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Safety Considerations Getting Started

Safety Considerations

$
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to maintain the product in a safe condition.
Safety Symbols
F 5
$
8 $
$

m The warning sign denotes a 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.
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Safety Considerations

General

# T1(- '((

To avoid hazardous electrical shock, do not perform electrical
tests when there are signs of shipping damage to any portion of
the outer enclosure (covers, panels, and so on).

Operating Environment

The Agilent 8163A/B Lightwave Multimeter, Agilent 8164A/B
Lightwave Measurement System, and Agilent 8166A/B Lightwave
Multichannel System are not designed for outdoor use. To prevent
potential fire or shock hazard, do not expose the instrument to rain
or other excessive moisture.
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Laser Safety Information

Laser Safety Information
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Initial Safety Information for Laser Source Modules

Table 1 Standard Laser Source Modules - Laser Safety Information

Agilent 81650A | Agilent 81651A | Agilent 81652A | Agilent 81654A
Laser type FP-Laser FP-Laser FP-Laser FP-Laser
InGaAsP InGaAsP InGaAsP InGaAsP
Wavelength  15nm) 1310 nm 1550 nm 1550/1625 nm | 1310/1550 nm
Max. CW output power1 <1.8 mW <1.8 mW <1.8 mW <1.8 mW
Beam waist diameter 9 m 9 m 9 m 9 m
Numerical aperture 0.1 0.1 0.1 0.1
Laser Class according to 1 1 1 1
IEC 60825-1 (2001)- International
Max. permissible CW output power 15.6 mW 10 mW 10 mW 15.6 mW/10 mW
1 Max. cw output power is defined as the highest possible optical power that the laser source can produce at its
output connector.
Z Discontinued

Table 2 High Power Laser Source Modules - Laser Safety Information

Agilent 81655A | Agilent 81656A | Agilent 81657A
Laser Type FP-Laser FP-Laser FP-Laser
InGaAsP InGaAsP InGaAsP
Wavelength  15nm) 1310 nm 1550 nm 1310/1550 nm
Max. CW output power ' <28 mW <28 mW <28 mW
Beam waist diameter 9 m 9 m 9 m
Numerical aperture 0.1 0.1 0.1
Laser Class according to ™ ™ ™
IEC 60825-1 (2001)- International
Max. permissible CW output power 52 mW 163 mW 52 mW/163 mW

output connector. .

T Max. CW output power is defined as the highest possible optical power that the laser source can produce at its

30
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Table 3 DFB Laser Source Modules - Laser Safety Information

Laser Type CW DFB Laser CW DFB Laser
with built-in isolator with built-in isolator
Wavelength range 1500 - 1650 nm 1500 - 1650 nm
see display see display
Max. CW output power ' <15 mW <28 mW
Beam waist diameter 9 m 9 m
Numerical aperture 0.1 0.1
Laser Class according to ™ ™
IEC 60825-1 (2001)- International
Max. permissible CW output power 163 mW 163 mW
T Max. cW output power is defined as the highest possible optical power that the laser source can produce at its out
put connector.
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Laser Safety Information

Initial Safety Information for Tunable Laser Modules

Table 4 Backloadable Tunable Laser Modules - Laser Safety Information

81660B #200 | 81600B #160 | 81600B #150 | 81600B #140 | 81600B #130 | 81600B #142 | 81600B #132
Laser Type EC-Laser EC-Laser EC-Laser EC-Laser EC-Laser EC-Laser EC-Laser
InGaAsP InGaAsP InGaAsP InGaAsP InGaAsP InGaAsP InGaAsP
Wavelength 1440 - 1640 nm | 1495 - 1640 nm | 1450 - 1590 nm | 1370 - 1495 nm | 1260 - 1375 nm | 1370 - 1495 nm | 1260 - 1375 nm
range
Max. CW output | <15mW <15mW <15mW <15mW <15mwW <15mwW <15mW
1
power
Beam waist di 9 m 9 m 9 m 9 m 9 m 9 m 9 m
ameter
Numerical aper | 0.1 0.1 0.1 0.1 0.1 0.1 0.1
ture
Laser Class ™ ™ ™ ™ ™M ™M ™
according to
IEC 60825-1
(20012)- Intl.
Max. permissible | 163 mW 163 mW 163 mW 52 mW/ 52 mW/ 52 mW/ 52 mW/
CW output power 163 mW 163 mW 163 mW 163 mW

T Max. cW output power is defined as the highest possible optical power that the laser source can produce at its output connector.

Table 5 Backloadable Tunable Laser Modules (discontinued) - Laser Safety Information

Agilent 81480B Agilent 81482B|Agilent 81680B Agilent 81682B|Agilent 81640B Agilent 81642B|Agilent 81672B
Laser Type FP-Laser FP-Laser FP-Laser FP-Laser FP-Laser FP-Laser FP-Laser
InGaAsP InGaAsP InGaAsP InGaAsP InGaAsP InGaAsP InGaAsP
Wavelength range 1370-1495 nm |1370-1495 nm |1460-1580 nm |1460-1580 nm (1495-1640 nm {1495-1640 nm |1260-1375 nm
Max. CW output <15mW <15mW <15 mW <15 mW <15 mW <15mW <15 mW
power !
Beam waist diameter |9 m 9 m 9 m 9 m 9 m 9 m 9 m
Numerical aperture |01 0.1 0.1 0.1 0.1 0.1 0.1
Laser Class ™ ™ ™ ™ ™ ™ ™
according to
IEC 60825-1 (2001)- Intl.
Max. permissible CW |52 mW/ 52 mW/ 163 mW 163 mW 163 mW 163 mW 52 mW
output power 163 mW 163 mW

T Max. CW output power is defined as the highest possible optical power that the laser source can produce at its output connector.
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Laser Safety Information

Table 6 Compact Tunable Laser Modules - Laser Safety Information

Getting Started

Wavelength range

Max. CW output power '
Beam waist diameter
Numerical aperture
Laser Class according to

IEC 60825-1 (2001)- International
Max. permissible CW output power

1465 nm-1575 nm
20 mW

9 m

0.1

™

163 mW

1520 nm-1630 nm
20 mW

9 m

0.1

™

163 mW

1520 nm-1630 nm
20 mW

9 m

0.1

™

163 mW

Agilent 81980A | Agilent 81940A | Agilent 81944A | Agilent 81989A | Agilent 81949A
Laser Type ECL-Laser ECL-Laser ECL-Laser ECL-Laser ECL-Laser
InGaAsP InGaAsP InGaAsP InGaAsP InGaAsP

1465 nm-1575 nm
20 mW

9 m

0.1

™

163 mW

1520 nm-1630 nm
20 mW

9 m

0.1

™

163 mW

T Max. cw output power is defined as the highest possible optical power that the laser source can produce at its output connector.

Table 7 Compact Tunable Laser Modules (discontinued)- Laser Safety Information

Agilent 81689A Agilent 81689B Agilent 81649A
Laser Type FP-Laser FP-Laser FP-Laser
InGaAsP InGaAsP InGaAsP
Wavelength range 1400-1620 nm 1400-1620 nm 1400-1620 nm
Max. CW output power ' <15 mW <15 mW <15mW
Beam waist diameter 9 m 9 m 9 m
Numerical aperture 0.1 0.1 0.1
Laser Class according to ™ ™ ™
IEC 60825-1 (2001)- International
Max. permissible CW output power 163 mW 163 mW 163 mW
T Max. cw output power is defined as the highest possible optical power that the laser source can produce at its output connector.

Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition
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Laser Safety Information

Initial Safety Information for Return Loss Modules

Table 8 Return Loss Modules - Laser Safety Information

Agilent 81611A 2 | Agilent81612A2 | Agilent 81613A | Agilent 81614A

Laser type FP-Laser FP-Laser FP-Laser FP-Laser
InGaAsP InGaAsP InGaAsP InGaAsP

Wavelength ( £ 15nm) 1310 nm 1550 nm 1550/1625 nm 1310/1550 nm
Max. CW output power ! <1.8mW <1.8mW <1.8mW <1.8mW
Beam waist diameter Im Im 9m Im
Numerical aperture 0.1 0.1 0.1 0.1
Laser Class according to IEC 60825-1 (2001) Interna 1 1 1 1
tional
Max. permissible CW output power 15.6 mW 10 mW 10 mW 15.6 mW/10 mW

T Max. CW output power is defined as the highest possible optical power that the laser source can prodcue at its output connector

2 Discontinued

Laser Safety Labels

Laser class 1 label

Figure 1 Class 1 Safety Label - Agilent 81650A/51A/52A/54A/11A/12A/13A/14A
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Laser Safety Information Getting Started

Laser class 1M label

Figure 2 Class 1M Safety Label - Agilent 81655A/6A/7A, 81662A/3A, 816008 family, (81480B/82B/ 81640B/42B/80B/82B/72B),
81980A/40A/89A/49A, (81649A/89A/89B).

5 J 5 (*7,)d $

$ $ $

m Please pay attention to the following laser safety warnings:
N 4

%<8
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Agilent 8163A/B Lightwave Multimeter

Agilent 8163A/B Lightwave

Multimeter

¢ Agilsnt 81638

Lightwave Multimeter

Figure 3 The Agilent 8163B Lightwave Multimeter Mainframe
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Agilent 8164A/B Lightwave Measurement System

Getting Started

Agilent 8164A/BLightwave
MeasurementSystem

Figure 4 The Agilent 8164B Lightwave Measurement System Mainframe
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Agilent 8166A/B Lightwave Multichannel System

Agilent 8166A/B Lightwave
Multichannel System

Figure 5 The Agilent 8166A/B Lightwave Multichannel System Mainframe
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A Description of the User Interface Getting Started

A Description of the User

( 0 (- +
LG (G $
$
i Enter Channel
Dsplay Key K&y Modify
Cursor Key Knob
Power Key ol Softkeys — Numerical Keypad
ardkeys

Figure 6 The Agilent 8164A/B Lightwave Measurement System User Interface
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Hardkey Enter Power Key
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Figure 7 The Agilent 8163A/B Lightwave Multimeter User Interface
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If You Forget Your Password
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A Description of the User Interface Getting Started

User Interface Features

Introducing Softkeys
$ $ $ $

Introducing Hardkeys
$ $ $

Special Module States

$ $ ;
D $E $
D E $
Slot and Channel Numbers
< $
[l $
N $ 8
N $ $ &
How to Reference Another Power Measurement Channel
[l $
1 $ >05
I" ! # 1
# $! 1 % &
>095
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How to Navigate/Modify the Display

Overview Screen

JIa
/ $ P

Figure 8 The Agilent 8163B's Overview Screen
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Figure 9 The Agilent 8164A/B’s Overview Screen
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Figure 10 The Agilent 8166A Overview Screen
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A Description of the User Interface Getting Started

How to Use the Cursor Key

Figure 11 The Cursor Key

6" H $
B How to Change the Value of a Parameter
i $
$

How to Use the Numerical Keypad

@ 7$ $ $ (- +

@ 7%
How to Change the Value of a Parameter ’

How to Use the Modify Knob

/7 $7 $ $ 1(- +

Figure 12 The Modify Knob
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A Description of the User Interface

/7 $7 $B $
/7 $7
/7  $7
/7 $7 &
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How to Change the Value of a Parameter

How to Change Channel

Figure 13 The Agilent 8163B's Details Screen for a Power Sensor Channel
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Figure 14 The Agilent 8164A/B’s Details Sreen for a Tunable Laser Channel

Figure 15 The Agilent 8166A Details Screen for a Power Sensor Channel
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How to Access the Menu

9 6/ $
$ I( L $ $
9 #

Figure 16 The Agilent 8163B/6B Menu for a Power Sensor Channel

Figure 17 The Agilent 8164A/B Menu for Power Sensor Channel
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How to Change the System Configuration

Figure 18 The Agilent 8163B System Configuration Menu

Figure 19 The Agilent 8164A/B System Configuration Menu
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How to Get Help
9 + $ $ $

Figure 20 The Agilent 8164A/B Help Screen

9 65 :H ) 5o

Figure 21 The Agilent 8164A/B Help Index
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Figure 22 The Applications Menu
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How to Change the Value of a Parameter Getting Started

How to Change the Value of a

Parameter

B $
9

! $ $ $

N $ $

How to Select a Parameter
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How to Change the Value of a Parameter

How to Accept the New Value of a
Parameter

B §$
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N 6674 $
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How to Make a Big Change to a Continuous
Parameter
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How to Change the Value of a Parameter

How to Make a Small Change to a
Continuous Parameter
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Figure 23 The First Digit Before the Decimal Point is Highlighted First
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How to Change the Value of a Parameter

Getting Started

How to Change a Discrete Parameter
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Figure 24 Averaging Time Menu
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How to Change the Value of a Parameter

How to Set All Parameters to Their Default
Values

If You Make a Mistake

5% $ $

If the Parameter Changes to Different Value
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A Sample Session
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Power
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A Sample Session

How to Measure the Power of a Modulated

Signal
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Figure 25 Connecting the Instrument for the Sample Session
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Using the System Utilities

Using the System Utilities

Figure 26 The Agilent 8163B/6B Configuration Menu

Figure 27 The Agilent 8164A/B System Configuration Menu
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How to Set the Backlight
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To Set the Backlight
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Figure 28 Entering a Backlight Value
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Figure 29 Editing the Date and the Time
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How to Lock/Unlock the High-Power Laser

Sources
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Figure 30 Unlocking the Instument
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Using the System Utilities Additional Information

How to Set the Trigger Configuration
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Figure 31 Changing the Triggering Mode
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How to Configure Startup Applications

Only valid for the 8163B and 8164B
NOTE

Several Applications on the 8163B and 8164B can be configured to start
upwhen the system is switched on.
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How to Configure your Foot Pedal
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Additional Information ~~~~~~~~ Usingthe System Utilities
How to Set the GPIB Address

The default GPIB address is 20.
NOTE

>95

19 ) $

2/ D%$* &&!' E , ! ;
$ >05

Figure 33 Entering a GPIB Address

TR
NOTE 05

12 Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition



How to Set the Speed of the Serial Interface

The default Baudrate of the serial interface is 38400 bps.
NOTE

Figure 34 Selecting a Baudrate for the Serial Interface
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How to Update a Module
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Figure 35 Module Update mode
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Using the System Utilities Additional Information

How to Select the Printer Type

$ Input and Output Connectors 8
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N How to Get Help "8
N Printing Application Measurement Results
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Figure 36 Selecting a Printer Type

31/ $ $ , Kk

Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition 75



Additional Information

/6

Using the System Utilities

How to Change the Password
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How to Get Information About Modules

19 ) $
2/ D7 & E , ! ;

Figure 37 Slots with Installed Modules

37/ $ $ J

Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition 77



/8

NOTE

Figure 38 Viewing Information About a Module
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Using the System Utilities

Additional Information

How to Get Information About the

Mainframe
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Figure 39 Viewing Information About the Mainframe

39 et M
1(. 1 (-
1(. 1 (-

#  How to Get Information About Modules
$

Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition

1((

1((

$

$

79



Additional Information How to Connect an External Monitor

How to Connect an External

Monitor
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Figure 40 Rear Panel of the Agilent 8164B Lightwave Measurement System
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How to Connect a Printer

Additional Information

How to Connect a Printer

$ Input and Output Connectors 8
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Power Measurement
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How to Measure Power
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The Power Value

How to Set the Power Unit
How to Set the Calibration Offset
How to Set the Reference Level
How to Set the Wavelength
How to Remove Electrical Offsets
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How to Set the Range

#

How to Choose the MinMax Mode
How to Turn Off MinMax Mode
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Dual Power Meters - Master and Slave Channels
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Power Measurement
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How to Measure Power

How to Measure Power

The Power Value
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Figure 41 The Number of Digits Menu
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How to Measure Power Power Measurement

How to Set the Power Unit

What are the Power Units ?
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Figure 42 Selecting the Power Unit
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How to Set the Calibration Offset
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How to Measure Power

How to Set the Reference Level

How to Input a Reference Level
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How to Measure Power Power Measurement
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How to Measure Power

Power Measurement

How to Set the Wavelength
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Figure 44 Module Channels that are Setting
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Figure 46 Zeroing Fails, if the Power Meter Receives Input Light.
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How to Choose the Range Mode

# 1* 1*Q
2
N D E & $
3R I**R
N D E $ &
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How to Set the Range

5%

Figure 47 Auto-Range Mode
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31/

4/
57/
6 7/
79
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97/

D E ?
?

9 /

GBH 69
D& E § $
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D E $ $

6/ H
9 /
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1M1/ D E $ $ , !

12/ 6/ H , !

13< # 78 $

Figure 48 Manual Range Mode - Within Range
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Figure 49 Out of Range - Power Greater Than Upper Power Limit

5 _*
$
)*
o/ A
6/ H
# 3 33

Figure 50 Out of Range - Power Less Than Resolution
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Figure 51 Range Value Menu
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Upper Power Limit and Resolution

Table 9 Upper Power Limits and Resolution for Various Power Ranges

40 dBm 19.999 W 43.000 dBm 0.001 W 0.000 dBm
30 dBm 1.9999 W 33.000 dBm 0.1 mW 10.000 dBm
20 dBm 199.99 mW 23.000 dBm 0.01 mW 20.000 dBm
10 dBm 19.999 mW 13.000 dBm 0.001 mW 30.000 dBm
0 dBm 1.9999 mW 3.000 dBm 0.1 W 40.000 dBm
10 dBm 199.99 W 7.000 dBm 001 W 50.000 dBm
20 dBm 19.999 W 17.000 dBm 0.001 W 60.000 dBm
30 dBm 1.9999 W 27.000 dBm 0.1 nw 70.000 dBm
40 dBm 199.99 nW 37.000 dBm 0.01 nw 80.000 dBm
50 dBm 19.999 nW 47.000 dBm 0.001 nw 90.000 dBm
60 dBm 1.9999 nW 57.000 dBm 0.1 pW 100.000 dBm
70 dBm 199.99 pW 67.000 dBm 0.01 pW 110.000 dBm
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How to Choose the MinMax Mode

, $ S
1 # , 1* 1*%0
/7 7/ ; $
6$ H ; 6$ D
9 $ 9
$ F
$
7/ 7/ ;
N D( E
; $
9 F 8 %  198%2
? F
N Do & E
} @ B
@
N D/) E
$
B ? $
98%
101

Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition



Power Measurement How to Measure Power

Window 4 N Samples
Mode —

L
I Time for display to update

The length of the lines
NS | displayed represents the
Refresh amples size of the buffer at the
Mode time of update

L
- ITime for display to update

Figure 53 The Window and Refresh Modes

D/ ) E/ / ;
17/ 9 7/ 68 H $
2/ 6 D &H , |
3/ D/ ) E § $ , !

Figure 54 MinMax Mode Screen

49 D3 $ E , !

b < I !
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How to Measure Power Power Measurement

How to Turn Off MinMax Mode

/7 7/ ;
1/ 9 / 68 H $
2/ 6 D &H !
3/ D;)E $ $ !

How to Hold the Screen

9 6:  +" H $ $

)

Figure 55 Power Module Channel is Held - Overview Screen

$ 6z +" H $ $
$
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How to Use Triggers

(. o+ # 9 7/ $

1 # 1> 1*0

How to Trigger Power Measurements

N+ # 9 /7
$ $ 5

1 #  How to Set the Trigger Configuration

2/ 9 / &/ H $

3/ D+ -1 ! &E $ $ , !
)(

Figure 56 Input Trigger Mode
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N D# E &
$
N D( < E
N B I E
59 , !
$ $
N 5 $
N D+ 1() ! E D 7 2
$
N ‘TRIGger >95 $ 9 >
How to Use Output Triggering
N+ # 9  /
$ 6 "
1 # How to Set the Trigger Configuration
2/ 9 / o/ H $
3/ D; -l I &E $ $ , !

)0

Figure 57 Output Trigger Mode
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Dual Power Meters - Master and Slave
Channels

1) 8 9 # 1(13 8

1* $

Table 10 Parameters that can only be set using the master channel

<Zero>
<MinMax mode>
<Reset MinMax>
<Data points>
<Averaging time>
<Range mode>

<Input trigger mode>

<Output trigger mode>
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L aser Sources
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T+ W / #$ ;4
How to Use Laser Source Modules.................. 110
The Laser Wavelength Value ........................... 110
How to Enable/Disable Laser Qutput .................... m
How to Set Attenuation................................ 112
How to Modulate the Optical Qutput..................... 113
How to Use the Internal Modulation..................... 114
HowtoUseTriggers............ooiiiiiiiiiiin... 117
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Laser Sources How to Use Laser Source Modules

How to Use Laser Source
Modules

Figure 58 Menu of Parameters for a Fixed Wavelength Laser Source

The Laser Wavelength Value

6 H ;b

Dual-Wavelength Laser Source Modules
8 &

17/ 6 H , !

110 Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition



2 # D 8<F " <E $ , |
)3

Figure 59 Dual-Wavelength Laser Source Outputs Both Wavelength

&
NOTE How to Modulate Dual-Wavelength

Laser Source Modules

How to Enable/Disable Laser Output

17/ o N , !
2/ G;H S $ , ! %<8
17/ o N , !
2/ G:)H $ $ , ! %<8

Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition 1M1



Laser Sources How to Use Laser Source Modules

How to Set Attenuation

Poutput = Psource  ATT (dB)

B
Poutput is the power level at the output of the module,
Psource IS the power level at the output of the source, and
ATT  is the attenuation parameter.

17 68 H $

(*

Figure 60 The Power Sensor Details Screen

2/ 6 H , !

3< ,** |
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How to Use Laser Source Modules Laser Sources

How to Modulate the Optical Output

How to Change Modulation Source

/ # 6 &#!'H $
6 5 n
6 KHow to Disable ModulationL n,
5 KHow to Use the Internal ModulationL

' Y KHow to Increase LinewidthL
-

KExternal Digital Modulation using
Input Trigger ConnectorlL 1-0

How to Disable Modulation

5 D;))E $ / # 6 &# H
8

1/ %ooo# 8 H $

2/ 6 &#!H !

3/ D;)E $ $ !
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Laser Sources How to Use Laser Source Modules

How to Use the Internal Modulation

J R $ 8§

Output
Power

—> t
Figure 61 The Modulated Signal

How to Set the Frequency of a Modulated Signal
J $ (O)** :F

17 J s 6 &OH , !

2 < O)** , !

How to Set the Modulation Mode
3/ 6 &# K ,
4/ DY I E § $ , ! - Int

How to Increase Linewidth

$ 1+ # % #
<
)* Y**/FLS $ "
$
$
1/ % # 68 i
2/ 6 &#!H !
3/ D( ! (E™
$ 4 > $
# $9 "
#
49 K ; CC % #
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How to Modulate Dual-Wavelength Laser Source
Modules

| NOTE e e
NOTE hooo# $58%

J $ "B
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How to Use Laser Source Modules Laser Sources

How to Use Triggers

How to Use Output Triggering

b
J 3 IO

$ 6 "
1 # How to Set the Trigger Configuration

2/ % # 6/ A
31/ D; 1 &E$ $ , !

Figure 62 Output Trigger Mode

4 /7 $ $

N B3 7 &E

N D & E % J ¢
$

59 , Kk
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Tunable Lasers
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How to Set the Laser to the Dark Position................ 127
The Analog Output . ... 128
How to Set the Wavelength........................ 130
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How to Set the Wavelength Directly ..................... 131
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How to Perform a Wavelength Sweep ............... 134
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How to Set the Wavelength Sweep...................... 135
How to PerformaSweep............... ... ... ... ..... 137
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How to Use the Internal Modulation..................... 142
How to Use External Modulation........................ 144
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How to Performa LambdaZero ............ ... ... ....... 155
Auto Cal Off .. .. 156
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What is a Tunable Laser ? Tunable Lasers

What is a Tunable Laser ?

How to Set the Power

N 1"B? ; How to Set the
Output Power of a CW Signal

N How to Modulate a Signal

N 1 2 How to Increase
Linewidth

56 &#!H D;)E

5 8 6 &#!H
How to Modulate a Signal

Attenuator
5% ! $
N D E /7 3 $

$ $
N D/ E/ $
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Tunable Lasers What is a Tunable Laser ?

How to Set the Qutput Power of a CW Signal

How to Set Output Power

))) *k*k B
Attenuator
5% &
69 VAR < D E <
1/ G 69 h
2/  DBE , !
39, !
4 <)) 64 Qi 4 H ] B
!

How to Set the Optical Output

6 6 %
19 68 H
2 6 ; H !
34 /7 $7
N D+ $ 1> %E : <3

8 <8 2% (-
N D #it,> E # #
< 1##<? : $
(-
N D > 1 7B $ &
N D > 1 7B $ &
H#Hi<
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Figure 63 Setting Hogh Power parameters

Figure 64 Setting Low SSE parameter

5% D > % D > - 7E
NOTE $

Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition 123



Tunable Lasers
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What is a Tunable Laser ?

$ $ %<8

%<8 6 ,
$ %<8 6 ! %

How to Set the Optical Output

17 G; H
2/ $

How to Enable the Optical Output

3/ G# H !
4 7/ D; E $ $ , !
%<8 $
5 $ $
$ $ $
; $
$ 6 ! % H#H< $
D ##,E %<8 6 !
$ $ (-
$ " =< $
6 , : 6 $ D > 1= 7E
%<8 6 s
5% $ w<8 $
5 % $
$ %<8 $

How to Set Power and Attenuation
Attenuator
5% & $
1/ % 68 H
2" 6 %

How to Set the Optical Output

$

37 GOH 69 H

Agilent 8163A/B, 8164A/B & 8166A/B Mainframes, Sixth Edition



4 /7 D E <
5§ ) $ <
6 509 /7 D/ El (.2
D E
a / 69 /7 | <
b / D/ E < 6
0
17 6 H§ xx* $ <

Figure 65 Setting Attenuation
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What is Excessive Power ?

5 ;<59 $ % s

Figure 66 Excessive Power

$
N
N 69 H
N 69 ;+#
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What is a Tunable Laser ? Tunable Lasers

How to Set the Laser to the Dark Position

Attenuator

5% & $
D8 E

17/ % 6/ A $
2/ D8 E < 8 9

3/
— <0On>, to enable the dark position, or

— <Off>, to disable the dark position
49 < /
59 ™ H 7/
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Tunable Lasers What is a Tunable Laser ?

The Analog Output

5 @" $
% $ 8"
Voltage, VA
[ATTEN.]=10 dB [ATTEN.]=0dB
5V
| -
I l
2mW 20 mW [P}, mW

Figure 67 Output Power and the Analog Output in <Manual ATT.> Mode
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5% %
6 $

5 D/ E/ GOH

5 D E /

17/ GOH 69 H

2/ D E , !
3o, !
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How to Set the BNC Output Line Mode as an Analog

Output

59 o/ D6(; E 667H

6/ DAGSE , !

o

Attenuator

5% $ $ %
D/ E

/
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Tunable Lasers How to Set the Wavelength

How to Set the Wavelength

N 12 $

Wavelength Range

< $ %
% # ; n
I(-* +-, 40, +7F 47, D7D 47 % 4
> $
< $ %
% $
C ;
Permitted Range Not to Scale
| -
Specified Range
-
1450 1460 1580 1600 nm

Figure 68 Specified and Permitted Wavelength Range
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How to Set the Wavelength Directly

H-))
17/ %
2/ 6 , |
3 < n-) )= ,y !
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Tunable Lasers How to Set the Wavelength

How to Set a Relative Wavelength

$ ; $
8 1 2
J 8 8)
- «&) +
1,33 1 b
J | A%k - )-)
1/ % 8
29 G/
3/ D. & E , !
4/ D;)) E § $ , ! (

Figure 69 Setting a Relative Wavelength
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How to Change the Output Wavelength
17 6 H , 16 J

2< 1o~ .

V! $
NOTE ?H

D +E
NOTE $

J ! ; $
NOTE W $

How to Change the Frequency Offset

4/ 6 H , TG J s )
J

b < I esex , ! J $ 6 H DA oF

6 $
NOTE ?H
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Tunable Lasers How to Perform a Wavelength Sweep

How to Perform a Wavelength
Sweep

What is a Wavelength Sweep ?
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How to Perform a Wavelength Sweep Tunable Lasers

How to Set the Wavelength Sweep
The Sweep Parameters

N # IH

N G# & H How to Perform a Sweep
N 6/ & H How to Set the Repeat Mode ’

D( E G# H
$ D; -1 &E D# O &E
How to Use Output Triggering

T .
—
,
,
> '
,
,

Step}_;'_'
u—" I<->|

. Dwell
Startf— Time

—_—

Sweep Cycles =1

——

Figure 70 The Parameters for a Stepped Wavelength Sweep

How to Set the Repeat Mode
o/ & H L3

N # D- E § $ $ # I
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Tunable Lasers How to Perform a Wavelength Sweep

N # E $ $ $
# 14 $ $ # A
0! & $
<Twoway> <Oneway>
A1 2 3 A 1 2 3

Stop ¢ Stop {

Start- Start-

. -

Figure 71 Repeat Modes

How to Set the Maximum Power for the Sweep Range

9 69 ;+# A ;
$$ $
How to Set the Output Power of a CW Signal 9

69 +# H
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How to Perform a Wavelength Sweep

How to Perform a Sweep

N D

&E $

6# $

How to Execute a Stepped Sweep
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D- E $ $ . !
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* )*** I
) :

6? # H 0,
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18 $ 8
a press [Stop] to end the sweep, or

b press [Pause] to pause the sweep. The screen in Figure 73 appears. You

can:
N9 6" H $
N9 69 H 6@ ;H $
N9 o M

Figure 72 Executing a Stepped Sweep

Figure 73 Pausing a Stepped Sweep
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How to Execute a Continuous Sweep

" 1073
!
b $
& 0!
; n,*

D )

17 % 68 H

2/ o# & H , K

3/ D( <@ <?

4 /7 # A

B < 1), %

6 / # H

7<) i

8/ G , Kk

g < w i

10/ A

17 ) o+ $ , !

12/ #

13< I Hkk ,

D( i
; 21 oeE o0 e
How to Use Output Triggering ’

149 6 $ %

159 6? # H
|
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How to Perform a Wavelength Sweep

368,LambdaStop <=Lamb
daStart

start wavelength must be smaller than stop wavelength

369,sweepTime < min

the total time of the sweep is too small

370,sweepTime > max

the total time of the sweep is too large

371 triggerFreq > max

the trigger frequency (calculated from sweep speed divided by
sweep step) is too large

372,step < min

step size too small

373, triggerNum > max

the number of triggers exceeds the allowed limit

374, Lambdalogging = On
AND Modulation = On
AND ModulationSource!

The only allowed modulation source with the lambda logging
function is coherence control.

= CoherenceControl

375,LambdaLogging = On |lambda logging only works "Step Finished" output trigger
AND TriggerOut! = configuration

StepFinished

376,Lambda logging in
stepped mode

lambda logging can only be done in continuous sweep mode

371, step not multiple of

<xX>

the step size must be a multiple of the smallest possible step size

16

a when the sweep is completed, or

b when you press [Stop].

How to Perform a Manual Sweep

$ 69
$

1)0*
1/ %
2/ 6H# & H
3/ D E
49 - L
59 6 H

$ D E
H 5
$
N
$ 1
8
, K
$ $ !
1.0
$ $ B
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Figure 74 Performing a Manual Sweep

89 ( s K
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Tunable Lasers How to Modulate a Signal

How to Modulate a Signal

How to Use the Internal Modulation

J R $ 8§

Output
Power

How to Set the Output Power of a Modulated Signal

Figure 75 The Modulated Signal

))) *k*k B
17 b 68 H $
2/ 6HH' 69 !
3/ D_.E § $ , !
49 , |
5 <)) %+ 4 Q64 HJ D BE
|

How to Set the Frequency of a Modulated Signal
J $ (O)** :F
6/ J s 6 &OH , !
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How to Set the Modulation Mode
8/ 6 &#H , !

9/ D* I E § $ , ! ; Int
%
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How to Modulate a Signal

How to Use External Modulation

N D,D
N D,D
N D-

I 3 E&<; 8 /
! E&<; 7/
< 2 E&B %
8 / 5

N D 2 Ei<;

N D(

L (TELT

External Digital Modulation

< U6k $
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@Il ) !_’*
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,!(—* ’!(_’ & @II @"
@ll ,!(,3 &
@Il
; (= ; $
@ll
Input 4 TTL-level Input Signal
Voltage
t
Optical 4 Optical Output Signal
Output
Power
T

Figure 76 External Digital Modulation
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How to Modulate a Signal Tunable Lasers

1/ % 68 H

2/ 6 &#!H , !

37 D,D ! 3 E S $ , K ;
ExtD %

External Analog Modulation

<; ): ):
DR $
@" $ %
@ Py
,!_,, ,!(0, s!(s* ,!(,,
(- SICHN I & @"
@" 1’3 &
@
; (= ; $
@"
Anal
g ] o
15%
? Output
Power
t=

Figure 77 External Analog Modulation and Output Powr

1/ % 68 H

2/ 6 &#!H , !
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Wavelength Locking

$ $
$ @e" $ %
0’ $
B $; $
$ $ $ $

59

J $# ; % / 4 >

@ll !!_!*
CAUTION !!_1, 1!(0, 1!(1* 1!(1,
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@ll
v
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Figure 78 Wavelength Locking
1/ % 68 H
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3/ D. 2 E $ $ , Kk
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CAUTION

NOTE

NOTE

External Digital Modulation using Input Trigger
Connector

<: %0 $
5 $
; External Digital
Modulation
; )= ; 5
Nk
6 ? 5
8 $ ;
5 o 5
D 2 E 6 &#!H
1’3 % $
5 $3
: D E 8 $t
% R $ %
J $ TR O:F
N 13 %
$3
N p
$ )*R
; 5
1/ % 68 H
2 /7 6 &#!H !
3/ D 2 E $ $ , Kk ; Back

External Digital Modulation Using Trigger Feedback

<: 8 / $
$
0! $ F
$ F
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Tunable Lasers How to Modulate a Signal

1" K L #
Menu -> Modulation Source -> internal
Menu -> Modulation Frequency -> desired value
Menu -> Output trigger mode -> Modulation

2 # K L

Menu -> Modulation Source -> Backplane (new for DFB
modules)

Menu -> Output trigger mode -> disabled (important)

K" L
Config -> Trigger -> Feedback
@ $

How to Increase Linewidth

$ %
<
)* )*/:FL$ "

$

$
1/ % 68 H
2/ 6 &# K <@ <?
3/ D( ! (1E"

; $)**/:F
49 , K ; CC %

How to Set the Output Power of a Modulated Signal
; J 3
How to Set the Output Power of a Modulated
Signal
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How to Modulate a Signal Tunable Lasers
How to Configure the Modulation OQutput
58 % @"

17/ %

How to Set the BNC Output Line Mode as a Modulation

Output
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How to Set the Modulation Output Mode
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Tunable Lasers How to Use Triggers

How to Use Triggers
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1 #  How to Set the Trigger Configuration
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Figure 79 Input Trigger Mode
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How to Use Output Triggering
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Figure 80 Output Trigger Mode
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How to Use Auxiliary Functions Tunable Lasers

How to Use Auxiliary Functions

Automatic Realignment
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Figure 81 Realign Screen
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How to Perform a Lambda Zero
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Figure 82  Zeroing Screen
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Auto Cal Off
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ACC1 4. 4K refer to specification
ACC2 10K 8 pm 3 pm
ACC3 25K 10 pm 5 pm

i
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Compact Tunable Lasers
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Compact Tunable Lasers

Compact Tunable Laser modules

Compact Tunable Laser modules

Table 11 The Agilent compact TLS family

% # 1 %2 $

Module |Description
81980A |S and C band compact TLS with SBS suppression for swept
applications
81940A |C and L band compact TLS with SBS suppression for swept
applications
81944A | C and L band compact TLS with SBS suppression for swept
applications used with PMD test system N3909A
81989A | S and C band compact TLS with SBS suppression
81949A | C and L band compact TLS with SBS suppression
T137* 713-* 713’3 ’13-3 ¢ Yot
Qr.
N 7137+ 71373 # " "
N 713-* ’13-3 " % %
< 1=
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How to Use a compact Tunable Laser

How to Use a compact Tunable

Laser

The User Interface
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SBS Suppression
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To use the SBS Suppression control (SBS-C) feature:
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Figure 83 Updated Tunable Laser channel Details including SBS Suppression
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