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WARRANTY

Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and
workmanship for a period of one (1) year from the date of shipment. If a product proves defective during this
warranty period, Tektronix, at its option, either will repair the defective product without charge for parts and labor,
or will provide a replacement in exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period and make suitable arrangements for the performance of service. Customer shall be
responsible for packaging and shipping the defective product to the service center designated by Tektronix, with
shipping charges prepaid. Tektronix shall pay for the return of the product to Customer if the shipment is to a
location within the country in which the Tektronix service center is located. Customer shall be responsible for
paying all shipping charges, duties, taxes, and any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage
resulting from attempts by personnel other than Tektronix representatives to install, repair or service the product;
b) to repair damage resulting from improper use or connection to incompatible equipment; c) to repair any
damage or malfunction caused by the use of non-Tektronix supplies; or d) to service a product that has been
modified or integrated with other products when the effect of such modification or integration increases the time
or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESS
OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’
RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND
EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR
THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.






Preface

This is the service manual for the AWG2041 Arbitrary Waveform Generator.
The manual contains information needed to service the AWG2041 to the
module level.

Manual Structure This manual is divided into sections, such as Specifications and Theory of
Operation. Further, some sections are divided into subsections, such as
Product Description and Removal and Installation Procedures.

Sections containing procedures also contain introductions to those proce-
dures. Be sure to read these introductions because they provide information
needed to do the service correctly and efficiently. The following contains a
brief description of each manual section.

m  Specifications — contains a description of the AWG2041 and its charac-
teristics.

m  Operating Information — includes general information and operating
instructions at the level needed to safely power on and service the
AWG2041.

m  Theory of Operation — contains circuit descriptions that support general
service to the module level.

®m  Performance Verification — contains a collection of procedures for
confirming that the AWG2041 functions properly and meets warranted
limits.

m  Adjustment Procedures — contains a collection of procedures for adjust-
ing the AWG2041 to meet warranted limits.

®  Maintenance — contains information and procedures for performing
preventive and corrective maintenance of the AWG2041. These instruc-
tions include cleaning, module removal and installation, and fault isola-
tion to the module.

m  Options — contains information on servicing any of the factory-installed
options that your AWG2041 includes.

m  Electrical Parts List — contains a statement referring you to Mechanical
Parts List, where both electrical and mechanical modules are listed. See
below.

m  Diagrams — contains block diagrams and an interconnection diagram
useful in isolating failed modules.

m  Mechanical Parts List — includes a table of all replaceable modules,
their descriptions, and their Tektronix part numbers.
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Manual Conventions

This manual uses certain conventions that you should become familiar with.

Some sections of the manual contain procedures for you to perform. To
keep those instructions clear and consistent, this manual uses the following
conventions:

m [nstructions for menu selection follow this format: FRONT PANEL BUT-
TON—Main Menu Button—Side Menu Button. For example, “Press
UTILITY—Misc—Config...—+Reset to Factory—+0.K.”

m  Names of front panel controls and menus appear in the same case
(initial capitals, all uppercase, etc.) in the manual as is used on the
AWG2041 front panel and menus. Front panel names are all upper-case
letters; for example, MODE MENU, CH 1, etc.

®m Instruction steps are numbered unless there is only one step.

Modules

Throughout this manual, any replaceable component, assembly, or part of
the AWG2041 is referred to generically as a module. In general, a module is
an assembly (like a circuit board), rather than a component (like a resistor or
an integrated circuit). Sometimes a single component is a module; for
example, the chassis of the AWG2041 is a module.

Safety

Symbols and terms related to safety appear in the Safety Summary near the
beginning of this manual.

Finding Other
Information

Other documentation for the AWG2041 Arbitrary Waveform Generator in-
cludes:

m  The AWG2041 User Manual contains a tutorial to quickly describe how to
operate the AWG2041. It also includes an in-depth discussion on how to
more completely use AWG2041 features.

m  The AWG2000 series Programmer Manual explains how to control the
AWG2041 with a computer through the GPIB or RS-232-C interface.

Preface
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Injury Precautions

Use Proper
Power Cord

Avoid Electric
Overload

Ground the Product

Do Not Operate
Without Covers

Use Proper Fuse

Do Not Operate in
Wet/Damp Conditions

Do Not Operate
in Explosive
Atmosphere

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage
to this product or any products connected to it.

Only qualified personnel should perform service procedures.

To avoid fire hazard, use only the power cord specified for this product.

To avoid electric shock or fire hazard, do not apply a voltage to a terminal that is
outside the range specified for that terminal.

This product is grounded through the grounding conductor of the power cord.
To avoid electric shock, the grounding conductor must be connected to earth
ground. Before making connections to the input or output terminals of the
product, ensure that the product is properly grounded.

To avoid electric shock or fire hazard, do not operate this product with covers or
panels removed.

To avoid fire hazard, use only the fuse type and rating specified for this product.
To avoid electric shock, do not operate this product in wet or damp conditions.

To avoid injury or fire hazard, do not operate this product in an explosive
atmosphere.
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General Safety Summary

Product Damage Precautions

Use Proper
Power Source

Provide Proper
Ventilation

Do Not Operate With
Suspected Failures

Do not operate this product from a power source that applies more than the
voltage specified.

To prevent product overheating, provide proper ventilation.

If you suspect there is damage to this product, have it inspected by qualified
service personnel.

Safety Terms and Symbols

Terms in This Manual

These terms may appear in this manual:

result in injury or loss of life.

/\ WARNING. Warning statements identify conditions or practices that could

result in damage to this product or other property.

/|\ CAUTION. Caution statements identify conditions or practices that could

Terms on the Product

These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the
marking.

WARNING indicates an injury hazard not immediately accessible as you
read the marking.

CAUTION indicates a hazard to property including the product.

Xiv



Symbols on the The following symbols may appear on the product:
Product

4 S VAN

DANGER Protective Ground ATTENTION
High Voltage (Earth) Terminal Refer to
Manual

Certifications and Compliances

General Safety Summary

(]

Double
Insulated

CSA Certified Power  CSA Certification includes the products and power cords appropriate for use in
Cords the North America power network. All other power cords supplied are approved

for the country of use.
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Do Not Service Alone

Disconnect Power

Use Caution When
Servicing the CRT

Use Care When
Servicing With Power
On

X-Radiation

Service Safety Summary

Only qualified personnel should perform service procedures. Read this Service
Safety Summary and the General Safety Summary before performing any service
procedures.

Do not perform internal service or adjustments of this product unless another
person capable of rendering first aid and resuscitation is present.

To avoid electric shock, disconnect the main power by means of the power
cord or, if provided, the power switch.

To avoid electric shock or injury, use extreme caution when handling the CRT.
Only qualified personnel familiar with CRT servicing procedures and precau-
tions should remove or install the CRT.

CRTs retain hazardous voltages for long periods of time after power is turned
off. Before attempting any servicing, discharge the CRT by shorting the anode
to chassis ground. When discharging the CRT, connect the discharge path to
ground and then the anode. Rough handling may cause the CRT to implode.
Do not nick or scratch the glass or subject it to undue pressure when removing
or installing it. When handling the CRT, wear safety goggles and heavy gloves
for protection.

Dangerous voltages or currents may exist in this product. Disconnect power,
remove battery (if applicable), and disconnect test leads before removing
protective panels, soldering, or replacing components.

To avoid electric shock, do not touch exposed connections.

To avoid x-radiation exposure, do not modify or otherwise alter the high-voltage
circuitry or the CRT enclosure. X-ray emissions generated within this product
have been sufficiently shielded.
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Introduction

This manual contains information needed to properly service the AWG2041
Arbitrary Waveform Generator, as well as general information critical to safe
and effective servicing.

To prevent personal injury or damage to the AWG2041, consider the follow-
ing before attempting service:

m  The procedures in this manual should be performed only by a qualified
service person

m  Read the Safety Summary found at the beginning of this manual
m  Read Preparation for Use in section 2, Operating Information

When using this manual for servicing be sure to follow all warnings, cau-
tions, and notes.

Adjustment Interval

Generally, the manual adjustments described in section 5, Adjustment
Procedures, should be done every 12 months. In addition, adjustment is
recommended after module replacement.

Strategy for Servicing

Throughout this manual, the term module, refers to any field-replaceable
component, assembly or part of the AWG2041.

This manual contains all the information needed for periodic maintenance.
(Examples of such information are procedures for checking performance
and for readjustment.)

Further, it contains all information for corrective maintenance down to the
module level. To isolate a failure to a module, use the fault isolation proce-
dures found in Troubleshooting, part of section 6 Maintenance. To remove
and replace any failed module, follow the instructions in Removal and Instal-
lation Procedures, also part of section 6. After isolating a faulty module,
replace it with a fully-tested module obtained from the factory. Section 10,
Mechanical Parts List, contains part number and ordering information for all
replaceable modules.

Tektronix Service
Offerings

Tektronix provides service to cover repair under warranty as well as other
services that may provide a cost-effective answer to your service needs.

AWG2041 Service Manual
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Introduction

Whether providing warranty repair service or any of the other services listed
below, Tektronix service technicians are well equipped to service the
AWG2041. Tektronix technicians train on Tektronix products; they have
access to the latest information on improvements to the AWG2041 as well as
the latest new options.

Warranty Repair Service

Tektronix warrants this product for one year from date of purchase. (The
warranty appears on the back of the title page in this manual.) Tektronix
technicians provide warranty service at most Tektronix service locations
worldwide. The Tektronix product catalog lists all service locations world-
wide.

Repair or Calibration Service

The following services can be purchased to tailor repair and/or calibration of
the AWG2041 to fit your requirements.

At-depot Service — Tektronix offers several standard-priced adjustment
(calibration) and repair services:

m A single repair and/or adjustment

m  Calibrations using equipment and procedures that meet the traceability
standards specific to the local area

®  Annual maintenance agreements that provide for either calibration and
repair or calibration only of the AWG2041

Of these services, the annual maintenance agreement offers a particularly
cost-effective approach to service for many owners of the AWG2041.

Self Service

Tektronix supports repair to the module level by providing Module Exchange.

Module Exchange — This service reduces down-time for repair by allow-
ing you to exchange most modules for remanufactured ones. Tektronix ships
an updated and tested exchange module from the Beaverton, Oregon
service center, typically within 24 hours. Each module comes with a 90-day
service warranty.

For More Information — Contact your local Tektronix service center or
sales engineer for more information on any of the repair or adjustment
services just described.
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Product Description

The AWG2041 is a portable arbitrary waveform generator capable of gener-
ating both arbitrary waveforms and standard function waveforms. Key fea-
tures include:

m  Arbitrary waveform generation from waveform data files that you:
m  Create using the graphical waveform editor
m  Generate from equations you create using the equation editor
m  Transfer from GPIB or RS-232-C interfaces

m  Directly transfer from a Tektronix TDS Digitizing Oscilloscope, 2200
Series, 2400 Series or 11000 Series Digital Storage Oscilloscope
(DSO), DSA Series Digitizing Analyzer, RTD710A Transient Digitizer,
AFG2020 Arbitrary Function Generator, or from another AWG2000
Series Arbitrary Waveform Generator

= Continuous generation of arbitrary waveform data files you specify in a
sequence file

m  Stepped arbitrary waveform generation of waveform data files and/or
sequence files you specify in an autostep file (Autostep mode)

m  Point clock rate from 1 kHz to 1.024 GHz

m  Continuous, triggered, burst or gated trigger modes

m  Waveform advance and autostep modes

m [nternal waveform memory of 1 M words X 8 bits (4 M bytes, Option 01)
m Internal catalog memory of 4 M bytes (10 M bytes, Option 01)

m  Waveform file storage in internal nonvolatile memory (512 K) or on
external disk

m  Two waveform marker
m  Rear-panel waveform output in digital format (Option 03)
m  Editing in frequency domain (floating point processor, Option 09)

m  Sample waveform library and sample GPIB programming examples on
disk

m Standard function waveforms

m [nternal diagnostic/calibration

AWG2041 Service Manual 1-1



Product Description

1-2

Specifications



Nominal Traits

This subsection contains a collection of tables that list the various nominal
traits that describe the AWG2041 Arbitrary Waveform Generator. Electrical

and mechanical traits are included.

Nominal traits are described not by equipment performance and limits but

by such things as memory capacity.

Electrical Characteristics

Characteristics Description Performance
Test
Arbitrary Waveforms
Waveform Memory
Memory Length 1 M words x 8 bits
4 M words x 8 bits (Option 01)
Marker Memory
Memory Length 1 M words x 2 bits
4 M words x 2 bits (Option 01)
H/W Sequencer On or Off (Select On or Off with on-screen menu and GPIB
control.)
Sequence Memory
Memory Length 5460 steps maximum
Sequence Counter 1 to 65536 (H/W Sequencer : On)
Data Points of Waveform
H/W Sequencer : On 640 to 1M or 4M (Option 01) points in multiple of 32
H/W Sequencer : Off 32 to 1M or 4M (Option 01) points in multiple of 32
NVRAM 0.5 M bytes
Catalog Memory 4 M bytes
10 M bytes (Option 01)
Clock Generator
Frequency Range 1.000 000 kHz ~1.024 000 GHz
Resolution 7 digits
Reference Oscillator
Nominal Frequency 16.77721 MHz
Main Output
DA Converter
Resolution 8 bits
AWG2041 Service Manual 1-3



Characteristics

Electrical Characteristics(Cont.)

Characteristics Description Performance
Test
Main Output
Amplitude
Range 20mVto2Vinto 50 Q
Resolution 1imVv
Offset
Range —1.000 V to +1.000 V into 50 Q
Resolution 1mV
Impedance 50 Q
Operating Modes
Continuous Generates the waveform or sequence continuously. Check Cont
Mode.
Page 4-13
Triggered Output quiescent until triggered by an GPIB, external, or Check Trig-
manual trigger; then generates a waveform or sequence gered Mode.
only one time. Page 4-14
Burst This operation is available only in H/W Sequencer off. Check Burst
Mode.
H/W Sequencer : Off Output quiescent until triggered by an external, GPIB or Page 4-19
manual trigger; then generates a waveform/sequence up
to 65536 times.
Gated Same as Continuous mode, except waveforms or se- Check Gated
quences are output for the duration of the gated signal. Mode.
Page 4-16
Waveform Advance Check Wave-

H/W Sequencer : On

Output quiescent until triggered by an external, GPIB, or
manual trigger; then generates the waveform/sequence in

form Advance
Mode.

] , g : . Page 4-20,
the sequence file continuously until the next trigger signal. | 4 0o
H/W Sequencer : Off Output quiescent until triggered by an external, GPIB, or
manual trigger; then generates the waveform/sequence in
the sequence file one time and waits the trigger for the
next waveform output.
Autostep Output quiescent until triggered by an GPIB, external, or Check Auto-
manual trigger; then generates the waveform/sequence in [ step Mode.
the autostep file. When an autostep signal is received from | Page 4-23
the rear panel or the command is given manually, the
instrument moves to the next waveform or sequence wave-
form in the autostep file. The output parameters (ampli-
tude, offset, etc.) are changed.
Slave Receive the master clock signal higher than 650 MHz from | Check Slave
the Master AWG2041 for the parallel operation. Mode.
Page 4-26
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Electrical Characteristics(Cont.)

Characteristics

Characteristics Description Performance
Test
Filter
Type Low pass filter with Bessel characteristics
100 MHz
50 MHz
20 MHz
10 MHz
Auxiliary Output

MARKER
Level —2.0Vto02.0Vinto 50 Q (Hi/Lo)

Resolution 0.10V
Number of Marker 2
Connector BNC

BUSY
Level Positive polarity TTL pulse
Output Resistance 51Q
Connector SMB

SYNC
Level Positive polarity TTL pulse
Output Resistance 51 Q
Connector SMB

MASTER CLOCK
Level 100K ECL compatible
Connector SMB

Digital Data Out (Option 03)

Output Signal Data (DO to D7), Clock Digital Data
Level 100K ECL compatible g:éé04rjzgks
Connector SMB

Auxiliary Input

TRIGGER
Threshold Level -5Vto5V
Resolution 0.1V
Impedance 1 kQor50Q
Connector BNC
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Electrical Characteristics(Cont.)

Characteristics

Description

Performance
Test

Auxiliary Input

STOP TRIGGER
Threshold Level TTL
Impedance 10 kQ
Connector SMB
AUTO STEP TRIGGER
Threshold Level TTL
Impedance 10 kQ
Connector SMB
EXTERNAL CLOCK
Impedance 50 Q, AC Coupling
Connector SMB
SLAVE CLOCK
Threshold Level 100K ECL

Impedance 50 Q, terminated to —2.0 V
Display
CRT
Display Area 13.2 cm (5.2 inches) horizontally by 9.9 cm (3.9 inches)
vertically
Resolution 640 (H) x 480 (V) pixels

Function Generator

Waveform Shape

Sine, Triangle, Square, Ramp, Pulse

Output Parameter

Frequency 1.000 000 Hz to 10.000 00 MHz

Amplitude 20 mV to 2 Vinto 50 Q, can be setin 1 mV increments

Offset —1.000 V to 1.000 V into 50 Q, can be setin 1 mV incre-
ments

Polarity Normal, Invert

Duty 0% to 100%, Pulse only, can be set in 1% increments

Operating Mode

Continuous mode

Auxiliary Output

Marker

2 Vinto 50 Q, generated at the starting point of the wave-
form. The duty ratio for the pulse is 10%.
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Electrical Characteristics(Cont.)

Characteristics

Characteristics Description Performance
Test
AC Power Source
AC Line Power
Fuse Rating 6 A first blow, 250 V, UL198G (3AG) or 5 A (T), 250V,
IEC127
Battery
Type Li3 V, 650 mAH
Mechanical Characteristics
Characteristics Description
Net Weight
Standard 10.5 kg
Size
Height 164 mm (6.4 inches.) with feet
Width 362 mm (14.3 inches.) with handle
Length 491 mm (19.25 inches.) with front cover
576 mm (22.2 inches.) with handle extended
1-7
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Warranted Characteristics

This section will describe the warranted characteristics of the AWG2041.
These can be divided into two main categories: electrical characteristics and

environmental characteristics.

Performance Conditions

The electrical characteristics are valid under the following conditions:

1) The instrument must have been calibrated at an ambient temperature

between +20°C to +30°C.

2) The instrument must be in an environment whose limits are described in

Environmental Characteristics.

3) All tolerance limits apply after a 20 minute warm up and an execution of

the self calibration.

4) The instrument is operating at an ambient temperature between +10°C

to +40°C, unless otherwise noted.

Electrical Characteristics

Characteristics Description Performance
Test
Clock Generator
Stability +1 ppm/year (20°C to 30°C)
Accuracy Check Clock
precuency
Page 4-29
Phase noise —75 dBc/Hz at 1 GHz (10 kHz offset)
Jitter 20 ps rms at 1 GHz (calculated from the phase noise from
100 Hz to 200 kHz)
Main Output
DA Converter
DNL Within 0.5 bit
INL Within 1 bit
Output Volts —2.0Vto +2.0Vinto 50 Q
Amplitude No offset Check Ampli-
tude Accura-
DC Accuracy + (1% of amplitude + 2 mV) Eﬁ'ge 4-30
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Electrical Characteristics(Cont.)

Characteristics Description Performance
Test
Main Output
Offset Waveform data; 7F, No Filter, Amplitude 20 mV Check Offset
Accuracy.
Accuracy + (1% of offset + 5 mV) Page 4-32
Reverse Power Protection Upto 04 W
Pulse Response Clock 1 GHz, Waveform Data; 00 and FF, No Filter, No Pulse Re-
offset (measured in the 500 MHz BW) sponse
Rise Time ?g {1/)3 maximum (when the amplitude is greater than g:geglzs_é‘l
1.5 ns maximum (when the amplitude is smaller than and
equalto 1.0V)
Aberration Within +10% (when the amplitude is greater than 1.0 V)
Within +7% (when the amplitude is smaller than and
equalto 1.0V)
Flatness Within +3% (After 50 ns from rise/fall edges)
Sine Wave Characteristics Clock 1 GHz, Waveform Point 32, Frequency 31.25 MHz, Sine Wave
Amplitude 1.0V, No Filter, No offset. Checks.
Harmonics —45 dBc maximum (DC to 400 MHz) Page 4-36
Noise —50 dBc maximum (DC to 400 MHz)
Phase Noise —90 dBc/Hz at 10 kHz offset
Auxiliary Output
MARKER AUX Output
Checks.
Level —2.0Vto +2.0Vinto 50 Q Page 4-37
—4.0Vto +4.0Vinto 1M Q
Accuracy Within £0.1 V £5% of setting
BUSY
Delay Within 60 ns from the external trigger (see Ty4 in
Figure 1-1)
Within 150 ns of the end of waveform output (see T47 in
Figure 1-1)
SYNC
Delay Within 60 ns from the external trigger (see Ty3 in Figure

1-1)

Digital Data Out (Option 03)

Skew Between Data

Within £250 ps
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Electrical Characteristics(Cont.)

Characteristics

Characteristics

Description

Performance
Test

Auxiliary Input

TRIGGER External Trig-
ger Input
° Checks.
Accuracy + (5% of Level + 0.1V) Page 4-43
Pulse Width 10 ns minimum (with an amplitude of 0.2 V)
Sensitivity 0.2 V minimum (with a square wave of 1 MHz)

Maximum Input Volts

+10V (DC + peak AC) when an input impedance of 1 kQ
is selected

+5V (DC + peak AC) when an input impedance of 50 Q
is selected

Delay

To marker from trigger (see Tyo in Figure 1-1)

Internal Clock

Within (45 ns + 3 clocks) (at 650 MHz or greater)
Within 60 ns (at less than 650 MHz)

External Clock

Within (45 ns + 3 clocks)

External Trig-
ger Input
Checks.
Page 4-47

Jitter

Internal Clock

Within =+ (0.5 clocks + 200 ps) (at 650 MHz or greater)
Within +0.8 ns (at less than 650 MHz)

External Clock

Within + (0.5 clocks + 200 ps)

Trigger Hold Off 500 ns maximum External Trig-
ger Input
Checks.
Page 4-43
STOP TRIGGER
Pulse Width 100 ns minimum

Maximum Input Volts

0Vto +5V (DC + peak AC)

Delay 100 ms maximum
AUTO STEP TRIGGER
Pulse Width 100 ns minimum

Maximum Input Volts

0Vto +5V (DC + peak AC)

Delay

100 ms maximum

AWG2041 Service Manual
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Electrical Characteristics(Cont.)

Characteristics Description Performance
Test

Auxiliary Input

EXTERNAL CLOCK External
Clock In

Input Frequency Range 10 MHz to 1 GHz Check.
Sensitivity 400 MV, (—4.0 dBm) Page 4-47
Maximum Input Volts 1.0 Vpp (+4.0dBm), DC+20 V

SLAVE CLOCK
Maximum Input Volts -2.0Vto 0.0V
Frequency Range 650 MHz to 1.0 GHz

Function Generator

Frequency Accuracy +1 ppm

Sine Wave Characteristics
Flatness Within +1 dB (100 kHz reference)

Ext Trigger J \— ___________
-

T3
. — >
SYNC Out 3 T T
: d4 -
BUSY Out } | ‘ ;
: L ! Td7 .
CH1 s 1

e Ty
MARKER ool X X
- T
Data Out ootogloaloa X A X
—> i<— Tas

crockou — UL UL

Figure 1-1: Trigger Delay
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Electrical Characteristics

Characteristics

Description

AC Power Source

Voltage
Range
90 VAC to 250 VAC 48 Hz to 63 Hz
90 VAC to 127 VAC 48 Hz to 440 Hz
Maximum Power Consumption | 300 W
Maximum Current 4 A

Environmental Characteristics

Characteristics

Description

AC Power Source

Temperature

Operating

+10°C to +40°C

Non operating

—20°C to+60°C

Relative Humidity
Operating

20% to 80% (No condensation)
Maximum wet—bulb temperature 29.4°C

Non operating

5% to 90% (No condensation)
Maximum wet-bulb temperature 40.0°C

Altitude
Operating

To approx. 4.5 km (15 000 ft).
Maximum operating temperature decreases 1°C each 300 m above 1.5 km.

Non operating

To approx. 15 km (50 000 ft).

Dynamics

Vibration

Operating

0.33 MMp-p, 10 to 55 Hz, 15minutes

AWG2041 Service Manual
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Environmental Characteristics(Cont.)

Characteristics Description
Dynamics
Shock
Non operating 294 m/s? (30 G), half-sine, 11 ms duration.
Safety
Third Party Certification UL1244
CSA C22.2 No.231
Self-Declaration IEC 1010-1

Electromagnetic Compatibility

EMC
Emissions
Enclosure EN55011 Class A limits for radiated emissions
AC Main EN55011 Class A limits for conducted emissions
EN60555-2 Power Line Harmonics
Immunity
Enclosure IEC 801-3 Electromagnetic Field, 10 V/m, 27 MHz to 500 MHz
(up to 200 mV|, , noise may be output in this test.)
IEC 801-2 ESD, 8 kV
AC Main IEC 801-4, 4 kVp-p, 5/50 ns T,/T, 5 kHz

Installation Requirements

Power Consumption
(Fully Loaded)

300 watts max. Maximum line current is 4 Arms at 50 Hz, 90 V line.

Surge Current

30 A peak for < 5 line cycles, after product has been off for at least 30 s.

Cooling Clearance

Top 7.5 cm (3 inches)
Side 15 cm (6 inches)
Rear 7.5 cm (3 inches)
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Typical Characteristics

This section describes the typical characteristics for the AWG2041. These
values represent typical or average performance and are not guaranteed.

Electrical Characteristics

Characteristics Description
Main Output
Small Signal Bandwidth 250 MHz (Amplitude=0.5 V)
Filters

Rise Time

10MHz 35ns

20MHz 17 ns

50MHz 7.0ns

100MHz 3.5ns
Delay Delay from marker (see Tq¢ in Figure 1-1)

10MHz 42 ns

20MHz 22 ns

50MHz 12 ns

100MHz 7.0ns

Through 25ns

Auxiliary Output

MARKER

Rise/Fall Time Within 1 ns (at 1 Vp_p)

Marker Skew Within 250 ps
SYNC

Signal Duration 100 ns (see T4 in Figure 1-1)

Auxiliary Input

EXTERNAL CLOCK

Delay 13 ns from external clock to marker

Digital Data Out (Option 03)

Delay

Data to Marker 2.0 ns (see Tqys in Figure 1-1)

Clock to Data 2.5 ns (see Tyg in Figure 1-1)
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Electrical Characteristics(Cont.)

Characteristics Description

Power Supply

Battery

Back Up Time 4 years
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Preparation for Use

This subsection describes how to prepare the AWG2041 Arbitrary Waveform
Generator for use. The information describes these items:

m  Proper operating environment
m  Checking power cord and line voltage configurations
m  Checking the fuse

m  Power-on and power-off cycles

Operating
Environment

To ensure proper AWG2041 operation and long life, note these environmen-
tal requirements.

Operating Temperature

The AWG2041 operates in an environment with an ambient air temperature
between +10° C and +40° C. The AWG2041 storage temperature ranges
from —20° C to +60° C. After storage at temperatures outside the operating
limits, allow the AWG2041 chassis to stabilize at a safe operating tempera-
ture before applying power.

Ventilation Requirements

Air drawn in and exhausted through the cabinet side and bottom panels
cools AWG2041 internal circuits. To ensure proper cooling, allow the follow-
ing clearances:

Top and back 7.5¢cm (3in.)
Left and right 15cm (6in.)

The feet on the bottom of the AWG2041 cabinet provide the required clear-
ance when it is set on a flat surface. The top of the AWG2041 does not
require ventilation clearance.

CAUTION. To prevent temporary shutdown of the AWG2041, do not restrict
air flow through the chassis. If the AWG2041 shuts down unexpectedly,
improve ventilation around the AWG2041 and wait a few minutes to allow it to
cool down; then switch the power on again.

AWG2041 Service Manual
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Preparation for Use

Supplying Power

VAN

Before installing the AWG2041, note these precautions:

WARNING. To avoid equipment failure and potential fire or personal shock
hazards, do not exceed the maximum rated operating voltage of 250 V
between the voltage-to-ground (earth) and either pole of the power source.
The AWG2041 operates from a single-phase power source and has a
three-wire power cord with a two-pole, three-terminal grounding plug. Also,
before making connection to the power source, be sure the AWG2041 has a
suitable two-pole, three-terminal grounding-type plug.

To avoid personal shock hazard, do not contact conductive parts. All
accessible conductive parts are directly connected through the grounding
conductor of the power cord to the grounded (earthing) contact of the power
plug. The AWG2041 is safety Class 1 equipment (IEC designation).

To avoid personal shock hazard, do not defeat the grounding connection.
Insert the power input plug only in a mating receptacle with a grounding
contact where earth ground has been verified by a qualified service person.
Also, for electrical-shock protection, make the grounding connection before
making connection to the AWG2041 input or output terminals.

Power Cord The AWG2041 ships with the required power cord as ordered by the cus-
Information tqmer. Table 2-1 g!ves the F:olor—codlng qf the conductors in the power cord.
Figure 2-1 shows information on the available power cords.
Table 2-1: Power-cord Conductor Identification
Conductor Color Alternate Color
Ungrounded (Line) Brown Black
Grounding (Neutral) Light Blue White
Grounding (Earthing)  Green/Yellow Green
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Preparation for Use

oy

Standard* Option A1 Option A3
North American Universal Euro Australian
115V 230v 230V

Option A4* Option A5 Option 1A* Option 1B
North American Switzerland North American North American
230V 230V 115V/High Power 3-Phase

* Canadian Standards Association certification
includes these power plugs for use in the
North American power network

Figure 2-1: Optional Power Cords
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Preparation for Use

Rear Panel Controls Section 1, Specifications, lists the line voltage and frequency ranges over
which the AWG2041 operates.

Figure 2-2 shows the rear panel controls for the AWG2041.

Power Connector

- ﬂu"
/

WARNING A ATTENTION A

© [Je

9 i)

4

O

)

\

\

Fuse Principal Power Switch

Figure 2-2: Rear Panel Controls

Fuse Type and Rating The AWG2041 uses the same fuse for thg entire opgrating line voltage
range. There are two types of fuses provided. Here is the fuse type and

rating.

Table 2-2: Fuse Type and Rating
Fuse Fuse Fuse Cap

Part Number Part Number

0.25inch x 1.25inch 159-0239-00 200—-2264—-00
(UL 198G, 3AG): 6 A FAST, 250 V
5 mm x 20 mm (IEC 127): 159-0210-00 200—-2265-00
5A(T),250V
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Preparation for Use

WARNING. To avoid electrical shock, always unplug the power cord from the
socket before checking the line fuse.

To check the fuse, remove the fuse holder on the rear panel. Refer to Fig-
ure 2-2 for the location of the fuse holder. To remove the fuse holder, turn it
counter-clockwise with a screwdriver while pushing it in. Then remove the
fuse from the fuse holder.

Applying and
Interrupting Power

Consider the following information when you power on or power off the
AWG2041 or when external power loss occurs.

Power-on Cycle

At power-on, the start-up diagnostics and calibration check the AWG2041
operation. The start-up diagnostics and calibration take about 20 seconds. If
all diagnostic/calibration items complete without error, the AWG2041 dis-
plays PASS on the screen and then changes to the SETUP menu.

If the diagnostics detect an error, the AWG2041 displays FAIL and the error
code. To exit the diagnostics menu, press any key; then the system displays
the SETUP menu. See section 6 Maintenance, for information on diagnostics
and fault isolation.

NOTE. If the ambient temperature goes outside the specified operating
temperature range, an error occurs during the calibration at power-on. If this
happens, power off the AWG2041 and wait until the chassis temperature is
appropriate, then switch the power on again.

Power-off Cycle

CAUTION. To prevent loss of internally stored adjustment constants, DO NOT
power off the AWG2041 when doing any of the adjustments described in
section 5, Adjustment Procedures.

Wait for the AWG2041 to finish the operation when doing internal calibration
or adjustments or saving waveform or sequence files. Improper power-off or
unexpected loss of power to the AWG2041 can result in the corruption of
data stored in nonvolatile memory.

AWG2041 Service Manual
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Preparation for Use

Memory Backup Power

A lithium battery maintains internal nonvolatile memory, allowing the
AWG2041 to retain waveform and sequence files if AC power is lost. This
battery has a shelf life of about three years. Partial or total loss of stored
information at power-on may indicate that the battery needs to be replaced.

WARNING. To avoid risk of fire or explosion, replace the AWG2041 battery
with a lithium battery having the part number listed in section 10 Mechanical
Parts List. This battery is a safety-controlled part.

To avoid risk of fire or explosion, do not recharge, rapidly discharge, or
disassemble the battery; and do not incinerate the battery or heat it above
100° C. Also, dispose of used batteries promptly. Small quantities of used
batteries can be disposed of in normal refuse. Keep lithium batteries away
from children.

Installed Options

Your AWG2041 may include one or more options. To determine which op-
tions are installed, power on the AWG2041 and look at the display during
the power-on sequence. The AWG2041 lists the installed options after Op-
tions, near the top of the display.

Table 2-1 of this subsection gives information about line cord options. Sec-
tion 7, Options, lists other options and optional accessories. For further
information and prices of options, see your Tektronix Products catalog or
contact a Tektronix Field Office.
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Instructions for Operation

Before servicing the AWG2041, read the following operating instructions.
These instructions are at the level appropriate for servicing the AWG2041.
The user manual contains complete operator instructions.

In addition, section 4, Performance Verification, includes instructions for
making the front-panel settings required to check AWG2041 characteristics.

How to Power On

To power-on the AWG2041, follow these steps:

1. Set the PRINCIPAL POWER SWITCH (on the back of the AWG2041) to
the ON position. This switch is the main power switch; it routes power to
the standby circuit in the AWG2041.

2. Then, press the ON/STBY (standby) switch on the front (lower-left
corner) of the AWG2041. This switch applies power to the remaining
circuits of the AWG2041. Allow at least 20 minutes for the AWG2041 to
warm up.

WARNING. To avoid personal shock hazard, turn off both the ON/STBY
switch and the PRINCIPAL POWER SWITCH before servicing. The PRINCI-
PAL POWER SWITCH on the rear panel is the true power disconnect switch.
The ON/STBY (standby) switch simply toggles operation on and off. When
connected to a power source and when the PRINCIPAL POWER SWITCH is
on, the internal power supplies and much of the other circuitry of the
AWG2041 remain energized regardless of the setting of the ON/STBY switch.

To avoid personal shock hazard, set the PRINCIPAL POWER SWITCH off
before connecting or disconnecting the line cord to or from the power
source.

Internal Diagnostics
Routines

At power-on, the AWG2041 performs internal start-up diagnostics. These
diagnostics check internal circuit function and report any failures. In addi-
tion, you can initiate internal diagnostics; these diagnostics differ from the
start-up diagnostics in that they do more extensive memory checking.

AWG2041 Service Manual
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Instructions for Operation

The AWG2041 also contains internal calibration routines, which check
internal circuit function and adjust calibration constants. Run these calibra-
tion routines at power-on or whenever the AWG2041 undergoes a tempera-
ture change. For instance, run the calibration routines after the AWG2041
warms up at power-on. This warmup period and subsequent calibration
assures AWG2041 operation at optimum performance levels.

User Interface

The AWG2041 uses a combination of front-panel buttons, keys, a knob, and
on-screen menus to control generator functions. Some front-panel controls
select menus and manipulate menu items. Others enter values and units,
allow manual triggering, and turn on/off AWG2041 output. On-screen graph-
ics show various aspects of the current AWG2041 configuration.

On-screen menus set all AWG2041 functions except manual triggering and
output control. Main menus provide access to lower-level nested submenus.
Buttons in the center of the front panel select the main menus.

When you select a menu, the display shows the items controlled by that
menu and numeric values currently in effect. Buttons around the display
select lower-level menus, change menu selections, modify numeric values
and units, and execute functions.

Display

Figure 2-3 contains two examples of AWG2041 displays. To see the first
display on the AWG2041, press Edit in the MENU column; then press New
Waveform in the side menu. The second display shows an example of the
message area. Text after the illustration describes each display feature.

Status Area — The status of the AWG2041 always appears in the status
line. Status information includes the interface status (refer to programmer
manual), operating mode status, trigger status (refer to user manual), and
busy icon (a clock) which appears while loading or saving waveform or
sequence files.

Date & Time Display — This area displays the date and time set in the
UTILITY menu. The date and time display can be set to on or off.

Error Display Area — If an error occurs during operation, this area dis-
plays an error message.

Side Menu Label — This area displays a label that matches the bottom
menu that was selected.

Side Menu — When you select an item from the bottom menu, the corre-
sponding side menu appears on the right side of the screen. To select an
item, input numerals, or execute functions, push the soft button correspond-
ing to the side menu item.

2-8
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Button Operation — This area includes an explanation of front panel
operation.

Knob Icon — The knob icon appears next to an item that is selected. To
change the value of the item use the general purpose knob or press the
numeric and units keys.

Message Area — This area displays messages for the user.

Bottom Menu — Pushing any button of the MENU column or the F.G
button displays the corresponding bottom menu in the lower part of the
screen. To select an item from a bottom menu, push the corresponding soft
button.
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Status Area —>C GPIB Triggered mode waiting for Trigger %?1:2&
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Figure 2-3: Display Features
2-10 Operating Information



Instructions for Operation

Menus The AWG2041 operation is primarily controlled by means of menus that
correspond to the SETUP, MODE, EDIT, LOAD/SAVE and UTILITY buttons
in the MENU column. To display one of these main menus on the screen,
push the corresponding button. The button LED indicates which menu is
currently selected. Refer to the User Manual for more details concerning
these menus. The F.G button under the MENU column selects function
generator operation.

SETUP Menu — The SETUP menu sets the following waveform output
parameters: clock source and frequency, waveform or sequence file
selection, filter, amplitude, offset, and marker level.

MODE Menu — This menu sets the operation output mode. The
operation modes are the trigger modes (Cont, Triggered, Gated, and
Burst) and the modes which display a waveform in sequence for each
trigger (Waveform Advance and Autostep modes). This menu also has
an item for setting the system configure to either slave or non-slave.

EDIT Menu — The EDIT menu allows you to edit an existing file saved
in internal memory or to create a new file. To modify files in internal
memory, use one of the five editors, depending on the waveform file
type: waveform edit, equation edit, sequence edit, autostep edit and
split join waveform edit. Instrument with Option 09 installed have an FFT
editor to permit editing in the frequency domain and a convolution editor
to operate the waveforms convolution in high speed.

LOAD/SAVE Menu — Here are the functions for this menu:

m  LOAD menu — loads files from the AWG2041 floppy disk drive or
nonvolatile internal memory into internal memory.

m  SAVE menu — saves files from the AWG2041 internal memory onto
a floppy disk or into nonvolatile internal memory.

UTILITY Menu — Use this menu to rename or delete files saved in the
floppy disk or internal nonvolatile memory, to set the parameters of GPIB
or RS-232-C, to set AWG2041 date and time, to change display bright-
ness, to set the catalog order, to set the system configure, to set the
hardcopy port and format, to check interface status, and to execute
internal diagnosis and calibration routines.

AWG2041 Service Manual
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Waveform Files

The AWG2041 generates waveform output from four different types of wave-
form files:

m  Waveform data file (filename.WFM). This is the basic waveform data file.
It contains the waveform data that the AWG2041 loads into memory and
reads when generating waveform output. The data in this kind of file can
be created using the waveform editor, generated from equations made
using the equation editor, transferred in over an interface, or directly
transferred in from certain Tektronix instruments. In addition, the wave-
form editor displays the data in a waveform data file in three formats:
graphical, table, and timing.

m  Waveform equation file (filename.EQU). The waveform equation file
contains equations that express waveform characteristics. Compilation
of the waveform equation file generates a waveform data file. The
AWG2041 generates the waveform output from this file.

m  Waveform sequence file (filename.SEQ). The waveform sequence file
specifies a series of waveform data files. When the AWG2041 executes a
waveform sequence file, it sequentially generates waveforms from each
waveform data file, in the order specified.

m  Waveform autostep file (filename.AST). The waveform autostep file speci-
fies a series of waveform data files and/or waveform sequence files.
When the AWG2041 executes a waveform autostep file, it generates the
waveform for the first file specified when a trigger signal is received.
Then it waits for a trigger to generate the waveform, or it waits for a step
signal to advance the next specified file. The autostep file includes
output conditions.

Waveform Storage
and 1/0

The AWG2041 has both internal memory and internal nonvolatile memory
(NVRam) for waveform file storage. The AWG2041 generates waveforms
from files residing in internal memory. To save a file that is in internal
memory, copy it to nonvolatile memory or floppy disk. Only nonvolatile
memory retains files at power-off.

The AWG2041 also has a floppy-disk drive for loading files from floppy disk
into internal memory or internal nonvolatile memory and for saving files from
either memory to floppy disk. The disk drive accepts 3.5-inch MS-DOS-for-
matted floppy disks.

Loading Files

The following steps explain how to load files from a floppy disk into internal
memory.

1. Push the LOAD/SAVE button in the MENU column.

2. Turn the disk so the side with the arrow is on top; insert the disk into the
AWG2041 floppy disk drive.
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GPIB Continuous mode Stopped
Catalog : Memory Free : 3867KB Load
Mame  Type  Size Date & Time Comment
Load
Destination ——————»
Load All
Catalog : Disk  \ Free : 1020KB
Name  Type Size Date & Time Comment " ]
EQU 03-11-18 09: AMPLI TUDE MODULATION
#AM WFM 64102 93-11-18 09:30
*D_EXP EQU 744 93-11-18 09:33 DOUBLE EXPOMENTIAL PULSE
#D_EXP WFM 20582 93-11-18 09:33
*FM EQU 744 93-11-18 09:28 FREQUENCY MODULATION
Source ———————>|xF} WFM 65638 93-11-18 09:28
#*GAUSS_P  EQU 666 93-11-18 09:33 GAUSSIAN PULSE ch
#*GAUSS_P  WFM 614 93-11-18 09:33 ange
#LIN_SWP EQU 744 93-11-18 09:33 LINEAR FREQUENCY SWEEP Directory
Device Load Save Auto Load
& Disk Off

Figure 2-4: LOAD Menu

3. Push the Device button along the bottom menu to select Disk. The
menu in Figure 2-4 appears.

4. Select the Load All button along the side menu to load all files in the
root directory on the disk into the AWG2041 internal (volatile) memory.
Or, turn the general-purpose knob to highlight the file you want to load
and select Load. The display indicates which file it is loading. When
loading is complete, the clock icon disappears.

5. Push the floppy drive button and remove the disk from the floppy drive.

6. Push any button in the MENU column (other than LOAD/SAVE) to exit
the menu.

Setting Output
Parameters

The SETUP menu allows you to set various output parameters for outputting
a waveform or sequence waveform. To set the output parameters, select a
waveform or sequence file (that is already loaded into the internal memory)
as the active file.

When you select a file, the AWG2041 changes to the output parameters
associated with the file and displays these parameters on the SETUP menu.
If you modify the displayed output parameters and later save the file, the
modified output parameters are saved with the file. (if the file is locked, you
cannot modify the file contents.)

AWG2041 Service Manual
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The following steps go through the process of selecting a file and modifying
individual output parameters.

1. Push the SETUP button in the MENU column. The SETUP menu in
Figure 2-5 appears.

GPIB Continuous mode Stopped
waveform
Sequence
CH1
[Throughl[ 1.6667 |[ 6.600V |
2.0V
] 000
o.0v
1.024000MHz .
Period: --———-
Points: -———-
Max: ---—-
Min: ---—-—-
Clock  [MEMeRME  Filter Amplitude| Offset Marker
Sequence Level Text

Figure 2-5: SETUP Menu

2. Select Waveform Sequence from the bottom menu.

3. Turn the general purpose knob to highlight a file in the displayed list of
files; these are the files currently in internal memory. Then, push ENTER
to select the file; the AWG2041 changes to the output parameters
associated with the file you selected.

4. After the file is selected, push the front panel VALUE button. Now you
can modify output waveform parameters.

5. Setting individual parameters:

Push the SETUP button in the MENU column (if the button is not se-
lected). Now select the appropriate item from the bottom menu; then
use the numeric keys or general purpose knob to modify the parameter
setting.
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The following explains each item in the bottom menu.

Clock — This item sets the clock source and clock frequency. The
clock source can be set to either internal or external.

The clock period is the time between the data points for the wave-
form created. Therefore, the product of the clock period and the
number of waveform points is the waveform or sequence period. For
example, if the clock frequency is 1 GHz (period of 1 ns) and there
are 128 waveform points, the waveform period is displayed as 128
ns.

Filter — This item selects a filter that restricts the frequency band
for the output. Choose a 100, 50, 20, 10 MHz filter, or you can select
Through (no filter).

Ampl — This selection sets the voltage value for the 8-bit, full-scale,
output amplitude on the vertical scale. The amplitude can be set in
steps of 1 mV within the range from 20 mV to 2 V into 50 Q.

Offset — This item sets the offset level of the output waveform. The
offset can be set in steps of 1 mV within the range =1 V into 50 Q.

Operation Mode Settings

The MODE menu initiates the waveform output with the output conditions
set using the SETUP menu.

Push the MODE button in the MENU column. The MODE menu in
Figure 2-6 appears.

1.

Select the operation mode from the bottom menu. The operation modes
are Cont, Triggered, Burst, Gated, Waveform Advance, and Autostep.

In all modes except Cont, the trigger or gate signal source can be the
external signal applied to the TRIGGER INPUT connector or can be
generated by pushing the front panel TRIGGER MANUAL button. The
following text describes the individual modes.

Cont Mode — When you push the Cont button, the AWG2041
immediately outputs the specified waveform or sequence waveform,
continuously.
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GPIB

Continuous mode Running

CH1

Waveforn

GAUSS_P. WM

GAUSS_P . WM |]

“IIHHHHHII

waveform

Triggered Advance

Autostep

Gated ‘ Burst

Slave ‘

Figure 2-6: MODE Menu

Triggered Mode — In triggered mode, the AWG2041 outputs the
specified waveform or sequence waveform once, when a trigger
occurs.

Gated Mode — In gated mode, the gate signal controls the wave-
form or sequence output.

As long as the front panel MANUAL TRIGGER button is pushed, (or
the gating signal is true) the AWG2041 outputs the specified wave-
form or sequence. When the MANUAL TRIGGER button is released
(or the gating signal is false), the waveform output stops. When the
MANUAL TRIGGER button is pushed again, the output resumes
from the level at which the waveform or sequence output stopped.

Burst Mode — This mode can be selected only in hardware se-
quencer off state. In hardware sequencer on state, the Burst item is
not display in the MODE menu and cannot be selected.

With a trigger applied in burst mode, the AWG2041 outputs the
number of waveforms or sequences set by the burst count; when
completed, the waveform output stops.
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Waveform Advance Mode — When a sequence file has been
designated in the SETUP menu, Waveform Advance mode is used
to cause progression to the next waveform in the sequence each
time a trigger is received. The number of repetitions set with Repeat
in the sequence editor will be ignored. The output waveforms de-
pends on the hardware sequencer on/off state.

Hardware Sequencer Off — Each time a trigger is received, the
current waveform is output once only, and the instrument advances
to the next waveform.

Hardware Sequencer On — After Waveform Advance has been
selected, the instrument waits for a trigger. On receiving the first
trigger, the first waveform in the sequence file is output continuously.
On receiving subsequent triggers, the instrument finishes output of
the current waveform, and advances to the next waveform in the
sequence file. Consequently, there will be a delay between the
trigger and the start of the next waveform while the current wave-
form finishes.

Autostep Mode — Use Autostep mode to start an Autostep file
created with the EDIT menu Autostep editor. An Autostep file stores
a program that specifies a waveform or sequence file (including
output parameters) for each step.

Each time a step signal is received, the display advances one wave-
form and the AWG2041 output waveform when trigger signal is
received. In this mode the output parameters for each waveform
change as well. The operating mode for each step can be set with
the waveform output conditions to either Continuous or Step.

The Autostep mode step signal can be generated from the AUTO
STEP IN connector or by pressing the Next Step button in the
Config... sub-menu. Just as in other operating modes, the Autostep
mode trigger signal can be generated from the external trigger
signal or by pressing the front panel MANUAL button.

Continuous — In this mode, the programmed Step:1 waveform is
output over and over again when a trigger signal is received. When
the step signal is received, output of the Step:1 waveform stops at
once and then the Step:2 waveform is prepared for output. The
waveform is started at the moment a trigger is received.

In this way, the current waveforms advance one by one in sequence
each time a step signal is received. When a step signal is received
while output of the last waveform in the step is in progress, the
output stops at the point and then the process begins again from
the Step:1 waveform.

Step — When a trigger signal is received, the Step:1 waveform is
output once; when the step signal is received, the Step:2 waveform
is prepared. The operation are same as Continuous mode except
for outputting a waveform continuously.
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3. Setthe trigger (gate) conditions for the external trigger (gate) source.

The external trigger (gate) signal is input from the TRIGGER INPUT
connector on the front panel. The input impedance is 1 kQ or 50 Q
selectable and the maximum input voltage is =10 V at 1 kQ.

When an operating mode other than Cont is selected, the AWG2041
displays a side menu for selecting the trigger (gate) conditions for
the external trigger (gate) source. The following describes each of
these items.

Slope — This item sets the slope for external trigger signals. To
select a positive or negative slope, push the side menu Slope
button. For a positive slope, the AWG2041 applies the trigger at the
rising edge of the external trigger signal; for a negative slope, the
trigger is applied at the falling edge of the external trigger signal.

Polarity (Gated Mode) — This item sets the polarity for the gate
that outputs the waveform or sequence based on the level of the
external gate signal. To set the polarity, push the side menu Polarity
button. For a positive polarity, the AWG2041 outputs the waveform
or sequence waveform while the gate signal level is higher than the
gate level parameter set with the side menu Level item. For negative
polarity, waveform output occurs while the gate signal level is lower.

Level — This item sets the external trigger (gate) signal level. To set
this parameter, push the side menu Level button, then use the
numeric keys or the general purpose knob to change the value. The
trigger (gate) level can be set in steps of 0.1 V within the range from
-5.0Vto5.0V.
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Theory of Operation

This section describes the basic operation of the major circuit blocks or
modules in the AWG2041. Section 9, Diagrams, includes a block diagram
and an interconnect diagram. Figure 9—1 shows the modules and functional
blocks of the AWG2041 with Option 01, 03 and 09 installed. Figure 9—2
shows how the modules interconnect.

Module Overview

The module overview describes the basic operation of each functional circuit
block.

The AWG2041 Arbitrary Waveform Generator is a portable, single-channel
instrument with normal and invert output. The AWG2041 reads the digital
waveform data loaded into its waveform memory. The point rate clock deter-
mines the rate at which the data is read. The AWG2041 converts the data
from digital to analog format and outputs the resulting arbitrary waveform.

Clock Oscillator (A10, Clock Board)

The clock generator supplies a point rate clock that is adjustable from 1 kHz
to 1.024 GHz for reading data from the internal waveform memory.

When an external clock source is selected, the external clock signal is
passed directly through to the Clock board and used for reading waveform
data in memory.

Trigger Circuit (A14, Trigger Board)

This board contains trigger circuit, additional DRAMs, AWG board control
circuit and sequencer circuit. The external trigger signal is provided from the
connector on the front panel.

The sequencer is enabled when Hardware Sequencer is switched to be on
state and a sequence file is selected for output. When outputting a wave-
form in a sequence file, the sequencer proceeds to the next waveform on
detecting an end-of-waveform signal by setting new start address, waveform
length and burst count. (Note that in this mode the burst counter is used as
the waveform repeat counter in hardware-sequencer-on mode.)

A20, AWG Board

This board is a core of the AWG2041. This board contains four Memory
boards, shift registers, clock control circuitry, 1 GHz DAC and optional digital
data out circuitry.

This AWG board receives system clocks from the Clock board and gener-
ated analog signal is sent to the Output board.
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Digital-to-Analog Converter (DAC) (A20, AWG Board)

This functional block is a 8-bit high-speed digital-to-analog converter. It
converts the digital data from the waveform memory into analog signals.

Waveform Memory (A60/A61, Memory Board)

This functional block contains the RAM memory that hold the waveform
digital data. There are 8 bits for waveform data and 2 bits for waveform
markers.

Analog Processing (A22, Output Board)

This analog processing block amplifies the analog signals from the DAC to
the necessary amplitude. If an offset is specified, this circuit adds that offset
and outputs the result at the output connector. This circuit also contains low
pass filters, attenuators, calibration circuit and Marker drivers. The four
output connectors (CH1 normal, CH1 invert, Marker1 and Marker2) are
connected to this board. Its output impedance is 50 Q.

CPU and Memory (A6, CPU Board)

The CPU board contains the GPIB interface, RS-232-C interface, FDD inter-
face, front panel interface, video display circuitry, 68000 CPU, DRAM,
EPROM, SRAM and bus timing circuitry.

This functional block directs operation of all internal circuits based on front
panel control operation and commands received over the GPIB or RS-232-C
interface. Data in memory is retained by a lithium battery on the A16 Back-
plane board.

CAUTION. To avoid losing waveform data files stored in NVRam, save the
files to a floppy disk before removing the A6 CPU board or A16 Backplane
board. Then, restore the files from floppy disk to AWG2041 NVRam after
reinstalling the board(s).

GPIB (A6, CPU Board)

This functional block is the General Purpose Interface Bus (GPIB) interface
driver, which controls communication with external devices over the parallel
interface. The GPIB connector is on the rear panel.

RS-232-C (A6, CPU Board)

This functional block is the RS-232-C interface circuit which controls serial
communication with external devices over the RS-232-C interface. The
RS-232-C interface connector is on the rear panel.
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Display Control (A6, CPU Board)

The display control block processes the test and waveform information
based on commands from the processor. The block sends the text and
waveform information to the display monitor as video signals, with vertical
and horizontal sync control.

A16, Backplane Board

The backplane has five slots and a lithium battery. This board receives
power from Power Supply and sends power to the AWG board and card
boards. Commands are also transmitted via this board.

Monitor Display

The monitor display consists of the raster scan CRT and its driver. This
receives the sync and video signal from the CPU board and +15 Vdc power
from the power supply. The monitor displays video on a 17.8 cm (7 in.) CRT
screen. The display resolution is 480 x 640 pixels.

Front Panel (A12, Keyboard)

The front panel contains a scan rubber button matrix, LEDs, a rotary encod-
er and so on, for entering selections. User selections from the front panel
are sent to the processor. This interface is compatible with TDS series
oscilloscope. Commands from the processor control the LED in the but-
tons.

Bezel Switch

The buttons at the bottom and side of the display are bezel switch. This is a
flexible circuit which is sealed on the chassis.

Floppy Disk Drive

The 3.5-inch floppy disk drive supports both 2DD and 2HD MS-DOS for-
mats.

Low Voltage Power Supply

The power supply provides +5V, =4.6V, =2V, +15V and —15 V. This
features voltage switching and remote switching the ON/STBY switch on the
bezel.

The power supply receives filtered line power from AUX boards and sends
five regulated voltage to the back plane board.

The remote switching signal which is generated on the bezel is sent to the
front panel then to the CPU board. The signal is transformed on the CPU
board and sent to the power supply via the backplane board. Software
shutdown is also available.
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AUX Power Board

The AUX Power board consists of a main power switch, a fuse and an AC
line filter.

Fan

This is a brushless DC fan which draws approximately 0.5 A from +12 Vdc.
The fan prevents heat build-up inside the cabinet; it pulls air into the right
(floppy-disk) side of the AWG2041 and exhausts it out the left side.

Options

The following four options which modify AWG2041 operation are available.

= Option 01: 4 M words waveform memory
This option expands the waveform memory to 4 M words. This option
requires 4 M words memory boards and trigger board with 8 M byte
DRAM.

m  Option 03: Digital Data Out
This option directly outputs the digital data in the waveform memory
without passing it through the digital-to-analog converter. This option is
installed on the AWG board.

= Option 09: Floating Point Processor
This option is a card dedicated to floating point processing. It provides
the capability to edit in the frequency domain and it speeds up internal
calculations.

For more information about these and other options, see section 7, Options.
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Before Verification

This subsection describes the verification procedures in this section, indi-
cates when to use the procedures, and gives conventions used in their
structure. The procedures in this section are:

m  Self Tests

m  Performance Tests

Preparation

These procedures verify the AWG2041 Arbitrary Waveform Generator func-
tionality. Which procedure to do depends on your goal:

m  To quickly confirm that the AWG2041 functions correctly and was ad-
justed properly, do the procedures under Self Tests, which begin on
page 4-3.

Advantages: These procedures are short, require no external equip-
ment, and perform extensive functional and accuracy testing. Use them
to quickly determine if the AWG2041 is suitable for putting into service,
such as when it is first received.

m  For a more extensive confirmation of performance, do the Performance
Tests, beginning on page 4-7 after doing the Self Tests.

Advantages: These procedures involve direct checking of warranted
specifications. They require more time and suitable test equipment. (See
Equipment Required on page 4-8.

Before starting any of these procedures, read Overview and Basic Menu
Operation in section 2 of this manual. These instructions describe the
AWG2041 front-panel controls and menu system.

Conventions

Throughout the procedures in this section, the following conventions apply:
m  Each test procedure uses the following general format:

m  Title of Test

®  Equipment Required

®  Prerequisites

m  Procedure

AWG2041 Service Manual
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m  Each procedure consists of as many steps, substeps, and subparts as
required to do the test. Steps, substeps, and subparts are sequenced
as follows:

1. First Step
a. First Substep
m  First Subpart
m  Second Subpart
b. Second Substep
2. Second Step

m [nstructions for menu selection follow this format: FRONT PANEL BUT-
TON—Main Menu Button—Side Menu Button. For example, “Press
UTILITY—Misc—Config...—+Reset to Factory—+0O.K.”

m  Where instructed to use a front-panel button, key, or knob, or select
from the MENU column, or from a bottom or side menu, the name of the
item appears in boldface type: “push MODE, ” or “select Triggered in
the bottom menu.”

4-2 Performance Verification
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This subsection describes how to use AWG2041 internal self-test routines.
No equipment is required to do these procedures. The self tests include
these internal routines:

®  Diagnostics

This self-test procedure uses internal routines to verify that the
AWG2041 functions, and passes the internal circuit tests.

m  Calibration

The second procedure checks the AWG2041 internal calibration
constants and changes them if needed.

Diagnostics

The internal diagnostic routines check AWG2041 characteristics such as
amplitude, offset, trigger level, clock, filters and attenuation.

The AWG2041 automatically performs the internal diagnostics at power-on;
you can also run the internal diagnostics using the menu selections de-
scribed in this procedure. The difference between these two methods of
initiating the diagnostics is that the menu method does more detailed
memory checking than the power-on method.

Equipment Required: None.

Prerequisites: Power on the AWG2041 and allow a twenty-minute warmup
period before doing this procedure.

Procedure:

1. Verify that internal diagnostics pass: Do the following substeps to verify
passing internal diagnostics.

a. Display the diagnostics menu and select all tests: Push
UTILITY—Diag/Cal—Diagnostics xxxx—All. See the menu in
Figure 4-1.

The list on the left shows the tests available for diagnostics. In
addition to selecting all of the tests shown for diagnostics, you can
select only the test(s) you want to run using the general purpose
knob. In Figure 4-1, the symbol to the left of Cpu indicates that test
is one of the tests selected. The Interactive Test area is reserved for
manufacturing at the factory.
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GPIB Continuous mode Stopped
Diagnostics Result Code .
+ Cpu Pass Diag/Cal
#|Clock Pass 1
#|Display Pass Diaghostics
*FPP Pass
xFrontPanel Pass All
#[Trigger Pass
#/Setup CH1 Pass librati
* Waveform Memory CH1 Pass Calibration
Setup
Interactive
Test
Front Panel
Execute

R8232C

D

Date Time

i

>
Misc Diag/Cal

EEE

Disk NYRam GPIB

Figure 4-1: Diagnostics Menu

b. Run the diagnostics: Select Execute from the side menu. This
executes all the AWG2041 diagnostics automatically.

c. Wait: The internal diagnostics do an extensive verification of
AWG2041 functions. While this verification progresses, the screen
displays the clock icon. When finished, the resulting status appears
on the screen.

d. Confirm that no failures are found: Verify that no failures are found
and reported on-screen. If the diagnostics displays FAIL as the
result of any test, consult a qualified service technician for further
assistance.

2. Return to regular service: Push a button (other than UTILITY) in the
MENU column to exit the diagnostic menu.

NOTE. The interactive tests on the Diagnostics screen are for manufacturing
use at the factory.
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Calibration

The AWG2041 includes internal calibration routines that check electrical
characteristics such as amplitude, offset and attenuation and adjust internal
calibration constants as necessary. This procedure describes how to do the
internal calibration.

Equipment Required: None.

Prerequisites: Power on the AWG2041 and allow a 20 minute warmup
period at an ambient temperature between +20° C and +30° C before
doing this procedure.

Procedure:

1. Verify that internal adjustments pass: Do the following substeps to verify
passing of internal adjustments.

a. Display the calibration menu: Push UTILITY—Diag/Cal—Calibra-
tion. See the menu in Figure 4-2.

The list on the left shows the tests available for calibration. You can
select only the Setup CH1 test.

GPIB Continuous mode Stopped

Calibration Result Code T
#/Setup CH1 Pass Diag/Cal

Diagnostics
All

Calibration

Satup

Interactive
Test
Front Panel

Execute

el

®
Misc Diag/Cal

R3232C

D

Date Time

RIE S

Disk NYRam GPIB

Figure 4-2: Calibration Menu
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b. Run the adjustments routine: Select Execute from the side menu.
This executes the AWG2041 calibration routines automatically.

c. Wait: The internal calibration does an exhaustive verification of
proper AWG2041 function. While this verification progresses, the
clock icon appears on screen. When finished, the resulting status
will appear on the screen.

d. Confirm that no failures are found: Verify that no failures are found
and reported on-screen. If the calibration displays FAIL as the result,
consult a qualified service technician for further assistance.

2. Return to regular service: Push any button (other than UTILITY) in the
MENU column to exit the calibration menu.

NOTE. When the AWG2041 is powered off while the calibrations is executed,
the calibration data in the memory may be loss.

4-6
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This subsection contains a series of procedures for checking that the
AWG2041 Arbitrary Waveform Generator performs as warranted.

The procedures are arranged in nine logical groupings, presented in the
following order:

Operating Mode Checks

Clock Frequency Check

Amplitude and Offset Accuracy Checks
Pulse Response Checks

Sine Wave Checks

AUX Output Checks

External Trigger Input Checks

External CLOCK IN Check

Digital Data Out Checks

These procedures extend the confidence level provided by the internal
diagnostic and calibration routines described on page 4-3.

Prerequisites The tests in this subsection comprise an extensive, valid confirmation of
performance and functionality, when the following requirements are met:

You must have performed and passed the calibration procedure de-
scribed in Self Tests, the previous subsection.

The AWG2041 must have passed the calibration procedure mentioned
above or must have been adjusted using the adjustment procedure in
section 5 at an ambient temperature between +20° C and +30° C,
must have been operating for a warm-up period of at least 20 minutes,
and must be operating at an ambient temperature between 10° C and
+40° C.

NOTE. For operation to specified accuracy, allow the AWG2041 to warm up
at least 20 minutes before doing the performance tests.

AWG2041 Service Manual
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m  Load all the files from the Performance Check/Adjustment disk
(063-1915-XX) that is provided as a standard accessory into AWG2041
internal memory. For instructions on loading files, see Loading Files on

page 2-12.

Related Information

Read Preparation and Conventions on page 4-1. Also, if you are not familiar

with operating the AWG2041, refer to Instructions for Operation before doing

any of these procedures.

Equipment Required

The following equipment is required to check the performance of the

AWG2041.

Table 4-1: Test Equipment

Item Description

Minimum Requirements

Example

Purpose

Precision Impedance: 50 Q, 0.1% Tektronix Part 011-0129-XX Signal termination.
termination Connectors: BNC
Adapter Connectors: BNC female-to- Tektronix Part 103-0090-XX Signal

dual banana interconnection.
Adapter Connectors: BNC female-to- Tektronix Part 103-0045-XX Signal

N male

interconnection.

BNC dual input
(TEE) adapter

Connectors: BNC

Tektronix Part 103-0030-XX

Signal
interconnection.

DC Block Impedance: 50 Q Tektronix Part 015-0509-XX DC block.
Frequency: 10 kHz to 21 GHz
Connectors: N male-to-female

BNC cable Impedance 50 Q Tektronix Part 012-0057-XX Signal

(3 required)

Connectors: BNC
Length: 43 inches

interconnection.

SMB cable
(2 required)

Impedance 50 Q
Connectors: SMB
Length: 100 cm

Tektronix Part 012-1458-XX

Signal
interconnection.

SMB-BNC cable
(2 required)

Impedance 50 Q
Connectors: SMB to BNC
Length: 100 cm

Tektronix Part 012-1459-XX

Signal
interconnection.

Test Bandwidth: >500 MHz Tektronix TDS500 Series Digitiz-  Checks output
oscilloscope ing Oscilloscope signals. Used in

many procedures.
Spectrum Frequency range: to 1.8 GHz  Tektronix 497P or 2712 Checks output
analyzer Dynamic range: 80 dB signals.

4-8
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Table 4-1: Test Equipment (Cont.)

Performance Tests

Item Description

Minimum Requirements

Example

Purpose

Frequency Frequency range: Anritsu MF1601A*1 Used to check clock

counter 1 MHz to 100 MHz frequency.
Accuracy: <0.2 ppm

Digital DC volts range: Fluke 8842A Used throughout the

multimeter 0.05Vto 10V checks to measure
Accuracy: +0.1% voltage.

Function Output voltage: Tektronix AFG 2020 Function Used to input the

generator -7Vto7V Generator™2 trigger signal.

RF signal Frequency range: Rohde & Schwarz SMY01™3 Used to input the ex-

generator 245 MHz to 1040 MHz ternal clock signal.

Performance Check
disk

Must use example listed

Tektronix Part 063-1915-XX

Used throughout the
checks to provide
waveform files.

Table 4-2: Additional Test Equipment for Optional Check (Slave Mode)

Item Description

Minimum Requirements

Example

Purpose

Waveform
generator

Must use example equipment
(Optional test)

Tektronix AWG2041 Arbitrary
Waveform Generator

Checks Slave mode
and Master clock
Test

Table 4-3: Additional Test Equipment for Option 03

Item Description

Minimum Requirements

Example

Purpose

ECL Frequency: DC to 10 GHz Tektronix Part 015-0558-XX Used to check
termination digital data output
Adapter Connectors: BNC male-to- Tektronix Part 015-0572-XX Used to check
SMA female digital data output
Adapter Connectors: SMA male-to- Tektronix Part 015-1011-XX Used to check
SMA male digital data output
Adapter Connectors: SMA female-to- Tektronix Part 015-1012-XX Used to check
SMA female digital data output
Adapter Connectors: BNC female-to- Tektronix Part 015-1018-XX Used to check
SMA male digital data output
DC power Output voltage: —2.45V Tektronix PS 280 or PS283 Used to check
supply DC Power Supply*4 digital data output

If available, item *1, *2, *3 and *4 can be replaced by a Tektronix DC5010, FG5010, SG504 and PS5010.
(A TM5000 Series Module Mainframe is required.)

AWG2041 Service Manual

4-9



Performance Tests

Loading Files The following steps explain how to load files from the Performance Check/
Adjustment disk (063-1915-XX) into internal memory.

1.

Push the LOAD/SAVE button in the MENU column.

2. Turn the disk so the side with the arrow is on top; insert the disk into the
AWG2041 floppy disk drive.
3. Push the Device button along the bottom menu to select Disk. The
menu in Figure 4-3 appears.
4. Select the Load All button along the side menu to load all files in the
root directory on the disk into the AWG2041 internal (volatile) memory.
Or, turn the general-purpose knob to highlight the file you want to load
and select Load. The display indicates which file it is loading. When
loading is complete, the clock icon disappears.
5. Push the floppy drive button and remove the disk from the floppy drive.
6. Push any button in the MENU column (other than LOAD/SAVE) to exit
the menu.
GPIB Continuous mode Stopped
Catalog : Memory Free : 3867KB Load
Name  Type Size Date & Time Comment
Load
Destination —— >
Load aAll
Catalog : Disk Free : 1020KB
Name  Type Size Date & Time Comment " ]
EQU 93-11-18 69: AMPLI TUDE MODULATION
#AM WFM 64102 93-11-18 09:30
#D_EXP EQU 744 93-11-18 09:33 DOUBLE EXPOMENTIAL PULSE
#D_EXP WFM 20582 03-11-18 09:33
#FM EQU 744 93-11-18 09:28 FREQUENCY MODULATION
sourc — > [+FM WFK 65638 93-11-18 09:28
e *GAUSS_P  EQU 666 93-11-18 09:33 GAUSSIAN PULSE ch
*GAUSS_P  WFM 614 93-11-18 09:33 ange
*LIN_SWP EOQU 744 93-11-18 09:33 LINEAR FREQUENCY SWEEP Directory
Device Load Save Auto Load
™ Disk Off

Figure 4-3: LOAD Menu

4-10
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Performance Table 4-4 lists the waveform files on the Performance Check/Adjustment disk
. 063-1915-XX) that are used in these performance tests, the AWG2041
Check/Adjustment ( )1 these p
. front-panel settings that each file sets up, and the performance test that
Files uses each file.
NOTE. The files on the Performance Check disk are locked (the files names
are displayed with *), so the data in these files cannot be changed unless the
lock is opened. The file data includes not only waveform data, but also output
parameters.
When you select a file with the Waveform Sequence item, the AWG2041
output parameters change to those specified in the file, and the waveform
output reflects waveform data in the file. After selecting a file, do not change
an output parameter with the SETUP menu unless a procedure instructs you
to do so. During the procedures, if you are unsure that the AWG2041 settings
still match the file’s settings, select the waveform again using the Waveform
Sequence item on the SETUP menu.
Table 4-4: File List for Performance Check/Adjustment Disk
EDIT Menu SETUP Menu
No. File Name Marker Setup |Usage
Wfm Wfm .
Shape  Point Clock Filter Ampl Offset
1 MODE.WFM Cont Mode,
/\ 1024  1.024 GHz Through 1V oV Triggered
/ Mode,
Gated Mode,
Burst Mode,
Slave Mode
2 MODE_ADV.SEQ / Waveform
ADV-1.WFM \ / 1024 1 MHz Through 1V oV Advance
= Mode
ADV-2.WFM ~ A
& / \ /| 1024 1MHz  Through 1V oV
3 MODE_ASTAST NN Autostep
Step: 1 AST1.WFM [\ / |\ /| 1024  500kHz  Through 1V ov Mode
Step: 2 AST-2.WFM
M 1024  1MHz Through 1V 0OV
4  PULSE.WFM E— Pulse
1024 1 GHz Through 1V oV Response
5  SINE.WFM Sine Wave
WWWMWWM 1024 1GHz Through 1V oV Characteris-
tic
AWG2041 Service Manual 4-11
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Table 4-4: File List for Performance Check/Adjustment Disk (Cont.)

EDIT Menu SETUP Menu

No. File Name Marker Setup | Usage
Wifm Wifm .
Shape Point Clock Filter Ampl Offset

6 MARKER-L.WFM Marker1,2: AUX Output
1024 1 GHz Through 1V oV Low level

7  MARKER-H.WFM Marker1,2: AUX Output
1024 1 GHz Through 1V oV High level

8 MARKER.WFM Marker1,2: AUX Output
1024 1 GHz Through 1V ovVv Pulse, 1 Period
— Low: 512 points,

oV

High: 512 points,

2V

9 TRIGGER.WFM — Marker1,2: Trigger Input
1024 1 GHz Through 1V ovVv Pulse, 1 Period

Low: 1 point, 0 V

High: 1023

points, 2V

10 DOUTWFM

Digital Data
1024 100 MHz Output
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Operating Mode
Checks

These procedures check operation of the Cont, Triggered, Gated, Burst,
Waveform Advance, Autostep, and Slave modes. Slave mode are optional
test.

Check Cont Mode

Electrical Characteristic Checked: Operating mode, Continuous, on
page 1-4.

Equipment Required: A 50 Q coaxial cable and an oscilloscope.

Prerequisites: The AWG2041 must meet the prerequisites listed on
page 4-7.
Procedure:

1. Install the test hookup and set test equipment controls:

a. Hook up the oscilloscope: Connect the AWG2041 CH1 output
connector through the coaxial cable to the CH1 vertical input con-
nector on the oscilloscope (see Figure 4-4).

AWG2041 Oscilloscope

[0 a]

{ J

Figure 4-4: Cont Mode Initial Test Hookup

b. Set the oscilloscope controls:

Vertical CH1
CH1 coupling DC
CH1 scale 0.2 V/div.
CH1 input impedance 50 Q
Horizontal
Sweep 500 ns/div.
Trigger
Source CH1
Coupling DC
Slope Positive
Level +100 mV
Mode Auto

AWG2041 Service Manual
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Set the AWG2041 controls and select the waveform file:

a. Initialize AWG2041 controls: Push UTILITY—Misc—Config...—+Re-
set to Factory - O.K.

b. Select the file:
m  Push SETUP - Waveform Sequence.

m  Turn the general purpose knob to display the list of waveform
files and highlight the MODE.WFM file.

m  Push ENTER to select the file. This button is located to the
lower-right of the numeric keypad.

Turn on the AWG2041 CH1 output: Push the CH1 button so that the LED
above the CH1 output connector is on.

Check against limits: Check that the amplitude of the sine wave dis-
played on the oscilloscope is 5 vertical divisions and that 2 horizontal
divisions of the waveform are displayed.

Repeat this procedure, connecting the oscilloscope to the AWG2041
CH?1 output connector, and turning on the CH1 output.

End procedure: Disconnect the oscilloscope.

Check Triggered Mode

Electrical Characteristic Checked: Operating mode, Triggered, on
page 1-4.

Equipment Required: Two 50 Q coaxial cables, a function generator, and
an oscilloscope.

Prerequisites: The AWG2041 meets the prerequisites listed on page 4-7.

Procedure:

Install the test hookup and set test equipment controls:

a. Hook up the oscilloscope: Connect the AWG2041 CH1 output
connector through the coaxial cable to the CH1 vertical input con-
nector on the oscilloscope.

b. Hook up the function generator:

m  Connect the AWG2041 TRIGGER INPUT connector though a
coaxial cable to the function generator output connector (see
Figure 4-5).

4-14
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Function Generator
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Figure 4-5: Triggered Mode Initial Test Hookup

c. Setthe oscilloscope controls:

Vertical
CH1 coupling
CH1 scale
CH1 input impedance

Horizontal
Sweep

Trigger
Source
Coupling
Slope
Level
Mode

CH1

DC

0.2 V/div.
50 Q

500 ns/div.

CH1

DC
Positive
+100 mV
Auto

d. Set the function generator (AFG2020) controls:

Function
Mode

Parameter
Frequency
Amplitude
Offset

Output

Square

Continuous

100 kHz
2.0 V (4V into open circuit)
1.0V (2V into open circuit)

Off

Set AWG2041 controls and select the waveform file:

a. Initialize AWG2041 controls: Push UTILITY—Misc—Config...—Re-

set to Factory—O.K.

b. Modify the AWG2041 default settings:

AWG2041 Service Manual
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C.

m  Push MODE—Triggered—Slope to select Positive slope.
Select the file:

m  Push SETUP—Waveform Sequence.

m  Highlight the MODE.WFM file using the general purpose knob.
m  Push ENTER to select the file.

3. Turn on the AWG2041 CH1 output: Push the CH1 button so that the LED
above the CH1 output connector is on.

4. Check triggered mode with manual triggering: Push the AWG2041
MANUAL TRIGGER button and check that when the button is pushed,
the oscilloscope displays a one-cycle sine wave.

5. Check triggered mode with external triggering:

a.

Enable function generator output: Turn on the function generator
output.

Check triggering: Check that for each trigger supplied by the func-
tion generator, the oscilloscope displays a one-cycle sine wave.

6. End procedure: Turn off the function generator output, and disconnect
the function generator and oscilloscope.

Check Gated Mode

Electrical Characteristic Checked: Operating mode, Gated, on
page 1-4.

Equipment Required: Three 50 Q coaxial cables, an adapter (BNC T male
to 2 female), a function generator, and an oscilloscope.

Prerequisites: The AWG2041 meets the prerequisites listed on page 4-7.

Procedure:

1. Install test hookup and set test equipment controls:

a.

Hook up the oscilloscope: Connect the AWG2041 CH1 output
connector through the coaxial cable to the CH1 vertical input con-
nector on the oscilloscope. And attach the adapter (BNC T male to 2
female) to AWG2041 TRIGGER INPUT and connect through the
coaxial cable to the CH2 vertical input connector on the oscillo-
scope.

Hook up the function generator: Connect the adapter on TRIGGER
INPUT through the coaxial cable to the function generator output
connector (see Figure 4-6).

4-16
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c. Set oscilloscope controls:

Vertical
CH1, CH2 coupling
CH1 scale
CH2 scale
CH1 input impedance
CH2 input impedance

Horizontal
Sweep

Trigger
Source
Coupling
Slope
Level
Mode

Figure 4-6: Gated Mode Initial Test Hookup

CH1, CH2
DC

0.5 V/div.
2 V/div.
50 Q

1 MQ

1 ps/div.

CHA1

AC
Positive
ovVv
Auto

d. Set function generator (AFG2020) controls:

Function
Mode

Parameter
Frequency
Amplitude
Offset

Output

Square

Continuous

1Hz
2.0 V (4V into open circuit)
1.0 V (2V into open circuit)

Off

2. Setthe AWG2041 controls and select the waveform file:

a. |Initialize AWG2041 controls: Push UTILITY—Misc—Config...—+Re-

set to Factory—O.K.

AWG2041 Service Manual
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b. Modify the AWG2041 default settings:
m  Push MODE—Gated—Polarity to highlight Positive.
c. Select the file:
m  Push SETUP—Waveform Sequence.
m  Highlight the MODE.WFM file, using the general purpose knob.
m  Push ENTER to select the file.

3. Turn on the AWG2041 CH1 output: Push the CH1 button so that the LED
above the CH1 output connector is on.

4. Check gated mode with manual trigger: Push and hold the AWG2041
MANUAL TRIGGER button, and check that the oscilloscope continu-
ously displays a sine wave while the MANUAL TRIGGER button is
pushed.

5. Check gated mode with gate signal:
a. Change the oscilloscope horizontal sweep setting to 200 ms/div.
b. Set the oscilloscope trigger source to CH2.
c. Apply gate signal: Turn function generator output on.

d. Check gated mode with positive gate signal: Check that the oscillo-
scope displays a sine wave while the function generator gate signal
amplitude is 1 V or greater (see Figure 4-7). Gated level is setto 1 V.

Waveform

Output
CH1—> i

Gate
Signal

CH2—>

Figure 4-7: Relationship between 1 Volt or Greater Gate Signal and
Waveform Output Signal

e. Change the AWG2041 trigger polarity to negative: Push MODE—Po-
larity to change the polarity to Negative.
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f. Check gated mode with a negative gate signal: Check that the
oscilloscope displays a sine wave while the function generator gate
signal amplitude is 1 V or less.

6. End procedure: Turn the function generator output off and disconnect
the function generator and oscilloscope.

Check Burst Mode

Electrical Characteristic Checked: Operating mode, Burst, on
page 1-4.

Equipment Required: A 50 Q coaxial cable and an oscilloscope.

Prerequisites: The AWG2041 meets the prerequisites listed on page 4-7.

Procedure:
1. Install test hookup and set test equipment controls:

a. Hook up the oscilloscope: Connect the AWG2041 CH1 output
connector through the coaxial cable to the CH1 vertical input con-
nector on the oscilloscope (see Figure 4-8).

AWG2041 Oscilloscope
foﬂ o Ooggg‘%
e LU 1ok
el= O|O|g)=8
mﬁﬁ e
(@660
\S
Figure 4-8: Burst Mode Initial Test Hookup
b. Set oscilloscope controls:
Vertical CH1
CH1 coupling DC
CH1 scale 0.5 V/div.
CH1 input impedance 50 Q
Horizontal
Sweep 500 ns/div.
4-19
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Trigger
Source CH1
Coupling AC
Slope Positive
Level ov
Mode Auto

2. Setthe AWG2041 controls and select the waveform file:

a. |Initialize AWG2041 controls: Push UTILITY—Misc—Config...—+Re-
set to Factory—O.K.

b. Change hardware sequencer mode to off: Push UTILITY—+Misc—
Config...—+Change Sequencer Mode—O.K.
The instrument initiates a reboot.

c. Load the all files in the performance check/Adjustment disk: See
’Loading Files” on page 4-10, load the all files into the instrument.

d. Modify the AWG2041 default settings:
®  Push MODE—Burst—Burst Count to highlight Burst Count.
®m  [nput the burst count of 60000 using the numeric key.
m  Push ENTER to enter the burst count.

e. Select the file:

m  Push SETUP—Waveform Sequence.

m  Highlight the MODE.WFM file, using the general purpose knob.

m  Push ENTER to select the file.

3. Turn on the AWG2041 CH1 output: Push the CH1 button so that the LED

above the CH1 output connector is on.

4. Check Burst mode with manual trigger: Push the AWG2041 MANUAL
TRIGGER button, and check that the oscilloscope momentarily (about
60 ms) displays a sine wave after the MANUAL TRIGGER button is
pushed.

5. End procedure: Disconnect the oscilloscope.

Check Waveform Advance Mode (Hardware Sequencer: On)

Electrical Characteristic Checked: Operating mode, Waveform Ad-
vance, on page 1-4.

Equipment Required: A 50 Q coaxial cable and an oscilloscope.
Prerequisites: The AWG2041 meets the prerequisites listed on page 4-7.

Procedure:
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Install test hookup and set test equipment controls:

a. Hook up the oscilloscope: Connect the AWG2041 CH1 output
connector through the coaxial cable to the CH1 vertical input con-
nector on the oscilloscope (see Figure 4-9).

AWG2041

Oscilloscope
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Figure 4-9: Waveform Advance Mode (Hardware Sequencer: On)
Initial Test Hookup

b. Set oscilloscope controls:

Vertical
CH1 coupling
CH1 scale
CH1 input impedance

Horizontal
Sweep

Trigger
Source
Coupling
Slope
Level
Mode

CHA1

DC

0.2 V/div.
50 Q

200 ps/div.

CH1

DC
Positive
+100 mV
Normal

Set the AWG2041 controls and select the waveform file:

a. Initialize AWG2041 controls: Push UTILITY—+Misc—Config...—+Re-

set to Factory—O.K.
b. Set AWG2041 controls:

= Push MODE—+Waveform Advance—Slope to highlight Positive.

c. Select waveform file:

m  Push SETUP—Waveform Sequence.

m  Highlight the MODE_ADV.SEQ file using the general purpose

knob.

m  Push ENTER to select the file.

Turn on the AWG2041 CH1 output: Push the CH1 button so that the LED
above the CH1 output connector is on.

AWG2041 Service Manual

4-21



Performance Tests

4. Check waveform advance mode with manual triggering: Repeatedly
push the AWG2041 MANUAL TRIGGER button, and check that the
oscilloscope alternately displays two different frequency continuous sine
waves at each manual trigger.

5. End procedure: Disconnect the oscilloscope.

Check Waveform Advance Mode (Hardware Sequencer: Off)

Electrical Characteristic Checked: Operating mode, Waveform Ad-
vance, on page 1-4.

Equipment Required: A 50 Q coaxial cable and an oscilloscope.
Prerequisites: The AWG2041 meets the prerequisites listed on page 4-7.

Procedure:
1. Install test hookup and set test equipment controls:

a. Hook up the oscilloscope: Connect the AWG2041 CH1 output
connector through the coaxial cable to the CH1 vertical input con-
nector on the oscilloscope (see Figure 4-10).

AWG2041 Oscilloscope

Figure 4-10: Waveform Advance Mode (Hardware Sequencer: Off)
Initial Test Hookup

b. Set oscilloscope controls:

Vertical CH1
CH1 coupling DC
CH1 scale 0.2 V/div.
CH1 input impedance 50 Q
Horizontal
Sweep 200 ps/div.
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Trigger
Source CH1
Coupling DC
Slope Positive
Level +100 mV
Mode Normal

2. Setthe AWG2041 controls and select the waveform file:

a. Initialize AWG2041 controls: Push UTILITY—Misc—Config...—+Re-
set to Factory—O.K.

b. Change hardware sequencer mode to off: Push UTIL-
ITY—Misc—Config...—+Change Sequencer Mode—O.K.
The instrument initiates a reboot.

c. Load the all files in the performance check/Adjustment disk: See
’Loading Files” on page 4-10, load the all files into the instrument.

d. Set AWG2041 controls:

m  Push MODE—Waveform Advance.
e. Select waveform file:

m  Push SETUP—Waveform Sequence.

m  Highlight the MODE_ADV.SEQ file using the general purpose
knob.

m  Push ENTER to select the file.

3. Turn on the AWG2041 CH1 output: Push the CH1 button so that the LED
above the CH1 output connector is on.

4. Check waveform advance mode with manual triggering: Repeatedly
push the AWG2041 MANUAL TRIGGER button, and check that the
oscilloscope alternately displays two different frequency sine waves at
each manual trigger.

5. End procedure: Disconnect the oscilloscope.

Check Autostep Mode

Electrical Characteristic Checked: Operating mode, Autostep, on
page 1-4.

Equipment Required: Two 50 Q coaxial cables (BNC connector), a 50 Q
coaxial cable (SMB-BNC connector), an adapter (BNC T male to 2 female), a
function generator, and an oscilloscope.

Prerequisites: The AWG2041 meets the prerequisites listed on page 4-7.
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Procedure:
1. Install test hookup and set test equipment controls:
a. Hook up the oscilloscope:

m  Connect the AWG2041 CH1 output through a BNC coaxial cable
to the oscilloscope CH1 vertical input connector.

b. Hook up the function generator:

m  Attach the adapter (BNC T male to 2 female) to the AWG2041
TRIGGER INPUT connector.

m  Connect the function generator output through a BNC coaxial
cable to the adapter on the AWG2041 TRIGGER INPUT connec-
tor.

m  Connect the AWG2041 rear-panel AUTO STEP IN connector
through a coaxial cable (SMB-BNC connector) to the adapter on
the AWG2041 TRIGGER INPUT connector (see Figure 4-11).

to AUTO STEP IN SMB-BNC
Cable

Function Generator AWG2041
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Figure 4-11: Autostep Mode Initial Test Hookup

c. Setthe oscilloscope controls:

Vertical CH1
CH1 coupling DC
CH1 scale 0.2 V/div.
CH1 input impedance 50 Q
Horizontal
Sweep 500 ps/div.
Trigger
Source CHA1
Coupling DC
Slope Positive
Level +100 mV
Mode Normal
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d. Set function generator (AFG2020) controls:

Function Square
Mode Continuous
Parameter
Frequency 1 Hz
Amplitude 2.0V (4V into open circuit)
Offset 1.0V (2V into open circuit)
Output Off

Set the AWG2041 controls and select the waveform file:

a. Initialize AWG2041 controls: Push UTILITY—Misc—Config...—+
Reset to Factory—O.K.

b. Modify AWG2041 default settings:
m  Push MODE—Autostep—Slope to highlight Negative.
m  Push Config... from the side menu to display its sub-menu.
m  Push Run from the sub-menu to highlight the Continuous.

m  Select Select Autostep File from the sub-menu to choose from
the file list for CH1.

m  Turn the general purpose knob to highlight the MODE_AST.AST
file.

m  Push O.K.

Turn on the AWG2041 CH1 output: Push the CH1 button so th