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MANUALCHANGES

MANUAL (DENTIFICATION

Modef Number: HP 8673C/D
Date Printed:  March 1984
Part Number: 0867390021,

SYNTHESIZED SIGNAL GENERATOR
VOLUME 1

This supplement contains important information for correcting manual errors and for adapting manual
to instruments containing improvements made after the printing of the manual.

T¢ use thiz supplement:
Make all ERRATA corrections
Malke all appropriate serial number related changes indicated in the tables below.

—  Borink Profix or Namber

2232A, 2410A
2413A, 2417A

Make M I _ o

Errata Only
Errata Only

Seriol Prefix or Numbet

Make M

1Ch

25304
2552A

1
1,2

2416A, 2446A
24474, 2452A

Errata Only
Errata Only

2608A, 2626A
#3634A , and above

1
1,2

25104, 2511A
2512A, 2513A

Errata Only
Errata Only

» NEW ITEM

ERRATA

Pagc 1-3:
Change Option 908 (Rack Flange Kits) to 5061-9674 and 5061-9677.
Change Option 913 (Rack Flange Kit) to 5061-9773.

Page 1-4, Table 1-1:
Replace the note at the top of the table with the following text.

NOTE

Specifications and characteristics apply after ¢ 1 hour warm-up, over the temperaiure
range 0-55 C° (except specifications for harmonically related spurious signals, RF
output level, pulse peak level accuracy, and amplitude modulation; which apply ovey
the range +15 to +35 C°), after an AUTQO PEAK operation has been performed. For
edditional information concerning the use of AUTO PEAK, refer to Sections 3-11 and
3-12. '

Specifications for output flatness, absolute level accuracy, and modulation apply only
when internal leveling is used.

Page 1-5, Table 1.1:
Change Harmonies, 0.05 t0 1.2 GHz, to —35 dBe.
Change the second footnote (**) to read:
“In the 0.05 to <22.0 GHz band, carrierfrequency independent spurious outputs may exist in the =50
MHz to 100 MHz range at <55 dBe, and in the 10 MHz to 50 MHz range at —40 dBe.”

NOTE

Manual change suppleménts are revised sa often ag neceasary to keep manuals as current and accurate as possible, Howlett-Packard
recommends that you periedically request the latest edition of this supplement. Free copics are available from all HP offices. When
requeating copies quote the manual identification information from your supplement, or the model number and print date from the title

page of the manual.
(D

HEWLETT
PACKARD

m 18 August 1986

16 Pages

Printed in 11.5,A,
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ERRATA [cont'd) ‘ ‘.
Page 1.7, Table 1-1: Q
Change Rise and Fall Times AUTO PEAK executed
to < 30ns 0.05to 0.1 GHz
< 20 ns 0.1t0 < 2.0 GHz

< 40ns 2.0tc 26 GHz

Change QOvershoot, Ringing to:
< 35% (.05 — 0.1 GHz
< 25% 0.1—6.6, 7.2—26 GHz
< 30% 6.6—7.2 GHz

Page 2-4:
Change the Second paragraph to read:
Coaxial Connectors. Coaxial mating connectors used with the RF Output of the Signal Generator should

be APC 3.5 female connectors.

Page 2-5, Figure 2-4:
Add the following: A3W18 HP-IB Adapter HP part number 5060-9462.

Page 3-6, paragraph 3-11:
Replace the entire paragraph with the following text.

3-11. AUTO PEAK

Major power and pulse modulation specifications are not warranted unless an AUTO
PEAK operation has been performed. An AUTO PEAK operation is automatically per-
formed when the frequency changes by more than 50 MHz while AUTO PEAK is enabled.
AUTO PEAK is automatically enabled when the instrument is turned on, or when PULSE
mode is selected. The front panel AUTO PEAK button toggles the state of the instrument
hetween AUTO PEAK enabled and disabled mode. A user-initiated AUTO PEAK operation
may be performed manually at any time by pressing the AUTO PEAK button twice to
disable and re-enable AUTOQ PEAK. The actual peaking operation occurs when the AUTO
PEAK is switched from the disabled to enabled mode. Under program control, disabling,
enabling, and performing an AUTO PEAK operation can all be controlled separately with
the K0, K1, and K2 commands, See Table 3-7.

Page 3-6, paragraph 3-12:
Replace the entire paragraph with the following text.

3-12. PULSE MODE

The automatic execution of the AUTO PEAK function by the instrument’s internal micro-
processor ensures that key power and pulse specifications aremet for nearly all circumstan-
ces (see Section 3-11). Three conditions that may necessitate a uger-activated AUTO PEAK
are: load changes, extreme frequency changes, and, in rare circumstances, frequency
changes slightly less than 20 MHz. :

(a) Changes of load impedance can shift the center frequéncy of internal filters and
necessitate another AUTO PEAK operation. This could occur if highly reactive loads are
switched in and out in automatic test systems.

(b) Large frequency changes cause extreme changes in the self-heating of internal YIG
filters. Although most of the resulting drift occurs in 15-20 seconds, complete settling may
take up to 15 minutes. Some experimentation may be needed to determine when AUTO
PEAK is necessary for this type of measurement,
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ERRATA [cont'd]
Page 3-6, paragraph 3-12 (cont’d)

(c) Finally, onrare occasions, pulse overshoot parameters may drift out of specified range
for frequency changes just less than 50 MHz.

To be confident of obtaining warranted ingtrument performance, perform an AUTO PEAK
operation just before each measurement is taken.

Another automatic instrument function determines the optimum injected pulse amplitude
to the YTM. Thiz occurs during an AUTO PEAK operation, and for vernier power level
changes = 0.4 dB. During thig operation, the instrurnent switches briefly to CW for about
200 us. Pulae mode is then re-enabled and the injected pulse amplitude is the correct value to
produce fast risetime pulses. Frequency switching speed is slowed to about 100 ms by this
process.

If these bursts of CW power are objectionable, they can be eliminated by exploiting the
following feature. At any one frequency, when the vernier is used to change the output
power level by more than 0.4 dB, a “scratch pad” memory stores the correct injected pulse
amplitude for that power level. Subsequent operation at that power level uses the “scratch
pad” data instead of switching to CW to update the pulse control parameters. By sweeping
over the entire —10 to +10 dBm power range for each frequency of operation, the “scratch
pad’’ memory will contain all the necessary data for pulse operation at any power level, and
no further switching to CW will occur at that frequency. A change of frequency erases the
memory, and the pulse parameters must be “re-learned.” .

CHANGE 1

Page 1-3;
Change Option 006 (Chassis Slide Mount Kit) to 1494-0059,
Change Slide Mount Adapter to 14940061,

CHANGE 2

Page 3-2, Figure 3-1 (foldout):
A different figure ia needed. Mark your manual with a reference to Figure 3-1 in this supplement.

Page 3-2:
Under STORE/RECALL, substitute the following:

STORE/RECALL

Up to hine front panel settings can be stored for later use. All Signal Generator front panel functions
can be stored, although OUTPUT LEVEL VERNIER iz stored in remote mode only.

SNIFT  §TO

D ‘ @ stores a front panel setting in register 3.

E] recalls a front panel setting stored in register 4 and ehanges the output of the Signal
Generator to the recalled parameters.

Page 3-3:
m Mark page 3-3 (“SWEEP"), with a reference to the addition of the page labeled “SYSTEM?" in thi= supplement.



http://www.manualslib.com/

HP 8673C/D 08673-20021

CHANGE 2 {cont'd) . '
Page 3-6, paragraph 3-13: ‘ .}
Change to read as follows:

3-13. ALC (Automatic Level Control)

Qutput power leveling for the instrument’s fre-
quency range occurs from four sources gelected
by the operator. Thege gources are:

a. INTERNAL

b. DIODE

¢. PWR MTR (Power Meter)
d. SYS (System)

Above subparagraph “CAL Adjustments.” insert the following:

5YS (System). RF output power is leveled exter-
nally using a feedback voltage proportional to the
system output power in volts per dB. (A system iz
the Signal Generator with an external amplifier,
multiplier, etc.). The reference voltage must be 0
Vde at 0 dBin system output and change 30 mV
per dB. This voltage is connected to the Signal
Generator’s EXT ALC IN connector,

Pages 3-8 through 3-13, Figures 3-2 through 3-7:
Different fizures are needed. Mark your manual with references to Figures 3-2 through 3-7 in this supplement.

Page 3-41, Table 3-7: ‘
A different table is needed. Mark your manual with a reference to Table 3-7 in this supplement.
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FRONT PANEL FEATURES

Calitbrated metering of output level
varnier, AM depth, ang FM deviation.

Leveling of cutput power by internal,
external diode, external power meter, or
system referenges.

Cutput level settable from +13 10 ~100
dBm. Resolution is 0.1 dB under HP-IB
contrel.

A The RF QOutput is protected
againt reverse power applications up to
1W. However, for best protection of
internal cireuitry, do not apply any
reverse power.

Output level controlled in 10 dB steps
from +10 10 =20 dBm with -10 10 +3 dB
continuous level vernier.

BYPASS/NORMAL key bypasses RF
filtters in the lower (AS) section. These
filters improve spectral purity in the
NORMAL mode, For frequencies below
2.0 GHz. the Signal Generator automati-
cally switches to the NORMAL rmode.
BYPASS mode permits wider sweep
ranges in AUTO SWEEP mode.

Amplitude, frequency, and pulse modu-

lation of microwave carrier via éxternal
muodulating signals.

Message key illuminates or flashes 1o
indicate input errors or hardware
failures, Depressing the key displays
error/malfunstion code in frequency
display.
Start/stop or
up 1o five synt
FREQ keys, w.
FREQ, allow ¢
plication and 4

€21 MG N

{fv‘» .

[l
2w

b

AUTO PEAK function maximizeés avaii-
able output power at RF connector and
optimizes pulse modulation charac-
teristics.

Store and recall up to 9
tings for reasurement g

Blue SHIFT key allows access to sec-
ondary functions of certain keys, Keys
containing shift functions are labeled
with that function in blue.

Refer to Figure 3-2 through 3-6 for d
description of these fealures.
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bage key illuminates or {lashes to

ate input errors or hardware
Jes Depressing the key displays
I/ malfunction code in frequency

Start/stop or Af sweep is selectable with messages.

up to five synthesized markers. SWEEP
FREQ keys, when shifted to SYSTEM
FREQ, allow control of frequency multi-
plication and offzet.

l

Store and recail up 10 @ front panel set-
tings for rmeasurement efficiency.

B FT key allows access to see-
functions of certain keys. Keys

g shift functions are labeled

g functionin blue.

to Figure 3-2 through 3-6 for detailed
iption of these features.

11-digit LED display for all frequency
refated parameters and error/malfunction

Annunciators monitor instrument modes
for confidence in operational status,

HP-IB address displayed and set by front
pangl keystroke sequencs,

Rotary pulse generator tuning knob and
up/down increment keys change
frequency in user-selected steps,

AUTO, MANUAL, and SINGLE digital
sweep modes,

Frequency enterad by function, data, and
unit keys., XFREQ key is used as a units
key for antry of frequency multiplication
factors.

Figure 3-1. Froni Panel Features
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SYSTEM
SYSTEM MODE PRESET CONDITIONS

Press to invoke an alternate set of preset conditions more suitable for system mode. {(System

mode enables the Signal Generator to control a compatible external amplifier, multipler, etc.) These preset
conditions are shown below,

RFCUTPUT to ON

OFFSET=0

MULTIPLIER unchanged

RANGE to —70 dBm {except Options 001 and 003}
RANGE to 0 dBm (for Optionz 001 and 005)
AUTOPEAK to ON

Meter Scaleto LVL

FREQUENCY to 14 000.000 MHz x multiplier
FREQ INCR to L.OOOMHz X multiplier

START to 13 000.000 MHz X multiplier
STOPto15 000,000 MHz = multiplier

AFt0o2 000.000 MHz X multiplier

MKRS to OFF (initialized t0 3,6, 9, 12, and 18 GHz X multiplier)
SWEEPMODE to OFF

STEP to 100 steps (20.000 MHz X multiplier)
DWELL to 20 mz

TUNE knobto ON

SYSTEM FREQUENCY (OFFSET and MULTIPLIER)

The SYSTEM FREQ (shifted SWEEP FRE®) keys are nsed to enter and display offset or multiplied
frequencies. (For use with external devices such as multipliers, mixers, etc.)

OFFSET
To set an offset of +(or —) 10 MHz (for example, for use with an external mixer) press:
SHIFT  +OFFSET -GFFSET
« O )@ (o) () |
The entered and displayed frequency is 10 MHz above (or befow) the Signal Generator’s actual output
frequency.

To end the use of the offset function press:
SHIFT  “QFRSET ( -DEFSET

sifailaln

MULTIPLIER
To accommodate an external x2 multiplier press:
SHIFT muLf AFRED

The displaved frequency will be twice the signal Generator’s actual output frequency.

Note:; When in multiplier mode, enter frequencies according to desired output. For example, to obtain 30
(3Hz, enter 30 GHz into the keyboard. The Signzl Generator will output 15 GHz into the x2 frequency
multiplier.

To end the use of the multiplier function press:

O 0O0

Revised Material For Page 3-2 (1 of 2)
(Change 18)

Downloaded from www.Manualslib.com manuals search engine
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o RANGE dBm Display. Indicates the selected range of

the RF output in 10 dB steps from —90 to +10
dBm. Rangeis set by the RANGE (- znd i)
kays.

o Meter. Monitors power level, AM depth, or FM

deviation, Meter function is selected by the
MTR keys.

0 MTR Keys. Select the meter funetion.

LYL: selects QOUTPUT LEVEL VERNIER for
—10 to +3 dB scale indication. Read relative to
the RANGE dBm dizplay.

AM: zelects 30% (read on the 0 to 3 scale) or
100% (read on the 0 to 1 scale) AM depth, full
scale. A 1 volt peak signal applied to the AM
IN connector develops full scale modulation.,

FM: selects FM deviation. Full seale indication
read on the 0to 3 scaleis 30 kHz, 300 kHz, or 3
MHz. Full scale indication read on the 0 to 1
seale is 100 kHz, 1 MHe, or 10 MHz. A 1 volt
peak signal applied to the FM IN connector
develops full gcale modulation,

€ status Annunciators. Display the internal conditions

of the Signal Generator.

OFFSET; lights when a frequency offset other
than zero is entered. The displayed frequency
is higher (+QFFSET) or lower (—OFFSET)
than the actual output frequency.

MULTIPLIER: lights when a frequency multiplier
greater than one is entered. The displayed
frequency is the output frequency times the
multiplier.

UNLEVELED: lights when RF OUTPUT is turned
off, more poweris requested than is available,
no signal is applied to EXT ALC IN when
PWRMTR, DIODE, or SYSis selected, no sig-
nal is applied to PULSE IN when NORM
pulse mode is selected, overmodulation occurs
in AMmode, or pulse width is less than 100 ns.

FM QVERMOD: lights when the signal applied to
the FM IN connector exceeds 1 volt peak or

¥

AR

when the modulation index exceeds 5 (2.0 to
6.6 GHz), 10 (6.6 to 12.3 GHz), 15(12.3 to 18.6
GHz), 0r 20 (18.6 to 26.0 GHz), The modulation
index is equal to the maximum peak deviation
divided by £ 4. Refer to Table 1-1, Speeifi-
cations, for additional information.

STANDBY:lights when power iz applied but the
LINE awitch is in the STBY position.

OVEN BOLD: lights when the crystal oven is not
up to nominal operating temperature.

HUNLOCKED: lights when one or more of the
phaselock loops is unlocked, the RF OUTPUT
is OFF, or the INT-BXT switch is in the EXT
position with no external reference connected.

EXT REF: lizhts when the rear panel INT-EXT
switch is in the EXT position.

a MESSAGE Key. Lights to indicate entry errors and

flashes to indicate hardware malfunctions. A
two-digit code appears in the FREQUENCY,
MHz display when thizs key is pressed. Refer to
the pull-out card or the Messages Detailed
Operating Instruction for an explanation of the
codes.

e FREQUENCY MHz Display. Mormally indicates ontput

frequency. Message codes and previously set
values for FREQ INCR, SWEEF FREQ, and
SWEEP RATE functions are diaplayed for as
long as their respective keys are pressed,

@ 1P-1B STATUS Annunciators. Indicate the status of

the Signal Generator when it is operating via
the HP-TB.

BMT: lights when the Signal Generator is in
remote mode.

LSN: lights when the Sigmal Generator is
addreszed to listen.

TLK: lights when the Signal Generator is
addreased to talk.

SR0: lights when the Signal Generator is issu-
ing the Require Service message.

Figure 3-2. Displays and $tatus Annunciators
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@) R 0UTPUT Connector. 50 ohm APC 3.5 male connec-
tor supplies RF sutput over the entive frequency
range of 0,01 to 26.5 GHz.

RF QUTPUT ON/OFF Key. Completely tarns off the
RF output when set to OFF. Setting the RF out-
put to OFF causes the NOT ¢ LOCKED and
ALC UNLEVELED status annunciators to
light. When the RF OUTPUT is set to ON, the
Signal Generator returns to normal operation.

0 INTERNAL Key. Selects internal cirenitry for level-
ing the output power at the front panel RF
OQUTPUT connector,

0 DIODE/SYS Key. Normal operation (Diode). Selects
external mode for leveling powey using an exter-
nal diode detector. The cutput of the diode is con-
nected to the Signal Generator's EXT ALC IN
connector. Shifted function (SYS). Selects the
system leveling mode. RF output power is lev-
eled externally using a feedback voltage propor-
tional to the system output power in volis per
dB. (A system is the Signal Generator with an
external amplifier, multiplier, etc.). The refer-
ence voltage must be 0 VDC at 0 dBm system
output and change 30 mV per dB. This voltage
is connected to the EXT ALC IN connector.
When 8Y8 is selected, both the EXTERNAL
and DIODE keys will light.

0 PWE MTR Key, Selects external leveling mode for
leveling power using an external power meter,
The output of the power meter is connected to
the EXT ALC IN connector.

0 Mechanical Meter Zero. Sets meter suspension so
that the meter indicates zero when power 1s

removed from the Signal Generator and the
Signal Generator iz in its normal operating
position.

o GUTPUT LEVEL RANGE Keys (&-and -}, Selects the
RF outputlevel rangein 104B steps from —90 to
+10 dBm. The selected range s displayed in the
RANGE dEm display.

@D GUTPUT LEVEL VERNIER. Adjusts the RF output
level over the range of —10 to +3 dB, relative the
LVL scale as read on the meter.

@) AUTO PEAK Key. Maximizes power at the output
frequency and optimizes pulse shape for pulse
modulation. ‘

® GAL Control. Adjusts the power level at the load
when using a diode detector or power meter for
external leveling in 2—265 GHz frequeney
range.

ALE GAL Gontrol. Same as (D)) in the 0.01 to <2.0
GHz frequency range.

@ BYPASS/NOBMAL key. Used to switch the signal
generator between BYPASS and NORMAL
modes. The HP 8673C/D has RF filters for
improving spectral purity in the NORMAL
mode. These filters are bypassed in the BY-.
PASS mode. For frequencies below 2.0 GHz, the
signal generator automatically awitches to the
NORMAL mode.

® EXT ALC IN Gonnector. BNC female connector with
high input impedance (approximately 50 k().
Accepts positive or negative leveling signals
from either a diode detector or power meter.

Figure 3-3. Output Level Features



http://www.manualslib.com/

HP 8673C/T)

08673-90021

@ FREQUENCY Key. Used as a prefix to the Data and
Units keys to set a continuous wave (CW) fre-
quency or center frequency for a AF sweep.

0 FREQ INCR Key. Used as a prefix to the Data and
Units keys to set the step size for the FREQ
INCREMENT 4 and 4 keya or the TUNE
knob. Pressing the FREQ INCR key recalls the
current increment value to the FREQUENCY
MH?z display (for aslong as the key 1s depressed).

9 SHIFT Key. Used as a prefix to obtain functions of
certain keys. Keys containing shifted functions
are labeled with that function in blue.

o RCL/ST0 Key. Normal operation (RCL). Usedasa
prefix to a numeric key (a single digit 0—9to
identify the storage register) to recall the con-
tents saved in that register. Shifted function
{8T0). Used as a prefix to a numeric key (a sin-
gle digit 1—9toidentify the storage register) to
gave current instrument settings in an internal
register.

RCLO is uzed to preset the front panel. Refer to
Simplified Operation in this section for a list of
preset conditions.

e Data Keys (09, , and -=—). Used with Function
keys (thatis, FREQUENCY, FREQ INCR, and
sweep function keys) and Units keys to set
value-selectable parameters. Data keys 1—2 are
also used with 8TO and RCL to identify the
storage register.

The backspace key (~1—) clears one digit at a
time starting with the least significant digit. It
is used only during data entry and before any
Units key is pressed.

0 LINE Switeh. Applies power to the lower unit of the

Bignal generator when set to the ON position.
When set to the OFF posgition and 0 is set to
the ON position, the FREQUENCY MHz dis-
play will show a moving dot display until is
set to the ON position.

@ Units Keys (VKR OFF/STEPS/ms, Ghz, MHz, and kHz).

Used as a suffix to Fanction and Data keys to
get value-selectable parameters. Frequency
entries can terminate in GHz, MHz, or kHz but
they zre always displayed in MHz.

The MKR OFF/STEPS/ms key scrves as a ter-
minator for setting the number of steps in a
sweop, the dwell timein ms, or as a means of turn-
ingoffmarkers, The selected function autometically
determines the applicable terminator.

The STEPS./ms key contains a shifted function
(XFRE®). This function 1z used as a terminator
for the multiplier entry function. Entry sequence
is (SHIFTY (START) (m) (n) (STEPS/ms).
The digits (m) and (n) represent the multiplier
number (1—99) and may be entered as a single
digit-

€ TUNE ON/OFF Key. Enables the TUNE knob when

ON; disables the TUNE knob when OFF. The
key LED lights when it is ON.

Figure 3-4. Frequency Control Features and LINE Switch (1 of 2]
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0 LINE Switch. Applies power to the 3ignal Gener- mFHEU INCREMENT %9 and < Keys. Decrease or
ator when set to the ON position. Power is sup- inerease the CW frequency in steps; the step size
plied to the erystal oven and the battery charger is set with the FREQ INCR key. Holding either
circuit in the STBY and ON positions. key down causes the frequency to contianously

change. These keys also sgrve as a manual

@ TUNE Knoh. Changes the CW frequency by the sweep mode control.
value set with FREQ INCR. The knobis enabled
by the ON/OFF key. The knob also servesasa
manua) sweep mode control,

Figure 3-4. Frequency Gontrol Features and LINE Switch (2 of 2}
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SWEEF FREQ

€ STARTKEY. Normal operation (START). Used as

a prefix to the Data and Units keys to set the
hepinning frequency of a sweep. Pressing this
key displays the present START value in the
FREQUENCY MHz display (for as long as the
key is depressed). Shifted function (MULT).
Used as a prefix to the Data and Units keys.
Invokes the multiplier mode of operation and
allows entry of the frequency multiplication
factor. The entered multiplication factor affects
all frequencies; that is, markers, increments,
FM deviation, CW, sweep, and center frequen-
cies. The multiplication effect on FM deviation
is not indicated on the FM meter.

o STOP Key. Normal operation (STOP), Used as a

prefix to the Data and Units keys to set the
ending frequency of a sweep. Pressing this key
displays the present STOP value in the FRE-
QUENCY MHz display (for as long asthe key is
depressed). Shifted function (+ OFFSET). Uszed
as a prefix to the Data and Units keys. Invokes
the offset mode of frequeney entry and display.
Frequency entries will be displayed as entered
but the actual instrament output freguency will
be the offset amount BELOW the entered and
displayed frequency.

o AF Key. Normal operation (AF). Used as a prefix

to the Data and Units keys to set sweep span.
Pressing this key displays the present span
value in the FREQUENCY MHz display (for as
long as the key is depressed). Center frequency
of the span iz set with the FREQUENCY Lkey.
Shifted function (~ OFFSET). Used as a prefix
to the Data and Units keys. Invokes the offset
mode of frequency entry and display. Frequency
entries will be displayed as entered but the
actual instrument output frequency will be the
offset amount ABOVE the entered and dis
playved frequency.

€ VKRKey. Enables previously selected marker fre-
quencies when used as a prefix to Data kevs 1
through 5. For example, pressing MKR and 1
enables Marker 1. When used as prefix to the
Data and Units keys, it sets mavker frequencies.
For example, pressing MER, 3, 15, and GHz sels
the frequency of Marker 3 to 15 GHz. (The first
digit pressed after the MKR key ig always the
marker number.) Pressing the MER key dis-
plays all currently enabled marker numbers
within the set sweeprangein the FREQUENCY
MHz display. Pressing the MKR key and a Data
key displays the present frequenecy of the
requested marker,

SWEEP MODE
€@ 0FF Key. Disables the sweep.

o AUTO Key. Starts a repetitive sweep (restarting at
the end of each sweep). Executes single sweep
only if sweep range includes 2, 3.5, 6, 16, or
(HFP 8673D only), 22 MHz in NOREMAL mode,
{see Additional Operating Information, para-
graph 3-14).

o MANUAL Key. Enables the sweep circuitry. It does
not start a sweep. The TUNE knob (if enabled)
orthe FREQ INCREMENT (¥ and 4 keys)
control the sweep.

o BINGLE Key. Arms the trigger for single sweep and
tunes the Signal Generator to the start fre-
quency. The sweep does not begin until the key
is pressed again to trigger the sweep. When
pressed during a sweep, the in-progress awegp
aborts and rearms the trigger.

SWEEP RATE

o STEP Key. Used as a prefix to the Data and Units
keys to set the number of steps or the size of each
step of a sweep. When the entry is terminated by
STEPS, the number of steps is set. When the

Figure 3-5. Sweep Features.and LOCAL Key (1 of 2)
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entry is terminated by GHz, MHz, or kHz, the play (for as long as the key is depressed). The

step size is set. When this key is pressed, the allowable vaiunes for dwell time range from 1 to

number of steps is displayed on the left side of 255 ms.

the FREQUENCY MHz display and the step

size is displayed on the right side. The maxi- m LCCAL/DISPLAY ADNRESS Key. Returns the Signal

mum number of ateps allowed iz 9999, Generator to local keyboard control from HP-IB

(remote) control provided the instrument is not

@ OWELL Kpy. Used a8 = prefix to the Data and ms inlocallockout. Also digplays the current HP-IB

keys to set the time interval between sweep address in the FREQUENCY MHz dispiay for

ateps. Pressing this key displays the present as long as the key is depressed.

dweil time valuein the FREQUENCY MHz dis-

Figure 3.5, Sweep Features and LOCAL Key (2 of 2)
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oAM

AM OFF Key. Disables AM.

AM 30% Key. Enables AM and selects 30% full
scale modulation for 1 velt pealk applied to the
AM IN connector.

AM 100% Key. Enables AM and selects 100% full
scale modulation for 1 volt peak applied to the
AM IN connector.

AM IN Connactor. BNC female connector with an
input impedance of 600 chms. 1 volt peak sets
full seale modulation ag selected by the AM 30%
or 100% key. AM depth varies linearly with the
input signal level,

€ 1 0EVIATION
FM DEVIATION MHz OFF Key. Disables FM.

FM DEVIATION Keys [03,.1, 3.1, 3, and 10). Enables
FM and selects the peak deviation sensitivity in
MHz obtained when a signal is applied te the
FM IN connector. The peak deviation is read on
the meter. Thiz deviation is not corrected when

an external frequency multiplier is used. For
example, if a frequency doubler iz being used,
the actual frequency deviation will be twice
that shown on the meter.

FM IN Cannecter. BNC female connector with an
input impedance of 50 ochms. 1 voit peak gives
full scale modulation. Deviation varies linearly
with the input zignal level. Deviation ranges
are controlled by the FM DEVIATION keyz.

@ ruise

PULSE OFF Key. Disables pulse modulation.

NORM [Normal Mode) Key. Triggers RF cutput on
when the gignal to the PULSE IN connector is
greater than 2.4 volte.

COMP (Complement Mode} Key, Triggers RF output
on when the signal to the PULSE IN connector
is less than 0.4 volts.

PULSE IN Connector, ENC female connector with
an input impedance of 5¢ chms, Accepts TTL
levels.

Figure 3-6. Maodulation Features
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@) tP-iB Connector. Connects the Signal Generatorto
the Hewlett-Packard Interface Bus for remote
operation.

) FREQ REF. BNC female connector. Output impe-
dance is 1000 nominal. Provides a .5 V/GHz
ramp thatis always on, even when sweep 15 off.

€) WP 0UT. BNC female copnector. Output impe-
dance is 1000 nominal. Provides a 0 to +10V
ramp from start to stop. An internal adjustment
can set the slope of the ramp from 0 to between
+4 and +12V.

o TONE MKR. BNC female connector. Qutput impe-
danceis 600} nominal, 5 kHz sine wave. Can be
connected to front panel AM IN {o provide AM
markers.

e PEN LIFT. BNC female connector. TTL-high lifts
pen; TTL-low lowers pen. 100 ms delay to lift or
lower pen in single sweep mode.

@) RF 0UT (A3J6). For Options 004 and 005 only. 5082
APC 3.5 male output connector.

@) 10 MHz0UT (A3J8).0 dBm (nominal) into 500, can
be used ag an external timebase and for trouble-
shooting.

FREQ STANDARD Output [A349). 10.000 MHz into 500
at +7 dBm (nominal) from the internal fre-
quency standard except when INT/EXT awitch
is in the EXT position. -

e Jumper [A3W3). Normally connects the Internal
Frequency Standard Output (A3J9) 1o the Exter-
nal Frequency Standard Input (A3J10).

FREQ STANDARD Input [A3J10). Normally connected
by A3W3to A3J9. Also used to connect an extex-

nal frequency standard of 5 or 10 MHz at 0 dBm
to the Signal Generator.

€J) FREQ STANDARD INT/EXT Switch. Normally left in
the INT position. Removea power from internal
frequency standard when ia the EXT position.

@ Line Power Modules. Permit operation from 100,
120, 220, or 240 Vac. The number visible in the
window displays the nominal line (mains) velt-
age for which the module is set (see Fipure 2-1).
The protective grounding conductor connects
to the 8Signhal Generator through this module.
The line power fuse is part of this medule and is
the only part to be changed by the operator.

(P) 100 MKz 0UT {A347).0 dBm (nominal) into 509 can
beused as an external timebase and for trouble-
shooting. Reference frequency connected fo
ABJ1 to phase lock internal internal circuits.

m Jumper [W60). Connects the 100 MHz reference
output (A3J7) to the reference input A5J1.

(D 100 MHz REF INPUT [ASJ1). Connected to A3J7 by
W60 to phase lock internal circuits.

@ BLANKING/MARKER, BNC female connector. Out-
put impedance is 1000 nominal. Provides +5V
at the beginning of each frequency change for
blanking a swept display (to eliminate display
of switching transients). Goes to —5V during
remainder of frequency step for Z-Axis intensity
marker or to OV for non-merker frequencies.

0 AlIX Connector. Allows remote control of frequency
increment, display blanking, register recall, and
start and stop sweep. Referto Table 3-3, AUX Con-
nector Functions, for additional information.

Figure 3-7. Rear Panel Features
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MANUAL CHANGES

MANUAL IDENTIFICATION

Model Mumber; HP 8673C/D
SYNTHESIZED SIGNAL GENERATOR Date Printed:  March 1984

This supplement contains important information for con‘ectmg manual errors and for adaptmg the manual to
instruments containing improvements made after the printing of the manual. .

To use this supplement:

Make all ERRATA corrections
Make all appropriate serial number related changes indicated in the tables below.

Serial Prefix or Number ... Make Manual Chunges ——  — Seriel Prefix or Number woee.o Make Manual Changes .—
22324, 24104 Errata Only
24134, 2417A Errata Only

24264, 2446A Errata Only
244TA, 24524 Errata Only

25104, 25114, Errata Ounly
25124 Errata Only

= NEW YTEM
ERRATA

Page i-4, Table 1-1:
Add the following at the top of the table,

NOTE

Specifications and characteristics apply efter a 1 hour warm-up, over the
temperature range 0-55 C° (except specifications for harmonically related spur:
tous signals, RF output level, pulse peak level accuracy, and amplitude modula-
tion, which apply over the range +15 to +35 C°), after an AUTQ PEAK operation
has been performed. For additional information concerning the use of AUTO
PEAK, refer to Sections 3-11 and 3-12.

Specifications for output flatness, absolute level accuracy, and modulation apply
ordy when internal leveling is used.

Page 1-3, Option 913:
Change Rack Flange Kit to HP Part number 5061-2073.

Page 1-8, Table 1-1:
Change Harmonics, 0.05 to 1.2 GHz, to —35 dBe.
Change the second footnote (¥*} to read:
“In the 0.05 to <.2.0 GHz band, carrier-frequency independent spurious outputs may exist in the >>50
MHz to 100 MHz range at <—55 dBc, and in the 10 MHz to 50 MHz range at —40 dBe.”

-NOTE

Manual change supplomients are revised as often as necessary to keep maouals ag current and acourate ay possible
Hewlett-Packard peeommends that you periodically request the latest edition of thiz supplement, Free copies are available
from all HP offices. When requesting copies guote the manual identifieution information from your supplement, ox the model

number and print date from the title page of the manual.

30 May 1985 ‘ HEWLETT
3 Pages [ﬁp ‘RPACKARD

Printed in US.A,
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ERRATA (cont'd) ) .
Page 1-7, Table 1-1: ‘ ./
Change Rise and Fall Times ' AUTO PEAK executed - .
to < 80 ns 0.05 to 0.1 GHz
< 20mns 0.1 to < 2.0 GHz
<40ns - 2.0 to 26 GHz

Change Overshoot, Ringing to: ‘ :
< 35% Q.05 — 0,1 GHz
< 25% . 0.1—6.6, 7.2— 26 GHz
< 0% 6.6—7.2 GHz

Page 2-B, Figure 2-4;
Add the following: AJW18 HP-IB Adapter HP part number 5060-9462,

Page 3-6, paragraph 3-11:
Replace the entire paragraph with the following text.

3-11. AUTO PEAK

Major power and pulse modulation specifications are not warranted unless an AUTOPEAK
operation has been performed. An AUTO PEAK operation is automatically performed when
the frequency changes by more than 20MHz while AUTOPEAK isenabled. AUTOPEAK 1s
automatically enabled when the instrument is turned on, or when PULSE mode is selected.
The fromt panel AUTO PEAK button toggles the state of the instrument between AUTO.
PEAK enabled and disabled mode. A user-initiated AUTQ PEAK operation may be per-
formed manually at any time by pressing the AUTO PEAK button twice to disable and
re-enable AUTO PEAK.. The actual peaking operation occurs when the AUTO PEAK is
switched from the disabled to enabled mode. Under program control, disabling, enabling, ‘ &
and performing an AUTO PEAX operation can all be controlled separately with the K0, K1,
and K2 commands. See Table 3-7.

Page 3-6, paragraph 3-12:
Replace the entive paragraph with the following text.

312. PULSE MODE

The automatic execution of the ATUTO PEAK funection by the instrument’s internal miere-
processor ensures that key power and pulse specifications are met for nearly all circumstan-
ces (see Section 3-11). Three conditions that may necessitate a user-activated AUTOPEAK
are: load changes, extreme frequency changes, and in rare circumstances, frequency
changes slightly less than 20 MHz,

(a) Changes of load impedance can shift the center frequency of internal filters and
necessitate another AUTO PEAK operation, This could occur if highly reactive loads are
switched in and out in automatic test systema.

(b) Large frequency changes cause extreme changes in the self-heating of internal YIG
filters. Although most of the resulting drift oceurs in 15-20 seconds, complete gettling may
take up to 15 minutes. Some experimentation may be needed to determine when AUTO
PEAX is necessary for this type of measurement.

(¢) Finally, onrare occasions, pulse overshoot parameters may drift out of spéciﬁed range
for frequency changes just less‘ than 20 MHz.

To be confident of obtaining warranted instrument perfomiance, perform an AUTO PEAK
operation just before each measurement is taken.
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ERRATA (cont'd)
Page 3-6, paragraph 3-12 (cont’d)

Another automatic instrument function determines the optimum injected pulse amplitude to
the YTM. This occurs during an AUTQ PEAK operation, and for vernier power level
changes = 0.4 dB. During this operation, the instrument switches briefly to CW for about
200 ps. Pulge mode is then re-enabled and the injected pulse amplitude is the correct value to
produce fast risetime pulses, Frequency switching speed is slowed to about 100 ms by this -
process. ‘

If these bursts of CW power are objectionable, they can be eliminated by exploiting the
following feature. At any one frequency, when the vernier is used to change the output power
level by more than 0.4 dB, a “scratch pad” memory stores the correct injected pulse ampli-
tude for that power level. Subsequent operation at that power level uses the “scratch pad”
data ingtead of switching to CW {0 update the pulse control parameters. By aweeping over
the entire 10 to +10 dBm power range for each frequency of operation, the “scratch pad”
memory will contain all the necessary data for pulse operation at any power level, and no
further switching to CW will oceur at that frequency. A change of frequency erases the
memory, and the pulse parameters must be “re-leamed.”

Downloaded from www.Manualslib.com manuals search engine
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Safety Considerations

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 (pro-
vided with a protective earth terminal).

BEFORE APPLYING POWER

Verify thai the product is set to match the avail-
able line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be
provided from the main power source to the pro-
duct input wiring terminals, power cord, or sup-
plied power cord set.

| WARNINGS'

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 resuitin
personal injury. (Grounding one conductor of a
two condunctor outlet is not sufficient protection.)
In addition, verify that a common ground exists
between the unit under test and this instrument
prior {0 energizing either unit.

Whenever it is likely that the protection has been
impaired, the instrument must hemade inoperative
and be secured against any unintended operation.

If this instrument is to be energized via an auto-
transformer (for voltage reduction) make sure the
common terminal is connected to neutral (that is,
the grounded side of the mains supply).

Servicing instructions are for use by service-
trained personnel only. To avoid dangerous elec-
tric shock, do not perform any servicing unless
gualified to do so.

Adjustments described in the manual are per-
formed with power supplied to the instrument

Downloaded from www.Manualslib.com manuals search engine

while protective covers are removed. Energy avail-
able at many points may, if contacted, result in
personal injury.

Capacitors inside the instrument may still be
charged even if the instrument has been discon-
nected frown its source of supply.

For continued protection against fire hazard, re-
place the line fuse(s) only with 250V fuse(s) of the
same current rating and type (for example, normal
blow, time delay, ete.). Do not userepaired fuses or
ghort circuited fuseholders.

SAFETY SYMBOLS

& Instruction manual symbol: the product
will be marked with this symbol when it is
necessary for the user to refer to the in-
struction manual (see Table of Contents for

page references).

Indicates hazardous voltages.

Indicates earth (ground) terminal.

‘ The WARNING sign denotes a
[ WARNING } } . ovd It calls attention to a

procedure, practice, or the like,
which, if not correctly performed
or adhered to, could rezultin per-
sonal injury. Do not proceed be-
yond a WARNING sign until the
indicated conditions are fully
understood and met.

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 destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

CAUTION
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HF 8673C/D
APC-3.5 (F) to TYPE-N (F)
ADAPTER

LINE POWER CABLE
APC 3.5 (F-F)

ADAPTER

OPTION 913
OPTION 908 RACK FLANGE KIT
RACK FLANGE KIT FOR INSTRUMENTS WITH HANDLES

Figure 1-1. HP BG73C/D with Accessories Supplied, and Options 08 and 913 {HP 86730 shown),

Downloaded from www.Manualslib.com manuals search engine
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

This manual containg information required to
install, operate, test, adjust and service the HP
3673C/D Synthesized Signal Generators. Figure
1-1 shows an 8673D Signal Generator with all of
its externally supplied accessories,

The 8673C/D Operating and Service mannual is
divided into two volumes and eight sections as
follows:
Volume I (Operating Information):
Section I, General Information
Section II, Installation
Section ITI, Operation
Section IV, Part 1
Operation Verification
Volume 2 (Service Information)
Section IV, Part 2
Performance Tests
Section V, Adjustments
Section VI, Replaceable Parts
Section VII, Manual Changes
Section VIII, Service

The 8673C/D 10 MHz Reference Oscillator A3AS,
is a field repairable component. A geparate operat-
ing and service manual, HP Part No. 10811-80002,
is provided for this assembly and should be re-
tained with the 8673C/} manual.

In addition, the following manuals are supplied
with the Signal Generator:

Volume 1 (two copies)

Volume 2 (one copy)
One copy of Volume 1 (Operating Information)
should remain with the instrument for use by the
operator. Additional copies of either volume can
be ordered separately through vour nearest
Hewlett-Packard office. The part number is listed
on the title page of each volume.

Also listed on the title page of this volume, below
the manual part number, is a microfiche part
number. This number may be used to order 100 x
150 millimetre (4 x 6 inch) mierofilm transparen-
cies of the complete operating and service manual
(Volumes 1 and 2). Each microfiche contains up to
96 photo-duplicates of the manual pages. The
microfiche package also includes the latest Man-

nal Changes supplement, as well as all pertinent
Service Notes.

1-2. SPECIFICATIONS

Instrument specifications are listed in Table 1-1.
These specifications arve the performance stand-
ards or limits against which the instrument may
be tested. Supplemental characteristics are listed
in Table 1-2. Supplemental characteristics are not
warranted specifications, but are typical charac-
teristies included as additional information for
the user.

1-3. SAFETY CONSIDERATIONS

This product iz a Safety Class I instrument, that
18, one provided with a protective earth terminal.
The Signal Generator and all related documenta-
tion should be reviewed for familiarization with
safety markings and instructions before opera-
tion. Refer to the Safety Considerations page
found at the beginning of this manual for a sum-
mary of the safety information. Safety informa-
tion for installation, operation, performance test-
ing, adjustment, or serviceig found in appropriate
places throughout this manual.

1-4. INSTRUMENTS COVERED BY THIS
MANUAL

Attached to the rear panel of the instrument is a
gerial number plate. The serial number is in the
form: 0000A00000. The firaet four digite and the
letter are the serial number prefix. The last five
digits are the suffix. The prefix ia the same for
identical instruments; it changes only when a con-
figuration change is made to the ingtrument, The
suffix, however is assigned sequentially and is
different for each instrument. The contents of this
manual apply directly to instruments having the
serial number prefix(es) listed under SERIAL
NUMBERS on the title page.

1-5. MANUAL CHANGES SUPPLEMENT

An instrument manufactured after the printing of
this manual may have a serial number prefix that
is not listed on the title page. This unlisted gerial
number prefix indicates that the instrument ig dif-
ferent from those documented in this manual. The

11
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MANUAL CHANGES SUPPLEMENT (cont'd)

manual for this newer instrument is accompanied
by a Manual Changes supplement. The supplement
contains “change information” that explaing how
to adapt this manual to the newer instrument.

In addition to change information, the supplement
may contain information for correcting exrrors in
the manual, To keep the manual as current and as
accurate ag posggible, Hewlett-Packard recommends
that you periodically request the latest Manual
Changes supplement. The supplement is identified
with the manual print date and part number, both
of which appear on the manual title page. Compli-
mentary copies of the supplement are available
from Hewlett-Packard.

For information concerning a serial number prefix
that is not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

1-6. DESCRIPTION

The HP 8673C Synthesized Signal Generator has a
frequency range of 0.05 to 18.6 GHz ((.01 to
18.6 GHz overrange). The HP 86730 Synthesized
Signal Generator has a frequency range of (.05 to
26.0 GHz (0.01 to 26.6 GHz overrange). The cutput
iz leveled and calibrated from +12 dBm to -100
dBm, depending on the frequency and options. For
additional information, see Table 1-1, AM, FM, and
pulze modulation modes can be selected. Frequency,
output level, modulation modes, and most other
functions can be remotely programmed via HP-IB.

Long-term frequency stability is dependent on the
time base, either an internal or external reference
oscillator. The internal crystal reference oscillator
operates at 10 MHz while an external oscillator
may operate at b or 10 MHz. The output of the
Signal Generator is exceptionally flat due to the
action of the internal automatic leveling control
(ALC) loop.

External drive signals are required for all modula-
tion modes. AM depth and FM deviation vary line-
arly with the applied external voltage. Full scale
modulation is attained with a 1.0 volt peak signal.
Pulse modulation is compatible with TTL levels.

Two ranges of AM depth can be selected: 30% and

100%. The front panel meter can be used to set AM
depth. Specified AM rates are from 20 Hz to 100 kHz.

1-2

HP 8673C/D

Six ranges of FM deviation are selectabie: 0.03, 0.1,
0.3,1, 3, and 10 MHz. FM peak deviation can be set
using the front panel meter. At ouiput frequencies
below 6.6 GHz, peak deviation is limited to 10 MHz
or five times the modulation frequency, whicheveris
lower, From 6.6 to 12.8 GHz, peak devialion is
limited to the lesser of 10 MHz or ten times the
modulation frequency; from 12.3 to 18.6 GHz the
lesser of 10 MHz or fifteen times the modulation
frequency; from 18.6 to 26.0 GHz the lesser of
10 MHz or twenty times the modulation frequency.
Usable modulation rates fall between 100 Hz and
10 MHz.

Pulse modulation has two operating modes: NORM
(normal mode) and COMPL (complement mode). In
normal mode the RF output is On when the drive
gignal is the TTL high state. In the complement
mode the RF outputis On when the drive signalisin
the TTL low state.

The Signal Generator is compatible with HP-IB to
the extent indicated by the following code: SHI,
AH1, T5, TEO, L3, LEO, SR1, RL1, PP1, DC1, DT1,
and C0. The Signal Generator interfaces with the
bus via three-state TTL circuitry. An explanation of
the compatibility code can be found in IEEE Stand-
ard 488(1978), “IEEE Standard Digital Interface for
Programmable Instrumentation™ or the identical
ANSI Standard MC1.1. For more detailed informa-
tion relating to programmable control of the Signal
Generator, refer to Remote Operation, Hewlett-
Packard Interface Busin Section III of thismanual.

1-7. QOPTIONS
1-8. Electrical Options

Option 001, The internal 10 dB/step attenuator
has been deleted. The specified output level is
listed in Table 1-1.

Option 002, The internal 10 MHz crystal reference
is removed. An external 5 or 10 MHz reference
must be used.

Option 003. A special fan allows operation from
400 Hz power mains, as well as 50—60 Hz.

Option 004. The Signal Generator’s RF OUTPUT
connector is located on the rear panel. Maximum
output power is listed in Table 1-1.

Option 005, The Signal Generator’s RF OUTFUT
connector is located on the rear panel and the
attenuatoris removed. This combines Options 001
and 004. The specified output level is listed in
Table 1-1.

&
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1-9, Mechanical Options

The following optione may have been ordered and
received with the Signal Generator. If they were
not ordered with the ortginal shipment and are
now desired, they can be ordered from the nearest
Hewlett-Packard office using the part numbers
included in each of the following paragraphs.

Option 008 (Chassis Slide Mount Kit). This kit is
extremely useful when the Signal Generator is
rack mounted. Access to the internal circnits and
components, or the rear panel is possible without
removing the Signal Generator from therack. The
Chassis Slide Mount Kit part number is 1494-0017.
An adapter (HP part number 1494-0023) iz needed
if the ingtrument rack mounting slides are to be
mounted in a standard EIA rack. The slides with-
out the adapter can be directly mounted in the HP
system enclosures.

Option 908 (Rack Flange Kits). The Signal Genera-
tor can be solidly mounted to the instrument rack
without handles, using the flange kits. The Rack
Flange Kit part numbers are 5061-0074 and b061-
0077. Both kits are required.

Option 913 (Rack Flange Kit for Instruments with
Handles). The Signal Generator can be rack
mounted with existing handles using this kit. The
HP part number for this Rack Flange Kit is
5061-0085.

1-10. ACCESSORIES SUPPLIED

The accessories supplied with the Signal Genera-
tor are shown in Figure 1-1.

a. Two power cables are supplied in several con-
figurations, depending on the destination of the
ortginal shipment. Refer to Power Cables in Sec-
tion II of this manual.

b. Additional fuses are shipped only with instru-
ments that are factory configured for 100/120 Vac
operation. These fuses have rating of 1.5A and
2.0A. They are for reconfiguring the instrument
for 220/240 Vac operation.

¢. Two adapters are provided: APC-3.5(F) to
TYP-N(F), HP Part No. 1250-1745 and APC-3.5(F-
F}, HP Part No. 1250-1749.

1-11. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

For Option 002 instruments, which lack an inter-

nal frequency standard, an extermal reference

musgt be used. The performance of the external

reference should at least match the specifications

General Information

of the HP Model 10811B Crystal Oscillator. In
particular, the frequency should be within =50 Hz
of 10 MHz. When uging an external oscillator,
microphonically generated or line related spur-
ious signals may increase. SSPB phase noige may
also be degraded at some offsets from the carrier.

An external signal source is required if amplitude,
frequency, or pulse modulation is desired. Foxr AM,
the source should have a variable output of 0 to 1V
peak into 6000, frequency rates up to 100 kHz. For
FM, the source should have a variable output of 0 to
1V peak into 500, frequency rates up to 10 MHz,
and distortion of less than 1%. For pulse modula-
tion, the source should have TTL cutput levels
(=2.4V for a TTL high state and <0.4V for a TTL
low state) and 50 ochms nominal impedance. Pulse
repetition frequency rates should be 50 Hz to
1 MHz with transition times <10 ns.

1-12. ELECTRICAL EQUIPMENT AVAILABLE

The Signal Generator has an HP-IB interface and
can be used with any HP-IB compatible comput-
ing controller or computer for automatic systems
applications.

The HFP-IB Controfler and various ROMs are
needed to do the automated SRD Bias, YITM Tune,
Flatness and ALC, and Pulse adjustiment proce-
dures. Specific equipment needed for antomated
adjustments are:

Test Cassette HP Part No. 11726-10004

HP 85A Controller

HP 82003A 16K Memory Module

HP 00085-15001 Mass Storage ROM

HPF 00085-15002 Plotter/Printer ROM

HP 00085-15008 Input/Qutput ROM

HP 00085-15004 Matrizx ROM

HP 00085-15005 Advanced Programming ROM

HP 3456A Digital Voltmeter

HP 436A/HP 8485A Fower Meter and Sensor

The HP 8111A Pulse/Function Generator is ade-
quate for modulating the Signal Generator and
meeting stated standards. This remotely program-
mable signal source is convenient for full remote
control of modulation levels and rates.

1-13. RECOMMENDED TEST EQUIPMENT

Table 1-3 lists the test equipment recornmended for
testing, adjusting and servicing the Signal Genera-
tor. Table 1-4 lists the test aquipment recornmended
for Operation Verification only. Essential require-
ments for each piece of test equipment are described
in the Critical Specifications column. Other equip-
ment can be substituted if it meets or exceeds these
critical specifications.

13
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General Information

Table 1-1. Specifications [1 of 7)*

HP 8673C/D

Electrical Characteristics

Performance Limits

Gonditions

FREQUENCY
Range (8673C)

{8673D)

Resolution

Accuracy and Stability

Reference Oacillator: Frequency
Aging Rate

Switching Time (for frequency
to be within specified resolu-
tion and output power to be
within 3 dB of set level)

0.06—18.6 GHz
(0.01—18.6 GHz overrange)
0.05—26.0 GHz
(0.01—26.5 GHz overrange)

1kHz
2kHz
3kH=
4 kHz

Bame as reference oscillator

10 MHz=
=<5 x 10-1%/day

0.05 to 6.6 GHz
6.6t0 123 GHz

'12.3t0 18.6 GHz

18.6 to 26.0 GHz (8673D)

After a 10 day warmup (typically
24 hours in a normal operating
environment)

CW and AM modes; AUTOQ
PEAK dizabied, NORMAL
mode.

SPECTRAL PURITY

Single-sideband Phase Noize
0.05--6.86 GHz

=6.6—12.3 GHz

*12.3—18.6 GHz

>18.6—26.0 GHz (8673D)

<4 dBe
<70 dBe
<78 dBe¢
<86 dBe
=—105 dBe

=-5H8 dBe
<—64 dBc
=72 dBc
<-80 dBc
=-104 dBe

==54 dBc
<=60 dBe
<—68 dBe
<=76 dB¢
<-100 dBe

<-52 dBe
«—58 dBe
=66 dBc
=74 dBe
==08 dBe¢

1 Hz bandwidth; CW mode
30 Hz offset from carrier
100 Hz offeet from carrier
1 kHz offset from carrier
10 kHz offset from carrier
100 kHz offzet from carrier

30 Hz offset from carrier
100 Hz offset from carrier
1 kHz offset from carrier
10 kHz offset from carrier
100 kHz offset from carrier

30 Hz offset from carrier

100 Hz offset from carvier
1 kHz offset from carrier
10 kHz offset from carrier
100 kHz offset from carrier

30 Hz offset from carrier

. 100 Hz offset from carrier

1 kHz offset from carrier
10 kHz offset from carrier
100 kHz offset from carrier

*For temperature specifications, refer to Operating Temperature Range, near the end of this table.

1-4
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HP 8673C/D

Table -1, Specifications (2 of 7)

General Information

Elactrical Characteristics

Performance Limits

Conditians

SPECTRAL PURITY [cont'd)
Harmonies

{up to 26 GHz, normal mode,
power levels < +3 dBm)

Subharmonics

Spurigus
Nonharmonically Related

Power line related and fan
rotation related within 5 Hz
below line frequencies and
multipliea thereof

0.06—6.6 GHz

=6.6—12.3 GHz

=12.3—18.6 GHz

=18.6—26.0 GHz (8673D)

==40 dBc
<—60 dBe
<—60 dBe

=—60 dBe*

<=6 dBc**
=70 dBe
<~64 dB¢
<60 dBc
<-58 dBc

<—50 dBe
=~60 dBc
=-65 dBc

<-44 dBe
<54 dBe
<—59 dBe

=—40 dBe
=-50 dBc
=-54 dBe

=38 dBc
=—48 dBc
<53 dBe¢

0.05t0 1.2 GHz
1.2 to 18.26 GHz (8673C)
1.2 to 26 GHz (8673D)

0.05 to <2.0 GHz
2.0t06.6 GHz

=6.6 to 12.3 GHz

»12.3 to 18.6 GHz

=18.6 to 26.0 GHz (8673D)

<300 Hz offset from carrier
300 Hzx to 1 kHz offset from carrier
»1 kHz offset from carrier

=300 Hz offset from carrier
300 Hz to 1 kHz offset from carrier
>] kHz offset from carrier

<300 Hz offset from carrier
300 Hz to 1 kHz offaet from carrier
=] kHz offset from carrier

<300 Hz offset from carrier
300 Hz to 1 kHz offset from carrier
=1 kHz offset from caxrier

RF DUTPUT
Output Level:
Standard Calibrated Output
Normal Mode

(8673C)
(8673D)

Bypass Mode
{8673C)
{RE73D)

Option 001 (Delete attenuator)
Leveled Output
Normal Mode

(8673C)
(8673D)

Bypass Mode
(8673C)
(8673D)

+11 dBm to —100 dBm
+5 dBm to -100 dBm
+2 dBm to ~100 dBm
+6 dBm to 100 dBm

+8 dBm to -100 dBm
+5 dBm to ~100 dBm
+7 dBm to -100 dBm

+12 dBm to -10 dBm
+7 dBm to 10 dBm
+4 dBm to ~10 dBm
+9 dBm to -10 dBm

+10 dBm to -10 dBm
+7 dBm to -10 dBm
+10 dBm to =10 dBm

0.05 to <2.0 GHz
2.0 to <16.0 GHz=
16.0 to 18.6 GHz
16.0 to 26.0 GHz

2.0 to <16.0 GHz
16.0to 18.6 GHz
16.0 to 26.0 GHz

0.05 to <2.0 GHz
2.0 to <16. GHz

16.0 to 18.6 GHz
16.0 to 26.0 GHz

2.0 to <16.0 GHz
16.0 to 18.6 GHz
16.0 to 26.0 GHz=

100 MHz frequency range,

*Int the 21 to 22 GHz frequency range, 3/4 mode subharmonica (15.75 to 16.5 GHz=) may exist, 50 dBe.
**In the 0.05 to <2.0 GHz band, carrier-frequency independent spurious outputs <~55 dBc may exist in the 10 to
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Table 1-1, Specifications (3 of 7)

Model 8673C/D

Electrical Characterlstics

Performance Limils

Gonditions

RF DUTPUT (cont'd)
Option 004 (Rear panel output)
Leveled Output
Normal Mode

(8673C)
(8673D)

Bypass Mode
(83673C)
(BB'73D)

Option 005 (Options 001 & 004)
Leveled Qutput
Normal Mode

(8673C)
(867301)

Bypass Mode
(8673C)
(867D

Remote Programming Absolute
Level Accuracy
0.05 — 6.6 GHz

=6.6 - 12.3 GHz

>»12.3 — 18,6 GHz

»18.6 — 26.0 GHz

+10 dBm to 100 dBm
+4 dBm to —100 dBm
+1 dBm to =100 dBm
+4 dBm to =100 dBm

+7 dBm to -100 dBm
+4 dBm to -100 dBm
+5 dBm to -100 dBm

+12 dBm to =10 dBm
+6 dBm to -10 dBm
+3 dBm to -10 dBm
+7 dBm te =10 dBm

+9 dBm to =10 dBm
+6 dBm to -10 dBm
+8 dBm to -10 dBm

+1.25dB
+1.00 B
*1.50 dB
*1.70dB
+2.00dB
+2.00 dB & +0.1 dB per 10 dB step

+1.50dB
+1.25 dB
*1.75dB
t1.95dB
+2.25dB
£2.25 dB & z0.1 dB per 10 B step

+1.75dB
*1.50dB
+2.10dB
+2.30dB
2,70 dB
£2,70 dB & 10.2 4B per 10 dB step

+2.25 dB
+2.004B
+2.55dB
+2.85 dB
+3.30dB
+3.30 dB & %0.2 dB per 10 dB step

0.05 to =2.0 GHz
2.0t0<16.0 GHz
16.0t0 18.6 GHz
16.0 to 26.0 GHz

2.0 to <16.0 GHz
16.0 to 18.6 GH=
16.0 to 26.0 GHz

0.05 to <2.0 GHz
2.0 to <16.0 GHz
16.0 to 18.6 GHz
16.0 to 26.0 GHz

2.0 to =<16.0 GHz
16.0 to 18.6 GHz
16.0 to 26.0 GHz

+10 dBm output leve] range
() dBm output level range
-10 dBm output level range
-20 dBm output level range
—30 dBm output level range
==30 dBm output level range

+10 dBm output level range
0 dBm output level range
-10 dBm output level range
-20 dBm output level range
-30 dBm output level range
=-30 dBm output level range

+10 dBm output level range
0 dBm output level range
-10 dBm output level range
—£20 dBm output level range
—30 dBm output level range
==30 dBm output level range

+10 dBm output level range
0 dBm output level range
-10 dBm output level range
20 dBm output level range
—30 dBm output level range
<30 dBm output level range
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HP 8673C/D

Table 1-1, Specifications (4 of 7)

General Information

Electrical Characteristics

Performance Limits

Conditions

RF OUTPUT (cont'd)
Manual Abselute Level
Accuracy

Remote Programming Ouiput
Leve] Resolution

Flatness

Output Level Switching Time
(to be within *1 dB of final level)

Add £0.75 dB to remote
programming absolute
level accuracy

£0.50 4B
.15 dB
+1.00dB
+1.25dB
*1.75dB

<20 ms

Abaolute level accuracy specifications

include allowances for detector
linearity, temperature, flatness,
attenuator accuracy, and
measurement uncertainty.

0.05 to =2.0 GH=z
0.05 to 6.6 GHz

0.05 to 12.8 GHz
0.05 to 18.6 GHz=
0.05 to 26.0 GH=

PULSE MOBULATION
ON/OFF Ratio

Rise and Fall Times

Minimoum Leveled RF Pulse
Width

Puilse Repetition Frequency

Minimum Duty Cyele

Minimum Pulse Off-Time
Maximum Peak Power

Peak Level Accuracy

Overshoot, Ringing

Video Feedthrough

>50dB
=80 dB3

<20 ns
<4(} na

=100 ns

50 Hz to 1 MHz

=0.0001

=300 ns
Same as in CW mode

+1.5dB
+1.5/-1.0dB

<25%
<30%

=60 dBe

50--250 MHz
.250—26.0 GHz

AUTO PEAK enabled
0.05 to <2.0 GHz
2.0 {0 26.0 GHz

When internally leveled; no
restriction when unleveled

0.06 to <2.0 GHz
2.0 to 26.0 GHz

0.05-6.6, 7.2—26.0 GHz
6.6—7.2 GHz

AMPLITUDE MODULATION
Depth

0 dBm range and below. Output level
vernier settings =0 dBm (= -3 dBm

for 8673C, 16.0 to 18.6 GHz).
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Table 1-1. Specifications (5 of 7)

HP 8673C/D

Electrical Charaeteristics

Performance Limits

Conditions

AMPLITUDE MODULATION [cont'd)
Rates

Bensitivity

30% Range
100% Range

Indicated Meter Accuracy

Accuracy Relative to External
AM Input Level

Incidental Phase Modulation

Incidental FM

20 Hz to 100 kHz (de to 100 kHz,
Option H41)

(See also indicated Meter
Accuracy and Aceuracy Relative
to External AM Input Level.)
30%/Vpk
100%/Vpk

+11% of reading =3% of range

19% of reading £2% of range

<0.4 radians
=08 radians
=1 2 radians
<1.6 radians
=2.5 radians

Incidental phase modulation
x modulation frequency

3 dB bandwidth, 30% depth

Maximum input 1 Vpk into
6000 nominal; AM depth is
linearly controlled by varying
input level between 0 and 1V
peak.

100 Hz to 10 kHz rates

100 Hz to 10 kHz rates

(100 Hz to 10 kHz rates;
30% depth)

0.05 to 6.6 GHz

»6.6 t0 123 GHz
*12.3to 18.6 GHz

=>18.6 to 24.0 GHz
»24.0t0 26.0 GHz

FREQUENCY MODULATION
Frequency Response Relative
to a 100 kHz Rate

Maximum Peak Deviation

Sensitivity {peak deviation)
Maximum input 1 Vpk into
500 nominal

Indicaied Meter Accuracy

Accuracy Relative to External
FM Input Level

Incidental AM

+2dB, 100 Hz to 3 MHz,
+2dRB, 3 kHz to 3 MHz

The smaller of 10 MHz or
fhog x5

The smaller of 10 MHz or
frnad x 10

The smaller of 10 MHz
frnod x 16

The smaller of 10 MHz
finod x 20

1 Vpk = range maximum
deviation.

+12% of reading +3% of range

+7% of reading +3% of range

5%

30 and 100 kHz/V ranges;
.03, 1, 3, and 10 MH=/V ranges

0.0510 6.6 GHz
=6.6 to 12.3 GHz
»12.3 10 18.6 GHz

>18.6 to 26.0 GHz

All ranges; peak deviation is
linearly controlled by varying
input level between 0 and 1 Vpk

100 kHz rate
100 kHz rate

Rates <100 kHz; peak deviations
=1 MHz
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Table 1-1. Specifications (6 of 7)

General Information

Electrical Characlaristics

Performance Limils

Condltiens

DIGITAL SWEEP
Sweep Function

Sweep Modes
Step Size

Dwell Time
Maximum Width;

Markers

Start/Stop or AF (Span) Sweep
Manual, Auto, Single

Maximum equals the maximum width;
minimum is equal to the greater of the
frequency resolution or span divided by
9999,

Set from 1 to 255 ms per step

Reatricted to amplifier/filter bands
shown,

5 independent, fixed frequency
markers set from front panel

Mazximum of 9999
frequency points per
aweep.

Filter/amplifier bands
NORMAL

0.01 t0 <2.0 GHz

2.0 to <3.5 GHz

3.5t0 <6.0 GHz

6.0 to 18.6 GHz (86'73C)

6.0 to <16.0 GHz (8673D)

16.0 to =22,0 GHz (86731)

22.0 to 26.5 GHz (8673D)

BYPASS
2.0 to 18.6 GHz (8673C)
2.0 to <16.0 GHz (8673D)
16.0 to 26,5 GHz (8673D)

MANUAL meode,
Single Sweep
0.01 to 18.6 GHz (8673C)
0.01 to 26.5 GHz (86731

Resolution and accuracy
are identical to RF output.

REAR PANEL AUXILIARY CONTROL
CORNECTOR
14-Pin Connector

Input Required

Qutputs

Tnputs:
Stop Sweep (HP 8410B/C
Compatible)
Trigger Cutput
Service Funetion
Frequency Inerement
Frequency Decrement
Rlank Frequency Display
Recail Regiater 1
Sequential Register Recall
Qutpuats:
Trigger HP 8410B/C Compatible)
End Sweep
Negative Z-axis Blanking

Ground

Contact closure to ground or 5 us, neg-
ative true TTL pulse

5 ue negative true TTL pulse
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Table 1-1. Specifications [7 of 7)

HF 8673C/D

Electrical Characlerlsticz

Performance Limits

Conditions

REMOTE PROGRAMMING

All funetions HP-IB program-
mable, except LINE switches

GENERAL
Operating Temperature Range

Power Requirements:
Line Voltage (100, 120, 220, or
240V)
Power Dissipation

Conducted and Radiated
Electromagnetic Interference

Net Weight

Dimensions;
Height
Width
Depth

0 to +55°C (except specifications
for harmonically related
spurious signalz, RF output,
pulse peak level accuracy, and
amplitude modulation, which
apply +13 to +33°C).

+5, -10%
K00 V'A maximum

MIL-8TD 461A-1968

42.3kg (94 1b)

234 mm (%.21in.)
425 mm (16.8 in.)
620 mm (24.4 in.)

48—66 Hz

Condueted and radiated interfer-
ence is within the requirements
of methods CE03 and REQZ of
MIL-STD 461A, VDE 0871, and
CISFR publication 11.

For ordering HP cabinet
accessories, module sizes are 8-
3/4H, 1 MW, 23D (composed of
two parts, 3.50 in. high and
5.25 in. high}
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General Information

Tatie 1-2. Supplemental Character|stics (1 of 3)

Supplemental characteristics areintended to provide information useful in appiyving the instrument
by giving typical, but non-warranted, performance parameters. They apply to the 8673C/D in
“Normal” mode, CW operation, and with AUTQO PEAK on, except where hoted.

FREQUENCY

Internal Reference: The internal reference oscillator
accuracy 18 a function of time base calibration +
aging rate, T temperature effects, and * line voltage
effects. Typical temperature and line voltage effacts
are <1 x 10719/°C and <5 x 10710/+5% to =10% line
voltage change. Reference oscillator is kept at operat-
ing temperature in STANDBEY mode with the inatru-
ment connected to mains power. For instruments
disconnected from mains power less than 24 hours,
the aging rate is <5 x 1071%/day after & 24 hour
warmup.

Switching time for frequency to be within specified
resolution and output to be within 8 dB of set ievel
(CW and AM modes, AUTQ PEAK disabled) is typi-
cally =20 mas for frequency changes that do not cross
internal filter or amplifier switching points. Filter
awitching points are 2, 3.5, 6, and 22 GHz. The 8673D
has an amplifier switching point at 16 GHz.

External Refarenca Input: 5 or 10 MHz at a level of 0.1 to
1 Vrms into 500). Stability and spectral purity of the
microwave output will be partially determined by
characteristics of the external reference frequency.

Referance Outputs: 10 MHz at a level of 0.2 Vrms into
500.

SPECTRAL PURITY

Residual FM in CW and FM Modes, 0.05 to 6.6 GHz*
(noise and power lihe related):

Post-Dataction Bandwidth
Mode/FM Range

300 Hz—3 kHz | 50 Hz—15 kHz

CW, 30, 100, 300 kHz/V
and 1, 3 MHz/V

10 MHz/V

12Hzrms | 60 Hz rms

15Hzrms | 75 Hz rms

*Residual FM doubles for 6.6—12.3 GHz, triplea for 12.3—18.6
GHz, end quadruples for 18.6=-26.0 GHz.

Spurious Signals (CW and AM modes}, Option 003 instruments
(400 Hz line operation): Power line related and fan

rotation related within 5 Hz below line frequency
and multiples thereof:

Frequeney Offset from Carrier

=B kHz
-65 dBe
-59 dBc
=55 dBc
-53 dBc

210 8 kHz
~50 dBe
~-44 dBc
=40 dBe
-38 dBc

=2 kHz
-40 dB¢
-34 dBRc
-30 dBc
-28 dBe

2.0-6.6
=6.6-12.3
=12.3-18.6
*>18.6-26.0

Harmonics [up to 26 GHz, NORMAL mode, -10 dBm vernler
sefting on 0 dBm range and balow];

=<-55 dBe, 0.05 to <1.2 GHz

<60 dBe, 1.2 to 26.0 GHz

Harmonics (up to 26 GHz, BYPASS mode, output level vernier
settings < 0 dBm on O dBm range and below): <—45 dBe.

Subharmonics and Muitipies Thereof (BYPASS modej:
<-50 dBe, 0.05 to <18.6 GHz
=~20 dBc, >18.6 to 26.0 GHz

Single-sideband Phase Noise (1 Hz BW, CW mode, 0.05 to
6.6 GHz*):

—30

-50 .
-60 w == Typical
=70
—-80
-80

» = Spacification |

AN
N

1 10 100 1k 10k 100k 1M 10M
Offset From Carrier {Hz)

*Add 6 dB for 6.6 to 12,3 GHz, 1048 for 12.3 t0 16.6 GHz, and 12dB
for 18.6 to 26.0 GHaz.
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HF 8673C/D

Table 1-2. Supplemental Characteristics (2 of 3]

RF OUTPUT

Dutput Level Switching Time (1o be within +1 dB of final level
with no range change]:

Operating Mode Output Lavel Switching Time

Cw <15 ms
AM and Sweep

<5 ma

For power settings >0 dBm, changes in frequency
of several GHz in one step may require additional
AUTO PEAK enabling to stabilize power at the
degirved level. Spurious output oscillations may
occur for settings above +8 dBm.

External leveling device characteristics will deter-
mine output flatness, absolute level accuracy, and
switching time in external leveling modes.

Impedance: 50 ohms.
Source SWR: <2.0.

Butput Level Accuracy:

+
[~

L=

1
[4~]

+
]

Level Accuracy (dB)

Dutput Level {dBm}

4|
C oo

I i s A O
2 4 6 8 10 12 1416 18 2022 24 26

Output Frequency (GHz)

Typical 8673C/0 audpit leval accuracy at 0, -70, and ~100 dBm
lavel sattings.

PULSE MODULATION
ON/OFF Ratio: =90 dB, 6.6 to 26.0 GHz.

Pulse Width: Pulse widths from 100 ne down to 25 ns are
possible with degraded peak power level accuracy
relative to CW.

Pulse input:
Normal Mode: =8V on, <0.5V off
Gompiement Made: <0.5V on, =3V off
Impedance; 504 nominal
Damage Leval:
For source >500 it ia = +6V.
For source =50 it is = +6V or more
negative than -0.5V,

Pulsa WEdith Compression: <35 ne.

Maximum Delay Time: 150 ns.
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Table 1-2. Supplemenial Characteristics [3 of 3)

®

AMPLITUDE MODULATION FREQUENCY MODULATION

Frequency Respensa Ralative to a 1 kHz Rate: +0.25 dB, Rates (3 dB bandwidthl: 100 Hz to 10 MHz, 30 and 100
100 Hz—10 kHz. kHz/V ranges; 1 kHz to 10 MHz, 300kHz/V, and 1,
3, and 10 MHz/V ranges.
Distortion:

100
90
B0
70
60

50
40

\\
o
20 40 60 80

Rate (kHz}

fe=0.01 to < 16.0 GHz 20 50 75
Carrier Lavel =0 dBm Modulation Rate (kHz)

Drepth Percentage

FM Distortion Percentage

Typical 8673G/0 FM Distortfon versus modulation rata.

DIGITAL SWEEP

Rear Panel BNC Sweep Connectiong:

Sweep Out: Q to +10V ramp start to stop
(maximum adjustable from +4 to +12V}

Sweep Reference: 1V/GHz ramp (+18V
maximum)

Z-Axig Blanking/Markers

Tone Marker Qutput

Penlift

Lo
=]

L]
o

Depth Percentage
OF =~
<=

o
L=

iy
L]

20 40 60
Rate (kHz)

fc = 16.0 to 26.0 GHz
Carrier Level = 0 dBm

Typical 8673G/0 AM distortion versus modulation rate and
depth.
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Table 1-3. Recommended Test Equipment (1 of 4}

Regammended

Instrument Critical Speciflcations Model

AC Voltmeter Range: 1 mV to 10V HF 400E

Accuracy: £1.5% of full scale £1.5% of
reading

Frequency Response: 3 kHz to 3 MHz

Attenuator, Range: dcto 1 GHz HE 5491A
Fixed 3 dB Accuracy: 0.5 dB Option 003
SWR: <123

Attenuator, Range: de to 26 GHz HF 8493C
Fixed 6 dB Accuracy: =0.6 dB Option 006
SWR: =16

Attenuator, Range: dc to 12.4 GHz HP 8401A
Fixed 10 dB Aceuracy: £0.6 dB Option 010
SWR: <13

Attenuator, Range: deto 26 GHz HP 8493C
Fixed 20 dB Accuracy: £1.0dB QOption 020
SWR: < 1.6

Attenuator, Range: de to 26 GHz HP 3495D
10 dB Step Accuracy: +7% Option 004
SWR: =22

Audic Analyzerl Frequency Range: 20 Hz to 100 kHz HP 89803A
Accuracy: £4% of full seale

Audio Source! Frequency Range: 20 Hz to 100 kHz HP 8803A
Quiput Level: 1 mV {o 6V open circuit
Flatness: £2.5%

Cable, Special Special (see Figure 1-2) Loecally Fabricated
Interconnest

Controller, HP-IB HP.IB compatibility as defined by IEEE HP 25A/82937A/
Standard 488-1978 and the identical ANSI 0008515001/
Standard MCL1.1: 8H1, AH1, T2, TEO, L2, 00085-15002/
LEQ, S8R0, RLO, FPO, DCO, DTO, and C1, 2, 3, 00085-15003/
4, 5. 00085-15004/
00085-15005
or

Automated adjustment programs require HP 85B/82937A/
apecific test equipment. Therefore no substi- 00085-15002
tute is recommended through -15005

Crystal Detector Frequency Range: 2 to 26 GHz HF 8473C
Frequency Response: +1.5 dB

Current Probe Frequency Range: 2 to 35 MHz HP 11108

1-14
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Table 1-3. Recommended Test Equipment {2 of 4)

Recommended

Instrument Gritical Specifications Model

Current Tracer TTL eompatible HE 547A

Digital Voltmeter Automated adjustment programs require HP 3456A
specific test equipment. No substitute is
recommended.

Foam Pads 43 X 58 cm (17 X 231n.), 5 cm (2 in.) thick
(2 required)

Frequency Counter Range: 10 MHz to 26.5 GHz HP 5343A

Resolution: 100 Hz

10 MHz Frequency Standard Qutput:
=0.1 Vrms

Frequency Standard Long Term Stability; Better than 10-10/day HPF 5065A

Local Oscillator Range: 10 MHz to 26 GHz HP 8340A
Level: 10 MHz to 18.6 GHz — +7 dBm
18.6 to 26 GHz — +5 dBm
Single Sideband Phase Noise and Spuricus
Signals: Same as HP §340A.

Logic Pulser TTL compatible HP 546A

Mixer Response: 2 to 26 GHz RHG DMS1--262
VSWR, LO: = 2.5:1
VS8WR, RF: < 4.0:1

Modulation Analyzer Frequency Range: 150 to 990 MHz HF 8202A/
Input Level: —20 to +13 dBm HF 11722A
Amplitude Modulation:

Rates - 25 Hz to 25 kHz

Depth — to 99%

Accuracy — 2% at 1 kHz

Flatness — +0.5%

Demodulated Output Distortion — <0.3%
for 50% depth; <0.6% for 90% depth
Ineidental Phase Modulation — =0.05
radians for 50% depth at 1 kHz rate

(50 Hz to 3 kHz bandwidth)
Frequency Modulation:
Rates — 25 Hz to 25 kHz
Deviation — to 99 kHz
Accuracy — +2% at 1 kHz

Oszcilloscope Bandwidth: 100 MHz HP 1980A
Vertical Sensitivity; 10 mV /div
Vertical Input: 500 ac or de coupled
External Trigger Capability
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Table 1-3. Recommended Test Equipment {3 of 4)

Instrument

Critical Specifications

Recommended
Model

Power Meter

Automated adjustment programs require
specific test equipment. Therefore, no
gubstitute is recommended.

HP 436A

Power Sensor

Frequency Range: 50 MHz to 26 GHz
Input Impedance; 500

SWR: <1.25

Moust be compatible with power meter

HP 8485A

Power Source,
Variable
Frequency AC

Range: 80 Vac to 240 Vac
Frequency: 48 to 400 Hz
Aceuracy + 2 Hz

California Instruments
BO1TC/800Ta

FPreamp - Power Amp

Preamp
Frequeney: 100 kHz to 1.3 GHz
Gain: 26 +6 dB
Output Power: > 7 dBm
Noise Figure: =8.5dB
Impedance: 500

Power Amp
Frequency: 100 kHz to 1.3 GHz
Gain: 22 + 5 dB
Output Power: > 6 dBm
Noise Figure: =5 dBm
Impedance: 500

HP 8447D

HF 8447E

Note: HF 8447F i3 a dual
amplifier and will satisfy
both, requirements.

Probe, 10:1

Must be compatible with the osailloscope.

HP 10017A

Pulse Generator

Rate: 10 Hz to 4 MHz

Rise and Fall Times: <5 ns
Ouiput Impedance: 50
Qutput Level; O to 3.5V
Puilse Width: 80 ns to 2 us

HF 8013B or
HP 8111A

Signal Generator

Output Level: =5 to =20 dBm af 240 MHz

HP 8640B

Signature Analyzer

Because the signatures are dependent upon
the model selected, only the models listed are
approved for usage.

HP 5005A/B, HP 5006A

Spectrum Analyzer

Frequency Range: 20 Hz to 300 kHz

Frequency Span/Divigion:; 20 Hz minimum

Noise Sidebands: = 90 dB below CW signal,
3 kHz offset, 100 Hz IF bandwidth

Input Level Range: -10 to €0 dBm

Log Reference Control: 70 dB dynamic range
in 10 dB steps

Accuracy: £ 0.2dB

HP B8556A/
8552B/141T
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Table 1-3. Recommended Test Equipment (4 of 4)

Recommended

Instrument Critical Specifications Madel

Spectrum Analyzer Frequency Range: 5 Hz to 40 kHz HP 3580A
Resolution Bandwidth: 3 Hz minimum
Frequency Span/Division: 50 Hz to 500 MHz
Amplitude Range: 0to —70 dB

Spectrum Analyzer Frequeney Range: 10 MHz to 22 GHz HP 8566A
System Frequency Span/Division: 1 kHz minimum

Amplitude Range: 0 to -70 dB

Noise Sideband: = 75 dB down 30 kHz from

signal at 1 kHz resolution bandwidth

Support Kit Required for servicing and troubleshooting., HP 11726A

Adjustment Cassette No substitute HF 11726-10004

Sweep Oscillator Center Frequency: 150 to 200 MHz HP 86222B/
Center Frequency Resolution: 0.1 MHz 8620C
Sweep Range: 10 and 200 MHz

Termination 504 500 BNC HP 11593A

Test Oscillator Level: 0 to 3V into 501 or 30002 HP 3335A or
Range: 10 kHz to 10 MHz HF 654B

*Cc= Operator's Check, P -~ Performance Tests, A = Adjustments, T = Tyoubleshooting

* The HF 8903A is recommended for the combined use as an analyzer and audio source. A separate andio analyzer and an andio source
can be used if eritical apecifications are met.

2 RH(G Electronies Luboratory, Inc., 18] Eagt Industry Court, Deer Park, NY 11728, Tel. (516) 242-1100, TWX 510-227-6083.
3 California [natruments, 5150 Convoy Btreet, San Diego, CA 92111, Tel. (714) 279-8620.

SPECIAL INTERCOGNNECT GABLE

Figure 1-2. Special interconnect Cable
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Table 1-4. Operation Verification Recommended Test Equipment (1 of 2]

Instrutnent

Critical Spacifications

Attenuator, Fixed 10 dB
{two needed)

Range: de to 12.4 GHz
Accuracy: £0.6 dB
BWR: =13

HP 3491 A,
COption 010

Attenuator, Fixed 10 dB

Range: deto 26 GHz
Aceuracy: £1.0dB
SWR: < 1.6

HP 8493C
Option 010

Cable, Semi-Rigid

8” length SMA (m, m)

Locally Fabricated

AC Voltmeter

Accuracy £ 1%

HP 3456A or HP 3455A

Frequency Counter

Range: 10 MHz to 26.5 GHz

Resolution: 100 Hz

10 MHz Frequency Standard Output
=1 Vims

0P 5340A or
HP 5343A

Loen] Oseillatoy

Range: 2 GHz to 19 GHz
Level: =45 dBm

HP 8340A, or
HP 8673A/B/C/D

Response: 2 to 26 GHz
VEWR, LO: = 2.5:1
VSWR, RF: = 4.0:1

RHG DM3]1—261

Modulation Analyzer

Frequency Range: 150 to 990 MHz
Input Level: =20 to +13 dBm
Amplitude Modulation;
Rates — 25 Hz to 25 kHz
Depth — to 99%
Accurgey - £2% at 1 kHz
Flatneas — £0.5%
Demodulated Qutput Distortion — <0.3%
for 50% depth; <0.6% for 90% depth
Incidental Phase Modulation — <0.08
radians for 50% depth at 1 kHz rate
{50 Hz to 3 kHz bandwidth)
Frequency Modulation:
Rates — 25 Hz to 25 kHz
Deviation — to 99 kHz
Accuracy — 2% at 1 kHz

HP 8902A/
HP 117224
or
HP 8901A

Qacilloscope

Bandwidth: 100 MUz

Vertical Sensitivity: 10 mV/div
Vertical Input: 500 ac or de coupled
External Trigger Capability

HP 1980A

Power Meter and Sensor

Frequency Range: 50 MHz to 26 GHz
Input Impedance: 50}

SWR: = 1.25

Max Input Level: 15 dBm

HP 436A/HP 8480A
or
HP 435B/HP 3485A
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Table 1-4. Operation Verification Recommended Test Equipment (2 of 23

Instrumient

Critical Specifications

Recommendad Model

20 ¢B Preamp

Preamp

Frequency: 100 kHz to 400 kHz
Gain: 26 + 6 dB

Qutput Power: = 7 dBm

Noise Figure: < 8.5 dB
Impedance: 500

HP 8447D

20 dB Power Amp

Power Amp

Frequency: 100 kHz to 400 kHz
(Gain: 22 +5dB

Onutput Power: = 6 dBm

Noise Figure: < 5dBm
Impedance: 501}

HP 8447E

Note: HP 8447F is a dual
amplifier and will satisfy
both requirements.

Rate: 10 Hz to 4 MHz HFP 8013B or
Rize and Fall Times: <5 ns HP 8111A
QOutput Impedance: 50{)
Output Level: 0 to 3.5V
Pulse Width: 80 na to 2 zs

Pulse Generator

Frequency Range: 50 MHz to 7 GHz HF 8566A
Frequency Span/Divigion: 1 kHz mipimum
Amplitude Range: 0 to -70 dB

Spectrum Analyzer

Level: 0 to 3V into 500 or 3000 HF 3335A or
Range: 10 kHz to 10 MHz HF 654B

Test Oscillator

1 RHG Electronics Laboratory, Inc., 161 East Industry Court, Deer Park, NY 11729, Tel. (516) 2421100, TWX 510-227-8083.

1-19/1-20
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Installation

SECTION I
INSTALLATION

2-1, INTRODUCTION

This section provides the information needed fo
install the Signal Generator. Included is informa-
tion pertinent to initial inspection, power require-
ments, line voltage selection, power cables, inter-
connection, environment, ingtrument mounting,
storage and shipment.

2-2. INITIAL INSPECTION

{ WARNING I

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

Inspect the shipping container for damage. If the
ghipping container or cushioning material is
damaged, it should be kept until the contents of
the shipment have been checked for completeness
and the instrument has been checked mechani-
cally and electrically. The contents of the ship-
ment should be as shown in Figure 1-1. Procedures
for checking electrical performance are given in
Section IV. If the contents are incomplete, if there
is mechanical damage or defect, or if the instru-
ment does not pass the electrical performance test,
notify the nearest Hewlett-Packard office. If the
shipping container is damaged or the cushioning
material shows signs of stress, notify the carrier
as well as the Hewlett-Packard office. Keep the
shipping materials for the carrier’s inspection.

2-3. PREPARATION FOR USE
2-4_ Power Requirements

The Signal Generator reguires a power source of
100, 120, 220 or 240 Vac, +5% to —10%, 48 to 66 Hz
single phase (for Option 003 instruments, 400 Hz
single phase and 120 Vac, +5%, -10% only). Power
consumption is 500 VA maximum.

This is a Safety Class I product fthat is, pro-
vided with a protective earth terminal). An
uninterruptible safety earth ground must be
provided from the main power source to the

product input wiring terminals, power cables
or supplied power cable sets, Whenever it is
likely that the protection has been impaired,
the product must be made inoperative and be
secured against any unintended operation.

If this instrument is to be energized via an
external autotransformer, make sure the auto
transformer’s common terminal is connected
to the neutral (that is, the grounded side of
the mains supply),

2-5. Line Voltage and Fuse Selection

CAUTION

BEFOREPLUGGING THISINSTRUMENT
into the mains (line) voltage, be sure the cor-
rect voltage and fuses have been selected.

Verify that the line voltage selection cards and the
fuses are matched to the power source. Refer to
Figure 2-1, Line Voltage and Fuse Selection.

Fuses may be ordered under HP part numbers
listed below:

100—120V 220—240V

Rating HP P/N Rating HP P/N

A3F1 4A 2110-0068 2A 2110-0002

A5F1 2.6A | 2110-0083 2110-0042

2-6. Power Cables

WARNING

BEFORE CONNECTING THIS INSTRU-
MENT, the protective earth terminal of this
instrument must be connected to the protec-
tive confuctor of the (mains) power cables.
The mains plug shall only be inserted in
socket outlets provided with a protective
earth contact, The protective action must not
be negated by the use of an extension cord
(power cable) without a protective conductor
{(grounding).

21
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Operating voltage is shown
in module window.

SELECTIQN OF QFERATING VOLTAGE

1. Open cover door, pull the FUSE PULL lever and rotate to
lett. Remove the fusa.

2. Remove the Line Voitage Selection Card. Position the card
so the line voltape appears at top-left corner. Push the card
firmly into the slot.

. Rotate the FUSE PULL lever to its normal position. |nsert
a fuse of the correct value in the holder. Glose the cover

door,

Ta avoid the possibility of hazardous electri-
cal shock, do not operate this instrument at
line voltages greater than 126.5 Vac with line
frequencies greater then 66 Hz (leakage cur-
rents at these line setlings may exceed
3.6 mA)

Figure 2-1. Line Voltage and Fuse Selection

HP 8673C/D

This instrument is equipped with two three-wire
power cables, When connected to an appropriate
ac power receptacle, these cables ground the in-
strument cabinet. The power cable plugs shipped
with each instrument depends on the country of
destination. Refer to Figure 2-2 for the part
numbers of power cables available.

2-7. HP-IB Address Selection

In the Signal Generator, the HP-IB talk and listen
addresses can be selected by an internal switch or
by a front panel getting. Refer to Table 2-1 for a
listing of talk and listen addresses. The address is
factory set for a Talk address of “S” and a Listen
address of “3”. (In binary thiz iz 10011; in decimal
thig iz 19,)

Front Panel HP-IB Address Setting. To set the Sig-
nal Generator’s HP-IB address set from the front
panel, the FRONT PNL ENABLE switch on the
HP-IE address switch mmust be set to ‘“1”. To
change the address from the front panel, key in the
desired address, press the ST0O key, then press the
LOCAL key. Refer to Remote Operation, HP-IB, in
Section 111 for additional information.

Internal $witch Setting. To change the internal HP-
IB address switch, proceed as follows:

WARNINGS

Internal switch settings should be changed
only by service trained persons who are

220/240V
OPERATION

220/240v
OPERATION

FLUG®™: SEV 1011.1959-24507
TYPE 12
CABLE™: HP 8120-2104

PLUG™: NZS35 198/AS C112
CABLE®: HF 8120-1369

220/240v
OPERATION

100/120v
OPERATION

PLUG*®: NEMA B-15P
CABLE*®: HP B120-069R

PLUG*: NEMA 5-15F
CABLE*: 8120-137%

220/240v
OPERATION

PLUG*: CEE7-VII PLUG*: CEE22-V1

CABLE*: HP 8120-1689

CABLE*: HP 8120-1860

220/240v
OPERATION

2201240V
OPERATION

PLUG®: BS 1363A
CABLE: HP 8120-1351

*The numbey shawn for the piux 1% the industzy idéentifier for the plug only.

The number shown for the sable {5 an HP paxt numbey for a

t¢ cable including the plug.

Figure 2-2. Power Cable and Malns Plug Part Numbers
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Table 2-1. Allowable HP-{B Address Codes

Talk Listen Dacimal
Address | Address | Equiva-
Char- Char- lent

acter acler
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HP-IB Address Selection (cont'd)

[warninGs I(cont'd)

aware of the potentiel shock hazard of work-
ing on an instrument with protective covers
remaoved.

To avoid hazardous electrical shock, the line
{mains) power cables should be disconnected
before attempting to change the internal HP-
IB address switch settings.

a. Set the LINE switches to STBY and OFF.
Disconnect the line power cables.

b. Remove the Signal Generator’'s top cover by
removing the two plastic feet from the rear of the
top cover and loosening the screw at the middle of
the rear edge of the top cover.

Installation

¢. Remove the A2 Aggembly’s protective cover.

d. Removethe A2A9 Freq Qutput HP-IB Assern-
bly. Thiz agsembly can be recognized as having
one black and one white printed circuit board
extractor.

¢. Setthe switches to the desired HP-1B address
{in binary) and the Talk Only or Listen Only con-
dition. The switch is illustrated in Figure 2-3. If
both the Talk Only and the Listen Only switches
are set to “17, the Talk Only setting overrides the
Listen Only setting.

f. Reinstall the A2A9 Assembly.

g. To confirm the setting, press and hold the
LOCAL/DISPLAY ADDRESS key on the front
panel. The current HP-IB address will be dis-
played in decimal in the FREQUENCY MHz

display.

h. Replace the A2 Assembly’s internal cover
and the Signal Generator’s top cover.

i. Connect the line (mains) power cables to the
Line Power Module and set the LINE switches to
ON.

HP-IB ADDRESS

FRONT PNL ENABLE
LISTEN OMLY |
| — ADORESS
TALK ONLY — H HH H H HH H

MSE LS8

Figure 2-3. HP-IB Address Switch Shown
as Set hy the Factory

2-8. Interconnections

Interconnection data for the Hewlett-Packard Intex-
face Bus is provided in Figure 2-4.

2-9. Mating Connectors

HP-IB Interface Connector. The HP-IB mating
connector is shown in Figure 2-4.

AUX Interface Connector. The rear panel AUX
control connector requires a male 14-pin Micro-

2-3
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Mating Connectors (cont'd)

Ribbon (57 Series) connector. The HP part number
i8 1251-0142. This connector is also available from
Amphenol (Ozk Brook, Illinois 60521). Intercon-
nection data for the rear panel AUX control con-
nector is provided in Figure 2-5,

Coaxial Connectors. Coaxial mating connectors
used with the Signal Generator should be 500
Type N male connectors that are compatible with
those specified in US MIL-C-39012.

! CAUTION

Using an SMA connector may damage the
RF connector unless care is used to avoid
excessive torque.

2-10. Operating environment
The operating environment should be within the
following limitations;

0 to +55°C

=95% relative
<4570 metres (15 000 feet)

Temperature
Humidity
Altitude

Specifications for harmonically related spurious
signals, RF output, pulse, and amplitude modula-
tion apply +15 to +35°C,

2-11. Bench Operation

The instrument cabinet has plastic feed and fold-
away tilt stands for convenience in bench opera-
tion. {The plastic feet are shaped to ensure self-
aligning of the instruments when stacked.) The
tilt stands raigse the front of the instrument for
eagier viewing of the front panel.

2-12. Rack Mounting

I WARNING

The Signal Generator weighs 42.3 ke (94 [bs),
therefore extreme care must be exercised
when lifting to avoid personal injury.

To avoid personal injury and egquipment
" damage, use equipment slides when rack
mounting the instrument.

Rack mounting information is provided with the
rack mounting kits, If the kits were not ordered
with the instrument ag options, they may be
ordered through the nearest Hewlett-Packard

24

HP 8673C/D

office. Refer to the paragraph entitled Mechanical
Optiong in Section L.

2-13. STORAGE AND SHIPMENT
2-14. Environment

The inztrument should be stored in a clean, dry
environment. The following environmental lim-
itations apply to both storage and shipment:

Temperature 55 to +75°C
Humidity <95% relative
Altitude

2-15. Packaging

Preparation for Packaging. Remove handles and/or
rack mount flanges before packaging instrument
for shipping.

Tagging for Service. If the instrument is being
returned to Hewlett-Packard for service, please
complete one of the blue repair tags located at the
back of this manual and attach it to the
ingtrument.

Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. Mark
the container “FRAGILE" to agsure careful han-
dling. In any correspondence refer to the instru-
ment by model number and full serial number.

Other Packaging. The following general insfruc-
tions should be used for re-packaging with com-
mercially available materials;

a. Wrap the instrument in heavy paper or plas-
tic. (If shipping to a Hewlett-Packard office or ser-
vice center, complete one of the blue tags men-
tioned above and attach it to the instrument.)

b. Use a strong shipping container. A double-
wall carton made of 2.4 MPa (350 psi) test material
iz adequate.

c. Use enough shock-absorbing material (75 to
100 mm layer; 3 to 4 inches) around all sides of the

instrument to provide firm cushion and prevent
movement in the container. Protect the front panel
with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container “FRAGILE"” to
assure careful handling.
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SIGNAL GROUND SHIELD=— CONNECT T0
PIO TWISTED PAIR WITH 11 (A D
PIO TWASTED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | PI0 TWISTED PAIR WITH 9 IFC
NEAR TERMINATION ] PIOTWISTED PAIR WITH 8 NDAC
TWISTED PAIR P10 TWISTED PAIR WITH 7 NRFD
PIO TWISTED PAIR WITH 6 DAY
REN £01
DIOS DI04
DI07 0103
pios||| O D102
DIOS DIO 1

150 METRIC
THREAD M3.5 0.6 W 24-PIN MICRO-RIBBON
(SERIES 57) CONNECTOR

Logic Levels
The Hewlett-Packard Interface Bus Logic Levels are TTL compati-
ble, i.e., the true (1) state is 0.0 Vde to +0.4 Vdc and the false (0)
state is +2.5 Vdc to +5.0 Vde.

Programming and Output Data Format
Refer to Section III, Operation.

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Gables Available
HP 108334, 1 metre (3.3 ft), HP 10833B, 2 meires (6.6 ft})
HP 10833C 4 meteres (13.2 ft), HP 10833D, 0.5 meteres (1.6 ft}

Cabling Restrictions
1. A Hewlett-Packard Interface Bus system may contain no more
than 2 metres (6 ft) of connecting cable per instrument.

The maximum accumulative length of connecting cable for any
Hewlett-Packard Interface Bus system is 20.0 metres (65.6 ft).

Figure 2-4. Hewlett-Packard Interface Bus Connection



http://www.manualslib.com/

Installation HP 8673C/D

NC STOP SWEEP
NC SERVICE
NO DISPLAY TRIGGER SINGLE SWEEP
GROUND FREQ INCREMENT DOWN
END QF SWEEP FREQ INCREMENT UP
TRIGGER OUTPUT RECALL NEXT
NEGATIE BLANKING RECALL 1

14-Pin Micre-Ribbon (57 Series) Connector

Legic Levels

The rear panel AUX connector logic levels are TTL compatible (5 microseconds negative-true TTL
pulse or a contact closure to ground).

Internal Jumper Seiestion

If the signals to the rear panel AUX connector require contact debouncing (e.g., for mechanical
switches), an internal jumper must be changed, The jumper is installed at the factory for electroni-
cally clean input signals (i.e., those signals that do not require the use of the debounce circuit). The
jumper is located on the A2A2 Key-Code board. To change the jumper position, the top cover of the

Signal Generator must be removed.
WARNINGS I

This task should be performed by service trained persons who are aware of the potential
shock hazard of working on an instrument with protective covers removed.

To avoid hazardous electrical shock, the line fmains) power cable should be disconnected
before removing the Signal Generator’s cover.

The following procedure describes how to locate and change the jumper position.
a. Set the LINE switch to STBY and disconnect the line power cable.

b, Removethe Signal Generator’s top cover by removing the two plastic feet from the rear of the top
cover and loosening the screw at the middle of the rear edge of the top cover.

¢. Remove the A2A2 Key-Code board by gently lifting the board’s extractors (the extractors are
color-keyed red and black),

d. The jumper is located on the center of the board.
. To enable the debounce circuit remove the jumper from W2 and reinstall the jumper at W1.

f. Reinstall the A2A2 Key-Code board and the Signal Generator’s top cover.

Figure 2-5. AUX Interface Connector
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SECTION IlI
OPERATION

3-1. INTRODUCTION

This section provides complete operating infor-
mation for the HP 8673C/D Signal Generator.
Included are both general and detailed operating
instructions, detailed descriptions of the front and
rear panel, local and remote operator’'s checks,
and operator’'s maintenance procedures.

3-2. Qperating Characteristics

Table 3-1 briefly summarizes the major operating
characteristics of the Signal Generator. Thig table
ignotintended to be a complete listing of all opera-
tions and ranges but gives a general description of
the instrument’s capabilities. For more informa-
tion on the Signal Generator's capabilities, refer to
Table 1-1, Specifications, and Table 1-2, Supple-
mental Characteristies. For information on HP-1B
capabilities, refer to the summary contained in
Table 3-4, Message Reference Table.

3-3. Local Operation

Information covering front panel operation of the
Signal Generatoris given in the sections described
helow. To quickly learn the operation of the inatru-
ment, begin with Simplified Operation, Operator’s
Checks and the instrument’s pull-out card. Once
familiar with the general operation of the instru-
ment, use the Detailed Operating Instructions for
more complete information about operating the
Signal Generator.

Turn-On information. Instructions reiating to the
Signal Generator's turn-on procedure are pres-
ented in paragraph 3-7 to acquaint the user with
the general operation of the instrument. The user
should perform these procedures prior to using the
Simplified Operating instructions, or the Detailed
Operating instructions.

Simplified Operation. The instructions located on
the inside of this fold provide a quick introduction
to front panel operation of the Signal Generator.
These instructions are designed to quickly ac-
quaint the new user with basic operating proce-
dures and therefore are not an exhaustive listing
of all Signal Generator functions. Additional oper-
ating information is given in paragraph 3-10
through 3-14.

Downloaded from www.Manualslib.com manuals search engine

Detaited Operating Instrustions. The Detailed Oper-
ating Instructions provide the complete operating
referenceforthe Signal Generator user. Theinstrue-
tions are organized alphabetically by subject and
are placed at the end of this section for eagy refer-
ence. They are indexed by function in Table 3-2.

Panel Features. Front and rear panel features are
described in detail in Figures 3-1 through 3-7.

Operating Information Pull-Out Card. The Operat-
ing Information pull-out card is a flexible plastic
reference sheet located in a tray below the front
panel. It presents general operating instructions.
With examples of most of the Signal Generator's
features, it is a good learning aid as well as a quick
reference.

3-4. Remote Operation

HP-1B. The Signal Generator is capable of remote
operation via the Hewlett-Packard Interface Bus
(HP-IB). In remote operation, the Signal Generator
operates in one of three modes: normal talker lis-
tener, talk only or listen only, The HP-IB operating
instroctions are found in paragraph 3-21 through
3-43. These instructions relate to remote operation,
ineluding capabilities, addressing, input and out-
put formats, the status byte, and service requests.
Atthe end of the discussion is a complete summary
of all codes.

In addition to the section described above, informa-
tion concerning remote operation appears in sev-
eral other locations. General information about HP-
IB codes and formats appear on the Operating
Information pull-out card. Numerous examples of
program sirings appear throughout the Detailed
Operating Instructions described under Local
Operation above.

Auxiliary. The following keyboard functions can be
controlled by TTL signals at the rear panel AUX
connector:

RECAILL1

FREQ INCREMENT (up and down)

SINGLE Sweep

In addition, several rernote-only functions are avail-
able. These controls are described in detail in the
paragraphs 3-18 through 3-20.

31
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Table 3-1. Operating Characteristics

Frequency Range:
8673C 0.05t0 18.6 GHz
0.01 to 18.6 GHz overrange
8673D 0.05 to 26.0 GHz
0.01 to 26.5 GHz overrange

Resolution 1kHz  0.05t0 6.6 GHz
2 kHz 6.6 to 12.8 GHz
3kHz 12.3t0 156 GHz
4kHz  18.8to 26.0 GH=

Dutput Level Range: =50 {0 +10 dBm in 10 dB steps {except Options 001
and 005)
0 and +10 dBm (Options 001 and 005 only)
Vernier: ~10 to 43 dB continuously variable

Modulation AM
Sensitivity: 30%/V and 100%/V ranges
Maximum Input: 1 Vpk into 600 chms nominal
Rates (3 dB bandwidth): 20 Hz to 100 kHz
FM
Ranges: 30 kHz/V, 100 kHz/V, 300 kHz/V,

1 MBz/V, 3 MHz/V, and 10 MHz/V
Maximum Input; 1 Vpk into 50 ohms nominal
Maximum Peak Deviation:

the smaller of 10 MHz or
frod % 5 0.05 to 6.6 GHz
froa X 10 »6.6t0 12.3 GHz
foedx 15 >12.31t0 18.6 GHz
froa X 20  >186to 26.0 GHz
Rates (3 dB bandwidth): 100 Hz to 8 MHz for 30 kHz/V
and 100 kHz/V ranges; 3 kHz to 8 MHz for 300 kHz/V,
1MHz/V, 3 MHz/V, and 10 MHz/V ranges
Pulse
Pulse Input:
Normal Mode: =3V on, <0.5V off
Complement Mode: <0.5V on, >3V off
Impedance: 50 ohms nominal
RF Output:
ON/OFF Ratio: =80 dB
Rise and Fall Times; <20 ns 0.05 to <2.0 GHz
=40 ns 2.0to 26 GHz
Minimum Leveled Pulse Width: <100 ns
Pulse Repetition Frequency: 50 Hz to 1 MHz

Configuration; Start-Stop Frequencies or Center Frequeney
AF (Span)
Modes: Automatie, Single, and Manual
Step Size: as large as sweep span to as small as
1kHz 2.0to 6.6 GHz
2kHz 6.61012.3 GHz
3 kHz 123 to 18.6 GHz
4 kHz 18.6 to 26.0 GHz
Number of Steps: 1 to 9999
Dwell Time: I to 255 ms per step
Markers: 5 Markers
Rear Panel BNC Sweep Connections:
Sweep Out; Sweep Reference; Z-Axis Blanking/Markers;
Tone Marker Quiput; Penlift
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3-5. Operator's Checks

Operator’s Checks are procedures designed to verify the proper operation of
the Signal Generator’s main functions. Two procedures are provided as
described below.

Basic Functional Checks. This procedure, found in paragraph 3-16, requires
a function generator, a microwave frequency counter, a power meter, a
power sensor, a crystal detector, and interconnecting cables. It assures that
most front panel controlled functions are being properly executed by the
Signal Generator.

HP-I8 Functional Checks. These procedures, found in paragraph 3-17,
require an HP-IB compatible computing controller, an HP-IB interface, and
connecting cable. The procedures check all of the applicable bus messages
summarized in Table 3-4. The HP-IB Checks assume that front panel opera-
tion has been verified by performing the Basic Functional Checks.

3-6. Operator's Maintenance

WARNING

For continued protection against fire hazard, replace
the line fuses with 250V fuses of the same rating only.
Do not use repaired fuses or short-circuited fuseholders.

Operator’s maintenance consists of replacing defective fuses and adjusting
the mechanical zero of the front panel meter.

The primary power fuse islocated within the Line Power Module Assembly.

Refer to Figure 2-1 for instructions on how to change the fuse.

To mechanically zero the front panel meter, set the LINE switch to the
STBY position and place the Signal Generator in its normal operating
position. Turn the mechanical zeroing adjustment clockwise to move the
needle up scale or counterclockwise to move the needle down gcale. The zero
pointislocated at the left end of the 0=-1 or the 0--3 scales. DO NOT zeroon
the left end of the top dB scale at ~10 because this ts not the proper zeroing
point.

If the instrument does not operate properiy and is being returned to Hewlett-
Packard for service, please complete one of the blue tags located at the end of
this manual and attach it to the instrument. Refer to Section IT for packag-
ing instructions.
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FRONT PANEL FEATURES

Message key illuminates or flaghes

to indicate input errore or hard-
Calibrated metering of output Amplitude, frequency, and pulse ware failures. Deprassing the key
level vernier, AM depth, and FM modulation of microwave carrier displays error/malfunction code in
deviation. via external modulating signals. frequency display.

Leveling of output power by
internal, external diode, or external
power meter references.

OCutput level settable from +13 to
—100 dBm. Resolution is 0.1 dB
under HP-IB control.

A The RF Qutput is protected

against reverse power applications
up te 1W. Howevar, for best protec-
tion of internal circuitry, do not
apply any reverse power.

Cutput level contrelled in 10 dB
steps from +10 te —80 dBrn with —10
to +3 dB continuous level vernier.

BYPASS/NORMAL key bypasses RF filters
in the lower (AS) section. These filters
improve spectral purity in the NORMAL AUTO peak function maximizes Store and recall up 1o 8 front

mode. For frequencias below 2.0 GHz, the availabie output power at RF pane! settings for measurement
Signal Generator automatically switches to connector and optimizes pulse efficiency.

the NGRMAL mode. BYPASS mode permits madulation characteristics.

wider sweep ranges in AUTQ SWEEP mode.

Refer to Figure 3-2 through 3-6 for de
description of these features.

Figure 3-1. Front Panel Features
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Fle. .3
gSMaRA—ﬁle

Start/stop or Af sweep is

) . selectable with up to five
bage kay illuminates or flashes synthesized markers,
Hicate input errors or hard- ’
tailures. Depressing the key Annunciators monitor instrument

ays error/malfunction code in :rL-dJ?e:cLEglgizzlay :or altl d modes for confidence in
q y parameters an operational status.

error/malfunction messages.

HP-IB address displayed and set
by front panel keystroke sequence.

O i ‘ digital sweep modes.

mAfe W

@

rauvi-DuY MAR

P @ S N = AUTO, MANUAL, and SINGLE

Rotary pulse generator tuning
knob and up/down increment
keys change frequency in
user-selected steps.

Store and recall up to 9 front Pull=out card for convenient Frequency entered by function,
panel settings for measurament operating reference and error data, and unit keys.
efficiency. ¢ode interpretation.

| efer to Figure 3-2 through 3-6 for detailed
escription of these features.

Figure 3-1. Front Panet Features
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SIMPLIFIED OPERATION

PRESETTING FRONT PANEL

Press @ to set the front panel to the following conditions:

RF OUTPUT te ON

ALC INTERNAL to ON

RANGE to ~70 dBm (except Options 001 and 005)
RANGE to 0 dBm (for Options 001 and 003 only)
AUTO PEAK to ON

MTR LVL to ON

AM, FM, and PULSE Modulation to OFF
FREQUENCY to 3000.000 MHz

FREQ INCR to 1,000 MHz

START to 2000.000 MHz

STOP to 4000.000 MHz

AF to 2000.000 MHz

MERS to OFF (initialized to 3, 6, 9, 12, and 15 GHz)
SWEEF MODE to QFF

STEP to 100 steps (20.000 MHz)

DWELL to 20 ms

TUNE Knob to ON

BYPASS/NORMAL to NORMAL

FREQUENCY

Frequency and frequency increment values are zet in a Funetion-Data-Tinits
format.

For example, to set frequency to 4.5 GHz and frequency increment to 500 MHz:
e FUNCTION o, oommms DATA s, o UNITS ma

e OO GE &
) D0 =)

Freguencies may be entered in GHz, MHz, or kHz, but are always displayed in
MHz.

Tb change the current frequency by tne selected increment value, use:

FREQ INCREMENT

=) (=)

()
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HP 8673C/D
SETTING OUTPUT LEVEL

The output level it set with the RANGE and VERNIER controls.
RANGE

First press [ﬁ] (_{}_]

to step the output level down or up by increments of 10 dB. The selected range is shown in the RANGE
dBm display.

TR
Then, press w @ LV, to select OUTPUT LEVEL VERNIER to be displayed on the meter. Adjust
VEANIER

between -0 and +3 dB, as read on the meter.

The output level is determined by adding the meter dBm display to the RANGE dBm display.

ALC
INTERNAL

'To maintain cutput power at a constant level press @

AlTO
PEAK

Enable @ to ON to maximize power at the output frequency, minimize power of spurious signals and
optimize pulse shape for pulse modulation.

STORE/RECALL

Up to nine front panel settings can be stored for later use, All Signal Generator front panel functions can be
stored, although OUTPUT LEVEL VERNIER is stored in remote mode only.

o .. .
@ stores a front panel setting in register 3.

A . . . -
Gj recalls a front panel setting stored in register 4 and changes the output of the Signal Generator
to the recalled parameters.

MODULATION

Three types of modulation are available: amplitude (AM), frequency (FM), and pulse. Each typereguires an
externa) drive signal. Front panel keys select the maximum percent of AM, FM deviation in MHz, and
normal (NORM) or complement (COMPL) pulse mode. For AM and FM, a 1 Vpk signal develops full scale
modulation. Modulation varies linearly with the input signal. For pulse modulation, a TTL level positive-
true pulse turns RF on in normal mode. A TTL level negative-true pulse turns RF on in complement mode.

MESSAGES

Entry errors, hardware malfunctions, and other significant conditions are indicated by the lighted
MESSAGE key.

MESSAGE

Press @ toread the two-digit codein the FREQUENCY MHz dispiay. The codes are explained inthe
Table 3-8 and on the operating information pull-out gard.
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HP 8673C/D Operation

SWEEP

Values for SWEEP FREQ (START, STOF, AF, and MKR) and SWEEP RATE (STEP and DWELL) are
entered in a Function-Data-Units format.

SWEEP FREQ

The SWEEP FREQ keys set the span of the sweep (that is, the range that the sweep covers). The sweep apan
can be agt with either the START and STOP keyvs or with the FREQUENCY and AF keys.

For example, to set a sweep span of 2 GHz with a start frequency of 7GHz and a stop frequency of 9 GHz press:

»=m FUNCTION =, = DATA ==, = UNITS w=, == FUNCTION s=., m= DATA ., == UNITF ==,
START

0D O ® e @ &

STOP

O (=) U (2)

SWEEP RATE

During a sweep, the Signal Generator changes frequency in discrete steps. Sweep rate is determined by the

number of steps and the dwell time. The number of steps can be set in either of two ways.
STEP

To get the number of steps to be used in a sweep preas D , use the nurneric keys to enter the number of steps,

STEPS
then press '

The sweep span is divided by the number of steps to determine the step size.
STEP
Tb set the step size, press D , Uae the numerie keys to enter the step size, then press

(o) ox () o ().

The aweep span is divided by the step size to determine the number of steps.

The dwell time determines how much time elapses before the next frequency step is taken,
OWELL e
To set the dwell time press D , use the numeric keye to enter the time in milliseconds, then press .

SWEEP MODE
Th start a2 sweep press:

uTh . . T : s ae
- for a repetitive sweep. If band crossings are required it will perform a single sweep indicated by

messgage 16, and continuous Auto key annunciator light.

MANLUAL
[E] for a sweep that is controlled by the TUNE knob or the FREQ INCREMENT Up and Down keys.

@smm for one sweep only. Press this key once to tune the Signal Generator to the start frequency. Then,

press this key again to actually initiate the sweep.
OFF

To stop a sweep, in any mode, press Q
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3-7. GENERAL INSTRUCTIONS

Before the instrument is switched on, all
protective earth terminals, extension
cards, autotransformers and devices
connected to it should be connected to a
protective earth grounded sockei. Any
interruption of the protective earth
grounding will cause a potential shock
hazard that could result in personal
injury,

Only 250V normal blow fuses with the
required rated current shoud be used. Do
not use repaired fuses or short cir-
cuit fuseholders. To do so could cause a
shock or fire hazard.

é CAUTIONS

Before the instrument is switched on, it
must be set to the voltage of the power
source ordamage to the instrument may
result,

The Signal Generator's RF QUITPUT is
protected against reverse power appli-
cations up to 1W. However, for greatest
protection of expensive internal compo-
nents, be careful not to apply any re-
verse power to the RF QUTPUT.

3-8. Turn-On

Turn-On Procedure. The Signal Generator has a
standby state and an on state. Whenever the power
cable on the upper unit is plugged in, an oven is
energized to keep the reference oscillator at a stable
operating temperature. If the Signal Generator is
already plugged in, set the LINE switches to ON.

If the power cables are not plugged in, follow these
ingtructions.

On the rear panel:

1. Check the selection cards (see Figure 2-1) for
corvect voltage selection.

Check that the fuge ratings are appropriate for
the line voltage used. Fuse ratings are printed
on the rear panel.

3. Plug in the power cables.
On the front panel, get the LINE switches to ON.

34
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NOTE

The OVEN COLD status annunciator
should light to indicate that the Signal
Generator requires warming up. The an-
nunciator should turn off within fifteen
minutes and the Signal Generator should
be ready for general use.

Turn-QOn Configuration. The Signal Generator
turns on to the same control settings it had before it
was switched to STBY or even completely off (that
is, if line power was removed). The exception to this
rule is that it always turns on in local mode.

Turn-0On Memory Check. The Signal Generator per-
forms a guick memory check at turn-on. It checks
for a failure in ROM (permanent memory) or in
RAM ({temporary memory), and for the presence of
correct data stored in RAM,

NOTE

Aninternal battery is used to retain daia
in RAM during standby and off periods.
The data restores the last control setup
and the nine storage registers.

If a ROM or gerious RAM failure oceurs, the Signal
Generator will attempt to turn on to itg last control
setup. The Signal Generator might be useable but
does require service.

If any, but not all, of the stored data is found to be
incorrect, the Signal Generator will turn on to the
configuration stored in the first good register. This
control setup will then he stored in registers 1
through 9. Incorvect stored data could be caused by
even a single bit of data being lost due to line tran-
gients, noise or other unpredictable conditions. The
Signal Generator should be uzeable and does not
require service unless this situation occurs
repeatedly.

If all of the register data has been altered (for
example, if the battery failed) the Signal Generator
will reinitialize to the front panel preset values
stored in register O (refer to Simplified Operation for
a list of preset values). The initialized control setup
will then be stored in all of the registers. The Signal
Generator might be useable but does require
gervice.

3<9. Frequency Standard Selection

A FRE@ STANDARD INT/EXT switch and two
connectors are located on the rear panel. A jumper
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Frequency Standard Selection (cont'd)

normally connects the FREQ STANDARD INT
connector (A3J9) to the FREQ STANDARD EXT
connector (A3J10). The FREQ STANDARD EXT
connector can accept a reference signal to be used
ingtead of the Signal Generator’s internal fre-
quency standards.

The internal frequency standard is a 10.000 MHz
gignal at +7 dBm (nominal) with an aging rate of
<h x 1071%/day after warmup (typically 24 hours).
When the FREQ STANDARD INT/EXT switchis
in the INT position and the jumper is connected
between A3J9and A3J10, the internal referenceis
enabled.

When the FREQ STANDARD INT/EXT awitch is
in the EXT position and the jumper is discon-
nected from the FREQ STANDARD EXT connec-
tor, a frequency standard of 5 or 10 MHz at 0 dBm
{nominal) can be connected.

Operation

NOTE

The EXTERNAL REF status annuncia-
tor on the front panel will light when an
external reference is being used. Also,
the NOT ¢ LOCKED stotus gnnuncia.
tor may light if the external reference is
not of sufficient accuracy in frequency
or has an insufficient power level, The
external reference must be within +200
Hz of 10 MHz or 100 Hz of 4 MHz for
reliable locking to occur. If the external
reference levelis not within the specified
limits (0.1 to 1 Vrmas into 50 ohms), its
level may be sufficient to turn off the
NOT ¢ LOCKED status annunciator,
Hiving a false indication of normal oper-
ation. In fact, the phase noise of the Sig-
nal Generator characteristics may be
degraded.

Table 3-2. Index of Detailed Operating Instructions

This table is reserved for the final manual.
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3-10. ADDITIONAL OPERATING
INFORMATION

Signal Generator performance can be optimized
by considering the effect of the following controls
on the RF output:

. AUTO PEAK

. ALC

. PULSE Modulation

. SWEEP Mode

. SWEEF mode in a Master/Slave
configuration

3-11. AUTO PEAK

Power and pulse specifications can be met only if
AUTOQ PEAK ig enabled. In this mode, the Signal
Generator output is automatically repeaked if the
output frequency changes by 20 MHz or more.
AUTO PEAK may be toggled on and off by press-
ing the AUTO PEAK key. It is automatically
enahbled when pulse mode is selected.

3-12. PULSE MODE

When operating in the pulse mode, there are two
things that could require operator attention. They
are.

+ Load changes
* (Qutput power changes.

If the load changes (for example, if the setting of
an external attenuator is changed) the internal
filtering of the output pulse shape is degraded. If
this happens, the AUTQ PEAK key should be
turned off and on to optimize the pulse shape.

If power is changed more than 0.4 dB while in the
pulse mode, the Signal Generator must momentar-
ily awitch to the CW mode to recalibrate for opti-
mum rige time and pulze shape, This momentary
change from pulse to CW iz not shown by the front
panel indicators. However, this momentary switch-
ing may be undesirable to the user.

To prevent switching in and out of pulse mode as
the level is changed, do the following:
1. Set frequency as desired.
2. Setthe RANGE and VERNIER tothe highest
level to be used.

3. Set the RANGE to 0 dB or lower, and the
VERNIER to minimum (maximum counter-
clockwise).

Once this has been done at a given frequency, the
level can be changed within the levels set, without

3-6
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affecting the pulsed output. However, if the fre-
quency is changed the procedure should be repeated.

3-13. ALC (Automatic Level Control)

Qutput power leveling for the instrument’s fre-
quency range occurs from three sources selected
by the operator, These sources are:

a. INTERNAL
b. DIODE
¢. PWER MTR (Power Meter)

INTERNAL. RF power output from the signal gen-
erator is automatically leveled.

DIODE. RF output power is leveled externally
nsing a diode detector connected to the insiru-
ment’s EXT ALC IN connector.

PWR MTR (Power Meter). RF output power is
leveled externally using a power meter connected
to the instrument EXT ALC IN connector.

CAL Adjustments. Power leveled at the load is ad-
justed to agree with the QUTPUT LEVEL Meter
when external leveling is used in DIODE or PWR
MTR. External leveling techniques are discussed
in Hewlett-Packard Application Note 281-5 Micro-
wave Synthesizer Series, May 1981, HP Part
Number 5952-8251. Application Note 218-5 specif-
ically applies to the 8672A; however, the main
principles of applications also apply to the
8673C/D. Additionally, the input voltage fed back
to the 8673C/D EXT ALC IN connector should be
within a -1V to +1V range. Polarity iz of no conse-
quence because an internal cirenitin the 8673C/D
performs an absolute value function on the input
voltage.

3-14. SWEEP MODE

The HP 8673C/D have RF filters for improving
gpectral purity in the NORMAL mode. These fil-
ters are switched when crossing the following
frequencies:

2.0 GHz, 3.5 GHz,

6.0 GHz, 22.0 GHz.
In addition, the HP 8673D has an amplifier thatis
switched in at 16.0 GHz and above.

If, in the NORMAL mode, an AUTO SWEEP is
initiated that crosses any of the above frequencies,
only orie sweep will be executed, The STOP fre-
gquency will be displayed and the sweep halted.
The AUTO LED will turnt on and the MESSAGE
key will display error 16. This feature prevents
excessive wear of RF switching relays.



http://www.manualslib.com/

HF 8673C/D

SWEEP MODE (cont'd)

In BYPASS mode, these constraints are removed,
except for the 16-GHz switching point in HP
8673D. However, if the frequency goes below 2.0
GHz, the instrument wil} antomatically switch to
NORMAL mode.

Sweep frequency ranges that can be swept contin-
uously in the NORMAL and BYPASS modes are
listed in Table 1-1.

SWEEP mode In MASTER/SLAVE configuration,
In a Master/Slave configuration, two signal gen-
erators are interconnected to obtain two swept
microwave signals, at a fixed offset from each
other. The two instruments are interconnected
through Hewlett-Packard Interface Bus (HP-IB),
The MASTER ig set to HP-IB address 50 and the
SLAVE unit iz get to HP-IB address 40. The
desired sweep start and stop frequencies are set to
identical frequencies on both the master and slave
instruments. Desgired offsets are then entered on
the slave unit using the FREQ INCREMENT con-
trol. Swept signals from the instruments will be
offset by the FREQ INCREMENT value.

In each sweep mode of operation, the designated
Slave Unit will have the MAN and SINGLE
pushbutton lamps lit. The designated Master Unit
will have only the selected mode pushbutton lamp
lit. A step-by-step example follows:

a. Interconnect two instruments for HP-IB.
Designate one instrument ag the Master Unit by
setting ity HP-IB Address to 50. Designate the
other instrument ag the Slave Unit by setting its
HBP-IB Address to 40.

Operation

b. On both units, set SWEEP START to 6000
MHz and SWEEFP STOP to 12000 MHz. On the
Slave Unit set either the number of steps or step
size. (As one example: set both master and slave
units for 500 steps.)

c. On the Slave Unit select a 50 MHz offset
using the FREQ INCR, STEP and the FREQ
INCREMENT (i) or (qg).

d. Press and hold SWEEP START on the Slave
Unit and check for a 50 MHz offset (Display
should read 12050 MH:x).

e. For AUTO Mode: Press AUTC on Master
Unit; Slave Unit will have MAN and SINGLE
pushbutton lampe lit.

f. For MANUAL Mode: Press MAN on Master
Unit; Slave Unit will have MAN and SINGLE
pushbutton lamps lit. On Master Unit enable
TUNE ON/OFF. Use the TUNE Knob to tune
both Master and Slave Units according to STEP
SIZE set on respective units.

g. For SINGLE Mode; On Master Unit, press
SINGLE once to enable the sweep. Press it a
second time to start one sweep. If SINGLE is
pressed during a sweep, the in-progress sweep
stops and re-enables,

Disabling Master/Slave Mode. Press SWEEP OFF
on both Master and Slave Units. All sweep lamps
will be off and only the Master Unit TUNE Knob
will cause changes on the Master Unit Display.
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AP 8673C/D

RANGE dBm Display. Indicates the selected range of
the RF output in 10 dB steps from =50 to +10
dBm. Rangeis aet by the RANGE (-4 and sl )
keys.

o Matar. Monitors power level, AM depth, or FM
deviation. Meter funetion is selected by the
MTR keys.

o MTR Keys. Select the meter function.

LVL: zelects OUTPUT LEVEL VERNIER for
-10 to +3 dB seale indication. Read relative
to the RANGE dBm display.

AM: selects 30% (read on the 0 to 3 scale) ox
100% (read on the ¢ to 1 scale) AM depth, full
scale. A 1 volt peak signal applied to the AM
IN connector develops full scale modulation.

FM: selects FM deviation. Full scale indica-
tion read on the 0 to 3 scale is 30 kHz, 300
kHz, or 3 MHz. Full scale indication read on
the{to 1 scaleis 100 kHz, 1 MHz, or 10 MHz.
A 1 volt peak signal applied to the FM IN
connector develops full scale modulation.

o Status Anounciaters. Display the internal condi-
tions of the Signal Generator,

ALC UNLEVELED: lights when RF QUTPUT is
turned off, more power is requested than is
available, no signal is applied to EXT ALC
IN when PWR MTR or DIODE is selected, no
gignal is applied to PULSE IN when NORM
pulse mode is selected, overmodulation
oceurs in AM mode, or pulae width is less
than 100 ns.

NOT ¢ LOGKED: lights when one or more of the
phase lock loops is unlocked, the RF OUT-
PUTis OFF, or the INT-EXT switch ia in the
EXT position with no external reference
connected.

FM OVERMOD: lights when the signal applied
to the FM IN connector exceeds 1 volt peak or

when the modulation index exceeds 5 (2.0 to
6.6 GHz), 10 (6.6 to 12.3 GHz), 15 (12.3 to 18.6
GHz), or 20 (18.6 to 26.0 GHz). The modula-
tion index is equal to the maximum peak
deviation divided by f,,4. Refer to Table
1-1, Specifications, for a?lditional informa-
tion.

STANDBY: lights when power is applied but
the LINE switch is in the STEY position.

OVEN GOLD: lights when the crysial ovenis not
up to nominal operating temperature.

OUT OF RANGE: lights only in sweep mode when
a combination of AF and FREQUENCY
would cause the sweep frequency to be out of
range.

EXTERNAL REF: iights when the rear panel
INT-EXT switch is in the EXT position.

MESSAGE Key. Lights to indicate entry errors and
flashes to indicate hardware malfunctions. A
two-digit cede appears in the FREQUENCY
MHz display when this key is pressed. Refer to
the pull-out card or the Meszages Detailed
Operating Instruction for an explanation of the
codes.

FREQUENCY MHz Display. Normally indicates out-
put frequency. Message codes and previously
set values for FREQ INCR, SWEEF FREQ, and
SWEEP RATE functions are displayed for as
long as their respective keys are pressed.

HP-IB STATUS Annunciators, Indicate the status of
the Signal Generator when it is operating via
the HP-IB.

RMT: lights when the Signal Generator is in
remote mode.

LSN: lights when the Signal Generator is
addressed to listen.

TLK: lights when the Signal Generator is
addresaed to talk,

8R): lights when the Signal Generator is
issuing the Require Service message.

Figurg 3-2. Displays and Status Annunciators
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a RF OUTPUT Connactor. 50 ohm APC 3.5 male con-
nector supplies RF output over the entire fre-

guency range of 0.01 to 26.5 GHz.

@) RF OUTPUT ON/OFF Key. Completely turns off the
RF output when set to OFF. Setting the RF
output to OFF causes the NOT ¢ LOCKED and
ALC UNLEVELED status annunciators to
light. When the RF OUTPUT is set to ON, the
Signal Generator returns to normal operation.

INTERNAL Key. Selects internal eireuitry for level-

ing the output power at the front panel RF
OUTPUT connector.

DIDDE Key. Selects external leveling mode for
leveling power using an external dicde detector.
The output of the diode is connected to the EXT
ALC IN connector.

PWR MTR Key. Selects external leveling mode for
leveling power using an external power meter.

The output of the power meter is connected to
the EXT ALC IN connector.

Machanical Meter Zern, Sets meter suspension so
that the meter indicates zero when power is
removed from the Signal Generator and the
Signal Generator is in its normal operating
position,

o OUTPUT LEVEL RANGE Keys [wgp-and-4l). Selects

the RF output level range in 10 dB steps from
-90to +10dBm. The selected range is displayed
in the RANGE dBrm display.

@) ouTPUT LEVEL VERNIER. Adjusts the RF output
level over the range of -10 to +3 dB, relative the
LVL scale as read on the meter.

0 AUTO PEAK Key. Maximizes power at the output
frequency and optimizes pulse shape for pulse
modulation.

€ AL Control. Adjusts the power level at the load
when uaing a dicde detector or power meter for
external leveling in 2—26.5 GHz frequency
range.

0 ALC CAL Control. Same as @ in the 0.01 to <2.0
GHz frequency range.

D) BYPASS/NORMAL Key. Used to switch the signal
generator hetween BYPASS and NORMAL
modes. The HP 8673C/D has RF filters for
improving spectral purity in the NORMAL
mode. These filters are bypassed in the
BYPASS mode. For frequencies below 2.0 GHz,
the signal generator automatically switches to
the NORMAL maode.

EXT ALC IN Connector. BNC female connector with
high input impedance (approximately 50 k).
Accepts positive or negative leveling signals
from either a diode detector or power meter.

Figure 3-3. Qutput Leval Featuras
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FREQUENCY Key. Used as a prefix to the Data and
Units keys to set a continuous wave (CW) fre-
quency or center frequency for a AF sweep.

FREQ INCR Key. Used as a prefix to the Data and
Units keys to set the step size for the FREQ
INCREMENT 4 and 4l keys or the TUNE
knob. Presging the FREQ INCR key recalls the
current increment value to the FREQUENCY
MHz display (for as long as the key is depressed).

8T0 Key. Used as a prefix to a numeric key (a single
digit 1—2 to identify the storage register) to save
the current instrument settings in an internal
storage register. All front panel functions can be
stored, although QUTPUT LEVEL VERNIER
can be stored only in remote mode.

REL Key. Used as a prefix to a numeric key (a single
digit 0—9 to identify the storage register) to recall
the contents saved in that register. The instru-
ment settings change to the recalled parameter
values,

RCL 0 is used to preset the front panel. Refer to
Simplified Operation in this section for a list of
preset conditions.

Data Keys (09, . and —). Used with Function keys
(that is, FREQUENCY, FRE(Q) INCR, and sweep
function keys) and Units keys to set value-select-
able parameters. Data keys 1-—9 are also used with
STD and RCL to identify the storage register.

‘The backspace key (—) clears one digit at a time

gtarting with the least significant digit. It is used
only during data entry and before any Units key is
pressed.

0
o

O

LINE Bwiteh. Applies power to the lower unit of the
Sigmal generator when set to the ON position.
When set to the QFF position and 8 is set to the
ON position, the FREQUENCY MHz display will
show a moving det dieplay until o iz aet to the
ON positon.

Unite Keys (MKR OFF/STEPS/ms, GHz. MHz, and kiz).
Tsed as a suffixz to Punction and Data keys to aet
valueselectable parameters. Frequency entries
can terminate in GHz, MHz, or kHz but they are
always displayed in MHz.

The MKR QFF/STEPS/ms key serves as a termi-
nator for setting the number of steps in a sweep,
the dweil time in ma, or as a means of turning off
markers. The selected function automatically de-
termines the applicable terminator.

TUNE ON/OFF Key. Enables the TUNE knob when
ON; disables the TUNE knob when OFF. The key
LED lights when it is ON.

LINE Switch. Applies power to the Signal Generator
when set to the ON position. Power is supplied to
the eryatal oven and the battery charger circuit in
the STBY and ON positions.

TUNE Knob. Changes the CW frequency by the value
set with FREQ INCR. The knob iz enabled by the
ON/OFF key. The knob also serves ag a manual
sweep mode control.

FREQ INCREMENT -4 and - Keys. Decrease or
increase the CW frequency in steps; the step sizeis
set with the FREQ INCE key. Holding either key
down causes the frequency to continuously
change, These keys also serve as a manual sweep
mode control.

Figure 3-4. Frequency Control Features and LINE Switch
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SWEEP FREQ

START Key. Used as a prefix to the Data and
Unita keys to set the beginning frequency of a
sweep, Pressing this key displays the present
START value in the FREQUENCY MHz dis-
play (for as long as the key is depressed).

STOP Key. Used as a prefix to the Data and Units
keys to set the ending frequency of a sweep.
Pressing this key displays the present STOP
valuein the FREQUENCY MHz diasplay (for as
long as the key is depressed).

AF Key. Used as a prefix to the Data and Units
keys to set sweep span. Pressing this key dis-
plays the present span value in the FRE-
QUENCY MHz display {for as long as the key is
depressed). Center frequency of the span is set
with the FREQUENCY key.

MKR Key. Enables previously selected marker
frequencies when used as a prefix to Data keys
1 through 5. For exarmple, preasing MKR and 1
enables Marker 1. When used as prefix to the
Data and Unit keys, it sets marker frequencies.
For example, pressing MKR, 3, 15, and GHz
sete the frequency of Marker 3 to 15 GHe. (The
first digit pressed after the MKR key is always
the marker number.) Pressing the MKR key
displays all currently enabled marker numbers
within the set sweep range in the FREQUENCY
MHz display. Pressing the MKR key and a
Data key displays the present frequency of the
requested marker.

SWEEP MODE
OFF Key. Disables the sweep.

AUTO Key. Staris a repetitive sweep (restarting at
the end of each sweep). Executes single sweep
only if sweep range includes 2, 3.5, 6, 16, or
(HP 86730 enly), 22 MHz in NORMAL mode,

(see Additional Operating Information, para-
graph 3-14).

MANUAL Key. Eniables the sweep circuitry. It does
not start a sweep. The TUNE knob (if enabled)
orthe FREQ INCREMENT 4 and 4l keys
control the sweep.

SINGLE Key. Arms the trigger for single sweep
and tunes the Signal Generator to the start fre-
quency. The sweep does not begin until the key
is pressed again to trigger the sweep. When
pressed during a sweep, the in-progress aweep
aborts and rearms the trigger.

SWEEP RATE

STEP Key. Used as a prefix to the Data and Units
keys to set the number of steps or the size of
each step of a aweep. When the entry is termi-
nated by STEPS, the number of steps is set.
When the entry is terminated by GHz, MHz, or
kHz, the step size is set. When this key ia
pressed, the number of stepais displayed on the
left side of the FREQUENCY MHz display and
the step size is displayed on the right side. The
maximum number of steps allowed is 2999.

DWELL Key. Used as & prefix to the Data and ms
keys to set the time interval between sweep
steps. Pressing this key displays the present
dwell time value in the FREQUENCY MHz
display (for as long as the key is depressed). The
allowable values for dwell time range from 1 to
255 ms.

LOCAL/DISPLAY ADDRESS Key, Returne the Signal
Generator to local keyboard control from HP-TB
(remote) control provided the instrument is not
in local lockout. Also displays the current HP-
IB address in the FREQUENCY MHz display
for as long as the key is depressed.

Figure 3-5. Sweep Features and LOCAL Key
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AM OFF Key. Disablea AM.

AM 30% Key. Enables AM and selects 30% full
scale modulation for 1 volt peak applied to the
AM IN connector.

AM 100% Key. Enables AM and selects 100% full
scale modulation for 1 volt peak applied to the
AM IN connector.

AM IN Connector. BNC female connector with an
input impedance of 600 ohms. 1 volt peak sets
full seale modulation as selected by the AM 30%
or 100% key. AM depth varies linearly with the
input signal level.

FM DEVIATION
FM DEVIATION MHz OFF Key. Disables FM.

FM DEVIATION Keys (.03, .1, 3, 1, 3, and 10). Enables
FM and selects the peak deviation sensitivity in
MHz cbtained when a signal is applied to the

FM IN Connecter. The peak deviation is read on the
meter.

FM IN Connactor. BNC female connector with an
input impedance of 50 chms. 1 volt peak gives
full scalemodulation. Deviation variea linearly
with the input signal level. Deviation ranges
are controlled by the FM DEVIATION kays.

PULSE
PULSE OFF Key. Disables pulse madulation.

NORM [Normal Mode) Key. Triggers RF output on
when the signal to the FULSE IN connector is
greater than 2.4 volts.

COMP [Complament Mode] Key. Triggers RF output
on when the signal to the PULSE IN connector
is lesa than 0.4 volts.

PULSE IN Gonnector. BNC female connector with
an input impedance of 50 chms. Accepts TTL
levels.

Figure 3-8, Medufation Features
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o HP-1B Connector. Connects the Signal Generator to the
Hewlett-Packard Interface Bus for remote
operation.

o FREQ REF. BNC female connector. Output impedance
is 1000 nominal. Provides a 1V/GHz ramp (+18V
maximum) that is always on, even when sweep i3
off.

o SWP DUT. BNC female connector. Qutputimpedance
18 1000} nominal. Provides a 0 to +10V ramp from
start to stop. An internal adjustment can set the
slope of the ramp from 0 to between +4 and +12V.

o TONE MKR. BNC female connector. Qutput impe-
dance is 6008 nominal, 5 kHz sine wave. Can be
connected to front panel AM IN to provide AM
markers,

@ FENLIFT. BNC female connector. TTL-highlifts pen;
TTL-low lowers pen. 100 ms delay to hft or lower
pen in single sweep mode.

@ #F 0uT (43J6). For Options 004 and 005 only. 500
APC 3.5 male output connector.

@ 10MHz2 0UT (A348). 0 dBm (nominal) into 5062, can be
used as an external timebase and for trouble
shooting.

o FREQ STAKDARD Output [A3J9). 10.000 MHz into 50} at
+7 dBm {(nominal) from the internal frequency
standard except when INT/EXT switch is in the
EXT position.

@ /umper (A2W3). Normally connects the Internal Fre-
guency Standard Output (A3J9) to the External
Frequency Standard Input (A3J10).

@) FREC STANDARD Input (A2410). Normally connected by

A3W3 to A3J9. Also used to connect an external
frequency standard of 5 or 10 MHz at 0 dBm to the
SBignal Generator,

€ Fco STANDARD INT/EXT Switch. Normally let in the
INT position. Removes power from internal fre-
quency standard when in the BXT position.

@ Line Power Modules. Permit operation from 100, 120,
220, or 240 Vac. The number visible in the window
displays the nominai line (mains} voltage for which
the module iz set (see Figure 2-1). The protective
grounding conductor connects to the Signal Gener-
ator through this module. The line power fuse ig
part of this module and is the only part to be
changed by the operator.

o 100 MHz 0UT (A3J7). 0 dBm (nominal) into 500; can be
used as an external timebase and for trouble-
shooting, Reference frequency connected to ASJ1 to
phase lock internal internal circuits.

Juriper [W60), Connects the 100 MHz reference output
(A3J7) to the reference input A5J1.

° 100 MHz REF INPUT (ASJ1]. Connected to A3J7 by WE0
to phase lock internal circuits.

BLANKING/MARKER. BNC female connector. Output
impedance is 1000 nominal. Provides +5V at the
heginning of each frequency change fox blanking a
swept display (to eliminate display of switching
transients). Goes to -5V during remainder of fre-
quency step for Z-Axis mtensity marker or to OV for
non-marker frequencies.

0 AUX Connactor. Allows remote control of frequency
increment, display blanking, register recail, and
gtart and stop sweep. Refer to Table 3-3, AUX Con-
nector Functions, for additicnal information,

Figure 3-7. Rear Panel Features
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QPERATOR’S CHECKS

3-15. OPERATOR'S CHECKS

3-16, Basic Functional Checks

Description

Equipment

Procedure

The purpose of these checks is to give reasonable assurance that the instrument is
operating properly.

Each check has been designed to be performed with a minimum of test equipment, and
in as short a time as pogsible. Therefore, although these checks are extremely valuable
in identifving malfunctions, they arenot a substitute for the Performance Tests in Section
IV, which verify that the instrument is performing within its published specifications.

Each check is independent from the others and can be performed separately. Simply
press RCL 0 to preset the Signal Generator to a known state before beginning an
individual check.

If a malfunction is suspected, the entire procedure shouvld be performed in the order
given. Make a note of all the checks that failed. Table 86, Overall Troubleshooting,
gives the appropriate troubleshooting procedures to follow if the Signal Generator is to
be repaired at the user’s facility.

If the instrument is to be returned to Hewlett-Packard for repair, fill out a blne repair
tag (found at the end of this manual). Include on the back of the tag a list of all checks
that failed and attach the tag to the instrument. Thig will give the repair technician a

zood description of the malfunetion and help assure the best possible service.

Test Oscillator HEF 654B
Pulse Generator .

Oscilloscope
Termination, 50 chm HF 34938, Option 010

Turn-On Check

1. Settheupper LINE switeh to STBY and the lower LINE switch to OFF. Remove ali
external cables from the front and rear panels of the Signal Generator, including
the power cables connecting the instrument to mains power.

Set the rear panel FREQ STANDARD INT/EXT switch to INT.
Connect the ghort jumper (A3W3) between A3J9 and A3J10.
Connect the long jumper (W60) between 100 MHz OUT and 100 MHz REF INPUT.

After the power cables have been disconnected from the Signal Generator for at
least 1 minute, reconnect them to the Signal Generator. Check the front panel ofthe
instrument to verify that the STANDBY and OVEN COLD status annunciators

are Orl.

Leave the instrument’s vpper LINE switch set to STBY until the OVEN COLD
status annunciator turns off. This should occur in 15 minutes or less, depending
upon how long the Signal Generator was disconnected from mains power. (The
QVEN COLD annunciator may flicker off and on tempoxvarily just as the oven
stabilization temperature is reached. This is normal operation.) Once the OVEN
COLD status annunciator is off set both LINE awitches to ON.
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M

Basic Functional Checks (cont'd)

7.

8.

NOTE

If the MESSAGE key light is on or flashing, the instrument self-
diagnostics detected a malfunction during turn-on. Press and hold
the MESSAGE key to display the message code in the FRE-
QUENCY MHz display. Any code other than 00 represents an
error. Refer toTable 3-8 or the operating information pull-out card
for a complete listing of message codes and the malfunctions they
represent. Occasionally, due to line transients or other external
conditions, the instrument self-diegnostics may indicate a false
error. Pressing the MESSAGE key and repeating the turn-on
procedure will usually differentiate between real and folse errors.
Errors that repeat are real.

Set the FREQ STANDARD INT/EXT switch to EXT. Verify that the EXT REF-
ERENCE and NOT ¢ LOCKED status annunciators turn on. Set the switch back to
INT. The status annunciators should then turn off.

Press RCL 0. Verify that the instrument is now preset to the following conditions:
RF QUTPUT to ON

ALC INTERNAL to ON

OUTPUT LEVEL RANGE to -70 dBm
AUTO PEAK to ON

Meter scale to LVL

AM, FM, and Pulse Modulation to OFF
FREQUENCY to 3000.000 MHz

FREQ INCR {0 1.000 MHz

START to 2000.000 MHz

STOP to 4000.000 MHz

AF to 2000.000 MHz

SWEEP to OFF

STEP to 100 Steps (20.000 MHz;
DWELL to 20 ms

TUNE Knob to ON

All Status Annunciators off
MESSAGE key light off
BYPASS/NORMAL to NORMAL

Frequency Check:

The FREQUENCY MHz display and NOT ¢ LOCKED status annunciator are used to
check that the internal phase-lock loops remain phase locked across their tuning range.
The actual frequency at the RF OUTPUT connector is not checked. However, this
connector can be monitored with a microwavefrequency counter or spectrum analyzer
for greater assurance that the Signal Generator is operating properly.

9. Press RCL 0.
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OPERATOR’'S CHECKS

Basic Functional Checks (cont'd)

10. Set the Signal Generator frequency to 1.000000 GHz and FREQ INCRMENT to
1.111111 GHe.

11. Step the Signal Generator from 1.000000 GHz to 11.000000 GHz in 1,111111 GHz
steps. Verify that the NOT ¢ LOCKED annunciator remains off at each step.

NOTE

Fuast stepping or tuning of frequency may cause the NOT PHASED
LOCKED LED to flash on momentarily. This is normal and does not
indicate a malfunction. Also note that some steps will not exactly equal
1.111111 GHz depending upon the resolution of each frequency band.

12, 5et FREQUENCY to 10 MHz and then to 18.6 GHz (HP 8673C) ox 26.5 (HP 8673D).
(Thisis the overrange region of operation.) Verify that the NOT ¢ LOCKED
annunciator remains off at both frequencies,

Output Level Check:

The Signal Generator’s output leveling loop is checked to ensure that it remains locked
at all specified power levels. The internal ontput leveling loop monitors most of the RF
outpat circuitry,

13. Press RCL 0 to set the Signal Generator to a known state.

14. Connect a 50-0hm load or 10 dB attenuator to the Signal Generator’s RF QUTPUT
connector. (This reduces unwanted power reflections back into the RF QUTPUT
connector, thereby preventing a false ALC UNLEVELED annunciatorindication.)

. Bet FREQUENCY to 6.6 GHz and Output Level VERNIER to -2 dB.

. Pressthe RF OUTPUT key to OFF. Verify that the ALC UNLEVELED and NOT ¢
LOCKED status annunciators turn on and that the meter indicates <=10 dBm.

. Press the RF OUTPUT ON/OFF key to ON. Verify that the status annunciators
turn off and that the meter indicates -2 dB.

. Steptheoutputlevel down in 10 dB steps from =70 to ~90 dBm using the RANGE
key. Then, step the output level up in 10 dB steps from —90 to +10 dBm, Verify that
the ALC UNLEVELED annunciator remaing off at each step,

. Bet Output Level RANGE to 0 dBm and sweep the Qutput Level VERNIER from
-10 dB to +3dB. Verify that the ALC UNLEVELED annunciator remains off at all
VERNIER settings.

. Press RCL 0 to set the Signal Generator to a known state.
. Bet frequency to 16.1 GHz.
. Repeat step 19.
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OPERATOR'S CHECKS

Basic Functional Checks (cont'd)

23. Set FREQ INCR to 10 MHz. Then, et the output level to the values shown in the
following table. Tune from the corresponding start frequency to the stop frequency
for each output level. Verify that the indicated power level on the meter remains
constant and stable and that the ALC UNLEVELED annunciator remains off.
(Thig ensures that the ingtrument can generate specified output power and remain
leveled.)

STANDARD

Madel Range Vernfer Btart Stop

HFP 8673C/D +10 dBm +1dB 0.05 GHz 1.99 GHz
HFP 8673C/D +10 dBm -5 dB 2,00 GHz 15,09 GHz
HP 8673C 0dBm +2dB 16.00 GHz 18.60 GHz
HP 8673D +10 dBm -4 dB 16.00 GHz 26.00 GHz

OPTION 001

Mudel Range Varnier Start Stop

HF 8673C/D +10 dBm +2dB 0.05 GHz 1.99 GHz
HF 8673C/D +10 dBm -3dB 2.00 GHz 15,99 GHz
HP 8673C +10 dBm % dB 16.00 GHz 18.60 GHz
HP 8673D +10 dBm -1dB 16.00 GHz 26.00 GHz

OPTION 004

Modei Ranpe Vernier Start Stop

HF 8673C/D +10 dBm 0dB 0.05 GHz 1.99 GHz
HF 8673C/D +10 dBm -6dR 2.00 GHz 15.99 GHz
HF 8673C 0dBm +1 dB 16.00 GHz 18.60 GHz
HP 8673D +10 dBm -5 dB 16.00 GHz 26.00 GHz

OPTION 005

Model Range Vernier Start Stop

HP 8673C/D +10 dBm +2dB 0.05 GHz 1.99 GHz
HP 8678C/D +10 dBm -4dB 2.00 GHz 15.90 GHz
HF 8673C 0dBm +3dB 16.00 GHz 18.60 GHz
HF 8673D +10 dBm -3dB 16.00 GHz 26.00 GHz

Sweep Check:

The FREQUENCY MH?z display is uged to check the ahility of the Signal Generator to
SWEEP.
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OPERATOR’S CHECKS

Basic Functional Checks (cont'd)

24. Press RCL 0 to set the instrument to a known state and press BYPASS/NORMAL

31.

to enable BYPASS mode. Then, press the AUTO sweep key. Verify that the FRE-
QUENCY MH?z display now shows a start frequency of 2000.000 MHz and a stop
frequency of 4000.000 MHz. The AUTQ key light should flash once each time a new
gweep begins.

. Press SWEEP OFF, Verify that the FREQUENCY MHz display returns to

3000.000 MHz.

. Press the MANUAL sweep key. The FREQUENCY MHz display should show

2000.000 MHz. Tune the frequency up by turning the TUNE knob clockwizge, Verify
that the FREQUENCY MHz display changes in 20 MHz increments and stops at
4000.000 MHz.

. Tune the frequency down to 2000.000 MHz by turning the TUNE knob counter-

clockwise. Verify that the FREQUENCY MHz display changes in 20 MBz steps
and stops at 2000.000 MHz.

. Press the SWEEP OFF key and verify that the FREQUENCY MHz returns to

3000.000 MHz,

. Press the SINGLE sweep kev, Verify that the key light turns on and the FRE-

QUENCY display shows 2000.000 MHz.

. Press the SINGLE sweep key again. A gingle sweep should now he executed. Verify

that the FREQUENCY MHz display changes in 20 MHz steps very rapidly until
4000.000 MHz is reached. The display then returns to the START frequency of
2000.000 MHz.

Press the SWEEP OFF key. Verify that the FREQUENCY MHz display returns to
3000.000 MHz,

AM Check:

The front panel meter and ALC UNLEVELED status annunciator are used as an
indication of AM. The meter monitors input gignal level only, rather than actual AM. A
spectrum analyzer can be used to monitor the signal at the RF output connector for
greater agsurance of AM performance.

8673C/0
SIGNAL GENERATOR

TEST 0SCILLATOAR =) 08CILLOSCOPE

QUTPUT l - JINPUT

BNC TEE

Figure 3-8. AM Functional Check Setup
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Basic Functional Checks (cont'd)
32, Press RCL 0 to preset the Signal Generator to a known state.

33. Setthetestoscillator to 10kHz at a minimum outputlevel or OV. Then, connect the
test oscillator and oscilloscope to the Signal Generater as shown in Figure 3-8.

34. SettheSignal Generator to each setting shown in the table below. For each setting,
slowly increase the test osecillator’s ontput level (starting from 0V) while obgerving
the Signal Generator's meter in AM mode. The meter should indicate a smooth and
continuous increase in AM depth. When the meter displays the %AM indicated in
the table, verify that the oscilloscope shows the corresponding voltage. The ALC
UNLEVELED status annunciator should remain off at all times.

ALC Signal Generator Oscllloscope
UNLEVELED _
LED FREQUENCY | RANGE | VERNIER | AM Key % AM Display

Off 1 GHz 0dBm 0dB 100% 75 (.75V peak
Off 18 GH=z 0 dBm 0dB 100% 75 0.75V peak

86730 only
Off 24 GHz | 0dBm -3 dB 100% 75 0.75V peak

Off 26GHz | 0dBm S dB 100% 50 0.5V peak
Off 26GHz | 0dBm -5dB 30% 30 1.0V peak

35. Press AM OFF. Disconnect the test oscillator and oscilloscope from the Signal
Generator.

FM Check:

"The front panel meter iz used to monitor input signal level, which is proportional to FM
deviation. A spectrum analyzer ¢an be used to monitor the signal at the RF QUTPUT
connector for greater assurance of FM performance. The FM OVERMOD status
annunciator detects a FM overmodulation condition.

BE73C/D
SIGNAL GENERATOR
ol 1§ e 0SCILLOSCOPE

O0MOODoobE D O Oaoooc
o 5 aoopoo OO OOoD o

@ o2 o ao BB230 a

TEST OSCILLATOR

@

o ]

[m]
OUTPUT _— .—-IJ J INPUT

T
BNC TEE

Figure 3-9. FM Functional Check Setup
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Basic Functional Checks (cont'd)

36. Press RCL 0 to preset the Signal Generator to a known state. Set Output Level

41,

RANGE to 0dBm, Qutput Level VERNIER to 0 dB, and FM DEVIATION range o
.03 MHz. Then, set the meter scale to FM.

. Set the test oscillator to 10 MHz at minimum output level or V. Then, connect test

oscillator and oscilloscope to the Signal Generator as shown in Figure 3-9.

. Blowly increase the output Ievel of the test oscillator (starting from OV) until the

Signal Generator's meter reads full scale. Verify that the meter increases slowly
and contintously and that the FM OVERMOD status annunciator remains off,
The oscilloscope display should be approximately 1V peak.

. Repeat step 38 for each of the following FM deviation ranges: .1, .3, 1, 3, and 10

MH:.

. Set the Signal Generator's FM DEVIATION range to 10 MHz, Increase the test

oscillator output level until a full scale reading is obtained. Decrease the test
oscillator frequency slowly until the Signal Generator's FM OVERMOD status
annunciator turns on. This should eccur at a modulation frequency of 1 to 2 MHz,
(modulation index approximately 6.5).

Press FM DEVIATION MHz OFF and disconnect the test oscillator and oscillo-
scope from the Signal Generator.

Pulse Modulation Check:

Pulse modulation is checked using various front panel status annunciators. Although
pulse moduiation iz not monitored at the RF QUTPUT connector, the status annuncia-
tors give a high degree of confidence that pulse modulation is functionally working.

86736/D
SIGNAL GENERATOR
PULSE 7
GENERATOR e

0SCILLOSCOPE

E=l=1=]=]~{-Nn~]
g222 0
. £28

TRIGGER EXT
OUTPUT t)UTPUT {+) |NPUj TRIGGER

T

BNC TEE

+}

Figure 3-!0. Pufse Modulation Functional Check Setup
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Basic Functional Checks (cont’d)

42,

43.

44,

Press RCL 0. Set Output Level RANGE to 0 dBm and Output Level VERNIER to
0 dB.

Press the PULSE COMPLkey. The ALC UNLEVELED status annunciator should
remain off.

Press the PULSE NORM key. Verify that the ALC UNLEVELED status annun-
ciator turns on. Press PULSE OFF and verify that ALC UNLEVELED status
annunciator now turns off.

. Connect the pulse generator and oscilloscope to the Signal Generator as shown in

Figure 3-10.

. Set the oscilloscope to 50 ohm input impedance and external horizontal trigger.

. Set the pulse generator to the following:

pulse period range 20 ns—1 us
pulse delay range 35 ns—1 ps
pulse width range ................ 10 ng—1 pus
amplitude range

In addition, internal load and normal pulse should be selected. (Internal load
places a 504) internal load on output pulse for proper impedance matching.)

. On the pulse generator, adjust the pulse period vernier for an oscilloscope display of

1 pulse per microsecond. Then, adjust the pulse width vernier (and oscilloscope) for
an individual pulse width of approximately 150 ns. Adjust the amplitude vernier
for a pulse height of approximately 3V peak.

. With Pulse OFF selected (CW mode), note the indicated power level on the Signal

Generator’'s meter (should be 0 dBm). Press PULSE NORM and PULSE COMPL
keys while observing any change in indicated output power level, Indicated level
should not vary more than = 1 dB from the level referenced with pulse off, (CW
mode}).

. While in PULSE NORM mode, slowly reduce the pulse width from 150 ns to

o1.
52.
53.

50 ns.The ALC UNLEVELED annunciator should come on as 100 ns pulse width is
approached. It shonld remain on down to at least 50 ns. The output level indicated
on Signal Generator meter may also vary >1 dB as the ALC UNLEVELED annun-
ciator comes on. This is normal instrument operation, indicating a “pulse unlev-
eled” condition.

Set FREQUENCY to0 1.0 GHz.
Repeat ateps 49—50.

Press PULSE OFF and disconnect the oscilloscope and test oscillator from the
Signal Generator.

Memory Check

b4,

Set FREQUENCY to 15 GHz and Output Level RANGE to =20 dBm.
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OPERATOR'S CHECKS

Basic Functional Checks (cont'd)

55, Turn the Signal Generator's upper LINE switch to 8TBY, wait 30 seconds, then
turn the LINE switch to ON. Verify that the FREQUENCY MHz display shows
15000.000 MHz and the RANGE 4Bm display shows 20 dBm.

Message Check

56. Press RCL 0 to preset the Signal Generator to a known state. Enter a FRE-
QUENCY of 30 GHz and verify that the FREQUENCY DISPLAY remains at 3000
MHz and the MESSAGE key light turns on.

. Preas and hold the MESSAGE key. The FREQUENCY MHz display should show
message code 01 {frequency out of range).

. Release the MESSAGE key. Verify that the key light turms off.
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OPERATOR'S CHECKS

3-17. HP-IB Functional Checks

Description.

Initial
Setup

Equipment

These procedures check the Signal Generator's ability to process or gend the HP-IB
messages described in Table 3-4. Only the Signal Generator, a controller, and an HP-IB
interface are needed to perform these checks.

These procedures do not check if all Signal Generator program codes are being properly
interpreted and executed by the ingtrument. fHlowever, if the power-up sequence (inciud-
ing the memory checks) and the front panel operation ig good, the program codes, in all
likelihood, will be correctly implemented.

The validity of these checks is based on the following assumptions:

a. The Signal Generator performs properly when operated via the front panel keys
(that is, in local mode). This can be verified by the Basic Functional Checks.

b. The bus controller properly executes HP-IB operations.

¢. The bus controller’s HP-IB interface properly executes the HP-IB operations.

If the Signal Generator appears to fail any of these HP-IB checks, the validity of the
above agsumptions should be confirmed before attempting to gervice the instrument.

The select code of the controller's HP-IB interface is assumed to be “7". The address of
the Signal Generator is assumed to be “197 (its address as set at the factory). This
particular select code address combination (that is, 719) is not necessary for these
checks to be valid. However, the program lines presented here have to be modified for
any other combination.

These checks can be performed together or separately. Any special requirements for a
check are described at the beginning of the check.

The test setup is the same for all of the checks. Connect the Signal Generator to the bus
controller via the HP-IB interface.

HP IB Controller HP 0825A/98213A (General and
Extended 170 ROM)
HP 85F/82903A (16K Memory
Module)/00085-15005 {Advanced Pro-
gramming ROM)

HP-IB Interface HP 93034A (for HP 9825A)
HP 82937A (for HP 85F)

Remote and Local Messages and the LOCAL Key

NOTE:

This check determines if the Signal Generator properly switches from local to remote
control, from remote to local control, and if the LOCAL key returns the instrument to
local control. If the Signal Generator is in remote mode (that is, the front panel EMT
annunciator is on), switch the instrument to STBY, then to ON.
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OPERATOR’S CHECKS

HP-1B Functional Checks (cont’d)

Description HP 98254 (HPL) HP 85F [BASIC)

Send the Remote message (by setting rem 719 REMOTE 714
Remote Enable, REN, true and
addressing the Signal Generator to
listen).

OPERATOR’S Check that the Signal Generator's RMT and LSN annunciators are on.
RESPONSE:

Send the Local message to the Signal lcl 719 LOCAL 719

OPERATOR'S Check that the Signal Generator's RMT annunciator is off but its LSN annunciator is
RESPONSE: on.

Send the Remote message to the rem 719 REMOTE 719
Signal Generator

OPERATOR'S Check that both the Signal Generator'’s RMT and LSN annunciators are on. Press the
RESPONSE:  LOCALkey on the S8ignal Generator. Check that the Signal Generator's EMT annuncia-
tor is now off, but that its LSN annunciator remains on.

Sending the Data Message

NOTE: This check determines if the Signal Generator properly issues Data messages when
addressed to talk, Before beginning this check, turn the S8ignal Generator’s LINE switch
to STBY, then to ON. Then key in RCL () to preset the front panel.

Description HP 9825A (HPL) HP 85F (BASIC)

Address the Signal Generator to talk red 719, V ENTER 719,V
and store itz output in variable V.

Display the value of V. dsp V PRINTV

OPERATOR’S Check that the Signal Generator's TLK annunciator is on. The controller’s display
RESPONSE:  should read 3000000000.00 (HP 9825A} or 3000000000 (HP 85F). This corresponds to the
data output shown in the FREQUENCY MHz display.
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OPERATOR'S CHECKS

HP-IB Functional Checks (cont'd)
Receiving the Data Message
NOTE: This check determines if the Signal Generator properly receives Data messages.

Description HP 98254 (HPL) HP 85F [BASIC)

Send the first part of the Remote rem 7 REMOTE 7
messzage {enabling the Signal Genera-
tor to remote),

Address the Signal Generator to wrt 719; “fr1ogz" OUTPUT 719; “FR15GZ"
listen (completing the Remote mes-
sage), then send a Data message.

OPERATOR’S Check that both the Signal Generator's RMT and LSN annunciators are on and that the
RESPONSE: FREQUENCY MHz display shows 15000.000 MHz.

Local Lockout and Clear Lockout/Set Local Messages

NOTE: This check determines if the Signal Generator properly receives the Local Lockout
message, disabling the LOCAL key. The check also determines if the Clear Lockout/Set
Local message is properly received and executed by the Signal Generator. This check
assumnes that the Signal Generator is in the remote mode.

Dascripiion HP 98254 {HPL) HP 85F (BASIC)

Send the Local Lockout message. lle 7 LOCAL LOCKOUT 7

OPERATOR'S Check thatthe Signal Generator’'s RMT annunciator is on. Press the Signal Generator’s
RESPONSE: LOCAL key. The RMT annunciator should remain on.

Send the Clear Lockout/Set Local lel 7 LOCAL 7
Mmessage.

OPERATOR'S Check that the Signal Generator’'s RMT annuneciator is off.
RESPONSE:

Return the Signal Generator to remote rem 719 REMOTE 719
mode if the remaining checks in this
section are to be performed.

OPERATOR’'S  Check that the Signal Generator's RMT annunciator is on.
RESPONSE:
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OPERATOR’'S CHECKS

HP-1B Functional Checks (cont'd)
Clear Message

NOTE: This check determines if the Signal Generator properly responds to the Clear message.
This check assumes that the Signal Generator is in the remote mode.

Description HP 98257 [HPL) HP 85F [BASIC)

Send a Data message that bums wrt 719, “k0” OUTPUT 719; “K0"
AUTO PEAK off.

OPERATOR'S Check that the Bignal Generator's AUTO PEAK key light is off.
RESPONSE:

Send the Clear message (turming the clr 719 CLEAR 719
Signal Generator’s AUTO PEAK
fuaction on).

OPERATOR’S Check that the Signal Generator's AUTO PEAK key light is on.
RESPONSE:

Abori Message

NOTE: This check determines if the Signal Generator becomes unaddressed when it receives the
Abort megsage. This check assumes that the Signal Generator is in the remote mode.

Description HP 98254 [HPL) HP BSF (BASIC)

Address the Signal Generator to wrt 719 QUTPUT 718
listen.

OPERATOR’S Check that the Signal Grenerator’s LSN annunciator is on.
RESPONSE:

Send the Abort message, thaddress- cli 7 ABORTIO 7
ing the Signal Generator from listen-
ing.

OPERATOR'S Check that the Signal Generator’s LSN annunciator is off.
RESPONSE;
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HP-IB Functional Checks (cont'd)
Status Byte Message

NOTE: This check determines if the Signal Generator sends the Status Byte message. Before
beginning this check, turn the Signal Generator’s LINE switch to STBY, then to on.

Description HP 9825A (HPL) HP 85F (BASIC)

Place the Signal Generator in rds(719)~-V V=SPOLL (719)
serial-poll mode (causing it to send
the Status Byte message).

Display the value of V. dsp V FRINT V

OPERATOR'S The controller’s display should read 12.00 (HP 9825A) or 12 (HP 85F).
RESPONSE:

Require Service Message

NOTE: This check determines if the Signal Generator caniggsue the Require Service message (set
the SRQ bus control line true). This check can be performed in either local or remote
mode.

Dascription HP 98254 [HPL] HP 85F [BASIE)

Send a Data message to set the RQS witb 719, “@1", 32 OUTPUT 719 USING
Mask to 32. “2A, B:r; “@1", 49

Send a Data message containing an wrt 719, “fr 35 gz QUTPUT 719; “FR 35 GZ”
invalid HP-IB eode. Thia causes a
Require Service message to be sent.

OPERATOR’S Check that the SRQ annunciator is on.
RESPONSE:

Read the binary atatua of the con- STATUS 7, 2,V
troller’s HP-IB interface and store the
data in variable V (in this step, 7 is
the interface’s select code).

Digplay the value of the SRQ bit (in dsp“SRQ=", bit{7,V) PRINT*SRQ="; BIT(V,6}
this step 7 is the SRQ bit for the HP
9825A and 5 is the SRQ bit for the HP
85F, numbered from 0).

OPERATOR’S Check that the S8RQ value is 1, indicating the Signal Generator issued the Require
RESPONSE:  Service message. Check that SRQ LED is off.
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OPERATOR'S CHECKS

HP-IB Functional Checks {cont'd)
Status Bit Message

NOTE: This check determines whether or not the Signal Generator sends the Status Bit mes-
gage. This check can be performed in either local or remote mode. If the Signal Genera-
tor’s SRQ annunciator is off, perform the first part of the Require Service Message check
before beginning this check.

Descriptien HP 9825A (HPL) HP 85F [BASIC)

Configure the Signal Generator to pole 719, 10 S8END 7, LISTEN 18
respond to a parallel poll on HP-IB CMD 58CG 10
data line DIO3.

Place the Signal Generator V=PFOLL (")
in parallel poll mode (causing
it to send the Status Bit message) and
store the result in variable V.

Display the value of V, dspV PRINTV

OPERATOR'S Check that the SRQ annuneciator is on and that the response to the parallel poll is 4,
RESPONSE: indicating that the Signal Generator issued the Status Bit message.

Unconfigure the Signal Generator polu 719 SEND 7; LISTEN 19
from responding to a parallel poll. CMD 55CG 18

Place the Signal Generator in pol(7) =V V =PPOLL (7
parallel poll mode.

Display the value of V. dspV PRINT V

OPERATOQR’S Check that the SRQ annunciator is on and that the response to the paraliel poll is 0,
RESPONSE: indicating that Signal Generator is no longer configured to respond to a parallel poll.
Then, turn the LINE switch to STBY, then to ON, to turn the SRQ annunciator off.
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HP-IB Functional Checks (cont'd)
Trigger Message

NOTE: This check determines if the Signal Generator responds to the Trigger message. This
check assumes that the Signal Generator is in remote mode.

OPERATOR’S
RESPONSE:

OPERATOR’S
RESPONSE:

Description

HP 98254 (HPL)

HP 85F (BASIC)

Send a Data message to set
the Signal Generator’s fre-
quency to 9999 MHz.

Set the Signal Generator's frequency
inerement to 1111 MHz.

wrt 719,
“fr 9999 ma”

wrt 719,
“f11111 mz”

OUTPUT 7184,
“FR 9999 MZ"

OUTFUT 714;
“FI 1111 MZ”

Check that the Signal Generator's frequency is set to 9999 MHz. Then press the Signal
Generator'’s FREQ INCR key to check for an increment of 1111 MHz. This keyhoard

function ig possible in the remote state (even if local lockout is enabled).

Configure the Signal Generator's
trigger response to be an INCRE-
MENT (down) function (that is, dn).

Send a Trigger message,

wrt 719, “ct dn”

trg 719

OUTPUT 718,“CT DN"

TRIGGER 710

Check that the Signal Generator's frequency changes to 8888 MHz.
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3-18. REMOTE OPERATION, AUXILIARY
CONTROL

3-19. AUX Input Lines

A limited number of instrument functions can be
controlled through the rear panel AUX connector.
These functions are listed in T'able 3-3 below.

The input lines are TTL compatible and negative-
edge sensitive. They require a minimum of 5 us
between negative edges. Input signals can be gen-
erated by clean TTL drivers or by mechanical
switches that require debouncing. The Signal
Generator has a built-in debouncing circuit that
should be enabled or bypassed depending upon
which type of driver is used.

The Signal Generator is shipped from the factory
configured for electrically-clean control signals
(that is, the internal debouncing circuit iz by-
passed).

HP 8673C/D

Refer to Section II, Installation, for the procedure
for enabling or bypassing the debouncing circuit.

NOTE
Section I, Installation, also shows the
pinout configuration of the AUX con-
nector as well as information for a
recommended mating connector.

3-20. AUX Output Lines

The AUX connector also has a ground line and
three TTL-compatible output lines. The output
lines are normally held at the high TTL level. The
End of Sweep line produces one 5 ps low-going
pulse at the end of each sweep. The Trigger line
produces one 5 us low-going pulse when the Signal
Generator has made a large frequency change
that may cause loss of phase lock in an instrument
tracking the Signal Generator, The Negative
Blanking line produces 5V for Z-axis blanking of
CRT displays that require a negative blanking
voltage.

Table 3-3. AUX Connecter Functions

Function

Dascription

INPUTS Recall 1

Recall Next

FREQ INCREMENT Up
FREQ INCREMENT Down
Trigger Single Sweep

Service

Stop Sweep

No Display

Recalls the contents of internal storage register 1,
Sequential recall of internal storage regiaters 2 through 9
Same as FREQ INCREMENT Up key

Same as FREQ INCREMENT Down key

Same as SINGLE key

Same as internal service switch (on A2AZ2 Key Code
Assembly). Refer to Section VIII, Service

Stops sweep. Sweep resumes when this line goes high

Blanks FREQUENCY MHz display when this pin is
grounded and the existing display changes

QUTPUTS Negative Blanking

Trigger

End of Sweep

-5V for blanking
One pulse when the Signal Generator has made a frequency
change that may cause loss of phase lock to an instrument

tracking the Signal Generator

One pulse at end of each sweep

Ground
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3-21, REMOTE OPERATION, HEWLETT-
PACKARD INTERFACE BUS

The Signal Generator can be operated through the
Hewlett-FPackard Interface Bus (HP-IB). Bus com-
patibility, programming, and data formats are
described in the following paragraphs.

Al front panel functions (except that of the LINE
switch and the backspace key) and remote-only
functions are programmable via HP-IB.

A quick test of the Signal Generator’s HP-IB inter-
face is described earlier in this section under
Remote Operator's Checks. These checks verify
that the Signal Generator can respond to or send
each of the applicable bus messages described in
Table 3-4.

3-22. HP-IB Compatibility

The Signal Generator hag a three-state, TTL, HP-
IB interface which can be used with any HP-IB
computing controller or computer for autornatic
system applications. The Signal Generator is pro-
grammable via the HP Interface Bus. Its pro-
gramming capability is described by the twelve
HP-IB messages listed in Table 3-4. The Signal
Generator’s compatibility with HP-IB is further
defined by the following list of interface functiona:
8H1, AH1, TS, TEO, L3, LEQ, 8R1, RL1, PP1,DC1,
DT1, and CO. A more detailed explanation of these
compatibility codes can be found in IEEE Stand-
ard 488-1978 (and theidentical ANSI Standard MC1.1).
For more information about HP-1B, refer to the
Hewlett-Packard Electronic Instruments and Sys-
tems catalog and the booklet titled “Improving
Measurements in Engineering and Manufactur-
ing” (HP part number 5952-0058).

3-23. Remote Mode

Remote Capability. The Signal Generator com-
municates on the bus in both remote and local
modes. In remote, most of the Signal Generator’s
front panel controls are disabled. Exceptions are
the LINE switch, the LOCAL key, the MTR keys,
the MESSAGE key, and the FREQUENCY, FREQ
INCR, SWEEP FREQ and SWEEP RATE keys for
diaplaying “hidden’ parameters. However, front
panel displays remain active and valid. In remote,
the Signal Generator can be addressed to talk or
listen. When addressed to listen, the Signal Gen-
erator automatically stops talking and responds
to the following messages: Data, Trigger (if con-
figured), Clear (SDC), Remate, Local, Local Lock-
out, and Abort. When addressed to talk, the Signal

Operation
- HP-IB

Generator automatically stops listening and sends
one of the following messages: Data, Require Ser-
vice, or Status Byte. Whether addressed or not, the
Signal Generator vesponds to the Clear (DCL),
Local Lockout, Clear Lockout/Set Local, and
Abort messages. In addition, the Signal Generator
can issue the Require Service message and the
Status Bit message.

Local-to-Remote Mode Changes. The Signal Gen-
erator switches to remote operation upon receipt of
the Remote message. The Remote message has
twa parts. They are:

a. Remote enable bus control line (REN) =et
true.

b. Device listen address received once {(while
REN is true).

When the Signal Generator switches to remote,
the RMT annunciator on the front panel turns on.
With the exception of VERNIER, which may
change by less than 0.1 dB, the Signal Generator’s
control settings remain unchanged with the
Local-to-Remote transition.

3-24, Local Mode

Local Capability. In local, the Signal Generator’s
front panel controls are fully operational and the
instrument responds to the Remote message. The
Signal Generator can send a Require Service mes-
sage, a Status Byte messsage, and a Status Bit
message,

Remote-to-Local Mode Changes, The Signal Gen-
erator always switches to local from remote when-
ever it receives the Local message (GTL} when
addressed to ligten or the Clear Lockout/Set Local
message. (The Clear Lockout/Set Local message
sets the Remote Enable control line {REN | false.)
The Signal Generator can also be switched tolocal
by pressing the front panel LOCAL key (assumilng
Local Lockout is not in effect). With the exception
of VERNIER, which may change by less than 0.1
dB, the Signal Generator’s control settings remain,
unchanged with the Remote-to-Local transition.

Local Lockout. When a data transmisggion is intex-
rupted, which can happen by pressing the LOCAL
key to return the Signal Generator to local mode,
the data could be lost. This would leave the Signal
Ceenerator in an unknown state. To prevent this,'a
local lockout ia recomnmended for purely automatic

331
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Table 3-4. Message Reference Tahle () of 2}

HP 8673C/D

HP-1B
Messape

Response

Related
Commands
and
Controls

Data

All front panel functiong (except the LINE switch and the Backspace
key) and remote-only functions are bug programmable

If in remote and addressed to listen, the Signal Generator executes a pre-
viously selected program code. It responds equally to the Group Execute
Trigger (GET) bua command and program code TR (a Data message).

Sets output to 3000.000 MHz at —70 dBm with sweep and modulation off.
Resets many additional parameters ag shown in Table 3-6. Responds
equally to Device Clear (DCL) and Selected Device Clear (SDC) bus
commands.

Remote mode is enabled when the REN bus control line is true. However,
remote mode is not entered until the first time the Signal Generator is
addregsed to listen. The front panel RMT annunciator lights when the
instrument is actually in the remote mode.

The Signal Generator returns to local mode (front panel control). It
responds equally to the Go Tb Local (GTL) bus command and the front
panel LOCAL key.

Local
Tockout

The LOCAL key iz disabled. Only the controller can return the Signal
Generator to loeal (front panel control).

Clear
Lockout/
Set Local

The Signal Generator returns to local (front panel control) and loeal
lockout is cleared when the REN bus control line goes false.

Pass Con-
trol/Take
Control

The Signal Generator has no controller capability.

Require
Bervice

The Signal Generator sets the SRQ bus control line true if one of the fol-
lowing conditions exists and it has been enabled by the Request Mask to
send the message for that condition: Front Panel Key Pressed, Front Panel
Entry Complete, Change in Extended Status, Source Settled, End of
Sweep, Entry Error, and Change in Sweep Parameters,

Status
Byte

| The Signal Generator responds to a Serial Poll Enable (SPE) bus com-

mand by sending an &bit byte when addressed to talk. If the instrument is
holding the SRQ control line true (issuing the Require Service message) bit
7 (RQS bit) in the Status Byte and the bit representing the condition caus-
ing the Require Service message to be issued will both be true. The bits in
the Status Byte are latched but ean be cleared upon receiving the Clear
Status (CS) program code, executing the Output Status function, or execut-
ing a serial poll while the SR control line is held true.

.y
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Table 34. Message Referenee Table (2 of 2)

HP-IB
Messape

Rasponse

Related
Commands Inierface

and Functions™

Contrals

Status

data line.

The Signal Generator responds to a Parallel Poll Enable (PPE) FPPE
Bit bus command by sending a bit on a controller selected HP-IB PPD

FPC
FPU

Abort The Signal Generator stops talking and listening. IFC

Ta,TE()
LELEO

*Commmands, Control lines, and Interface Funetions are defined in IEEE Std 488-1978. Knowledge of these may not be necessary if your
vontroller's manual describes progrumming in terms of the twelve HP-IB Messages shown in the left column,

Complete HP-IB capability as defined in IEEE Std 488 and ANSI Std MC1.1 is: SHI, AH1, T5, TEO, L3,

LEO, SR1, RL1, PP1, DC1, DT1, and CO.

Local Mode (cont'd)

applications. Local lockout disables the LOCAL
key and allows return-to-local only under program
control.

NOTE

Return-to-local can also be accomplished
by turning the Signal Generator's LINE
switch to STRY, then back to ON. How-
ever, this technique has some disadvan-
tages:

a. It defeats the purpuse and advan-
tage of local lackout (that is, the system
controller loses conirol of a system
element).

b. There are several HP-1B conditions
that reset to default states at turn-on.

3-25. Addressing

The Signal Generator interprets the byte on the
eight HP-IB data lines as an address or a bus
command if the bus is in the command mode. The
command modeis defined as attention controf line
(ATN) true and interface clear control line (IFC)
false. Whenever the Signal Generator is addressed
(if in local or remote), either the TLK or LS8N
annunciator on the front panel turns on.

The Signal Generator’s Talk and Listen addresses
can he set from switches located ingide the instru-
ment or from the front panel. The address selec-
tion procedure is degcribed in Section II.

The decimal equivalent of the addresses can be
digplayed in the FREQUENCY MHz display by
pressing and holding the LOCAL key. This is the
decimal equivalent of the last five bits of both the
Talk and Listen ASCII address codes. Refer to
Table 2-1 for a comprehensive listing of all valid
HP-IB address codes.

Listen Only Meode. If the internal Listen Only
switchissetto 1", the Signal Generatoris placed
in the Listen Only mode. The instrument then
responds to all Data messages, and the Trigger,
Clear, and Local Lockout messages. It can also
respond to a parallel poll with the Status Bit mes-
sage. However, the Signal Generator cannot send
Data messages and cannot respond to a serial poll
with the Status Byte message.

The Signal Generator's Listen Only address can
also be set from the front panel by keying in 4 0,
then pressing the STO key and the LOCAL key.
Note that the FRONT PNL ENABLE switch on
the internal HP-IB address switch must be set to
“1"” to allow front panel entries.

Talk Only Mode. If the internal address switches
are set to a valid Talk address and the Talk Only
awitchis setto “1”, the Signal Generatoris placed
in the Talk Only mode. In this mode the instru-
ment is configured to send Data messages when-
ever the bus is in the data mode. It can also send
the Status Byte message in response to a serial
poll.

3-33
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Addressing (cont'd)

The Sighal Generator’s Talk Only address can
also be set from the front panel by keying in 5 0,
then pressing the 8TO key and the LOCAL key.
Note that the FRONT PNL ENABLE switch on
the internal HP-IB address switch must be set to
“1" to allow front panel entries.

3-26. Turn-on Default Conditions

Several HP-IB parameters are reset at turn-on.
The parameters and their default conditions are
listed below.

+ HP-IB Local Mode
Immediate Execution Mode
Unaddressed

Trigger Configuration cleared
Request Mask cleared

SRQ cleared

3-27. Displays

The RMT annunciator is on when the Signal Gen-
erator is in the remote mode and after it has
received its firgt Data message. The TLK annun-
ciator is on when the Signal Generatoriz cuxrently
addressed totalk; the LSN annunciatoris on when
the Signal Generator is currently addressed to
listen. The SRQ annunciator is on when the Sig-
nal Generator is sending the Require Service
message,

The MESSAGE key lights for the same conditions
in remote ag in local. The message ¢an be read in
either remote or local when the Signal Generator
is under program control. Once the message has
been read the key light turns off, whether.or not
the causing condition has been crorrected.

The FREQUENCY MHz and RANGE dBm dis-
plays operate in remote mode just as they do in
local. Hidden parameters ean still be displayed in
the FREQUENCY MHz display by pressing and
holding theix front panel keys. (This capability is
not available to the controller since it cannot hold
a program codein the same manner that an opera-
tor can hold down a key. However, the Qutput
Active Parameter talk function allows the con-
troller to use its display for showing the current
value of hidden parameters.)

3-28. Qutput Level

Setting output level is the only front panel feature
that is not operatedin an identical mannerin local
and remote modes. In local, RANGE is set in steps

3-34
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of 10 dBm and displayved in the RANGE dBm dis-
play. The VERNIER knob sets the intermediate
values of output power and is read on the meter. In
remote, VERNIER is set in 0.1 dB steps. A selec-
tion of programming codes allows either com-
bined or independent setting of the RANGE and
VERNIER power. The entry format is [Program
Code] {Numeric Value] [Units Terminator|. The
code LE sets both range and vernier. The code RA
sets just the range. The code VE sets just the
vernier.

In going from local to remote the output level
might change by a fraction of a dB. In going from
remote to local the front panel knob takes control.
There is no assurance of whether the power will go
up, go down, or stay the same.

3-29. Data Messages

The Signal Generator communicates on the inter-
face bus primarily with Data messages. Data
messages consist of one or more bytes sent over
the bus’ data lines when the bus is in the data
mode (attention controlline [ATN]false). Unless it
is set to Talk Only, the Signal Generator receives
Data messages when addressed tolisten. Unless it
is set to Listen Only, the Signal Generator sends
Data messages or the Status Byte message when
addressed to talk. Virtually all instrument opera-
tiong available in local mode can be performed in
remote mode via Data messages. The major excep-
tions are changing the LINE switch setting and
changing the HP-IB address of the Signal
Generator.

3-30. Receiving Data Messages

The Signal Generator responds to Data messages
when it is enabled to remote (REN control line
true) and it is addressed to ligten. The instrument
remaing addressed to listen until it receives an
Abort mesaage or until its talk address or a uni-
versal unlisten command is sent by the controller.

Data Message Input Format. The Data message
string, or program string, consists of a series of
ASCII codes. Each code is typically equivalent to
a front panel keystroke in local mode and follows
one of three formats:

* [Program Code] [Numeric Value] [Units Tex-
minator] [EOS]

» [Program Code] [Numeric Value] [E0S]

s [Program Code] [EOS]
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Receiving Data Messages (cont'd)

Program codes are typically 2 character mnemon-
ics. All codes normally used by the operator to
control the Signal Generator are given in Table
3-7, HP-1B Program Codes.

Numeric values are either a single decimal digit, a
set of 11 characters or less representing a number,
or a string of binary bytes. A string of 11 charac-
ters maximum can be expressed in decimal form
only. Digitas beyond the front panel digplay capa-
bility of a particular parameter are truncated.
Therefore, it is best to format the data so that it is
rounded to the correct number of digits.

Units terminators are 2 character codes that ter
minate and scale the associated numeric value.
Frequency can be entered in GHz, MHz, kHz, or
Hz. Sweep time values are entered in milligeconds.
Power values are entered in dB.

End-of-String messages (EOS) can be the ASCII
characters Line Feed (LF), semicolon (;}, or the bus
END megsage (that is, bus lines EOI true and ATN
falge). The at sign (@) acts as an EOS when the
Signal Generator is in the Deferred Execution
mode.

Valid Characters. The ASCII characters used for
program strings are: A-Z az 09 . -+ LF , ; @,
The alpha program codes can be either upper or
lower case gince the Signal Generator will accept
either type (they can be interchanged). Spaces,
unnecessary signs (+, -}, leading zeros, and car-
riagereturns (CR) areignored. However, if a space
or other such character were inserted between 2
characters of a program code, the program code
would be invalid and any remaining charactersin
a string might be misinterpreted by the Signal
Generator. After receiving an invalid program
code, the Signal Generator requires a valid pro-
gram code before it will respond to numeric entries.

Immediate Execution Mode. ASCII characters can
be accepted in the Deferred or Immediate execu-
tion modes. Immediate Execution is the default
mode at turn-on. It can be set, if necessary, by
gsending the program code @3. In this mode the
Signal Generator produces an End-of-String (EOS)
message at the end of each character and does not
require one from the controller. The Signal Gener-
ator processes each character before accepting the
next one. Therefore, the Immediate Execution
mode does slow down overall data transfer. How-
ever, the Signal Generator can switch faster after

Operation

the final EOS message than it can in the other
mode. This is useful when the system controller is
slow enough (data rate <1000 bytes/second) that it
cannot take advantage of the Deferred mode’s
transfer speed or when switching fime, independ-
ent of message length, is more important than
program executton speed.

Deferred Execution Mode, This ASCII mode must
be gelected by sending the program code @2. In
this mode, the Signal Generator accepts strings up
to 96 characters at a time, executing the string
upon receiving an EOS message. The Signal Gen-
erator produces its own EOS message upon receipt
of the 96th character in a string. If a block of
strings containing more than 96 characters is
sent, the first 96 characters are accepted and the
Signal Generator holds the bus busy until it exe-
cutes them. Then the next 96 characters are
accepted and so0 on until the entire block ig ac-
cepted. If only one string of legs than 96 characters
is sent, the Signal Generator accepts the strings
and frees the bus allowing program execution to
continue.

Binary Mode. The Signal Generator’s Reqguest
Mask is programmaed in binary format. Alsc, learn
mode data is sent and received in binary. Binary
data is always processed in the Immediate Execu-
tion mode.

3-31. Sending the Data Message

The Signal Generator can send Data messages
when addressed to talk. It remains configured to
talk until it is unaddressed to talk by the con-
troller. To unaddress the Signal Generator, the
controller must send the Signal Generator’s listen
address, an Abort message, a new talk addresg, or
a universal untalk command.

Talk Functions. The types of information that the
Signal Generator can gend in a Data message are:

+ Front Panel Learn Mode

Special Function Learn Mode

Messages

Quiput Active Parameter

Output Couple

Quiput Lock Frequency

Test Interface

Qutput Status

Output Request Mask Value (explained later
under Sending the Request Mask Value).

Each function is enabled by first addressing the
Signal Generator to listen. Then, the Signal Gen-

* 8 % % & & 8 2
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Sending the Data Message (cont'd)

erator must receive a Data message with the
appropriate program code. When the Signal Gen-
erator is addressed to talk, it will output data for
the selected talk function. If the controller does not
repeat the program code or send a new one, the
Signal Generator sends data for the last selected
talk function when it is addressed to talk. How-
ever, it is recommended that a talk function pro-
gram code be sent each time, prior to addressing
the Signal Generator to talk. This will ensure that
the Signal Generator sends the appropriate data.
Refer to Table 3-5 for a summary of talk functions.

Front Panel Learn Mode. The front panel learn
mode uses the controller’s memory to learn and
store a data string that desecribes the Signal Gen-
erator’s current front panel setting. Onee an instru-
ment state has been learned, the Signal Generator
can be restored to that configuration at a later
time. The learn mode requires a controller that can
transfer information in bhinary form.

After receiving an L1 program code (Front Panel
Learn Mode) and when addressed to talk, the Sig-
hal Generator sends 2 ASCII characters, @ and A,
followed by a string of 94 8-bit binary bytes con-
taining information on the front panel configura-
tion. This binary data can then be stored in the
controller's memory for future use. In addition, as
each configuration goes out onto the bus, itis also
stored in the Signal Generator’s register 9. The
most straight-forward way to program the system
controller i3 to use a loop to read 96 binary charac-
ters and store them in an array.

When the Signal Generator is addressed to listen,
the binary data can be returned to it in 96-byte
strings. When the Signal Generator detects the
@A, it will expect the next 94 characters to be in
thelearn mode string. A checksum is embedded in
the string g0 that possible errors in the storage or
transmission of the data will be detected, and the
input will be ignored.

Whenever data is being transferred between con-
troller and Signal Generator, it must do so in unin-
terrupted strings. If a data string is broken or
inteyrupied, the data could be lost or offset, and
misinterpreted by the Signal Generator. An offset
of data bytes can persist through later data strings
until the Signal Generator is eventually switched
to standby, then on again.
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Special Function Learn Mode. This mode is in-
tended for servicing the Signal Generator. It is
similarin operation to the front panel leaxn mode.
Afterveceiving an L2 program code (Special Func-
tion Learn Mode) and when addressed to taik, the
Signal Generator sends 2 ASCII charcters, @ and
9, followed by a string of 24 8-bit binary bytes. This
binary data can then be stored in the controller’'s
MeEmory.

The binary characters are directly related to the
digital outputs of the Signal Generator’s internal
controller. There is no checksum or other error
detecting scheme, allowing diagnostic and other
special functions that are not normally possible
with the Signal Generator. Refer to Section VIII,
Service, for additional information.

Messages. This function enables the MESSAGE
key to beread under program control. After receiv-
ing an MG program code (Message) and when
addressed to talk, the Signal Generator sends a
two-digit number coded in ASCII followed by a
Line Feed (LF) and EQIL The codes represent entry
errors and instrument malfunctions, The two-
digit codes are explained on the operating infor-
mation pull-out card and in the Message Detailed
Operating Instruction. The Message can always
be read by pressing the MESSAGE key, even
when the Signal Generator is in remote mode.
However, reading the Message once, either in
remote or local, elears it to 00 (No Error) whether
or not the causing condition has been corrected.

Output Active Parameter. This function allows the
user to determine the present value of a specific
parameter. After receiving the program code for a
value-selectable parameter followed by the pro-
gram code QA (Output Active) and when ad-
dressed to talk, the Signal Generator will output a
string over the bus consisting of the following:
| Selected Program Code]|Current Numeric Value|
[Units Terminator|{LF and EQI|. Any parameter
that has a numeric value associated with it can be
interrogated. An exception to this output formatis
Hteps. When the controller sends “SPOA”, the
Signal Generatox returns with the string: 8P |Step
Size| HZ, 8P |Number of Steps| 85, |LF and EQI|.
The Signal Generator may output a program code
that differs from the code sent to it by the con-
troller. For example, the Signal Generator re-
gsponds with the program code CF (center fre-
quency) when sent FR (frequency) and MK (mar-
ker) when sent M1, M2, M3, M4, or M5 (Markers 1
through 5).
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Tahle 3-5. Talk Functions

Function Program Code

Signal Generator Dutput Response to Program Gode

GComments

Front Panel Learn Mode L1

96 Binary Bytes |EQL|

Special Funetion Learn
Mode

26 Binary Bytes |EQT |

See Section VIII, Service

Message MG

2 Digits |LF and EOI|

Qutput Active
Parameter

| Program
Code) DA

| Program Code| |Numerie Value|[Units
Terminator| {LF and EQI|

Valid Functions: CF, FI,
FA, FB, FS, M1-5, DW,
LE, VE, RA

SPOA

5P |Step Size| Hz, SP |4 of Steps | S55F
|LF and EQI|

Output Couple QC

[START Value|, |Center-Frequency
Value|, |Dwell Value| |LF and EQI|

Frequency is in Hz;
dwell is in seconds.

Qutput Lock Frequency OK

FR | Numeric Value| Hz |LF and EOI]

Test Interface T1 {1 Byte| 1 Byte [EOI|

Cutput Status 03

2 Bytes [EQI|

Output Request Mask OR 1 Byte |[EOT]

Sending the Data Message (cont'd)

Output Couple. After receiving the program code
OC (Output Couple) and when addressed to talk,
the Signal Generator sends a data string that gives
the current numeric values for the following param-
etevs in the order listed: [START|, [Center Fre-
quency{, [DWELL] |LF and EOI|. No program
codes prefix the numeric values. Hz is the implied
terminator for start and center frequency; seconds
is the implied terminator for dwell time.

Output Lock Frequency. This function causes the
Signal Generator to cutput the value of its tuned
frequency. After receiving the program code OK
and when addressed to talk, the Signal Generator
sends the value of the frequeney at which it is
currently phase locked. The data output from the
Signal Generator is in the following format: FR
[Numerie Value| HZ |LF and EOI|

Test Interface Function. This function allows test-
ing of the HP-IB interface. After receiving the pro-
gram code TT, followed by an 8-bit byte represent-

ing one or more data lines (see table below) and
when addressed to talk, the Signal Generator
gends the binary byte that it just received. Refer to
Section VIII, Service, for additional information,

HP-1B
Data Line | DIO8 | DIO7 | D106 | DIOS | DiQ4 | D103 | DIO2 | BIO1

Weight | 128 | 64 |32 [ 16| 8 | 4| 2| 1

Output Status. After receiving the program code O3
(Output Status) and when addressed to talk, the
Signal Generator sends two binary bytes, each 8
bits wide. The first byte is identical to the Status
Byte of the Serial Poll. The second byte is the
Extended Status Byte which provides additional
information. See Figure 3-8 for a description of
each Statug Byte. Bits in the main Status Byte are
cleared upon execution of the Output Status func-
tion or the Clear Status (C8) program code. Bits on
the Extended Status Byte are cleared by removing
the causing condition and performing the Cutput
Status function,
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3-32. Receiving the Clear Message

The Signal Generator responds to the Clear mes-
sage by assuming the settings detailed in Table
3-6. The Signal Generator responds equally to the
Selected Device Clear (SDC) bus command when
addressed to listen, and the Device Clear (DCL)
bus command whether addressed or not. The
Clear message clears any pending Requirve Serviee
message.

Table 3-6. Response to a Clear Message

Parameter Gondition

Immediate
Cleared
Cleared

Execution Mode
Request Mask
Require Service (SRQ)
Trigger Configuration Cleared
MESSAGE Cleared (set to 00)
RF QUTPUT ON
ALC INTERNAL
RANGE -70 dBm
VERNIER 0.0dB
AUTQ PEAK ON
MTR . LVL
AM._FM, and Pulse QFF

Modulation
FREQUENCY
FREQ INCR
START 2000.000 MHz
STOP 4000.000 MHz
AF 2000.000 MHz
MKR OFF
SWEEF MODE OFF
STEP 100 steps (20.000 MHz)
DWELL 20 ms
TUNE Knob ON
NOERMAL/BYPASS NORMAL

3000.000 MHz
1.000 MHz

3-33. Receiving the Trigger Message

The Signal Generator responds to a Trigger mes-
sage only if a response has been pre-programmed
(see Configure Trigger). Otherwise, it ignores a
Trigger message. It responds equally to a Trigger
message (with bus command GET} and a Data
message with program code TR (Trigger).

Configure Trigger. The Signal Generator’s re-
gaponseto a Trigger messageis set when it receives
a Data message containing the program code CT
followed by one valid program code. For example,
CTW®6 causes a gingle sweep (W6) when the Trigger
message is received.
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3-34. Receiving the Remote Message

The Remote message has two parts. First, the
remote enable bus control line (REN) is held true;
second, the device listen address is sent by the
controller. These two actions combine to place the
Signal Generator in remote mode. Thus, the Sig-
nal Generator is enabled to go into remote when
the controllier begins the Remote message, brut it
does not actually switch to remote until addressed
to listen the first time, When actually in remote,
the Signal Generator’s front panel RMT annun-
ciator lights.

3-35. Receiving the Local Message

The Local message is the means by which the
controller sends the Go To Local (GTL) bus com-
mand. If addressed to listen, the Signal Generator
returns to front panel control when if receives the
Local message.

When the Signal Generator goes tolocal mode, the
front panel RMT annuanciator turns off. However,
even when in loeal, if the Signal Generator is
being addressed, its front panel LSN or TLK
annunciator turns on.

3-36. Receiving the Local Lockout Message

The Local Lockout message is the means by which
the controller sends the Local Lockout (LLO) bus
command. If in remote, the Signal Generator
responds to the Local Lockout Message by dis-
abling the front panel LOCALkey. Thelocal lock-
out mode prevents loss of data or system control
due to someone accidentally presging front panel
keys. If, while in local, the Signal Generator is
enabled to remote (that is, REN is set true) and it
receives the Local Lockout message, it will switch
to remote mode with local lockout the first time it is
addressed to listen. When in local lockout, the Sig-
nal Generator can be returned to local only by the
controller (using the Local or Clear Lockout/Set
Local messages), by setting the LINE switch to
STRY and back to ON, or by removing the bus
cable.

3-37. Receiving the Clear Lockout/Set Local
Message

The Clear Lockout/Set Local messageis the means
by which the controller sets the Remote Enable
(REN) bus control line false. The Signal Generator
returns to local mode (full front panel control)
when it receives the Clear Lockout/Set Local mes-
sage. When the Signal Generator goes to local
mode, the front panel RMT annunciator turns off.
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3-38. Receiving the Pass Control Message

The Signal Generator does not respond to the Pass
Control message because it does not have this con-
traller capability.

3-39. Sending the Require Service Message

The Signal Generator sends a Require Service
message if one or more of the following conditions
exist and if it hag been pre-programmed to send
the message by the Request Mask.

* Front Panel Key Pressed: when the Signal
Generator is in local moede and one of the
front panel keys is pressed,

Front Panel Entry Complete: when the Sig-
nal Generator isinlocal mode and is finished
processing a front panel entry.

Change in Extended Status: when one of the
bits on the Extended Status Byte changes.

Source Settled: when the Signai Generator is
settled. Switching {ransients occur when RF
and AUTQ PEAK are turned on, and when
FM ranges and frequency are changed. If the
controller responds to the Signal Generator
as soon as the source ig settled, instead of
waiting a specified time, program speed is
increased.

Entry Error: When an invalid keystroke or
program command occurs.

New Sweep Parameters: when the value of
START, STOP, AF, DWELL, STEP, or any
Marker changes.

The Signal Generator can send a Require Service
message in either the local or remote mode.

The Signal Generator sends a Reguire Service
message by setting the Service Request (SRQ) bus
line true. The SRQ annunciator on the front panel
turns on when the Require Service message is
being sent. The Require Service message is cleared
after the Output Status function or the Clear Sta-
tua (CS) program code has been executed by the
controller.

Request Mask. The Request Mask functions within
the Status Byte. It determines which bits can set
the RQS bit true (see Figure 3-11) and consequently
set the SR@ bus line true.

Operation

The Request Mask is set by the program code @1
followed by an 8-bit byte (a Data Message). The
value of the byte is determined by summing the
weight of each bit to be checked. Each bit, if true,
enableg a corresponding condition to set the RQS
bit true. Thig message is executed immediately
and does not require an End-of-String message to
be sent. At turn-on, the Request Mask is cleared
(that 15, set to 0).

Sending the Request Mask Value (a Data Message).
After receiving an OR program code (Cutput
Request Mask) and when addressed to talk, the
Signal Generator will send a single binary word (8
bits) that describes the present state of the mask.
The bit pattern can be interpreted with the infor-
mation in Figure 3-11.

NOTE

This byte is sent with the bus EOI line
true, thus terminating the message.

3-40. Sending the Siatus Byte Message

After receiving a Serial Poll Enable bus command
(8PE) and when addressed to talk, the Signal
Generator sends a Status Byte message. The mes-
sage consizts of one 8-bit byte of which 7 bits cor-
respond to the pattern and descriptions for the
Eequest Mask. The remaining bit, bit 7, is the RQS
Request Service bit (see Figure 3-11).

The RQS bit is set when one of the other seven
conditions exists and that condition has been
enabled by the Request Magk. Bits 1—6 and 8
might be true regardless of conditioning by the
Request Mask. However, if a condition has not
been selected by themask, it cannot cause the RQS
bit to be set true.

Extended Status Byte. A second status byte is
available but can only be accessed via the Output
Status function (see explanation under Sending
the Data Message}. Bit 8 of the Status Byte indi-
cates whether a change has occurred in the Ex-
tended Status Byte. If Bit 3 iz true, the second
status byte should be accessed via the Output Sta-
tus funetion to determine the cause of the status
change. The bit pattern can be interpreted with
the informattion in Figure 3-11.

3-41. Clearing the Status Byte

Once the Signal Generator sets the SRG) bus line
true, it is no longer allowed to alter the Status
Byte. If a bit has been enabled and the condition
occurs after the SRQ bus line hasg been set tyue, the
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STATUS BYTE [#1)

BIT 8 7

4 3 z 1

WEIGHT 128 64

8 4 2 1

RQS Bit
Request
Service

Change in
Bweep
Parame-
ters

Condition

Front Front
Panel Fanel
Entry Key
Complete | FPressed

Change
in Ex-
tended
Status

Source
Settled

EXTENDED STATUS BYTE (#2]

BIT 7 i

4 1

WEIGHT 64 32

8 1

ALC Un-
leveled Fail-
ure/On

Condition

Power Not
Locked Ref Test

External - | Self-

Failed

Figure 3-11, Status Byte Informatian

Clearing the Status Byte (cont’'d)

bit is stored in a buffer and is read the next time
the Signal Generator receives the Serial Poll Ena-
ble (SPE) bus command. When addressed to talk
(following SPE), the Signal Generator sends the
Status Byte message.

After the Status Byte message has been sent it will
be cleared if the Serial Poll Disable (SPD) bus
command is received, if the Abort message is
received, or if the Signal Generator is unaddressed
to talk. However, bits stored in the buffer waiting
to be read are not cleared. Regardless of whether or
not the Status Byte message has been gent, the
Status Byte and any Require Service message
pending will be cleared if a Clear Status (CS) pro-
gram code is received or the Output Status func.
tion is executed.

NOTE

The Signal Generator must receive o
universal untalk command after send-
ing the Status Byte message. Most sys-
tem controllers send this automatically.
Howewver, if a universal untalk command
is not sent, the SREQ bus line may not be
re-initialized and pending Service Re-
quests may get lost.

3-42. Sending the Status Bit Message

The Signal Generator sends the Status Bit mes-
sage (if configured) as part of the interface’s
response byte to the Parallel Poll Enable (FPE)
bus command. In order for the Signal Generator to
respond to a Parallel Poll Enable bus command it
tnust be assigned a single HP-IB data line by the
controller. The controller also assigns the logic
level of the bit. Both tasks can be accomplished by
the Parallel Poll Configure (PPC) bus command. If
the Signal Generator is sending the Require Ser-
vice message, it will set its agsigned status bit true.
The Signal Generator can send the Status Bit
message without being addressed to talk.

The dataline that the Signal Generatoris assigned
to respond on can be cleared by turning the

ingtrument to STBY or by sending the Parallel

Poll Unconfigure (PPU) bus command.

3-43. Receiving the Abort Message

The Abort message is the means by which the
controller gets the Interface Clear (IFC) bus con-
trol line true. When the Abort message is received,
the Signal Generator becomes unaddressed and
stops talking or listening.
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Table 3-7. HP-IB Program Codes

Program
Code

Parameter

Pragram
Code

Parameter

AO
AP
Af
Al
A2
Al
NM
BY
314
Bl
CF
C5
CcT
CwW
{1
C2

AM QFF

Level (RANGE and VERNIER)
AM OFF

AM OFF

AM 30%

AM 100%

NORMAL

BYPASE

NORMAL

BYPASS

Center Frequency

Clear Status

Configure Trigger

CW Frequency

ALC TNTERNAL

ALC DIODE

ALC FWR MTR

dB

AR

dB

FREQ INCREMENT (Down)
FM DEVIATION OFF
DWELL

FM DEVIATION OFF
FM DEVIATION OFF
FM DEVIATION .03 MHz
FM DEVIATION .1 MHz
FM DEVIATION .3 MHz
FM DEVIATION 1 MHz
FM DEVIATION 3 MHz
FM DEVIATION 10 MHz
START Sweep Frequency
STOP Sweep Frequency
FREQ INCR

FREQ INCR
FREQURENCY

AF

FREQ INCR

Hz

Hz

FREG INCREMENT (Up)
Instrument Preset

kHz

AUTO PEAK QFF
AUTO PEAK ON

AUTO PEAK without extra settling time
Level (RANGE and VERNIER)
Front Panel Learn Mode
Special Function Learn Mode
MESSAGE

Marker(s) OFF
milliscconds

Milz

Marker(s) QFF

Marker 1

Marker 2

Marker 3

Marker 4

Marker 5

TUNE Knob OFF

TUNE Knob QFF

TUNE Knob ON

OA
OC
OK
OL
OR
05
PL
PO
PO
Pl
Pz
P3
RA
RC
RD
RFO
R
RL
RM
RO
RS3
RUJ
RO
R1
an
SF
SM
sp
B8
5T
5U
8V’

Output Active Parameter
Output Couple

Output Lock Frequency
Front Panel Learn Mode
Output Request Mask
Cutput Status

Power Level (RANGE and VERNIER)

PULSE QFF

PULSE OFF

PULSE OFF

PULSE NORM

PULSE COMP

RANGE

Recall (RCIL)

RANGE Down 10 dB

RF OFF

RF ON

Recall (RCL)

RS Mask

RF QFF

Reset Sweep

RANGE Up 10dB

RF OFF

RF ON

Slave Down

STEP

MANUAL Sweep

STEP

Steps (suffix)

Store (3T0)

Slave Up

Service Function

Test Interface

Execute Trigger

Meter LVL

Meter AM

Meter FM

FREQ INCREMENT (Up;
VERNIER

SWEEP MQDE OFF
SWEEP MODE OFF
SWEEP MODE OFF
AUTO Sweep

MANUAL Sweep
SINGLE Sweep

SINGLE Sweep: Arm Only
SINGLE Sweep: Arm and Begin
Master Sweep

Slave Sweep

Marker(s) QFF

Marker 1

Marker 2

Marker 3

Marker 4

Marker 5

FRE(Q display off

FREQ display on

Start of Front Panel Learn Mode
Prefix for Request Mask
Deferred Execution Mode
Immediate Execution Mode

Start of Special Function Learn Mode
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Tabie 3-8. Messages

Definition Code Definition

00 NOQ ERROR 14 STEP SIZE TOO SMALL FOR SPAN.

Prags STEP to see result {maximum number
of steps is 9999).

15 STEFP &IZE = S8PAN. Step size is set to span.
01 | FREQUENCY OUT OF RANGE 16 | BAND CROSSING IN AUTO SWEEP

02 FREQ INCR QOUT OF RANGE

as CANNOT STORE REGISTOR 0 MESS&gES 20 — 24 are HP-18 errors, The entry is
igrored.

07 | NUMBER OF STEPS OUT OF RANGE 21 | HP-IB DATA WITHOUT VALID PREFIX
08 | DWELL OUT OF RANGE 22 | INVALID HP-1B ADDRESS ENTRY

09 | MARKER NUMBER NOT 1—5 23 | TALK FUNCTION NOT PROPERLY SPECI-
FIED.

24 OUTPUT LEVEL OUT OF RANGE

Messages 01 -- 09 are oparator errors. The entry is
tqnored and the previous values are retained.

Messages 10 through 16 are “soft errors” that result
from unusual combinations of gweep entries. A mes-
sage is displayed and all entered values ara stored in
anticipation that further entries will resolve the conflict.

Messages 30 — 99 are service-related errors. Refer to
Section VI in the manual.

10 START FREQ=8TOP FREQ. N sweep.
11 | SWEEP SPAN RESULTS IN START FRE- 9 | AUTO PEAK MALFUNCTION
QUENCY OUT OF RANGE. Truncated 92 RECALL CHECKSUM ERROR
sweep will result. a5 LLOSS OF DATA ON POWER UP
SWEEP SPAN RESULTS IN STOP FRE- 96 | MEMORY TEST FAILURE
QUENCY OUT QF RANGE, Truncated
sweep will result.

NUMBER OF STEPS ADJUSTED TO GIVE 98 | RAMTEST FAILURE, A2ATH
STEF SIZE IN EVEN kHz. Press STEP to see 99 RAM NOT FUNCTIONAL AT
result. POWER UP

a7 ROM TEST FAILURE, AZA10
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Operation Verification

SECTION IV, Part 1
OPERATION VERIFICATION

4-1. INTRODUCTION

The procedures in this section tegt the critical elec-
trical performance of the Signal Generator using
the specifications of Table 1-1 as the performance
standards. Section IV iz divided into two parts.
Section IV, Part 1, Operation Verification, is con-
tained in Volume 1 of the HP 8673C/D Operating
and Service manual and presents tests for check-
ing the major specifications of the Signal Genera-
tor. Section IV, Part 2, Performance Tests, is con-
tained in Volume 2 and provides the most compre-
hengive check of apecifications. In addition a
simpler functional check is included in Section I11
under Operators Checks.

4-2. EQUIPMENT REQUIRED

T'able 1-4, Operation Verification Test Equipment,
lists the equipment recommended for the Opera-
tion Verification tests only. Equipment required
for the full Performance Tests, Operators Checks,
adjustments and troubleshooting is listed in Table
1-3, Recommended Test Equipment. A coded sym-
bol by each equipment explains its intended pur-
pose (troubleshooting, Performance Test, etc), Any
equipment that satisfies the critical specifications
given in the tables may be substituted for the
recommended models except where noted. Some
equipment is operated by a controller and the HP-
IB and cannot be substituted.

4-3. PERFORMANCE TEST RECORD

Results of the Operation Verification Tests may be
tabulated in Table 4-6, Operation Verification
Test Record, at the end of Section IV, Part 1,
Volume 1. Results of the Performance Tests in
Section IV, Part 2, Volume 2, may be tabulated in
the Performance Test Record at the end of that
section, Each table lists the acceptable limits for
each specification tested. If test results are re-
corded during an incoming ingpection of the in-
strument, they can be used for comparison during

periodic maintenance or troubleshooting. The test
results may alsc be useful in verifying proper
adjustments after repairs are made.

4-4. TEST PROCEDLURES

It is assumed that the person performing the fol-
lowing tests understands how to operate the speci-
fied test equipment. Equipment settings, other
than those for the Signal Generator, are stated in
general terme, except where critical. For example,
a test might require that a spectrum analyzer's
resolution bandwidth be set to 100 Hz: however,
the time per division would not be aspecified and
the operator would be expected to set that control
so that the analyzer operates correctly.

It iz algo assumed that the operator will select the
cables, adapters, and probes required to complete
the test setups illustrated in this section.

4-5. OPERATION VERIFICATION

Section IV, Part 1 contains the Operation Verifi-
cation tests. These teata should be performed after
repairing the Signal Generator, They can also be
used for incoming inspections and preventative
maintenance. They are not intended to be a com-
plete check of specifications, but they will provide
90% confidence that the Signal Generator 1s meet-
ing its major performance specifications. The
Operation Verification can be performed with less
time and eguipment than the full Performance
Tests, in Section IV, Part 2, Volume 2 of this
manual.

Operation Verification includes the following
tests:

1) Turn-on

2) Frequency Range and Resolution

3) Qutput Level

4) Frequency and Amplitude Modulation
5) Pulse Modulation
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OPERATION VERIFICATION

4-6. TURN-ON CHECKS
Procedure 1. Set the upper and lower LINE gwitches to ON.

2. Ensurethatthe megsagekey LED iz not flaghing. If message keyis flaghing refer to
pull-out card for list of message codes,

Press RCL 0. Verify that the instrument is now preset to the following conditions:
RF OUTPUT to ON

ALC INTERNAL to ON

QUTPUT LEVEL RANGE to -70 dBm
AUTO PEAK to ON

MTR LVL on

AM, FM, and PULSE Modulation to OFF
FREQUENCY to 3000.000 MHz

FREQ INCR to 1.000 MHz:

START to 2000,000 MHz

STOP to 4000.000 MHz

AF to 2000.000 MH=

SWEEPF to OFF

STEPF to 100 Steps (20.000 MHz)

DWELL to 20 ms

TUNE Knob to ON

All Status Annunciators off

MESSAGE key light off
NORMAL/BYPASS to NORMAL
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m OPERATION VERIFICATION

4-7. FREQUENCY RANGE AND RESOLUTION

Specification

Electrical Characteristics Parfarmance Limits Condittang

FREQUENCY

Range (8673C) 0.05—158.6 GHz
(0.01—18.6 GHz overrange)
(86730 0.05--26.0 GHz
(0.01=—26.5 GHz overrange)

Resolution 1 kHz 0.05 to 6.6 GHz

2 kHz 6.6 10 12.3 GH=z

3kHz 12.3 to 18.6 GHz

4 kHz 18.6 to 26,0 GHz (8673D)

Description This test checks the frequency range and resolution in each frequency band using a
frequency counter. The full frequency range is further checked hy increasing the

frequency in 1.111111 GHz steps and ensuring that the Signal Generator remains
phase locked at all frequencies.

Equipment Frequency Counter HP 5343A

fm Procedure 1. Connectthe equipment as shown in Figure 4-1. Set the Signal Generator rear panel
' INT/EXT switch to EXT. Remove FREQ STANDARD jumper and connect A3.J10
to 10 MHz frequency standard cutput from counter.

4P 8673C/D SYNTHESIZED
SIGNAL GENERATQR
Tt FREQUENCY

oo Dt:uuu:l:lncluu:l FREQ. COUNTEH

FREQ STANDARD §T0
(raar panel) ouT

=
ca

RF OUTPUT 5081 'NPUTJ
Y,

T
Fiqure 4-1, Frequency Range and Resofution Test Selup

Select 1 kHz display resolution on the counter.

Set Signal Generator to 1 GHz, FREQ INCE to 1 kHz, and the output power to 0
dBm. The counter should read 1.000000 GHz +1 count on the counter.

0999999 GHz (/) 1.000001 GHz

Step frequency up 1 kHz, then step it down I kHz while observing the counter.
Ensure that the Signal Generator output frequency is accurate within +1 count.

1 kHz resolution —_— ()
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FREQUENCY RANGE AND RESOLUTION (cont'd)

Procedure 5. Repeat steps 3 and 4 using frequencies of 4 GHz, 8 GHz, 15 GHz, and, for the HHP
(cont'd) 86730, 20 GHz. The Signal Generator frequency should step up by 1,2,3, and 4kHz
respectively even though the FREQ INCR is set to 1 kHz. This is due to the

minimum resolution in each band.

4.0 GHz, 1 kHz Resolution LV}
8.0 GHz, 2 kHz Resolution R (V)
15.0 GHz, 3 kHz Resolution S (V)

8673D anly
20.0 GHz 4 kHz Resolution - W

Set the Signal Generator frequency to 1.0 GHz and FREQ INCR to 1.111111 GHa.

Step the Signal Generator from 1.000000 GHz to 11.000000 GHz in 1.111111 GHz
steps and read counter frequency at each step. (Some steps will not exactly equal
1.111111 GHz, depending upon the resolution of each frequency band). The counter
reading should agree with the Signal Generator front panel reading within *1
count. In addition the Signal Generator NOT PHASED LOCKED front panel LED
ghould remain off at all frequencies.

2111111 GHz
3,222 222 GHz
4 333 333 GHz
5.444 444 GHz
6.555 550 GHz
7.666 666 GHz
8.777 778 GHz
9.888 888 GHz
11.000 000 GHz

2111110 GHz
3,222 221 GHz
4.333 232 GHz
5.444 443 GHz
6.585 554 GHz
7.666 665 (+Hz
8.777 777 GHz
9.888 887 GHz
10.999 999 GHz

SN (V)

—— W
R (V)

W

)
)

— W)

)
W)

2111112 GHz
3.222 223 GHz
4.333 334 GHz
5.444 445 GHz
6.555 556 GHz
7.666 667 GHz
8.777 779 GHz
0.888 889 GHz
11.000 001 GHz

NOTE

Fast stepping or tuning of frequency may cause the NOT PHASED
LOCKED LED to flash on momentarily. This is normal and does not
indicate a malfunction.

8. Disconnectthe frequency standard cable and replace the jumper removed in step 1.
Set the switeh to INT.
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Operation Verification

4-8. OUTPUT LEVEL

Specification

Description

Equipment

Elestrical Characteristics

Performance Limits

Ganditions

RF QUTPUT
Output Level:
Standard Calibrated Qutput*
Normal Mode

(B673C)
(8673D)

Bypass Mode
(8673C)
(B673D)

Flatness

Absolute Level Accuracy
0.05 — 6.6 GHz

+11 dBm to -100 dBm
+5 dBm to =100 dBm
+2 dBm to —100 dBm
+6 dBm to -100 dBm

+8 dBm to -100 dEBm
+5 dBm to -100 dBm
+7 dBm to ~100 dBm

+0.50 dB
+0.75 dB
+1.00 dB
+1.25 dB
+1.75dB
+2.00dB
*1.75dB
+2.25dB
+2.45dB
+2.75 dB

+2.75dB & £0.1 dB per 10dRE
step

0.05 to =<2.0 GHz
2.0 to =16.0 GH=z
16.0 to 18.6 GHz
16.0 to 26.0 GHz

2.0 to <16.0 GHz
16.0 to 18.6 GHz
16.0 to 26.0 GHz

0.05 to =2.00 GHz
Q.05 to 6.6 GHz
0.05 to 123 GHz
0.05 te 1868 GHz
0.05 to 26.0 GHz

+10 dBm output
level range

0 dBm output level
range

-10 dBm output
level range

-20 dBm output
level range

-30 dBm output
level range

=-30 dBm output
level range

*For Options 001, 004, 005, see Table 1-1.

High level checks are made with a power meter, Low level accuracy is checked using a

spectrum analyzer.

Power Meter
Oscilloscope

Power Sensor
Preamplifier, 20 dB

Power Amplifier, 20dB ......

Attenuator, 10 dB (2)
Spectrum Analyzer

HP 8447D

........ vvv. HP B447E

HP 8491A Option 010

HP 8566A
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QUTPUT LEVEL (cont'd)
NOTE

A power meter with an analog meter such as an HP 435B can be
substituted for the HP 436A/1980A combination.

Procedure 1. Connect equipment as shown in Figure 4-2.

HP 8736/D SYNTHESIZED 0SCILLOSCOPE

SIGNAL GENERATOR

POWER METER RECORDER

{rear paned)

RE OUTPUT h JSENSOH aloc
. 1
| I

VERTICAL
INFUT

Figure 4-2, High Level Accuracy and Flatness Test Setup

Output Level

2. Set Signal Generator to 50 MHz, and FRE@ INCR to 100 MHz. Set AUTO PEAK
to ON. Set output Jevel to the output listed in line a, 0 dB Reference column, of
Table 4-1.

NOTE

Use the appropriate part of Table 4-1 to find the 0dB reference level for
the power meter, and to record the frequency and check for satisfactory
performance.

Set oscilloscope to dc coupled, (.05 V/division. Adjust controls to center the de
voltage on the display. Press dB(ref) on power meter to establish a 0 dB reference.
Power meter should now read 0.0 dB.

Step the Signal Generator from 50 MHz to 1950 MHz in 100 MHz steps while
observing oscillogcope for minimum power indication. (The display is proportional
to the Signal Generator output power). Record the worst case frequency in
Table 4-1.

Set the Signal Generator to the frequency recorded. Ensure that output level can be
set to =0 dB as read on the power meter, This will ensare that the specified
maximum leveled output power is available at all frequencies in this range.

Set Signal Generator to 2.0 GHz and FREQ INCR to 200 MHz. Set output power to
the level listed in line b of the table, as read on the Signal Generator output meter.

Press dB (ref) on power meter to establish a 0 dB reference.
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OUTPUT LEVEL (cont'd)

Procedure
(cont'd)

8. Tunethe Signal Generator in 200 MHz gteps from 2to 16 GHz, adjusting the power
meter’s calibration factor and recording the worst case frequency. Readjust the
output power to =0 dB reference at the recorded frequency to ensure that the
specified power i available at all frequencies in this range.

Repeat step 7 and 8 with the Signal Generator in the BYPASS mode using the
cutput level listed in line ¢.

. Repeat steps 7 and 8, starting at 16.0 GHz, with FREQ INCR of 200 MHz, Use
NORMAL/BYPASS switch settings and output levels ligted in lines d and e, or
lines f and g, as appropriate for your instrument.

Tahle 4-1. Maximum Leveled Quiput Power [1 of 2)

Standard Instrumeant

Frequency
Ranga

0 do Reference
Level

Worst Case
Frequency

HP 8673C/D
a) NORMAL

b} NORMAL
c) BYPASS

HP 8673C:
d) NORMAL
e) BYPASS

HP 8673D:
f) NORMAL
g) BYPASS

50-—1950 MHz

2.0—16.0 GHz
2.0—16.0 GHz

16.0—18.0 GHz
16.0—18.0 GHz

16.0—26.0 GHz
16.0—26.0 GHz

11 dBm

5 dBm
8dBm

2dBm
5dBm

6 dBm
7 dBm

OPTION 001

Frequency
Range

0 dB Reference
Leve|

Worst Case
Fraquency

HP 8673C/D
a) NORMAL

b} NORMAL
¢} BYPASS

HF 8673C:
d) NORMAL
e) BYPASS

HP 8673D:
f} NORMAL
g) BYPASS

50—1950 Mz

2.0—16.0 GHz
2.0—16.0 GHz

16.0=18.0 GH=z
16.0—13.0 GHz

16.0—~26.0 GHz
16.0—26.0 GHz

i2dBm

7 dBm
10dBm

4dBm
7 dBm

9dBm
10 dBm
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DUTPUT LEVEL (cont'd)

Tahle 4-1. Maximum Leveled Output Power (2 of 2}

OPTION 004

Frefquency
Bange

0 dB Reference
Level

Worst Case
Frequancy

HP 8673C/D
a) NORMAL
b) NORMAL
cy BYPASS

HP 8673C:
d) NORMAL
g) BYPASS

HP 8673D;
f) NORMAL
g) BYPASS

50—1960 MHz
2.0—16.0 GHz
2.0—16.0 GHz

16.0—18.0 GHz
16.0—18.0 GHz

16.0—26.0 GHz
16.0—26.0 GHz

10 dBm
4 dBm
7dBm

1 dBm
4 dBm

4 dBm
5dBm

PTION 005

Frequency
Range

0 dB Reference
Leval

Worst Case
Frequancy

HP 8673C/D
a) NORMAL

b) NORMAL
c) BYPASS

HP 8673C:
d) NORMAL
e) BYFPASS
HP 8673D:

) NORMAL
g) BYPASS

50—1950 MHz

2.0—16.0 GHz
2.0—16.0 GHz

16.0—18.0 GHz
16.0—18.0 GHz

16.0—26.0 GHz
16.0—26.0 GHz

12 dBm

6 dBm
9dBm

3 dBm
6 dBm

7 dBm
2 dBm

Level Flatness

11. Set Signal Generator frequency to 50 MHz and output level to —5dBmin the 0 dBm
range. Set the power meter for 0 B reference at this level.

12. Tune to 1950 MHz in 100 MHz steps while observing the oscilloscope for minimum
power indication. Record the minimutn output power, as read on the power meter,
for the .05 — <2 (GHz frequency range, in Table 4-2.

13. Continue tuning to 6.550 GHz and record minimum power for the 0.056—6.6 GHz
range. Continue tuning to 12.550 GHz, then 18.550 GHz and for the HP 8673D,
9% 550 GHz. Record the minimum power for each range in Table 4-2.

14. Repeat steps 11 through 13, but this time record maximum power levels for each of
the specified ranges.
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OUTPUT LEVEL (cont'd)

Procedure 15. Compute the total +variation for each range listed below.
{cont’d)
NOTE
The plus and minus specification for power output is not referenced toa
particular frequency. The specification rather, represents the total
power vartation over the entire frequency range.

Table 4-2. Level Flatness

Frequancy Range Level Flatness Calculationg

0.056 — <2.0GHz Minimum
Maximurn
Total Variation

0.05 — 6.6 GHz Minimum

Maximiim
Total Variation
0.05 —12.3 GHz Minimum

! Maximum —_—
Total Variation ... =2.00dB
0.05 — 18.6 GHz Minimum o
p ,
Maximum

Total Variation .. =250dB

HP B673D only: .
0.05 — 26 GH= Minimum

Maximum
Total Variation

High Level Accuracy

16. Set Signal Generator to 50 MHz, QUTPUT LEVEL RANGE to () dBm and output
level to ~10 dBm as read on the Signal Generator front panel meter. Ensure that
actual power level, as read on power meter, is within the limits in Table 4-3.

17. Repeat step 16 for the other frequencies and power levels shown in Table 4-3.

Tabla 4-3. High Level Accuracy (1 of 2)

Dutput Level Output Minimum Maximum
Frequency Range Leval Limit Measured Limit

50 MHz 0dBm -10 dBm ~11.75 dBm P -8.25 dBm
-5 -4.7%dBm | — -3.25 dBm

0 -1.75dBm | . +1.75 dBm

+3 +1.25 dBm - 4.75 dBm

0 -2 00 dBrn R +2.00 dBm
+11 +200dBm | oom— | +13.00dBm
-10dBm -12.25 dBm —— -7.75 dBm
-20 dBm -2245dBm | -} -17.55dBm
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.g

OUTPUT LEVEL {cont'd)
Table 4-3. High Level Accuracy (2 of 2]

Freguency

Output Level
Range

Output
Leval

Minimuri
Limit

Measurad

Maximum
Limit

1.9 GHz

0dBm

+10 dBm

-10 dBm
-5
0
+3
0
+11

-11.75 dBm
-6.75dBm
-1,75 dBm
+1.25 dBm
-2.00 dBm
+0.00 dBm

-8.25 dBm
-3.25 dBm
+1.75 dBm
+4.75 dBm
+2.00 dBm
+13.00 dBm

0dBm

-5
0
+3
0
+5

-11.75 dBm
—6.75 dBm
=1.75 dBm
+1.25 dBm
—2.00 dBm
+3.00 dBm

-8.25 dBm
-3.26 dBm
+1.75 dBm
+4.75 dBin
+2.00 dBm
+7.00 dBm

+10 dBm

-12.25 dBm
—7.25 dBm
—2.25 dBm
+0.75 dBm
-2.50 dBm
+2.50 dBm

—7.75 dBm
-2.75 dBm
+2.25 dBm
+5.25 dBm
+2.50 dBm
+7.50 dBm

Low Level Accuracy
18. Connect equipment as shown in Figure 4-3.

HP B873C/D SYNTHESIZED

SIGNAL GENERATOR

Trr auTeuT
\ STEP 18

1

J‘SENSQH

LI
POWER
SENSOR

10 dB

SPECTRUM ANALYZER

+20 dB
POWER
AMPLIFIER

ATTENUATOR

sreez ] T )
7

10 dB

ATTENUATOR

+20dB

‘IPHEAMPLIFIER

Figure 4-3. Low Lavel Accuracy Test Setup

5082 INPUT
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OUTPUT LEVEL (cont'd)

Procedure 19.

{cont'd)

20

21.
22,

23.

Set Signal Generator to 95 MHz, RANGE to -20 dBm. Set VERNIER for 0 dBm as
read on the Signal Generator output meter.

Peak the Signal Generator with the AUTO PEAK key.
Adjust the VERNIER for a power meter reading of -20 dBm + 0.01 dB.

Disconnect the power meter and connect the Signal Generator to the spectrum
analyzer as shown in Figure 4-3.

Set the spectrum analyzer vertical sensitivity so that the peak of the signal ia set to
the center horizontal graticule as a reference. This calibrates the center graticule
line for an absolute reference power level of —20 dBm.

. Set the range of the SBignal Generator to —30 dBm and adjust the Signal Generator

VERNIER for a reading of 0 dBm on the Signal Generator output meter,

. Increase the spectrum analyzer sensitivity level 10 dB with the IF sensitivity

control, This should bring the signal level back up near the center graticule line.

. Read the difference between the new signal level and the center reference graticule

in dB. Calculate the actual power as follows.

Signal Generator RANGE (step 24) —________dBm
Difference measured in step 26 .. dB
Actuallevel _ dBm

Record the actual level in Table 4-4, It should be within the
limits listed.

. Repeat steps 24 through 26 with Signal Generator settings of -40 and 50 dBm in
atep 24.

Record the Signal Generator signal level (at —50 dBm) on the spectrum analyzer
digplay.
Range-50dBm _ dEm

. Remove the two 10 dB attenuators, set the spectrurn analyzer IF sensitivity 20 dB

higher, and zet the vertical sengitivity to bring the gignal back to the game refer-
ence level recorded in step 28, This calibrates the center graticule line for an
absolute reference power level of ~50 dBm.

. Repeat gteps 24 through 26 with Signal Generator settings of 60 dBm through 90

dBm.
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OUTPUT LEVEL (cont'd)

Tahle 4-4. Low Level Accuracy

OUTPUT LEVEL Corrected
RANGE Power Levels

30 dBm
-40 dBm
—50 dBm
=60 dBm
—70 dBm
—80 dBm
=090 dBm
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4-9. FREQUENCY AND AMPLITUDE MODULATION

Specification
Elecirical Characteristics Performance Limits Gondltions

AMPLITUDE MODULATION
Indicated Meter Accuracy *+11% of reading 3% of range 100 Hz to 10 kHz rates

Accuracy Relative to External +9% of reading +2% of range 100 Hz to 10 kHz rates
AM Input Level

FREQUENCY MODULATION
Indicated Metor Accuracy +12% of reading £3% of range 100 kHz rate

Aceuracy Relative to External +7% of reading +3% of range 100 kHz rate
FM Input Level

Description FM and AM accuracies are checked directly at low frequencies using a modulation
analyzer. AM ig checked at frequencies above 2 GHz by mixing down to a 100 MHz IF
and measuring with a modulation analyzer.

Equipment Modulation Analyzer HP 8902A /117224,
Test Oscillator
Ac Voltmeter
Local Oacillatoy
Mixer RHG DMS1-26
HP 8493C Option 010

Procedure 1. Connect equipment as shown in Figure 4-4,

HP BB73(/D SYNTHESIZED
SIGNAL GENERATOR

TEST OSCILLATOR AC VOLTMETER

FMINFUT T QuTPUT INPUT
OUTPUT
b \_STEP I

\. _SIERZ _.° —

MODULATION ANALYZER

EENVSEUHH JSENSC\H
1
I

Figure 4-4. FM/AM Accuracy Test Setup
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FREQUENCY AND AMPLITUDE MODULATION (cont'd)

Procedure Frequency Modulation
(cont'd) - 9

3.

4,

5.

Set Signal Generator to 100 MHz, 1 MHz FM RANGE and meter to FM. Set test
oscillator to 100 kHz frequency and 283 mVrms as read on the voltmeter. This
corresponds to 400 kHz peak deviation with a modulation index = 4.

The Signal (Generator front panel meter should read 400 +78 kHz.
Indicated Meter Accuracy 322kHz 478 kHz

Read actual FM deviation on modulation analyzer. FM deviation should be 400
+58 kHe.

Relative FM Accuracy 842kHz . 458 kHz

Reduce test oscillator frequency from 100 kHz to 50 kHz, Verify that the FM
QVERMOD front panel LED is on. This indicates that the modulation index has
been exceeded. Increase test oscillator frequency to 100 kHz. FM OVERMOD LED
should turn off.

FM OVERMOD Annunciator — (1)

Amplitude Moduiation

6.

7,

Set Signal Generator to 500 MHz, FM off, AM to 100 % RANGE, and meter to AM,

Connect test oscillator to AM INPUT. Set test oscillator frequency to 10 kHz and
output level to 636 mVrms. Thig corresponds to 50% AM depth.

Signal Generator front pane! meter should read 90% AM depth + 10%.
Indicated Meter Accuracy 80% .. 100%

Read actual AM depth on modulation analyzer. Modulation analyzer should read
90% AM depth + 10.1%.

Relative AM Accuracy H00MHz 799% . 100.1%

. Connect equipment as shown in Figure 4-5.
. Set local oscillator to 3.0 GHz frequency and output level to +7dBm.

. Set the Signal Generator to 0 dBm on 0 dBm RANGE, frequency to 3.1 GHz,

100% AM RANGE.

. Set test oscillator frequency to 10 kHz and amplitude to 0.636 Vrms as read on the

voltmeter,

. Modulation analyzer should read an actual AM depth of 90% +10.1%.

31GHz 79.9%
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FREQUENCY AND AMPLITUDE MODULATION (cont'd)

HP BB73C/D SYNTHESIZED

TEST OSCILLATOR AC VOLTMETER

RF
P I OUTPUT J INPUT
\.

| S

LOGAL DSCILLATOR MODULATION ANALYZER

SENSOR
10 dB POWER
ATTENUATGR Lo SENSOR
100 MH=

MIXER

Figure 4-5. AM Accuracy Test Selup

15. Set the frequency of the local oscillator to 17 GHz and the Signal Generator to
17.1 GHz. Set the output power of the Signal Generator on an HP 8673C to -3 dBm
in the 0 dBm RANGE, For HP 8673D, leave output power set to { dBm.

The modulation analyzer should read 20+ 10.1%,

17.1 GHz
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4-10. PULSE MODULATION

Specification
Electrical Characteristics Parformance Limits Conditions

PULSE MODULATION
ON/QOFF Ratio =56 dB 50—250 MHz
=80 dB 0,25—26.0 GHz

Rise and Fall Times AUTO PEAK enabled
<20 ns 0.05t0<2.0 GHz
<40 ns 2.0to 26.0 GHz

Peak Level Accuracy +1.5dB 0.05 to <2.0 GHz
+1.5/-1.0 dB 2.0to 26.0 GHz

Overshoot, Ringing <25% 0.05—8.6, 7.2—26.0 GH=z
<30% 6.6—7.2 GH=

Description Rise time, overshoot, ringing, and peak level accuracy are measured at 50 MHz with an
oscilloscope. On-off ratio is measured at 50 MHz and at 6.7 GHz with a spectrum
analyzer. A local oscillator and mixer is used with an oscilloscope to measure peak level
accuracy at 6.7 GHz, and to measure rise time, overshoot and ringing at 6.7, 12, 18 and
19.6 GHz. The IF frequency used is 50 MHz.

Equipment Spectrum Analyzer cvvev... HP 85606A
Pulse Generator HP 5013B
Ogcilloscope HP 1980A
Local Oscillator HP 8340A
Preamplifier, 20 dB
Power Amplifier, 20 dB
Mixer . RHG DMS1-26
Attenuator, 104dB (2) HP 8491A Option 010
Attenuator, 10 dB HP 8493C Option 010

Procedure 1. Connect equipment ag shown in figure 4-6,

Rise Time, QOvershoot and Ringing at 50 MHz

2. Press RCL 0 on the Signal Generator, Set FREQUENCY to 50 MHz, RANGE and
VERNIER to 0 dBm, and PULSE to NORM.

3. Set pulse generator to 1 MHz PRF, 200 ns width, and 2V peak output level. Set
Channels A and B of the oscilloscope to 50 ohim input impedance.

4, Center the 50 MHz RF pulse waveform on the oscilloscope display, Adjust the
oscilloscope vertical position and sensitivity controls so that the pulse base line is
one division from the bottom graticule line and 5 divisions high in peak amplitude.
See Figure 4-7.

&
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OPERATION VERIFICATION

PULSE MODULATION (cont'd)

HP 8673C/D SYNTHESIZED
SIGNAL GENERATOR

] PULSE
mo_ T o ooomoooooon GENERATOR DSCILLOSCOPE

=] ooooco O EBR2S )
o] Dm.’-! @ oz SEBE- s

=i [=]

RF PULSE i PULSE EXTERNAL EXTERNAL A
OUTPUT INPUT ouTPUT TRIG OUT TRIG IN 5062
VERTICAL

INPUTS

I

SPECTRUM ANALYZER lﬁf
TTENUATOR 20 dB
A {26 GH2) PREAMPLIFIER

I
\STER1e ../

Figure 46. Low Freguency Pulse Test Setup

poat—-— 100 ns —— |
Figure 4-7. Risetime, Qvershoot and Ringing Measurement

5. Measure the pulse rige time, overshoot and ringing. Record the results.
Rise Time (10% to 80%.) —_— . 20ns
Overshoot and ringing _— 2E%

Peak l.evel Accuracy at 50 MHz

6. Adjust the pulse width on the pulse generator for a 100 ns RF pulse as displayed on
the oscilloacope.

7. Switch Signal Generator to PULSE OFF mode.
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OPERATION VERIFICATION

PULSE MODULATION (cont'd)

Procedure
(cont'd)

8. Adjust the oscilloscope vertical sengitivity for a display 5 divisions above the pulse
base line. The peak of the CW signal is now the CW peak reference level. See Figure
4-8.
NOTE
Do not adjust the vertical position controls after the CW peak reference
level and pulse base line have been set.

CWPEAK REF e
LEVEL

PULSE BASE ———
LINE

ot —— 100 ng ——30=]
Figure 4-8. Pulse Level Accuracy Measuremenl

9. Switch back to PULSE NORM. Measure the difference between the CW peak
reference level and the average peak pulse level excluding any over/undershoot.
Record the peak leval accuracy.,

NOTE

The error can be read in percent. Using 8 divisions CW peak reference,
each division represents 20% error. Measured error must be within the
limits of —-15.8% (0.8 division) and +13.8% (+0.9 division) on the
oscilloscope display. This is equal to 1.5 dB peak level accuracy.

Peak Level Accuracy — 50 MHz -158%_ 4+188%

ON/OFF Ratio at 50 MHz and 6.7 GHz

10. Disconnectthe RF output from the 10dB attenuator and amplifier. Connect it to the
input of the spectrum analyzer as shown in Figure 4-6,

11. Press the PULSE OFF switch on the Signal Generator.

12. Adjust spectrum analyzer to display the 50 MHz C'W signal so that the peak of the
signalis at the top of the display. The resolution bandwidth should be set for 300 Hz
or less, and the span per division to 2kHz or less, to reduce noise.

. Disconnect the pulse generator signal from the Signal Generator PULSE IN. Press
the PULSE NORM switch. The signal level should be at least 55 dB below the
reference established in PULSE OFF mode.

ON/OFF Ratio — 50 MHz —__ 55dB



http://www.manualslib.com/

HP 8673C/D Operation Verification

OPERATION VERIFICATION

PULSE MODULATION (cont'd)

Procedure 14. Change the Signal Generator frequency to 6.7 GHz and repeat steps 11 through 13.
{cont'd) The signal level should be at least 80 dB helow the reference.

ON/OFF Ratio — 6.7 GHz — 80dBc

15. Connect equipment as shown Figure 4-9.

HP BE73C/D SYNTHESIZED
SIGNAL GENERATOR

PULSE
BENERATOR 0SCiLLOSCOPE

PULSE EXTERNAL EXTERNAL

RE A
ouTPUT ouT TRIG OUT TRIG IN

5082
BNE VERTICAL

’] TEE INPUTS
10 dB

ATTENUATOR 20 dB

(26 GH2) 2048 POWER

0MHz L | I |

10dB 1048
RF PREAMPLIFIER AMPLIFIER
. ATTENUATOR ATTENUATOR
MIXER ; [ | | ! S

Lo

LOCAL OSCILLATOR

\—J

Figure 4-3. High Frequency Pulse Test Setup

16. Set the local oscillator to 6,75 GHz and output level to +7 dBm. Set the Signal
Generator to 6.7 GHz. Set RANGE to 0 dBm and the VERNIER t0 -10 dBm. This
will result in a 50 MHz IF pulse modulated signal displayed on the oscilloscope.

17. Center the waveform on the oscilloscope display. Adjust the oscilloscope vertical
position and sensitivity controls so that the pulse base line is one divigion from the
bottom graticule line, and 5 divisions in peak amplitude. See Figure 4-7. Measure
rise time and overshoot. Record results in Table 4-5.

Rise Time at 6.7 GHz — 40mns

Overshoot and Ringing at 6.7 GHz 3%
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OPERATION VERIFICATION

PULSE MODULATION (cont’d)

Procedure 18, Repeat steps 7, 8, and 9 to measure peak level accuracy.
(cont'd)

19. Repeat measurement, for rizetime and overshoot, at 12 and 18 GHz, keeping the
local oscillator frequency 50 MHz above the Signal Generator frequency. For the
HP 8673D, repeat also at 19.6 GHz.

Table 4-5. Risetime, Overshoot, and Peak Level Accuracy

Signal Logal Overshoot
Generator Oscillator Rize Time and Peak Level Accuracy
Fraquancy Fraquency Ringing

6.7 GHz 6.76 GHz — 30%

12 GHz 12,05 GHz — 25%
18 GHz 18.05 GHz — 2%

HP 8673D: .
19 GHz 13.05 GHz
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Table 4-6. Dperation Verification Test Record (1 of 4)

Hewlett-Fackard Company
Model HP 8673C/D Tested by
Signal Generator

Serial Number Date

Para. Test
No. Min. Max.

47 FREQUENCY RANGE AND RESOLUTION

Accuracy (GHz) (GHz)
1.000 000 0.999 985 1.000 001

Resolution

1.0 GHz, 1 kHz Resclution
4.0 GHz, 1 kHz Resolution
8.0 GHz, 2 kHz Resolution
15.0 GHz, 3 kHz Resolution

8673D only
20.0 GHz, 4 kHz Resolution

Accuracy (GHz]
All readings within £ one count (GHz) (GH=z)

2.111111 GHz 2111110 2111112
3.222 222 GHz 322220 3.222 223
4.333 333 GHz 4.333 332 4,333 334
5.444 444 GHz 5.444 443 5.444 445
6.555 555 GHz 6.555 554 6.555 556
7.666 666 GHz 7.666 665 7.666 667
8.777 778 GHz N 87177719
9,888 888 GH= 9.888 887 9.888 889
11.000 000 GHz 10.99% 999 11.000 001

OUTPUT LEVEL
Output Level
Frequency and Power
at Minimum Power Point

50 — 1950 MHz
Frequency wemmae. .. .
Minimurn power, NORMAL Standard +11 dBm

Option 001 +12 dBm
Option 004 +10 dBm
Option 005 +12 dBm

2.0 —<16.0GHz
Frequency
Minimum power, NORMAL Standard +5dBm

Option 001 +7 dBm
Option 004 +4 dBm
Option 005 16 dBmt

Standard +8 dBm
Option 001 +10 dBm
Qpticn 004 +7 dBm
Option 005 +9 dBm
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Table 4-6. Operation Verification Test Record {2 of 4)

Test

OUTPUT LEVEL (cont'd)
8673C only
16.0 — 18.6 GHz

Frequency ...

Minimum power, NORMAL Standard
QOption 001
Option 004
Option 005

BYPASS Standard
Option 001
Option 004
Option 005

3673D only
16.0 — 26.0 GHz
Frequeney ...
Minimum power, NORMAL Standard
Option 001
Option 004
Qption 005

BYPASS Standard
Option 001
Option 004
Onption 005

RN RN N

1111}

Level Flatness (Total Variation]
0.05—26.0 GHz £0.50 dB
0.05—6.6 GHz +0.75dB
0.05—12.3 GH: +1.00dB
0.05—18.6 GHz +1.25dB

8673D only
0.05—26.0 GHz £1.75 dB

High Level Accuracy

50 MHz Qutput Level

0 dBm Range -10 dBm ~11.75dBm | -8.25 dBm
-5dBm —6.75 dBm —_ —-3.25dBm

0dBm -1.75 dBm e +1.75 dBm

+3dBm +1.25 dBm - +4.75 dBm

+10 dBm Range 0 dBm -2.00 dBm —_— +2.00 dBm
+11dBm +9.00 dBm e +13.00 dBm

-10 dBm Range -10 dBm ~-12.25 dBm — -7.75 dBm

20 dBm Range -20 dBm —-22.45 dBm -_ | -17.55dBm

1.9 GHz
0 dBm Range ~10 dBrm -11.75dBm | —M— —5.25dBm
-5 dBm =6.75 dBm - -3.25dBm

0 dBm -1.75 dBm —_ +1.75 dBm

+3 dBm, +1.25 dBm e +4.75 dBm

+10 dBm Range 0dBm =200 dBm - +2.00 dBm
+11 dBm +0.00 dBm, _— +13.00 dBm
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Table 4-6. Cperation Verification Test Record [3 of 4]

Operation Verification

Test

Results

Actual

OUTPUT LEVEL [cont'd)
High Level Accuracy (cont'd)
20GHz= Output Level
0 dBm Range -10 dBm
-5 dBm
0dBm
+3dBm
+10 dBm Range 0 dBm
45 dBm

18.0 GHz
0d4Bm Range -10 dBm
-5 dBm
0 dBm
+8 dBm
+10 dBm Range 0 dBm

+5 dBm

Low Level Accuracy
95 MHz Output Level Range
-30 dBm
-40 dBm
-50 dBm
=60 dBm
=70 dBm
-80 dBm
=90 dBm

-11.75 dBm
-6.75 dBm
~1.75 dBm
+1.25 dBm
-2.00 dBm
+3.00 dBm

-12.25 dBm
-7.25 dBm
—2.25 dBm
+0.75 dBm
-2.50 dBm
+2.50 dBm

-32.75 dBm
-42.85 dBm
-52.95 dBm
-63.05 dBm
-753.15dBm
-83.25 dBm
-03.35 dBm

-8.25 dBm
-3.25 dBm
+1.75 dBm
+4.75 dBm
+2.00 dBm
+7.00 dBm

-7.25 dBm
-2.75 dBm
+2.25 dBm
+5.25 dBrn
+2.50 dBm
+7.50 dBm

-27.25 dBm
-37.15 dBm
-47.05 dBm
~56.95 dBm
-66.85 dBm
-76.75 dBm
~86.65 dBm

FREQUENCY AND AMPLITUDE MDDULATION
FM Input and Meter Accuracy
IndicatedMeter Accuracy
1 MHz Range, 400 kHz Deviation

Accuracy Relative to External FM Input
1 MHz Range, 400 kHz Deviation

FM OVERMOD Annunciator

Amplitude Modulation
Meter Accuracy
10 kHz Rate, 90% AM

Accuracy Relative to External AM Input
10 kHz Rate, 90% Depth
500 MH=z
3.1 GHz
17.1 GHz

322 kHz

342 kHz

478 kHz

458 kHz

100.1%
100.1%
100.1%
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Table 4-6. Operation Verification Test Record (4 of 4)

Test

PULSE MODULATION
Rise Time, Dvershoot and Ringing
50 MHz Rise Time
Overshoot and Ringing

Peak Level Accuracy
50 MHz

On-0ff Ratio (dB below reference signal)
50 MHz
6.7 GHz

Rize Time, Overshoot and Ringing
6.7 GHz Rise Time
Overshoot and Ringing

Peak Level Accuracy

12 GHz Rise Time
Overshoot and Ringing

18 GHz Rise Time
Overshoot and Ringing

8673D only
19 GHz Rise Time
Overshoot and Ringing
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