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VHF SIGNAL GENERATORS
Improved versatility and value 10-480 MHz
Models 608C/D/E/F; 8708A

SIGNAL SOURCES

Description
Models G608E and 608F provide high-quality, versatile per-
formance with distinctive ease of operation. The G08E pro-
vides an output of up to 1 volt over the range from 10 to 480
MHz, and the 608F provides an outpuc of up to 0.5 volt from
10 to 455 MHz.

The 608E is an improved version of the popular and time-
proven HP 608C/D Signal Generators. The instrument is a
master oscillator-power amplifier (MOPA) type with a broad-
band buffer amplifier stage between the oscillator and power
amplifier circuits for isolation. The MOPA design permits op-
timization of the oscillator stage for high stability of 0.005%
per 10 minutes, minimum residual FM, and low harmonics
without restricting the modulation characteristics. Modulation
is applied to the power amplifier stage with negligible effect on
the oscillator frequency.

Modulation capability

The use of feedback in the power amplifier section yields
excelient amplitude modulation characteristics,. Up to 959%
modulation can be achieved with modulating frequencies rang-
ing from 20 Hz to 20 kHz. Envelope distortion is very low,
less than 29 at 30% AM and less than 595 at 709% AM; thus
you can make more accurate measurements of the distortion
characteristics on receivers or detectors. Internal modulation
oscillators of 400 Hz and 1000 H2 are provided, and the
modulation percentage can be set and read directly on the
accurate front panel modulation meter. The buffer amplifier
stage between the master oscillator and power amplifier holds
incidental EM with AM to 2 minimum, assuring accurate mea-
surements.

Accurate output [evel

Output levels of the Models G08E/F are accurately attenu-
ated to provide continuously adjustable calibrated output from
0.1 microvolt to 1 vol¢ rms (G08E) or 0.5 volt rms (608F) into
a 50 ohm load. Direct calibration is provided in both volts and
dBm (1w —127 dBm) and the ourput czlibration is accurate
to within 1 @B at any frequency or level setting. The output
system of the GO8E/F is a well matched 50 ohm circuit which
minimizes mismatch ambiguities as a factor in overall measure-

ment accuracy. The extremely wide range of output amplitnde
control makes the 608E/F very useful for driving bridges and
filters as well as complete receiver measurements including
sensitivity, selectivity, 2nd image rejection.

Models G608E/F provide an auxiliary RF output; this fixed
level (180 millivolts rms minimum) CW signal is for use with
an HP 524sL Counter for very accurate indication of carrier
frequency. On the 608F, this output is also for use with the
8708A Synchronizer. Using the auxiliary RF output does not
place any restriction on the modulation capabilities nor on the
main RF output level. The units also contain a crystal calibrator
to provide accuracy frequency checkpoints at every 1 or 5 MHz
throughout the frequency range,

High settability

The fine frequency vernier is an electronic fine tuning adjust-
ment of the output frequency. Frequency settability with better
than 10 ppm resclution is possible to obtain precise settings for
critical tests, When used with the iaternal crystal calibrator,
GO8E frequency accuracy can be increased by a factor of 50
(factor of 100 for the 608F) over the main dial calibration of
195, without the use of an external {requency meter.

608F/8708A combination

The Mode) 8708A Synchronizer is an easy-to-use frequency
stzbilizer that allows the 608F to be phase-locked at any fre-
quency. Full AM and output level features of the G608F are
retained ducing phase-lock. The B708A increases frequency
stability by a factor of 250 with the extra benefit of 8708A
precise tuning resolution for setability to 2 parts in 107. The
608F/8708A combination also permits narrowband frequency
and phase modulation to be applied with vecy low distorrion.

Specifications, 608E/F
Frequency characterlistics

Range: G08E: 10 - 480 MHz in 5 bands (10-21, 21-43,
43-95, 95-215, and 215-480 MHz. G08F: 10 - 455 MHz
in 5 bands (10-21, 21-44, 44.95, 95-210. and 210-455
MHz).

Accuracy: GO8E: *+0.5%. 608F: *+19%.

Drift: 608E: less than 50 parts in 10° per 10 minute period
after one hour warmup, Less than 10 minutes to restabilize
after changing frequency. 608F: less than 50 parts in 108
per 10 minute period after one hour warmup; less than 10
minutes to restabilize after changing frequency; stability
when used with 8708A Synchronizer: 5 x 10-8/minute;
2 x 10-7/10 minutes; 2 x 10-¢/day; 2 x 10-7/°C (0" to
55°C); 2 x 10-7/10% line voltage change.

Frequency control Input (608F ONLY); BNC female con-
nector for "Frequency Control Output” from 8708A Syn-
chronizer can also be used for external frequency control;
voltage change from —2 to —32 volts changes frequency
approximately 0.2% at low end of each band and approxi-
mately 29 at high end; nominal k€ input impedance, di-
rect-coupled; voltage limits, 0to —5S0 V.

Resattability: 60SE: main frequency control resettability
better than ==0.19; after initizl warmup; Fine Frequency
Adjust provides approximately 25 kHz settability at 480



MHz (proportionately finer adjustment at lower frequen.
cies). GO8F: main frequency control resettability better
than =0.1% after initial wacrmup; Fine Frequency Adjust
provides approximately 25 kHz settability at 455 MHz
(proportionately finer adjustment at lower frequencies),

Tuning controli frequency control mechanisth provides a
maio dial calibrated in megacycles and a vernier dial for
interpolation purposes; total scale length, a2pproximately
45 inches: calibration, every other megahertz 130 to 270
MHz; every 5 MHz above 270 MHz.

Crystal callbrator: provides frequency check points every 1
MHz up to 270 MHz or every 3 MHz over the range of
the instrument; headphone jack provided for audio fre-
quency output (headphones not included); crystal fre
quency accuracy better than 0.01% at normal room tem-
peratuces: cursor on frequency dial adjustable over small
range to aid in interpolation adjustment; calibrator may
be turned off when not in use,

Residual FM: less than =5 parts in 107 peak.

Harmonic output: at least 35 dB below the carrier for har-
monic frequencies below 500 MHz.

Ouvtput characterlistics

Output tevel: GOSE: continuously adjustable from 0.1
#V to 1.0 volt into a 50 ohm resistive load; output at-
tenuator calibrated in volts and dBm (0 dBm =1 mW
in 50 ohms).

GO8F: continuously zdjustable from 0.1 £V to 0.5 volt
mto a 50 ohm cesistive Joad; output attenvator cali-
brated in volts and dBm (0 dBm = 1 mW in 50 ohms).

Accuracy: within =1 dB of attenuator dial reading at any
frequency when RF Output Meter indicates “ATTENU-
ATOR CALIBRATED.”

Levellng: intecnal feedback circuit retains "ATTENUATOR
CALIBRATED" reference on RF Output Meter over wide
frequency ranges (typically octave bands); adjustment of
front panel AMP, TRIMMER control (only) for maxi-
mum RF output indication automatically restores initial
carrier level for greater frequency changes.

Impedance: 502 with a maximum SWR of 1.2 for attenuator
setting below —7 dBm.

RFI: meets all conditions specified in MIL-[-6181D; permits
receiver sensitivity measutements down to at ieast 0.1
¢V,

Auxiliary RF output: G08E: fixed level CW signal from RF
Oscillator (minimum amplitude 180 mV rms into 50
ohms) provided at front pane!l BNC fernale connector for
use with external equipment (e.g., frequency counter).

GO8F: fixed level CW signal from RF Oscillator (mini-
mum amplitude 180 mV rms into 50 ohms) provided
at front panel BNC femaie connector for use with HP
8708A Synchronjzer or other external equipment (e.g.,
frequency counter).

Modutation characteristics
(Front panel AMP TRIMMER control adjusted for maxi-

mumn iadication on RF Output Meter and RF Output
Meter set to “ATTENUATOR CALIBRATED.”)

internal AM

Frequency: 400 and 1000 Hz, =10%:; modulation signal
available at front panel BNC female connecror for syn.
chronization of external equipment.

Modulation Jevel: G08E: 0 to 959, modulation at carriec

levels 0.5 volt and below; continuously adjustable with
front panel MOD LEVEL control,

GO8F: 0 to 959 modulation with Output Attenuator at
0.224 volt (1 mW) or below: continuously zdjustable
with front panel MOD LEVEL control.

Carrier envelope distortion: less than 29 at 309 AM and
less than 5% at 70% AM.

External AM
Frequency: 20 Hz to 20 kHz.

Modulation level: 608E: 0 to 95% modulation at carrier
levels of 0.5 volt and below; cantinuously adjustable with
front panel MOD LEVEL control; input required, 1-10
volts, rms (1000€ input impedance ).

GOBF: 0 to 95% modulation with Output Attenuator at
0.224 volt (1 mW) or below; continuously adjustable
with front panel MOD LEVEL control; input required,
1-10 volts, rms (10009 input impedance).

Carrier envelope distortlon: less than 29 at 309, AM, less
than 5% at 709, AM.
Externzal control of carrier level can be achieved through
application of dc voltage in EXT AM mode.

Modutatlon meter accuracy: =59 of full scale 0 to 80%,
+10% from 80% to 95% (for INT AM or 20 Hz to
20 kHz EXT AM).

Incidental frequency modufatlon (at 400 and 1000 H:z
moduiation): less than 1000 Hz peak at 50% AM for fre-
quencies above 100 MHz; for frequencies below 100 MHz,
less than 0.0019 at 309, AM.

Externa! puise modulation:

Rise and decay time: {rom 40 MHz to 220 MHz, com-
bined rise and decay time less than 4 ps; above 220
MHz combined rise¢ and decay time less than 2 us.

On-off ratio; at least 20 dB for puised carrier levels of
0.5 volt and above.

Input requlred: positive pulse, 10-50 volts peak, inpur im-
pedance 2000Q.

General;

Power: 115 or 230 V £10%, 50 o 400 Hz; approximately
220 W.

DImenslons: cabinet: 13%4” wide, 16%” high, 21”7 deep
(337 x 416 x 533 mm); rack mount: 19” wide, 13-31/32”
high, 183%;” deep behind panel (483 x 335 x 467 mm).

Weight:
Cabinet mount: net, 62 Ibs (28 kg) ; shipping, 74 1bs (33,4
kg).
Rack mount: net, 62 Ibs (28 kg); shipping, 83 lbs (37,4
kg).

Accessorles avallable:

11508A output cable provides 50 ohms termination and
standard binding posts at the end of a 24-inch (610
mm) length of cable; allows direct connection of the
signal generator to high impedance circuits. $18.00.

11509A Fuse Holder provides protection for the output
attenuator when the Model 608E/F is used for trans-
ceiver tests. $25.00.

10514A Mixer for use as nanosecond pulse modulator or
balanced modulator. $180.00,

Price: Mode] GO8E (cabinet, $1450.00; Model 608ER (rack
mount), $1470.00; Mode! G08F (cabinet), $1600.00;
Model 608FR (rack mount), $1620.00.
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