the

parallet port

11 Averaging - indicating that the instrument is in the process of averaging the
noise for the signai-to-noise ratio calculation.

12 through 16 not used
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Table 3-4. Bits in Questionahle Status Register

Bit

- ‘Definition

0.1, and Z

not used

3

POWer - indicating that the instrument is measuring o0 high of a power.

Jthrough 8

not used

g

Maximum signals - indisating that the instrument has found the maximum
number of signals.

10

Drift Referance - indicating that the number of reference signals is differemt
from the current number of input signals.

H

Defta Reference - indicating that thers is no delta reference signal.

12 through 13

not used

14

Cormmand Waming - indicating that the instrument has received some extra
ynexpected parameters for one of the measurement functions.

15

not tsed

Standard FEvent Status register
The Standard Event Status Register monitors the following instrument status

events.

¢ OPC - Operation Complete

» RQC - Request Control

o QYE - Query Error

s DDE - Device Dependent Error

+ EXE - Execution Error

s  CME - Command Error

» [URQ - User Request

¢ PON - Power On

When one of these avents occur, the event sets the corresponding bit in the
register, If the bits are enabled in the Standard Event Status Enable Register,
the bits set in this register generate a summary bit to set bit 5 {ESB) in the
Status Bvte Register.

The contents of the Standard Evens Status Register can be read and the regis-

ter cleared by sending the *ESR? query. The value returned is the total bit
weights of all of the bits that are set at the present time.
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Enabling register bits with masks

Several masks are available which you can use to enable or disable individual
bits in each register. For example, you can disable the Hardcopy bit in the
OPERation Status Register so that even though it goes high, it can never set
the summary bit in the status byte high.

Lse the *SRE common command to set or query the mask for the Status Byte
Register.

The masks for the OPERation Status and QUEStionable Status registers are
set and gueried using the STATus subsystem’s ENABle commands.

Use the *ESE common cormmand to set or query the mask for the Standard
Event Status Register.

The *CLS common command clears all event registers and all queues except
the output queue. If *CLS is sent immediately following & prograrm message
terminator, the output queue is also cleared. In addition, the request for the
*OPC bit is also cleared.

For example, suppose your application requires an interrupt whenever any
type of error cccurs. The error related bits in the Standard Event Status Reg-
ister are bits 2 through 5. The sum of the decimal weights of these bits is 60.
Therefore, you can enable any of these bits to generate the summary bit by
sending the *ESE &0 command.

Whenever an erTor 0CCurs, it sets one of these bits in the Standard Event Sta-
tus Register. Because the bits are all enabled, 2 surnmary bit is generated to
set bit 5 in the Status Byte Register.

If bit 5 (ESB) in the Status Byte Register is enabled (via the *SRE command),
an SRQ service request interrupt is sent to the external computer,

Standard Event Status Register bits that are not ensbled still respond to thenr
corresponding conditions (that is, they are set if the corresponding event
occurs). However, because they are not enabled, they do not generate a sum-
mary bit to the Status Byte Register.
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Queues

There are two gueues in the imstrument: the output queue and the error
queue. The values in the output queue and the error queue can be queried.

Output queue

The ocutput queue stores the instrument responses that are generated by cer-
tain commands and queries that you send to the instrument. The output
queue generates the Message Available summary bit when the output queue
contains one or more bytes. This summary bit sets the MAV bit (bit 4) in the
Status Byte Register. The method used to read the Output Queue depends
upon the programming language and environment. For example, with HP
Basic, the output queue may be read using the ENTER statement.

Error queue

As errors are detected, they are placed in an error gueue. Instrument specific
errors are indicated by positive values. General errors have negative values.
You can clear the error queue by reading its contents, sending the *CLS com-
mand, or by cycling the instrument’s power.

The error queue is first in, first out. If the error queus overflows, the last error
in the gueue is replaced with error -350, “Queue overflow.” Any time the
quene overflows, the least recent errors remain in the queue, and the most
recent error is discarded. The length of the instrument’s error queue is 30 (29
positions for the error messages, and 1 position for the “Queue overflow” mes-

sage).
The error queue is read with the SYSTEM:ERRCR? query. Executing this
query reads and removes the oldest error from the head of the queue, which

opens a position at the tail of the queue for & new error. When all the errors
have been read from the queue, subsequent error queries return ¢, “No error.”

for nore information on reading the error queue, refer tc “ERRoer” on page
4-00. For a list of errors messages, refer to “Error Messages” on page 7-12.
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Reviewing SCPI Syntax Rules

The HP 86120B’s programming commands comply with the SCPI standard. In
this section, you'll learn the correct syntax for forming and sending

HP 861208 command strings. For more detailed information regarding the
HP-IB, the IEEE 488.2 standard, or the SCPI standard, refer to the following
books:

Hewlett-Packard Company. Tutorial Description of Hewlett-Packard I'n-
terface Bus, 1987.

Hewlett-Packard Company. SCPI--Standard Commands jor Program-
mable Instruments, 1995,

International Institute of Electrical and Electronics Engineers. [EEE Sian-
dard 488.1-1987, IEEE Standard Digital Interface for Programmable
Instrumentation. New York, NY, 1987,

International Institute of Electrical and Electronics Engineers. JEEE Stan-
dard 488.2-1887, IEEE Standard Codes, Formats, Protocols and Com-
mor commands For Use with ANSIIERE Std 488.1-1987. New Yorlk, NY,
1987.

Types of commuands
The HP 861208 responds to three iypes of commmands:

s+ Common commands
¢ NMeasurement instructions
* Subsystem commands

All of these comumands are documented in Chapter 4, “Programming Com-
mands”. The common commands are defined by [EEE 488.2. These com-
mands control some functions that are common to all IREE 488.2 instruments.
Common commmand headers consist of enly a single mnemonic preceded by an
asterisk. The standard SCPI commands are the commands required for com-
patibility with SCPL Measurement instructions are those commands which are
specific o the control of the instrument. Measurement instructions are com-
pound headers consisting of two or more mnemonics.
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SCPI command are grouped in subsytems

In accordance with [EEE 488.2, the instrument’s commands are grouped Into
“subsystems.” Commands in each subsystem perform similar tasks. The foi-
lowing subsystems are provided:

Measurement Instructions
Calculste] Subsystem
Calculare2 Subsystem
Calculateld Subsystem
Display Subsystem
Heopy Subsystem
Sense Subsystem
Status Subsystem
System Subsystem
Trigger Subsystem
Unit Subsystem

Sending a command

It's easy to send a command to the instrument. Simply create a command
string from the cormumands listed in this book, and place the string in your pro-
gram language’s output statement. For commands other than common ¢om-
mands. include a colon before the subsystern name. For example, the
following siring places the cursor on the peak laser line and returns the power
level of this peak:

OUTPUT 720; " :MEAS : SCAL: POW? MAX"

Use either short or long forms

Commands and queries may be sent in either long form (complete spelling) or
short form {abbreviated speliing). The description of each command in this

manual shows both versions; the extra characters for the long form are shown
in lowercase. The following is a long form of a command:

QUTPUT 720; " :MEASure: SCALar: POWer? MAXimum”
And this is the short form of the same command:
OUTPUT 720; 7 :MEAS :SCAL: POW? MAX”

Programs written in long form are easily read and are almost self~document-
ing. Using short form commands conserves the amount of controller memory
needed for program storage and reduces the amount of VO activity.

The rules for creating short forms from the long form Is as follows:
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The mnemonic 15 the first four characters of the keyword unless the fourth
character is a vowel, 1 which case the mmemonic is the first three char-
acters of the keyword.

This rule is not used if the length of the keyword is exactly four characters.

Table 3-5. Examples of Short Forms

Long Form © ) Equivalent Shmt Fm'm
ROUTE ROUT
LAYER LAY
SYSTEM SYST
ERROR ERR |

You can use upper or lowercase letters

Program headers can be sent using any combination of uppercase or lower-
case ASCII characters. Instrument responses, however, are always returned in
uppercase.

Combine commands in the same subsystem

You can combine commands from the same subsystem provided that they are
both on the same level in the subsystem’s hierarchy. Simply separate the com-
mands with a semi-colon (7). For exampie, the following two lines,

QUTBUT 720; *:CALCZ: PEXC 127
OQUTPUT 720;”:CALCZ2:PTHR 207

can be combined into one line:
QUTPUT 720;":CaLCZ:PEXC 12;PTHER 20

The semicolon separates the two functions.

Combine commands from different subsystems

You can send commands and program queries from different subsystems on
the same line. Simply precede the new subsystem by a semicolon followed by
a colon. In the following example, the colon and semicolon pair before DISP
allows you to send a command from another subsyster.

GUTPUT 720;7:CALCZ:PEXC 12;:DISP:WIND:GRAP:8TAT OFF”
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Sending common commands

If 2 subsystem has been selected and a common command is received by the
instrument, the instrument remains in the selected subsystem. For example, if
the program message

#OTSPLAY : MARK : MAX LEFT; *CLS; DISP : MARK: MAX : RIGH"
is received Dy the instrument, the Display subsystem remains selected.

If some other type of command is received within a program message, you
must reenter the original subsystem after the command,

Adding parameters to a command

Many commands have parameters that specify an option. Use a space charac-
ter to separate the parameter from the command as shown in the following
line:

QUTPUT 720; "¢ INIT:CONT ON”

Separate multiple parameters with a comma (,). Spaces can be added around
the commas to improve readability.

OUTDUT 720; " :MEAS:SCAL:20W:FREQ? 1300, MAX”

While space

White space is defined to be one or more characters from the ASCII set of 0
through 32 decimal, excluding 10 (NL). White space is usually optional, and
can be used to increase the readability of a program.

Numbers

All nurabers are expected to be strings of ASCII characters. Thus, when send-
ing the number 9, you would send a byte representing the ASCII code for the
character “9” (whichis 57). A three-digit number like 102 would take up three
bytes (ASCII codes 49, 48, and 50). This is taken care of automatically when
you include the entire instruction in a string. Several representations of a
purnber are possible. For example, the following numbers are all equal:

28
0.2852
280E-1
28000m
0.028K
28E-3K
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If a measurement cannot be made, no response is given and axn error is placed
into the error quene. For example,

*RET
FETCh: POW?

will timeout the controller and place a Data stale or corrupt error ino the
€rror queue,

Table 3-6. Suffix Multipliers

. ;‘;ﬁnlﬁﬁiier' 1 M:!;em.m:lic_ k
1E18 | EX
1E15 PE
1£12 T
1E8 G
1EB MA
=2 K
-3 M
1E-8 U
1£-g N
TE-12 P
1E-15 F
1E-18 A

Program message terminator

"The string of instructions sent to the instrument are executed after the
instruction terminator is received. The terminator may be either a new-line
(N1) charaecter, the End-Or-Identify (EO0I) line asserted, or a combination of
the two. All three ways are equivalent. Asserting the EOI sets the ROI control
line low on the last byte of the data message. The NL character is an ASCII
linefeed (decimal 10). The NL terminator has the same function as an EOS
(End Of String) and EQT (End Of Text) terminator.
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Querying data

Data is requested from the instrument using a query. Queries can be used to
find out how the instrument is currently configured. They are also used to get
results of measurements made by the instrument, with the query actually acti-
vating the measurement, String responses are returned as upper-case letters.

Queries usually take the form of a command followed by a question mark (?).
After receiving a query, the instrument places the answer in its output queue.
The answer remains in the output guene until it is read or another cormmand is
issued. For example, the query

oUTRPUT 720; " :CALCULATEZ : POTINTS?"

places the number of points in the data set in the output queue. In HP BASIC,
the controiler input statement:

ENTER 720 ;Range

passes the value across the bus to the controller and places it in the variable
Range. A newline character is appended to the response.

Sending another command or query before reading the resuit of a query
causes the output queue to be cieared and the current response to be lost.
This also generates an error in the error queue.

The output of the instrument may be numeric or character data depending on
what is queried. Refer to the specific cormmands for the formats and types of
data returned from queries.

You can send multiple queries to the instrument within a single program mes-
sage, but you must also read them back within a single program message. This
can be accomplished by either reading them back into a string variable or into
multiple numeric variables, When you read the result of multiple queries into
string variables, each response is separated by a semicolon.
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Example Programs

The following example programs are provided in this section:

Example 1. Measure a DFB laser 3-34

Example 2. Measure a Fabry Perot Jaser 3-38

Example 3. Measure a Fabry Perot laser’s drift  3.38
Example 4, Measure laser-line separation 3-4]1

Example 5. Measure signal-to-noise ratio 3-44

Example 6. Increase a source’s wavelength accuracy  3-46

These programs are provided to give you examples of using HP 861208
remote programming commands in typical applications. They are not meant to
teach general programming techniques or provide ready-to-use solutions.
They should allow you to see how measurerments are performed and how to
refumn data to the computer.

All of the examples are written in the HP BASIC programming language,
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Many subroutines are repeated in the examples

The first five example programs contain several common subroutines. These
routines, along with one function, are described in the rest of this introduc-
tion. The descriptions are listed in the general order that the subroutines are
calied in the programs.

Error_msg subrouline

This function is found in examples 2, 3, 4, and 5. It displays an error message
on the computer’s screen explaining the reason that the program’s execution
stopped.

Set_ese subroutine

The subroutine sets the enable mask for the event status register to a vahie of
52. This allows bits 2, 4, and 5 to be set whenever a query error (QYE), execu-
tion error (EXE), or command error (CME) respectively occurs. Ali thisis
accompiished using the *ESE common command.

The Err_mngmt subroutine is used to actually read the value of the event sta-
tus register. Examples 1 through 5 call this subroutine.

FNIdentity function

When this function is called, it resets the instrument and gueries the nstru-
ment’s identification string which is displayed on the the computer's screen by
the calling function. To accomplish this task, the FNIdentity function uses the
*RST, *OPC?, and *IDN? common commands. This function is called from
examples 1 through 3.

Err_mngmit subroutine

This subroutine checks to make sure that no errors have set bits in the event
status register and that there are no errors in the queue. Exiting this subrou-
tine is only possible if no errors have occurred. Notice that the logic test in the
subroutine tests for the same event status register bits enabled by the Set_ese
subroutine: BIT(Cme,5), BIT(Cme,4), BIT(Cme,2).

This subroutine is called in examples 1 through 5. However, it is modified in
examples 3, 4, and 5 to allow it to indicate the last programming command
that was sent 10 the instrument before an error occurred. This is accomplished
by adding an eptional argument string.
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Cmd_opce subrouline

The Cmd_opc subroutine, found in examples 3, 4, and 5, pauses the program
until a non-sequential command has finished executing on the HP 861208. It
uses the *OPCY query.

For more information on non-sequential cormmands, refer to “Always force the
HP 861208 to wait for non-sequential commands” on page 3-13.

Tempo subroutine

This subroutine, which is only found in example 3, pauses the program fora
few seconds while the HP 861208 measures the drift on a laser. The argument
in the example sets the pause for 10 seconds.
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Example 1. Measure a DFB laser

This program measures the power and wavelength of 2 DFB laser. It first sets
the HP 86120B in the single-acquisition measurement mode, Then, i triggers
the HP 86120B with the MEASure command o capture measurement data of
the input spectrum. Because the data is stored in the instrument’s memory, it
¢an be queried as needed.

Refer to the introduction to this section for a description of each subroutine
that is contained in this program.
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coM /Instrument/ €Mwnm
ASSIGN @Mwm 0 720

Set_ese

PRINT USING "373,33a";"Multi-Wavelength Meter Identity is

¥ FNIdentitys

QUTRPLUT @Mwm; " :INIT:CONT OFT"

ON TIMEOUT 7,5 CALL Err_mngmt

QUTRPUT GMwm; " :MEAS: SCAL : PCW:i WAV "

ENTER @Mwn; Turrent _wil

CUTRPUT @Mwm; " :FETC: SCAL: POW? "

ENTLR @Mwm; Current _owr

QFF TIMEQUT

PRINT USING 204, 4D.3D,3A,1%2,M2D0.2D,4A"; *The wavelength is
"eCcurrent_wl /L.0E-3;* nm";" with a power of : ";Qurrent pwr;"

Err_mngmt : EUB Err_mngmt
CM /Instrument/ EMwm
DIM Err msgS[255]

INTEGER Cme

CLEAR 7

REPEAT !
QUTPTD EMwm; "*ESR?"
ENTER @Mwm; Cme
CUTRUT EMwm; " :SYST: ERR? "
INTER EMwm; Err_msg$
PRINT Err_msg$

UNTIL NOT 3IT(Cme,?2) AND NOT 2IT{(Cme, 4} AND NOT BIT{Cme, 5)

AND POS(Err_msg$,"+0")

Subend : STRBEND

Satr_ese:8UB Set_ese

COM /Instrument/ @Mwm

OUTPUT @Mwm; “*ESE "; IVAL{"QCL10100",2}
SURBEND

ITdentity:DEF FNIdentity$;
COM /Instruments/ @MwmV
DIM Identity${80]
IdentityS=""

QUTPUT EMwm; "*RST"

QUTPUT @GMwm; "*OPC?*"

ENTER EMwm;COpo_done

QUL PUT @Mwm; "*IDN?"

ENTER 8Mwnm;Iidentitys

RETURN Identitys
FNEND
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Example 2. Measure a Fabry Perot laser

This program measures the multiple laser lines of a Fabry Perot laser. It mea-
sures both the power and wavelengths of each line. First, the program sets the
HP 861208 in the single-acquisition measurement mode. Then, it triggers the
HP 86120B with the MEASure command to capture measurement data of the
input spectrum. Because the data is stored in the Instrument’s memory, it can
be queried as needed.

Refer to the introduction to this section for a description of each subroutine
that is contained in this program.

COoM /Iinstrument/ EMwnm

ASSICN &€Mwm TO 720

ON ERFECOE GOTO Srrovr_msyg,

Set_ese

PRINT USING "372, 3327 ;"Multi-Wavelength Meter Identity is
"L ENIGentitys

OUTPUT &Mwm; " :INIT:CONT OFF"

ON TIMEQUT 7,35 CALL Trr_mngmt

QUTPUT EMwm; " (MEASARR: POW WAV

ENTER @Mwm USINCG "#,K";Nb_wl

ALLOCATE Current_wi {(1:Nb wi)

ENTER @Mwm USING "#,X";Current _wl(=}

OUTPUT &Mwnm;" ETZ: ARR: POW?"

ENTER @Mwm USING "#,K";No_wi

ALLOCATE Current_pwr (1:Nb_wl)

ENTEE @Mwm USING "#,K*;Current_pwr(*)

FPOR I=1 TO No_wi
PRINT USING "22A,2D,6A,4D.2DE, 44,82D.2D, 3A"; "The wavelength
number ";Current_wl(I);" ar ";Current pwr{I);"dBm"

NEXT T

OFF TIMEOUT

STOP

Error_msg:
PRINT "the prgm is aborted due to : ";ERRME
END
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Err_omngmt SUB Err_mnghc
COM /Ingtrument/ EMwm
DIM Err msgil2hs]
INTEGER Cme
CLEAR 7
RE

e
g W2 A

QUTPTUT @Mwm; "*ESR?C
ENTER @Mwm; Cme
QUTPUT EMwm; ":BYST ERR?"
ENTER @Mwm; Err_msgs
PRINT Err_msg$s

DMTIL NOT RBIT(Cme,?) AND NOT BIT{Cme,4) AND NOT BIT{Cne,5)

AND Errs,"+0")

Subend: SUBEND

Set_ese:SUB Set_ese

COM /Instrument/ @Mwm

QUTPUT EMwm; "*ESE";IVAL("00110100+,2}
SUBEND

Identicy:DEF FNIdentity$:
COM /Instrument/ SMwm
DIM Identity$(5C)
Identivtys=""

CUTPUT @Mwm; "*RET"

QUTEUT @Mwim; "*0OPC?2"

ENTER GMwm;Cpc_done

QUTPUT EMwm; "*IDNZ®

ENTER @Mwm;Identity$

RETURN Identitys
FNEND
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Example 3. Measure a Fabry Perot laser’s drift

This program measures the drift of a Fabry Perot laser. It measures drift in
both power and wavelength of each line. First, the program sets the

HP 861208 in the continuous-acquisition measurement mode. Then, it mea-
sures drift using commands from the CALCulate3 subsystem.

Notice the use of the Tempo subroutine to pause the program for 10 seconds
while the HP 86120B measures the drift on the laser.

The use of the Err_mngmt subroutine is optional. Refer to the introduction o
this section for a description of each subroutine that is contained in this pro-
gram.

COM /Instrument/ EMwnm

ASSIGN @Mwm TCO 720

DrM KevsS[il

QN ERROR CGOT0O Zrror_msg
Set_ese

DRINT USING "37A,33A":*Multi-Wavelength Meter Identity is: '
JFNIdenticy$

ON TIMEOUT 7,5 CALL Erry_mngnt
Cmé_opc{n*RET")
Cnd_ecpc (" INIT:CONT ON")
Cmé_opc (" (CONF: ARR: POW: WAV "]

! Turn on the drifc calculacion

Cmd_opc (™ :CALCI :DRIF: ETAT ON"}
Erxr_mmgmt (" ;CALC3 :DRIF: STAT ON")

P Tuxn off all drift states

Cmé_opc (" :CALC3 :DRIF: FRES" )
. ongmt {" :CALC3 :DRIF: PRES")

! Turn on drift reference state

Cmd_ope{" :CALCI:DRIT;REF:STAT ON")
Err_mngmt (" :CALCI :DRIF:REF:3TAT ON")

i Query the number of data points

OUTPUT &Mwm; " :CALCI:POINZY

ENTER @Mwm USING "#,K";Nb _pt
ALLOCATE Current_rei wi{l:Nb_pt)
ALLOCATE Current_refl_pwr(l:Nb_pt}
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! Cuery reference wavelengths and powers

QUTPUT @Mwm; ™ :CALCI:
ENTER EMwm UST RC "®
OUTPUT @Mwim; ™ :CALCI:
ENTER &Mwm USING "#,

{ Turn off drifc

DATA? WAV"
K'";Current_ref _wl{*}
DATR? POW"
K*;Current_raf_pwr(

reference state

omé_opce(t: C%LC3 DRIF:REF:STAT OFPF")
Err_mngmt{": C3:DRIF:REF:STAT QFF")
! Turn on drift max min calculation
Cmd_opc (" :CALCR:DRIF:DIFF: STAT ON")
Ery mnemt {" 1CALCZ :DRIFP:DIFF:STAT ON")
Tarpo {10}

ALLOCATE Current daiff _wl{i:Nb _pt;
ALLOCATE Current_diff pw!l:Nb_pt)

OUTPUT @Mwm; "

ENTER &Mwm USING "4

OUTPUT @Mwm; " :CALCY 1
TER &Mwm USING 4

OFF TIMEOUT

FOR I=1 TO Nb_pt
DRINT USING

:CALCS

"18A,2ZD,6A,M4D .20, 2A,22A, MDD . 3DE, A

; PR
PR ;

wavel.engths and powers

(DATAT WAV™
SJE™;Current _diff _wi{*)
DATAZ PCWT
R Current_diff_pwi(*)

-”Wave?ength nunber "
" with £

_wil{L) ;"

LU
ot

s I Current_ref &
"yCurrent _diff_wliIi;" m”
PRINT USING "28A,SDD.2DE,4A,20A ,MDD.3DE,3A,/";"it has &
power level oI
"Current_ref_pwr(I);:" dBm®;" with a drift from
" Current_ Giff pw(I) ;" dB®;
NEXT I
STOP
Error_msg:

PRINT "The program is

END

3

aborted due to "L ERRMS
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e

mngmt : SUS Err_mngmo {OPTIONAL Cmd _msgs)
@Mwmt

EMwm; TFESR?T

L EMwm: Cme

EMuwm; "t SYSTERR? "

GMwm; Zrr_msgs

IF NPAR>) AND NOT POS(Err_msg$,"+0") THEN PRINT
command *;Cmd_msg$; " makes the following error
IF NOT POS(Err_msgs,"+0") THEN PRINT Err_msg$

AND POE(Err_msgs,"+0")
Supend :: SUBEND

Set_ese:SUB Set_ese

COM /Instrument,/ €Mwm
QUTPUT &Mwm; "*ESE ; IVAL("00110100",2)

SUBEND

Identity: DEF TNIdentity$s;
COM /Instrunent/ &Mwm
TdentitySIB0]
ryS=""
EMwr; "*RET"
EMwrn; "*ORC? "
T2 EMwnm;Opc done
EMwm; "FIDNT?T
TTER @Mwm;Identitys
ETURN Identitys
FNEND

Cmd_opc:SUBR Cmd_ope {Set_cmds)
COM /Instrument,/ @Mwm
QU EUT @Mwnm; Set_cmd$s
OUTEUT EMwm; "*OPCT"
ENTER @Mwn;Opc_dones
SUBEND

Ternpo: SUS Tempo (Tenp)
POR I=Temp TOC STE?P ~1)
DISP "Waiting for ";VALS{I);" sec .
WAIT 1
NEXT I
Drse "t
SUBEND

UNTIL NOT 3IT{Cne,2) AND NOT BIT(Cme,4) AND NCT BIT(Cme,S5)
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Example 4. Measure laser-line separation

This program measures the line separations on a Fabry Perot laser. It mea-
sures separation {delta) between power and wavelength of each line using
commands from the CALCulate3 subsystem.

Refer to the introduction Lo this section for a description of each subroutine
that is contained in this prograrm.

COM /Ingtrument,/ @Mwm
ASSIGN @Mwm TO 720

DIM Keys{l]

ON ERROR GOTO Error_msg

Set_ese
' NG "373,33A";"Mul:i—Wavelength Meter Tdentity is
ticys
UT 7,5 CALL Err mngmt
{ 7 1RST " )

! Change to list-by-wavelength display
Cmd_ope (" :CONF: A R POW: WaAV")
! Trigger and wait For one measurement

Cmnd_opc (" ;INIT"
Il d__opc ( "EWAT "}

! Turn on delta mode
Cmd_opc(“:CALCB:DuLT:WPOW:sTAT QW™ )
! Bet Ffirsr wavelength as reference
Cmd_opc(":CALCB:DELT:REF:WAV MIN")
! Query number of data points
QUTREUT @Mwm; " 1CALC3 1 POINT ™

ENTER @Mwm USING "#,K“:Nb_pt
ALLOCATE Delta_wi{l:Nb_pt}
ALLOCATE Delta owr(i:Nb_pt)

! Query wavelengths and powers
QUTFUT @Muwm; " :CALCI :DATA? WAV
ENTER @Mwm; Delta_wl (*)

CUTPTY @Mwm; " :CALCI :DATA® oW
ENTER @Mwm;Delta_pwr (*)
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OFF TTMEOUT
: TO No_pt-

MT OUSING "6A,20,17A,M4D.3D0,31A,82D.20,44";"Line 1" I;
wave engb is ";(De”t CWwi(Iy+((NOT I=l}*Delva_wl (1)) }/
1.0%-%2;" nm. Absolute line _evel is  : ";Delta pwr(I)+ (ROT
I:l)*“EL:a pwoily;t dvm“

THINT USING "17A, 2D, 6A,Mﬂ“ an, 23A,20,6R,82D.2D,38"; "Delta Wl

te iine ", I+l," 18 : ";(Delta_wi(I+1)-(NOT I=1)*Delta_wl(I}}/

1.E-3;" nm, Delta ?wv to line ",I+1," iz

" {I=1l)*{Delta_pwr{I+1})+ (NOT I=1)*{Delta_pwr{i+l)-

Delta pwr{I)};™" dB"
NEXT X
PRINT USING "64,2D0,172,M4D.3D, 314, 82D.2D,4A;"Line : ";I;"
wavelength is : ";(Delta w;{l)vDelta_wl(NhLQ VY/L.0E-5;" nonm
Absolute Line level is : ";Delta_pwril)-Delta_pwr (Xb_ pt) ;" dBm"
STOPR
Errorwmsu: !

PRINT "The program is aborted due to : ";ERRME
END
Err_mnemt :SUB Erxr_mnemt (OPTIONAL Cmd _msgs)

COM /Instrument/ EMwnt

DIM Err _msgS[235]

INTEGER Cne

CLEAR GMwm

REPEAT

CUTPFUT GMwm; " *Z8R7
) EMwm; Cme
T @Mwm "t SYSTIERR? "

ENTER @Mwm;Err_msgs

IF ONPARSD AND NOT POS(Exr_msg$,"+0") THEN PRINT "This

command ";Cnd_msgs$; " makes the following error :°

T NOT POS(Zrr_msgé,"+0") TEEN PRINT Err _msgs

NOT BIT(Cme,2) AND NOT BIT(Cme,4) AND NOT RIT{Cme,3)
AND POS{Zrr._msgs,."+0")

Zubend :SUZEND

Set_ese:SUB Set_ese
COM /Instrument,/ GMwm
FORUT @Mwr; **ESE " IVAL{( 00110007, 2)
SLB-N“

Identity:DEF FNIdentitv§;
CCM /Ingtrument/ EMwm
DIM _GentltVSLJJj
Identitys="

OUTPUT @Mwrn; "*RET"

QUTPUT @Mwmm; "*0ORPC2"

ENTER &Mwnm;Opc_ done

QUTPIT @Mwm; "*IDN?"

ENTER 8Mwnm;Identity$

RETURN Zdentity$
FNEND
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Cmd_opc:SUB Cmd_opc (Set, cmd§)
COM /Instrument/ E@Mwm
QUTPUT &Mwm; Set_cmds
QUTPUT €Mwm; "*OPC?"

ENTER @Mwm;Opc_dones

SUBEND

Example Programs

3-43



Example Programs

Example 5. Measure signal-to-noise ratio

This program measures signal-to-noise ratios on a Fabry Perot laser. It mea-
sures the ratio for each line using commands from the CALCulate3 subsysterm.

Refer to the introduction to this section for a description of each subroutine
that is contained in this program.

COM /Instrument/ @Mwm

ASSIGH &Mwm TC 720

DIM ReyS[1]

O ERROR CGOTC Error_msg,

Set_ese

DPRINT USING "237A,33a"; "Multi-Wavelength Meter Identity is

.LL_

Cd o*“c("*p
CUTRPUT CMwm,".MEAC ARR: POW:WAV?"
ENTEE @Mwm TSING "§ K";>

ALLQCATE Current_wi{l:
ENTER €Mwm USING #,?" CL**e Towli{¥*)
OUTPUT @Mwm; " :FTETC: ARR: FOWT"

ENTER BMwm USING *#%,K";Nb_pt
ALLOCATE Current_pwr{l:Nz_pn)

ENTER GMwm USING "% ,X*;Current_pwr(*)

I Turn signal-to-nolise ratio on

Cod opc (" :CALCE ; SNR:STAT ON")
Ery_mmgmt (" :CALC3 : SNR:STAT ON")

! Set first wavelength as noise reference

g g

nd_ocpc{* :CALC3 :SNR:REF: WPV MIN®}
rr_mngmt (" :CALCS : SNREREF WAV MIN")

! Query number of data points
OUTPUT @Mwm; " :CALCI :POINZ®
ENTER @Mwm USING *#,K";Nb_pt
ALLOCATE Snr pwr{l:No_pt)

! Query signal-to-noise values
QUTPUT &Mwm; " :CALCSI :DATA? POW"

ENTER EMwm; Snr_pwrlY)
OFF TIMEOUT
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FOR TzI TO Kb_Dpt

PRINT USING "7A,2D,173,M4D.3D,23A,820.20,224,2D.2D,34" ; *Line
s "I wavelength Ls o ";Current wl{I}/L.0E-9;" nm, absolute
level 1s : ";Current pwri{I);" dBm, with a SNR of

E-

"ySnr_pwr{i);" 4
NEXT I
STOPR

BError_msg: !

PRINT "The program is aberted due to *; ERRMS
END
Err_mngmt:SU3 Err_mnomt (CPTIONAL Cmd, msgs)

CCM /Insrrunent/ GMwmo

DIM Zrr_msgs[235]

INTEGER Cre

CLEAR EMwnm

REPERT |

CUTPUT EMwm; "*ESR?"
INTER @Mwrn; Cme
CUTPUT EMwm; " :SYET:IRR?"
ENTER EMwn; Exrr_msgs
IF NPAR>0 AND NOT POS (Err_msgs,"+0") THE
cormmanc “;Cmc_msgs; " makes the following errcr
ZF NOT POS{Err_msgi,"+0r) THEN PRINT r
UNTIL NOT BIT(Cme, 2)
AND POS{Erxr_msgS,"+0")
Subend : SUBEND

+

Set_ese:5UB Set_ese

COM /Instrument/ EMwn

OQUTPUT @Mwm; "*ESE " IVAL("00L10100",2)
SUBEND

Identity: DEF FNIdentitv$;
COM /Instrument/ &Mwn
DIM IdentitysS[50]
Identitys$=""

QUTRPUT @Mwm; "*RST"

OQUTPUT &Mwm; "*CRPC?"

ENTER @Mwn;Opc_done

OUTPUT' EMwn; "> IDN?"

ENTER @Mwm;Tdentity$

RETURN Identitys
FNEIND

Cnd_opc:8UB Crmd_onc (Set_cmds)
COM /Instrument/ EMwnd
CUTPUT &Mwm; Set_cmds
QUTPUT EMwm; "*OpC?"

ENTER @Mwmn;Opc_dones

SUBEND

AND NCOT BIT(Cme, 4) AND NOT BIT

(Cme, 3}
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Example 6. Increase a source’s wavelength accuracy

This example program uses the HP 86120B to increase the absolute wave-
length accuracy of HP 81674, HP 81688, and HP 8168C Tunable Laser
Sources. Essentially, the HP 861208’ accuracy is transferred to the tunable
laser source. The absolute accuracy of the tunable laser source is increased
from <=0.1 nm to <0.005 run which is the HP 861208’ absolute accuracy (at
1650 nm).

In order to run this program, the tunable laser source’s firmware must support
the automartic alignment command, WAVEACT.

The program uses the following measurement algorithm:

Identify and initialize the HP 86120B and tunable laser source
Ask user for desired wavelength
Set wavelength of tunable laser source
Turn tunable laser source’s output on
Enter loop
Measure wavelength
Compare wavelength to desired wavelength
Realign tunable laser source’s wavelength
Check if wavelength changed from last pass
Repeat until (delta wavelength < 0.0015 nm or wavelength is stable)
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COM Current_wl,Diffi _wl.Target wl,Previous_diff,Diff _diff
Current_wlx{

Diff_wi=0

Target_wl=(

e diff€=0

fE difif=0

! Initialize instrument

DI¥ Identity$[50]

Identitys=""

CUTPUT €Tlg;"*CL3"

UTPUT @Tlg;"*Ionzn

ENTER @TLS3; ildentity$
TO*TLS IS A ";identiTyv$s

EMwm; " *RET"

CUTPUT @Mwm; " ~CLS”"

CUTPUT GMwm;**IDN2"

ENTER @Mwm; Identity$

DRINT "MwM IS A ";identitvs

! Ask user for deszired wavelength

INPUT “What wavelength (mm)do vou wish to have™,Target_wl
Target wl=Target _wl.*1.0E-9
PRINT "the target wavelength is @ ";Target_wl

! Set wavelength of tunable laser source

oUTRUT @Tls; ":WAVE ";VALS (Target_wl)
QUTPIFL €@Tls; ":0UTE ON™

! Enter realignment loop

REPEAT
CUTRUT @Mwm; " :MEAS : SCAL:: POW: WAVY™
PER @Mwm;Current Wi
© "The current wavelengith is : ";VALS{Currenif wl)
wl=PROUND (ABS (Target_wl-Current _wl),~18)
‘ £f between target & Current is (+ or -)
S{DIfEf_wl}
QUTPUT @T1lg; " :WAVEACT ";VALS{(Current wl)
Diff_GEiff=FPROUND (ABS(Diff_wl-Previous_ diff), 16}
PRINT "d erential difference between two turn
*LVALS(DLEE_Gifs)
Previous_diff=Diff wl
UNTIL (Diff_wl<l.5*L1.0E-12) OR {(Diff_&iff=0}
END
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Lists of Commands

Table 3-7. Programming Commands (1 of 6)

Command .~ - ] . Description S Code

'Codes: § indicates a standard SCF command. | indicates an instrument specific command,

Common Commands

*CLS Ciears all evens registers and the error guege.

*ESE Sets the bits in the standard-event status enable register

*ESR? Queries value standard-event status register.

*ION? Queries instrument model number and firmware version.

orc Sets operation complets bit of the stancard-event status register
*RCL Recalls a saved instrument state.

*RST Resets instrument.

*SAY Saves an instrument stae.

*SRE Sets bits in service-request enable register

*S78 Queries value of status byte

*TRS Triggers acquisition of measurement data,

*TST? Performs an instrument self test

WA Causes instrument to finish processing current command before continuing.

Measurement Instructions

:CONFigure Configures insgument for waveiength, wavenumber, frequency,
power, and coherence length measurements.

FETCh Queries wavelength, wavenumber, frequency, power, and cohergncsa
length measurements that have aiready been captured.

MEASure Configures, measures, and queries wavelength, wavenumber,
frequency, power, and coherence length measurements.

READ Measures and queries waveiength, wavenumber, frequency, power,
and coherance length measurements.
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Table 3-7. Programming Commands (2 of 6)

measurements.

! :' '_: . Command : Be;:::i'pﬁon' Code

Codes: Sindicates a stendard St command. | indicates an instrument specific command.
CALCulatel Subsystem

CALCutatet:DATA? Gueries the uncorrected fraquency-spectrum data of the input signal. 3

‘CALCuiate! TRANsform; FREQuercy:POINts? Sets and queries the number of points in the data set. S
CALCulateZ Subsystem

LALCulate2:DATA? {ueries the corrected frequency-spectrum data of the input signal. S

LCALCulatez:PEXCursion Sets the peak excursion limit I

CALCulate2 POINGTY Queries the number of points in the data set. I

GALCulateZ:PTHReshold Sets the peak threshaid limit. |

:CALCulate? PWAVerage[:STATe]? Piages the instrument in the average-wavelength mode. Data |
queries return the power-weighted average frequency, wavelength,
grwavenumber of totaf powar.

CALLulateZ WLIMiI . STATE] Limits input wavelength range of the HP BE1208. !

CALCutate2 WLIMIt STARLFRECuency Sets the starting frequency for the wavelength limitrange. :

CALCulzte2 WLIMIt STARt:WAVelength] Sets the starting wavelength for the wavelength limit range. i

CALCulate?: WUIMITSTAREWNUMber Sets the starting wavenumpsr for the wavelength limit range. !

LAl Culate? WLIMit STOP-FREQuency Sets the stapping frequency for the wavelength limit range. t

CALCulate2:WLIMiLSTOP:WAVelength] Sets the stopping wavetength for the wavelength fimit range. !

CALCulateZ - WLIMit STOP:WNUMber Sets the stopping wavenumber for the wavelength limit range. !
CALCulate3 Subsystem

{AlLCuiate3:ASNR.CLEar fAesets and restarts the signai-to-noise ratio averaging I

CALCuiate3: ASNR:COUNT Sets the number of measurements to average the signal-to-noise I
ratio

CALCulate3:ASNR{:STATej Turns signal-to-noise ratio averaging mode os and off |

;CALCulated:DATA? Queries the data resulting from daita, drift, and signal-to-noise S

LALCulate3:DELTa:POWer:STATg]

Turns the delta power measuremznt mode on and off,
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Table 3-7. Programming Commands (3 of 6)

‘. Command -

Description

Cade

Codes: § indicetes a sta_:ndard SC?I-camman{i; Lindicates an ingtument speeific command.

CALCulate3:DELTa:REFerance: FRECuency

Selects the signal to be used as the reference for the DELTa
catculations.

LALCulate3:DELTa:REFeence POWer?

Querigs the power leve! of the reference signal.

LALCulate3:DELTa:REFerence:WAVelength]

Seiects the signal to be used as the reference for the DELTa
calculations.

{CALCulate3:DELTa:REFerence: WNUMber

Setects the signal to be used as the reference for the DELTz
calculations.

:CALCulate3:DELTa:WAVetength[:STATe]

Turns the delta wavelength measurement mode on and off.

TALCulate3: DELTa:WPOWerl: STATe]

Turns the delts wavelength and power measurement mode on and
aff.

:CALCulare3:DRIFL DifFerence[:STATe]

Sets the drift calculation to subtract the minimum values measured
from the maximum values measured.

:CALCu{ate3:DRIFe MAXImum|: STATe]

Sets the drift calculation to retum the maximum power (frequency)
vaiues measured.

:CALCulate3: DRIFEMINimum[:STATe]

Sets the drift calculation to retum the minimum power {frequency)
values measured.

:CALCufzre3:DRIFtPRESet

Turns off alt the drift states for DIFFerence, MAXimum, MiNimum,
and BEFerence.

:CALCulate3:DRIFt: REFerence:RE Set

Places the curent list of signals into the reference list

:CALCulated:DRIF:REFerence[: STATe]

Turns the drift state on and off sc that CALC3:DATA? will return the
reference signal fist

noise measurement reference in the SNR caiculation.

LALCulate3 DRIFY.STAT el Turns the drift measurement calcufation on and off. i
:CALCulae3:POINts? Queries the number of points in the data set. I
CALCutated:PRESet Turns off any CALCulate3 calculation that s on. I
:CALCutate3: SNRAUTD Selects the internal or externally entered frequency vaiue for the |

:CALCulate3:SNR.REFerence: FREQuency

Sets the frequency used for the noise measurement reference in the
SR caiculation.

‘CALCulate3:SNR:REFerancel WAVelength]

Sets the waveiength used for the noise measurement reference in
the SNR calculation.
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Table 3-7. Programming Commands {4 of 6)

Command Description Code
Codes: § indicatesa st_aﬂdard SCPI command. {indicates ar instrument specific command.
:CALCulate3:SNR:REFerence: WNUMber Sets the wave number used for the noise measurement reference in
the SNR calculation,
:CALCuiate3:SNR[:STATe] Turns the SNR calculation on and off. |
BISPlay Subsystem
DiSPlay: MARKerMAXimum Sets the marker 10 the signal with the largest power. I
:DISPlay: MARKer:MAXimum.LEFT Maves marker to signal with the next lower wavelength or I
frequency.
-DiSPlay:MARKer MAXimum:NEXT Moves the marker to the signal with the closest power Jevel just
below the power level of the signal at the current marker position.
:DISPlay MARKer MAXimum:PREVious Moves the marker to the signal with the closest power lavel just
above the power lavel of the signal 2t the current marker position.
DISPlay:MARKer MAXimurm:RIGHt Meoves marker 10 the next higher wavetength or fraquency, |
DISPlay[:WiNDow]:GRAPhics:STATe Turns the instrument display of the power bars on and off. S
HCOPy Subsystem
HCOPy: IMMedizte Starts a printout. g
SENSe Subsystem
SENSe:LORRection:ELEVation Sets the elevation value used by the instrument to compensate for H
air dispersion.
-SENSe:CORRection:BFFSetMAGNitude Sets the power offset value used by the instrument. S
:SENSe:LCORRection:MEDium Sets the instrument to return the wavelength reading in a vacuum !
when the parameter 1s on. Parameters are VAC and AIR.
-SENSe:DATAT Queries the time domain sampies of the input signal. !
S$TATus Subsystem
:STATus:{OPERation | QUEStionabie}:CCNDitio | Rewms the vaiue for the conditicn register for the node. s
n?
:STATus:{QPERation | QUESticnableEVENE? Rewms the value of the event register for the node. S
:STATus:{OPERation | QUEStianable}:ENABIe Sets the enable register. S
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Table 3-7. Programming Commands (5 of 6)

s - Gommand T - Description . o Code

Codes: S indicates a standard SCP| command. 1indicates an instrument spetific command. - e S
. :STATus:{0PERation | QUEStionable}PTRansiti | Sets the positive transition f.ifter register. S

on

:STATus:{OPERztion | {UESuonabie:NTRansit | Sets the negative transition filter register, 3

0on

STATus:PRESet Fresets the enabie registers for all status nodes, Y

8YSTem Subsystem

:SYSTem:ERRor? Querigs an error from the error queue, S

:SYSTem:HELP HEADers? Queries an ASCl listing of all HP 881208 remote commands. I

:SYSTem:PRESet Performs the equivalent of a front-panel PRESET key press. S

:8YSTem:VERSion Queries the version of SCP!with which this instrument is compliant. S
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Table 3-7. Programming Commands (6 of 6)

- Command . . Description - Code
Codes: S miicates a sndart SCPI commardl lindicates an instrument spedific command. .
TRiGger Subsystem
:ABCRt Stops the turent measurement Sequence, S
(NITiate:iMMediate Plases the instrument into the initiated state and initiates a new S
measurement Sequence.
iNITiate: CONTinvous Sets the instrument for single or continupus measurement. S
UNIT Subsystem
{UNITIPOWer] Sets the power units to watts (lingar} or dBm [logarithmic). S
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Table 3-8. Keys Versus Commands (1 of 3)

Key IR 0 Eqnivalen;tdmmand R ik

A PWR :CALCuiate3:DE! Ta POWer.STATe]

AWL ‘CALCulate3:DELTa:WAVelength[.STATe]

A Wi/PWR ‘CALCulate2 DELTs WPOWer[:STATE]

Appl's See COH LEN, DRIFT, and $/N

AUTO :LALCulate3:SNRAUTO ON

Avg WL CALCulate2:PWAVerage[:STATe}

BAR OFF DISPlay[ WINDow]: GRAPhics: STATe

BAR ON :DISPlay[:WiNDow].GRAPhics: STATe

CAL See ELEV, PWR OFS, STD AIR, and VACUUM

ChM-1 ‘MEASure:ARRay:POWer WNUMber

COH LEN MEASure LENGth:COHerence: CLENgth

Cont INtTiate:CONTinuous ON

DBM UNIT.POWer

DRIFT :CALCulate3:DRIF{:STATe]

ELEY :SENSe:CORRection ELEVation

EXIT rone

FASY See UPDATE

HP-18 none

LIM OFF LCALCulate2WHMIt:STATe] OFF

LM ON :CALCulateZWLMit:5TATe] ON

List by Power :CONFigure:ARRay:POWer

List by WL MEASure:ARRay:PCWer WAVelength

MAK-MIN LALCclate3:DRIFEMINImum{:STATe] and
LALCulate3:DRIFEMAXImum:STATe]

MW UNIT:POWer




Table 3-8. Keys Yersus Commands (2 of 3}

Lists of Commands

 Key . Equivalent Command
NEXT PK DISPlay:MARKer MAXimym:NEXT
NEXT Wi :DISPlay: MARKerMAXimum:RIGH!
NIt :MEASure:ARRay POWer WAVelength
NORMAL Seg UPDATE
CFF CALCulate3:DE Ta:POWer[:STATe]
ON LALCulate3:DELTa POWer[:STATe]
PEAK :DiSPlay:MARKer MAXimum
Peak WL Ses NEXT PK, NEXT WL, PEAK, PREV PK, and PREV WL
PK EXC :CALCulate2:PEXCursion
PK THLD :CALCulate?:PTHReshold
POWER UNIT.POWer
Preset :SYSTem:PRESet
PREV PK :DiSPlay- MARKer MAXimum:PREVious
PREV WL DISPlay MARKerMAXimum:LEFT
Print ‘HCOPy IMMediate
PWHR BAR See BAR ON and BAR OFF
PWR OFF :SENSe:LORRection:OFFSetMAGNitude
RESET :CAlCulate3:DRIFuREFerence:RESet
S/N :CALCulate3:SNR:STATe
S/N AVG CALCulete3: ASNR:STATe
SELECT :CONFigure POWar
Setp See CAL UNITS, and UPDATE
Single AINiTiate:CONTinuous GFF
START WL CALCulate2 WLIMiz STAR:
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Table 3-8. Keys Versus Commands (3 of 3)

“Key : S - Equivalent Command
STOP WL CALCulate2WLIMIt STOP
STO AR ‘SENSe:CORRecticn:MEDium AR
THRSHLD See PKEXC and PKTHLD
THZ MEASure:ARRay:POWer FREQuency
UNITS UNITPOWer
UPDATE Measurement Instructions and :CALCutate 1: TRANsform:FREQuency POINts
USER CALCulate3:SNR:AUTO OFF
USER WL LALLulate3 SNR:BEFerence{- WavVelength]
uw UNIT:POWer
VACUUM :SENSe:CORRection:MEDium VACuum
WL See CM, NM, and THZ
WL UM CALCutate? WLINHY STATe]
WL REF See AUTS, USER, and USER WL
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Programming Commands

This chapter is the reference for all HP 86120B programming cornmands.
Commands are organized by subsystem.

Tabie 4-1. Notation Conventions and Definitions

Q(iil_vgﬁtiadi ‘Description
< > Angle brackets indicate values entered by the programmer.
! “0r" indicates a choice of one element from a list.
[ Square brackets indicate that the enclosed items are optional.
{3} When several items are enclosed Dy braces, one, and only one of these elements
must be selected.
<integer> An ASCH string representing an integer. This is defined by the [EEE 488.2 <NR1>
format.
<rzat> An ASCI string representing a real numper. This is defined by the IEEE 4882
<NRZ> ar <NRf> formats.
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Syntax

Description

Programming Commands
Common Commands

Common Commands

Common commands are defined by the IEEE 488.2 standard. They control
generic device functions which could be common among many different types
of instruments. Commor commands can be received and processed by the
instrument whether they are sent over the HP-IB as separate program mes-
sages or within other program messages.

*CLS

The *CLS {clear status) command clears all the event status registers sum-
marized in the status byte register.

*CLS

With the exception of the output queue, all queues that are summarized in the
status byte register are emptied. The error queue is also emptied. Neither the
event status enable register, nor the service request enable register are
affected by this command.

After the *CLS command, the instrument is left in the idle state. The com-
mand does not alter the instrument setting. *OPC and *OPC? actions are can-
celled.

This command cannot be issued as a query.

*ESE

The *ESE (event status enable) command sets the bits in the event status
enable register and enables the corresponding bits in the event status regis-
ter.




Syntax

Description

Query Response

Example

Programming Commands
Comman Commands

<integers>

k3
* >

[UN D]

] b

g
s
<integer> is a mask from 0 to 255,

The event status enable register contains a mask value for the bits to be
enabled in the event status register. A bit set to cne (1) in the event status
enable register enables the corresponding bit in the event status register 1o
set the event summary bit in the status byte register. A zero (0) disabies the
bit. Refer to the following table for information about the event status enable
register bits, bit weights, and what each bit masks. The event status enable
register is cleared at power-on. The *RST and *CLS commands do not change
the register. The *ESE? query returns the value of the event status enable
register.

Tabie 4-2. Event Status Enabie Register

Bit* | BitWeight | . Enables
7 128 PON — Power On
B B4 Not Used
5 32 {ME ~ Command Eror
4 18 EXE — Execution Eror
3 8 DOF - Device Dependent Emor
2 4 QYE — Query Error
i Vi Not Used
t] 1 OPC -~ Operation Complate

a. A high enables the event status register bit.

<integer> is a mask from 0 to 255.

QUTPUT 720;"*ESE 3Z”

In this example, the *ESE 32 command enables CME ( event summary bit) bit
5 of the event status enable register. Therefore, when an incorrect program-
ming cormand is received, the CME (command error bit) in the status byte
register is set.
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Common Commands

Syntax

Description

Query Response

*ESR?

The *ESR (event status register) query returns the value of the event status

register.

When you read the standard event status register, the value returned is the
total of the bit weights of all of the bits that are set to one at the time you read
the byte. The following table shows each bit in the event status register and
its bit weight. The register is cleared when it is read.

Table 4-3, Standard Event Status Register

DBt | BitWeight . Condition
7 128 FON — Fower On
B 84 Not Used
5 32 CME - Command Eror
4 6 EXE -~ Executicn Emor
3 8 DDE ~ Device Cependent Ermor
2 4 QVYE — Query Error
1 2 Not Used
0 1 OPL - GOperation Complete
<integer> ranges from 0 to 255.
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Example QUTPUT 720;"*ESR?"
ENTER T720;EBEvent
PRINT Event
*IDN?
The *IDN? {identification number) query returns a string value which identi-
fies the instrument type and firmmware version.
Syntax *IDN?
Description An *IDN? query must be the last query in a program message. Any gueries
after the *IDN? query in a program message are ignored.
The maximum length of the identification string is 50 bytes.
Query Response The following identification string is returned. The last entry in the string is
the firmware version number; this value may vary between instruments.
IEWLETT-PACKARD, 86120B, ¢, 1.000
Example DI¥ Id$[50]
CUTPUT 720;"*IDN?”
ENTER 720;:IdS
PRINT Ids
*OPC
The *OPC (operation complete) command sets the operation complete bit in
the event status register when all pending device operations have finished.
Syntax *QFC
*GFC?
Description The *QOPC? query places an ASCII “1” in the output queue when all pending

device operations have finished.
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This command is useful when the computer is sending commands to other
instruments. The computer can poll the event status register to check when
the HP 88120B has completed the operation. Use the *OPCY query to ensure
all operations have completed before continuing the program. By following a
cornmand with an *QPC? query and an ENTER statement, the program will
pause until the responge (ASCII “17) is returned by the instrument.

Be sure the computer’s timeout lrnit is at least two seconds, since some of the
HP 851208 commands take approximately one second to complete.

Query Response z
Example QUTPUT 720; "*0PC?”
ENTER 720;0p%
*RCL
This command recalis a saved Instrument state.
Syntax *RCL <integers>
<integer> range is 1 to 4.
Description For a description of an instrument state, see *SAV command.




Pragramming Commands
Common Commands

*RST

The *RST (reset) command returns the HP 861208 to a known condition.

Syntax *RET

Description For a listing of reset conditions, refer to the following table. This command
cannot be issued as a query. Since this command places the instrument in sin-
gle measurement acquisition moede, any current data is marked as invalid and
a measurement query such as :FETCh? results in error number —230, “Data
corrupt or stale”, You must initiate a new sweep with :INIT:IMM before you can
use the :FETCh cornmand.
*SAV
This command saves an instrument state.

Syntax *SAV <integers
<inmteger> rangeis 1 tc 4.

Description The following constitutes an instrument state: single/continuous measure-

ment mode, power bar on/off, vacuum/STD air mode, normal/fast update, list
by WL, list by Pwr, peak, or avg display mode, frequency units, power units,
elevation, peak excursion, peak threshold, power offset, signal-to-noise auto
mode on/off, wavelength limit on/off, wavelength limit start, wavelength limit
stop, and signal-to-noise average count. '
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Tabie 4-4. Conditions Set by *RET Reset

- kem Setting

Display made single wavelength
Wavelength range limiting on
Start wavelength 1200 nm
Stop wavelength 1650 nm
Graphical display oft
Mezsurement acquisition single
Wavelength calibration varuum
Elevation correction valua 0 meters
Wavelength units nm
Amplityde units dBm
Power offset GdB
Peak threshold 10dB
Peak excursion 15d8
Measurement speed normai
Number of uncomected data points 34123
Deita Measurements:

A power off

A wavelength off

A wavelength and power off

reference signal position 700 nm
Drift measurements off
Coherence length measurements off
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Table 4-4. Conditions Set by *RST Reset (Continued)

Syntax

Description

em B ¢ Setting

Signal-to-Noié& Measurements:

measurement off

wavelength reference auto

reference (user) wavelength 1558 nm in vacuum

number of averages {count) 100
HP-18 address not affected
Power-par display on

*SRE

The *SRE (service request enable) command sets the bits in the service
request enable register.

*SRE <integer>
*SRE?

<integer> is defined as an integer mask from 0 to 2556.

The service request enable register contains a mask value for the bits to be
enabled in the status byte register. A bit set {0 one in the service request
enable register enables the corresponding bit in the status byte register to
generate a service request. A zero disables the bit. The following table lists
the bits in the service request enable register and what they mask.
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The service request enable register is cleared when the instrument s turned
on. The *RST and *CLS commands do not change the register. The *SRE?
query returns the value of the service request enable register.

Table 4-5. Service Request Enable Register

. _. ;.,Bits.f"_ - Bit Weight “e T Enabiles.
7 128 Not Used
8 84 Net Used
3 32 Event Status Bit {ESB)
4 16 Message Available (MAV}
3 8 Nt Used
2 4 Error gueue status
1 2 Not Used
0 1 Nat Used

a. High enables the status byte register bit.

<integer> from 0 to 63 or from 128 to 181.

QUTRPUT T720;**SRE 32¢

In this example, the command enabies ESB (event summary) bit 5 in the sta-
tus byte register to generate a service request.
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Description

Query Response

Example

Programming Commards
Comvmon Commands

*STB?

The *STB (status byte) query returns the current value of the instrument’s
status byte.

The master surnmary status (MSS) bit 6 indicates whether or not the device
hag at least one reason for requesting service. When yvou read the status byte
register, the value returned is the total of the bit weights of all of the bits set to
one at the time you read the byte. The following table shows each bit in the
status byte register and its bit weight. The *STB? query does not affect the
contents of the status byte register.

Table 4-6. Status Byte Register

Bt | BitWeight | Condition -
7 128 Net Used
6 64 Master Summary Status {MSS]
5 12 Evertt Status Bit{ESB)
4 16 Message Available (MAVY
3 8 Not Used
Z 4 Error queue status
1 2 Not Used
0 1 Mot Used

<integer> from 0 to 255,

oUTEUT 720;"*STB?”
ENTER 720;Value
PRINT Value
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Description

Example
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*TRG

The *TRG (trigger) command is identical to the group execute trigger (GET)
message or RUN command.

B

*TRG

G

This command acquires data according to the current settings. This command
cannot be issued as a query. If a measurement is already in progress, a trigger
is ignored, and an error is generated.

The following example starts the data acquisition according to the current set-
tings.

OUTEUT 720; “*TRG"

Syntax

Description

Query Response

Example

*TST?
The *TST (test) query starts a self-test on the instrument.

*TET?

The resuit of the test is placed in the output queue. A zero indicates the test
passed and a non-zero value indicates the test failed. The instrument will ini-
tiate a measurement and check for any hardware errors after the measure-
ment is complete.

<integer>

COTRUT 720, 7xrETY
ENTER 720;Resulz
DRINT Result
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*WAI

The *WAI command prevents the instrument from executing any further com-
mands untii the current command has finished executing.

Syntax *WAT

Description All pending operations are completed during the wait peried. This command
cannot be issued as a query.
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Measurement Instructions

Use the measurement instructions documented in this section to perform
measurements and return the desired results to the computer. Four basic
measurement instructions are used: CONFigure, FETCh, READ, and MEA-
Sure. Because the command trees for each of these four basic measurement
instructions are identical, only the MEASure tree is docurmented.

Te perform & measurement, append o the measurement instruction a POWer
or LENGth function. The POWer functions select power, frequency, wave-
length, or wave number measurements. Use the LENGth functions te config-
ure the instrument to measure coherence iength. The instrument measures
the coherence length in the time domain by rectifying and low-pass filtering
the interferogram. The resulting waveform is then curve Iit into a decaying
exponential. Refer to “Measuring Coherence Length” on page 2-33.

When the :SCALar command is used, data for a single measurement value i3
returned. When the :ARRay command is used, multiple data values are
returned.

The MEASure measurement instruction always acquires new measurement
data. In order to obtain both wavelength and power values fror the same mea-
surement data, use two FETCh commands. This is shown in the following pro-
gram fragment:

QUIBUT Fz0; 7« INIT CONT OFF;”

QUTPUT 720; 7 : CONF :ARR ; POW MAX"
UTPUT T20; " INTT::IMM~

QUTRUT 720; " FEITCARR POW?”

TNTER 720:powers$

OUTElT TE0; TrTETCIARR (POWIWAYVY Y

ENTER 720:wavelengthss

In the example above, the datz in the power and wavelength arrays are
returned in the same order so that powers can be matched to wavelengths.
You can also send a MEASure command foliowed by a FETCh command.
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The commands in this subsystem have the following command hierarchy:

[(MEASure | :READ[?] | FETCh{?] | :.CONFigure[?}}
[:ARRay | [:SCALar} }
POWer[?]
FREQuencyi?}
‘WAVelength[?]
“WNUMber{?}
[SCALar}:LENGth
:COHerence
-ALPHa?
‘BETA?
(:CLENgth]?
:DELay?




Syntax

Description

<expected_value>
Constants

Programming Commands
Measurement Instructions

MEASure{:ARRay | [:SCALar]} :POWer?
Returns amplitude vales.

s POWer? [<expecsed_value»!,<resclution>]]

Used With _ <exp.ec_téd_v'ahie> <reselution>
SCAlar optianal ignared
ARRay ignored ignorad

When used with a :SCALar command, a single value is returned. The display is
placed in the single-wavelength mode, and the marker is placed on the signal
having a power level that is closest to the <expected _value> parameter.

When used with an :ARRay command, an array of arupiitudes is returned. The
display is placed in the Est-by-power mode.

Returned values are in the current power units. Wavelength units are not
affected.

: CDNthure command

'When this function is used with the CE}N&gure commaﬂd the quéry question mark char-
acter "7 mustnot be included i the string. However, the FETCh, READ, and MEASure
command are quaraes and reqmre rhe questnon mark. Referto the gxampias. for thls tom- :

mand.

MAXimum Displays the highest power signal
MINimum Displays the lowest power signal
DEFault Displays the signal at the current marker position
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Query Response
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20W

POW?
1BOW?
BCW?

:CONT:SCAL:P0W ~10 &Bm
TETC: SCAL: POW? MAX
:READ: SCAL: POW? MIN
(MEAS: SCAL: POW? DEF

The following line is an example of a returned string when :MEAS:SCAL:POW?
MAX is sent:

-5.88348500E+000

1f six laser lines are located and :MEAS:ARR:POW? is sent, the following string
could be returned. Notice that the first returned number indicates the nurnber
of iaser-line values returned in the gquery. The measurement units are in 4Brm.

g8,~1.37

3744440084007, -2.10%96200E+001, -2.62396600E+000,
-7.8402

444
4500E+000, -7.01303200E-000, -1.04536200E+001
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MEASure{:ARRay | [:SCALar}} :POWer:FREQuency

Returns frequency values.

Syntax 1 POWer : FREQuency? [<expected_value>[,<resoliution>])
- Used With .;; <expected_value> | - <resolution>
SCALar optional optional
ARRay ignored® optional

a. Although ignored, this argument must be present if the resolution
argunment is specified.

Description When used with a :SCALar command, a single value is returned. The display is
placed in the single-wavelength mode, and the marker is placed on the signal
having a frequency that is closest 1o the <expected_value> parameier.
Default units for <expected_value> parameter are in Hz. When used with an
ARRay command, an array of frequencies is returned. The display is placed in
the list-by-wavelength moede.

The <resolution> parameter sets the resolution of the measurement. ltis a
unitless number whose value wili be limited to either 0.01 or 0.001 (whichever
is closer). MAXimum resolution is equivalent to the FAST measurement update
mode. MINimum resolation is equivalent to the NORMAL measurement update
mode.

Returned values are in Hz (display is in THz}. Power units are not affected.

CON Flgum cummand '

When ths function is used with the CDNFrgure csmmand the query qussznon mark char-
acter "7 mustnotbe included in the string. However, the FETCh, READ, and MEASure
command are quenes and. requirg the: quest ion mark. Refer 1o the examples for thzs com—

mand:
<expected_value> MAXimum The highest frequency signal
Constants MINimum The lowest frequency signal
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<resolutien>
Constants

Examples

Query Response

Programming Commands
Measurement Instructions

DEFzault The current marker position
MAXimum 0.01 resclution (fast update)
MINimum 0.001 resolution (normal)
DEFault Current resofution

(CONF: ARR: POW:FREQ DEF
TFETCARR:POW:FREQ? DEF MAX
(READ: ARR : POW: FREQ?
TMEASARR I POW i FREQ?

:CONF: :POW:FREQ Z230.8TRZ, MAX
(FETC: L POW:FREQ? 230.8THZ, MIN
:READ: :POW:FREQ? 230.87THZ

sMERS: S

1 POW: FREQ? 230.8TEZ

The following line is an example of a returned string when
MEAS:SCAL:POW.FREQ@? MAX is sent:
+1.340551765+014

If six laser lines are located and MEAS:ARR:POW-FREQ? is sent, the follow-
ing string is an example of the returned data. Notice that the first returned
number indicates the number of laser-line values returned in the query.

§,+1.94055100E+014, +1.83834100E-014, =1 .93633000E+014, +1.934520
00FE-014,+1.932509002+014,+%.93050000E+014
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MEASure{:ARRay | [:SCALar]} :POWer:WAVelength

Returns wavelength values.

Syntax :POWer :WAVelength? [<expecred_ values>[,<resolution>]]
_i}seﬂ- With | . <expected value> | . <resolution>
SCALar ogticnal optionat
ARRay ignored® optional

a. Although ignored, this argument must be present if the resolution
argument is specified.

Description When used with a :SCALar command, a single value is returned. The display 18
placed in the single-wavelength mode, and the marker is piaced on the signal
having a wavelength that is closest to the <ezpected value> parameier.
Default units for <gxpecied_value> parameter are in meters.

When used with an :ARRay command, an array of wavelengths is returned.
The display is placed in the list-by-wavelength mode.

The <resolution> parameter sets the resolution of the measurement. it is a
unitless number whose value will be limited to either 0.61 or 0.001 (whichever
is closer).

Returned values are in meters. Displayed units are nanometers. Power units
are not affected.

_CONthure command

'W‘hen this function is.used with the C{}Nthu{e cnmmand fhe query qaest o mark char-
acter “T" must not beincluded in the string. However, the FETCh, READ, and MEASure :
command are queries ara require the queszxsn mark Refer {0 the examples mrtms com-

mand.
<gxpected, _value> MAXimum The highest wavelength signal
Constants MINimum The lowest wavelength signal
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<resolution>
Constants

Examples

Query Response

Programming Commands
Measurement Instructions

DEFaglt The current marker position
MAXimum 0.01 resolution (fast update}
MINimum 0.001 resolution (niormal)
DEFault Current resolution

sCONF : ARE : POW WAV DEF MAX
fFETC:APR (POW:WAV? DEF MIN
(READ: ARE :POW :WAV?
TMELE: ARR POW:WAV?

cCONF: SCAL: POW: WAV L300NM, MAX
:FETC:SCAL:POW: WAV? 13200WM, MIN
tREAD: SCAL: POW:WAV? 1300MM
:MEAS:SCAL: POW:WAV? L300MNM

The following line is an example of a returned string when
MEAS:SCAL:POW:WAVT MAX is gsent:

+1 ., 5525258E-006

If six laser lines are located and MEAS:ARR:POW:WAV? i5 sent, the following
string could be returned. Notice that the first returned number indicates the
number of laser-line values returned in the query.

6, +1.54488100=2-006,+1.546484C00E-006,+1.24808000E~
006, +1 .54968900E~006, +1.E2131200E-9056, +21.552926008-006
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MEASure{:ARRay | [:SCALar]} :POWer:WNUMber

Returns a wave number value,

Syntax :POWer :WNUMber? {<expected_values[,<resoluticn»]]
Used With | = <expected valoe> : EEEE <r'g§niution>

SCALar optional eptional

ARRay ignored® optional

a. Although ignored, this argument must be present if the resolution
argument is specified.

Description When used with a :SCALar command, a single value is returned. The display is
placed in the single-wavelengrh mode, and the marker is placed on the signal
having a wave number that is closest to the <expected_value> parameter.
Default units for <expected_value> parameter are in m.

When used with an :ARRay command, an array of wave number is returned.

The display is placed in the list-by-wavelength mode.

The <resoluticn> parameter sets the resolution of the measurement. [tis a
unitless number whose value will be limited o either .01 or 0.001 (whichever
is closer).

Retuerned values are in inverse meters. Displayed units are inverse centime-
ters, Power units are not affected.

i b
- CONFigure command ' '
- Wherthis func’sm is used with the CBNFlgure camma'ad the query question mark char-.

acter 7" must notbe included in the strirg. ‘However, the FETCh, READ, and WMEASure
cemmand are querfes and require the qzﬁestxan mari( Refer o the examples for thxs m}m-

mand..
<expected_value> MAXimum The laser line having the largest wave number
Constants MINimum The laser line having the smallest wave number
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DEFauit The current marker position

<resolution> MAXimum (.01 resolution (fast update)

Constants . .
MINimum 0.001 reseolution (normal)
DEFault Current resolution

Examples :CONF: ARR 1 POW: WHNUM DEF MAX
(FETC: ARR : POW  WINUM? DEF MIN
:READ: ARR : POW : WNUM?
(MERS : AER : POW i WNUM?
(CONF : SCAL: POW: WNUM 6431, MAX
tFETC: SCAL: POW: WINUM? 6431, MIN
:READ: SCAL: POW: WNUM? 6451
tMEAS: SCAL: POW: WNUM? 6451

Query Response If the MEAS:SCAL:POW:WNUM? 6451 command is sent, and a 1550 nm laser
line is present, the following response would be returned to the computer:
+6 . 452862625003
Notice that the returned units are m™", If six laser lines are measured and
MEAS:ARRPOW-WNUM? is sent, the following response is returned. Notice
that the first returned number indicates the number of laser-line values
returned in the query.
6,+6.47398400E+00%, +6.45627900E+005, 5 .45957000E+003, +6.452863
O0E+005,+6.446156008+005,+6,43345300E+008
MEASure[:SCALar]:LENGth:COHerence:ALPHa?
Queries the alpha constant.

Syntax :LENGth:COHerence :ALPHa?

Attribute Summary

Description

Query Only

The alpha constant is a unitless ratio.
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MEASure[:SCALar]:LENGth:COHerence:BETA?
Queries the beta constant.

Syntax (LENGrn:COHerance ; BETA?

Atfribute Summary Query Oniy

Description The beta constant is a unitless ratio.

MEASure[:SCALar]:LENGth:COHerence[:CLENgth]?

Queries the coherence length of the input signal in meters.
Syntax (LENG-h:COHerence : CTLENgTh?

Attribute Summary Query Only

MEASure[:SCALar]:LENGth:COHerence:DELay?

Queries the round-trip path delay in the laser chip.
Syntax :LENGrh:COHerence : DELay ?
Attribute Swmmary Query Only

Description The units of the returned value are in meters.
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CALCulatel Subsystem

Use the CALCulatel commands to query uncorrected freguency-spectrum
data. In NORMAL measurement update mode, 34,123 values are returned. If the
HP 861208 is set for FAST measurement update mode (low resolation), 4,268
values are returned.

The commands in this subsystem have the following command hierarchy:

:CALCulatel
DATA?
"TRANsform

FREQuency
POINts
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Syntax

Attribute Summary

Description

Programming Commands
CALCulatel Subsystem

DATA?

Queries wrcorrected frequency-spectrum data of the input laser line.
(CRLCUIarel :DATAT

Preset State: not affected
SCPI Compliance: standard
Query Ondy

The returned values are in squared Watts (linear) units. No amplitude or fre-
guency correction is applied to the values. To obtain the logarithmic result,
multiply five times the logarithm of the returned values.

Be prepared to process 2 large amount of data when this query is sent. The
amount of data retumed depends on the measurement update state of the
instrument which can be set using the :CALCulatel:TRANsform:FRE-
Quency:POINTs command or the resolution argument of an instrument func-
tion. Refer to “Measurement Instructions” on page 4-16.

When NORMAL measurement update is specified, over b80 kilobytes of data
(34,123 values) can be returned to the computer. When FAST measurement
update is specified, over 72 kilobytes of data (4,268 values) can be returned.
The following string is = typical example of the first few returned values:

+4 . GZ646300E+001, +6.781231008+001,+6.17986600=+C01, +4 .26768200
E+00L, -4.802453002+000, +3.20£81300=Z-001, +2.134094008+001,+5.07

8325005+001,+2.77746200E+00L,+3.89150500E+001,+3.30217600E+001
,+7.34648800E-001,+5.64383800E+000C,

Notice that only measurement values are returmned £o the computer. There is
no first value that indicates the number of values contained in the string as
there is, for example, with the FETCh, READ, and MEASure commands. Use
the :CALCulatel TRANsform . FREQuency:POINTs command to query the
nurmber of points the :CALCLDATA? returns.

When NORMAL measurement mode is selected, the uncorrected frequency
domazin data consists of 64K (65,536) values. Only the frequency domain data
corresponding to 700-1850 nm wavelength (in vacuum) is returned {34,123
values). In FAST measurement mode, the data consists of 8K [8,182) values of
which 4,268 values are returned.
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The frequency spacing between values is uniform and is equal to the reference
laser frequency (473.6127 THz) divided by 64K, or 7.226758 GHz. Note the
spacing between values is not uniform in wavelength units. The values
returned are in ascending optical frequency.

The first value of the uncorrected frequency data corresponds to an optical
frequency of 181.6879 THz (1650.041 nm). The last value of the uncorrected
frequency data corresponds to an optical frequency of 428.2793 THz (699.993
nm). Forexample, a laser line peak located at the 1,500th returned value has
an optical frequency of:

frequency = 181 6879 THz + 1,4099(7 226756 GHz)
= 1925208 THz
or, 1557195 nm (in vacuum).

When FAST measurement mode is selected, the uncorrected frequerncy domain
data consists of 8K (8,192) values. The frequency spacing between elements
is uniform and is equal to the reference laser frequency {473.6127 THz)
divided by 8K, or 57 81405 GHz. Note the spacing between values is not uni-
form in wavelength units. The values returned are in ascending optical fre-
quency. Only the frequency domain data corresponding to 700-1650 nm
wavelength (in vacuum) is returned (4,268 values). The first value of the
uncorrecied frequency data corresponds Lo an optical frequency of 181.652
THz (1650.37 nim). The last value of the uncorrected frequency data corre-
sponds to an optical frequency of 428344 THz (699.89 nm). For example, a
laser line peak located at the 200th returned value has an optical frequency oft

frequency = 181.652 THz + 189(57. 81405 GHz)

= 193 157 TH=

or, 165107 nm (in vacuum).

If your program is aborted or interrupted after sending this query, the

HP 861208 continues to process the data but does not place it in the output
buffer. Because of the amount of data processed, the instrument will nog
respond to any new commands in its input buffer for up to 20 seconds.

This query will generate a “Settings conflict” error if the instrument is It
either the coherence length or the signal-to-noise average application.
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Syntax

Attribute Summary

Description

TRANsform:FREQuency:POINts

Sets the size of the fast Fourier transform (FFT) performed by the mstru-
ment.

(CALCGlatel : TRANs form FREQuency : POINTs {?! {<integer> | MINirum
| MAXimumy)

<integer> Sets FFT size. Must be either 34123 or 4268. Other values result in
an error.

Constant Description
MINimum 4268
MAXimum 34,123

Non-sequential command

Preset State: array size set to 34,123
*RST State: 34,123

SCPI Compliance: instrument specific

A NORMAL updated display corresponds to an FFT size of 34,123, A FAST
updated display corresponds to an FFT size of 4,268. These values are 2 sub-
set of the uncorrected-data buffer shown in the figure that is located in “Mak-
ing Measurements” on page 3-6. Changing the number of points causes the
instrument to reprocess the current set of data.

The query form of the command returns the number of poiats in the data set. This is
the number of measurernent points that will be returned by the
CALCI:DATA? query.

Non-sequential command -

- Aiways use an *0PC? query or a WA command to ensure that this command has the
time to compietebefore sending any more commands to the instrument. Referto

= Always force the HP 881208 to wait for. non:=sequential commands” on page 3-13for +
morsinformation. - S - - o
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Query Response For normal update:
+34123
For fast update:

+4268
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CALCulate2 Subsystem

Use the CALCulate2 commands to query corrected vahues frequency-spec-
trum data.

The commands in this subsystem have the following command hierarchy:

{CALCulated
:DATA?
‘PEXCursion
:POINts?
:PTHReshold
PWAVerage

[:STATe]

‘WLIMit

[(STATe}

:STARt
FREQuency
[[WAVelength]
WNUMber

STOP
FREQuency
[[WAVelength!
‘WNUMber
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Syntax

Attribute Summary

Description

DATA?

Queries the corrected peak data of the input laser line.

:CALCulate2 :DRTA? {FREQuency | POWer | WAVelength | WNUMber}

Constant Description
FREQuency Queries the arrey of laser-line frequencies after the peak

search is completed. If :CALC2:PWAV:STAT is on, the
power-weighted average frequency is returned.

POWer Queries the array of laser-line powers after the peak search
is completed. If :CALC2:PWAV:STAT is on, the total input
power is returned.

WaVelength Queries the array of laser-line wavelengths after the peak
search is compieted. If :CALCZ:PWAV:STAT is on, the
power-weighted average wavelength is returned.

WNUMber Queries the array of laser-line wave numbers after the peak
search is completed. If :CALC2:PWAV:STAT is on, the
power-weighted average wave number 18 returned.

Preset State: not affected
SCPI Compliance: standard
Query Only

Use the CALC2:POIN? guery to determine the number of points the
CALC2:DATA? query will return. The following string is a typical example of
the first few returmned values returned when WAVelength is specified:

+1.54488600E-006, +1 546491005-006,+1.54808300E~
006, +%.54569600E-006, +1.55131200E~006,+1.5528300C0E-008

This next siring resulted by specifying the WNUMber argument:

+6 . 4729660054003, 6. 466250005+005, +6.43959300E+0053, +6.45287500
E+005, +6.44615500E+005, +6.43943800E+005

Notice that only measurement vaiues are returned to the computer. There is
no first vaiue that indicates the number of values contained in the string as
there is, for example, with the FETCh, READ, and ME ASure commands.
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Syntax

Attribute Summary

Description

Programming Commands
CALCulate2 Subsystem

When there is no input signal, the POWer query returns —200 dBm; the WAVe.-
length query returns 100 nm (L.0E-7).

PEXCursion

Sets the peak excursion limit used by the HP 861208 to determine valid laser
Hine peaks.

cCATCulatel :PEXCursion{?| {<integer> | MINimum | MAXimum |

DEFault}}

<integer> represents logarithimic units in dB. Valid range is 1 to 30 dB.

Constant Description
MINimum 1dB
MAXimum 30 dB
DEFault i5dB

Non-sequential cormmand

Preset State: 15 4B

*RST State: 15 dB

SCPI Compliance: instrumens specific

A laser line is identified as a valid peak if its amplitude is greater than the peak
excursion plus the amplitudes of the closest local minima on either side of the
peak. This command works in conjunction with the peak threshold setting.
Refer to “PTHReshold” on page 4-35. Changing the peak excursion hmait,
causes the instrument to reprocess the current set of data. Refer also to
*Defining Laser-Line Peaks” on page 2-15.

The guery response is the current value, For exampie, if the current value is
set to 156 dB, the following value is retumed:

15
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Nun-sequenﬁal command

Always use an *0PC? query or @ *WAI command to ensure that thxs csmmand has the
time to complete before sending any more commands to the i nstrument Hefer hiey
"AKlways farce the HP 86120B 1o wait for non-seguentiat ccmmands on page 313 40r
mare information..

Syntax

Attribute Summary

Description

Query Response

POINts?

Queries the number of points in the data set.
(CALCulateZ 1 POINLs?

Praset State: unaffected

*RST State: unaffected

SCPI Compliance: instrument specific
Query Only

This is the number of points that will be returned by the CALCZ:DATA? query.

For example, if six laser lines are located:

+6

Syntax

PTHReshold

Sets the peak threshold limit used by the instrument to deterrine valid laser
line peaks.

:CALCulatel :PTHReshold{?| {<integer> | MINimum | MAXimum !
DEFatclt}}

<integer> represents logarithmic units in dB. Valid range is 0 to 40.
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Constant Value
MINimum 0dB
MAXimum 40 dB
DEFault 10dB
Attribute Summary Non-seguential command

Preset State: 10 dB
*RST State: 10 4B
SCPI Compliance: instrument specific

Description A laser line is identified as a valid peak if its amplitude is above the maximum
amplitude minus the peak threshold value. The subtraction is done in dB
unizs. This setting works in conjunction with the peak excursion setting to
determine which responses are located. Refer to “PEXCursion” on page 4-34.
Changing the peak threshold Hmit causes the instrument to reprocess the cur-
rent set of data. Refer also to “Defining Laser-Line Peaks” on page 2-15.

The query response is the current value. For example, if the current value is
set to 15 4B, the following value is returned:

[¥1]

i

'Naa—sequentlal t:ommand

"Always use an *OPC’F guery ora ’WAI command to ensure-that this cnmmanﬁ has the
time to csmpiete before sending any more commands to the instrument. Refer to
“Klways force the HP 86 1208 to want for non- sequerﬁaai commands™ on page 333Far
more mfermatsom A

PWAVerage[:STATe]
Places the instrument in the pgwer;weighaed average mode.
Syntax :CALCulateZ :PWAVerage [:STATe ] {?| {CN | OFF | 1 | 01}

Attribute Summary Freset State: off
*RST State: off
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Description

Syntax

Attribute Summary

Description

Programming Commands
CALCuiateZ Subsystem

When the state is on, the CALC2:DATA? POW gquery returns the total power
and the CALC2:DATA? WAV, FREQ, or WNUM query returns the power-
weighted average wavelength, frequency, or wave number values.

Turning power-weighted average mode on while making delta, coherence
length, or signal-to-noise measurements results in a “-221 Settings conflict”
erTor.

WLIMit[:STATe]
Limits input wavelength range of the HP 861208,
sCALCulacel :WLIMit[:STATe] {?| {(CN | QFF + 1 | 03}

Non-sequential command

Preset State: on

*RST State: on

SCPI Compliance: instrument specific

When this function is on, the HP 861208 has an input range from the WLIMit
STARE to the WLIMit STOP. When this function is off, the instrument displays
peaks over the full wavelength range. If you want to measure signals over a
narrower wavelength range, set this function on to avoid identifying spurious
second harmonic peaks.

Whenever the HP 861208 receives this command, it reprocesses the data and
performs a new peak search.

Nun«»sequentrai command

; Always use an *EJP{I'P guery.ora *WAI csmmand {0 ensure mat this command has the
' time to comp lete before sending any more cammar‘ds tw'the instrument. Refer to -

AEways force the H? 882288 to wai‘c fer non-sequehtial cemmamﬁs on g;ago 3—23 fnr
‘moret m‘ﬁrmatmn Gt
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Syntax

Attribute Summary

Description

Programming Commands
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WLIMit:STARt:FREQuency

Sets the starting frequency for the wavelength limit range.

CALCULateZ WLIMit : START :FREQuency {71 {<real> | MINimum | MAXIman i}

<real> is a freguency value that is within the following limits:

Constant Description
MINimum 181.6924 THz
MAXimumn wavelength limit stop value

Non-geguential command
Preset State: 181.6924 THz
*RST State: 181.6924 THz
SCPI Compliance: instrument specific

This command sets the starting range for the wavelength limit in Hertz. The
start frequency value must be less than or equal to the stop frequency value or
the start frequency will be clipped to the stop frequency and a “Data out of
range” error will be generated. The default units for the <real> parameter are
hertz.

o R
Non-sequential cammand

Always sse an "gPO? query or a “WAI cammand o ensure. ﬂzat this command hasthe
“time to'complete before sending any mgie commaﬂds tothe snstrumeﬂt Refer to
“Always force the HP 851208 ‘w wait for non- sequen’csal commands”on page 3»13 fnr
maore information: B
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Syntax

Attribute Summary

Description

WLIMit:STARt[: WAVelength]

CalCulatel (WLIMIT:STARD -WaVelengthl {7|{<real> | MINimum | MAXirmam}}

<real> 1s a wavenumber value that is within the following Hmits:

Constant Description
MiNimum 700.0 nm
MAXimum wavelength Hmit stop value

Non-sequentiat command

Preset State: 700 nm

*RST State: 700 nim

SCPI Compliance: nstrument specific

This command sets the starting range for the wavelength limit. The start
wavelength value must be less than or equal fo the stop wavelength value
or the start wavelength will be clipped to the stop wavelength and a “Data
out of range” error will be generated. Setting the start wavelength is
equivalent to setting the stop frequency/wavenurmber because of the
inverse relationship of frequency to wavelength. The defauls units for the
<real> parameter are melers.

:Nnn-saquermai command :

: A]ways use an *0PCT query er a *WAl cammand 10 ensure That tms csmmand has the
timgio) cnmpieta before sending any more commands to the instrument: Refer 10 -
A]ways force the HP 86 aZBB to wait far nen-se{;aentiaf commands” on page 313for
more information. ' : :
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Syntax

Attribute Summary

Description

WLIMit: STARt:WNUMber
Sets the starting wavenurmber for the wavelength limit range.

(CALCulatel (WLIMiC: START :WiMber {7 {<real> | MINimum | MAXimum} !

<real> is a wavenumber value that is within the following limits:

Constant Description
MINimum 6060 cm™?
MAXSmum wavelength limit stop value

Non-sequential command

Preset State: 6.060606E5 m'!

*RST State: 6.0606068E5 m™

SCPI Compliance: instrument specific

This command sets the starting range for the wavelength limit. The defauit

units for the <real> parameter value are m. The start wavenumber value
must be less than or equal to the stop wavenumber value or the start wave-
number will be clipped to the stop wavenumber and a “Data out of range”
error will be generated.

i L . L
-Ncn—sequenﬂal commang - '

Aiways usean *0PC? query or a *WAl cemmand to eﬂsure ﬁ}at this commard has the
time to complete before sending any more commands to the instrument. Refer to
“Always force the HP 861208 1o wait for nan- sequen’tta; cammands on page 3 13 fmr
‘morg mformatasn :
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Syatax

Attribute Summary

Description

WLIMit:STOP:FREQuency
Sets the stopping frequency for the wavelength limit range.

CALCulateZ i WLIMLT : STOP:FREQuency {71 {<real> | MINiowmm | MAXimen }}

<real> is a frequency value that is within the following limits:

Constant Description
MINimuam start wavelength imit
MAXimum 428 2750 THz

Non-sequential command
Preset State: 249.8271 THz
*RST State: 249.8271 THz
SCPI Compliance: instrument specific

This command sets the stopping range for the wavelength limit. The default
units for the <real> parameter are Hz. The stop frequency value must be
greater than or equal to the start frequency value or the stop frequency will be
clipped to the start frequency and a “Data out of range” error will be gener-
ated.

L L
Nnn~sequent|al cnmmanﬂ

'Always use ar; *PC? query ora *WA£ commaﬂd to ensure ?zﬁat this cemfrand has the
‘time to comp fete hefore sending any more’ commamds tothe insirument. Refere -
“Always force the HP 881208 o wait fof nor- seguem comman{is ‘on page3-13 for
more information. . TR I
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Syntax

Attribute Summary

Description

WLIMit:STOP[:WAVelength]
Sets the stopping wavelength for the wavelength Bmit range.
CAYCGlate s WLIM T STOP [WAaVelength] {7 {<real> | MINimum | MEXirmm 3)

<real> is a wavelength value that is within the following lirnits:

Constant Description
MINimum start wavelength limit
MAXimum 1650.0 nm

Non-sequential cormmand

Preset State: 1650 nm

*RST State: 1650 nm

SCPI Compliance: instrument specific

This command sets the stopping range for the wavelength limit. The default
units for the <regl> parameter are meiers. The stop wavelength value must be
greater than or equal to the start wavelength value or the stop wavelength will
be clipped to the start wavelength and a “Data out of range” error will be gen-
erated. Setting the start wavelength is equivalent o setting the start fre-
quency/wavenumber because of the inverse relationship of frequency to

wavelength.

: Nomsequential command

Always use an *OPC‘F queryora *WAI cemmand o ensure that this corrmand has the
time to complete before seading any more commands to the'instrument. Refer to :

Always force the HP 85120B 1o walt for non- sequennai cummands on page 3-13 for -
“more informetion. : _ _
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Syntax

Attribute Summary

Description

Programming Commands
CALCulateZ Subsystem

WLIMit:STOP:WNUMber
Sets the stopping wavenumber for the wavelength limit range.

cCAaTCulare? sWLITMI D STOR: WUMber {7 (<real> | MONimum | MARimmm })

<real> is a wavenumber value that is within the following limits:

Constant Description
MINimum start wavelength limit
MAXimum 14286 cmt {700 nm)

Non-sequential command

Preset State: 8.333335E5 m!

*RST State: 8.333335E5 m™!

SCPI Compliance: instrument specific

This command sets the stopping range for the wavelength limit. The default
units for the <reai> parameter are inverse meters. The stop wavenumber
value must be less than or equal to the start wavenumber value or the stop
wavenumber will be clipped to the start wavenumber and a “Data out of
range” error will be generated,

_ Nm»sequentlal cummand

' Aiways use an *BPC" guery or a *WA ommand ts ensure that: this cemmand has the
fime to comp!eie before sendmg any marecommands 1o the mstrument Hefer 1o

‘ Aiways farce the H? 861208 ta waxt for mn«sequentn&t cammands on page 313 tor
mere mfsrmatxsn T i S
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Programming Commands
CALCulate3 Subsystem

CALCulate3 Subsystem

Use the CALCulated cormmands to perform delta, drift, and signal-to-noise
measuraments. The commands in this subsystem have the following command
hierarchy:

{CALCulated
:ASNR
.CLEar
COUNt
[:8TATe]
DATA?
DELTa
POWer
[:STATe}
PRESet
:REFerence
FREQuency
POWer?
[{WAVelength]
WNUMber
‘WAVelength
[:STATe]
WPOWer
1:STATe]
DRIFt
:DiFFerence
[:STATe}
MAXimum
[:STATe]
MINimum
[:8TATe]
PRESet
:REFerence
RESet
[:STATe]
[:STATe]
POINts?
‘PRESet
SNR
AUTG
‘REFerence
FREQuency
[:WAVelength]
WNUMber
I:STATe]
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Syntax

Attribute Summary

Description

Programming Commands
CALCulate3 Subsystem

ASNR:CLEar

Clears the mumber of measurements used in the average signal-to-noise caleu-
lation.

:CALCulatel :ASKR: CLEar

Praset State: not affected
*RST State: not affected
SCPI Compliance: instrument specific

This command clears the number of measurements used in the average signal-
to-noise calculation. The current measurement is used as the new reference
for the average signal-to-noise calculation.
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Programming Commands

CALCulate3 Subsystem
ASNR:COUNt
Sets the number of measurements to be used for the average signal-fo-noise
calcuiation.
Syntax :CALCulatel :ASNR:COUNT {?}{<integer> | MIMimum | MAXimum }}

<integer> is a value that is within the following limits:

Constant Description

MINimum 10

MAXimum 900
Attribute Summary Preset State: 100

*RS3T State: 100
SCPI Compliance: instrument specific

Drescription This command sets the number of measurements to be used for the average
signal-to-noise calculation. If this count is changed while the average signal
calculation is on, and the new count is less than the number of measurements
already taken, the instrument wili go into single measurement mode.
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Syntax

Attribute Summary

Description

Programming Commands

CALCilated Subsystem
ASNR|[:STATe]
Turns the average signal-to-noise ratic on or off.
:CALCulateld :ASNRI:STATe! {Z|{ Q¥ | OFF | 1 i 0 i}

Preset State: off
*RST State: off
SCPI Compliance: instrument specific

This command furns the average signal-to-noise calculation on or off. Only
one of the CALCulate3 calculations (ASNR, DELTa, DRIFt. or SNR) can be
turned on at a time. Turning on the ASNR calculation while another calcula-
tion is on will generate a “Settings conflict” error.

When the calculation is first turned on, the lines measured in the current mea-
suremens will be used as the reference values for the signal-to-ncise ratio.
Subsequent measurements will average the noise values. The signal values are
not updated until the number of measurements used to average the neise is
greater than or equal to the COUNt valne.

L
(Nate | _
Gn y gne STATe ccmmand can be turned.on at any one t;me Artamptmg totum more
.than one state onata txme reSults m a =N Settings Conflict" error. Refer to "Measure -
delta, drift, and & ignal-to- -noise” on page 3 ?5 fo{ addltmnai mformannn on:se ectmg
measuremems : . .
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Syntax

Attribute Summary

Description

Programming Commands
CALCulate3 Subsystem

DATA?

Queries the data resulting from delta, drift, and signal-to-noise measurements,

(CALCulatel :DATE? {POWer | FREQuency | WAVelength | WillMber!}
Argument Description
POWer Queries the array of laser-line powers after the caiculation

is completed.

FREQuency Queries the array of laser-line frequencies after the
caleulation is cornpleted.

WAVelength Queries the array of laser-line wavelengths after the
caleulation is completed.

WNUMber Queries the array of laser-line wave numbers after the
calculation is completed.

Preset State: not affected
SCPI Compliance: standard
Query Only

The data returned by the query depends upon which calculation state ison. If
no calculation state is on, an error is generated. The returned data is comma
delimited. The following string is a typical example of six values returned
when POWer is specified from a delta power measurement:

-7.428331008+000,-1.00087200E+000, ~2.52221400E+000,
-3 .41%918500E+000,~3.804372002E+000, -6.36282900E+000

Notice that only measurement values are returned to the computer. There is
no first vahie that indicates the number of values contained in the string as
there is, for example, with the FETCh, READ, and MEASure commands. Use
the CALC3:POIN? query to determine the number of points the CALC3:DATA?
query returmns.

in the SNR or ASNR calculation, only the POWer argument is valid. The other
arguments will generate a “Settings conflict” error. Use the CALC2:DATA?
query to reirieve the signal wavelengths and powers.
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Syntax

Attribute Summary

Description

Pragramming Cormmands

CALCulate3 Subsystem
DELTa:POWer[:STATe]
Turns the delta-power measurement mode on and off.
cCALCulazel :DELTa:POWer [:STATe] {2 {ON | OFF | 2 | 0};

Preset State: off
*R3T State: off
SCPI Compliance: instrument specific

When this state is on, the power of the reference laser line is subtracted from
the power values of all laser lines except the reference.

The power data returned by the CALC3:DATA? query is the array of lager line
power levels normalized to the power level of the reference laser line. The
power of the reference laser line is returned as an absoiute power (urmormal-
ized). The frequency data returned is the array of absclute frequency values.

Note .

Only one STATe command can be turned on at any one time. Attempting to tum mare
than.one state on at a time results ina "-221 Sextings Conflict“ error. Refer to "Measure
delta, drift, and signal-to-noise™ on page 3-15 for additional information on:selecting - -
mieasurements. B O LTI L L

Syniax

Attribute Surnmary

DELTa:PRESet

Turng off ail delta measurement states.
CALCulated  DELTE : PRESer

Preset State: not affected

*RST State: not affected

SCPI Compliance: instrument specific
Cormrmand Only
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Syntax

Attribute Summary

Description

Programming Commands
CALCulate3 Subsystem

DELTa:REFerence:FREQuency

Selects the reference laser line for DELTa calculations.

(CALCulatel (DELTE REFerence: FREQuency{?! {<reals> | MINimum |
MAaXimuam}}

<real> is a frequency value that is within the following Lmits:

Constant Description
MINimurn 181.6924 THz
MAXimum 428.6 THz

Preset State: 428.6 THz (700 nm)
*RST State:428.6 THz (700 nm)
SCPI Compliance: instrument specific

The reference will be the laser line at the frequency closest to the frequency
entered. Subsequent measurements will use the frequency closest to the ref-
erence frequency used for the previous measurement.

The guery returns the reference laser line’s frequency. The default units for
the <real> parameter are Hz.

Syntax

Attribute Summary

DELTa:REFerence:POWer?

Rueries the reference laser line’s power level.

Praget State: not affected

*RST State: not affected

SCP1 Compliance: instrument specific
Query Only




Syntax

Attribute Summary

Description

Programming Commands
CAlLCuiate3 Subsystem

DELTa:REFerence[:WAVelength]

Selects the reference laser line for DELTz calculations.

CALCUlateld i DELTa :REFerence( :WaVelength] {7t {<real> | MINImum |
MAXimum}}

<real> is a wavelength value that is within the following limits:

Constant Description
MINimum 700.0 nm
MAXimum 1650.0 nm

Preset State: 700 nm (428.6 THz)
*RST State: 700 nm (428.6 THz) laser line
SCPI Compliance: instrument specific

The reference will be the laser line at the wavelength closest to the wave-
length entered. Subsequent measurements will use the wavelength closest to
the reference wavelength used for the previous measurement.

The query returns the current wavelength of the reference laser line. The
default units for the <real> parameter are meters.




Pregramming Commands
CALCulate3 Subsystem

Syntax

Attribute Summary

Description

DELTa:REFerence:WNUMber

Selects the reference laser Iine for delta calculations.

(CALCulareld DELTA :REFerence: WNUMber{?] {<reals> | MINimum |
MAXzmum?}

<real> is a wave number value that is within the following limits:

Constant Description
MINirmum 5,061 et
MAXirmum 14,286 et

Preset State: 14,286 co™! (700 nm)
*RST State: 14,286 cm™! (700 nm)
SCPI Compliance: instrument specific

The reference will be the laser line at the wave number closest Lo the wave
number entered. Subsequent measurements will use the wave number closest
to the reference wave number used for the previous measurement,

The query returns the current wave number of the reference laser line, The

default units for the <real> parameter are m




Syntax

Attribute Summary

Description

Programming Commands
CAlCulate3 Subsystem

DELTa:WAVelength[:STATe]

Tumns the delta wavelength measurement mode on and off.
(CALCulatel :DELTa 1WAVelength{:STATe] (7| {ON | OFF | 1 ¢ 01}

Preset State: off
*RST State; off
SCPI Compliance: instrument specific

When on, the wavelength of the reference laser line is subtracted from the
wavelength values of all laser lines except the reference.

For the CALC3:DATA? query, the power data returned is the array of absolute
powers measured for each laser line. The frequency data is the array of fre-
quency values normalized to the frequency of the reference laser line. The fre-
quency of the reference laser line is returned as an absolute frequency
{unnormalized).

Note

Only ore STATE cammand tan be turned on &t any one. t me. Attemptmg m mm more
than one state on.at a time: resu!ts in 2 “—771 Settings. Conflict” error. Reter to “Measure
delta, drift;and ssgnal-to—nonsa on page 3-15 407 aadltlena nfarmatmn on se: lecti ng

- measurements. NN A P




Programming Commands
CALCulate3 Subsystem

Syntax

Attribute Summary

Description

DELTa:WPOWer[:STATe]
Tumé the delta wavelength and power measurement mode on and off.
ICATCulateld DELTa (WROWer [ :8TATe] (2] {ON { OFF | L 03}

Preset State: off
*RST State: off
SCPI Compliance: instrument specific

When on, the wavelength of the reference laser line {s subtracted from the
wavelength values of all laser Iines except the reference. The power value of
the reference is subtracted from the power values of all laser Iines except the
reference.

For the CALC3:DATA? query, the power data returned is the array of powers
normalized to the power of the reference laser line. The power of the refer-
ence laser line is returned as an absolute power (unnormalized).

The frequency data is the array of frequency values normalized to the fre-
guency of the reference laser line. The freguency of the reference laser line is
returned as an absolute frequency {unnormalized).

Nn’te

Dnly ane STATB command can n be tumed on &t any one time. ‘Attempting to twm more
than one siate on at a time: resultsina "-221 Settings Cenflict” error. Refer to.” “Measure
detta drift, 3nd signal-te-noise” on page 3-15 for additi Dnat mfarmatmn on selectmg
measurernents : E
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Syntax

Attribute Summary

Description

Programming Cammands
CAlLCulated Subsystem

DRIFt:DIFFerence[:STATe]

Sets the drift calculation to subtract the minimum values measured from the
maximum values measured,

(CALCulatel :DRIFL:DIFFerence [ :8TATe {71 (OGN | QFF | 1 | 0}}

Preset State: oif
*RST State: off
SCPI Compliance: instrument specific

Use the CALC3:DRIF:PRES command to turn off all the drift states before
turning on this state. The CALC3:DATA? query returns the maximum power
and frequency minus the minimum power and frequency.

i\inte

Oni y one STATe tmmmané can be tumed on at any or'fet me. Aﬁemstmg 10 tum more
than one state.on at a time results | ina"-221Settings Conflitt” ercor. Refer to Measure :
deita, drift; and__s&gna! towrmise on page 3 15 for addmana snzﬂm"at.on on se! ectmg
measufements”' """ : R :




Programming Commands
CALCulate3 Subsystem

DRIFt:MAXimum/[:STATe]
Sets the drift calculation to retwrn the maximum power and frequency values
measured.
Syntax (CALCulatel :DRIFT :MAX:mum[ :STATe ! {?| {ON | OFF | 1 | O}
Attribute Summary Preset State: off

*RST State: off
SCPI Compliance: instrument specific

Description Use the CALC3:DRIF:PRES command to turn off all the drift states before
turning on this state. The CALC3:DATA? guery returns the maximum power
and frequency.

Nn_te

Only ane STATe command can be turried an at any one time. Attempting to tum mors
than one state-on at 3 time results in @ "~221 Settings Confiict” error. Refer to “Measure
delta, drift, and signai-to-noise” on page 3-15 for additionai information on sefecting.
_ measwrements. N S A S i
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Syntax

Attribute Summary

Description

Programming Commands
CALCulate3 Subsystem

DRIFt:MINimum[:STATe]

Sets the drift calculation to return the minimum power and frequency values
measured.

(CALCUlaned :DRITE (MINImum!:STATe]{?! (O¥ | OFF | 1 | 033}

Preset State: off
*RST State: off
SCPI Compliance: mstrurnent specific

Ise the CALC3:DRIF:PRES command to turn off all the drift states before
turning on this state. The CALC3:DATA? query returns the minimuin power or
frequency.

Note

'Qniy one STATe cr}mman{i can be turned on at aﬂy one tlme A‘"tern;}tmg 10 tum more.
than one state on at 2 time results in a “~221 Settings Conflict” error. Referto™ Measure ﬁ
deita, drift, and mgnal m-nmse on page 315 fm' additicnal inf ormatmn on seiect;ng
measnremems s . FraE Y




Syntax

Attribute Summary

Programming Commands
CALGCuiate3 Subsystem

DRIFt:PRESet

Turns off all the drift states for DIFFerence, MAXimum, MINimurn, and REF-
erence.

:CALCulateld :DRIFL :PRESet

Preset State: unaffected by

*RST State: unaffected by

SCPI Compliance: mstrument specific
Command Only

Pescription This command allows the CALC3:DATA? query to return the difference
between the current measurement and the reference.
DRIFt:REFerence:RESet
Places the current list of laser lines into the reference list.

Syntax :CALCulatel :DRIFL :REFerence: RESet

Atfribute Summary

Preset State: unaffected by

*RST State: unaffected by

SCPI Compliance: instrument specific
Command Only
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Programming Commands
CAlLCulate3 Subsystem

Syntax

Attribute Summary

Description

DRIFt:REFerence[:STATe]

Turns on and off the drift reference state.
:CALCulateld :DRIFL:REFerence[:STATe (7] (ON | OFF | 1 | G}

Preset State: off
*RST State: off
SCPI Compliance: mstrument specific

When this command is set to on, the CALC3:DATA? command returns the ref-
erence laser lines. Use the CALC3:DRIF'PRES command to turn off all the
drift states before turning on the drift reference state.

Note

Only one STATe command canbe turned on at any-one time. Attempting to tum more .
than cne state on at a time restits ina “~221 Settings Conflict” error. Refer to “Measure

“dekta; driﬁ,_a'nd signal-to-noise” on page 3-15 for additional infarmation on selecting

| Measurements. . . S < N S R
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Syntax

Afttribute Summary

Description

Programming Commands
CALCulate3 Subsystem

DRIFt[:STATe]

Turns on and off the drift measurement calculation.
(CRALCUlatal i DRIFS [ STATe} (2] {ON | OFF 1 L | O:%

Preset State: off
*RST State: off
SCPI Compliance: instrument specific

When the drift mode is first turned on, the current ist of laser lines is placed
into the reference. All subsequent measurements take the new data, subtract
the reference data, and display the differences in wavelengths and powers,

The CALC3:DATA? query returns the power and frequency of the current
measurement minus the power and frequency of the reference.

Note

Only.one STATe command can be turnied on at any one time, Attlempting to tum mers |
than one state on at a time results in a. “~221 Settings Conftict” error. Refer to “Measure
delta, drift, and signal-to-roise” on page 3-15 for additional information on selecting:
measurements. s L n SO
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Pragramming Commands
CAlCuiated Subsystem

POINts?

Queries the number of points in the data set.
Syntax :CALCularel :POINCS?

Attribute Summary Preset State: unaffected by
RST State: unaffected by
SCPI Compliance: instrument specific
uery Only

Description The value returned is the number of points returned by the CALC3:DATA?
Gquery.

PRESet
Turns off any CALCulated calculation that & on..
Syntax :CALCulateld : PRESet

Attribute Summary Preset State: unaffected by
RST State: unaffected by
3CPI Compliance: instrument specific
Cormmand Only

Description This cormmand turns off any CALCulate3 calculation (delta, drift, signal-to-
noise, or coherence length) that is on.
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Programming Commands
CAlCulate3 Subsystem

SNR:AUTO

Selects the reference frequency value for measuring noise in the signal-to-
noise calculation.

Syntax :CALCulated :SNR:AUTO{?! {ON | OFF | 1 | C}}
Constant Description
ON Selects internally generated reference frequency.
OFF Selects user-entered reference frequency.
Attribute Summary Preset State: on
*RST State: on

SCPI Compliance: instrument specific

Description The command argument allows you £o select either an internally generated or
a user-entered frequency reference for measuring the noise. To enter & value
to use as the reference, use the SNR:REFerence: FREQuency, SNR:REFer-
ence:WAVelength, and SNR:REFerence:WNUMber commands.
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Syntax

Attribute Summary

Description

Programming Commands
CALCuiate3 Subsystem

SNR:REFerence:FREQuency

Enters a frequency that can be used for the noise measurement reference in
signal-to-noise calculations.

CALCulated:SNR:REFerence: FREQuency{?| {<real> | MINiImun |
MAKImeml b

<real> is a frequency value that is within the following limits:

Constant Description
MINimum 181.6924 THz
MAXimum 428.2750 THz

Preset State: unaffected by
*RST State: 193.43145 THz {1550.0 nm in a vacuum).
SCPI Gompliance: instrument specific

After entering this value, use the SNR:AUTO command to configure the
instrurment o use this value in subsequent signal-to-noise caleulations.

The defauit units for the <reql> parameter are Hz
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Syntax

Attribute Summary

Description

Programming Commands
CALCulate3 Subsystem

SNR:REFerence[:-WAVelength]

Sets the wavelength used for the noise measurement reference in the signal-
to-noise calculation.

.CALCulatel :SNR:RIFerence| :WaVelengthl {?] {<real> | MINimum |
MAaXimuem}}

<real> is a wavelength value that is within the following limits:

Constant Description
MINimum 700.9 nm
MAXimum 1850.0 nm

Preset State: unaffected by
*RST State: 1650.0 nm ina vacuum.
SCPI Cornpliance: instrument specific

After entering this value, use the SNR:AUTO commarnd to configure the
instrirment to use this value in subsequent signal-to-ncise calculations. The
number entered is converted internally to the corresponding frequency.

The default units for the <real> parameter are meters.
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Programming Commands
CAlCulate3 Subsystem

Syntax

Attribute Summary

Description

SNR:REFerence:WNUMber

Sets the wave number used for the noise measurement reference in the signal-
to-noise calculation.

CALCulatel :SNR:REFerence: WNIMber{ 2?1 {<real> | MINimum |
MAXImum}: }

<real> is 2 wave nurnber value that is within the following limits:

Constant Description
MINimurm 6060 cm! (1650 nm)
MAXimum 14286 e (700 nm)

Preset State: unaffected by
*RST State: 6451.614 cm™!
SCPI Compliance: mstrument specific

After entering this value, use the SNR:AUTO cormmand to configure the
instrument to use this value in subsequent signal-to-noise calculations. The
wave number entered is converted internally to the corresponding frequency.

The default units for the <real> parameter are m
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Programming Commands
CALCulate3 Subsystem

SNR[:STATe]

Turns the signal-to-noise calculation on and off.

Syntax :CALCulateld (SNR([:3TATe] (2| {ON | OFF | 1 | 0}}
Afttribute Summary Preset State: off

*RST State: off
SCPI Compliance: instrument specific

_N_ute

Only one STATe command can be turned on at any one time. Attempting to tum.more _

than one state.onat a time results in & "~221 Settings Canflict” errar: Referto "Measurs

detra, drift; and signal-to-noise” en page 3-15 for additional information on selecting .
 measurerments. - ... . R CHEIRER N R TR
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Pragramming Commands
CONFigure Measurement Instruction

CONFigure Measurement Instruction

For information on the CONFigure measurement instruction, refer to “Mea-
surement Instructions” on page 4-16.
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Pregramming Commands
DISPlay Subsystem

DISPlay Subsystem

The commands in this subsysiem have the following command hierarchy:

‘DISPlay
‘MARKer:
MAXimum
LEFT
NEXT
‘PREVious
RIGHt
WINDowi
:GRAPhics
STATe
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Syntax

Attribute Summary

Programming Commands
DISPiay Subsystem

MARKerMAXimum

Sets the marker to the laser line that has the maximum power.
:DIsPlay: MARKer i MAX imum

Praset State: marker set to maximum-power laser line
*RST State: marker set to maximum-power Jaser line
SCPI Compliance: instrument specific

Cormmand Only

Syntax

Attribute Summary

Description

MARKerMAXimum:LEFT

Moves the marker left to the next laser line.
:DIsPlay :MARKery tMAXimum: LEFT

Preset State: marker set to maximum-power laser line
*RST State: marker set to maximum-power laser line
SCPI Compliance: instrurment specific

Cormand Only

Moves the marker from the current marker position to the next laser line hav-
ing the following characteristic:

¢ shorter wavelength
* lower frequency
¢ Jower wave number

If the display is in the List by Ampl mode, it wili be changed to List by WL before
the marker is moved.

4-69



Programming Commands
DISPiay Subsystem

MARKerMAXimum:NEXT
Moves the marker to the laser line with the next lower power level.
Syntax 1DISPlay: MARKer :MAX imum: NEXT

Attribute Summary Preset State: marker set to maximum-power laser line
*RST State: marker set to maximum-power laser line
SCPI Compliance: instrument specific
Command Only

Description If the display is in the List by WL mode, it will be changed to List by Ampl before
the marker is moved.

MARKerMAXimum:PREVious

Moves the marker to the laser line that has the next higher power level.
Syntax :DISFlay:MARKer :MAYimum: PREVicus

Attribute Summary Preset State: marker set to maximum-power laser line
*RST State: marker set to maximum-power laser line
SCPI Comphance: instrument specific
Commarnd Only

Description If the display is in the List by WL mode, it will be changed to Listby Amp! before
the marker is moved.
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Programming Commands
DISPiay Subsystem

Syntax

Attribute Summary

Brescription

MARKerMAXimum:RIGHt

Moves the marker right to the next laser line.

:DIsplay:MARKer ;MAZimum :RIGHEL

Preser State: marker set to maximum-power laser Ene
*RST State: marker set to maximums-power laser line
SCPI Compliance: instrument specific

Cormand Only

Moves the marker from the current marker position to the next laser line hav-
ing the following characteristic:

¢ longer wavelength
e Thigher frequency
» higher wave number

If the display is in the List by Ampl mode, it will be changed to List by WL before
the marker is moved.

Syntax

Attribute Summary

Description

[WINDow]:GRAPhics:STATe

Turns on and off the display of the power bars.
:DISPlay( :WINDow] :GRAFhics:8TATe{?] {ON | OFF | 1 | 0}

Preset State: on
*RST State: on
SCPI Compliance: standard

Specifying on displays the power bars in 2ll modes except the drift and signal-
to-noise modes. Specifying off prevents the display of power bars for all instru-
ment modes.
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Programming Commands
FETCh Measurement Instruction

FETCh Measurement Instruction

For information on the FETCh measurement instruction, refer to “Measure-
ment Instructions” on page 4-16.




Programming Commands
HCOPy Subsystem

HCOPy Subsystem

Use the command in this subsystem to print the displayed measurement
results to a printer. This subsystem has the following command hierarchy:

:ECOPy
[:IMMediate]

[-IMMediate]
Prints measurement results on a printer.
Syntax (HCOPY : IMMediate

Attribute Summary Preset State: none
*#*RST State: none
SCPI Compliance: standard
Cormmand Only

Description Connect the printer to the HP 861208’ rear-panel PARALLEL PRINTER PORT con-
nector. The output te the printer is ASCII text.
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Programming Commands
MEASure Measurement Instruction

MEASure Measurement Instruction

For information on the MEASure measurement instruction, refer to “Measure-
ment nstructions” on page 4-16.
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Programming Commands
READ Measurement instruction

READ Measurement Instruction

Por information on the READ measurement instruction, refer to “Measure-
ment Instructions” on page 4-16.
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Programming Commands
SENSe Subsystem

SENSe Subsystem

Use the SENSe commands to correct measurement results for elevation above
sea level and to select between measurements in air or vacuum. You ¢an also
enter an amplitude offset. The commands in this subsystem have the following
cormand hierarchy:

[:SENSe]

:CORRection
ELEVations
MEDium
:OFFSet

[:MAGNitude]

DATA?
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Programming Commands
SENSe Subsystem

Syntax

Attribute Summar

Description

Querry Response

CORRection:ELEVation

Sats the elevation vaiue used by the instrument to compensate for air disper-
sion.

:SENSe:CORRection:ELEVation{?! {<integer> | MINimum !| MAXImum:}

<integer> is the altitude in meters.

Constant Description
MINimum Cm
MAXimum 5000 m

Non-sequential command
Preset State: unaffected by
*RST sets this value to the minimum.
SCPI Compliance: instrizment specific

Changing the elevation value causes the current data to be reprocessed.
The query form returns the current elevation setting as shown in the following

exaraple:

+1500

Nun-sequenuai cnmmand

Aiways use an *DPC? query ora *WN z:ommand ! ensure hat this command has the
rime to wmp tete betore sending any more cemrrands to the instrument: Refer 10 _

"Always force the HP 861208 1o wait for non- sequemral cammands af’ page 313 for.
mare mforma‘:m .
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Syntax

Atfribute Summary

Description

CORRection:MEDium

Sets the HP 861208 to return wavelength readings in a vacuum or standard
air,

1SENSe CORRectlon:MEDium{?! {AXIR | VACuum}}
Argument Description

AIR Selects wavelength values in standard air.
VACuum Selects wavelength values in a vacuum.

Preset State: VAC
*RST State: VAC
SCPI Compliance: instrument specific

Standard air is defined to have the following characteristics:

Barometric pressure: 760 torr
Temperature: 15°C
Relative hurnidity: 0%
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CORRection:OFFSet:MAGNitude]
Enters an offset for amplitude values.
Syntax {SENSe:COERection :OFFSet (MAGNItude(?] {<reals> | MINimum |
IAXimmam} b

Attribute Summary

Querry Response

<reqal> is the logarithmic units in dB.

Constant Description
MINimum -40.0 dB
MAXimum 40.0 dB

Preset State: 0.0
*RST State: 0.0
SCPI Compliance: standard

The query form returns the current offset setting as shown in the following
exampie:

=5 .000000600E+00C




Syntax

Attribute Summary

Description

Programming Commands
SENSe Subsystem

DATA?
Queries the time domain samples of the input laser line.
(SENSe :DATR?

Preset State: none
SCPI Compliance: instrument specific
Query Ondy

Be preparad to process a large amount of daza when this query is sent. The
amount of data returned depends on the measurement update state of the
instrument which is set using the resolution argument of an instrument func-
tiont. Refer to “Measurement Instructions”™ on page 4-16.

When NOEMAL measurement update is specified, over 2,200 kilobytes of data
(128K values) can be returned to the computer, When FAST measurement
update is specified, over 250 kilebyvtes of data (16K values) can be returned.

The floating peint values are scaled from 1.000 10 1.999 (1 + 1023/1024).
Amplitude values are not calibrated.

The iInput laser line{s) generate an interference patiern on the photodetector
as a function of the Michelson interfercmeter optical path delay. The time
domain data is sampied at uniform optical path delay increments of half the
reference laser wavelength, or 0.316495 microns. When NORMAL measure-
ment update is selected, the first data value is sampled at -20.74 mm optical
path delay, and the last value is sampled at +20.74 mm optical path delay.
When FAST measurement update is selected, the first data value is sampled at
+2.59 mm optical path delay, and the last value is sampled at —2.59 mm optical
path delay. The data value that corresponds to zero optical path delay is
approximately, but not exactly, located in the center of the time domain data,

If your program is aborted or interrupted after sending this query, the

HP 861208 continues to process the data but does not place it in the cutput
buffer. Because of the amount of data processed, the instrument will not
respond to any new cormumnands in its input buffer for 30 or 490 seconds.




Query Response

Programming Commands
SENSe Subsystem

The following string shows an example of the first few measurements returned
by this query.

~1 .513672008+000,+1.51855500E+000, +1.49902300E+000,+1.47949200
E+000, +2.304883002+000, +1.S3320300E~-000, +1.50097700E+000,+1.47
263600E+000,+1.50283000E-000,-1.50781300E-000,+1.511713002+000
L -1.482422002+000,+1.50057700E4000,+2.51855500E+000,+2.5068360
0R+000, +1.48532800E-000,+1.50488300E+000C

Notice that only values are returned to the computer. There is no first value
that indicates the number of values contained in the string as there is, for
example, with the FETCh, READ, and MEASure commands.
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STATus Subsystem

Hse the commands in this subsystem to control the HP 861208’ status-
reporting structures. These structures provide registers that you can use to
determine if certain events have occurred.

The commands in this subsystem have the following command hierarchy:

STATus

:OPERation
{CONDition?
:ENABle
[(EVENt])?
:PTRansition
:NTRansition

PRESet

:QUEStionable
:CONDition?
:ENABIle
[:EVEN:]?
:PTRansition
:NTRansition

4-82



Programming Commands
STATus Subsystem

Syntax
Query Response

Attribute Summary

Description

Example

{OPERation | QUEStionable}:CONDition?

Queries the value of the questionable or operation condition register.
:5TATus : {OPERation | QUEStionable}:CONDiticn?

0to 32767

Preset State: none

*R3T State: none

SCPI Compliance: standard
Query Only

Use this command to read the value of the OPERation Status or QUEStionable
Status registers. Refer to “Monitoring the Instrument” on page 3-17.

CUTPUT 720; " :STATUS :OPERATION: CONDITION? *
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Syntax

Attribute Summary

Description

Exampie

Query Response

{OPERation | QUEStionable}:ENABIe

Sets the enable mask for the questionabile or operation event register,

1STATus: {OPTRa-1on | QUEStionablel:ENABle{?] <value>}

<integer> an interger from 0 to 65535,

Preset State: none
*RST State: none
SCPI Compliance: standard

The enable mask selects which conditions in the event register cause the sum-
mary bit in the status byte to be set. If a bit in the enable mask is set true and
the corresponding event occurs, the swmmary bit {bit 3 for the guestionable
status or bit 7 for the operation status) in the status byte will be set.

CUTRUT 720; *: STATUS:QUESTIONARLE ENARLE 10247

When queried, the largest value that can be returned is 65535, This is because
the most-significant register bit cannot be set true.

4-84



Pregramming Commands
STATus Subsystem

Syntax
Query Response

Attribute Summary

Description

Exampie

{OPERation | QUEStionable}{:EVEN(]

Queries the contents of the questionable or operation event registers,

FSTATus: (OPERation | QUESEH ionable} :EVEND?

Preset State: none

*RST State: none

SCPI Compliance: standard
Query Only

The response will be a number from 0 to 32767 Indicating which bits are set.
Reading the register clears the register.

QUTPUT 720; *: STATUS :OPERATION: EVENT?
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Syntax

Attribute Summary

Description

Example

{OPERation | QUEStionable}:NTRansition

Seilects bits in the event register which can be set by negative transitions of
the corresponding bits in the condition register.

:STATus:0PERaticon :NTRansition{?| <integers)

<gnteger> an interger from 0 to 656535.

Freset State: none
*RST State: nene
SCP! Complance: standard

Changes in the state of a condition register bit causes the associated OPERa-
tion Status or QUEStionable Status register bit to be set. This command allows
vou to select a negative bit transition to trigger an event to be recognized. A
negative transition is defined to occur whenever the selected bit changes
states from a 1 to a 9. You can enter any value from 0 to 65535.

When queried, the largest value that can be returned is 32767, This is because
the most-significant register bit cannot be set true.

OUTETT 720;7:STATUS:OPER:NTRansition 167
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Syntax

Attribute Summary

Description

Exampie

{OPERation | QUEStionable}:PTRansition

Selects bits in the event register which can be set by positive transitions of the
corresponding bits in the condition register.

CSTATUS:OPERation:PTRansicion{?| «<integer>}

<gnteger> an interger from O to 65535.

Presat State: none
*RST State: none
SCPI Compliance: standard

Charnges in the state of a condition register bit causes the associated OPERa-
tion Status or QUVEStionable Status event register bit to be set. This command
allows you to select a positive bit transition to trigger an event to be recog-
nized. A positive transition is defined to cccur whenever the selected bit
changes states from a 0 to a 1. You can enter any value from 0 to 65535.

When queried, the largest value that can be returned is 32767. This is because
the most-significant register bit cannot be set true.

QUATUT 720;7:STATUS:0PER:PTRansicion 167
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PRESet

Presets the enable registers and the PTRansition and NTRansition filters.
Syntax :STATus: FRESer

Attribuie Summary Preset State: none
*R3T State: none
SCPI Compliance: standard
Command Only

Description The PRESet command is defined by SCP! to affect the enable register. If you
want to elear all event registers and gueues, use the *CLS command.

Table §-7. Preset Values

R Stams ﬂyﬂe: o . '; i ‘Freset it‘:alué e .
Operation enabie register 0
Questicnable enable register ]
PTRansiticn fitters 32767
NTRansition filters 4
Example QUTPUT 720;":STATUS : PRESET”

4-88



Programming Commanes
SYSTem Subsystem

SYSTem Subsyétem

The commands in this subsystem have the following command hierarchy:

SYSTem
‘ERRor?
HELP
‘HEADers?
PRESet
:VERSion?
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ERRor
Queries an error from the error queus.
Syntax :8¥STem: TRROY ?

Attribute Summary Preset State: none
*RST State: none
SCPI Compliance: standard
Query Only

Description The HP 861208 has a 30 entry error queue. The queue is a first-in, first-out
buffer. Repeatedly sending the query :SYSTEM:ERROR? returns the error
numbers and descriptions in the order in which they occur until the queue is
empty. Any further queries returns +0, “No errors” untilanother error
OCCurs.

For & complete list of error messages, refer to “Error Messages”™ on page 7-12.

Query Response <valuer, <SLrings>

<palues is an integer. <string> is the text of the error message. The following
is an example of a response:

-113,"Undefined header”

Example DIM Zrror$[250]
oUTPUT 726; 7 SYSTEM : ERROR? "
ENTER 720:;Zrrors
PRINT Zrrors
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Syntax

Attribute Summary

Description

HELP:HEADers?

Queries a listing of all the remote programmming commands available for the
HP 86120B.

:SYETem:HELZ  EEADers?

11

Preset State: none

*RST State: none

SCPI Compliance: instrument specific
Query Only

The returned ASCI string of corumands is in the [EEE 488.2 arbitrary-block
data format. The first hire indicates the total nurnber of bytes returned to the
computer. That is, the # character is followed by one digit which indicates how
many of the following digits convey the byte count. The next digits give the
actual byte count. For example, in the listing below, 4387 bytes are indicated
in the file.

Each command in the listing is separated by a linefeed character.

The following is an exampie of the first few lines and last few lines returned in
the string. The term nguery indicates that a command cannot be sent as a
query. The tirm gonly indicates that a command can only be sent as a query.

$443287

:ABORL /nguery/

:CALCulate: DATA?/gonly/
:CALCulate: TRANsIorm: FREQuency : POINTs
:CALCulatel :DATA? /gonly/
cCALCulatel :TRANs form :FREQuency:: POINtS
CaLCulatel :DATA? /gonly /

*ION?/gonly/
*QFC

*RCL/nguery/
*RET /nguery/
*SAV/nqguery/
*SRE

*STR?/gonly/
*TRG /nguery/
*TET 2 /gonly /
WAL /nguery/
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PRESet
Performs the equivalent of pressing the front-panel PRESET key.
Syntax 13Y¥YSTem: PRESatT
Attribute Summary Preset State: none
*RST State: none

SCPI Compliance: standard
Command Only

Description The instrument state is set according to the settings shown In the following
table.

Table 4-8. Instrument Conditions (1 of 2}

Hom. Settings af:t'é;_"  Settings after
Preset Key Pressed | Power Turned O

Display mede single wave kemétn last state®
Wavelength range limiting on last state
Start wavelength 1200 nm last state
Stop wavelength 1850 nm last state
Graphical display oft off
Measurement agquisition continuous last state
Wavelength calibration vasuum last state
Elevation corection value not affectad last state
Wavelength units nm last state
Amplitude units dBm last state
Power offset 5dB fast state
Peak threshold 10dB last state
Peak excursion 1548 last state
Mezsyrement speed nomat last state
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Programming Commands
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lem -1 Settings after | | Settings after
_ : Preset Key Pressed | Power Turned On
Drift measurements off off
Coherence length messurements off off
Delta Measurements:
A power off off
A wavelength off aoff
reference signal position 700 nm 700 nm
Signal-to-Noise Measurements
measurement off off
user frequency 183.4144 THz last state
user wavelength 1550 nrm in vacuum last state
average count 100 last state
HP-B address not affected last swate
Powsr-bar display on last state

a. The term “last state” refers to the last setting that this parameter was in
before the instrument power was turned off,
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VERSion
Queries the version of SCPI that the HP 861208 complies with.
Syntax :SYSTem: VERSion

Attribute Summary Preset State: none
*RST State: none
SCPI Compliance: standard
Query Only

Description The SCPI version used in the HP 861208 is 1895.0,

Table 4-9. SCPi Version Numbers

SCPt Version ;‘5¥n£trumem Serial Prefix

199548 US3545 and above
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TRIGger Subsystem

The SCPI definition defines the TRIGger subsystem to inchude ABORt, ARM,
INTTiate, and TRIGger commands. The HP 861208 has no ARM or TRIGger
cornmands.

The comrmands in this subsystem have the following command hierarchy:

ABORt

INITiaze
:CONTinuous
:IMMediate]

4-85



Pragramming Colnmands
TRIGger Subsystem

ABORt

Halts the current measurement sequence and places the instrument in the
idle state.

Syntax :ABORL

Attribute Summary Preset State: not affected
SCPI Compliance: standard
Coramand Only

Description [f the instrument is configured for continuous measurements, a new measure-
ment sequence will begin. Otherwise, the instrument stays in the idle state
until a new measurement is initiated.
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Syntax

Attribute Summary

Description

INITiate:CONTinuous

Selects single or continuous measurement acguisition.
(INTTiate:CONTinuous{?! {ON | OFF { 1 | 0}?

Non-sequential command
Praset State: on

*RST State: off

SCPI Compliance: standard

When on is specified, the instrument continuously measures the input spec-
$rum.

'Nnn-sequentlal command

Always uszan *0?07 guery or g *WA] ccmmar%d 10 ensure that this csmmand has the
fime to complete before sending any more commands to the instrument. Referto

“Always force the HP 861208 tn watt for asn—sequentlai commands en page 3 13 for
mare informatien: : : :
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INITiate[:IMMediate]
Initiates a new measurement sequence.
LINITigte:IMMediate

Non-sequential cornmand
Preset State: none

SCPI Compliance: standard
Command Only

: -Ncmsequennal command

Always use an *0PC? query or a “WAI gommand1o ensure that this command has tne
s time 1o complete befere sending any more commands to the instrument. Refer o =07
“Always force the HP. 85 1208 ‘m wait for non-seguential comma nds” on ;Jage 3 13 fer
more-infarmation. S
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UNIT Subsystem

The only comrmnand provided in this subsystem is the POWer command as
shown in the following command hierarchy:
UNIT
[[POWer]

[[POWer]
Sets the power units to watts (linear) or dBm (logarithmic).
Syntax SUNIT[:POWerl {?1 {W | DBM}!

Attribute Sammary Preset State: dBm
*RST State: dBm
SCPI Compliance: standard
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