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Sound Emission 

. Nach DIN 45635 T. 19 (Typprufung). 

Manufacturer’s 
Declaration 

This statement is provided to comply with the requirements of the 
German Sound DIN 45635 T. 19 (Typprufung). 

This product has a sound pressure emission (at the operator 
position) < 70 dB(A). 

n Sound Pressure Lp < 70 dB(A). 
n At Operator Position. 

. Normal Operation. 

. According to IS0 7779 (Type Test). 

Hersteller- 
bescheinigung 

Diese Information steht im Zusammenhaug mit den Anforderungen 
d,er schinenlarminformationsvcrordnung vom 18 Jamtar 1991. 

. Scballdruckpegel Lp < 70dB (A). 

II AM Arbeitsplatz. 

. Normaler Betrieb. 

HEWLETT 
@ Hewlett-Packard Co. 1991 
Printed in FAG March 1991 
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SAFETY CONSIDERATIONS 

GENERAL 
This product and related documentation must be 
reviewed for familiarization with safety markings and 
instructions before operation. 

This product is a Safety Class I instrument (provided 
with a protective earth terminal). 

BEFORE APPLYING POWER 
Verify that the product is set to match the available 
line voltage and the correct fuse is installed. 

SAFETY EARTH GROUND 
An unintermptible safety earth ground must be pro- 
vided from the main power source to the product in- 
put wiring terminals, power cord, or supplied power 
cord set. 

SAFETY SYMBOLS 

A lnsmrction manual symbol: the product will be 
marked with this symbol when it is necessary for the 
user to refer to the instruction manual (refer to Table 
of Contents.) 

f Indicates hazardous voltages. 

L I lndlcates earth (ground) terminal 

[ WARNINO 1 The WARNING sign denotes a hazard. 
It calls attention to a urocedure, uractice, or the like, 
which, if not correctly’performed br adhered to, could 
result in personal injury Do not proceed beyond a 
WARNING sign until the indicated conditions are 
fully understood and met. 

] CAUTK)Nj The CAUTION sign denotes a hazard. It 
calls attention to an operating procedure, practice, or 
the like, which, if not correctly performed or adhered 
to, could result in damage to or destruction of part 
or all of the product. Do not proceed beyond a 
CAUTION sign until the indicated conditions are fully 
understood and met. 

Any interruption of the protective (grounding) 
conductor (inside or outside the instrument) or 
disconnecting the protective earth terminal will 
cause a potential shock hazard that could re- 
sulting personal injury (Grounding one conduc- 
tor of a ho0 conductor outlet is not suficient 
protection). 

Whenever it is likely that the protection has 
been impaired, the instrument must be made 
inopemtiue and be secured against any unin- 
tended operation. 

If this instrument is to be energized uia an 
autotmmformer (for voltage reduction) make 
sure the common terminal ia connected to the 
earth terminal of the power source. 

Seroicing instructions are for use by service 
trained personnel only To avoid dangerou elw 
tric shock, do not perform any servicing unless 
qualified to do so. 

Adjustments described in the manual are per- 
formed with power supplied to the instrument 
while protective covers are removed. Energy 
a&able at may points may, if contacted, result 
in personal injury. 

Capacitors inside the instrument mq still be 
charged wen if the in.strume$ has been discon- 
nected from its source OS supply. 

For continued protection against fire hazard, re- 
piece the line fuse(s) only with 25OV fuse(s) of 
the same current rating and type (for ezam- 
pk. normal blow, time delay, etc.) Do not use 
repaired fuses or short circuited fuseholders. 



ATTENTION 
Static Sensitive 

Devices 

Thir instrument UJ[IS constructed in an ESD Celectro.scatic discharge) 
protected environment. This Ls becawe most of the semi-conductor 
devices used in this instrument are susceptible to damage by static 
discharge. 

Depending on the mngnitude of the charge, device substrates con be 
pun&id or destroyed by contact or mere prorimi& o,fe static charge. 
The results can C(ILIS~ degradation ofdwice pcrformonce, early failure, 
or immedinfe destruction. 

When hondlinfi or servicing equipment containing static sensiliw 
deuices, adequate preceutinns must be taken to prevent deoire damage 
or destruction. 

Only th.ose who are thoroughly familiar with in,dustrJ nccepfed 
techniques for handling static sensitive derices should attempt to 
service circuitry with these devices. 

In all instances, metwure~ must be taken to prevent static charge 
build-up on work surfaces and persons handling the devices, 
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Front-Panel Operation 

UTILITY 

1. DISPLAY 

2. MSSG 

Note 
119 

3. SPECIAL 

1-2 Front-Panel Operation 

Use DISPLAY to display a list of the active special functions, the 
contents of a storage register, or to list the storage registers in the 
current sequence setting. Press [OISPLAY) then [SPECIAL), [RECALL), or 
@J to display the current settings. 

Use MSSG when the MSSG annunciator lights in the 
Frequency/Status display to view error and status messages. 

To View Each Message 

Press m to view the first message in the list. Press m again 
to view each additional message in the list. To return to the first 
message in the list, press m, then m. 

Messages concerning transient events are removed from the message 
list after they have been displayed. 

Press (SPECIAL] to access the special functions. (For further 
information about special functions, refer to Special J&nction 
Operation on page l-18.) 



Front-Panel Opsrstton 

4. CLEAR ALL Press @iFih ISAVE) (CLEAR ALL), @J to delete all the information 
in all of the storage registers. 

5. SAVE, RECALL Press B, a storage register number (0 to 49), and (ON) (ENTER) 
to save an instrument setup. 

Note Storage registers 0 to 9 provide storage of all instrument settings. 
Storage registers 10 to 49 store frequency and amplitude settings 
only. 

Press [RECALLI, the desired storage register number, and (ON) 
(ENTER) to recall an instrument setup. 

6. SET SEQ Use SET SEQ to define a sequence of storage registers. Only storage 
registers 0 through 9 can be used with the sequence function. 

To Set a Storage Register Sequence 

Press (SHIFT), [RECALL) (SET SEQ). Then enter the storage register 
number you want to store in the first position (position 0), and 
press @J (ENTER). To add another register to the sequence, enter 
the number and press a again. You can enter up to 10 registers. 
You can use a register more than once in the sequence. To exit the 
sequence, press [SHIFT) (-1 (EXIT). 

7. SEQ Press (SEql to manually step through the storage register sequence. 

8. AUTO !jEQ Use AUTO SEQ to automatically sequence through the storage 
register sequence. Press m), I?&‘) (AUTO SEQ) to start the 
automatic sequence function. The sequence will repeat until you 
press m. 

Front-Panel Operation I-3 



Front-Panel Operation 

1. ADRS To View the HP-IB Address setting 

Press (SHIFT), [LOCAL) (ADRS). 

To Change the HP-IB Address Setting 

Press m, m (ADRS), then enter a two digit address from 00 
to 30 and press IENTERl to set the HP-IB address. 

1-4 Front-Panel Operation 



Front-Panel Operation 

SWEEP 

Sweep Modes Use the sweep keys to sweep the RF carrier frequency in either of 
two modes, digitally-stepped sweep or phase-continuous sweep. 
Digitally-stepped sweep is the default sweep mode. It provides a 
broadband frequency sweep capability. Phase-continuous sweep 
provides a linear, narrowband frequency sweep. Turn on Special 
Function 112 to select phase-continuous sweep. 

Press (AUTO), (SINGLE), or (MANUAL) to start or stop a sweep. 

Phase-Continuous Sweep Spans* 

[FREQSPAN) 
Min. 
(Hz) 

400.0 
x0.0 
too.0 
50.0 
25.0 
12.5 
6.25 

@REQ SPANS 
Min. 
We) 
3.13 
2.0 
2.0 
2.0 
2.0 
2.0 

(FREQSPAN) 
M.%X. 

(MHz) 
0.31 
0.15 
0.078 
0.039 
0.019 
o.w!3 

* Limits for wide FM deviation for HP 8644B Synthesis Mode 1 and 
HP 8643A Special Function 125 

Front-Panel Operation I-5 



Front-Panel Operation 

1. Sweep Formats There are two ways to set up the signal generator to sweep the 
carrier frequency. One way is to specify a start frequency and a stop 
frequency using the (-1 and (STOPZGGP?G) keys. Another way 
is to set the frequency span you want to sweep using the (w) 
key, and then enter the center frequency for the span using the 
LCTRFREP) key. 

Use F + START, F -+ STOP, and F + CTR to set the start, stop 
and center frequencies to the displayed RF carrier frequency. 

2. Sweep lime Use [SWEEP TIME) to set the time to complete each sweep (within the 
range of 0.5 to 1000 seconds). The sweep time, frequency span, and 
synthesis mode you have selected determine the step time, number of 
steps, and step size for the digitally-stepped sweep mode. 

1-6 Front-Panel Operation 



3. Markers 

Step lime 

Front-Panel Operation 

Step time is determined by the synthesis mode selected. 

Number of Steps 

The number of steps is calculated with the following formula: 
Number of Steps = Sweep Time-(Step mnex0.3) 

step Time 

The maximum number of steps possible is 1023. Fractions are always 
rounded down (for example, 9.7 = 9 steps). 

Step Size 

The step size is calculated with the following formula: 
step Size (Hz) = “F;;;;; ;r;&y 

Front-Panel Operation 1-7 

Use [a, [hnKR2), and (MKR to set marker points within the 
frequency sweep span. The marker signals are available at the 
Z-AXIS connector on the rear panel. Press a marker key, then the 
desired frequency value and units. Use F+MKR 1, F-+MKR 2, 
or F-+MKR 3 to set the value of a sweep marker frequency to the 
displayed RF carrier frequency. 



MODULATION 

1. Modulation Mode 
Keys 

2. AUDIO LEVEL 

Note 
98 

Use the modulation keys to set the desired modulation mode 

To Set Modulation 

Press a modulation key. Then enter the desired value and units, or 
press [ON) to select the modulation mode. The LED annunciator 
above the modulation key will light when a mode is selected. 

Use AUDIO LEVEL to set the level of the internal audio source. 

To Set the Audio Level 

Press m, LAUD’OFREP) (AUDIO LEVEL). Enter the audio level 
using the DATA keys, OT turn the knob, or press the @) or @J key. 

To Turn Oft the Audio Level 

Press (SHIFT), [-FREO) (AUDIO LEVEL), then press @J. 

When wing the internal audio source, the modulation level displayed 
on the front panel is accurate only when the audio level is set to 
2.0 V. Reducing the audio level cau~c~ the actual modulation level to 

be less than the displayed level. 

‘l-8 Front-Panel Operation 



3. AUDIO FREQ 

4. ALL MOD 

6. IN1 

6. EXT AC, EXT DC 

Front-Panel Operation 

Use (nuoloFREq) to set the internal audio frequency for Channel I 
of the audio source. (For additional information about Channel I 
and Channel 2 operation, refer to Audio Source Operation on page 
l-14.) 

To Set the Audio Frequency for Channel 1 

Press @G?‘KZi). Enter the desired frequency using the DATA 
keys, or turn the knob, or press the @ or m key. 

To Turn Off the Audio Frequency 

Press (-1, m). This turns the internal audio source 
completely off. 

Use (MOD] to turn all selected modulation modes (AM, FM, PM, 
or Pulse) on or off. (A modulation mode is selected if the LED 
annunciator above the key is lit.) 

To Turn Modulation Off or On 

Press [MOO), (OFFI to turn ail modulation off. To turn modulation 
back on, press (MOD), (ON. This turns on all modulation modes 
that weTe on when (ALL), m was pressed. 

Use [INT to select the internal audio source for modulating the RF 
carrier signal. 

To Select the Internal Audio SourGe 

Select a modulation mode (AM, FM, PM, or Pulse), then press [INT). 

Use (EXT or IEXT to modulate the signal generator with an 
external audio source connected at one of the modulation inputs. 

Front-Panel Operation t-9 



CARRIER 

1. FREQ OFS 

2. AMPTD OFS 

3. INCR SET 

4. RF ON/OFF 

l-10 Front-Panel Operation 

Use FREQ OFS to offset the displayed Carrier Frequency from the 
output frequency. Press (SHIFTI, [FREPJ (FREQ OFS), a, Enter the 
offset value using the DATA keys. The signal generator will display 
the Carrier Frequency as the sum of the Carrier Frequency setting 
and the offset value you have entered. To turn off the frequency 
offset, press (SHIFT), (FREPI (FREQ OFS), B. 

Use AMPTD OFS to offset the displayed Carrier Amplitude from the 
output amplitude (up to 50 dB maximum). Press (SHIFT), [AMPT[)) 
(AMPTD OFS), (6iJ. Enter the offset value using the DATA keys. 
The signal generator will display the Carrier Amplitude as the sum of 
the carrier amnlitude settine and the offset value you have entered. 
To turn off the’ amplitude o&et, press -1, [e) (AMPTD 
OFS), m. 

Use (INCRSET) to set au increment value for RF frequency, amplitude, 
FM, AM, or the internal audio source. Use m and &J to increment 
and decrement the selected function. 

Use [-ON/OFF) to turn off the RF output. The instrument turns off 
the output by switching in full attenuation. 



Front-Panel operation 

1. ENTER 

2. ON 

3. OFF 

4. EXIT 

Press a (ENTER) to terminate data entries that do not require 
specific units, such as Save/Recall entries and Special Function 
numbers. 

Press [ON) to activate functions such as amplitude offset, frequency 
offset, audio level, and Special Functions. 

Press (OFFI to turn off functions such as amplitude offset, frequency 
offset, audio level, and Special Functions. 

Press [SHIFT IF] (EXIT) to exit a function and return to operation. 

Front-Panel Operation l-l 1 
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I 

SYNTHESIS MODE 

1. AUTO 

2. MODE 1 

These keys are available only OII the HP 8644B. (The HP 8643 
defaults to Mode 2 operation. Mode 1 operation, for the HP 8643, 
can be selected using Special Function 125.) 

Press m to have the Signal Generator automatically choose the 
signal path that provides the best spectral purity for the control 
settings you select. 

Press [iLEEK) to get maximum FM deviation, and minimum RF 
output switching time,. Noise level is highest in this mode, as shown 
in the following table. 

l-12 Front-Panel Operation 



Front-Panel Operation 

3. MODE 2 Press (MODE] to get a median range of FM deviation and RF output 
switching time, with a medium noise lcvcl at the RF output, as 
shown in the following table. 

4. MODE 3 Press w to get the lowest noise level at the RI: output. FM 
deviation bandwidth is narrower, and R.F switching time is slower 
than for Mode 1 or Mode 2. 

5. MODE 4, MODE 5 Modes 4 and 5 are reserved for special applications. 

Operating Characteristics for Modes 1, 2, and 3. 

Characteristic 
I Svnthenin Mode I 

1 MODE 1 1 MODE 2 

RF Frcq~~cncy Switching !Cime 90 nls 200 ms 

FM Deviation at 1 GBz 10 MHZ 1 MHz 

Phase N&e (20 kHz &et at 1 GHa) -120 dBc -130 dBc 

Front-Panel Operation 1-13 



Front-Panel OpwtIUOn 

INCR/DECR (Incre- 
ment/Decrement) 
Keys 

1. KNOB HOLD Use KNOB HOLD to assign knob control to a specific function. 
Knob hold can be assigned to the following functions: Frequency, 
Amplitude, Audio Frequency, AM Depth, FM Deviation, Start 
Frequency, Stop Frequency, Center Frequency, Frequency Span, or 
Marker Frequency. 

To Assign Knob Hold 

Press a function key. Press (SHIFT), [z] (KNOB HOLD). 

To Turn Off Knob Hold 

Press [KNoe). 

2. KNOB INCR Press (s), (E) (KNOB INCB) to configure the knob to emulate 
the operation of the m and @J keys described in item 6, fi J,l. 

To Turn off KNOB INCA 

Press (KNOB], or mol. 

I-14 Front-Panel Operation 



4. 4 DECR, 4 INCR 

5. KNOB OFF 

6. U fr 

cursorcates whichdigit will be increme&h when the knob is 
turned. 

Press w), @J ($ DECR) to decrease the phase of the RF output 
relative to another source that is locked to the same timebase as this 
signal generator. The phase is decreased by 1” each time the key is 
pressed. 

Press (SHIFT), m (4 INCR) to increase the phase of the RF output 
by lo each time the key is pressed. 

Use (-1 to turn off the knob. 

Use these keys to change the displayed value of the selected function 
by the INCR SET value. 

To Set the Increment Set Value 

Press (INCR-) and enter the desired value. 
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Audio Sowce Operation 

Internal Audio Two internal audio sources (Channels 1 and 2) are available in the 

Source signal generator. They can be used individually or summed together 
to modulate the carrier. In addition, four subcarrier sources are 
available for modulating the Channel 1, audio signal (an AM source, 
an FM source, a PM source, and a pulse modulation source). Tke 
subcarrier sources can be used individually or simultaneously. 

Channel I is operated from the front panel. Channel 2 and the 
subcarrier sources are operated using Special Functions. 

(Special Function Operation) 

AUDIO SOURCE CHANNEL 2 V 
(Special Function Operation) 

To Set Up the Audio Perform the following steps to set up each audio channel. (If you 
Sources need additional information for entering the Special Functions shown 

in the table, refer to the Special Functions section of this Quick 
Reference on page l-18). 

step Audio Source Channel 1 Control 

1. Frequency Press (AUDIO] Enter frequency 

2. Audio Level Press [SHIFI_) (-1 Enter level 

3. Waveform Press [SPECIAL) Li) @ @m Turn knob to sclcct waveform 
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Note 

2. Audio Level 

Audio Source Operation 

Audio Source Channel 2 Special Function Control 

Press (SPECIAL1 Ia @ @ (ON1 Enter frequency 

Press (SPECIAL] (T] @ @J @iTJ Enter level 

Press [SPEtlAL) Q ITJ Q m ‘I’nm knob to select waveform 

Press I-1 [i’@ @ @ Enter yhatie (relative to Channel 1) 

The audio level of the internal source must be set to 2.volts-peak for 
the displayed FM deviation to be accurate. For two-tone testing, 
the composite audio level settings of Channel 1 and Channel 2 set 
the level of the audio source and cannot exceed 2.volts-peak. The 
FM deviation provided by each channel is proportional to its audio 
level setting. For example, when Channel 1 is set to 1 volt, the FM 
deviation it provides is one-half of the displayed deviation setting. 

To Set Up the Perform the following four steps to set lap each subcarricr SOUTCC. (If 
Subcarrier Source you need additional information for entering the Special Functions 

shown in the table, refer to the Special Functions section of this 
Quick Reference on page l-18.) 

T 
step 

1. Subcarrier murw 

2. Frequency 

3. Waveform 

4. Pbaw 

Special Function Number I 

AM 
- 
137 

138 

139 

140 - 

Special Function Control 

Turn knob t,o sclcct waveform 

For additional information about the Inlcrnal Audio Source, rccr to 
chapter 5 in the User’s Guide. 
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Special FuncUon Operalion 

To Select a Special 
Function 

Note 
d 

To Control the Special 
Function 

l.PRESS s g@G 

2. ENTER the function number 
(from Table l-l) - 

3. PRESS to select the function 

After the SPECIAL key has been pressed, the knob can be used to 
scroll throwb the list of Special Punctions. 

Once a Special Function has been selected, it may be necessary to 
perform au additional step to control its operation. If the Special 
Function you have selected requires au additional step, it will be one 
of the following control steps. (Refer to table 1-I for further control 
information.) 

Enter a value 
(Example: 103 Amplitude Limit) 

Turning the function ON or OFF 
(Example: 100 Auto Attenuation) 

Scrolling through the list of choices on the display 
(Example: 130 Audio Waveforms) 

To Reset all Special Press ~NSTR PRESET) to reset all special functions to their preset 

Functions conditions. 
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Table l-l. Special Functions 

Function Number To Control I-reset 
condittor 

Amplitude 
100: Auto Attenuation ON = Automatic attenuator switching ON 

OFF = Attenuators held at current setting providing transient-free 
level a~ustment OWP a 20 dB range 

101: Attenuation Turn knob to select attenuators and turn off Special Function 100 Auto 
102: Amplitude ON = Internal calibration data is used, ON 

Correction OFF = Internal calibration data is not used 
103: Amplitude Limit Enter upper amplitude limit in dB 19.9 dBn 
104: Wideband ALC ON = Wide ALC bandwidth, OFF 

OFF = Narrow ALC bandwidth 
105: Amplitude Muting ON = Output amplitude attenuated during frequency or amplitude ON 

changes. 

r&quency 

I IO: Kel @ Adjust Tutn knob to change carrier’s phase in lo steps 0’ 
111: Frequency Multiplier Enter multiplier or divider value: t1 

+ intcgcr = Frequency multiplier 
- integer = Frequency divider 

112: Phase Continuous ON = Phase-continuous sweep, OFF 
Sweep OFF = Digitally-stepped sweep 

FM 
120: FM Synthesis Turn knob for Digitized or Linear FM Digitized 
121: F(t) Displays phase-locked frequency during digitized FM 

122: FM Pre-emphasis ON or OFF OFF 
124: FM Delay Equalizer ON or OFF ON 
125: Wide FM Deviation ON = IO times greater FM deviation OFF 

(HP $643 only) OFF = 1 MHz maximum at 1 GHz 
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Special FunctLm Operation 

Function Number 

IntmmI Audio Source 
130: Audio Waveform 

131: Audio Triggered 

Table 1-l. Special Functions (continued) 

To Control 

Turn knob to select sine, square, triangle, sawtooth, OF 
white-Gaussian-noise waveforms 
ON = Special Function 132 and rear- panel AUDIO TRIG input 
enabled, 

Preset 
Condition 

Sine 

OFF 

OFF = Special Function 132 and rear-paw1 AUDIO TRIG input 
disabled 

132: Triggered Audio ON = Trigger 360’ cycle of audio (requires that Special Function 131 is OFF 

4 
OFF = Normal audio output 

133: Audio 2 Frequency ON = Activate audio GOUICC in channel 2, and set its frequency OFF 
134: Audio 2 Level Enter level of audio source in channel 2 100 mv 
135: Audio 2 Waveform Turn knob to select waveform of audio wurce in channel 2 Sine 
136: Audio 2 Phase Turn knob to select phase of audio source in channel 2 relative to 0.0” 

channel 1 
137: Audio AM Depth ON = Activate subcarrier AM source, and select its modulation depth OFF 

138: Audio AM Frequency Enter frequency for subcarrier AM SOUPC~ 100.0 Hz 

139: Audio AM Waveform Turn knob to select audio waveform for subcarrier AM source Sine 

140: Audio AM Phase Turn knob to select phase for subcarrier AM source 0.00 

141: Audio FM Deviation ON = Activate subcarrier FM source, and select its deviation value OFF 
142: Audio FM Frequency Enter frequency for subcarricr FM source 100.0 Ha 
143: Audio FM Waveform Turn knob to select audio waveform for subcarrier FM source Sine 
144: Audio FM Phase Enter phase for subcarrier FM source 0.0” 

145: Audio *PM Deviation ON = Activate subcarrier PM eource, and sclcct its deviation value OFF 
146: Audio +M Frequency Enter frequency for subcarrier PM source 100.0 Ha 
147: Audio *M Waveform Turn knob to select audio waveform for subcarrier PM source Sine 
148: Audio *M Phase Enter phase for subcarrier PM source 0.0” 
149: Audio Pulse ON = Activate subcarrier pulse source OFF 

150: Audio Pulse Enter frequency for subcarricr pulse sowce 100.0 Hz 
I"reqtMKy 

151: Audio Pulse Phase Enter phase for subcarrier pulse eourcc 0.00 
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Special Function Operation 

Function Nwhr 

Reference 
I6 1: Reference Source 
Service 
170: Test 
I7 I : Recalibration 
172: R.AM Wipe 
300: Service Mode 
Internal Meters 
180: DC Voltmeter 
181: AC Voltmeter 
182: Power Meter 

Se&l Nwrher 
190: Serial # 
DiRpIny 
173: Security 

191: Blank Display 
192: Blank Frcqucncy 
193: Blank Mod&&n 
194: Rlenk Audio 
195: Hlitnk Amplitude 
196: European Radix 

Table 1-I. Special Functions (continued) 

To Control Prexct 
Cmdition 

Monitors intcmal/cxtcrn.zl reference oscillator connection EXT 

ON = Test instromcnt/modules for failures (takes yevera minutes) OFF 

ON = Recalibrate instrument (takes several minutes) OFF 

ON = Erase contents of RAM memory (takes several minutes) OFF 
ON = Allow access to diagnostic tests OFF 

Displays internal dc voltmeter reading 
Displays internal bc voltmeter reading 
Displays internal power m&r reading (connector ie located under top 
cover of instrnment) 

Displays instrument serial number 

ON = Secure Special Functions 191 through 195, OPP 
OFF = Unsecure Special Functions 191 to 195 and perform Special 
Function 172 (RAM wipe) 
ON = Blank all front-panel displays OFF 
ON = Blank FREQUENCY/STATUS display O’FF 

ON = Blank MODULATION display OFF 

ON = Blank audio FREQUENCY display OFF 
ON = Blank AMPLITUDE display OFF 
ON = European decimal/comma separation OFF 

OFF = U.S. decimal/comma separation 

Note For additional information about Special Functions, refer to chapter 
4 in the User’s Guide. 
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Remote Operation 

Frequently Used 
HP-SL Commands 

Frequently Used HP-SL Commands 

Comm?.nd Statement 

mlplitude CommandR 

AMPL:LEV 

AMPL:LE”:STEP 

AMPL:STAT 

AMPL:IINIT 

AMPL:GAIN 

rmplitude Modulation 

AM!DEPT 

*M:ST*T 

AM:SOUR 

AM!COUP 

AM:FREQ 

hmmon Commtlnda 

*flcL 

WST 

*SAV 

Prquency Modulation 

FM:DEV 

FMSTAT 

FM:MODE 

FM:SOUR 

FM:COIJP 

FM:FHEQ 

Choices Available 

<vduc> <uniu> 

UP 1 DOWN 

<“P.I”C, <units, 

ON 1 OFF 

<units> 

c”d”c, dB 

<due, <unita, 

ON 1 OFF 

<aowcc List> 

<CO”PIing type> 

<vduc> <unilS> 

<due> 

<“e.l”e, 

<due> <units> 

ON 1 OFF 

LIN 1 DIG 

<aowcc Ia> 

<coupIing type, 

<due, <““ita, 

Comments HP 8612 BP-IB Commant 

Set amplitude level AP <value> <units> 

Set amplitude step increment AR16 <“d”C> <units> 

Set RF on or off APON OF APOF 

set amphudt tit. (dBm, AP <“nits> (DM, VL, 01 DU: 
dBmW, V, or dBrV) 

set e.mpIaudc ol%ct RA <VaI”C, IJB 

Set AM depth (% or PCT) AM C”aI”C, <unit0 

Set AM on or off AMON or AMOF 

!xcct AM sowcc AMNT or AMBD 

Select type of AM coupling (a, AMXA (IF AMXD 
or dc) 

Set Audio frequency (Hz OF MF <value> <units> 
kHs). Same 1y1 LFS:FREQ 

Ftefd register nc c”aI”c> 

lnatrumtnt preset IP 

Saw inst-cnt setting sv <due> 

Set maximum FM deviation FM <value> <titr> 

Set FM on (IF off FMON or FMOF 

Sdst type of FM synthesis none 

Select FM source (INT, EXT FMNT or FMBD 
or both) 

Sclcct type of FM coupling (ac FMXA 01 FMXD 
OF dc) 

Set audio frcqumcy (Hs or MF <value> <units> 
kHu). Same w LFS:FREQ 
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Frequently Used HP-SL Commands (continued) 

Command Statement ChOiCea Avnilable Comments HP S&Q2 HP-IB Commanr 

hqucncy cornman** 

FREQ!OW <“alUC> <unita> Set RF frequency (HZ, KHZ, FR <v&x, <unita, (HZ, 
MHZ, MAHZ, or GHZ) KHZ, MHZ, MAHZ, or GHZ) 

FREQSTEP <“ah3, <units> Set frtqum~y atop incrcmcnt FRIS <value> <units> 

FREQ:STAR <v.due> <unita, SnEep atart freq”ency FA <value> <mica, 

FREQ:STOP cviduc, <unita> Sweep stop frequency FE <value> <u&a, 

FRE4:CENTER <v&e> <unita> Sweep ceder frequency lmne 

FREQ:SPAN <“alUC> <unita, Sweep Rp2.n frequency none 

FREQ:OFFS C”&le, Clmh, set fregumcy c.liset RF <value, <unita, 

FREQ:SYNT:AIITO ON 1 OFF QEI Auto syntllesiE Mode none 

FHEQ:SYNT 1 (HP 8643) Select Normal FM Deviation nom 

FREQ:SYNT 2 (HP 8643) S&d Wide FM Deviation none 

FHEQSYNT (HP 8644) <“d”C> Frequency synthesis mode none 

FREQ:MODE cw 1 SWE Selects CW or sweep operation FAOF or FAON 

Low Frewency Source 

LFS:FREQ <value, <units, Set audio frequency (Hr or MF Cvaluc, <tits, 
kHz) 

LFS!WA” SIN 1 SQU 1 SAWT 1 WGN 1 s&ct the type of audio none 
TRI wa”cfmm 

LFS:STAT ON 1 OFF Set audio sauce state nale 

LFS:LEV <value> <tits> set amplit”dcofsudioaource ML <value> <units> 
(V, mv, 01 fiV) 

Pulso Modulation 

PULS:STAT ON 1 OFF Set p&c 6hL.5 PLOF o= PLON 

PIILS:SOUR <sowcc list, Select p*e BOluvX PLNT OF PLXD 

3wwp Commandn 

SW&TIME <w.l”C> <unita> Set sweep time (B, me, pa, or ST <value> <units> 
4 

SWE:MODE AUTO 1 MAN Select type of awccp SG or SM 

SWE:SPAC LIN 1 LOG Select sweep spacing none 

SWE:CEN STEP I ANAL Select dipitally-stepped or none 
phaao-contimwua sweep 
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Remote Operation 

Example HP-SL 
Program 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 

OUTPUT 719; 
OUTPUT 719: 
OUTPUT 719: 
OUTPUT 719: 
OUTPUT 719: 
OUTPUT 719; 
OUTPUT 719; 
OUTPUT 719; 
OUTPUT 719; 
OUTPUT 719; 

“*RST” 

“FREQ :cw 500 MAZ” 
"AMPL:LEV 10 DBM" 
"AHPL:STAT ON" 
"FM:DEV 10 KHZ” 
"FH:STAT ON" 
"AM:DEPTK 50%" 
“AM:STAT ON” 
"AM:SOUR EXT" 
“AM: COUP AC" 

To Combine Command Statements 

A major advantage of HP-SL is that it allows instrument settings 
to be programmed in a single output statement. The colon (:) 
and semicolon(;) are used to string together HP-SL commands. 
The semicolon is used to separate command statements in a single 
message. The colon is used with the semicolon to restart commands 
from the root (as shown in line 200 below). 

100 OUTPUT 719; "*RST" 
200 OUTPUT 719: "FREQ 500 NHZ;:AMPL:LEV 10 DBM:STAT ON" 
300 OUTPUT 719: "FH:DEV 10 KHZ;STAT ON" 
400 OUTPUT 719: "AM:DEPTH GO%;STAT ON" 
600 OUTPUT 719: "AH:SOUR EXT;COUP AC" 

1-24 Remote Operation 



Remote Operation 

Special Function 
HP-SL Commands 

HP-SL Commands for Frequently Used Special Functions 

Special Function 

100: Auto Attenuation 
105: Amplitsdt: Muting 
I IO: Rcl + Adjust 

112: Phase Continuous Sweep 

120: FM Synthesis 

122: FM Fre-emphasis 

124: FM Delay Equalizer 

125: Wide FM Deviation 

(BP 8643 only) 

130: Audio Waveform 

131: Audio Triggered 

132: Triggered Audio 

133: Audio 2 Frequency 

134: Arldio 2 Lwel 
135: Alrdio 2 Waveform 

170: Tevt 
171: Recalibration 
180: AC Voltmctcr 
181: DC Voltmeter 
190: Serial Number 

191: Blank Display 

Note 
d 

Co-d Statement 

AMPL:ATT:AUTO 
AMPL:MUT 

PHAS:ADJ 

SWE:GEN 

FM:MOWE 
FM:PRE:STAT 

FM:WEL 

FREQ:SYNT 

LFS:WAV 

LFS:TRIG:IMM 
LFS:STAT2 

LFS:STAT2 

LFS:FREQ2 
LFS:LEVZ 
LFS:WAV2 

STST? 
*CAL? 
VMETMODE 
VMET:MODE 
*IDN? 

DISP:ANN:ALL 

Choices Available 

OFF 
ON 1 OFF 

<value> 
ANAL 1 STEP 
LIN 1 DIG 

ON 1 OFF 

ON 1 OFF 

112 

SIN 1 SQu 1 TRI 1 
SAWT 1 WGN 

ON 1 OFF 
ON 1 OFF 

<value> 
<value> 

SIN I SQu 1 TRI I 
SAWT 1 WGN 

WC 

AC 

ON ( OFF 

For additional information abotjt remotely operating the signal 
generator, refer to the chapter 6 in the Ilser’s G&e. 
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EITIX MeSSSgeS 

Error Messages The flowchart below describes a procedure for determining the 
appropriate response to the following error messages: Hardware 
Failure, Calibration Failure, Amplitude Error, User Memory Cleared, 
Reverse Power Detected. Each step is explained on the next page. 
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Error Messages 

1. Write down the error message(s) displayed by the instrument. 
2. Ensure that the instrument settings are within the operating 

limits of the instrument. 
3. Save the instrument settings, as they were when the message(s) 

occurred, in one of the instrument’s storage registers. 
4. Disconnect all cables from the front-panel and rear-panel 

connectors lexcent the uower cable). 

Procedure 

Note 
4 

I  

5. Press [INSTR PRESET]. 

6. Check the message list. Note whether the messages are the same 
when the instrument is in its preset condition. 

7. Recall the storage register you saved in step 3. 
8. Check the message list. Note whether the messages are gone, are 

changed, or are the same. 
n If the messages are gone, continue with normal operation. 
. If the messages are not gone, continue with step 9. 

9. Write down the instrument settings you saved in step 3. 
10. Select Special Function 172 and perform a RAM WIPE to erase 

the contents of RAM. 
11. Check the message list. 

I If the messages are still present, write them down and send the 
instrument in for service. 

I If the messages are gone, continue with step 12. 
12. Re-enter the settings you wrote down in step 9. 
13. Check the message list. 

n If the message(s) return, write them down and send the 
instrument in for service. 

. If the message(s) are gone, reconnect the cables and continue 
with normal operation. 

Refer to the Service Manual for further troubleshooting information. 
For further information about error messages, refer to chapter 7 of 
the User’s Guide. 
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General Information and Specifications 

Where to find 
lnfortnation 

This User’s Guide contains information required to install, operate, 
and test the Hewlett-Packard Model 8643A and Model 86448 Synthe- 
sized Signal Generators. The HP 8643AIHP 8644B will generally be 
referred to as the Signal Generator throughout this manual. 

The information to operate, calibrate, and service this instrument is as 
follows: 

. The User’s Guide and the Quick Reference Guide are provided 
with each instrument. They contain operation and calibration 
information. The information presented in the Quick Reference 
Guide is repeated chapter 1 of the User’s Guide. 

level repair is not kided with the instrument (unless you 
ordered Option 910 or Option 915, where available) but can be 
obtained separately by ordering through your nearest Hewlett- 
Packard office. 

User’s Guide The User’s Guide documents front-panel operation, including special 
functions, error messages, and HP-SL programming. All operating 
information for the Signal Generator is found in the User’s Guide. 
Application notes for the Signal Generator are also provided. 

Chapter 1, Quick Reference is an overview of the Signal Generator’s 
front-panel operation. It also provides an abbreviated list of HP- 
SL commands for remote operation and a brief overview of Special 
Function operation. An error message troubleshooting flowchart is also 
provided. 

Chapter 2, General information describes the Signal Generator, 
options, accessories, specifications, and other basic information. 

Chapter 3, installation provides information about initial inspection, 
preparation for use (including address selection for remote operation), 
instrument storage, and shipment. 

Chapter 4, Special Functions describes the Special Functions. 

Chapter 5, internal Audio Source provides a quick demonstration, 
an explanation, and typical applications of the Signal Generator’s 
multifunction synthesis capability using the internal audio source. 



2-2 General Information and Specifications 

Chapter 6, Remote Operation provides information for the be- 
ginning and advanced HP-SL programmer. Command statements 
are described, and progr amming examples and syntax drawings are 
provided. 

Chapter 7, Error Messages describes the error messages that 
are displayed in the FREQUENCY/STATUS display, and the error 
messages that are written to the message queue. Some error recovery 
information is provided. 

Chapter 8, Performance Tests documents the tests that verify 
performance of the instrument against the critical specifications in 
table l-l. 

Chapter 9, Adjustments documents the procedures that need to 
be performed to adjust the instrument’s electrical performance. The 
procedures can be used for periodic calibration. 

Service Diagnostics Manual 

The Assembly hue1 Repair, Seruice Diagnostics Manual documents repair- 
ing the Signal Generator to the assembly level. This manual does not 
include component level repair. 

Additional copies of any operation, calibration, or service manual can 
be ordered separately through your nearest Hewlett-Packard office. 
The part numbers are listed on the title page of this manual. 

Specifications Instrument specifications are listed in table 2-1, Specificu~iom. These 
are the performance standards, or limits, against which the instxument 
may be tested after a 24 hour warm-up (connection to ac power line), 
and after 10 minutes turn-on. The Signal Generator has a general 
operating temperature range of 0 to +55”C. Whenever the instrument 
senses an ambient temperature variation of ilO”C, a recalibration 
should be done to ensure that aII specifications are being met. The 
error message Temp Drift. Recalibrate is put into the message queue 
if the temperature variation occurs. Activate Special Function 171 to 
recalibrate the instrument. 



General Inlormatlon and Specifications 2-3 

Safety This product is a Safety Class I instnunent (that is, one provided 

Considerations with a protective earth terminal). Review the Signal Generator and 
all related documentation to become familiar with safety markings and 
instructions before operation. Refer to the Warnin@ and Cn~itins found 
in chapter 3 for safety information. 

Safety information pertinent to the task at hand [installation, opera- 
tion, performance testing, adjustment, or service) are found through- 
out these manuals. 

Description 

RF Output 

The Hewlett-Packard Model 8643A and Model 8644B Synthesized 
Signal Generators have an RF, output range of 251 kHz to 1030 MHz 
(2060 MHz with Option 002). The output amplitude is leveled and 
calibrated from t16 to -137 dBm. AM, FM, Pulse, or Phase Modulation 
functions can be selected. The RF output frequency, output amplitude, 
and modulation functions may be remotely programmed through 
the Hewlett-Packard Interface Bus using the new Hewlett-Packard 
Standard Language (HPSL). The unique modular design, internal 
calibration, and service diagnostic features permit accurate calibration 
and service. 

The Signal Generator covers an RF output range of 251 kHz to 
1030 MHz which can be extended to 2060 MHz with the optional 
Doubler Module (Option 002). Frequency resolution is 0.01 Hz. A 12. 
digit display of the RF output in Hz, kHz, MHz, and GHz gives easy 
viewing of the desired frequency. Pushbutton keys and rotation of the 
Knob permit accurate tuning, and incrementing of the RF output. 

Frequency accuracy and stability are dependent upon the reference 
source being used, which will be either the internal reference oscillator 
or an external source operating at 10 MHz. An optional 10 MHz 
reference with a temperature stabilized crystal is available for increased 
stability (Option 001). 








































































































































































































































































































































































































































































































































































































