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Specifications describe the instrument’s warranied performance and
apply 24 hours aller the unit has beer connrcted ta the ac power and
10 minntes after instrumen: turn on.

Modes

Front panel Syrthests Mode keys are used (o selec) hetween good
spectral purity or high deviabon M with faster frequency switching
speed. Mormal instrument vperation uses "AUTO” mode selaction
which selects the best possible spectral purity for any modulation
setting, The standard unit has Mode 1 for high 'V deviations and
Maode 2 for good spectral purity, Mode 3 3z avaitable with Option B4
which improves spedtral purity but has lower FA deviations With this
option installed. all standard performance is still available and will be
selected automatically wilh high M deviations ar can be selected
manually for improved switching speed. Modes 4 and 5 are presently
not used on the FIP 36444,

Sypplentenin! Charactaristics are infemded (o previde infarmgticn wsefu!
imoapplying the instrement by givotg fapical, but net warrenled perfirm-
ance. Phese characterisiics are shewn in dabics or labeled a5 “hepicsi”
"approximate”, or "romingl ",

Frequency

Range: 251.46485 kHz to 1030 MHz., 251.46485 kHz 1o
2060 MHz with Option 002, See Optional Internal Modula-
tion Source for coverage below 252 kHz.

Frequency bands: The exact endpoints and their approxima-
tions for each frequency band of the instrument are shown

below.
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Resalation: 0.01 Hz.

Stability: Same as reference pscillator.

Frequency susitching time: <30 msec, to within 100 Hz of finat
frequency; <200 msec with FM on, < 300 msec in Mode 2,

Relative phase adfust: Adjustable in 1° phasze increments,

Internal reference oscillator
Stability, Gption 001: <5x10-!1/day aging after 10 day

Warm-np. Standnrd Option 001

23510 W duy
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SEXIRS 0 ST
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Aging:

Temperature:
Line voltazs:

4

Llectronic frequency conirol, Option Q01 £0.01 ppm for =1V
at rear panel connector. Valtage range is 1 10V, Input imped-
ance 10 k2

Reference cutpul: 10 MHz, »1V__level into 5018 output imped-
auce of 5002

External reference oscillator input: Acceprs 5 or 10 Mliz
=1 klz and v level vange of 0.5V 10 2V Tnput impedance is 5012

Spectral purity
Phase noise [CW, AM, or EM! operation)

Standard:
Cartier Offset Frequency
Frequency 1 kHz 20 kHz 100 kHz
(MHz} (dBe,/Haz} (dBe/Hz) (dRc/Hz)
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Mode 3: Available with Cption 004
Carrier Otfset Fregquency
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Typical single side band phase noise and spurs at 1 GHz
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T P at 1% maxium spacified deviation for offeets >1KHz, For offset
51 kHe, FM at .001% of maximum nor 1 Hz, whichever is greater.
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Spurious signals SWR: Ouipwt Level SWR

Harmonics: —30) dBe, autput =+10 dBm. =—2 dBm <221
Harmonics, with Option 002: «<—2 dBm <i.7:1
<-30 dBc, 0.25 to 1030 MHz, output <+8 dBm, <—10dBm <i.x1

<—25 dBc, 1030 to 2060 MHz, autput =+8 dBm.

Output impedance; 5000
Harmonics, with Option 0035:

<—25dBc, 0.25 to 1030 MHz, output <+8 dBm. Modulation

Sub harmonics: External modulation input: Coupling is ac or d¢ for AM, FiM
None, 0.25-515 MHz. and PM. Pulse modulation input is de coupled, 1V = 1%
<—60 dBc, 5315-1030 MH=x. peak input is required for calibrated operation in AM, FM

<—&{ dB¢, 1030-2060 MHz. and PM,
Non harmanic Je.—iohaz. £=27F ggg Sémiunltaneous modulation:
Mode 2: <—100dBc, =15 kHz offset, 0.25-1030 MI Iz, w AM FM, AM/Pulse, FM/Pulse, AM/FM/Pulse.
<-94 dBc, >15 kHz offset, 1030-2060 MHz. 15&  Simultancons internal and external modulation input:
Mode 3: <110 dBc, > 10 kHz offset, 0.25-1030 MHz. AM and FM.

<—104 dBe, >10 kHz offset, 1030-2060 MHz. . \
g Amplitude Modulation

Residual FM2 (CW, AM, FM? operation) AM depth: 0 to 100%, for output £+7 dBm.
Standard: AM resolution: 0.1%.
Post Detection Bandwidth AM indicator accuracy: (6% of sctting + 1%, up to 0%
Carrler Frequency depth, 1 kHz rate.
{MHz) D3 to 3 kHz - 4145 to 15 kHe AM distortion, at 400 Hz and 1 KHz rates:
(Hz rma) {Hz rmo} c "
RN T T Depth onfiguration
Standard With Option 002
PO50% R
Mode 3 Available with Option 004 AM 3 dB bandwidth:
=5 kHz, 0.25 to 8 MHz.
Post Detection Bandwidth }
Carrier Frequency >80 kHz, 8 to 128 MHz.
(MHz} 0.3 to 3 kHz 0.05 to 15 kHz >100 kHz, 128 to 2060 MHe.
{Hz rms) (Hz rms) Incidental phase modulation at 30% AM and 1 kHz rate:
s T I e e T <0.2 radians peak.
=] External AM input fmpedance: 60012
- Frequency Modulation
Sl 0 B | FM deviation ranges

Residual AM Carrier " Maximum Peak

<0.01% AM rme, 0.3 to 3 kHz post detection bandwidth. Frequency Deviation {kHz)
558 AM noise floor, > 100 kHz offset:

<—157 gt +10 dBm ouiput, 0.25-1030 MHz,
<--150 gt +15 dBm oufput. 1030-2060 MHz,

Outpuat
Maximum level: +16 dBm, 0.25 to 1030 MHz,

Option 002: +14 dBm, 0.25 to 1030 MHe,
+13 dBm, 1030 to 2060 MIIz.

Option 005 +13 dBm, 0.25 to 1030 MHz.
Minimum level: —137 dBm.
Resplution: 0.1 dB.

Absplute accuracy: 1 dB, output =—127 dBm. Typically
£3 dB, output <—127 dBm.

Reverse power protection: 30 watts from a 300 source, 25 V.,
Third order intermodulation: <—350 dBr. for frequencies up ta

1300 MHz with fwo sighals al +8 dBm. 23 kHz aparf passing
tirough n resistive combiner.

Dutputftjvef overrange! Typically 2 dB wmore than maximtum level, 2 Specified for 43 ta 63 Hr. power line. Typical for 400 Hz power line.
Level switching tHae: <50 msec. ? Deviation =0.1% of maximum available,




HP 8644 A specifications cont'd

FM resolution: 3 digits.
FM indicator accuracy:

Accuracy Percent Deviaticn Kates
5% T =% 0-30 kFlz
10% - - -'-:'sl_i."f_'ab z 0-100 kilz °
12% L1008 - B30 %Mz -
0% - e 1% 300 kHz : .,
FM distortion, rates 20 Hz to 100 kHz:
FM Deeviation Standard
0-5Y% 3%
S3=-100% 5%

FM distortion, mode 3: 1%.

Carrier frequency accuracy in FM: £0.5% of FM deviation
sething.

Incidental AM: <<().5%, deviation <6% of maximum or
20 kHz, whichever is lesa,

FM group delay flatuess: <10 psec, 20 Hz to 100 kHz Decredses
to <1 psec wsing special function 1211, AC coupled, 300 He to
100 kHz.

M preemphasis: 750 gsec, special function 122, internal or
external modulation.

External FM input impedance: 60032

Phase modulation

Maximum phase deviation: 400 radians, 1030 te 2060 MHz
decreases by half for each frequency band below this band.

Phase modulation indicator acouracy: = 10%
Phase wodulation distortion: <1%.

Phase modulation 3 48 bandwidth: >150 Hz,
External input impedance: 6000

Pulse modulation

On/off rati: >35 dB
>80 4B for 1030-2060 MH2.

Rise fall time: <100 nsec, between 10% and 904 response
paints.

Maximuem pulse repetition frequency: 1 MHz.

Minimuom pulse width: 0.5 usec.

Video feedthrough and cvershoof: <15%, 10 to 2060 Milz.

Cristput level accuracy; £2 dB.

External input level required:
On: >3.0V peak.
Off: <0.8V peak.
Damage Level: =+ 10V peak.

External input impedance; 6008

Internal modalation source
Rates: .3, 4, 1, 3kH=z

Frequency accuracy: 3%
Output level: 2 Vpk into 60080,
Digtortion: —60 JdBe

Amplitade tevel accuracy: 2%
Switching speed.: Typically 25 msec

% Accuracy at time of setting for rates that do not exceed maximum rate.
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Optional internal modulation source

Waveforms: sine, triangle, square, sawtooth and white
Craussian noise.

Frequency range: (.1 Hz to 400 kHz, internal modulation 3 dB
bandwidth is 100 kHz.

Frequency resolution: 0.1 Hz.
Frequency accuracy: Same as internal reference oscillator,

Maximuzm puatput level: 2V peak into 600). Typical accuracy
1%, ouztput =100 kilz

Output level resolution: 2 mV_
Typical cutput inpedance: 6004

Distortion: <0.1%, output at 2V peak and rates =15kHz2.

External owtput: For carvier frequencies below 252 kHz, complete
AM/EM /M and pulse iz available from the audio oulput,

Frequency sweep

Phase continuous sweep
Sweep type: Linear, phase continuous,
Sweep time: 20 mser 0 10 ser.
Maximum sweep span:

Maximum Span
{MHz}

Freqguency Range
{MHz}

Dgitally stepped sweep
Sweep type: Linear or log, frequency stepped.
Sweep time range: 300 msee to 1000 sec, The number of
steps maximized fm‘ the sel,qcted sweep lime. Typical time
per step is 90 msec.”

X axis output: Nominal 0 to 10V,

Z axis output: Nominal |5V during retrace.

Markers available: 3.

Remote programming

Interface: HP-IB {Hewlett-Packard’s implemeniation of
IEEE-488.2).

HP-1B select code range: 00 to 30, Interface function is
listener and talker.

Contral language: Hewlett-Packard Systems Language
(HP-5L).

Functions controlled: All front panel functions cxcept power
switch and knob.

TIEEE-488 functions implemented: SHI1, AH1, 16, TEQ, L4,
LED, 5R1, RL1, PPO, DCO, DT, €0, EZ.




General

Power requirements: +101% of 100V, 120V, 220V, or 240V;
48 to 440 Hz, 400 VA maximum.

Operating temperature range: ) to 55°C,

Stgrage temperature range: —55 to +75°C.

Leakage: Typical leakage is < | ¥V induced in a two-luen loop
1inch from any surface with output level <0 dBm,
Conducted and radiated inlerference meets MIL STD 4618
RE0Z and FTZ 1044, Specified leakage with Opton 010 is
0.1 uV induced in a resonant dipole 1inch from any surface
except the rear panel at the lellowing frequencies: 500 MHz,
B00 MHz, 1200 MHe. This is approximately equivalent to
0,05 ¢V induced in a two-turn loop.

Acoustic nojse; Typically <3.5 bels.

Internal calibration: The operator can initiate an instrument
calibration function that will ensure all specifications are
being met with a confidence level exceeding the acceptad
standard of 95%.

Internal diagnostics: The instrument maoniters its operation
and will alerl Ihe user to most internal malfunckons,
Built-in test capability locates dreuit malfunctions to allow
repair through module or cable replacement.

Calibration interval: 3 years (MTBC)

Storage registers: 10 full-function and 40 frequency famplitude
registers.

Memory erasure: All memory contents with the exception of
the instrument’s generic calibration data can be crased by
executing a special function. Erasure is accomplished
through the sequential writing of 1's and 0's intv all user-
accessible memory locations as described by Mil $td 380-380.

Weight: Approximately 26 kg (57 1bs.} net
and 37 kg (81 1bs.) shipping.

DMimensions: Approximately 177 mm H % 426 mm W X
624mm D (7 X 16,8 ¥ 24.6 in.)

Optien 010 adds 35 mm (1.4 in.) to the depth.

U.5. List

Ordering Information Price
HF B&644A Synthesized Signal Generator ... ..., $17,000
Option:
d01: High Stahility Time Base .. ..., ... ...... . 1,500
002: 2 GHz Doubled Qutput ... .......... $7.000
Q03: Rear Panel lnputs/Outputs ... ............. $400
{deletes frant panei mputsf’outputs)
0 Enhanced Spectral Purity ... L. $4.000
005: Electronic Attenumnator ........ . . . ... eeun. .. $500

{5 year warranty on attenuaior,
cannot be used with option 002)

D07: Synthesized Audio Oscillator ... ... ... .. $1000
010: Reduced Teakage Configuration ............. §1300
011: Transit Case (9211-2662) ....... ... ......... $300
(includes handles and wheels)
907: Front Handle Kit (3061-96901 ....... . ......... $65
908: Rack Flange Kit (5061-9678Y .................. $35
909: Combined Front Handle /Rack
Flange Kit {5061-9684) ............. .......... $90
910: Extra Manual Set . ......... . . ..., ... ..... $190
{includes Service Manual)
915: Add Service Manual . ... ... ... ... . ........ $65
W03 90 day On-site Warranty .. ......... . ...... N/C

{instead of standard 1-year
return t0 Hewlett-Packard)

W30: 3 vear Extended Return to Hewlett-T'ackard

Warranty ... o e $380
Rack Slide Kit (1494-005%) . ......... ............ $100
Service Kit (08645-61118) . ... ......... ... ..uuu.. $500
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