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1 Meet the HP 8904A

What is the The HP 8904A Multifunction Synthesizer is a flexible tool designed
to meet your low frequency signal source needs by providing:
HP 8904A? d R S Y PR

o A frequency range of dc to 600 kHz.

e Synthesized waveforms (sine, ramp, triangle, square, noise
and dc).

e Operating modes that meet the needs of a wide range of audio
test, modulation source and communication signaling
applications.

Note If you are unpacking a new HP 8904A, you will want to refer to
the installation suggestions provided in Appendix A.

What’s in this Guide? This Operation and Application Guide begins by helping you
determine which operating capabilities your HP 8904A has been
equipped with.

Note It is essential that you know which operating capabilities your
HP 8904A has been equipped with in order to use this guide
effectively.

The guide then helps you quickly learn to use your instrument’s
capabilities by guiding you through setup examples that demonstrate
the HP 8904A’s key features.
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Has Your HP 8904A You can quickly determine if your HP 8904A has been equipped with
Been Equipped with optional operating capabilities by performing the following steps.

iti 2
Aggtiiong;. Festures: 1. To power-up your HP 8904A, press the white LINE key.

2. Now press the blue SHIFT key and then the PRESET key. (The
adjacent HP 8904A diagram shows the PRESET key location.) Each
lcdosdoaos | time the SHIFT, PRESET keys are pressed, the HP 8904A briefly
SYCYaYar | stafalf displays its Preset display. This display lists the Configuration
' PR | Options that your HP 8904A has been equipped with.

For example, the Preset display shown below indicates that all three
Configuration Options (01, 02 and 03) are present. Note which
options (if any) are listed in the Preset display on your instrument.

14 Dpts Bl/82,83
re RFewvision 111118 Serial Ho BBAE]

Once you have determined which options your HP 8904A is
equipped with, refer to Table 1-1 for an overview of the capabilities
provided by your instrument’s configuration.
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Table 1-1. The Operating Capabilities
Provided by the Configuration Options.

Configuration Capabilities Provided

Standard (all | One Channel

HP 8904A’s) e A single, internal synthesized signal source capable of
generating any one of six waveforms (sine, square, ramp,
triangle, noise or dc).

One Output Port
e A single Output Port that can be configured for floating or
chassis ground connections.

Option 01 Four Channels
e Four internal synthesized signal sources each capable of
generating any one of six waveforms.
Modulation
e Internal modulation using up to three modulation signals.

Summation
e Internal signal summation of up to four signals.

Three Signal Sequence Modes
e Sequential transmission of analog or digital signals for
simulating communications signaling.

Option 02 Two Channels
e Two internal synthesized signal sources each capable of
generating any one of the six waveforms.

Two Output Ports
e Dual Output Ports that can each be configured for floating
or chassis ground connections.

Option 03 Hop Mode

e A synthesized signal source whose frequency, amplitude
and phase setting can be changed in a fast hopping
mode.

As an example, an instrument equipped with all three Configuration
Options would have the following capabilities:

e Four Channels (Option 01).
e Signal Sequence Modes (Option 01).
e Two Output Ports (Option 02). !

e One Channel (of the four) that could be hopped (Option 03).

1 Note that each Output Port provides both a High and a Low connection. The operation of
these connections will be demonstrated further later in this chapter.
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HP 8904A
Operation: A
Guided Tour

Note

How to Begin

In this chapter, you will learn how to output each of the HP 8904A’s
six waveforms.

If your HP 8904A is equipped with one of the Configuration Options
(01, 02 or 03), you will also want to refer to Chapters 2 through 5 to
learn to use the capabilities that they provide.

Table 1-2 provides a quick guide to the chapters you will want to
look at to learn to operate your HP 8904A.

Table 1-2. Chapter Guide for the Various Configuration Options

If your HP 8904A has: Then read through:
No Options Chapter 1
Option 01 Only Chapters 1, 2 and 3
Options 01 and 02 Chapters 1, 2, 3 and 4
Options 01, 02 and 03 Chapters 1, 2, 3, 4 and 5
Options 01 and 03 Chapters 1, 2, 3 and 5
Option 02 Only Chapters 1 and 4
Options 02 and 03 Chapters 1, 4 and &5
Option 03 Only Chapters 1 and 5

You should complete the operating demonstrations contained in
this chapter before referring to the remaining chapters no
matter which Configuration Options you have. The operating
information provided in this chapter is important to all

HP 8904A configurations.

If you are now sitting comfortably in front of your HP 8904A, you
are ready to begin. Start on the next page and follow the step-by-step
guide to learning to operate your HP 8904A. You will soon discover
how the HP 8904A can provide you with both the flexibility and
precision needed for many signal source applications.
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Key Features and
Major Attractions

This chapter contains demonstrations that will help you learn how to:
e Output a Signal
o Control the Output Port
e Save and Recall Your HP 8904A Settings
e Turn on the HP 8904A’s Special Functions
Set Up Your Equipment Connect your HP 8904A to an oscilloscope as shown above.

Adjust Your Oscilloscope

DHBPIAY v vivaiwan sia simininie oo warim oo R s o 0 0o0s e Channel A
VoIt /DIVIBION 4 vsvs s6 v via s wvivwniie waeiis sie e piwes s ains 0.5V
COUPHNG 5+ ysns5s vose o v Fos souies dc (High Impedance)
Tame/DIVIBION i5ieinie ivmen o samei s yoeiieosy dossinde sadeies 2 ms

THEEBE . pvp »¢ vone mils Vsl o s Wms RORRIE S8ese9% & Channel A
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Note You will find that the back-lighting for the HP 8904A’s display
is designed to automatically turn off after approximately three
minutes if no keys are pressed. The display will light when you
press any key.

Select Chassis Ground
1. Press the blue SHIFT key and then the PRESET key.
e 2. Press the blue SHIFT key and then the FLOAT key.

B 3 3. Press the 1 key and then the OFF key. Note that the FLOAT

0 Ee & '1 annunciator (LED) for OUTPUT 1 is now off. You have
configured the HP 8904A’s circuit ground to be referenced to
chassis ground at OUTPUT 1. (The chassis-ground output
configuration is used in this demonstration to minimize the set
up requirements. You will learn more about the HP 8904A’s
chassis and floating ground configurations later in this
demonstration.)

4. Adjust the oscilloscope’s trace to center scale on the display.
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How to Output You are now ready to learn how quickly and easily the HP 8904A
. enables you to set up the output signals you desire.
a Signal

1. Press the f1 Charnnel Cont 19 . softkey to enter the
HP 8904A’s Channel Configuration Mode. Figure 1-1 shows
how to access the Channel Configuration Mode.

2. Press the NEXT key to advance the display ahead to the
Channel A Configuration display.

¥ HF 2964A Main Selection Lewel #
f1 Channel Config.

it
f l ‘ MAIN
£

SHIFT | 4= | NEXT

kS Channel Configuration Mode 4
Fress HEXTALAST keus, fd4 Exit

=¥ @t

ch A: FRER 1888.8 Hz AMPTO 148 py
FHAZE B,8 deg WFORM Sine DESTH Outl

Figure 1-1. Accessing the Channel Configuration
Mode is as Simple as Pressing a Key.
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Enter a Frequency 3. Press the FREQ key to select the frequency entry field on the
. ; display. Notice that the parameter entry fields in the display and
the four SIGNAL keys below the display have been arranged in
B the same order to help you quickly find the key you want.

ch A: FRE®  1888.8 Hz AMPTOD 148 pV
FHASE /B.B deg WFORM Sine \DESTH Outl

Figure 1-2. The Display Fields and Entry Keys are
Similarly Positioned for Quick Access.

Note If you enter a wrong digit, simply press the ®=key to backspace,
and then re-enter the correct digit.

4. Enter 120 Hz. (If your HP 8904A is operating on a 50 Hz power
line rather than 60 Hz, enter 100 Hz for this demonstration.)

That’s all you have to do to enter the frequency you desire for your
output signal. Table 1-3 shows the frequency ranges provided by
your HP 8904A.

Table 1-3. The Output Frequency Ranges of the HP 8904A.

Waveform Frequency Range
Sine 0.0 Hz to 600 kHz
Square,

Triangle, 0.0 Hz to 50 kHz
Ramp

Noise Random to 600 kHz
dc 0.0 Hz
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Enter an Amplitude 5. Press the AMPTD key and enter 1V. A 1V peak sinewave
should now appear on your oscilloscope display. (Adjust the
oscilloscope’s triggering if needed for a stable display.)

With the HP 8904A, setting up your output amplitude is as easy as
pressing the AMPTD key and entering the value you desire (0 to 10V).

Note The amplitude level shown in the HP 8904A’s display reflects the
output signal level in peak volts when it is terminated by a high
impedance input (> 50 k1), and peak-to-peak volts when it is
terminated by a 50 Q input. (Throughout this demonstration, the
oscilloscope is assumed to have a high impedance input.)

:
Ty 7 T aaar e
\ = / G 2 N L7

a. High Impedance Termination b. 50() Termination

Figure 1-3. Output Amplitude provided by the HP 8904A when set at 1V.
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Select a Waveform Selecting any one of the HP 8904A’s six waveforms is just as easy.

6. Press the WAVEFORM key. You can now select any one of the
HP 8904A’s six waveforms. (Note that the sine waveform is the
HP 8904A’s default selection.)

7. Press the - (ramp) key, the ~v (triangle) key, the ™. (square)
key, the NOISE key and then the == (dc) key to output each of
the five additional waveforms.

8. Now press the ™. key to select the square wave output.

; ZEN, = =
\_‘ / / : ’/ .//
M / ’/ ) i /1
— Sine - Ramp
L

S
i
A i
Cralbns /. N
S N
\/’
— Triangle — Square ;
i ==l
o ' !
— NOISE E %
R i E




Meet the HP 8904A 1-11
remmnm e SRS S e e a S S S = S s mm s BB B sl s s

Now Vary the Phase The HP 8904A allows you to vary the phase of your waveforms from
0 degrees to 359.9 degrees in step sizes specified by you.

9. Set the oscilloscope to trigger on the line voltage. (You may
need to adjust the oscilloscope’s triggering in order to get a stable
display.)

e | 10. Press the PHASE key and the INCR SET key on the HP 8904A.
., Notice that the HP 8904A has placed an “is” in its display next to
, B E | FHHAZE. This is to let you know that the value now being
E@ODES S0 | displayed is the increment set value rather than the current phase
va? | setting.

3 e — 11. Press 45 and the deg key to enter an increment step size of
LT ———— 45 degrees.

|BEgpEnae 2 | 12. Now press the ¢t key. (Notice that the displayed waveform shifts
cBELe | each time the phase of Channel A is incremented. This is due to

o the resulting change in Channel A’s phase relationship with the

line voltage signal that is being used to trigger the oscilloscope.)

13. Press the 0 key and the deg key to return the HP 8904A’s phase
setting to 0.0 degrees.

14. Set the oscilloscope to trigger on Channel A again rather than
the line voltage.

The HP 8904A allows you to vary the phase of its sine, square,
triangle or ramp waveforms from 0 to 359.9 degrees in 0.1 degree
steps.

That’s how easy the HP 8904A makes it for you to create any of its
six waveforms at the frequency, amplitude, and phase setting that
you desire.

LALE LARAE LA

e o M = |

-+
T e iy

INROR [URRN RN (RNARIAAT]
LLERE LERAALARRE LRARE LARES

Figure 1-4. Precise 45° Phase Shift of the HP 8904A.
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How to Control With the HP 8904A, you can choose either a chassis ground or
a floating ground circuit configuration. The floating ground

the Ou tPUt Port configuration allows you to reference the HP 8904A’s ground to the
ground level of the input device that the HP 8904A is connected to.
You can also turn off the HP 8904A’s output path to completely
remove the output signal from the Output Port.

Figure 1-5 shows the HP 8904A’s Output Port LEDs. These LEDs
inform you of the current configuration status of each Output Port.

THESE LEDs LET YOU KNOW
WHETHER OUTPUT PORTS 1 AND 2
ARE CONFIGURED FOR FLOATING
GROUND (LED ON) OR CHASSIS
GROUND (LED OFF).

THE HP-IB LEDs LET YOU KNOW THE
CURRENT STATUS OF THE HP 8904A’'S
REMOTE OPERATING CAPABILITIES.

THESE LEDs LET YOU KNOW
WHETHER OUTPUT PORTS 1 AND 2
ARE TURNED ON (LED ON) OR
TURNED OFF (LED OFF).

Figure 1-5. The Front Panel LEDs Inform You of the
HP 8904A’s Current Output and HP-IB Operating Status.
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Turn Off the Output 1. Press the blue SHIFT key and then the OUTPUT key. The Output
[ Control display should now appear on the HP 8904A.

Output Ons0ff Control
Enter output number = _ and OM-OFF

2. Press the 1 key. This designates which Output (1 or 2) you wish
to control. (Output 2 can be turned “On” only when the
HP 8904A is equipped with Dual Output Ports, Option 02.)

s — 3. Press the OFF key. You have turned off Output 1. Note that the

' ON LED for OUTPUT 1 is no longer lit, and that the output

) & signal no longer appears on the oscilloscope display. You have
Dot e | disconnected the output signal from the Output Port.

Note The HP 8904A maintains a constant 50 ohm impedance at its
output whether the output is on or off.

-
OUTPUT
SIGNAL

Figure 1-6. The Output Signal is Switched Away from
the Output Port when the Output is Turned Off.
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4. Now press the FREQ key and enter 20 kHz.

5. Press the AMPTD key and enter 10V. (Ten volts is the maximum
output amplitude provided by the HP 8904A.)

6. Adjust the volts/division setting for Channel A on the
oscilloscope to 5V, and the time/division setting to 20 us.

Turn On the Output 7. Press the blue SHIFT key and then the OUTPUT key to access the
Output Control display.

e 8. Enter 1 and then press the ON key. Note that the ON LED for
g | OUTPUT 1 is now lit.

i

i

i

1
ITITTETIRTIT
LRART RRRRTRRRE]

bbdbasipbaaaadiy

aidinaabenay
T

Turning the HP 8904A’s Output Port off can be useful when you
wish to make changes to the output signal but you do not want the
intermediate transitions present at the output.
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Channel versus Output

In the HP 8904A, Channel refers to an internal synthesized signal
source. The standard HP 8904A configuration provides a single
channel. Instruments with Option 01 capabilities have four channels
and those with Option 02 only have two channels. Each channel
provides six waveform choices (sine, ramp, triangle, square, noise and

dc).

Output refers to an HP 8904A Output Port. The standard HP 8904A
configuration provides 1 Output Port. Option 02 adds a second

Output Port.

CHANNEL A

Ny 1 AL || vorse

OUTPUT 1

Figure 1-7. The Standard HP 8904A Configuration

Provides One Channel and One Output Port.

Table 1-4 lists the channels and output ports provided by the

Configuration Options.

Table 1-4. Channel and Output Port Configuration Options.

Options Configuration
Standard Channel A
(no options) | Output 1
01 Channels A, B, C and D
Output 1
02 Channels A and B
Outputs 1 and 2
01 and 02 Channels A, B, C and D
(combined) Outputs 1 and 2
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Choose Between Chassis Ground
Chassis or

Floating Ground At the beginning of this demonstration, you configured the

HP 8904A’s circuit ground to be referenced to chassis ground.
Figure 1-8 shows a simplified block diagram of the chassis ground
configuration.

FLOATING
GROUND @

CHASSIS
-~ GROUND

OUTPUT
SIGNAL

Figure 1-8. Circuit Ground is Connected to Chassis
Ground when the FLOAT LED is Off.

Floating Ground
When the FLOAT LED is on for Ouput 1 or 2, the HP 8904A’s circuit

ground is not referenced to chassis ground at that output. (Floating
ground is the HP 8904A’s Preset, or default, output configuration.)
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The floating ground configuration (LED on) allows the HP 8904A’s

circuitry to be referenced to an external ground rather than to chassis
ound. This configuration eliminates ground loops between the

HP 8904A and the input device. Figure 1-9 shows two methods for

connecting the floating Output Port to an input device.

Caution The voltage differential between the HP 8904A’s floating ground level
and its chassis ground level should not exceed a maximum of 10 Vpk.

OUTPUT

SIGNAL

&

e O

ol

=
N\
a. Using two BNC cables provides maximum shielding where b. Using an adapter allows the High and Low Output Ports to
High and Low inputs are also available. be connected to a single input port.

Figure 1-9. Cable Connections for the Floating Ground Output Configuration.
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How to Save
and Recall
Your Settings

Set Up a Save Register

You can easily save all of the operating settings you have entered,
and recall them whenever you wish.

1. Press the blue SHIFT key and the SAVE key to access the Save
Register display.

e R R 0 R e R
e hnumber andsor  EMTEE

2. Press the 1 key and then the ENTER key. You have stored all of
the HP 8904A’s current settings in Save Register 1. The
HP 8904A provides 12 Save Registers (0-11).

Now Return to the Main Selection Level

3. Press the blue SHIFT key and the MAIN key. The MAIN key returns
you to the HP 8904A’s Main Selection Level display.

# HF 2284R Main Selection Lewel %
f £

1 Channel
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4. Press the f1 Chiamme ]l Cond 19, softkey to return to the
Channel Configuration Mode.

5. Press the NEXT key to access the Channel A Configuration
display. Note that each of Channel A’s parameters were reset to
their default settings when you re-entered the Channel
Configuration Mode.

Remember Whenever the HP 8904A exits the Channel Configuration Mode
and then re-enters it or any other operating mode, all
parameters are reset to their default settings.

Recall Your Settings 6. Press the blue SHIFT key and then the RECALL key to access the
e ____W Recall Register display.

7. Press the 1 key and then press the ENTER key. The HP 8904A is
now returned to the same operating state it was in when you set
up Save Register 1.

ch H+ FREG <=8.88B8 kHz AMPTD 18,88 Y
- FHRSE 8.8 deg MWFOEM 39 DESTH Outl
Remember When you Recall a Save Register, the HP 8904A returns all of its

parameters (except Special Functions) to the same settings that
existed when the Save Register was selected.
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How to Turn The Special Functions permit you to modify the HP 8904A’s
& operation to best meet your needs. In this demonstration, you will
On the Sp ecial turn on the Special Function that configures the HP 8904A to power
Functions up to the state it was in before power was turned off, rather than to
the Main Selection Level.

1. Switch the white LINE key off for a few seconds and then back
on. Notice that the HP 8904A has powered up to the Main
Selection Level.

Access the 2. Press the blue SHIFT key and the SPECIAL key to access the
Special Functions HP 8904A’s Special Function display. This display allows you to
e Tl B SO turn on the HP 8904A’s Special Function capabilities.

itatus = OFf  f4 Exit
led on power up

Turn On Special 3. Press the 12 = 1 & t 1= softkey and then press the ON key. You
Function 0 have turned on Special Function 0. Notice “Status” now equals
“On” in the display to let you know that Special Function 0 is
now turned on. Special Function 0 enables the HP 8904A to
power up to the operating settings that existed when power was
turned off.

4. Press the NEXT key to step through the other Special Functions.
Note that the Special number in the display increments each time
you press the NEXT key. A brief description is displayed for each
Special Function that is provided by your instrument.

5. Press the f4 E:: i T softkey to return to the Main Selection
Level display.

Now Try Special Function 0

6. Press the f1 Channel Cont ig . softkey and the NEXT key
to access the Channel A Configuration display again.

7. Now switch the white LINE key off for a few seconds and then
back on. Your HP 8904A should power back up to the same state
it was in.
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Main versus The HP 8904A always provides you with at least two methods for
returning its operation to the Main Selection Level. It is important
Preset that you are aware of the effects that each of these methods has on
the status of the HP 8904A’s settings.

1. Press the blue SHIFT key and then the PRESET key. Both the MAIN
key and the PRESET key return you to the Main Selection Level.
The PRESET key however, resets the HP 8904A’s functions to their
pre-defined power-up condition, including the Special Function
settings and Floating ground.

Save Registers 2. Press the blue SHIFT key, the RECALL key, the 1 key and then
are Retained press the ENTER key. Note that the HP 8904A’s Save Register
settings are retained whether you use the MAIN key or the PRESET
key (or even if the instrument is powered down).

Special Functions 3. Switch the HP 8904A’s power OFF for a few seconds and then
are Turned Off back ON. Since Special Function 0 was turned off when you
pressed the PRESET key, the HP 8904A now powers-up to the
Main Selection Level rather than the state it was in.

Table 1-5. Summary of how the PRESET
and MAIN keys affect Operation.

Key Function

PRESET e Returns operation to the Main Selection Level.

e Resets operating functions to their pre-defined power-up
condition, including Special Function settings and Floating
ground.

e Does not reset Save Registers.

MAIN(®) e Returns operation to the Main Selection Level.

e Does not reset Special Function settings, Save Registers or
Floating ground.

(1) The f4 E 2 1 1t softkey's effect on operation is similar to that of the MAIN key.
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Thjngs to Congratulations, you are now familiar with the key operating
capabilities that are standard to all HP 8904A’s. Table 1-6 shows the
Remember final settings that you entered for Channel A in this demonstration.
Similar tables are used in the remaining chapters to describe the
channel configurations for various application examples.

From now on, when your application requires a function generator,
modulation source or stimulus for audio circuit testing you can rely
on the HP 8904A to provide the flexibility and accuracy that you

need.
Table 1-6. The Channel A Settings from
the Chapter 1 Demonstration.
FRE s WL
CHANNEL FLOAT Q AMPTD PHASE FORM
A Off 20 kHz 10V 0.0 deg Square
Key Points Table 1-7 contains operating considerations you should keep in mind

About Operation as you operate your HP 8904A.
Table 1-7. HP 8904A Operating Considerations.

Operation Considerations

Control Output Port e Floating ground (LED on) is the default output setting.

e The output impedance is 50{) whether the Output
Port is turned on or off.

Enter Amplitude e The displayed amplitude value represents peak volts
when the HP 8904A is connected to a high
impedance input or peak-to-peak volts when it is
connected to a 5012 input.

Output Noise e The Noise function provides pseudorandom,
Gaussian white noise.

e The amplitude value you enter sets the peak output
level of the noise.

Turn Off Special e Special Function settings are turned off when the
Functions PRESET key is pressed, but not when the MAIN key
is pressed.
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To Learn More

If your HP 8904A is equipped with Option 01, 02 or 03, refer to the
remaining chapters to learn more about operating your HP 8904A.

Table 1-8. Chapter Guide for the Various Configuration Options.

If your HP 8904A has:

Then refer to:

Option 01 Only
Options 01 and 02
Options 01, 02 and 03
Options 01 and 03
Option 02 Only
Options 02 and 03
Option 03 Only

Chapters 2 and 3
Chapters 2, 3 then 4
Chapters 2, 3, 4 then 5
Chapters 2, 3 then 5
Chapter 4

Chapters 4 and 5
Chapter 5




2 - Modulate or Sum the Signals

Four Channel
Operation

In This Chapter This chapter will help you learn to use the four channels provided by

Configuration Option 01. If your HP 8904A is equipped with
Option 01, simply step through the following demonstrations to learn
how to: '

e Modulate Channel A

e Set Up Simultaneous Modulation

e Sum the Modulation Signals

e Sum the Output Signals

e Set Up Some Multi-Channel Applications

Set Up Your Equipment Connect your HP 8904A to the oscilloscope as shown above.,



2-2 Modulate or Sum the Signals
(I R e e e s e e e N g e S e S T e e S O e g e o e A S S T L e e e St e ]

Access the
Four Channels

Adjust Your Oscilloscope

DISPIAY s son o win ssimmisinn v wmvmmis swasmmn sowmsesee me Channel A
VOIS FDIVISION s wmaionin anwmannsins e mmesms map w5 Speme mps 1v
COUPHAE , svoumwnn wiiwass obimes v awasmie o dc (High Impedance)
Tine/DAVISION < swaisins v iBosn s siieer vt ierv i sl 0.2 ms
TEIREON- i ooy boiasinh 45 S550T50 055 500N 7 ST v 06 Channel A

Select Chassis Ground

1.

2.

Press the blue SHIFT key and the PRESET key on your HP 8904A.
Press the blue SHIFT key and then the FLOAT key.

Press the 1 key and then the OFF key to reference the

HP 8904A’s circuit ground to chassis ground at Output 1. (Note
that the FLOAT LED for Output 1 is now off.)

Adjust the oscilloscope’s trace position if necessary to center
scale.

Press the {1 Cliarme]l Conf 19 . softkey.

6. Press the NEXT key to access the Channel A Configuration

display.

: FEEMN 18@a,. 8 Hz AMFTO 14 pl
E 8.8 deg WFOEM Sine DESTH Outl




Modulate or Sum the Signals 2-3
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7. Continue pressing the NEXT key to step through the
Configuration displays for Channels B, C and D. These are the
four channels provided by Option 01. Figure 2-1 shows how to
access the four channels.

8. Continue to press the NEXT key until you have returned to the
Channel A Configuration display. (If you have an instrument
that is equiped with Hop Mode (Option 03), the two Hop Mode
displays will appear following the Channel D display as you
press the NEXT key. Chapter 5 contains information to help you
learn about Hop Mode operation.)

b3 HF 2284A Main Selection Lewvel ¥
f1 Channel Config.

Nm]+ |1]‘ [@-‘.

Channel Configuration Mode ¥
Pre:s HEXT #LAST keus. f4 Exit
=f |
ch At FREGQ 1888.8 Hz AMPTOD 148 pW I

FHI
“h i FRE® 1866 @ Hz AMPTOD |

Ci FREG 1868.8 Hz AMPTO |

ch L
L ch D: FRER 1968.8 Hz ANPTD
v

PHASE 8.8 deg WFORM Sine DESTH Off

Figure 2-1. All Four Channels Can Be Accessed After
You Have Pressed the f1 Channel Config. Softkey.
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How to Modulate The HP 8904A offers you a wide selection of modulation
possibilities. In this demonstration, you will discover that you can
Channel A create many useful signals by simply modulating Channel A with

one other channel,

Set Up the Carrier 1. Press the FREQ key and enter 20 kHz as the Channel A
frequency.

Note If you enter a wrong digit, simply press the «= key to backspace,
and then re-enter the correct digit.

2. Press the AMPTD key and enter 2.5V. The 20 kHz, 2.5 Vpk
Channel A signal should now appear on the oscilloscope display.

440 habndaining shnipinininidnd




Modulate or Sum the Signals 2-5
#

Set Up the 3. Press the NEXT key to access the Channel B Configuration

Modulation Signal display.
Note Only Channel A can be modulated. However, any or all of the
remaining channels (B, C and D) can be used for modulating
Channel A.

0 4 Press the blue SHIFT key and then the DESTN key. The
| e R R HP 8904A is now ready for you to specify how you want to use
= =l el Channel B.

5. Press the AM key to configure Channel B to amplitude
modulate Channel A. Note that when you specified the
destination, the HP 8904A changed the amplitude entry field in
the display to the appropriate units (%) for the destination you
have chosen (AM).

6. Press the AMPTD key and enter 90%. The amplitude modulated
sinewave should now appear on your oscilloscope display.
(Adjust the oscilloscope’s triggering if necessary to get a stable
display.)

—

That’s how easy it is to set up a modulated output signal using the
HP 8904A.

Note If the output signal no longer appears on the oscilloscope, and
you pressed the DSB key, press the LAST key now to return to
the Channel A display and re-enter 2.5V for the amplitude. Then
press the NEXT key to return to the Channel B display.

The DSB key selects Dual-Sideband Suppressed-Carrier AM. The
operation of this modulation mode and the effect it has on
Channel A are described later in this demonstration.
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Now Look at Change the Modulation Waveform

the Possibilities
7. Press the WAVEFORM key and then the 4 (ramp), /v (triangle),

™. (square), and NOISE keys to see each of the other waveforms
available for the modulation signal. (Adjust the oscilloscope’s
triggering if necessary to get a stable display.)

e 22l 3 e

— Ramp % — Triangle

aablaanhlan

T'T"" Ty LA A LERE LBAL

T
— Square i — N(IT)I'SEI
1 L

8. Press the "u (sine) key.
Change the Modulation Mode

9. Press the blue SHIFT key, the DESTN key and the DSB key. You

have selected Double-Sideband Suppressed-Carrier AM. The
e & o | HP 8904A provides you with five modulation modes to choose
i et from (AM, FM, ®M, DSB and Pulse).
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Remember The HP 8904A always changes the amplitude setting to 140 uV
when the destination is changed; so remember to always specify
your destination choice first then enter the amplitude setting.

10. Press the AMPTD key and enter 3V. Note that DSB modulation
suppresses the carrier signal (Channel A).

:

'l I" ) Y v | ] ' ' 2 |
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Change the Carrier Waveform

11. Press the LAST key to return to the Channel A Configuration
display. Notice that “[1'=E” now appears in the amplitude field
in the display to inform you that Channel A’s output amplitude
has been set (suppressed) by the DSB modulation.

FREG 28,888 kHz AMFTO DEE

FHASE 8.8 dea WFORM Sine  DESTH Outl

12. Press the WAVEFORM key and the -, A, "L and NOISE keys. You
can select any of these waveforms for the carrier signal.

Ll 1 i AT | 1l 1Ele, 1l

LA | (A ] ™ L LAl | | y

— Ramp — Triangle
L 1 1

T Ly I
— Square — NOISE :
1 |
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CHANNEL B, COR D

13. Press the " key.

14. Press the NEXT key, the blue SHIFT key, the DESTN key and the

AM key.

15. Press the AMPTD key and enter 90%.

16. Press the LAST key. Notice that Channel A’s amplitude setting
has now been changed from the 2.5V you originally set to the 3V

(DSB) setting.

Remember When the DSB modulation mode is selected, the amplitude of the
carrier (Channel A) is determined by the DSB amplitude setting.

As you can see, the HP 8904A offers you a wide selection of carrier
and single source modulation possibilities. Figure 2-2 illustrates these

possibilities.

FM

oM

CHANNEL A

&7

AU\ TL || woise AM

N AT [ woise|

DSB

PULSE

L

OUTPUT 1

Figure 2-2. The HP 8904A Offers a Wide Selection of Modulation Possibilities.
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How to Set Up
Simultaneous
Modulation

Note

Simultaneous modulation occurs when multiple modulation modes
are applied to a single carrier. The HP 8904A makes it easy to
simultaneously modulate Channel A using the five modulation
modes (AM, FM, ®M, DSB or Pulse). In the following demonstration,
you will configure Channel C to pulse modulate Channel A at the
same time that Channel B is amplitude modulating Channel A.

If you have just completed the preceding demonstration, “How to
Modulate Channel A,” your HP 8904A is correctly configured for
beginning this demonstration; proceed to step 1 on the next page.

If your HP 8904A is not configured as shown in Table 2-1,
please configure Channels A and B as shown in the table before
you begin this demonstration.

Table 2-1. Instrument Settings for Channels A and B.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 20k 3v 0.0 deg Sine
B AM 1000 Hz 90% 0.0 deg Sine
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Add Another 1. Press the NEXT key as needed to access the Channel C
Modulation Mode Configuration display.

2. Press the blue SHIFT key, the DESTN key and then the PULSE key.
You have now configured Channels B and C to simultaneously
AM and pulse modulate Channel A.

i

HHHHHHHH

You can simultaneously modulate Channel A with up to three
different modulation signals by simply configuring Channel D to also
modulate Channel A. Figure 2-3 illustrates the simultaneous
modulation possibilities provided by your HP 8904A.

CHANNEL B
A AL rose | 5 o

M
CHANNEL C i CHANNEL A
Ay 1\ [T L || noise AM Ny A T || voise

DSB
CHANNEL D

OUTPUT 1

NN TAN L rose] 2 s

Figure 2-3. The Various Simultaneous Modulation Possibilities.
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Now Vary the Phase With the HP 8904A you can precisely control the phase of each
modulation signal.

3. Press the PHASE key.

1 4. Press the INCR SET key and enter 45 degrees. The HP 8904A
ST allows you to advance the phase of the selected channel up to
359.9 degrees.

5. Press the 0 key. Note on the oscilloscope that the pulse
modulation provided by Channel C is advanced 45° each time
the ©r key is pressed.

FHHHHHHH

Note If you continue to press the @t key, you will find that the
HP 8904A does not respond to your 45 degree increment at
315 degrees. This is because the maximum phase shift allowed by
the HP 8904A is 359.9 degrees (315 + 45 = 360).
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How to Sum
the Modulation

Signals

Note

With the HP 8904A, you can even sum the modulation signals first
and then use the resulting signal to modulate Channel A in any one
of the HP 8904A’s modulation modes. In the following steps, you
will sum Channels B and C and use the resulting signal to amplitude
modulate Channel A.

If you have just completed the preceding demonstration, “How to
Set Up Simultaneous Modulation,” your HP 8904A is correctly

configured for beginning this demonstration; proceed to step 1 on
the next page.

If your HP 8904A is not configured as shown in Table 2-2,
please configure Channels A, B and C as shown in the table
before you begin this demonstration.

Table 2-2. Instrument Settings for Channels A, B and C.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 20k 3v 0.0 deg Sine
B AM 1000 Hz 90% 0.0 deg Sine
C Pise 1000 Hz N/A 45.0 deg Sine
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Sum Channels B and C 1. Press the blue SHIFT key, the DESTN key and the AM key to
configure Channel C to amplitude modulate Channel A.

2. Press the AMPTD key and enter 10%. Channel A is now being
100% amplitude modulated by Channels B (90%) and C (10%).

Note The HP 8904A allows a maximum setting of 100% AM between
the combined channels. (For example, with Channel B set at 90%
AM, Channel C can only be set at < 10% AM.)

3. Press the PHASE key, the 0 key and then the deg key to set the
phase to 0.0 degrees. (Note that your frequency and phase
settings did not change when you changed the modulation mode.
Only the amplitude setting changes when you change the

destination entry.)
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4. Press the WAVEFORM key and the NOISE key. You have now
configured Channel C to add a 10% noise component to the
Channel B modulation signal.

Remember Whenever you select the same modulation modes for two or more
channels, these channels are summed and the resulting signal is
used to modulate Channel A. Figure 2-4 shows the modulation
signal summation capability provided by the HP 8904A.

CHANNEL B
N (|| AL || vorse ™
- 7
CHANNEL C o CHANNEL A

(|7 I\ 7L || worse 2 AM Ny 11 AN T [ votse

CHANNEL D DSB

oA [\ || L || norse PULSE OUTPUT 1

Figure 2-4. The Modulation Signals are first Summed and then used to
Modulate Channel A whenever the same Modulation Mode is Selected.
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How to Sum the
Output Signals

Note

Another possibility offered by the HP 8904A is to sum the output

signals. In this demonstration, you will sum the modulated

Channel A signal with various other waveforms from Channels C

and D.

If you have just completed the preceding demonstration, “How to
Sum the Modulation Signals,” your HP 8904A is correctly

configured for beginning this demonstration; proceed to step 1 on
the next page.

If your HP 8904A is not configured as shown in Table 2-3,
please configure Channels A, B and C as shown in the table
before you begin this demonstration.

Table 2-3. Instrument Settings for Channels A, B and C.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 20k 3V 0.0 deg Sine
B AM 1000 Hz 90% 0.0 deg Sine
C AM N/A 10% N/A Noise




Modulate or Sum the Signals 2-17
m

Sum Channels A and C 1. Press the blue SHIFT key, the DESTN key and the 1 key. You have
configured the Channel C signal to be summed with the
modulated Channel A signal.

2. Press the AMPTD key and enter 1V.

3. Press the WAVEFORM key and then the 1, A, "Ly and == keys.

W | LA LA L LAA) LLLLAL LLAA N

|- Ramp - Triangle
| 1 1

iy L L LN

T
— Square — dc
1 1 1

4. Press the "u key.

il 1]
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Sum Channel D 5. Press the NEXT key to access the Channel D Configuration
with A and C display.

6. Press the blue SHIFT key, the DESTN key and the 1 key.
7. Press the AMPTD key and enter 300 mV.

8. Press the FREQ key and enter 10 kHz. (Adjust the oscilloscope if
necessary to get a stable display.)

b
ad il |

:

Figure 2-5 shows how channels are summed when you select the
same QOutput Port as the destination for each channel.

CHANNEL A

s U1 AT | vose]] - -

CHANNEL B

|71 AN H T || vorse|| ===

CHANNEL C

NV UL [ vorseff ——-

CHANNEL D

o AN T L || voise | -—-

OUTPUT 1

Figure 2-5. The Waveforms from each
Channel can be Summed and then Output.
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Things to
Remember about
Four Channel

As you have seen, the HP 8904A’s four channels provide you with a
wide selection of signal possibilities. Figure 2-6 provides an overview
of the HP 8904A’s modulation and summation capabilities.

Operation
CHANNEL A
o A L | vose|| =22 | =
5
MODULATION @
am || m || em || ose ||PuLse
> ¢
/I
N=_ —
m
UL L
CHANNEL B
o UL || vorse || —-- J ‘éy
CHANNEL C
AL = | === >
CHANNEL D
N ==yl
[ A o] =] = > @
OUTPUT 1

Figure 2-6. The Modulation and Summation Capabilities of the HP 8904A.
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Key Points Table 2-4 contains operating considerations you should keep in mind
about Operation as you configure your output signals. Table 2-5 contains the
operating ranges for the HP 8904A’s modulation capabilities.

Table 2-4. Operating Considerations for Four Channel Operation.

Operation

Considerations

Select
Destination

e Select the desired destination before setting the amplitude.
e Channels B, C and D can be configured as either

modulation sources or output signals, but never both.

Modulate
Channel A

Only Channel A can be modulated.

Channels B, C and/or D can be used to modulate
Channel A.

Displayed modulation levels are peak (the overall deviation
is twice the amplitude value shown on the display).

The DSB modulation mode sets Channel A's amplitude
setting to the DSB amplitude setting.

When frequency or phase modulation is being used, press
the ¢ RESET key after entering the deviation value
(AMPTD) to set a zero phase reference for the angle
modulation.

Sum Channels

Two, three or four channels may be summed into a single
output.

Two or three channels may be summed for modulating
Channel A (for example, Destn=AM for Channels B, C
and D).

All combinations of channels are acceptable except for
combinations that do not allow the HP 8904A to control
the four channels (A, B, C and D) in sequence. (For
example, you can not AM Channel A with D and sum
Channels B and C. Instead simply AM Channel A with B
and sum Channels C and D.)

Save Register

Saves the current parameter settings for all four channels.
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Main versus The HP 8904A always provides you with at least two methods for
returning its operation to the Main Selection Level. It is important
Preset that you are aware of the effects that each of these methods has on
the status of the HP 8904A’s settings.

1. Press the blue SHIFT key and then the PRESET key. Both the MAIN
key and the PRESET key return you to the Main Selection Level.
The PRESET key however, resets the HP 8904A’s functions to their
pre-defined power-up condition, including the Special Function
settings and Floating ground.

Save Registers 2. Press the blue SHIFT key, the RECALL key, the 1 key and then
are Retained press the ENTER key. Note that the HP 8904A’s Save Register
settings are retained whether you use the MAIN key or the PRESET
key (or even if the instrument is powered down).

Special Functions 3. Switch the HP 8904A’s power OFF for a few seconds and then
are Turned Off back ON. Since Special Function 0 was turned off when you
pressed the PRESET key, the HP 8904A now powers-up to the
Main Selection Level rather than the state it was in.

Table 1-5. Summary of how the PRESET
and MAIN keys affect Operation.

Key Function

PRESET e Returns operation to the Main Selection Level.

e Resets operating functions to their pre-defined power-up
condition, including Special Function settings and Floating
ground.

e Does not reset Save Registers.

MAIN(®) e Returns operation to the Main Selection Level.

e Does not reset Special Function settings, Save Registers or
Floating ground.

(1) The f4 E 2 1 1t softkey's effect on operation is similar to that of the MAIN key.
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How to Set
Up Some
Applications

FM Stereo
Composite Signal

The following application examples show some of the waveforms that
you can create using the HP 8904A’s Four Channel operating

capabilities.

[Ten

1
TH e
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Application:

Testing FM Stereo Receivers

Table 2-6. Instrument Settings for the FM Stereo Composite Signal.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 38 kHz 140 pv 0.0 deg Sine
B DSB 1 kHz 2.5V 0.0 deg Sine
C Out 1 1 kHz 2.5V 0.0 deg Sine
D Out 1 19 kHz 0.3V 90.0 deg Sine
Comments:

1. Adjust the amplitude of Channel D to vary the pilot signal
level.

2. DSB is Double-Sideband Suppressed-Carrier AM.
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VOR Composite Signal

HEHEHHHHH

Application:

VOR (VHF Omnidirectional Range) Navigation Radio Testing

Table 2-7. Instrument Settings for the VOR Composite Signal.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 9960 Hz 2V 0.0 deg Sine
B Out 1 30 Hz 2V 0.0 deg Sine
C FM 30 Hz 480 Hz 0.0 deg Sine
D Off
Comments:

1. Adjust the phase of Channel C to vary the bearing. (The
phase accuracy of the HP 8904A is typically £0.05 deg.)
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Variable Duty
Cycle Pulse Train

Modulate or Sum the Signals

Application:

Where required duty cycle is not 50%

Table 2-8. Instrument Settings for a
Variable Duty Cycle Pulse Train Signal.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 1 kHz 140 pVv 0.0 deg Square
B DSB 1 kHz 2.5V 10 deg Square
C Out 1 N/A 25V N/A dc
D off
Comments:

1. Adjust the phase of Channel B to vary the duty cycle (for
example, 90 deg = 50%).

2. Channel C provides a variable dc reference (optional).
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Phase Continuous
Sweep
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i
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Application:
Frequency Response Testing

Table 2-9. Instrument Settings for a Phase Continuous Sweep Signal.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 10 kHz 5V 0.0 deg Sine
B FM 100 Hz 5 kHz 0.0 deg Ramp
Cc Off
D Off
Comments:

1. Adjust the frequency of Channel B to vary the sweep time

(for example, 100 Hz = 10 ms sweep).

2. Adjust the amplitude of Channel B to vary the sweep

bandwidth (from 5 kHz to 15 kHz in this example).
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The Signal
Sequence Modes

In This Chapter This chapter contains demonstrations of the Signal Sequencing
Modes provided by Configuration Option 01. If your HP 8904A is
equipped with Option 01, complete the following demonstrations to
learn how to:

e Output a Tone Sequence

e Output a DTMF (Dual-Tone Multi-Frequency) Sequence
e Output a Digital Sequence

e Set Up a Signal Sequence Application

Set Up Your Equipment Connect your HP 8904A to the oscillocope as shown above.
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Adjust Your Oscilloscope

DISBIAY . vawnvns sissia snaiiainy sv imies shai s sois Channel A
Nolts /DIVISION wv swieraivg suiaiviohen suaaiin 55 SRS s aeies s 2V
COUpUNg . co.coie i sioiiin s 65845 vasliens v dc (High Impedance)
TINE/DIVISION . vc 1viviviminis onmmisie mpms u806 50 087885 46 as0 04 & 1.35 ms
TOUREBE 1. sonsssomons smsiarminss mrommsinis sipiaimeores Sie oo My LS Channel A

Select Chassis Ground

1.

T I 2.

3.

Press the blue SHIFT key and then the PRESET key.

Press the blue SHIFT key and then the FLOAT key.

Press the 1 key and then the OFF key to reference the

HP 8904A’s circuit ground to chassis ground at Output 1. (Note
that the FLOAT LED for Output 1 is now off.)

Adjust the oscilloscope’s trace position if necessary to center
scale.
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How to 0utput a Tone Sequencing refers to the serial transmission of individual tones
in a predetermined order. The HP 8904A’s Tone Sequence Mode
Tone Sequence enables you to configure 16 individual sinewave tones and arrange
them in a sequential order that contains up to 250 sequence steps. In
this demonstration, you will learn about Tone Sequence operation by
configuring a seven-step sequence using four individual tones.

1. Press the NEXT key and then the f1 Tore Sequ
softkey to access the Tone Sequence Mode.

i

Fiiz

i

¥ HF 29848 Main Selection Level ¥
fi1 Channel Config,

nzx'r]+ 1 ] ‘ |@+@

Tone Sequence Mode ¥
Press HEXT/LAST keus, fd4 Exit
| NEXTI
fl Tone Humber @ FREER 6.0 Hz |

f1 Seq Index 1 [@123456789RBCOEF] l

fz
, s
VN —| f1 Manual AMPTD 148 pV
’ f2 Continuous f3 Single {4 Stop

ra

Figure 3-1. How to Access The Tone Sequence Mode.
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Enter the Tone 2. Press the NEXT key to access the Tone Configuration display.
Parameters This display allows you to specify the characteristics of the tones
you wish to have in your sequence. You can configure up to 16
different tones using the HP 8904A’s 16 Tone Registers
(numbered 0 through F). '

2

it Tone Humber # FREL 5 H
2 0n Time 1. BEm ii Off Time 1.8

=

Mt

1]

Configure Tone Register 0
3. Press the FREQ key and enter 1 kHz.

4. Press the f4 (I f f T ime softkey and enter .8 ms. You have
now set Tone 0 to be a 1 kHz signal with a period of 1.8 ms
(1 ms on and 0.8 ms off). Note that 1 ms is the default On Time
and Off Time setting.

Note The entered tones will not appear at the output (or on the
oscilloscope) until after you have selected a Run Mode as
described later in this demonstration.

1ms 0.8 ms
ON TIME OFF TIME
A\ A\
’, N N
1/-_ \\
7 NG
N 7
S

Figure 3-2. Tone 0 Signal
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Copy the Off Time
5. Press the blue SHIFT key and the f4 ¥ + T 1m& softkey. You
have copied the displayed Off Time (0.8 ms) to each of the
HP 8904A’s 15 other Tone Registers. This function is useful when
you wish to have the same Off Time for all of your tones. In this
demonstration, the tones you configure will all have the same Off
Time but will each have a different On Time. (For your own
applications, note that the displayed On Time can also be copied
by pressing the blue SHIFT key and the 2 [lr1 T 1 me softkey.)
Configure Tone Register 1
6. Press the f1 Tiorie Mumb e softkey and then press ¢ key to
access Tone Register 1. The Tone Number shown in the display
indicates which Tone Register is currently being displayed.
7. Press the FREQ key and enter 2 kHz.
8. Press the 2 [Ir1 T i m& softkey and enter 1.5 ms.
Configure Tone Register 2
9. Press the f1 Torie MHumb e softkey and then the 2 key. You
can access the various Tone Registers by using either the ©t or &
keys or by directly entering the number of the register you desire.
10. Press the FREQ key and enter 3 kHz.
11. Press the 12 U1 T i m= softkey and enter 2 ms.
Configure Tone Register 3

12. Press the f1 Tore MHumkier softkey and then the ¢ key to
access Tone Register 3.

13. Press the FREQ key and enter 4 kHz.
14. Press the 12 i1 T i m= softkey and enter 2.5 ms.

You have set up four individual tones in Tone Registers 0 through 3.
Table 3-1 shows the four tones that you have configured.

Table 3-1. Tone Configuration

Tone Frequency On Time Off Time
Number (kHz) (ms) (ms)
0 1.0 1.0 0.8
1 2.0 1.5 0.8
2 3.0 2.0 0.8
3 4.0 25 0.8
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Specify the 15. Press the NEXT key to access the Sequence String display. This
Sequence Order display allows you to define the order in which you wish to
output the tones you have setup.

f1 Seq Index e B

5]
t2 5eq End 2ok td

You can arrange your tones in sequence strings that include up to
250 steps. The bracketed field in the upper right corner of the display
shows the first 16 tones of the HP 8904A’s default sequence string.
(The default string is a 250 step sequence that repeatedly cycles
through the 16 Tone Registers, 0 through F.)

Step Through the Sequence String

16. Press the f1 == [ricle: key and the ©+ key to increment the

index value. Notice that the Tone Registers shown within the

! brackets scroll to the left each time the + key is pressed allowing
you to view the rest of the tones in the sequence string. The Seq
Index value helps you keep track of where you are as you step
through the sequence string by displaying the position number of
the first (left most) tone currently shown in the bracketed field.
Figure 3-3 illustrates the windowing effect of the bracketed field
and the relationship between the sequence string, position
numbers and Sequence Index value.

Displayed in Brackets

AN
rd Y

SaquanceString—012[3456789ABCDEF012]34

Position Number— 1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

4
T— Seq. Index Value

Figure 3-3. Relationship Between the Sequence
String, Position Numbers and Seq. Index Value.
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17. Hold the U key down to return to the first position in the
sequence string (Seq Index 1).

18. Press the f4 Edi T S equernice softkey. The Edit function
allows you to create the sequence string you desire by deleting
and inserting Tone Registers.

19. Press the 0 key to position the cursor underneath the Tone
Register 4 entry within the brackets. (Notice that when you are
using the Edit function, the Seq Index value increments when
you press the © key to reflect the cursor’s current position in the
string.)

20. Press the f4 [ =21 t softkey and enter 2 10.

21. Press the f4 I ==t 1 softkey again to turn off Insert, and
then press the 8 key once to position the cursor under the 0
Tone Register that you just entered.

22. Press the blue SHIFT key and the END key. You have now created
a seven-step sequence (0123210) using the four tones that you
configured.
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Select the Run Mode 23. Press the NEXT key to access the Run Mode display.

f1 Manual HMFTO

148
12 Continuous f3 Single {4 Stop

24. Press the AMPTD key and enter 5V. The output amplitude of each
tone in your sequence will be 5 Vpk into a high impedance input
(or 5 Vpp into a 5012 input).

25. Press the i1 [1ar13 1 softkey to access the Manual Step
mode.

26. Press the 0 key to step through the Tone Sequence you have
set up. Note that the value shown in brackets in the display is
the number of the Tone Register currently being output. The
number to the left of the brackets is the sequence position
number of that Tone Register.

27. Press the 2 C o 1 1 miol = softkey. This causes the
HP 8904A to continuously cycle through your Tone Sequence.
(Adjust the oscilloscope triggering, if necessary, to get a stable
display.)

:

ey LI ALLL)

28. Press the f4 = t o softkey and then the 13 = 13 1 = softkey
to output a single pass of the Tone Sequence.
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Save and Recall The HP 8904A will reset the contents of all of its Tone Registers to

Your Sequence their default settings when it exits the Tone Sequence Mode to return
to the Main Selection Level. When you set up your own signal
sequences, you can easily retain all of the parameters you have
entered by storing them in a Save Register. When you set up a Save
Register (as described in Chapter 1 of this guide), the HP 8904A will
store all of the settings for all of its Tone Registers as well as all of its
other current operating conditions.

Remember When you Recall a Save Register, the HP 8904A returns all of its
operating modes to the same settings that existed when the Save
Register was selected.

This completes the Tone Sequence demonstration. If you wish to try
setting up a different sequence order for the signals you have
configured, simply press the LAST key to return to the Sequence
String display and use the Insert and Delete Editing functions to
arrange the Tone Registers in whatever order you desire.
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How to Output a In this demonstration, you will learn how to configure your
P HP 8904A to emulate a telephone keypad for outputting DTMF

DTMF Sequence (Dual-Tone Multi-Frequency) signals.

1. If you are not currently at the Main Selection Level display,
press the blue SHIFT key and the MAIN key.

2. Press the NEXT key and then the f3 [I T[1F Sequence softkey to
access the DTMF Sequence Mode.

¥ HF 5984A Main Selection Lewel ¥
f1 Channel Config,

"E’"]+ '3] ‘ smFr]+ I::;]

; DTMF Sequence Mode %
Fress MEXT-LAST keys, f4 Exit

f1 Taone Humber @ f3 Manual Dial |

fe

=1 f1 Seq Index 1 [@123456789RBCO44] J

i f2
4 | =] it ovanue AMPTD 148 pV
’ m f2 Continuous f3 Single {4 Stop

Figure 3-4. How to Access the DTMF Sequence Mode.

3. Press the NEXT key to access the DTMF Configuration display.
This display allows you to define the On Time and Off Time for

each DTMF signal.

Enter the DTMF
Parameters

iz Manual Dial
f4 0ff Time 1.B8ms

eun!

f1 Tone Humbe

I
f2 0On T L i

lr ;
R T e |
L....'
! il
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Configure DTMF Signal 0
4. Press the f2 (i1 T 1 m= softkey and enter 44 ms.

5. Press the f4 (I f f T im= softkey and enter 44 ms. You have
now defined the period of the 0 DTMF signal to be 88 ms. (Note
that the default period for each DTMF signal is 2 ms, 1 ms on
and 1 ms off.)

44 ms 44 ms
ON TIME OFF TIME

i i

Figure 3-5. 0 DTMF Signal.

Copy the On and Off Times

6. Press the blue SHIFT key and then the f2 [ty T 1 m= softkey to
set the On Time for all of the other DTMF signals to 44 ms as
well.

7. Press the blue SHIFT key and then the f4 (I f f T im#= softkey
to also set the Off Time for the other DTMF signals to 44 ms.

8. Press the f1 Torie Humber softkey and then the C key. You
have accessed the C DTMF signal. (When in the DTMF Sequence
Mode, each front-panel DATA key (0 through 9, A through D,
and * and #) on the HP 8904A is assigned the appropriate
DTMEF signal as defined by the Touch-tone® industry standard.)
Notice that the On Time and Off Time for the C DTMF signal
have each been set to 44 ms.
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Specify the
Sequence Order

Select the Run Mode

9. Now press the NEXT key to access the Sequence String display.
This display allows you to define the order in which you wish to
sequence through the DTMF signals. (Note that the softkeys
shown on this display are the same as those described for the
Tone Sequence Mode. Refer to How to Output a Tone Sequence if you
wish to review the operation of these functions.)

f1 Seq Index 1 [B123456789RBCDH %#]
{2 5eq End 2oH 14 Edit Sequenc

10. Press the NEXT key to access the Run Mode display.

fl Manual RHFTO 148 pY
f2 Continuous t3 Single {4 Stop

11. Press the AMPTD key and enter 2V. The output amplitude of each
DTME signal will now be 2 Vpk.

12. Press the f1 [1z115 1 key and then the © key to step through
the DTMF Sequence.
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Manual Dial You can also output the DTMF signals using the HP 8904A’s
front-panel keys.

13. Press the LAST key twice to return to the DTMF Configuration
display.

1 Tone Humber C 5 I

f2 On Time 44, 88ms EE o

r

|

14. Press the f3 [1zriial [i =1 softkey. You have configured the
HP 8904A’s front-panel DATA keys to emulate a telephone key
pad.

15. Press any one of the DATA keys (0 through 9, A through D, or
* or #) to output the corresponding DTMF signal for 44 ms at
2 Vpk. If you wish to hear the DTMF signals, Figure 3-6 shows a
connection diagram for connecting an external speaker to
Output 1.

Figure 3-6. Connection Diagram for
Connecting an External Speaker to Output 1.

Remember To use the Manual Dial function, you must first specify an
output amplitude in the Run Mode display (as described in this
demonstration) in order for the DTMF signals to be > 140 uV at
the output.
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How to Output a
Digital Sequence

Enter the Bit
Parameters

In this demonstration, you will output a binary Digital Sequence of
TTL compatible bits.

1. If you are not currently at the Main Selection Level display,
press the blue SHIFT key and the MAIN key.

2. Press the NEXT key twice and then the
flliagital Sequence softkey to access the Digital
Sequence Mode.

HF £984A Main Selection Lewel ¥
hannel Config,

1 .

@

3¢
3¢

Digital Sequence Mode 34
Drn:g HEKT/LAST keus. f4 Exit
f1 Seq Base Hex f3 Pericd 18 ms I

[

ru

f1 Seq Index 1 [Ge3aABalaa1a0E11]

-
(kv ]

l

f1 Manual
& 2]
’ f2 Continuous

f3 Gingle fd4 Stop

Figure 3-7. How to Access the Digital Sequence Mode.

3. Press the NEXT key to access the Digital Configuration display.
This display allows you to specify the On Level, Off Level and
Period for your digital bits.

fl Seq Base Hex 3
On Lew  +148 pV {4 Off Lev 3 ey

2
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w

Note In this demonstration, we assume active high logic by setting the
On Level to correspond to the desired logic level for the 1 bits
(+4V) and the Off Level to correspond to the desired logic level
for the 0 bits (+0.5V).

You can also configure a Digital Sequence for active low level
logic by entering the desired low level as the On Level and the
desired high level as the Off Level. Simply keep in mind that the
On Level setting always determines the output level for the

1 bits in your sequence string and the Off Level always
determines the level for the 0 bits.

Enter the On Level and the Off Level

4. Press the f2 Lt L= softkey and enter 4V.

5. Press the f4 (1 { L = softkey and enter 0.5V. Note on the
oscilloscope display that the HP 8904A’s output signal level is
now set to the Off Level that you entered (0.5V).

Enter the Period

6. Press the 3 F =1 1o softkey and enter 1 ms. The period of
each 1 Bit and each 0 Bit in your sequence will now be 1 ms.

1ms 1ms
+4V - & N N N\
ON

LEVEL :
+0.5V

(1 BIT) OFF
LEVEL
(0 BIT)

Figure 3-8. 1 and 0 Bit Characteristics.

Select the Base You Desire

7. Press the f1 == E ==e softkey twice so that E 1 appears
in the display. The HP 8904A allows you to select between a
Hexadecimal, Binary or Octal base numbering system for
formatting your Digital Sequence.
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Specify the 8.

Sequence Order

Press the NEXT key to access the Sequence String display. This
display allows you to define the order of your On and Off bits

(where binary 1=0On and 0=0ff).

e 1

Press the f4 E it Zequence softkey.

B,
10. Press the 1 and 0 keys to configure a bit sequence of 101101001.
11. Press the 0 key once to position the cursor underneath the
= last 1 you entered, and press the blue SHIFT key and the END
key.
Select the Run Mode 12. Press the NEXT key to access the Run Mode display.
1 Manual
2 Continuous 3 Single {4 Siop
13. Press the f2 Dot 1 riuou = softkey.

............
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Things to
Remember
About the Signal
Sequence Modes

You have now completed the setup procedures for each of the three
Signal Sequence Modes: Tone, DTMF and Digital. The following
outline lists the key steps for setting up a signal sequence. Figure 3-9
illustrates the HP 8904 A’s Signal Sequencing capabilities.

1. Enter the parameters for each signal you wish to include in
your sequence.

2. Specify the order in which you wish for the signals to be
ocutput.

3. Select the method you desire for outputting the sequence
(Manual Step, Single Sequence or Continuous Cycle).

DIGITAL CHANNEL A
on e PERIOD
LEVEL || LEVEL -—
DIGITAL
TONE ((:\
~
oo
ON B OFF H rpeq, e "
TIME || TIME ,-\J %‘
1
; S,
o
7z 7
I:,/
DTMF =
CHANNEL B DTME
ON OFF OUTPUT 1
TIME || TIME r\/

Figure 3-9. The HP 8904A’s Signal Sequence Capabilities.
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Key Points

About Operation

Table 3-2 contains a few operating considerations you should keep in
mind as you configure your signal sequences. Table 3-3 contains the
specified operating ranges for each the Signal Sequence Modes.

Table 3-2. Operating Considerations for Signal Sequencing.

Operation Considerations
Copy e Press the blue SHIFT key and then f2 11 T 1 me or
Paramenters f4 OF f T 1me softkeys to copy the displayed time for

every tone or DTMF signal.

Output Signal e The specified Tones or DTMF signals will not appear at the
output (> 140 uV) until an amplitude setting has been
entered.

e The Signal Sequence Modes can only be output at Output
Port 1.

Table 3-3. Signal Sequence Specifications.

Specifications
vk 6 o SR T on il rrioy
Tone 16 0.80 ms to 655.35 ms | 0.80 ms to 655.35 ms 1 to 250 Tones
DTMF 16 1.0 ms to 655.35 ms 1.0 ms to 655.35 ms 1 to 250 DTMF signals
sl On Level Off Level Period SequsnDe
Mode Length
Digital —10V to +10V —10V to +10V 0.1 ms to 655.35 ms 1 to 1000 Bits
(1) Note that either the On Time or the Off Time can be set to 0, but not both.
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How to Set Up The following setup example demonstrates a Tone Sequence that can
. . be created using an HP 8904A.
an Application

Phase Continuous 3
Stepped Sweep

Application:
Phase continuous stepped sweeping from 100 Hz to 10 kHz.

Table 3-4. Instrument Settings for Phase Continuous Sweep.

Tone Frequency On Time Off Time
Number (kHz) (ms) (ms)
0 100 2.0 0.0
1 200 2.0 0.0
2 300 2.0 0.0
3 500 2.0 0.0
4 700 2.0 0.0
5 900 2.0 0.0
6 1k 2.0 0.0
i 2k 2.0 0.0
8 3k 2.0 0.0
9 4k 2.0 0.0
A 5k 2.0 0.0
B 6k 2.0 0.0
C 7k 2.0 0.0
D 8k 2.0 0.0
E 9k 2.0 0.0
F 10k 2.0 0.0

Comments:

1. The Tone Sequenceis: 0123456789 ABCDEF
2. The Run Mode can be: Single or Continuous (5V)
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Dual Output Ports

In this Chapter In this chapter, you will learn to operate the Dual Output Ports
provided by Configuration Option 02. If your HP 8904A is equipped
with Option 02, this demonstration will show you how to:

e Output a Signal at each Output Port

¢ Vary the Phase Relationship of the Signals at each
Output Port

o Set Up Some Applications that use the Dual Output Ports

e Modulate at One Output Port and Sum at the Other (only for
instruments that are also equipped with four channels,
Option 01)

Set Up Your Equipment Connect your HP 8904A to the oscilloscope as shown above.

Note A dual-trace oscilloscope is required to complete the
demonstrations in this chapter.
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Adjust Your Oscilloscope

L2 Tl L Alternate
Volts/Division : v: viewna ivmvn o svainin o 1V (Channels A and B)
COMBIINE, 55 b ofade 40 clmiil v Bt s dc (High Impedance)
Time/DiviSiOn . ... ..t 0.2 ms
FHEBOT . v aons worsama s s B SRR SR Y Channel A

Select Chassis Ground

1

Press the blue SHIFT key and the PRESET key on the HP 8904A.
Note that all four Output LEDs are lit on HP 8904A’s equipped
with Dual Output Ports.

Press the blue SHIFT key and then the FLOAT key to access the
Output Float Control display.

Press the 1 key and then the OFF key to reference the
HP 8904A’s circuit ground to chassis ground at Output 1.

Press the blue SHIFT key and then the FLOAT key again.

Press the 2 key and then the OFF key to reference the

HP 8904A’s circuit ground to chassis ground at Output 2 as
well. (Note that the FLOAT LEDs for Outputs 1 and 2 are now
off.)

Adjust the Channel A trace on the oscilloscope to halfway
between the top and the middle of the display, and the
Channel B trace to halfway between the bottom and the
middle of the display.
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How to Output The Dual Output Ports option provides you with two synthesized

. function generators. (Both a HIGH and a LOW output connection is
a S'gna’ at provided for each function generator.)

each Port
' CHANNEL A
"y 11 /\/|_|_| Noise || ——— | |
CHANNEL B
Ny AN T [ vosel] - | =

%
OUTPUT 1 OUTPUT 2

Figure 4-1. Channel and Output Configuration
for the Option 02, Dual Output Ports.

1. Press the f1 Charnrel Coant i9 . softkey to access the
Channel Configuration Mode.

i HF B284A Main Selection Lewel *
f1 Channel Config.
| f1 | ‘ MAIN
SHIFT +| NEXTI
ES Channel Configuration Mode &4

Press HNEXT/LAST keus., f4 Exit

= §

‘ ch A: FREQ 1886.8 Hz AMFTD 148 pV
P
ch B: FRER 1@a@. 8 Hz AMPTO 148 py

l"m]“ PHASE ©.@ dea WFORM Sine  DESTH Out2
A 4 luml

Figure 4-2. How to Access Option 02, Dual Output Ports Operation.
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Output Port 1 2. Press the NEXT key to access the Channel A Configuration
display. Notice that the destination for Channel A is already set
to Output 1.

FRER 18868, 8 Hz HHMFTOD 148 pl
i eq  WFOEM Sine OESTH Outl

3. Press the AMPTD key and enter 1V.

4, Press the WAVEFORM key and then ™. key to output a square
wave from Channel A at Output Port 1.

Output Port 2 5. Press the NEXT key to access the Channel B Configuration
display. Notice that the destination for Channel B is already set
to Output 2.

6. Press the AMPTD key and enter 1V.
7. Press the WAVEFORM key and then the - key to select a ramp

waveform. Two signals should now appear on the oscilloscope
display (a square wave and a ramp wave).
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How to Vary
the Phase

The HP 8904A gives you precise control of the phase relationship
between the two function generators (to 0.1 degrees).

1. Press the PHASE key, the INCR SET key and enter 45 degrees.

2. Press the ©* key to increment the phase of Channel B up in
45 degree steps. You should be able to see the phase of the
Channel B signal shift on the oscilloscope relative to the Channel
A signal each time you press the T key.

If you continue to press the o key, you will find that the HP 8904A
does not respond to your 45 degree increment at 315 degrees. This is
because the maximum phase shift allowed by the HP 8904A is

359.9 degrees.
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Output Two Signals at Once

How to Set The following setup examples demonstrate two test appplications that
Up Some can be simplified using the Dual Output Ports.
Applications

T

Stereo Phase
Test Signal

L

LARRNARARY ARARNRRRR)

FEAEAERETA NN R NA AR RUAE . VERRA AU NI RANNA NURRANUENY
T LAARIARARIRNRREAS

Application:
Used to align stereo audio cassette player (tape deck) heads.

Table 4-1. Instrument Settings for the Stereo Phase Test Signal.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 1 kHz 2.5V 0.0 deg Sine
B Out 2 1 kHz 2.5V 0.0 deg Sine
Comments:

1. Connect Output Port 1 to the left input on the stereo and
Output Port 2 to the right input.

2. Connect the stereo’s left and right outputs to the oscilloscope.

3. Set the oscilloscope for A vs. B. (The pattet:n shown above
represents the desired zero phase difference between the
stereo’s channels.)
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Application:

Testing phase performance on two-channel devices (such as
characterizing phase detectors, or testing servo system stability).

Table 4-2. Instrument Settings for a Variable Phase Signal.

Channel | Destination | Frequency | Amplitude Phase Waveform

A Out 1 1 kHz 2.5V 0.0 deg Square
B Out 2 1 kHz 2.5V 45 deg Square
Comments:

1. Adjust Channel B’s phase to vary the phase differential. (The
HP 8904A provides 0.1 degree phase increments.)

If your HP 8904A is equiped with Option 02 only, you have
completed the operating demonstrations provided in this guide for
your instrument. The following demonstration (beginning on the next
page) is for instruments that are also equiped with four channels
(Option 01).
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How to Modulate

and Sum

Note

If your HP 8904A also has four channels (Option 01), you can use
the additional channels (C and D) to modulate or sum with the two
output signals. In this demonstration, you will configure the

HP 8904A to modulate Channel A using Channel B and output the
modulated signal at Output Port 1. You will then sum Channels C
and D and output the resulting signal at Output Port 2.

This demonstration assumes that the parameters for Channels A
and B are configured as described in the previous demonstration,
“How to Output a Signal at Each Port.” If they are not, please
configure the Channels as shown in Table 4-3 before you begin

this demonstration.

Table 4-3. Instrument Settings for Channels A and B.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 1 kHz 1V 0.0 deg Square
B Out 2 1 kHz 1V 315 deg Ramp
C Off
D off
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Modulate at Channel A

Output Port 1
1. Press the LAST key as needed to access the Channel A

Configuration display.

2. Enter a frequency of 20 kHz.

Channel B

3. Press the NEXT key, the PHASE key and enter 0 degrees for
Channel B.

4. Press the WAVEFORM key and the " key.
5. Press the blue SHIFT key, the DESTN key and then the AM key.
® 6. Press the AMPTD key and enter 100%. Channel B is now

configured to amplitude modulate Channel A. (Adjust the
oscilloscope if necessary to get a stable display.)
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”
Sum at Output Port 2 Channel C

7. Press the NEXT key twice to access the Channel C
Configuration display.

8. Press the FREQ key and enter 20 kHz.
9. Press the WAVEFORM key and the "L key.

10. Press the blue SHIFT key, the DESTN key and then the 2 key to
route Channel C to Output Port 2.

11. Press the AMPTD key and enter 1V.

Channel D

12. Press the NEXT key to access the Channel D Configuration
display.

13. Press the blue SHIFT key, the DESTN key and then the 2 key to
route Channel D to Output Port 2.

14. Press the AMPTD key and enter 1V. The HP 8904A is now
configured to sum Channels C and D and output the resulting
waveform at Output Port 2.

e

Figure 4-3. Two 20 kHz Square Wave Signals, One Modulated by
1 kHz (top), and the Other Summed with 1 kHz (bottom).
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Table 4-4 shows the parameters you have entered for each channel.
Instruments that have four channels and Dual Output Ports provide
maximum flexibility for meeting the needs of applications that require
both modulated and unmodulated signals.

Table 4-4. Instrument Settings for the

Four Channel, Dual Output Ports Demonstration.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 20 kHz 1V 0.0 deg Square
B AM 1 kHz 100% 0.0 deg Sine
C Out 2 20 kHz 1V 0.0 deg Square
D Out 2 1 kHz 1\ 0.0 deg Sine

Only Channel A can be modulated by the other channels, and
each channel can have only one destination at a time (Output
Port 1, Output Port 2, or as a modulation source to Channel A.)
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Thjngs io Figure 4-4 provides an overview of the HP 8904A’s operation when
it is equipped with four channels and Dual Output Ports.
Remember About sk P

Dual Output
Ports Operation

CHANNEL A

AV] Ea V3| K72 | L IR | L | e

MODULATION
AM 7 \ 4
FM 4 4
DM 5 4

DSB ]
PULSE

—
-
=

CHANNEL B

o AN T | voise|| —— v‘.: ¢

CHANNEL C
[N L | worse ]| —— —q‘.r 4

CHANNEL D

Ny I[N\ || worse :—\5

\ - 'Il

DESTINATION CONTROL
OUTPUT 1 OUTPUT 2

Figure 4-4. Channel and Output Configuration for HP 8904A’s
Equipped with Four Channels and Dual Output Ports.
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Key Points Table 4-5 contains operating considerations you should keep in mind
About Operation as you configure the HP 8904A’s four channels for dual output
operation.

Table 4-5. Operating Considerations for Dual Output
Port Operation using Four Channels.

Operation Considerations
Output Signal e Each Channel can be output at either Output 1 or 2.
Configure e All considerations shown in Chapter 2 for Four Channel
Channels Operation still apply.
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Hop Mode
Operation

In This chapter In this chapter, you will learn how to operate the Hop Mode
capabilities provided by Configuration Option 03. If your HP 8904A
is equipped with Option 03, this Hop Mode demonstration will teach
you how to:

o Access Hop Mode Operation

o Configure Channel A for Hopping its Frequency, Amplitude
and Phase Settings

e Fast Hop Channel A

Set Up Your Equipment Connect your HP 8904A to the oscilloscope as shown above.
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Adjust Your Oscilloscope

INSPIAY: o« aerminn sar vapssime s mewsmomise smeswese wpme.s wae Channel A
NOIBTIDIIRIT 1 oo o i v Somienbiorscy GomooALe s3%, SEAVRY S54SR miE 1V
COMPHAY «oaviis 0 wnmma s smisone semwes smins dc (High Impedance)
TIe S EIVISION ¢ cowmnsine somimsos smens ¥ sumer HEESHEs & s 0.2 ms
THEROE o orivei v dvame 8 S e saeriets VRN i G Channel A

Select Chassis Ground

1.

2,

3.

Press the blue SHIFT key and the PRESET key.

Press the blue SHIFT key and then the FLOAT key.

Press the 1 key and then the OFF key to reference the

HP 8904A’s circuit ground to chassis ground at Output 1. (Note
that the FLOAT LED for Output 1 is now off.)

Adjust the oscilloscope trace if necessary to position the trace
at center scale.



Hop the Output Signal 5-3

T e T T R T P R T e e S N e A T e T TR e e T e e e s Y v PR R

How to Access
Hop Mode
Operation

Y

Press the f1 Chamme ]l Cond 149 . softkey to access the
Channel Configuration Mode.

N

Press the NEXT key to access the Channel A Configuration
display. The HP 8904A will output Channel A when the Hop
Mode is turned on. The HP 8904A will allow you to hop the
frequency, amplitude and/or phase settings of the Channel A
signal.

FREH 1BBa. 8 Hz ANMPT

E -
G,8 degq MWFOEM Zine DESTH Outl

It
E A E

e
o
(o

i HF 29848 Main Selecticon Level kS
f1 Channel Confia.

= L
lﬁ”f[I] : 2 Eol(e=

Channel Configuration Mode ¥
Press HEKT-ERST keus: f4 Exit

= §

ch A: FRER 186, 8  Hz AMFTD 14 pY
FHASE A.8 deg WFORM Sine DESTH Outl

o) §

fl Hop Ram Adrs @ FREW ¥

8.8 Hzx

i
f1 Digital Part Off f3 Frea Hop off
H

@ 4 | Aoptd Hop  OFF T3 Phaze Hop  Off
¥ (=)

Figure 5-1. How to Access Hop Mode Operation.
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How to Configure
Channel A
for Hopping

Note

Enter the Hop
Parameters

Note

The HP 8904A enables you to hop Channel A’s frequency, amplitude
and/or phase settings. This demonstration will step you through the
process of entering the settings you wish to have Channel A hop to.

Only Channel A’s settings can be hopped.

1. Press the AMPTD key and enter 1V. The 1 kHz, 1 Vpk Channel A
signal should now appear on your oscilloscope.

If your HP 8904A is equipped with four channels, the Parameter
Entry displays for Channels B, C and D will precede the Hop
Configuration display.

2. Press the NEXT key until the Hop Configuration display
appears. This display allows you to enter the settings you wish to
have Channel A hop to. The HP 8904A provides 16 Hop
Registers (0 through 15).

¥1 Hop REam RAdrs B FEER X g, 8 Hz¥

RHFTO % g p¥ ¥ FPHASE ¥ 8.8 deg ¥
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Hop Register 0
3. Press the FREQ key and enter 5 kHz.
4. Press the AMPTD key and enter 2V. That is all it takes to store
parameters in a Hop Register.
Hop Register 1
5. Press the f1 Hop Fam Hdr = softkey and then the ¢ key.
The HP 8904A is now ready to accept parameters for Hop
Register 1.
6. Press the FREQ key and enter 10 kHz.

7. Press the AMPTD key and enter 3V.

Hop Register 2
8. Press the f1 Ho Fam Hidr = softkey, the 2 key and then the
ENTER key. You can access the various Hop Registers by using
either the ©# or 8 keys or by entering the number of the desired
register directly.
9. Press the FREQ key and enter 15 kHz.

10. Press the AMPTD key and enter 4V.

Hop Register 3

11. Press the f1 Hop Fam Adr = softkey and the © key to access
Hop Register 3.

12. Enter a frequency of 20 kHz and an amplitude of 5V.

You have now entered frequency and amplitude parameters into four
Hop Registers (0 through 3).

Table 5-1. Parameter Entries for Hop Registers 0 through 3.

Hop Frequency | Amplitude Phase
Register (kHz) V) (deg)
0 5.0 2.0 0.0
1 10.0 3.0 0.0
2 15.0 4.0 0.0
3 20.0 5.0 0.0
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Save and Recall Your
Hop Parameters

Remember

Specify the Hop
' Parameters

The HP 8904A will reset the contents of all of its Hop Registers to
their default values (0) when it exits the Channel Configuration
Mode to return to the Main Selection Level. When you set up your
own Hop Mode applications, you can easily retain all of the hop
parameters that you have entered by storing them in a Save Register.
When you set up a Save Register (as described in Chapter 1 of this
guide), the HP 8904A will store the current parameter settings for all
of its Hop Registers as well as all of the current settings for

Channel A.

When you Recall a Save Register, the HP 8904A returns all of its
operating modes to the same settings that existed when the Save
Register was selected.

13. Press the f1 Hop Fam Helr = softkey, the 0 key and then the
ENTER key to return to the first Hop Register.

14. Press the NEXT key to access the Hop Parameter Selection
display. This display allows you to specify which of Channel A’s
settings you wish to hop.

e

1o Hagital- Para lEe £33
& HAmpid Hop Ot f

i

15. Press the 12 Hrip t ol Hixp softkey and then the ON key. You
have configured the HP 8904A to hop Channel A’s amplitude
setting. The amplitude of the signal on your oscilloscope should
increase to 2 Vpk.

The HP 8904A is now outputting its Channel A signal at the
amplitude specified in Hop Register 0 (2 Vpk). Note that the
frequency of the output signal however, is not 5 kHz as specified in
Hop Register 0. The HP 8904A only uses the parameters from the
Hop Register that have been turned on (amplitude in this case). Since
the frequency parameter has not yet been turned on, the HP 8904A
continues to use Channel A’s frequency setting.

16. Now press the 3 - =3 HopE softkey and then the ON key.
Now the frequency of Channel A is also being set by Hop

DAanickAn N
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Select the
Hop Registers

Note

17. Press the LAST key to return to the Hop Configuration display.
Note that the HP 8904 A has removed the asterisk (%) from the

frequency and amplitude entry fields on the display to signify
that they are currently turned on.
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18. Press the f1 Hoipr Fam FHolr = softkey and then the € key.
Continue to press the ©+ key until you reach Hop Register 3.
Notice the frequency and amplitude of the signal displayed on
the oscilloscope hop to the values specified in the selected Hop
Register each time the @t or 8 keys are pressed.

19. Now press the 2 key and then the ENTER key. You can also
select the Hop Registers directly in whatever order you wish.

20. Press the LAST key until the Channel A Configuration display
appears. The HP 8904A display informs you that the frequency
and amplitude settings for Channel A are now being set by the
Hop Registers.

AMPTD  xHop Ramx
WFOREM Sine RESTH dutd

Although Channel A’s phase setting was not hopped in this
demonstration, it can also be configured to hop using the
procedures described in this demonstration for hopping the
frequency and amplitude settings.
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How to Fast The HP 8904A allows you to fast hop between the parameters you

have entered (at switching speeds of up to 8 us) using the rear-panel

Hop Channel A piGITAL PORT. The DIGITAL PORT provides inputs for the Hop
Register address selection lines. The selection address for each
register (Hop Ram Adrs) is shown on the Hop Configuration display.
The registers can be selected in whatever order you desire. The
following steps describe how to use the DIGITAL PORT for fast
hopping Channel A.

1. Press the NEXT key to return to the Hop Parameter Selection

display.
£1 Digital Port Off §3 Freq Hop On
{2 Amptd Hop O f4 Phase Hop 0ff

Enable the 2. To enable the DIGITAL PORT, press the f1
DIGITAL PORT Digital Fort softkey and then the ON key. The
HP 8904A is now ready to receive Hop Register addresses via its
rear-panel DIGITAL PORT.

Ch.C Ch.B
Polarity Polarity Ch.A
ch.D ch.C ch.s Polarity cha
Ch.D Zero Zero Zero Zero
Polarity Crossing Crossing Crossing Crossing
R T N T S
Ng 7 6 5 4 3 2 77
0O O O O O o o o
O O O O O o o
15 14 13 12 11 10 9
/ N\
. A \
Trigger  Trigger N 1 2 3, Circuit
Out In N Gnd
(Seq. Mode) Hop Register

Address (High True)

Figure 5-2. Pin Connect Diagram for the Rear-Panel DIGITAL PORT.
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Fast Hop Example Figure 5-3 shows an example of an address selection circuit for fast
hopping an HP 8904A (that is equipped with Option 01 and 03) at
the rate of the Channel D frequency setting. (An external timing
source can be used in place of the Channel D signal to increase the

hop rate.)
+5v
" -
—L.ﬂu L b
;]; g 4 | CTRDIVIe
5
9| M2LDOWN]
Lo~{Matup) 2coT=orz6012
1213 DIGITAL
G4 J(CT=15)26] PORT
Hedog {,'1’4_:..1.3_
L gﬁ T =1 e — 13
2 r 12
I : é 37 e
ikl L5 1g
T4ALS19IN 8 |
N ol l,,
GHD Ly g

Figure 5-3. Example Address Selection
Circuit for Fast Hopping the HP 8904A.

Table 5-2. Instrument Settings for the Fast Hopping Example.

Channel | Destination | Frequency | Amplitude Phase Waveform
A Out 1 1 kHz 140 uVv 0.0 deg Sine
B Off 62.5 Hz 5V 0.0 deg Square
C Off 0 Hz 140 uv 0.0 deg Sine
D Off 500 Hz 140 puv 0.0 deg Sine

The following BASIC program can be used to set up the HP 8904A
for this example over its HP-IB.

18 ! EXTHOP &-25-37 128 NUTPUT A :"FRDSBAHI"

26 CLERF 1Za OUTPUT A i "WFEBSE™

28 DIZP "#%¥ EXT HOP EAM SETUP 14@ OUTPUT A : "APESVL"

DEMC #F" 156 OQUTPUT R i "FRBEZ . SHIZ"

48 FESET 7 168 QUTPUT R ; "FRCBKZ"

oE H=VZ6 176 OUTRUT A "AFH". CI+12% 5, "VL
&8 OUTPUT A s *GHa” >

& QUTPUT R i “FCL1OFFCZOF" 186 HEXRT 1

28 FOR I=8 TO 13 198 OUTPUT A ; "DRFEOHFHREOHAHRON®
S AE="HRA"LVELFCI D zZae OQUTRUT A ;"FRE"
188 QUTPUT A . "HRA":I;"ET" 219 0Is5P "LORD DOHE™

110 QUTPUT A ; "FREH": I+1;"K2" 2z@ STOF



A Installation

Unpack Your Inspect the shipping container for damage. If the shipping container
is damaged or the cushioning material inside is stressed, keep them
HP 8904A until you have checked the shipment for completeness and proper
operation.

If components are missing from your shipment, or if there is
mechanical damage or defect, notify the nearest Hewlett-Packard
office. If the shipping container or cushioning material shows signs of
stress, notify the carrier as well as the Hewlett-Packard office. Keep
the shipping materials for inspection by the carrier.

The HP 8904A Multifunction Synthesizer requires a power source of

Connect Power 100 to 120 Vac (+10%) at 48 to 440 Hz, or 220 to 240 Vac (+10%) at
48 to 66 Hz. Power consumption is 80 VA maximum. If you need
further information about the power requirements for your
instrument, refer to the HP 8904A Operation and Calibration
Manual.

Warning This is a Safety Class I product (i.e., provided with a protective earth
terminal). An uninterruptible safety earth ground must be provided
from the Mains power source to the product input wiring terminals,
power cord, or supplied power cord set. Whenever it is likely that the
protection has been impaired, the instrument must be made
inoperative and be secured against any unintended operation.

Turn On If you are operating this instrument in extreme environmental
conditions, refer to the HP 8904A Operation and Calibration Manual
Instrument for specific operating limitations.



Help Messages

Interpreting the
Help Messages

When the HP 8904A detects an inappropriate operating condition
(such as when an inactive key is pressed), it beeps to let you know
that a message about the condition is available on the Help display.

The HP 8904A’s Help display is accessed by pressing the blue SHIFT
key and then the HELP key. Table C-1 lists the Error Number for each
Help Message displayed by the HP 8904A along with a brief
description of the operating conditions that will cause the HP 8904A
to display the message.

150
*

BT TEE

Wat o,

Table B-1. Error Numbers and Description Listings for the HP 8904A’s Help Messages. (1 of 4)

Error e ot
Number PScrpRan

0 There is no new message.

1 A key was selected without specifying what the data was related to.

2 The key selected does not correspond to the function selected.

3 Invalid HP-IB address entry. (Only 00-30 (decimal) are valid entries.)

4 The T or & key cannot be used with this function.

10 The instrument cannot access the output board that connects to the OUTPUTS 1 connector. Refer to
the HP 8904A Service Manual to isolate the problem.

11 A hardware error was detected by the power-up checks. Refer to the HP 8904A Service Manual to
isolate the problem.

12 The reference loop of the Digital Synthesis (A2) assembly is out of lock. Refer to the HP 8904A Service

Manual to isolate the problem.
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Table B-1. Error Numbers and Description Listings for the HP 8904A’s Help Messages. (2 of 4)

Error b
Number eacrpYOn

16 The Special Function display can only be accessed from the Main Selection Level.

13 A reverse power error was detected on an output board. (Disconnect the affected output from any
external equipment and re-enter the key sequence that originally resulted in the error. If an error is still
detected by the instrument, a reverse power problem still exists.)

14 The recalled Save Register does not contain a SAVE setting.

15 The selected function cannot be performed in the present mode. (For example, the FREQ function
cannot be executed directly from the Main Selection Level.)

17 An invalid Special Function number was entered. (Only Special Functions 0 - 15 (decimal) may be
entered.)

18 The Special Function number input was too large for the instrument to recognize it as data. This
condition occurs when the data input is greater than 65535. (Refer to Error Message 17 concerning the
range of Special Functions available.)

19 | The number entered was too large for the function selected.

20 | Increment Set is not available with the function selected.

22 An operation was directed to an output board which does not exist.

24 There are no setable modes or functions at this instrument level. (For example, in Hop Mode Operation
the Hop Parameter display lists only four keys that will perform a function in this mode; 1, 2, f3 and f4.
Any other key, such as AMPTD, has no meaning in this mode and will result in this error.)
~Channel Configuration Errors-

31 Instrument is not configured for destination control.

-Hewlett-Packard Interface Bus (HP-IB) Errors -

a1 HP-IB numeric input error. Exponent too large or improper number format.

42 HP-1B numeric input error. The number was too large or too small, or a negative value was received
when a positive value was required.

43 A number value was sent via HP-IB when one was not expected.

44 Invalid unique data was input via HP-IB. (Unique data specifies the Waveform, Modulation Type,
Modulation On/Off Control, and Filter Selection, when entering a data string via HP-IB.)

45 Unique data was received via HP-IB when none was expected. (Refer to Error 44 for an explanation of
unique data.)

46 An invalid terminator for the present data type was received via HP-IB. (A data terminator specifies the
units of the data entered; i.e., Hz, Degrees, Volts, Seconds, Percent, etc; the ENTER command is also
included in this group.)
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Table B-1. Error Numbers and Description Listings for the HP 8904A’s Help Messages. (3 of 4)

Error “ e
Nimber escription

47 A Data Terminator was received via HP-IB when none was expected. (Refer to Error 46 for an
expanation of data terminators.)

48 A combination of errors 41 through 47 probably exists. (Confirm that at least one of these errors exists
and correct it. Enter the data again and read any error messages that result; an error number other than
48 should be displayed. The second error message should help to further isolate the error until it is
eliminated.)

-Signal Sequence Mode Errors-

50 Time value entered is out of range.

51 On and Off Time values cannot both be zero.

52 Amplitude value entered is out of range.

53 Frequency value entered is out of range.

54 Tone Number entered is out of range. [Only tone numbers 0-F (Hexadecimal) are valid.]

--55 Sequence Index value entered is out of range. (Valid Range is 1-250.)

56 Sequence End value entered is out of range. (Valid Range is 1-250.)

57 The number entered is not valid in the Sequence Base selected. (Either the Binary, Octal, or
Hexadecimal base numbering system is used to specify the Sequence Index and Sequence End. For
example, you may not use the character ‘9" when you have previously specified the Octal base, since
this number does not exist in that numbering system.)

58 Command not permitted in this mode.

59 Command not available in present window.

-Destination Control Errors—

101 Channel A cannot be used as a source for AM, FM, DSB, Phase or Pulse modulation. (Channel A can
be modulated, but it cannot be used as a modulation source.)

102 Channel A has a Waveform of dc and cannot be modulated.

103 A channel which has a Waveform of dc cannot be used as a modulation source.

104 An operation was directed to an output board which does not exist.

105 AM and DSB are mutually exclusive modulations and one is already active.

106 An attempt was made to use a second summer. For this configuration of two summers, only channels
A+B with channels C+D is permitted.

107 The Hop Ram is presently enabled as this modulation source.

108 The Frequency set value selected is greater than the permitted maximum for pulse modulation.
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Table B-1. Error Numbers and Description Listings for the HP 8904A’s Help Messages. (4 of 4)

Error

Number Description

109 The Frequency set value selected is greater than the permitted maximum for this waveform.

110 Either AM or DSB modulation is active so Amplitude Hop Ram cannot be changed.

111 The present value of the Hop Ram amplitude settings will exceed the maximum permitted value and
therefore the Amplitude Hop Ram cannot be turned on.

112 The present value of the Hop Ram frequency settings will exceed the maximum permitted value and
therefore the Frequency Hop Ram cannot be turned on.

113 The attempted Frequency Hop Ram set value is greater than the permitted maximum for this waveform.

114 Phase modulation is presently active, therefore Phase Hop cannot be changed.

115 The present Channel A waveform cannot be used at the present frequency setting of Channel A if the

Frequency Hop Ram is disabled.

-Miscellaneous Errors—

121 The amplitude value selected is greater than the permitted maximum.
122 The amplitude value selected results in a sum which is greater than the maximum permitted value.
123 The frequency value selected is greater than the maximum permitted value.

124 When the Amplitude Hop Ram was disabled, the last Channel A amplitude setting could not be used with
present instrument parameters. (Adjust the the Channel A amplitude to within non-Hop-Ram limits.)

150 The selected Waveform cannot be generated at the present frequency setting.

151 The dc Waveform can only be selected for a channel which has an Output Port or Off as a destination.
152 Channel A Waveform cannot be changed to dc while being modulated.

153 You can sum only one channel with a dc Waveform into an output board, and one is already active.

160 An operation was directed to an output board which does not exist.
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HP-IB Codes

Code Lj'stjngs for This appendix contains listings of the HP-IB programming codes for

the HP 8904A. The codes are arranged in four tables. The first table

the HP 8904A (Table C-1) contains the HP-IB codes for the functions that are

standard to all HP 8904A configurations. Tables C-2 through C-4
contain the commands that are unique to each of the Configuration
Options (01, 02 and 03). A sample program is presented after each
table to demonstrate the use of the codes.

Table C-1. HP-IB Codes for the Standard HP 8904A Functions (1 of 4)

Functi HIe Descripti
nction Coda escription
Amplitude AP Form: AP<Channel><Amplitude Value><Terminator>
Example: “APA1VL"
Set amplitude of a channel. Valid terminators for amplitude are VL, MV and UV.
Backlight BO Backlight On
BF Backlight Off
Beep BP Beep
Exit EM Form: EM
Exit Mode. Exit Mode needs no data.
Filter FS Form: FS<Output Number> <Filter>
Example: “FS1AU”
Output Board Filter Select. Designate Output Port 1 (or 2 if the instrument is equipped
with Option 02) followed by (no space) the desired filter.
SH Eliptic (Sharp Cutoff)
LO Gaussian (Low Overshoot)
AU Auto (Automatic)
Float Control FC Form: FC<Output Number><ON or OF>
Example: “FC10N”
Float Output On/Off Control. Designate Output Port 1 (or 2 if the instrument is equipped
with Option 02) followed by (no space) the desired state.
Frequency FR Form: FR<Channel><Frequency Value><Terminator>

Example: “FRA20KZ"
Set frequency of channel. Valid terminators for frequency are HZ and KZ.
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Table C-1. HP-IB Codes for the Standard HP 8904A Functions (2 of 4)

Functi Pha Descripti
nction Cate escription
Go To GM Form: GM <Mode Number>
Example: “‘GM4”
Go to Mode. Go to Mode accepts the values 0-9.
0 = Channel Configuration Mode.
1 = (Reserved for future options.)
2 = Tone Sequence Mode.
3 = DTMF Sequence Mode.
4 = Digital Sequence Mode.
5-9 = (Reserved for future options.)
Help HP This function will return a three digit ASCI| string representing the Error Number (000 to
255 where 0 means no error reported). Refer to Appendix B for the list of Help
Messages.
1D 1D Read the ID message. A read of the ID string sends 80 characters to the requesting
controller in the following format:
“HP8904A Opts 01/02/03"
“Firmware Revision XXXXXa Serial No XXXXX"
Increment Set IS Form: <Parameter>|S<Value>
Example: “APA1VL"
Increment set. Used for any parameter that can be modified by the Up and Down
commands.
uP Increment
DN Down
Examples: “PHAUP", “UPDNDN", “DN”
UP and DN can be used for settings which have an associated increment set value. They
can be prefixed by a specific function, or used by themselves to modify the presently
active function.
Last < Use like the LAST key to access the previous display.
Next > Use like the NEXT key to access the next display.
Off OF Off
On ON On
Output Control 00 Form: OO<Output Number><ON or OF>
Example: “OO10F"
Output On/Off Control. Designate Output Port 1 (or 2 if the instrument is equipped with
Option 02) followed by (no space) the desired state.
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Table C-1. HP-IB Codes for the Standard HP 8904A Functions (3 of 4)

Functi s Descripti
nction Code escription
Phase PH Form: PH<Channel><Phase Value><Terminator>
Example: “PHA45DG"
Set phase of a channel. Valid terminators are DG and RD.
Phase Reset PR Phase reset establishes a common zero reference for the channels.
Preset PS Instrument Preset
Query Data ? Form: <Data Setting>
Examples: “FRA?", “FRAIS?” sy
Query of existing data values is achieved by placing the “?" term after the desired item
name. A query terminates any presently running sequence.
Recall RC Form: RC<Register>
Example: “RC11"
Recall. Valid data values for Recall are 0-11.
Reverse Power RP Reset reverse power protection.
Save SV Form: SV<Register>
Example: “SV1’
Save. Valid data values for Save are 0-11.
Service RM Form: RM
Request Read Service Request Mask. The present value of the SRQ mask is returned, 000-191.
SM Form: SM<Data Value>
Examples: “SM128’, “SMO”
Set Service Request Mask. Valid data = 0-255
Special SF Form: SF<Data Value>
Functions “SF4”, “SF12763"

Examples:

Set or Reset Special Functions. The value of the Special Function flag can be read at any
time but can only be set at the Main Selection Level. The flag is a composite of bit flags.
A Special Function operation configures all 16 bits of the flag (that is, any previously set

flags are lost). Do not leave a space between the mnemonic and the data value.
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Table C-1. HP-IB Codes for the Standard HP 8904A Functions (4 of 4)

HP-IB i
Function Code Description
Terminators KZ Kilohertz
HZ Hertz

DG Degrees
RD Radians

VL Volts

MV Millivolts
uv Microvolts
Eil Enter

SC Seconds
MS Milliseconds
% Percent

PC Percent

Time Base EO Example: “EO"

Read External Reference Status. Ths function allows you to determine whether the Time
Base reference is external or internal. If the External reference is on, a 001 is returned, if
not a 000 is returned.

Waveform WF Form: WF<Channel><Waveform>
Example: "WFATR”
Set waveform of a channel. Valid data values for waveform are:

S| = Sine
RA = Ramp
TR = Triangle
SQ = Square
NS = Noise
DC = dc.

10 [T R R R R RS X
20 I * HP SERIES 200/3080 BASIC language *
30 | * programming example for the *
40 I » standard HP 8304A MULTIFUNCTION *
50 I » SYNTHESIZER. *
(=17} | RERFRAREFRRRRRRRRREFRFRRRFER RN RN
70 |

Preset HP B3904A.

Goto channel configuration mode.

Turn output float off.

Set channel frequency to 100@.1 Hz.
Set channel amplitude to 1.25 V.
Set channel phase to 90 degrees.
Set channel waveform to ramp.

78 OUTPUT 726;"PS"

80 OUTPUT 726;"6M@"

90 QUTPUT 726;"FCIOF"

100 OUTPUT 726;"FRA1Q0@.1HZ"
1@ OQUTPUT 726;"APA1.25UL"
120 OUTPUT 726; "PHASGDG"

130 OUTPUT 726;"WFARA"

140  END

T I T > —

Figure C-1. Sample Program for Configuring Channel A
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Table C-2. HP-IB Codes That Can Be Used With Option 01 Instruments (1 of 2).

Finot HP-IB D ioti
nction Code escription
- Four Channel Operation -
Destination DE Form: DE<Channel><Destination>
Examples: “DEAOC1", “DEAAM”
Set destination of channel. Valid data values for destination are AM, FM, PM, DS, PU,
OC1 (OC2 if the instrument is equipped with Option 02) and OF.
Modulation AM Amplitude Modulation, valid AM terminators are % or PC.
FM Frequency Modulation
PM Phase Modulation, valid PM terminators are DG or RD.
DS DSB Modulation
PU Pulse Modulation
- Signal Sequence Modes -
Amplitude APH | Form: APH<Amplitude Value><Terminator>
Example: *APH1.999VL"
Enter Tone or DTMF amplitude. Amplitude terminators are VL, MV and UV.
Digital Level DAPH | Digital Sequence On Level
DAPL | Digital Sequence Off Level
Form: DAPH<Amplitude><Terminator>
Examples: "DAPH4VL", “DAPL-1VL"
Digital Sequence Mode amplitude terminators are VL, MV and UV.
Digital BSB | Select Binary Base
Sequence Base| BSO | Select Octal Base
BSH | Select Hexadecimal Base
Off Time STOF | Form: STOF<Time Value><Terminator>
Example: “STOF1SC”
Set Off Time (Tone and DTMF Sequence). Valid terminators are MS and SC.
On Time STON | Form: STON<Time Value><Terminator>
Example: “STON9.3MS”
Set On Time (Tone and DTMF Sequence). Valid terminators are MS and SC.
Period SBP | Form: SBP<Time Value><Terminator>
Example: “SBP9.3MS"
Set Period (Digital Sequence Only). Valid terminitors are MS and SC.
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Table C-2. HP-IB Codes That Can Be Used With Option 01 Instruments (2 of 2).

Functi e Descripti
nction Code scription
Register HRA | Form: HRA<1 or 2 Digit Address>ET
Number Examples: “HRA2ET” “HRA15ET”
Enter Tone or DTMF Register. Addresses 0-15 are valid, Valid terminator is “ET".
Run Mode RUNC | Run Continuously

RUNM | Run Manually
RUNS | Run Single
STOP | Stop Run

Sequence End SEQE | Form: SEQE<Sequence End Value>ET
Example: "SEQE115ET”
Set Sequence End. Valid terminator is ET.

Sequence SEQP | Form: SEQP<Index Value>ET
Index Example: “SEQP37ET
Set Sequence Index. Valid terminator is ET.

Sequence WSQ | Form: WSQ<Data String><Terminator>

String Examples: Tone Sequence = “WSQ01123456789ABCDEF;"

DTMF Sequence = “WSQ0123456789ABCD*#;"

Digital Sequence Binary Base = “WSQ0101010101010101;"
Digital Sequence Octal Base = “WSQ0123456701234567;"

Digital Sequence Hex Base = "WSQ0123456789ABCDEF;”

Write sequence string. Entry string is terminated with ;, ocr/lf; EOI or
the etx character.

Tone FRH | Form: FRH<Frequency Value><Terminator>
Frequency Example: “FRH723.5HZ"
Enter tone frequency (Tone Sequence Mode only). Valid terminators are HZ and KZ.
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10 | RRERRRERAEERRARXERRFR R ERRRR IR RA R RN x
20 I o* HP SERIES 200/300 BASIC language *

30 bow programming example for the *

40 [ HP 8904A MULTIFUNCTION SYNTHESIZER =*

50 Io» OPTION @@1: fm stereo composite. *

60 I = (left channel only) *

70 I RN RRENERRRRRRRFRRRRREFRRRARRARFRERRRR

80 I

90 OUTPUT 726;"PS GM@" | Preset & go to channel

100 ! configuration mode.

110 |

120 OUTPUT 726;"DEAOCI FRA39KZ APAIVUL PHA27@D6 WFASI" | Set channel A to

130 | Destination = Output 1,

140 | Freq = 39 kHz, Amplitude =
150 | 1 volt, Phase = 270 degrees
160 I Waveform = Sine.

170 |

180 OUTPUT 726;"DEBOC1 FRB37KZ APBIVL PHBSGDG WFBSI" ! Set channel B to

190 | Destination = Quiput 1,
200 Freg = 37 kHz, Amplitude =
210 1 volt, Phase = 90 degrees,
220 Waveform = Sine.

230

240 QUTPUT 726;"DECOC1 FRCI19KZ APC 1@0MV WFCSI" Set channel C to

250 Destination = Qutput 1,

|
|
|
I
!
!
260 ! Freq = 19 kHz, Amplitude =
]
!
I
|
I
!

270 @.1 volt, Waveform = Sine.
280

290 QUTPUT 726;"DEDOC! FRD1KZ APD2VL WFDSIL" Set channel D to

300 Destination = Output 1,
310 Freq = 1 kHz, Amplitude =
320 2 volts, Waveform = Sine.
330 END

Figure C-2. Sample Program for Configuring Channels A, B, C and D.
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19 | SR RFRRFRRARERARAE AR R R EREAAR AR R AR R AR

20 Io* HP SERIES 200/300 BASIC language *

30 Io* programming example for the *

4@ I HP 8904A MULTIFUNCTION SYNTHESIZER +

50 I OPTION @1: digital seguence. *

247} | EHEFEAEFREAE R AR R AR R R AR SR AR A XX R R R R HR

70 ]

B@ QUTPUT 72B;"PS GM4" | Preset & go to digital

390 | sequence mode.

100 |

e QUTPUT 726;"BSB SBPO@.SMS DAPHSYL DAPL@.2UL" | Set sequence base to

120 | Binary, sequence period =
130 | 8.5 ms, on level = 5 volts,
140 I and off level ='0.2 volt.
150 ! \

160 QUTPUT 726;"SEQPIET WSQ00@1001101115 SEQEIZ2ET" | Set sequence pointer = 1,

170 | write sequence =

180 I "pE@1e011@111", and set
200 | sequence end = 12,

201 !

21@ ~OUTPUT 726 "RUNC" | Run sequence continuously.
300 END

Figure C-3. Sample Program for Configuring a Digital Sequence String
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T e T A e e S R T e S T e e TP = Y A O e e MO N sy i TR R R TR

Table C-3. HP-IB Codes That Can Be Used with Option 02 Instruments

- HP-1B D ipti
Function Code escription

Destination DE Form: DE<Channel><Destination>
Examples: "DEAOF" “DEBOC2’
Set destination. Valid data values for destination are OC1, OC2 and OF.

Query Port QRE | Form: QRE

Status Example: “QRE’
Query present enable status.

10 | AR AR A RRRRARRRERRRFRARRERARA R R R FH RN
20 | * HP SERIES 200/300 BASIC language *
30 | * programming example for the *
4@ I+ HP 8964A MULTIFUNCTION SYNTHESIZER *
50 I * Option B@Z. *

~60 | B EERERERRARERRFE AR RN AN AR AR R R R RN R RS
70 !
80 QUTPUT 72B;"PS" | Preset HF 8804A.
90 !
100 QUTPUT 72B;"GM@" | Goto channel configuration mode.
110 !
120 QUTRUT 726;"FRAZKZI APA2VL PHA45DG WFASQ" | Set channel A freguency =
130 | 2 kHz, amplitude = 2 volis, phase =
140 | 45 degress, and waveform = square.
150 !
160  OUTPUT 726;"FRB2KZ APB2VUL PHB90DG WFBSQ" ! Set channel B frequency =
170 I 2 kHz, amplitude = 2 volts, phase =
180 | 90 degress, and waveform = square.
190 !
200 END

Figure C-4. Sample Program for Configuring Output Ports 1 and 2.
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Table C-4. HP-IB Codes That Can Be Used with Option 03 Instruments.

Functi HP-IB D ioti
nction Code escription
Amplitude APH | Form: APH<Amplitude Value><Terminator>
Example: “APH2.123VL"
Enter Hop Mode amplitude parameter. Valid terminators are VL, MV and UV.
Hop AHR | Form: AHR<ON or OF>
On/Off Example: “AHROF”
Amplitude Hop On/Off Control.
Digital Port DPE | Form: DPE<ON or OF>
Example: “DPEOF”
Digital Port On/Off Control.
Frequency FRH | Form: FRH<Frequency Value><Terminator>
Example: “FRH723.5HZ"
Enter Hop Mode frequency parameter. Valid terminators are HZ and KZ.
Hop FHR Form: FHR<ON or OF>
On/Off Example: “FHROF”
Frequency Hop On/Off Control.
Hop Register HRA | Form: HRA<1 or 2 Digit Address>ET
Example: “HRA9ET"
Enter Hop Register address. Addresses 0-15 are valid, valid terminator is ET.
Phase PHH | Form: PHH<Phase Value><Terminator>
Example: “PHH58.3DG"
Enter Hop Mode phase. Valid terminators are DG and RD.
Hop PHR | Form: PHR<ON or OF>
On/Off Example: “PHROF"
Phase Hop On/Off Control.




HP-IB Codes c-11

#

18 | R FEREERREERRARERH AR AAE AR RER LR AN

2 Io* HP SERIES 200/30@ BASIC language *

30 Io* programming example for the *

49 L HP 89@4A MULTIFUNCTION SYNTHESIZER *

50 I OPTION ©@3: fast hop. *

BO | REEERFAARARRFREREFRARF AR RRERF AR RRFAR

70 |

8@ QUTPUT 726;"PS GM@" | Preset & go to channel
9@ | configuration mode.

100 !

110 QUTPUT 726; "HRAQET FRH5QOHZ APHIUL" | Set Hop Ram address = @,
120 | Hop Freg = 5@0@ Hz, Hop
130 | Amplitude = 1 volt.

140 |

150 QUTPUT 72B;"HRATET FRHIKZ APHZUL" | Set Hop Ram address = 1,
160 | Hop Freq = 1 kHz, Hop
170 | Amplitude = 2 volt.

180 !

190 QUTPUT 7263 "HRAZET FRH1.S5KZ APH3UL" | 5et Hop Ram address = 2,
200 | Hop Freq = 1.5 kHz, Hop
210 | Amplitude = 3 volt.

220 [

230 QUTPUT 726;"HRA3ET FRHZKI APH4UL" | et Hop Ram address = 3,
249 I Hop Freg = 2 kHz, Hop
250 I Amplitude = 4 volts.

260 |

270 OUTPUT 72B6; "HRA4ET FRHZ.5KZ APHSUL” | Set Hop Ram address = 4,
280 | Hop Freq = 2.5 kHz, Hop
290 I Amplitude = 5 volt.

500 I

310 OUTPUT 726; "HRASET FRH3KZ APHBUL" | Set Hop Ram address = 5,
320 | Hop Freq = 3 kHz, Hop
330 | Amplitude = B volts.

340 !

350 OUTPUT 726; "FHRON AHRON" | Turn frequency hop on,
36@ | and turn amplitude hop on.
370 |

580 FOR I=1 TO 100 | Repeat hop seq 100 times.
390 FOR J=0 TD & | Step from add=0 T0 add=5.
400 QUTPUT 72B;"HRA" ,J,"ET" I Hop to next address.

410 NEXT J

420 NEXT I

430 END

Figure C-5. Sample Program for Hop Mode Operation.
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#

A DSB 2-5, 2-6, 2-8
ranges, 2-21
address selection 5-9 DTMF 3-10
AM 2-5 . DTMF Sequence 3-10
maximum setting, 2-14 DTMF Sequence Mode
ranges, 2-21 HP-IB Codes, C—4
amplitude 1-22 specifications, 3-18
displayed level, 1-9 Dual Output Ports 4-1
AMPTD 1-9 HP-IB Codes, C-9
Amptd Hop 5-6
E
B
Edit Sequence 3-7
backspace 1-8 END 3-7
Error Numbers B-1
c Exit 1-21
channel 1-15 F
summation, 2-16
Channel A Fast Hop 5-8
Channel Configuration Mode, 1-7 Float Control 1-6
Hop Mode, 5-4, 5-7, 5-11 Floating ground 1-16, 1-21
modulation, 2-9 ‘ cable connections, 1-17
sample HP-IB program, C—4 LEDs, 1-12
Channel Config. 1-7 voltage differential, 1-17
Channel Configuration Mode 1-7 FM Stereo Composite Signal 2-22
Chassis ground 1-16 M
control, 1-6 ranges, 2-21
Option 02, 4-2 Four Channel Operation 2-1
Configuration Options 1-2, 1-23 block diagram, 2-19
Option 01, 2-1, 3-1 channel combinations, 2-20
Option 01 with 02, block diagram, 4-12 destination, 2-20
Option 02, 4-1 HP-IB Codes, C—4
Option 03, 5-1 modulation, 2-20
copy parameters 3-18 sample HP-IB program, C-7
Save Register, 2-20
D summation, 2-20
with Option 02, 4-12
deg 1-11 FREQ 1-8
destination 2-7, 2-20 Freq Hop 5-6
Help Messages, B-3 frequency ranges 1-8
DESTN 2-17 front panel 1-12
DIGITAL PORT 5-8
Digital Sequence 3-14 G
Digital Sequence Mode
HP-IB Codes, C—4 ground 1-16

sample HP-IB program, C-8
specifications, 3-18
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H 0
HELP B-1 Off Level 3-15, 3-18
Help Messages B-1 Off Time 3-5, 3-18
Hop Mode Operation 5-1, 5-3, 5-10 On Level 3-15, 3-18
Hop Mode On Time 3-5, 3-18
address selection, 5-9 Option 01 2-1, 3-1
DIGITAL PORT, 5-8 HP-IB Codes, C—4
Fast Hop, 5-8 sample HP-IB program, C-7, C-8
HP-IB, 5-11 with 02, block diagram, 4-12
HP-IB Codes, C-10 Option 02 4-1
sample HP-IB program, 5-11, C-11 HP-IB, C-9
Hop Register 5-5 sample HP-IB program, C-9
HP-IB Codes C-1 Option 03 5-1
Option 01, C—+4 HP-I1B, C-10
Option 02, C-9 sample HP-IB program, C-11
Option 03, C-10 Output 1-15
HP-IB OUTPUT 1-13
Digital Sequence Mode sample program, C-8 Output Port 1-12
Fast Hop, 5-9 control, 1-13, 1-22
Four Channel sample program, C-7 ground, 1-16
Help Messages, B—2 impedance, 1-13
Hop Mode, 5-11 LEDs, 1-12
Hop Mode sample program, C-11 output signal 1-7
channel configuration sample program, C—4 level, 1-9
| summation, 2-16
P
INCR SET 1-11
Insert 3-7 Period 3-15, 3-18
Installation A-1 PHASE 1-11
Hop Mode, 5-7
L Option 02, 4-5

Phase Continuous Sweep 2-25, 3-19

LEPe:1le Phase Modulation
M ranges, 2—21
Power A-1
MAIN 1-21 PRESET 1-2, 1-21
Manual Dial 3-13 Pulse Modulation
Manual Run 3-8 ranges, 2-21
modulation 2-4, 2-9, 2-20
AM, 2-5 R
ranges, 2-21
simultaneous, 2-10 RECALL 1-19
Run Mode 3-8

summation of signals, 2-13, 2-15
with Option 02, 4-8

NOISE 1-22
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SAVE 1-18
Save
Hop Mode, 5-6
Signal Sequence Modes, 3-9
Seq Base 3-15
Seq Index 3-6
Sequence Length 3-18
Sequence String 3—6
Signal Sequence Modes 3-1, 3—-17
copy, 3-18
Help Messages, B-3
HP-IB Codes, C4
specifications, 3-18
simultaneous modulation 2-10
SPECIAL 1-20
Special Functions 1-22
specifications
Signal Sequence Modes, 3-18
Stereo Phase Test Signal 4-6
summation 2-16, 2-20
Options 01 and 02 combined, 4-8

Tone Configuration 3-4

Tone Register 3-5

Tone Sequence Mode 3-3
HP-IB Codes, C—4
specifications, 3-18

Two Output Ports 4-1

Variable Duty Cycle Pulse Train 2-24
Variable Phase Signal 4-7
VOR Composite Signal 2-23

w

WAVEFORM 1-10
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