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Safety Considerations

SAFETY CONSIDERATIONS

GENERAL

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

This product is a Safety Class I instrument (pro-
vided with a protective earth terminal).

BEFORE APPLYING POWER

Verify that the product is set to match the avail-
able line voltage and the correct fuse 1s installed.

SAFETY EARTH GROUND

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

WARNINGS

Any interruption of the protective
fgrounding) conductor (inside or outside
the instrument) or disconnecting the pro-
tective earth terminal will cause a poten-
tial shock hazard that could result in
personelinjury, (Grounding one conduc-
tor of a two conductor cutlet is not suffi-
cient protection.} In addition, verify that
a common ground exists between the
unit under test and this instrument prior
to energizing either unit.

Wheneuver it is likely that the protection
has been impuaired, the instrument must
be made inoperative and be secured
against any unintended operation,

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

Servicing instruction are far use by
service-trained personnel only. To avoid
dangerous electric shock, do not perform
any servicing unless qualified to do so.

Adjustments described in the manual
are performed with power supplied to
the instrument while protective covers

are removed. Energy available at many
points may, if contacted, result in
personal injury.

Capacitors inside the instrument may
still be charged even if the instrument
has been disconnected from its source of
supply,

For continued protection against fire
hazard, replace the line fuse(s) only with
250V fuse(s) of the same current rating
and type (for example, normal blow, time
delay, etc,) Do not use repaired fuses or

short-circuited fuseholders.

SAFETY SYMBOLS

Instruction manual symbol: the product
will be marked with this symbol when it is
necessary forthe user to refer to the instruc-
tion manual (see Table of Contente for page
references).

; Indicates hazardous voltages,

=

WARNING

Indicates earth (ground) terminal.

The WARNING sign denotes a
hazard. It calls atiention to a
procedure, practice, ox the like,
which, if not correctly performed
or adhered to, could resultin per-
sonal injury. Do not proceed be-
yond a WARNING sign until the
indicated conditions are fully
understood and met.

The CAUTION szign denotes a
hazard. It calls attention to an
operating procedure, practice, or
thelike, which, if not correctly per-
formed or adhered to, could result
in damage to or destruction of
part or all of the product. Do not
proceed beyond a CAUTION sign
until the indicated conditions are
fully understood and met.
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HP 8673G SYNTHESIZED CW GENERATOR

APC-3.5 (F) to TYPE-N (F)
ADAPTER

- APC-3.5 {F-F)
LINE POWER CABLE ADAPTER

1
|

OPTION 967
FRONT HANDLE KIT

ol

OPTION 908 QOPTION 209
RACK FLANGE KIT RACK FLANGE AND FRONT
HANDLE COMBINATION KIT

Figure 1-1. HP 86736 Accessaries Supplied, and Options 907, 908, and 909
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General Informati

SECTION 1
GENERAL INFORMATION

1-1. INTRODUCTION

The HP 8673G Operating Manual contains all the
information required to install, operate, and test
the Hewlett-Packard Model 8673G Synthesized
Signal Generator. Figure 1-1 shows an HP 8673G
Signal Generator with all of its externally supplied
accessories.

The HP 8673G Operating Manual has four
sections:

Section 1, General Information

Section 2, Installation

Section 3, Operation

Section 4, Performance Tests

The HP 8673G Service Manual, which is shipped
with the instrument as Option 915 or ordered
separately, has four sections:

Section 5, Adjustments

Section 6, Replaceable Parts

Sectign 7, Manual Changes

Section 8, Service

Additional copies of the Operating Manual or the
Service Manual can be ordered separately through
your nearest Hewlett-Packard office.

1-2. SPECIFICATIONS

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

1-3. SAFETY CONSIDERATIONS

Thig product is a Safety Class I instrument, that
is, 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-

1-4. MANUAL UPDATES

Manual Updates provide information necess:
to update the manual. The supplement is identif
by the manual print date and part number, botk
which appear on the manual title page.

1-5. DESCRIPTION

The HP 8673G Synthesizéd Signal Generator
a frequency range of 2.0 to 26.0 GHz (1.95
26.5 GHz overrange). The output is leveled a
calibrated from +8 dBm to —100 dBm, dependi
on the frequency and options. For additio
information, see Table 1-1. Frequency, outj
level, and all other functions except line swit
can be remotely programmed via HP-IBE.

Long-term frequency stability is dependenton
time base, sither an internal or external refere:
oscillator, The internal erystal reference oscilla
operates at 10 MHz while an external oscilla
may operate at 5 or 10 MHz. The output of 1
Signal Generator is exceptionally flat due to
action of the internal autornatic leveling cont
(ALC) loop.

The Signal Generator is compatible with HP-IF
the extent indicated by the following code: 3!
AH1,7T5, TEO, L3, LEQ, SR1, RL1, PP1, DCL, D
and CO0. The Signal Generator interfaces with
bus via three-state TTL circuitry. An explanat
of the compatibility code can be found in IE.
Standard 488 (1978), “IEEE Standaxd Digi
Interface for Programmable Instrumentatio
or the identical ANSI Standard MC1.1. For m-
detailed information relating to programma
control of the Signal Generator, refer to Rem
Qperation, Hewlett-Packard Interface Busin £
tion 3 of this manual.

1-6. OPTIONS
1-7. Electrical Options

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

Option 008. Option 008 provides +8 dBm leve
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PESCRIPTION (cont'd)
1-8. Mechanical Options

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

In the options below both English and
metric screws are provided. If your ingtru-
ment’s frame is stamped with the word
“Metric” or “M”, use metric serews;
otherwise use English screws. The use of
incompatible screws will result in
damage to the frame.

Option 006 (Chassis Slide Mount Kit). This kit is
extremely useful when the Signal Generator is
rack mounted. Access to the internal circuits and
components, or the rear panel is possible without
removing the Signal Generator from therack. The
chassis Slide Mount Kit part number is 1484-0059.
An adapter is needed if the instrument rack
_mounting slides are to be mounted in a non-HP
rack. The slides without the adapter can be directly
mounted in the HP system enclosures. The adapter
part number is 1494-0061.

Option 907. (Front Handle Kit). Ease of handling is
increased with the front panel handles. The Front
Handle Kit part number i3 5061-9689,

Optlon 908 (Rack Flange Kit). The Signal Genera-
tor can be solidly mounted to the instrument rack
without handles, uging the flange kit. The Rack
Flange Kit part number is 5061-9677.

Option 909 (Ragk Flange and Front Handie Combi-
natlon Kit). This is a unique part which combines
both functions. Tt is not simply a front handle kit
and a rack flange kit packaged together. The Rack
Flange and Front Panel Combination Kit part
number iz 5061-9683. -

1-9. Miscellaneous Options

Option 910. Provides a service manual and an
extra operating manual.

Option 915. Provides a service manual.

Option 916. Provides an extra operating manual.
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Option W30. Provides two additional years of
return-to-HP service. The first year of normal
warranty is combined with this extended service
to provide three full continuous years of HP
gervice. All repairs of failures due to defects in
materials or workmanship, are covered under this
extended service. Repair services do not include
routine preventative maintenance or periodic cali-
brations of the instrument.

1-10. ACCESSORIES SUPPLIED

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

a. The line power cable is supplied in several
configurations, depending on the destination of
the original shipment. Refer to Power Cables in
Section 2 of this manual.

b. An additional fuse is shipped only with
instruments that are factory configured for 100/120
Vac operation. This fuse has a 2A rating 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, EXTERNAL REFERENCE OSCILLATOR
NOT SUPPLIED

An external reference oscillator may be used in
place of the internal reference oscillator. The
performance of the external reference should at
least match the specifications of the internal
reference oscillator. In particular, the frequency
should be within +50 Hz of 10 MHz, When using
an external oscillator, microphonically generated
orline related spurious signals may increase. SSB
phase noise may also be degraded at some offsets
from the carrier.

1-12. ELECTRICALEQUIPMENT AVAILABLE

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

The HP-IB Controller and various ROM’s are
needed to do the automated SRD Bias, YTM Tune,
Flatness and ALC adjustment procedures. Specific
equipment needed for automated adjustments are:
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ELECTRICAL EQUIPMENT AVAILABLE
(cont'd)

Test Cassette HP Part No. 11726-10002

HP 85F Controller

82903A 16K Memory Module

00085-15005 Advanced Programming ROM
00085-1.5002 Plotter/Printexr ROM
00085-15004 Matrix ROM

HP 3455A Digital Voltmeter

HP 436A/HP 8485A Power Meter and Sensor

Although the test cassetteis part of the HP 11726A
Support Kit, it can be ordered separately through
the nearest Hewlett-Packard office. The HP 11726A
Support Kit is available for maintaining and
servicing the Signal Generator. It consists of
cables, adapters, termination, and prerecorded
programs, extender boards and test extender
boards.

General Information

The Synthesizer Interface Cable, part number
5061-5391, provides an interface to the HP 8349B
Microwave Amplifier. This provides calibrated
putput level under eontrol of the system-compat-
ible Signal Generator. This cable (as well as the
HP 8349 Microwave Amplifier), is required for
use with the HP 83550 family of frequency multi-
pliers. For more information, see paragraph 3-2,
System Compatibility.

1-13. RECOMMENDED TEST EQUIPMENT

Table 1-3 lists the test equipment recommended for
testing, adjusting and servicing the Signal Genera-
tor. Table 1-4 lists the test equipment recommended
for Abbreviated Performance Tests. Esgential
requirements for each piece of test equipment are
described in the Critical Specifications column.
Other equipment can be substituted if it meets or
exceeds the critical specifications.

Tahte 1-1. Specifications (1 of 5}

internal leveling is used.

Note: Specifications and characteristics apply after a 1-hour warm-up, over the temperature range 0--55°C (except
specifications for harmonically related spurious signals and RF output level, which apply over the range 15—35°C)
after an AUTO-PEAX operation has been performed. For additional information concerning the use of AUTO PEAK,
vefer to paragraphs 3-12 and 3-13. Specifications for output flatness and absolute level accuracy apply only when

Eiectrical Characteristics

Performance Limits

Conditions

FREQUENCY

Range 2.0—26.0 GHz

1 kE=z
2kHz
JkHz
4 kHz

Resolution

Accuracy and Stability

Reference Oscillator: Frequency
Aging Rate

10 MHz

<5x10 0

{25 ms

Switching Time (for frequency to be
within specified resolution and out-
put power to be within 3 dB of set
level)

{1.95—26.5 GHz overrange)

Same as reference ascillator

/day

2.0t0 6.6 GHz
=6.6to 123 GHz
>12.31t0 18.6 GHz
=18.6 to 26.0 GHz

After warm-up (typically 24 hours
in a normal operating environment)

AUTO PEAK disabled

SPECTRAL PURITY
Single-zideband Phase Noise
2,066 CGHz —58 dBe
=70 dBc
~78 dBe
=86 dBc
—110 dBe

1 Hz bandwidth

10 Hz offset from carrier
100 Hz offset from. carrier
1 kHz offset from carrier
10 ¥Hz offset from carrier
100 kHz offset from carrier
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Table 1-1. Specifications {2 of 5)
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Electrical Characteristics

Parformance Limits

Conditions

SPECTRAL PURITY (cont'd)
»6.6—12.3 GHz

>12.3—18.6 GHz

>18.6—26.0 GHz

Harmonics

Subharmonica and Multiples
thereof ‘

For Option 008:
Subhaymonics and Multiples
thereof

Spurious Signals
Nonharmonically Related

Power line related and fan
rotation related within b Hz
below line frequencies and
multiples thereof

2.0—318.6 GHz
=>18.6—26.0 GHz

<40 dBe
<35 dBe

10 Hz offset from carrier
100 Hz offget from carrier
1 kHz offgset from carrier
10 kHz offset from carrier
100 kHz offset from carrier

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

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

Up to 26 GHz; output level at or
below 0 dBm

2.0 to 186 GHz
186 to 260 GHz

2.0 to 26 GHz
18.6 to 26 GHz (1/2 and 3/4
subharmonica only)

2.0 to 186 GHz
>18.6 to 26.0 GHz

RF QUTPUT
QOutput Level:
Standard Leveled Output

Option 004 Leveled Output

Option 008 Level Qutput

48 dBm to —~100 dBm
+4 dBm to —100 dBm
+1 dBm to =100 dBm

+7 dBm to —100 dBm
+2 dBm to —100 dBm
—1 dBm to —10{ dBm

+8 dBm to —100 dBm

+15 to +35°C

2.0 to 180 GHz
18.0 to 22.0 GHz
22.0 to 26.0 GHz

20 to 18.0 GHz
180 to 220 GH=z
220 to 26.0 GHz

2.0 to 26.0 GHz




HP 8673G

Table 1-1. Specifications {3 of )

General Information

Electrical Characteristics

Performance Limits

Conditions

RF DUTPUT [cont'd)
Absolute Level Accuracy

2.0 —6.6 GHz

>6.6.— 123 GHz

>12.3 — 18.6 GHz

»18.6 — 26.0 GHz

Remote Programming
Qutput Level Resolution

For Option 008

Flatness

Output Level Switching Time
{to be within 11 dB of final level)

+1.25dB

+1.00dB

+1.50dB

+1.70 4B

+2.004dB

+2.00 dB plus +£0.1 dB per 10 4B
step below —30 dBm

+1.50 dB

+1.25 4B

+1.75dB

£1.95dB

+2.25dB

+2.25 dB plus £0.1 dB per 10 dB
step below —30 dBm

x1.75dB

+1.50dB

+2.10 dB

+2.30dB

+=2.70 dB

+2.70 dB plus +0.2 dB pex 10 dB
step below —30 dBm

+2.25dB

+2.00dB

+2.55 dB

+2.85 dB

+3.304B

+3.30 dB plus 402 dB per 10 4B
gtep below —30 dBm

0.1dB
01d8

+0.75 dB
+1.00 dB
+1.25dB
+1.75 dB

+15 to +35°C

+10 dBm output level range
(Highest)

0 dBm output level range

—~10 dBm output level range

—90 dBm output level range

—30 dBm output level range

<—30 dBm output range

+10 dBm output level range
{Highest)

0 dBrm output level range

—10 dBm output level range

=20 dBm cutput level range

—30 dBm output level range

<—30 dBm output range

+10 dBm output level range
(Highest)

0 dBm output level range

—10 dBm output level range

—20 dBm output level range

—30 dBm output level range

< —30 dBm output range

+10 dBm range (Opt. 008)

0 dBm output leve] range

—10 dBm output level range
-2 dBm output level range
—30 dBm output level range

< =30 dBm output range
Absolute level accuracy specifi-
cations include allowances for
detector linearity, temperature,
flatness, attenuator accuracy,
and measurement uncertainty.

+7 to =100 dBm, plus 6 dB of
overrange

0 dBm range; +15 to +35°C

2.0 to 6.6 GHz

2.01t012.3 GHz

2.0t0 15.6 GHz

4.0 to 26.0 GHz

{Min. to max. variation in power level
across specified frequency limits is
less than 2 times flatness spec.)
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Tahle 1-1. Specifications (4 of 5)

Elactrical Characteristics Partormance Limits Conditicns

DIGITAL SWEEP
Sweep Funetion Start/Stop or AF (Span) Sweep
Bweep Modes Manual, Autoe, Single

Step Size - Maximum 9999 frequency points | Set directly or as number of points
per sweep; minimum step size per aweep
equals Frequeney Resolution

Sweep Width Min: Frequency Resolution
Max: 2,0 {0 26.0 GHz For Opt. 008, 16.0t0 26.0 GHz in
AUTO only

Dwell Time Set from 1 to 255 ms per atep

Markers 5 independent, fixed frequency Resolution and accuracy are
markers set from front panel identical to RF output

REAR PANEL AUXILIARY CONTROL
CONKNECTOR

14-Pin Connector + Trigger OQutput

+ Stop Sweep Input

- End Sweep Output

- Trigger Sweep Input

- Negative Z-axis Blanking
+ Service Funetion

- Frequency Increment

- Frequency Decrement

- Blank Frequency Display
+ Recall Register 1

- Seguential Register Reeall
- Ground

Input Requived Contact closure to ground or (Internal debounce circuit avail-
5 ps, negative true TTL pulse able to debounce external inputs.)

Outputs 5 us negative true TTL pulse

REMOTE PROGRAMMING Interface Functions: SH1, AH1, All functions HP-IB program-
Ts, TEQ, L3, LEO, SR1, RLI, mable, except LINE awitch
FP1, DC1, DT1, CO, E1

REAR PANEL CONNECTCORS
Frequency Reference Qutput 0.5 V/GHz

Sweep Output 0 to +10V ramp,
start to stop

Tone Marker Qutput 5 kHz gine wave output
Z-Axis Blanking Marker Z-Axis control for CRT

Penlift Compatible with devices that
have penlift control

10 MHz Output 0 dBrm (nominal) into 50 ohms
100 MHz Output . 0 dBm (nominal) into 50 ohms
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Table 1-1. Specifications {2 of 5}

Flectrical Characteristics Performance Limits Conditions

GENERAL
Qperating Temperature Range 0 to +55°C

Power Requirements:
Line Voltage (100, 120, 220, or
240V) +5, —10% 43—66 Hz
Fower Dissipation 400 V- A maximum

Conducted and Radiated MIL-STD 461A-1968 Condueted and radiated interfer-

Electromagnetic Interference ence is within the requirements of
methods CEQS and RE02 of MIL-
STD 461A, VDE 0871, and CISFR
publication 11.

Net Weight 29 kg (64 Ib)

Dimenaions: Height 146 mm (5.7 in.) For ordering cabinet accessories,
Width 425 mm (16.8 in.) module sizes are 5-1/4H, 1MW,
Depth 620 mm (24.4 inl) 23D.




(ieneral Information

HP 8673G

Tabkle 1-2. Supplemental Characteristics

1

Supplemental characteristics are intended to provide information useful in applying the instrument by giving

typieal, but non-warranted, performance parameters.

FREQUENCY

Interngl Reference: The internal reference osecillator
aceuracy iz a function of time base calibration
aging rate, & temperature effects, and + lins voltage
effects. Typical temperature and line voltage effects
are <1 x 10710/°C and <5 x 1079/+5% to —10% line
voltage change. Reference oacillator is kept at operat-
ing temperature in STANDBY mode with the instru-
ment connected to maing power. For instruments
disconnected from mains power less than 24 hours,
the aging rate is <5 x 1071%/day after a 24-hour
Warm-ugp.

External Reference: 5or 10 MHz atalevel of 0.1 to 1 Vrms
into 50 ohma. Stability and spectral purity of the
microwave output will be partially determined by
characteristics of the external reference frequency.

fleferance Outputs: 10 MHz and 100 MHz at a level of
0.2 Vrms into 50 chms,

SPECTRAL PURITY

Single-sideband Phase Noise (I Hz BW, 2.0 to
6.6 GHz*):
-30

_ | | I
40 \ e = Specification

-50

80 A{ =~ = Typical
-0
~80

"' »
—80
=100

~110 Q\

N,

—120 |-

~140
=150 _1
1 10 100 1k 10k 100k 1M 10M
Offset From Carrier {Hz)

* Add 6 dE for 6.5t0 12.3 GHz, 10 dB for 12.8t018.6 GHz, and 1248 for
18.6 to 26.0 GHz.

Residual FM, 2.0 to 6.6 GHz* (noise and power line
related):

Post-Detection Residual
Bandwidth M

300Hz — 3kHz 12 Hz rms
50 Hz — 15kHz 60 Hz rms

* Residual M doubles for 6.6 to 12.3 GHz, triples for 123 to
18.6 GHz, and quadruples for 15,6 to 26.0 GHz.

SPECTRAL PURITY

For power settings > 0 dBm, changes in frequency of
gseveral GHz in one step may require additional
AUTO PEAK enabling to stabilize power at the
desired 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,

Impadance: 50 ohins
Source SWH: <2 2.0

Output Level Accuracy:

+2 {
0
-2
+2
0
-2
+2
0
29— T 1 1

2 4 B 8 1012 1416 18 20 22 24 26

Cutput Frequency (GHzZ)

Level Accuracy (dB)

Qutput Leve! (dBm)

Typical HP 8673G output Jevel aceuracy at 0,—70, and
—100 dBrm level settings.

DIGITAL SWEEP
Rear Panal BNG Sweep Canneclions:

Sweep Out: 0 to +10V ramp start to stop (maximum
adjustable from +4 to +12V)

Sweep Reference: 1 V/GHz ramp (+18V maximum)
Z-Axis Blanking/Markers

Tone Marker Output

Penlift
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Table 1-3. Recommended Test Equipment [1 of 3)

General Information

Instrument

Criticgl Specifications

Regommended
Madel

ALC Amplifier

Special (see Figure 1-3)

Locally fabricated

Amplifier, 40 dB

Frequeney: 100 kHz
(Gain: 45+ 54dB

Output Power: >—10 dBm
Impedance: 500

HP 8447F

Attenuator,
Fixed 20 dB

Range: de to 26 GHz
Aceuracy: +1.04B
SWR: < 1.6

HP 8493C
Option 020

Attenuator,
10 4B Step

Range: de to 26 GHz
Accuracy: £7%
SWR:<22

HP 84950
Option 004

Cable, Special
Interconnect

Special (see Figure 1-2)

Locally Fabricated

Controller, HP-IB

HP-IB compatibility as defined by IEEE
Standard 4858-1978 and the identical ANSI
Standard MC1.1: SH1, AH1, T2, TEO, L2, LEO,
SRO0, RLO, PPO, DCO, D0, and C1, 2, 3, 4, 5.

Automated adjustment programs require
specific test equipment. Therefore no substi-
tute is recommended

HP 85A/82037A/
00085-15001/
00085-15002/
00085-15003/
00085-15004/

00085-15005
or
HP 85B/82937TA/
00085-15002,
00085-15004,
00085-150056

Crystal Detector

Frequency Range: 2 to 26 GHz
Frequency Response: £1.5 dB

HP 8473C

Current Probe

Frequency Range: 2 to 35 MHz

HP 1110B

Digital Voltmeter

Automated adjustment programs require
specific test equipment. No substitute is
recommended.

HP 3456A
or
HP 3455A

Foam Pads
(2 required)

43 % 58 cm (17 X 23 in.), 5 em (2 in.) thick

Frequeney Counter

Range: 10 MHz to 26.5 GHz

Resolution: 100 Hz

10 MHz Frequency Standard Output:
=0.1 Vrms

HFP 5343A

Frequency Standard

Long Term Stability: Better than 1071¢/day

HP 5065A
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Table 1-3. Recommended Test Equipment (2 of 3}

HP 8673G

Instrument

Critical Specifications

Recommended
Model

Logic Pulger

TTL compatible

HP 546A

Mixer

Response: 1 to 26 GHz
VSWR, LO: < 2.5:1
VEWR, RF: < 4.0:]

RHG DMS1—26"

Oseilloscope

Bandwidth: 100 MHz

Vertical Sensitivity: 8 mV/div
Vertical Input: ac, de or 500 de coupled
External Trigger Capability

Delayed Sweep Capability

Omne-8hot Digitizer

HP 19808/19860A

Power Meter

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

HP 436A

Power Sensor

Frequency Range: 210 26 GHz

Input impedance: 500

SWR: <125

Must be compatible with power meter

HP 848bA

Power Source,
Variable
Frequency AC

Range: 60 Vac to 240 Vac
Fraquency: 48 t6 400 Hz
Accuracy + 2 Hz

California Instrumentsa
501TC/800T*

Power Supply

0 to 40 Vde

HP 6200B

Probe, 10:1

Must be compatible with the oscilloscope.

HP 10081A

Pulae Generator

Rate: 10 Hz to 4 MHz

Rise and Fall Times: <5 ns
Cutput Impedance: 500
Qutput Level: 0 to 3.5V
Pulss Width: 80 na to 2 us

HP 8116A or HP 80138

Signature Analyzer

Becaunse aignatures depend upon the model
selected, only the models ligted are approved
for usage.

HP 5005A/B, HP 5006A

Spectrum Analyzer

Frequency Range: 20 Hz to 300 kHz
Resolution Bandwidth: 3 Hz minimum
Frequency Span/Division: 20 Hz minimum
Noise Sidebands: > 90 dB below CW signal,
3 kHz offset, 100 Hz IF bandwidth
Input Level Range: 0 to —70 dBm
Log Reference: 70 dB dynamic range in
10 dB steps
Accuracy: £0.24B ‘
Tracking Generator: 0 dBm to ~11 dBm

HP 3585A
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Tahle 1-3. Recommended Test Equipment (3 of 3)

General Information

Instrument

CGritical Specifications

Recommended
Model

Spectrum Analyzer
System

Frequency Range: 10 MHz to 22 GHz
Frequency Span/Division: 1 kHz minimuom
Amplitude Range: 0 to —70 dB

Noise Sideband: > 75 dB down 30 kHz from
signal at 1 kHz resolution handwidth

HEP 8566B

Support Kit

Required for servicing and {roubleshooting,

HP 11726A

Sweep Oscillator

Center Frequency: 150 to 200 MH:z
Center Frequency Resolution: 0.1 MHz
Sweep Range: 10 and 200 MHz

HP 8340A or
HP 86222B/8620C

Termination 501

500 APC-3.5(D

HP 909D
Opt. 011

Teat Ozcillator

Leveal: 0 to 3V inte 500 or 3000
Range: 10 kHz to 10 MHz

HP 3335A

# G = Oporator's Check, P = Performance Tests, A = Adjustments, T = Troubleshooting
! RHG Electyonica Laboratory, Inc., 161 East Induatry Court, Deer Park, NY 11728, Tel. (516) 242-1100, TWX 510-227-6083.
2 california [nstruments, 5150 Convoy Street, San Diego, CA 92111, Tel. (714) 279-8620.




General Information

SPECIAL INTERCONNECT CABLE

Figure 1-2. Spacial Interconnect Cable

R3
100kn

Materiol List

5.11k0, 1%, .125W
5110, 1%, . 125w
100k, varichie
2150, 1%, .05W
1key, 1%, .125W
1k, 1%, . 125W
2150, 1%, 5W

500, 1%, .1W
0.1uf

0.1uf

6BOpF

Switching Diode
Operational Amplifier
ZN5943, NPN .125W
Zener Diode, 10V
Zener Diode, 5.1V

HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP
HP

0757-0438
07570416
21003094
06987220
0757-0280
0757-0280
0698-3401
0689-0452
0160—-0576
0160-0576
01604824
1901-0050
1826~0413
18540597
18020958
1902~-0951

Figure 1-3. External ALGC Amplifier

HP 8673G
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General Information

Table 1-4. Abbreviated Performance Test Recommended Test Equipment

Instrument

Gritical Specifications

Recommended
Model

Attenuator, Fixed 20 4B

Range: de to 26 GHz
Accuracy: £1.04B
SWR: <16

HP 8493C
Option 020

Frequency Counter

Range: 10 MHz to 26.5 GHz
Rezolution: 100 Hz
10 MHz Frequency Standard Qutput =.1 Vrms

HF 53404 or
HP 5343A

Loecal Oscillator

Range: 2 GHz to 19 GHz
Level: > +5 dBm

HP 8340A

Mixer

Response: 1 to 26 GHz
VSWER, LO: =251
VSWR, RF: = 4.0:1

RHG DMS1—26'

Power Meter and Sensor

Frequency Range: 50 MHz to 26 GHz
Input Jmpedance: 500

SWR: < 1.25

Max Input Level: 15 dBm

HF 436A/HP 8485A

40 dB Power Amp

Power Amp
Frequency: 100 kHz
Gain: 45+ 5dB
Output Power: >=10 dBm
Impedance: 5002

HP 8447F

Spectrum Analyzer

Frequency Range: 50 MHz to 7 GHz
Frequency Span/Division: 1 kHz minimum
Amplitude Range: 0 to —70 dB

HP 85668

! RHG Electronics Laboratory, Inc., 161 East Industry Court, Deer Park, MY 11729, Tel. (516) 242-1100, TWX, 510-227-6083.
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Performance Tests

SECTION 4
PERFORMANCE TESTS

4-1. INTRODUCTION

The procedures in this section test theinstrument’s
electrica) performance using the specifications of
Table 1-1 as the performance standards. These
tests are suitable for incoming ingpection, trouble-
shooting, and preventive maintenance. All tests
can be performed without accessing the interior of
the instrument. A simpler operational test is in-
cluded in Section 3 under Operator’s Checks.

NOTE
To consider the performance tests valid,
the following conditions must be met:

g. The Signal Generator must have a
I-hour warm-up for all specifications,

b. The line voltage must be 100, 120,
220, or 240 Vac +5%, —10%.

¢. The ambient temperature must be
+15 to +35°C for Harmonically Related
Spurious signals, RF Output Level; 0 to
559C for all other tests.

4-2. ABBREVIATED PERFORMANCE TEST

In most cases, it is not necessary to pexform all of
the tests in this section. Paragraph 4-7 contains the
abbreviated performance tests. These tests can be
used for operation verification. Results of these
tests may be recorded in Table 4-1, Abbreviated
Performance Test Record.

These tests can also be used for incoming inspec-
tions and preventative maintenance. They arenot
intended to be a complete check of specifications,
but will provide 90% confidence that the Signal
Grenerator is meeting its major performance speci-
fications. These tests can be performed with less
time and equipment than the full Performance
Tests,

4-3. CALIBRATION CYCLE

This instrument requires periodic verification of
performance to ensure that it is operating within

gpecified tolerances. The performance tests de-
scribed in this section should be performed at least
once each year; under conditions of heavy usage or
severe operating environments, the tests should
be more frequent. Adjustments that may be re-
guired are described in Section 5, Adjustments.
Annual and biannual cleaning procedures are
detailed in Section 8, Service.

4-4. PERFORMANCE TEST RECORD

Results of the pexformance tests may be tabulated
in Table 4-4, Performance Test Record. The Per-
formance Test Record lists all of the performance
test specifications and the acceptable limits for
each specification. If performance test resulis are
recorded during an incoming inspection of the in-
strument, they can be used for comparison during
periodic maintenance or troubleshooting. The test
results may also prove useful in verifying proper
adjustments after repairs are made.

4-5. EQUIPMENT REQUIRED

Equipment required for the performance tests is
listed in Table 1-3, Recommended Test Equipment.
Any equipment that satisfies the critical specifi-
cations given in the table may be substituted.

4-6. TEST PROCEDURES

It is agsumed 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 terms. For example, a test might require
that a spectrum analyzer’s resolution bandwidth
be set to 100 Hz: however, the sweep time would
not be specified and the operator would be expected
to set that control and other controls as required to
obtain an optimum display. It is also assumed
that the technician will select the cables, adapters,
and probes required to complete the test setups
illustrated in this section.
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ABBREVIATED PERFORMANCE TESTS

4-7, ABBREVIATED PERFORMANCE TESTS
TURN-ON CHECKS

Procedure 1. Bet the LINE switch to ON.

2, Ensurethatthe messagekeyindicatoriz notflashing. Ifthe messagekeyindicator
. is flashing, refer to “Messages’ in Section 3's Detailed Operating Instructions.

Press RCL (. Verify that the instrument is now preset to the following conditions:

RF QUTFUT to ON

ATLC to INTERENAL

OUTPUT LEVEL RANGE to —70 dB
AUTO PEAK to ON
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

SWEEP mode to OFF

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

TUNE Knob to ON

All Status Annunciators off
MESSAGE key indicator off
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ABBREVIATED PERFORMANCE TESTS

FREQUENCY RANGE AND RESOLUTION TEST

Description This test checke the tuning resolution and phase lock capabilities of the baseband
(2.0 to 6.6 GHz) frequency generation circuitry using a frequency counter.

Equipment Frequency Counter HP 5343A

HP 8673G SYNTHESIZED ' FREQUENCY
S1GNAL  GENERATOR COUNTE R

— n—d

LT = FREQUENGCY FREQUENCY
T; [=] = . STANDARD !N STANDARD OUT

L INPUT
RF QUTPUT

Figure 4-1. Frequency Range and Resolution Tgst Setup

Procedure . Connect the equipment as shown in Figure 4-1. Set the Signal Generator rear panel
FREQ STANDARD INT/EXT switch to EXT. Remove the FREQ STANDARD
jumper and connect A3J10 to the 10 MHz frequency standard output of the fre-
quency counter. With the Signal Generator and the frequency counter sharing &
common timebase, the frequency counter should agree with the Signal Generator
FREQUENCY Mtiz display *1 count with any selected frequency counter
resolution.

Select 1 kHz display resolution on the frequency counter.

Press RCL 0 on the Signal Generator. Tune the Signal Generator to 2000 MHz at an
output level of ¢ dBm. :

Verify that the frequency counter reads 2000.000 MHz +1 count{due to the accuracy of
the frequency counter).

1999.999 MHz 2000.001 MHz

Tune the Signal Generator to each of the frequencies listed in the following table.
Verify that the s UNLOCKED annunciator remains off at each frequency and that
the frequency counter agrees with the Signal Generator FREQUENCY MH:z
display 1 count. Record the readings.

NOTE
Fast tuning of the frequency may cause the ¢ UNLOCKED annunciator to
flash on momentarily. This is normal and does not indicate a malfunction.
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ABBREVIATED PERFORMANCE TESTS

FREQUENCY RANGE AND RESOLUTION TEST (cont'd)

Procedure ]
(cont'd) Frequency Minimum Agtual Maximum

MKz} Frequency (MHz) Freguency (MHz} | Freguency (MHz)

2 080.000 2 089,999 — 2090.001
2 280.001 2 280.000 —_— 2 280.002
2471.112 2471111 —_— 2471.118
2 662.223 2 662.222 S 2 662.224
2 853,334 2 853.333 - 2853.335
3 044.445 3 044,444 — 3 044.446
3 235.556 3 235.555 - 3 235.557
3 426,667 3 426.666 S 3 426.668
3617778 3 617.777 S 3617779
3 808.889 3 808.888 - @ 3 808.890
3 999.999 3999 908 —_— 4 000.000
4 180.000 4 179.999 —_— 4 180.001
4 370.000 4 369.999 S E— 4 370.001
4 560.000 4 559.999 — 4 560.001
4 750.000 4 749.999 — 4 750.001
4 940.000 4 939.999 S 4 940.001
5 130.000 5 129,999 _— 5 130.001
5 320.000 5 319.999 —_— 5 320.001
5 510.000 5 508.999 S 5 510.001
& 700.000 5 699.999 - 5700.001
5 900,000 5889.989 S 5900.001
6 100.000 6 099,999 —_— 6 100.001
6 600.000 5 999.999 —_— 6 600.001
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Performance Tests

ABBREVIATED PERFORMANCE TESTS

OUTPUT LEVEL AND FLATNESS TESTS

Description This test checks output level (rnaximum leveled power) and output level flatness. The
output level test uses a power meter to verify that the specified maximum leveled output
power can be generated over the full frequency range. Level flatness measures the
variation in output power level as the frequency is changed.

Equipment Power Meter HP 436A
Power Sensor HP 8485A

HF B673C SYNTHESIZED
S1GNAL GENERATOR

e
AR QR OO =R
-

POWER SENSOR
KF QUTPUT SENSOR
p S |

Figure 4-2. Output Level and Flatness Test Setup

Procedure Qutput Level Test

1.
2.
3.

_ Qet the OUTPUT LEVEL RANGE and VERNIER for a power meter reading of

Connect the equipment as shown in Figure 4-2.
Zero and calibrate the power meter.

Tune the Signal Generator frequency to 2000.0 MHz.

+8 dBm (+7 d¢Brn for Option 004).

. Peak the Signal Generator output with the AUTQO PEAK key.
. Tune the Signal Generator in 100 MHz steps from 2.0 to 18.0 GHz while obgerving

the power meter readings. Record the frequency at which minimum power occurs.

Fregquency

. Tune the Signal Generator to the recorded frequency. Adjust the VERNIER for a

power meter reading of +8 dBm (+7 dBm for Option 004).

. Tune the Signal Generator from 2.0 GHz to 18.0 GHz in 100 MHz steps while observ-

ing the power meter readings. Ensure that the specified maximum leveled output
power level is met.

. Adjust the VERNIER for a power meter reading of +4 dBm (+2 dBm for Option 004,

+8 dBm for Option 008). Then press AUTO PEAK.

_ Tune the CW Generator in 200 MHz steps from 18.0 to 22.0 GHz while observing

the power meter readings. Record the frequency at which minimum power occurs.

Frequency
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ABBREVIATED PERFORMANCE TESTS

OUTPUT LEVEL AND FLATNESS TESTS (cont'd)

Procedure Output Level Test

(cont'd) 11. Tune the CW Generator to the recorded frequency. Adjust the VERNIER for a
power meter reading of +4 dBm (+2 dBm for Option 004, +8 dBm for Option 008).

12. Tunethe CW Generator from 18.0 to 22.0 GHz in 200 MHz steps while observing the
power meter reading. Ensure that the specified maximurmn leveled output power
level is met.

13. Adjustthe VERNIER for a power meter reading of +1 dBm (—1 dBm for Option 004,
+8 dBm for Option 008). Then press AUTO PEAK.

14. Tunethe CW Generator in 200 MHz steps from 22.0 t0 26.0 GHz while observing the
power meter reading. Record the frequency at which minimum power occurs.

Frequency

15. Tune the CW Generator to the recorded frequency. Adjust the VERNIER for a
power meter reading of +1 dBm (=1 dBm for Option 004, +8 dBm for Option 008).

16. Tunethe CW Generator from 22.0 to 26.0 GHz in 200 MHz steps while observing the
power meter reading. Ensure that the specified maximum leveled output power
level is met.

L.evel Flatness Test

NOTE
The flatness specification for power output is not referenced to a particular
frequency. The specification represents the total power variation over the
entire frequency range.

. Tune the Signal Generator to 2.0 GHz. Set the OUTPUT LEVEL RANGE and
VERNIER for a power meter reading of —5 dBm.

. Set the power meter mode to dB Relative.

. Tunethe Signal Generator from 2.0to0 6.6 GHzin 100 MHz steps while observing the
power meter readings. Record the minimum and maximum cutput power levels in
the following table, Maximum power variation must be within 1.5dB (highest point
to lowest point).

. Continue tuning the Signal Generator to 12.3 GHz in 100 MHz steps while observ-
ing the power meter readings. Maximum power variation must be within 2.0 dB.
Record the minimum and maximum output power levels in the following table.

. Continue tuning the Signal Generator to 18.6 GHz in 100 MHz steps while observ-
ing the power meter readings. Maximum power variation must be within 2.5 dB.
Record the minimum and maximum output power levels in the following table.,

ing the power meter readings. Maximum power variation must be within 3.5 dB.

. Continue tuning the Signal Generator to 26.0 GHz in 100 MHz steps while observ- (—-
Record the minimum and maximum output power levels in the following table. g
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ABBREVIATED PERFORMANCE TESTS

OUTPUT LEVEL AND FLATNESS TESTS (cont'd)

Procedure
(cont'd)

Frequency Range

Power Varialion

2.0~ 66 GHz

20—123 GHz=

2.0 —18.6 GHz

2.0 — 26.0 GHz

Maximum
Minimum
Total Variation

Maximum
Minimum
Total Variation

Maximum
Minimum
Total Variation

Maximum
Minimum
Total Variation

Performance Tests
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ABBREVIATED PERFORMANCE TESTS

LEVEL ACCURACY TESTS

Description This test checks level accuracy of the RF output signal. The firsttest uses a power meter
to verify that power levels between 0 dBm and —20 dBm are within specification. Power
levels of —30 dBm and below are checked using a spectrum analyzer. The outputlevel of
the Signal Generator is adjusted to —20 dBm using the power meter, The Signal Gener-
rator output is then mixed with a local oscillator to produce an IF frequency. The IF
frequency is displayed on the spectrum analyzer. A reference level corresponding to the
—20 dBm output is set on the spectrum analyzer and each 10 dB decrease in range is
checked for a 10 dB decrease on the spectrum analyzer display.

Equipment Power Meter HP 436A
Power Sensor HP 8485A
Loeal Oscillator HP 8340A
RHG DMS1-26
Spectrum Analyzer HP 8566B
40 dB Amplifier HP 8447F
20 dB Attenuator HP 8493C Option 020

MP 8673G SYNTHESIZED LOCAL OSCILLATOR

SIGNAL GENERATOR

RF QUTPUT RF QUTPUT

5]
STEP 16 h_fTTENUATOR
l STEP 1
SPECTRUM ANALYZER

POWER
SENZOR

POWER METER dB

40
AMPL IFIER

INFUT | QUTPUT

Figure 4-3. Level Accuracy Test Setup

Procedure High Level Accuracy Test
1. Zero and calibrate the power meter. Set the power meter to dBm mode,

2. (Connect the Signal Generator to the power meter ag shown in Figure 4-3.
3. Tune the Signal Generator to 2.0 GHz.

Set the QUTPUT LEVEL to 0 dBm using the second RANGE position (that is, the
0 dB RANGE position).

Peak the Signal Generator output with the AUTO PEAK key.
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ABBREVIATED PERFORMANCE TESTS

LEVEL ACCURACY TESTS (cont'd)

Procedure High Level Accuracy Test (cont'd)
(cont'd) 6. Observethe power meter reading. The reading should be within the limits specified.
Record the reading.

(2.0 GHz, 0 dBm) ~1.00dBm ... +1.00 dBm

. Adjust the Signal Generator’s VERNIER for a front panel meter reading of —10
dBm.

. Observe the power meter reading. The reading should be within the limits specified.
Record the reading.

(2.0 GHz, -10dBm) ~11.00dBm ___.___ --9.00 dBm
8, Tune the Signal Generator to 18.6 GHe.
10. Adjust the VERNIER for a front panel meter reading of 0 dBm.

11. Observe the power meter reading. The reading should be within the specified limits.
Record the reading.

(18.6 GHz,0dBm) —1.50dBm ____ +150dBm

. Adjust the Signal Generator's RANGE one position lower (that ig, the third
RANGE position or —10 dB).

. Observe the power meter reading. The reading should be within the lirits speciied.
Record the reading. .

(18.6 GHz, ~10 dBm) —12.10dBm __..___ —7.90dBm

. Adjust the RANGE one position lower (that is, the fourth RANGE position or
-20 4B).

. Observe the power meter reading. The reading should be within the limits specified.
Record the reading. - '

(18.6 GHz, —20 dBm) ~22.30dBm .. —17.70 dBm

Low Level Accuracy Test

16. Disconnect the power meter and connect the Signal Generator to the attenuator
and mixer as shown in Figure 4-3.

NOTE
Connect the mixer directly to the local oscillator to avoid any power loss.

17. Tune the loeal oscillator to 18.7 GHz. Set the output power to +7 dBm.

18. Set the resolution bandwidth on the spectrum analyzer to 300 Hz or less. Adjust the
vertical sensitivity to place the peak of the 100 kHz IF gignal on the center hori-
zontal graticule line. This calibrates the center graticule line for an absolute
reference power level of —20 dBm.
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ABBREVIATED PERFORMANCE TESTS

LEVEL ACCURACY TESTS (cont'd)

Procedure Low Level Accuracy Test (cont'd)

(cont'd) 19.

20.

Set the RANGE of the Signal Generator 10 dB lower and adjust the VERNIER fora
front panel reading of 0 dBm.

Set the spectrum analyzer reference level 10 dB lower to bring the signal level near
the reference graticule line,

. Read the difference between the new signal level and the center reference graticule

line. Caleulate the actual power ag follows:

NOTE
The difference iz positive if the signal is above the reference graticule;
negative if below.

Qutput level set in step 18.
Difference measured in step 21.
Actual level,

Record the actuallevel calculated in the following table. Thelevel reading should be
within the limits specified. .

. Repeat steps 19 through 21 with Signal Generator RANGE settings of —40 dB and

—50 dB in step 19. Record the output level readings in the following table.

. Note the Signal Generator’s signal level (at —50 dBm) on the spectrum analyzer
display. Remove the 20 dB attenuator, set the spectrum analyzer's IF sensitivity 20
dB higher, and reset the vertical sensitivity to thelevel noted before removing the 20
dB attenuator.

. Repeat stepg 19 through 21 with Signal Generator RANGE settings of —60 dB

through —90 dB. Record the output level readings in the following table.

Resuits

Min Actual Max

18.6 GHz
=30 dBm —32.70 dBm - —07.30 dBm
40 dBm —42.90 dBm - —37.10 dBm
=50 dBm —53.10 dBm - —46.90 dBm
=80 dBm «63.30 dBm I, =56.70 dBm
-0 dBm —73.50 dBm —_— —66.50 dBm
~80 dBm =83.70 dBm —_— —76.30 dBm
—-490 dBm =04.90 dBm e —86.10 dBm
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Table 4-1. Abbreviated Performance Test Record (1 of 2}

Performance Tests

Tast

Results

Actual

FREQUENCY RANGE AND RESOLUTION
Baseband Test
2 000.000 MHz
2 090.000 MHz
2 280,001 MHz
2471.112 MHz
2 662.223 MHz
2 853.33¢ MHz
3 044.445 MHz
3 235.556 MHz
3 426.667 MHz
3 617.778 MHz
3 808.889 MHz
3 999,999 MHz
4 180,000 MHz
4 370,000 MHz
4 560,000 MHz
4 750.000 MHz
4 940.000 MHz
5 130.000 MH=
5 320.000 MHz
5 510.000 MHz
5 700.000 MHz
5 900.000 MHz
6 100.000 MHz
6 600.000 MHz

1 999.999
2 089.999
2 280.000
2471111
2 662.222
2 853.333
2044.444
3 235.555
3 426.666
3617.777
3 B0B.888
3 999,908
4 179,999
4 369.999
4 569.999
4 749,999
4 939.999
51£9.999
5319.999
5 509.999
5 699.990
5 899.999
6 099.999
5 999.999

2 000.001
2 090.001
2 280,002
2471.113
2 662.224
2 853.335
3 044,446
3 235,557
3 426.668
3 617.776
3 808.890
4 000.000
4 180.001
4 370,001
4 560.001
4 750,001
4940.001
5 150.001
5 320.001
5 510.001
5 700.001
5 900.001
6 100.001
6 600.001

DUTPUT LEVEL AND FLATNESS
Cutput Level
Frequency and Power at
Minimum Power Point
2.0—18.0 GHz
Frequency
Minimum Power

18.0—22.0 GHz
Frequency
Minimum Power

22.0—26.0 GHz
Frequency
Minimum Power

(Standard)
{Option 004)
{Option 008)

(Standard)
(Option 004)
{Option 008)

(Standard)
{Option 004)
(Option 008)
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Table 4-1. Abbreviated Performance Test Record (2 of 2)

HP 8673G

Test

Results

Actual

QUTPUT LEVEL AND FLATNESS (cont'd)
Level Flatness [total variation]

2.0—6.6 GHz, £ 0.75 dB

2.0—12.3 GHz, £1.00 4B
2.0—18.6 GHz, £1.25dB
2.0—26.0 GHz, +1.75dBE

LEVEL AGCURACY
High Level Accuracy
2.0 GHz, 0 dBm
2.0 GHz, =10 dBm
18.8 GHz, 0 dBm
18.6 GHz, —10 dBm
18.6 GHz, —20 dBm

Low Level Acguracy

18.6 GHz
=30 dBm
=40 dBm
=50 dBm
—60 dBm
—70 dBm
=50 dBm
—~90 dBm

=1.00 dBm
—11.00 dBm
—1.50 dBm
—12.10 dBm
—22.30 dBm

—32.70 dBm
—42.90 dBm
—53.10 dBm.
~53.30 dBm
—=73.50 dBm
—83.70 dBm
—94.90 dBm

+1.00 dBm
—9.00 dBm
+1.50 dBm
—7.90 dBm
—17.70 dBm

—97.30 dBm
—37.10 dBm
—46.90 dBm
—56.70 dBm
—56.50 dBm
=76.30 dBm
—£6.10 dBm
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PERFORMANCE TESTS

4-8. FREQUENCY RANGE AND RESOLUTION TEST

ification
Specificati Electrical Performance

Characteristics Limits Conditions

FREQUENCY
Range 2.0—26.0 GH=
(1.95—26.5 GHz Overrange)

Resolution 1kHz 2.0t0 6.6 GHz
2kHz =6.6 t0 12.3 GHz
3 kHz >12.8 to 18.6 GHz=
4 kHz =18.6 to 26.0 GHz=

Description This test checks the tuning resolution in each of four internal frequency bands using a
frequency counter. The performance test is divided into a haseband check (2.0 to 6.6
GHz) and a check for bands 2, 3, and 4 (6.6 to 12.3 GHz, 12.3 to 18.6 GHz and 18.6 to
26.0 GHz respectively).

Equipment Frequency Counter HP 5343A

HP 8873C SYNTHES|ZED FREQUENCY
SI1GNAL GENERATOR COUNTER

= i
wanm oo bBa FREQUENCY FREQUENCY
- a [

L ]
[ ] oo
R : ga . | STANDARD 16 STANDARD OUT

INPUT
RF_OUTPUT J

Figure 44, Frequency Range and Resolution Test Setup

Procedure Baseband Test

1. Connecttheequipment as shown in Figure 4-4. Set the Signal Generator rear panel
FREQ STANDARD INT/EXT switch to EXT. Remove the FREQ STANDARD
jumper and connect A3J10 to the 10 MHz frequency standard output of the
frequency counter. With the Signal Generator and the frequency counter sharing a
common timebase, the frequency counter should agree with the Signal Generator
FREQUENCY MHz display + 1 count with any selected frequency counter
resolution.

Select 1 kHz display resolution on the frequency counter.

Press RCL 0 on the Signal Generator. Set the Signal Generator to 2000 MHz at an
output level of 0 dBm.

Verify that the frequency counter reads 2000.000 MHz = 1 count (due to the accuracy
of the frequency counter).

1999.999MHz . 2000.001 MHz

4-13
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PERFORMANCE TESTS

FREQUENCY RANGE AND RESOLUTION TEST (cont'd)

Procedure 5. SettheSignal Generator frequency incrementto 1 kHz, Using the TUNE knob, tune
{cont'd) the Signal Generator to each of the frequencies listed below. Verify that the
¢ UNLOCKED annunciator remains off at each frequency and that the frequency
counter agrees with the Signal Generator FREQUENCY MHz display & 1 count.

Frequency
{MHz)

Minimum
Frequency {MHz]

Actual
Fraquancy {MHz)

Maximum
Frequency (MHz}

2 000.001
2001.112
2002.223
2003.334
2 004,445
2 005.556
2 006.667
2007.778
2 008,889
2 009,999

2 000.000
2001.111
2 002.222
2003.333
2 004.444
2 005.555
2 006,666
2000777
2008.888
2 009.998

2 000.002
2001.113
2002.224
2 003.385
2 004.446
2 005.567
2006.688
2007.779
2 008.890
2 010.000

6. SettheSignal Generator frequency increment to 10.000 MHz. Using the TUNE knob,
tune the Signal Generator to each of the frequencies listed below. Verify that the

¢ UNLOCKED annunciator remains off at each frequency and that the frequency
counter agrees with the Signal Generator FREQUENCY MHz display + 1 count.

Frequency
(MHz)

Minimum
Frequency {MHz]

Actual
Frequency (MHz2)

Maximum
Frequency [MHz]

2 080.000
% 280.000
2 470.000
2 660.000
2 850.000
3 040.000
3 220.000
3 420.000
3 610.000
3 800.000
3 950.000
4 180.000
4 370.000
4 560.000
4 750.000
4 940,000
5 130.000
5 320,000
5510.000
5 700,000
5 900.000
6 100.000
6 600.000

2 089.999
2 279.999
2 469.999
2 659,999
2 849.999
3039.999
3 229,999
3419.999
3609.999
3799.999
2 989.999
4179.999
4 369.999
4 559.999
4 749.999
4 989.999
5129.999
5 319.999
5 509,999
5 699.999

 5899.999
6 099,999
5 999,999

2 090.001
2 280.001
2 470001
2 660.001
2 850.001
5 040,001
3 230.001
3 420,001
3 610.001
3 800.001
3 990.001
4 180.01
4 370.001
4 560.001
4 750.001
4 940,001
5130.001
5 820.001
5510.001
5 T00.001
5900.001
6 100.001
6 600.001
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PERFORMANCE TESTS

FREQUENCY RANGE AND RESOLUTION TEST (cont’d)

Procedure NOTE

(cont’d) Fast tuning of frequency may cause the ¢ UNLOCKED annunciator to
flash on momentarily. This is normal and does not indicate a mal-
function.

Bands 2 and 3 Test

7. Tune the Signal Generator to 10 000.000 MHz and set the frequency increment
(FREQ INCR) to 1 kHz.

. Tune the frequency down one increment and verify that the Signal Generator
frequency display changes to 9 999.998 MHz and the frequency counter reading
agrees within + 1 count.

. Tune the frequency up two increments and verify that the Signal Generator
frequency display changes to 10 000.002 MHz. Verify also that the frequency
counter reading agrees within + 1 count.

10 GHz frequency resolution, 2kHz . (\/)

. Tune the Signal Generator to 18 599.997 MHz and set the frequency increment
(FREQ INCR) to 1 kHz.

. Tune the frequency down one increment and verify that the Signal Generator
frequency display indicates 18 599.994 MHz and the frequency counter reading
agrees within £ 1 count. ‘

. Tune the frequency up two increments and verify that the Signal Generator
frequency display changes to 18 600.000 MHz. Verify also that the frequency
counter reading agrees within + 1 count.

18.599 995 GHz frequency resolution, 3kHz (/)

Band 4 Test

13. Tune the Signal Generator to 25 999.996 MHz and set the frequency increment
(FREQ INCR) to 1 kHz.

14. Tune the frequency down one increment and verify that the Signal Generator
frequency display indicates 25 999.992 MHz and the frequency counter reading
agrees within £ 1 count.

15. Tune the frequency up two increments and verify that the Signal Generator
frequency display changes to 26 000.000 MHz. Verify also that the frequency
counter reading agrees within £ 1 count.

95.990 996 GHz frequency resolution, 4kHz (V)

. Disconnect the frequency counter and replace the FREQ STANDARD jumper
between A3J9 and A3J10. Set the FREQ STANDARD INT/EXT switch to INT.

4-15
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PERFORMANCE TESTS

4-9. INTERNAL TIME BASE AGING RATE

—
Specification Electricat Perfermance

Characteristics Limits Conditions

FREQUENEY

Reference Ogcillator

Frequency 10 MHz After a warm-up

(typically 24 hours in &
Aging Rate <5x 10_10/day normal operating
environment)
Accuracy and Stability | Same as reference
oscillator

Description A reference gignal from the Signal Generator (10 MHz OUT) is connected to the ogcillo-
scope’s arertical input. A frequency standard (with long term stability greater than
1 x 10 “"/day) is connected to the trigger input. The time required for a sPemﬁe phase
change is measured immediately and after a period of time. The aging rate is inversely
proportional to the absolute value of the difference in the measured times.

Equipment Oscillascope HP 1980B
Frequency Standard HP 5065A

NOTE
The internal 10 MHz reference oscillator will typically take 24 to 48
hours to reach its specified rate after instrument storage or shipment,
In some cases, if extreme environmental conditions were encountered
during storage, the reference oscillator could take as long as one week to
achieve its specified aging rate.

FREQUENCY STANDARD

HR 8673CG SYNTHESIZED 05C1LLOSCOPE

S1GNAL GENERATOR
VERTICAL | TRIGGER ° I QUTRUT
IMPUT INPUT

= »
Figure 4-5. Internal Time Base Aging Rate Test Setup

Procedure 1. Connect the equipment as shown in Figure 4-5.

NOTE
Thig test requires a waiting period of 3 to 24 hourg between initial and
final measurements.

2. Set the rear panel FREQ REFERENCE INT/EXT switch to the INT position.




HF 8673G Performance Tests

PERFORMANCE TESTS

INTERNAL TIME BASE AGING RATE (cont'd)

Procedure 3. Adjustthe oscilloscope controls for a stable display of the 10 MHz Signal Generator
{cont'd) reference output,

Measure the time required for a phase change of 360° (one cycle). Record the time
(T1) in seconds.
T]_ = . .L.8

Wait for a period of time (from 3 to 24 hours) and re-measure the phase change time.
Record the period of time between measurements (Tg) in hours and the new phase
change time (Tg) in seconds.

Tg =__. _  h

T3 =_ .8

Caleulate the aging rate from the following equation:

s~ 52 - &)

where: 1 cyele = the phase change reference for the time measurement (in this
case, 360°)

Signal Generator’s reference output frequency (10 MHz)
specified time for aging rate (24h)

initial time measurement for a 360° (1 cycle) change

time between measurements

final time measurement for a 360° (1 cycle) change¢ ,

351s
3h
349s

: _ | { Lleycle 1 1 g@)
Aging Rate = \ ( 16 MAz )( 3Bls  54% ) ( 3h
= 1.306 X 10711/day

7. Verify that the aging rate is less than 5 X 10~1%/day.

NOTE
If the absolute frequencies of the frequency standard and the Signal
Generator’s reference oscillator are extremely close, the measurement
time in steps 4 and 5 (T; and T3) can be reduced by measuring the time
required for a phase change of something less than 360°. Change I cycle
in the formula (e.g.: 180° = “-cycle, 90° = Y-cycle).
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PERFORMANCE TESTS

4-10, FREQUENCY SWITCHING TIME TEST

Specification

Description

Equipment

Procedure

Electrical Performance
Characteristies Limits

Conditlans

SWITCHING TIME |
Frequency to be within < 25 ms AUTO PEAK dizabled
the specified resolution
and armplitude to be
within 3 dB of final
level,

This test measures the frequency switching speed of the Signal Generator. The Signal
Generator output is mixed with a local oscillator whose output frequency is set to the
frequency resolution specification above (or below) the destination freguency. The
difference frequency (IF) is displayed on the oscilloscope.

Frequency switching speed is measured using a digitizing oscilloscope. The oscilloscope
1s set to trigger the digitizing process at the beginning of the frequency change. Delayed
sweep is used to improve the measurement regolution. Ag the unit under test is switched
from the starting frequency to the destination frequency, the IF signal will pass through
zero (when the unit under test frequency is equal to the local oscillator frequency). This
will generate a phase reverzal. The last phase reversal of the IF frequency is the time

that the unit under test is within the specified frequency resolution.

The amplitude recovery time is tested using the same measurement setup. The £3 dB
amplitude points of the IF gignal are calibrated on the oscilloscope display and the
amplitude recovery time is tested to ensure that the IF level is within £3 dB of the final
level.

NOTE
A storage oscilloscope simplifies these tests because it only needs two
sweeps to display the switching time. This is especially important for
Option 008 where many sweeps cause undue wear on internal relays. If
you perform these tests with a non-storage scope, keep the number of
sweeps to a minimum.

Local Oscillator HPF 8340A
RHG DMS1-26
Digitizing Oscilloscope HP 1980B/19860A

. 8et up the equipment as shown in Figure 4-6. The external trigger input of the
oscilloscope is connected to the Signal Generator’s rear panel Blanking/Marker
output. This signal will trigger the oscilloscope at the start of a frequency change
when any sweep mode i3 selected.
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PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST (cont’d)

Procedure
{cont’'d)

HP 8673¢ SYNTHESIZED LOCAL OSCILLATOR
S|GNAL GENERATOR
BLANKING/ [ =

MARKER = T
9%,  Z

RF
OUTPUT

OSCILLOSCOPE

EXT
\ TRIGGER

GHANNETL 1

Figure 4-6. Frequency Switching Time Test Setup
2. Set the oscilloscope as follows:
Channel 1:
Vertical Sensitivity to 50 mV/Division
Coupling to AC
Set sweep to delayed
Main Sweep Parameters:
External triggey with DC coupling
Positive slope trigger
Auto sweep mode
Set Trigger Level to E1.00
Delayed Sweep Parameters:
Internal trigger with AC coupling
Positive slope trigger
Auto sweep mode

NOTE
Triggered main sweep must be used to trigger the digitizer at the start of
frequency change, If auto trigger mode is selected while digitizing, the
oscilloscope will trigger the sweep even without an external trigger sig-
nal and the waveform digitized will not be valid for this measurement.

3. 8Set the oscilloscope’s main sweep to § ms/per division and delayed sweep to
1 ms/per division. The delayed sweep will be used once the approximate delay
required iz determined from the main sweep.

4. Set the Signal Generator to the following conditions:
Output Level
ALC
Sweep Mode
Start Frequency
Stop Frequency
Step

Auto Peak
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PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure 5. Set the local oscillator to 2 000,001 MHz CW with an output level of +8 dBm.
(cont’'d)
6. Using the FREQ INCREMENT keys, set the Signal Generator to the stop
frequency (2 000.000 MHz).

. Set the oscilloscope to main sweep mode and AUTO. Adjust the oscilloscope’s
channel 1 vertical sensitivity for a 2 division peak-to-peak display of the IF
frequency.

. Set the oscilloscope’s main sweep mode to triggered (or NORM). This sweep mode
will not trigger the digitizer until the external trigger signal is received,

. Using the FREQ INCREMENT keys, reset the Signal Generator’s frequency to
the start frequency (3 000.000 MHz). Press the digitizer (STORE M1} key on the
oscilloscope and then use the appropriate FREQ INCREMENT key to step the
Signal Generator to the stop frequency (2 000.000 MHz). The oscilloscope should
digitize the switching waveform as the frequency changes. The waveform should
be similar to the waveform shown in Figure 4-7.

5 ms/div

200 mv/div

Figure 4-7. Freguency Swilching Waveform

10. Set the oscilloscope to delayed sweep mode,

11. Using the digitized signal displayed on the oscilloscope, measure the time to the
point at which the IF frequency amplitude suddenly increases and remains more
than 1 division peak-to-peak. Set the oscilloscope’s delay time to the measured time.

12. Using the FREQ INCREMENT keys, reset the Signal Generator’s frequency to (
the start frequency.
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PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure 13. Press the digitizer (STORE M1) key on the oscilloscope and step the Signal Gener-

(cont'd) ator to the stop frequency with the appropriate FREQ INCREMENT key. The
oscilloscope should digitize the switching waveform as the frequency changes. The
waveform should now look like that shown in Figure 4-8.

T ms/div

200 mv/div

/
/
[

!

LAST PHASE REVERSAL
Figure 4-8. Freguency Switching Time Measurement Waveform

14. Measure the frequency switching time by observing the digitized signal on the oscil-
loscope display. The external trigger is the reference for detexrmining switching
speed. The switching time is measured from the display’s left graticule to the last
phase reversal {as the Signal Generator frequency passes the local oscillator
frequency) before the IF signal settles into a steady frequency. Refer to Figure 4-8.
Record the frequency switching time.

NOTE }
With the oscilloscope in delayed sweep mode, the left graticule of the
display corresponds to the delay time. This delay must be added to the
time from the left graticule to the last phase reversal to obtain the
frequency switching time.

< 25 ms

15. Repeat steps b through 12 for each of the start and stop frequencies listed in the
following table. Record the switching time for each indicated frequency change.

Amplitude Recovery Time
16. Set the local oscillator to 6 599.999 MHz.

17. Set the Signal Generator start frequency to 2 000.000 MHz and stop frequency o
6 600.000 MHz.
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PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure
(cont'd) Start Stop Lo Measured

Frequency Fregueny Frafuency Swilching
{MHz) (MHz) {MHz) Time

4 000.000 2 000.000 2 000.001 _<25ms
18 000.000 2 000.000 2 000.001 —_  «25ms
6 200,000 2090.000 2090.001 — <25ms
6 000.000 2100.000 2 100.001 - - 2hms
6 500.000 2100.000 2 100.001 —  «2b5ms
6 490.000 2 200,000 2 200.001 — =25ms
2 000.000 3 000.000 2 999.999 —_ <25ms
2 200.000 &6 480.000 6 480.999 — <20 ms
2100.000 .6 500.000 6 499.999 — «0bmsg
6 610,000 € 590,000 6 590.001 w  <25ms
6 560.000 € 610.000 6 609,998 _ <25 ms
3 999.000 12 400.000 12 395.998 e 220 TRE
19 500.000 2100.000 2100.001 — <25 ms
26 000.000 2100.000 2100.001 - - <25msg
2100.000 19 500.000 19 499.989 < 3hwms
2 000,000 26 000.000 25 990.256 —  <Bhms
2100.000 26 000.000 25 999.996 —  «25ms

. Set the oscilloscope to main sweep with auto sweep mode. This allows viewing the
IF signal without using the external trigger signal.

. Using the FREQ INCREMENT keys, set the Signal Generator to 6.6 GHz and set
the output level to +3 dBm.

. Adjustthe vertical sensgitivity and position of the oscilloscope display (main sweep)
until a change in output level from +3 dBm to —3 dBm indicates an IF signal
amplitude change of exactly 4 divisions peak-to-peak. This calibrates the oscillo-
scope display to + 3dB about 0 dBm. The smaller signal represents —3 dBm and the
larger signal represents +3 dBm.

. Set the Signal Generator to 0 dBm. Set the top of the displayed signal to a conve-
nient reference near the center of the display. Note the +3 dBm and —3 dBm levels
for reference. The measurement will be determined by the time required before the
amplitude of the IF signal atays between theze two levels.

. Set the oscilloscope’s sweep mode to triggered {(or NORM). This sweep mode will not
trigger the digitizer unti] the external trigger gignal is received.

. Using the FREQ INCREMENT keys, set the Signal Generator to the start
frequency (2 000.000 MHz).
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PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure 24. Press the digitizer (STORE M1) key on the oscilloscope and then step the Signal

(cont'd) (GGenerator to the stop frequency (6 600.000 MHz). The oscilloscope should digitize
the switching waveform as the frequency changes. The waveform should be as
shown in Figure 49,

5 ms/div

"

Required Delay

Figure 4-9. Amalitude Recavery Switching Waveform

. Set the oscilloscope to delayed sweep. Set the oscilloscope’s delay time to the time
the IF frequency amplitude suddenly increases.

. Using the FREQ INCREMENT keys, reset the Signal Generator's frequency to the
start frequency.

. Press the digitizer (STORE M1) key on the oscilloscope and step the Signal Gener-
ator to the stop frequency with the FREQ INCREMENT key. The oscilloscope
ghould digitize the switching waveform as the frequency changes. The waveform
should now look like that shown in Figure 4-10.

. Meazure the amplitude recovery time. The measurement is the {ime from the left
graticule of the display to the last time the [F signal amplitude is outside the
reference points noted in step 16.

NOTE
With the oscilloscope in delayved sweep mode, the left graticule of the
display corresponds to the delay time. This delay must be added to the
time from the left graticule to the last point the IF amplitude is outside of
the references to obtain the amplitude recovery time.

<25 ms
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PERFORMANCE TESTS (:

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure 29. Repeat steps 22 through 28 for each of the start and stop frequencies listed in the
(cont’d) following table. Record the amplitude recovery time for each indicated frequency
change.

Start Stop - Lo Measured
Frequency . Frequany Frequsncy Recovery
(MHz) {MHz) (MHz) Time

6 601.000 12 300.000 12 299.998 - =2 ms
3 000.000 4 (00.000 5 999.909 ——m— <ZBHms
4 000.000 10+ 000.000 9 999.988 e =25 ma
12 301.000 13 600.000 18 509.997 —_ “35ms
18 601.000 26 000.000 25 699.996 —_ <26ms
2 000,000 26 060.000 25 599.996 — <25ms
6 601.000 26 000.000 25 999.996 —  .=20ms
2 000.000 18 600.000 18 589.997 - =25 ms

/div

51.8 mv/div

1"

Flgure 4-16. Amplitude Recovery Measurement Waveform
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PERFORMANCE TESTS

4-11. SINGLE-SIDEBAND PHASE NOISE TEST

Specification
pect : Elecirical Characteristics Parformance Limits Gonditions

SPECTRAL PURITY
Single-sideband Phase Noise 1 HzBandwidth

2.0—6.6 GHz 10 Hz offset from carrier

' 100 Hz offset from carrier
1 kHz offset from carrier
10 kHz offszet from carrier
100 kHz offset from carrier

6.6--12.3GHz 10 Hz offset from carrier
100 Hz offset from carrier
1 ¥Hz offset from carrier
10 kHz offset from carrier
100 kHz offset from carrier

12.3—18.6 GHz 10 Hz offset from carrier
100 Hz offset from carrier
1 kHz offset from carrier
10 kHz offzet from carrier
100 kHz offzet from carrier

18.6 — 26.0 GHz 10 Hz offset from carrier
100 Hz offset from carrier
1 kHz offset from carrier
10 kHz offset from carrier
100 kHz offset from carrier

Description The RF output of the Signal Generator is mixed with alocal oscillator to obtain a 40 kHz
or 200 kHz IF signal. The noise sidebands are observed on a spectrum analyzer. Correc-
tion factors are applied to the readings to compensate for using the spectrum analyzer
in the log mode, local oscillator noise contributions, and bandwidths wider than 1 Hz.

NOTE
Normally, phase quadrature needs to be maintained between the Signal
Generator and the local oscillator for true phase noise measurement.
However, the additional amplitude noise components are so small that
they are not significant in these tests.

Equipment Local Oscillator HP 8340A

Spectrum Analyzer
RHG DMS1-26
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PERFORMANCE TESTS

SINGLE-SIDEBAND PHASE NOISE TEST (cont'd)

NOTE
The signal-to-phase noise ratio as measured must be corrected to com-
pensate for 3 errors contributed by the measurement system. These are

a. Using the spectrum analyzer in the log mode requires a +2.56 dB
correction. '

b. Equal noise contributed by the local oscillator requires a —3 dB
correction.,

¢. The spectrum analyzer noise measurement must be normalized toa
1 Hz noise equivalent bandwidth. The noise equivalent bandwidih
for HP spectrum analyzers is 1.2 times the 3 dB bandwidth.

For a 8 Hz bandwidth, the correction factor for the normalized mea-
surement bandwidth would be:

Normalizing FactordB= 10 log (1.2 X 3 Hz/1Hz) = 5.56 dB.

The total correction for 3 Hz bandwidth would be:

True measurement (dBc) = Reading (dBc) — 5.56 + 2.5 — 3 = Reading
(dBc) —6.06 dB.

Procedure 1. Connect the equipment as shown in Figure 4-11.

SPECTRUM ANALYZER

LOCAL OSCILLATOR HP B673G SYNTHESIZED
S|GNAL GENERATOR

[ 1] (-} .} -~
= -
55& O
o o .

RF QUTPUY

Figure 4-11, Single-Sideband Phase Nolse Test Setup

NOTE
Connect the mixer directly to the local oscillator to avoid any power loss,

. Setthespectrum analyzer's start frequency to 40 kHz, resolution bandwidth to 3 Hz,
and stop frequency of 40.05 kHz.

- Tune the Signal Generator to 6600 MHz. Set the RANGE to —20 dB. Set the
VERNIER to 0 dBm as read on the front panel meter.

4. Tune the local oscillator to 6 589.960 MHz with an output amplitude +8 dBm.

5. Set the spectrum analyzer controls so that the peak of the 40 kHz signalis at the top ( i
graticule line. '
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SINGLE-SIDEBAND PHASE NOISE TEST (cont'd)

Procedure 6. Obgerve the noise level 10 Hz from the carrier. The displayed level should be greater
(coni'd) than 51.04 dB helow the carrier (<—51.94 dBc). Record the measured and actual
level after correction.
Measured .. _dBc
Correction —6.06 dB
Actual Level . dBe

. Tune the Signal Generator to 12 300 MHz.
8. Tune the local oscillator to 12 299.960 MHz.

_ Observe the noise level 10 Hz from the carrier. The displayed level should be greater
than 45.94 dB below the carrier (<—45.94 dBc). Record the measured and actual
level.

Measured — . dBe
Correction —6.06 dB
Actuallevel . dBe

. Tune the Signal Generator to 18 600 MHz.
. Tune the local oscillator to 18 599.960 MHz.

. Observe the noise level 10 Hz from the carrier. The displayed level should be greater
than 41.94 4B below the carrier (<—41.94 dBc). Record the measured and actual
lavel.

Measured . dBe
Correction —6.06 dB
Actual Level dBc

. Tune the Signal Generator to 26 000 MHz.
. Tune the local oscillator to 25 999.960 MHz.

. Observe the noise level 10 Hz from the carrier. The displayed level should be greater
than 39.94 dB below the carrier (<—39.94 dBc). Record the measured and actual
level.

Measured . dBe¢
Correction —6.06 dB
Actual Level . dBe

. Set the spectrum analyzer controls for a resolution bandwidth of 3 Hz and a
frequency span per division of 20 Hz. Usinga 3Hz resolution bandwidth requires a
6.06 dB correction factor.

. Repeat steps 3 through 15 while observing the noise 100 Hz from the carrier. Record
the results in the following table.
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PERFORMANCE TESTS

SINGLE-SIDEBAND PHASE NOISE TEST (cont'd)

Procedure
{cont'd)

Frequency Measured Garrection

6600 MHz S —6.06 dB =
12 300 MHz - —6.06dB=
18 600 MHz S —6.06 dB =
26 000 MH:=z —_— —6.06 dB =

. Set the spectrum analyzer resolution bandwidth to 30 Hz and frequency span per

divigion to 200 Hz. The 30 Hz bandwidth requires 16.06 dB correction.

. Tune the Signal Generator to 6 599.800 MHz.
. Tune the local oscillator to 6 600.000 MHz

. Adjust the spectrum analyzer to place the 200 kHz IF signal at the left edge of the

display. Set the spectrum analyzer controls to place the peak of the signal at the top
graticule line, Increase the log reference level control to move the peak of the IF
signal 20 dB above the top graticule line. (The top graticule line is now ~20 dBc.)

. Observethenoiselevel 1 kHz from the carrier. The displayed level should be greater

than 61.94 dB below the carrier (<.—61.94 dB¢). Record the measured and actual
level. '
Measured .. dBe
Correction —16.06 dB
Actuallevel _________ dBc

. Tune the Signal Generator to 12 300 MHz.

. Tune the local oscillator to 12 299,800 MHz.

. Obzervethenoiselevel 1 kHz from the carrier. The digplayed level should be greater

than 55.94 dB below the carrier (<—55.94 dBc). Record the measured and actual
level.
Meagured —_______ dBc
Correction —16.06 dB
Actuallevel _____dBe

. Tune the Signal Generator to 18 600 MHz.
. Tune the local oscillator to 18 599,800 MHz.
. Observethenoiselevel 1 kHz from the carrier. The displayed level should be greater

than 51.94 dB below the carrier (<£—51.94 dBe). Record the measured and actual
level. .
Measured . dBec
Correction —16.06 dB
Actuallevel — ______ dBc

i

AN
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PERFORMANCE TESTS

SINGLE-SIDEBAND PHASE NOISE TEST (cont'd)

Procedure 29. Tune the Signal Generator to 26 000 MHz.
(cont'd)
30. Tune the local oscillator to 25 999.800 MHz.

31. Ohserve the noise level 1 kHz from the carrier. The displayed level should be greater
than 40.04 dB below the carrier (<-—49.94 dBc). Record the measured and actual
level.

Measured . .. dBc
Correction —16.06 dB
Actuallevel . dPBe

. Set the spectrum analyzer controls for a resolution bandwidth of 300 Hz and a
frequency span per division of 2 kHz. Using a 300 Hz bandwidth requires a 26.06 dB
correction factor.

. Repeat steps 19 through 31 while observing the noise 10 kHz from the carrier.
Record the results in the table below. ’

Frequency Measured Correction Actual Limit

6600 MHz ~26.06 dB = «<=f6 dBe

. Set the spectrum analyzer controls for a resolution bandwidth of 3 kHz and a
frequency span per division of 20 kHz. Using a 3 kHz bandwidth requires a 36.06 dB

. Repeat steps 19 through 31 while observing the noise 100 kHz from the carrier.

12 300 MHz
18 600 MH=
26 000 MHz

~26.06 dB =
—26.06 dB =
—26.06 dB =

<—80 dBe
<—76dBe
<—74 dBe

correction factor.

Record the results in the table below.

Frequency

Measured

Gorrection

Actual

Limit

6600 MHz
12 300 MH=
13 600 MBEz
26 000 MHz

-36.06 dB=
—-36.06 dB =
—36.,06 dB =
—-36,06 dB =

=110 dBe
<=104 dBe
==100 dBc
<-— 98 dBe
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4-12. HARMONICS, SUBHARMONICS, & MULTIPLES TEST

Specification Elestrical Performance

Characteristics Lismits Conditions

SPECTRAL PHRITY
Harrmonics <—40 dBe Up to 26 GHz; output level at
or below 0 dBm.

Subharmonics and Multiples < —25 dBe 2.0to0 18.6 GHz
Thereof <=20 dBe 18.6 to 26.0 GHz

For Option 008
Subharmonics and Multiples <25 dBe¢ 2.0 to 26.0 GHz
Thereof <—15dBe 18.6 to 26.0 GHz (1/2 and 3/4
. subharmonics only)

Description This test checks the amplitude of various harmonics of the Signal Generator’s output
signal. In the multiplied frequency bands ( >6.6 GHz), subharmonics and multiples
(harmonics of the internal fundamental signal) are also checked for specific levels.
Reasonable care must be taken to ensure that the harmonies are not being generated by
the spectrum analyzer.

Harmonics are tested at high VERNIER settings (+3 dBm). Subharmonics and multi-
ples are tested atlow VERNIER settings (—10 dBm) where the feedthrough of the funda-
mental signal is largest in relation to the multiplied signal.

Equipment Spectrum Analvzer HP 85668

SPECTRUM ANALYZER

HP 86736 SYNTHESIZED
SIGNAL GENERATOR

lnr OUTRUT

INPUT
AFGC 3.5 CABLE

Figure 4-12. Harmonics, Subharmonics, and Multiples Test Setup
Procedure . Connect the equipment as shown in Figure 4-12.
Tune the Signal Generator to 4 000.000 MHz and set the output level to 0.0 dBm.
Set the spectrum analyzer’s controls to display the fundamental signal. Set the
resolution bandwidth to 10 kHz, the input attenuation to 40 dB, and the sweep

gpan to 100 MHz, Adjust the controls to set the displayed signal to the top graticule
line of the display.
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HARMONICS, SUBHARMONICS, & MULTIPLES TEST (cont'd)

Tune the Signal Generator to 2000.000 MHz. The second harmonic, now displayed
on the spectrum analyzer at 4000.000 MHz, should be greater than 40 dB below the
reference (top graticule line).

Procedure 4.
{cont’d)

< —40 dBe
Repeat steps 2 through 4 for each of the frequencies listed below. Using the
VERNIER only, set OUTPUT LEVEL to 0.0 dBm to check harmonics ar_xd
—10 dBm to check subharmonics and multiples. Record the measurements in

Table 4-4.
NOTE

This procedure may be repeated for any fundamental frequency
of interest within the Signal Generator frequency range. The worst
case performance for harmonics is at high VERNIER settings while
the worst case performance for subharmonics end multiples is at
low VERNIER settings. Use the appropriate VERNIER setting for

each test.

Output
Frequency
[MHz)

Harmonic
Frequency
|MHz)

Subharmonic

Multiple

173

2/3

3/4

2000.000
4000.000
6000.000

20060.000
10000.000
11000.600

14000.000
16000.000
18000.000

20000.000
22000.000
24000.000
26000.000

4000.000
8000.000
12000.000

16000.000
20000.000
22000.000

5000.000
5500.000
6000.000
6500.000

4666.667
5333.333
6000.000

4000.000
5000.000
5500.000

10000.000
11000.000
12000.000
13000.000

9333.333
10666.667
12000.000

15000.000
16500.000
18000.000
18500.000
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4-13. NON-HARMONICALLY RELATED SPURIOUS SIGNALS TESTS

Specific
p ation Electrical Performance

Characterisiics Limits Conditions

Spurious
Non-harmonically Related <—60 dBe =20 to 18.6 GHz
< —58 dBc >18.6 to 26.0 GHz

Description A spectrum analyzer is calibrated for 50 dBe and then tuned to any frequency from
12.3 to 18.6 GHz in search of spurious signals.

NOTE
The non-harmonically related spurious signals will elways decrease in
amplitude below 12,3 GHz and increase above 18.6 GHz. This is due to
multiplication in the internal YIG-tuned multiplier, The increase and
decreaseis determined by a strict mathematical relationship. Therefore,
satisfactory performance in the 12.3 to 18.6 GHz range will always
ensure meeting the specification in the other bands.

Equipment Spectrum Analyzer HP 85668

SPECTRUM ANALYZER

HP 86736 SYNTHESIZED
S1GNAL GENERATOR

[=]
]

RF OUTRUT INFUT
APC 3.5 CABLE

Figure 4-13. Non-harmonically Related Spurious Test Setup
Procedure . Connect the equipment as shown in Figure 4-13.
Tune the Sigmal Generator to 1 300%.000 MHz.
Set the OUTPUT LEVEL to ~60 dBm using the eighth RANGE pesition.

Set the spectrum analyzer controls to display the fundamental signal. Set the
resolution bandwidth to 1 kHz and the frequency span per division to 10 kHz.

Set the spectrum analyzer controls so that the displayed signal is at the top grati-
cule line.

Increase the Signal Generator's RANGE six steps and adjust the VERNIER to
—10 dBm. Do not adjust the spectrum analyzer amplitude calibration. The top
graticule line now represents —50 dBe.
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PERFORMANCE TESTS

NON-HARMONICALLY RELATED SPURIOUS SIGNALS TESTS (cont'd)

Procedure 7. Tunethespectrum analyzer to any desired frequency in search of non-harmonically
{cont'd)

related spurious signals. Verify that any signals found are non-harmonically

related and are not generated by the spectrum analyzer. Verify that the spurious
gignals are below the speciﬁed limits. Record the results.

Carrier Spurious Signal Spurious Signal
Frequency Frequency Amplitude

8. Repeat steps 2 through 7 for any desired carrier frequency from 12.3 to 18.6 GHz.

Record the results. (Checking non-harmonically related spurious signals from 12.3

to 18.6 GHz provides a high level of confidence that the instrument meets its
published specifications from 2.0 to 26 GHz.)

Carrier Spurious Signal Spurious Signal
Frequency Frequency Amplitude
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4-14. POWER LINE RELATED SPURIOUS SIGNALS TESTS

Specification
pecificatio Eiectrical Performance

Characteristics Limits Conditions

SPECTRAL PURITY
FPower line related and
fan rotation related within
5 Hz below line frequencies
and multiples thereof.

2.0—18.6 GHz <—4( dBe
~18.6 —26.0 GHz <38 dBe

Description The RF output of the Signal Generator is mixed with a local osciliator to obtain 2 20 kHz
IF signal. The line related sidebands are observed on a spectrum analyzer.

NOTE
The Signal Generator and local oscillator are isolated from vibration on
a two-inch thick foam pad. The Signal Generator must be operated froma
separate power line source (52 to 58 Hz) in order to differentiate its
spurious signals from other line related spurious signals.

Equipment Local Oscillator HP 8340A
Spectrum Analyzer
Mixer RHG DMS1-26
Variable Frequency AC Power Supply 501TC/800T, California Instruments

_Procedure 1. Connect the equipment as shown in Figure 4-14.

NOTE
Connect the mixer directly to the local oscillator to avoid any power loss.

Place the Signal Generator and the local oscillator on separate two-inch thick
foam pads.

Tune the Signal Generator to 3 000.000 MHz.
Set the OUTPUT LEVEL to —20 dBm using the fourth RANGE position.
Tune the local oscillator to 8 000.020 MHz with an output amplitude of +7 dBm.

Set the spectrum analyzer start frequency to 20 kHz, frequency span to 500 Hz, and
resolution bandwidth to 3 Hz.

Adjust the spectrum analyzer controls to place the peak of the 20 kHz IF signal on
the top graticule line. Verify that theline related harmonies of the Signal Generator
do not exceed the values shown below. Record the highest spurious signal level in
each offset band.

9.0 —6.6 GHz <300 Hz offset_____<C—40dBe
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POWER LINE RELATED SPURIOUS SIGNALS TESTS (cont'd)

Procedure
(cont'd) SPECTRUM ANALYZER

LOCAL OSCILLATOR

HP BE73G SYNTHESIZED
SIGNAL GENERATOR

[} s—

RF __'_J

IF

Figure 4-14. Power Line Related Spurious Signals Test Setup
. Setthespectrum analyzer frequency span to 1 kHz. Ensure that the start frequency
is 20 kHz. Measure and record the highest spurious signal level.
300Hz — 1 kHz offset ... <—40dBe

. Setthe spectrum analyzer frequency span to 5 kHz. Ensure that the start frequency
i3 20 kHz. Measure and record the highest spurious signal level.

=1 kHz offset .. <—40 dBc

. Tune the Signal Generator to 7000 MHz.

. Tune the local oscillator to 7000.020 MHz.

. Set the spectrum analyzer frequency span per division to 500 Hz. Adjust the gpec-
trum analyzer controls to place the peak of the 20 k Iz IF signal on the top graticule
line, Verify that the line related harmonies of the Signal Generator do not exceed
the values shown below. Record the highest spurious signal level in each offset
band.

66 —12.3GHz <300 Hz offset __ <(—40dBe

. Setthespectrum analyzer frequency spantol kHz, Ensure that the start frequency
55 20 kHz, Measure and record the highest spurious signal level.

300Hz —1kHzoffset ___ <—40dBec

. Set the spectrum analyzer frequency span to 5 kHz. Ensure thatthe start frequency
is 20 kHz. Measure and record the highest spurious signal level.

=ikHzoffset . <<—40dBe¢
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POWER LINE RELATED SPURIOUS SIGNALS TESTS (cont'd)

Procedure
(cont’d)

15.
16.
17.

Tune the Signal Generator to 16 000.000 MHz.

Tune the local ozcillator to 16 000.020 MHz.

Set the spectrum analyzer frequency span to 500 Hz. Adjust the spectrum analyzey
controls to place the peak of the 20 kHz IF signal on the top graticule line. Verify
that the line related harmonics of the Signal Generator do not exceed the values
shown below. Record the highest spurious signal level in each offset band.

123 — 186 GHz <300 Hzoffset < —40dBc

. Setthe spectrum analyzer frequency span to 1 kHz. Ensure that the staxt frequency

iz 20 kHz. Measure and record the highest spurious signal level.

300 Hz — 1 kHz offset ______<—40dBc

. Setthespectrum analyzer frequency span to 5 kHz. Ensure that the start frequency

is 20 kHz. Measure and record the highest spurious signal level.

=1kHzoffset __ __ _ <—40dBc

. Tune the Signal Generator to 20 000.000 MHz,

. Tune the local oseillator to 20 000.020 MHz.

. Setthe spectrum analyzer frequency span to 500 Hz. Adjust the spectrum analyzer

controls to place the peak of the 20 kHz IF signal on the top graticule line. Verify
that the line related harmonics of the Signal Generator do not exceed the values
shown below. Record the highest spurious signal level in each offset band.

186 —26.0 GHz <300 Hz offset __ <—38dBe¢

. Setthe spectrum analyzer frequency span to 1 kHz. Ensure that the start frequency

iz 20 kHz. Measure and record the highest spurious signal level.

300Hz — 1kHzoffset < —38dBc

. Setthe spectrum analyzer frequency span to 5 kHz, Ensure that the start frequency

is 20 kHz, Measure and record the highest spurious signal level.

>1kHzoffset =38 dBc

e
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4-15. QUTPUT LEVEL AND FLATNESS TESTS

Specification

Description

Equipment

Procedure

Electrical Petformance

Characteristics Limits Conditions

RF OUTPUT
Output Level: +15 to +35°C

Standard Leveled Output +8 dBm to —-100 dBm 2.0 to 18,0 GHz
+4 dBm to =100 dBm 148.0 to 22.0 GHz=
+1 dBm to —100 dBm 22.0t0 26.0 GHz

QOption 004 Leveled Qutput +7 dBm to —100 dBm 2.010 18.0 GHz
+2 dBm to —100 dBm 18.0 to 22.0 GHz
—14Bm te —100 dBm 22.0 to 26.0 GHz

Option 008 Leveled Qutput +8 dBm to —100 dBm 2.0 to 26.0 GHz

Flatness 0 dBm range; +15 to +35°C

=0.75 dB 2.0t0 6.6 GHz

£1.00 dB 2.0t012.3 GHz

+1.25 dB 2.01t6 18.6 GHz

+1.75dB 2.0 to 26.0 GHz

(Min. to max. variation in
power level acroas specified
frequency limits is less
than 2 times flatness spec.)

This test checks output level (maximum leveled power) and output level flatness. The
output level test uses a power meter to verify that the specified maximum leveled output
power can be generated over the full frequency range. Level flatness measures the varia-
tion in output power level as the frequency is changed.

Power Meter HFP 436A
Power Sensor HFP 8485A

Output Level Test
Connect the equipment as shown in Figure 4-15.
Zero and calibrate the power meter.
Tune the Signal Generator frequency to 2000.0 MHz=.
Set OUTPUT LEVEL to +8 dBm (+7 dBm for Option 004).
Peak the Signal Generator output with the AUTO PEAK Ley.

Tune the Signal Generator in 100 MHz stéps from 2000.0 MHz to 18 000 GHz while
observing the power meter reading. Record the frequency at which minimum

pOWer occurs.
Frequency




Performance Tests

HP 8673G

PERFORMANCE TESTS

OUTPUT LEVEL AND FLATNESS TESTS (cont'd)

Procedure
{cont'd)

HPF B8673G SYNTHESIZED
S1GNAL GENERATGLR POWER METER
— '

=

[N -
[+ a
1 a

POWER
RF OUTPUT SENSOR J SENSUR

1
—T

Figure 4-15. Output Level and Flatness Test Setup

. Tune the Signal Generator to the recorded frequency. Adjust the VERNIER for a

power meter reading of +8 dBm (+7 dBm for Option 004).

. Tune the Signal Generator from 2000.0 MHz to 18 000MHzin 100 MHz steps while

observing the power meter readings. Ensure that the specified maximum leveled
output power level iz met.

. Tune the Signal Generator to 18 000 MHz.
. Adjustthe VERNIER for a power meter reading of +4 dBm (+2 dBm for Option 004,

+8& dBm for Option 008).

. Tune the Signal Generator in 200 MHz steps from 18 000 to 22 000 MHz while

observing the power meter readings. Record the frequency at which minimum
POWer OCCurs.
Frequency

. Tune the Signal Generator to the recorded frequency. Adjust the VERNIER for a

power meter reading of +4 dBm (+2 dBm for Option 004, +8 dBm for Option 008).

. Tune the Signal Generator from 18 000 to 22 000 MHz in 200 MHz steps while

observing the power meter readings. Ensure that the specified maximum leveled
output power level iz met,

. Tune the Signal Generator to 22 000 MHz.
. Adjustthe VERNIER for a power meter reading of +1 dBm (—1 dBm for Option 004,

+8 dBm for Option 008).

. Tune the Signal Generator in 200 MHz steps from 22 000 to 26 000 Mtz while

observing the power meter readings. Record the frequency at which minimum

DOWEr OCCurs.
. Frequency

. Tune the Signal Generator to the recorded frequency. Adjust the VERNIER for a

power meter reading of +1 dBm (—1 dBm for Option 004, +8 dBm for Option 008).

. Tune the Signal Generator in 200 MHz steps from 22 000 to 26 000 MHz while

observing the power meter readings. Ensure that the specified maxzimum leveled
output power level is met.
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QUTPUT LEVEL AND FLATNESS TESTS (cont'd)

Procedure Level Flainess Test

(cont'd) . NOTE .
The flatness specification for power output is not referenced to a partic-

ular frequency. The specification represents the total power variation
over the entire frequency range.

. Tune the Signal Generator to 2000.0 MHz. Set the QUTPUT LEVEL RANGE and
VERNIER for a power meter reading of —5 dBm. '

. Set the power meter mode to dB Relative.

. Tune the Signal Generator from 2000.0 te 6 600.0 GHz in 100 MHz steps while
observing the power meter readings. Record the minimum and maximum output
power levels in the following table. Maximum power variation must be within
1.5 dB (highest point to lowest point).

. Continue tuning the Signal Generator to 12 300 MHz 100 MHz steps while observ-
ing the power meter readings. Maximum power vaxiation must be within 2.0 dB.
Record the minimum and maximum output power levels in the following table.

. Continue tuning the Signal Generator to 18 600 MHz in 100 MHz steps while observ-
ing the power meter readings. Maximum power variation must be within 2.5 dB.
Record the minimum and maximum output power levels in the following table.

. Continue tuning the Signal Generator to 26 000 MHz in 100 MHz steps while observ-
ing the power meter readings. Maximum power variation must be within 3.5 dB.
Record the minimum and maximum output power levels in the following table.

Freguency Range Power Variation

2.0--6.6 GHz Maximum
Minimum
Total Variation

20--123GH=z Maxirnum
Minimum
Total Variation

2.0—18.6 GH=z Maximum

Minimum
Total Variation
2.0 —26.0 GHz Maximum

Minimum
Total Variation
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4-16. ABSOLUTE LEVEL ACCURACY TESTS

Specification Electrical Perfarmance

Characteristics Limits Conditions

RF OUTPUT . 2.0t0 6.6 GH=
Absaoalute Level + 1.25 4B +10 dB RANGE (Highest}
Accuracy (+15to £ 1.004dB 0 dB RANGE
+35°C) + 1.50dB —10 dB RANGE
+=1.70dB ~-20 4B RANGE
+2.004B =30 dB RANGE

£ 200dB & <=30 dB RANGE
0.1dB /10 4B step

6.6t0123 GH:
+ 1.50 4B +10 dB RANGE
+1.25dB 0 dB RANGE

+1.75dB —10 dB RANGE
+ 1.95dB —20 dB RANGE
+ 295 dB —B80 dB RANGE
+ 2.9 dB & «—30 ¢B RANGE
0.1 4B /10 dB step

123 to 18.6 GHz
+1.75dB +10 4B RANGE
+ 1.50 dB 0 dB RANGE

+ 2.10d4dB =10 dB RANGE
+ 2.80 4B --20 dB RANGE
+ 2.70 dB =30 dB RANGE
+ 270 dB & <=30 dB RANGE
0248 /10 dB step

‘ 18.6to 26.0 GHz
+ 2.25dB +10dB RANGE
+ 2.004B 0 dE RANGE

+ 2.50dB —10 dB RANGE
+ 2.85 dB -20 dB RANGE
+ 3.30dB —30 dB RANGE
+3.20dB & =30 dB RANGE
0.2dB /10 dB step

Absolute level accuracy specifi-
cations include allowances for
detector linearity, temperature,
flainess, attenuator accuracy,
and meagurement uncertainty.

Description This test checks absolute level accuracy of the RF output signal. The first test uses a
power meter to verify that power levels between the maximum leveled power and —20
dBm are within specification. Power levels of ~30 dBm and below are checked using a
spectrum analyzer. The output level of the Signal Generator ig adjusted to —20 dBm
using the power meter. The Signal Generator output is mixed with a local oscillator to
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ABSOLUTE LEVEL ACCURACY TESTS (cont'd)

Description produce an IF frequency. The IF frequency is displayed on the spectrum analyzer. A

(cont'd) reference level corresponding to the —20 dBm output is set on the spectrum analyzer
and each 10 dB decrease in range is checked for a 10 dB decrease on the spectrum
analyzer display.

Equipment Power Meter HP 436A
Power Sensor HP 3485A
Local Oscillator HP 8340A
RHG DMS1-26
Spectrum Analyzer HP 85668
- 40 dB Amplifier HP 2447F
20 dB Attenuator HP 8493C Option 020

LOCAL QSCILLATOR

HF 86736 SYNTHESIZED
S1GNAL GENERATOR

RF QUTPUT

SPECTRUM ANALYZER

SENSOR

TER 40 dB
POWER ME AMPLIF|ER

A\
INPUT OUTRUT

Figure 4-16. Absoclute Level Accuracy Test Selup

Procedure High Level Accuracy Test
1. Connect the equipment as shown in Figure 4-16.

9. Zero and calibrate the power meter, Set the power meter to dBm mode.

3. Tune the Signal Generator to 2.0 GHz.

. Set the OUTPUT LEVEL RANGE and VERNIER for a power meter reading of
+8 dBm (+7 dBm for Option 004).

. Peak the Signal Generator output with the AUTO PEAK key.

. Set the power meter to dB Relative.
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ABSOLUTE LEVEL ACCURACY TESTS (cont'd)

Procedure 7.

{cont'd)

8.

Adjustthe VERNIER for an output amplitude of +8 dBm (+7 dBm for Option 004),
Tune the Signal Generator from 2.0 to 6.6 GHz in 1 GHz steps while noting the
power meter readings at each frequency step. Do not readjust the VERNIER. The
power meter readings should be within the limits specified.

(20—6.6GHz)-1.25dB___+1.25dB

. Tune the Signal Generator to 2.0 GHz.
. Set the power meter to dBm mode.

. Adjust the VERNIER for a power meter reading of +5.0 dBm and press the AUTO

PEAK key.

. Set the power meter mode to dB Relative.
. Adjust the Signal Generator’s VERNIER for an output amplitude of +5 dBm.

. Tune the Signal Generator from 2.0 to 6.6 GHz in 1 GHz steps while noting the

power meter readings at each frequency step. Do not readjust the VERNIER. The
power meter readings should be within the limits specified.

(20—66GHz) —1.25dB___ +1.25dB

. Tune the Signal Generator from 6.6 to 12,3 GHz in 1 GHz steps while noting the

power meter readings at each frequency step. The power meter readings should be
within the limits specified. ‘

(6.6—123GHz)-1.50dB —____ +150dB

. Tune the Signal Generator from 12.3 to 18.6 GHz in 1 GHz steps while noting the
power meter readings at each frequency step. The power meter readings should be
within the limits specified,

(123—186GHz) -1.75dB . +1.75dB

. Tune the Signal Generator from 18.6 to 26.0 GHz in 1 GHz steps while noting the

18.

power meter readings at each frequency step. The power meter readings should be
within the limits specified.

(186—26.0GHz)—225dB . +225dB

Repeat steps 9 through 17 using the power levels and frequency ranges listed in
Tahle 4-2,

Low Level Accuracy Test
19. Tune the Signal Generator to 2.0 GHz.

20,

Set the OUTPUT LEVEL —20 dBm on the fourth RANGE position,




HP 8673G Performance Tests

PERFORMANCE TESTS

ABSOLUTE LEVEL ACCURACY TESTS (cont'd)

Procedure Table 4-2. High Level Accuracy Test Record
(cont’d)

Output Power Fregueticy Range Min, Actual Max.

+2.0 dBm

(+10 4B RANGE — 2.0—6.6 GH= -1.25dB — +1.25dB
Highest RANGE) 6.6—12.3 GHz -1.50d4B _— . +1.50 dB
12.3—18.6 GHz =1.25 dB - +1.25 dB
18.6—26.0 GHz =225 dB I +2.25 dB

—5.0 dBm
(0 dB RANGE) 2.0—6.6 GHz -1.0048 - +1.00dB
6.6—12.3 GHz ~1.25d8 R +1.25dB
12.3—18.6 GHz -1.50dB e +1.504dB
18.6—26,0 GHz ~2.00 dB ———— +200dB

=10 dBm
(0 dB RANGE) 2.0—6.6 GHz —1.00 dB I +1.00 dB
6.6--12.3 GHz -1.2548 N +1.25dB
12.3—18.6 GHz -1.50dB S +1.50 dB
18.6—56.0 GHz —2.0048 I +2.00dB

—10 dBm
{-=10 dB RANGE) 2.0—-6.6 GHz —1.50 dB —_— +1.50 4B
6.6—123GHz —-1.75dB -_— +1.75 dB
12.3—18.6 GHz —2.104B —_— +2.10 dB
18.6—26.0 GH=z —2.66 dB —_— +2.55 dB

—20 dBm
(—20 dB RANGE) 2.0--6.6 GHz -1.70dB - - +1.70 dB
6.6—12.3 GHz -1.95dB - +1.90dB
12.3—-18.6 GHz ~2.30 dB — +2.30 dB
18.6—26.0 GHz -285dR —_— +2.85 dB

. Peak the Signal Generator with the AUTO PEAK key.
. Adjust the VERNIER for a power meter reading of —20,0 dBm £0.1 dB.

. Disconnect the power meter and connect the Signal Generator to the attenuator
and mixer as shown in Figure 4-16.

NOTE
Connect the mixer directly to the local oseillator to avoid any power Ioss.

. Tune the local oscillator to a frequency 100 kHz +1 kHz higher than the Signal
Generator setting in step 19.

. Set the local oscillator output power to +7 dBm.
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ABSOLUTE LEVEL ACCURACY TESTS (cont'd)

Procedure 26. Settheresolution bandwidth on the spectrum analyzer to 300 Hz or less. Adjust the

{(cont'd) vertical gensitivity to place the peak of the 100 kHz IF signal on the center horizon-
tal graficuleline. This ealibrates the center graticule line for an absolute reference
power level of —20 dBm.

. Setthe RANGE of the Signal Generator 10 dB lower and adjust the VERNIER fora
front panel reading of —30 dBm.

. Setthespectrum analyzer referencelevel 10 dB lower to bring the signal level near
the reference graticule line,

. Read the difference between the new signal level and the eenter reference graticule
line. Calenlate the actual power as follows:

NOTE
The difference is positive if the signal is above the reference graticule;
negative if below. Use the spectrum analyzer marker, if available, for
best accuracy.

Qutput level set in step 26.
Difference measured in step 29,
Actual level.

Record the actual level ealeulated in Table 4-3. The level reading should be within
the limits specified.

. Repeat steps 27 through 29 with Signal Generator settings of —40 dBm and
—50 dBm in step 27. Record the output level readings in Table 4-3.

. Note the Signal Generator’s signal level (at —50 dBm) on the spectrum analyzer
display. Remove the 20 dB attenuator, set the spectrum analyzer’s reference level
20 dB lower, and reset the vertical sensitivity to the level noted before removing the
20 dB attenuator.

. Repeat steps 27 through 29 with Signal Generator RANGE setftings of —60 dBm
through —20 dBm. Record the output level readings in Table 4-3.

. Repeat steps 19 through 32 with Signal Generator frequencies of 4 GHz, 10 GHz,
14 GHz and 20 GH=.
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ABSOLUTE LEVEL ACCURACY TESTS (cont'd)

Procedure Table 4-3. Low Level Accuracy Test Record

{cont'd)

Results

Actual

Max

—32.00 dBm
—42.10 dBm
—52.20 dBm
—62.30 dBm
—72.40 dBm
—82.50 dBm
~92 60 dBm

—32.00 dBrm
—42.10 dBm
=52.20 dBm
—62.30 dBm
—72.40 dBm
—R2.50 dBm
—92.60 dBm

—32.25 dBm
—42.35 dBm
—52.45 dBm
—62.55 dBm
—~72.65 dBm
—82.75 dBm
—92.85 dBm

—32.70 dBm
—42.90 dBm
—53.10 dBm
—63.30 dBm
—73.50 dBm
—83.70 dBm
—93.90 dBm

—33.30 dBm
—43.50 dBm
-53.70 dBm
~-53.90 dBm
—74.10 dBm
—54.30 dBm
—54.50 dBm.

=28.00 dBm
—37.90 dBm
—47.80 dBm
—57.70 dBm
—67.60 dBm
—77.50 dBm
-=87.40 dBm

—28.00 dBm
—37.80 dBm
—47.80 dBm
—57.70 dBm
—67.60 dBm
—77.50 dBm
—87.40 dBm

—27.75 dBm
—37.65 dBm
—47.55 dBm
—57.45 dBm
—67.35 dBm
—77.25 dBm
~§7.15 dBm

—27.30 dPm
=37.10 dBm
—46.90 dBm
=56,70 dBm
—566.50 dBm
=76.30 dBm
—56,10 dBm

=26,70 dBm
—36.50 dBm
—46.30 dBm
—56.10 dBm
—65.90 dBm
=T75.70 dBm
—356.50 dABm
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4-17. OUTPUT LEVEL SWITCHING TIME TEST

Specification

Description

Equipment

Electrical Performance

Characteristics Limits Conditions

SWITCHING TIME
Qutput level to be
within =+ 1 dB of final
output level.

This test measures the output level switching speed of the Signal Generator. The Signal
Generator output is detected using a crystal detector. The detected amplitude is
displayed on the oscilloscope.

Level switching speed is measured using a digitizing oscilloscope. The oscilloscope is
setto trigger the digitizing process at the beginning of a small frequency change which
produces a trigger signal at the Signal Generator's Blanking/Marker rear panel output.
As the unit under test is switched,the RF output signal will be blanked and then rise
and settle at a fixed amplitude (the final level). The oscilloscopeis calibrated to display
the + 1 dB points about the final level. The switching time is the time required before
the IF signal amplitude remains within the reference levels.

NOTE
A storage oscilloscope simplifies these tests because it needs only two
sweeps to display the switching time, This is especially important for
Option 008 where many sweeps cause undue wear on internal relays. If
you perform these tests with o non-storage scope, keep the number of
sweeps 10 @ mirimuin.

Crystal Detector HP 8473C
Digitizing Oscilloscope HP 1980B/19860A
Controller HP 85B or HP 9836A

HP 86730 SYNTHESIZED
CONTROLLER S1GNAL GENERATOR

BLANK NG/
MARKER

OSCILLOSCOPE

CHANNEL 1

lsx-rsnmt,
TRIGGER

_Figure 4-17. Qutput Levef Switching Time Test Setup
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OUTPUT LEVEL SWITCHING TIME TEST (cont'd)

Procedure 1. Set up the equipment as shown in Figure 4-17. The external trigger input of the

(cont'd) oscilloscope is connected to the Signal Generator's rear panel Blanking/Marker
output. This signal will trigger the oscilloscope at the start of a frequency change
when any sweep mode is selected. By making a simultaneous frequency and level
change, the oscilloscope ean be triggered to view the level switching process.

Set the oscilloscope as follows:
_Channel 1:
Vertical Sensitivity to 5 mV/Division
Coupling to DC
Set sweep to delayed
Main Sweep Parameters:
External trigger with DC coupling
Positive slope trigger
Auto sweep mode
Set Trigger Level to E 1.00
Delayed Sweep Parameters:
Internal trigger with AC coupling
Positive slope trigger
Auto sweep mode

NOTE
Triggered sweep mode must be used to trigger the digitizer at the start of
the simultaneous level and frequency change. If auto sweep mode is
selected on the oscilloscope while digitizing, the oscilloscope will trigger
the sweep even without an external trigger signal and the waveform
digitized will not be valid for this measurement.

Set the oscilloscope’s main sweep to 5 ms per division and delayed sweep to 1 ms per
divigion. The delayed sweep will be used once the approximate delay required is
determined from the main sweep.

Set the Signal Generator to the following conditions:
Qutput Level

ALC

Sweep Mode

Start Frequency

Stop Frequency

Sét the oscilloscope to main sweep with anto sweep mode to view the signal without
using the external trigger signal.

Enter and run the following HP-IB controller program.
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OUTPUT LEVEL SWITCHING TIME TEST (cont'd)

Procedure 10 L2=0 :
(cont’d) 20 FOR I=1 TCQ 20
30 OUTPUT 719;"LE";L2+1;"DB"
40 NEXT I
50 FOR I=1 TO 20
60 OUTPUT 719;"LE";L2-1;"DB"
70 NEXT I
80 GOTO 20
80 ! NEXT PROGRAM
100 L1=-99
110 1L2=0
120 OUTPUT 719;"LE";L1;"DB;UP"
130 PRINT "PLEASE PRESS THE DIGITIZER KEY."
140 PRINT "PRESS THE CONTINUE KEY ON THE"
150 PRINT "CONTROLLER WHEN DONE."
160 PAUSE
170 OUTPUT 719;"DN;LE";L2;"DB"
180 END

. While the program is executing, adjust channel 1 vertical controls for an amplitude
change of exactly two divisions centered about the middle horizontal graticule.
This calibrates the display for a £1 dB reference about 0 dBm.

. Set the oscilloscope's main sweep mode to triggered (or NORM). This sweep mode
will not trigger the digitizer until the external trigger signal is received.

. Press the pause key on the controller to stop the first part of the program. Run
the second part of the program by executing the statement “RUN 1007, Press the
digitizer key on the oscilloscope when instructed to by the program.

The program will set the output level to the starting value (L1) and step the
frequency up. The program will then pause to allow the digitizer key on the
oscilloscope to be pressed. After the key is pressed, th e program triggers the
oscitloscope as the level is switched from the start level (L1) to the stop level (L2).
The oscilloscope should digitize the switching waveform a s the frequency and level
changes. The waveform should be similar to the waveform shown in Figure 4-13.

NOTE
If a negative detector is used, channel 1 should be inverted. If channel 1
is not inverted, the actual waveforms will be the inverse of those shown.

. Set the oscilloscope to delayed sweep mode. Set the oscilloscope’s delay time to the
time corresponding to about -+ a division before the digitized signal’s amplitude
settles into the final value. The measurement will be the time required before
the signal stays within £1 division of the middle horizontal graticule (the final
amplitude). Setting the delay time to begin the sw eep at this point will allow
more detail to be digitized since the oscilloscope will digitize a smaller portion of
the switching waveform.
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PERFORMANCE TESTS

QUTPUT LEVEL SWITCHING TIME TEST (cont'd)

"Procedure
(cont’d)

2.89 mv/div

Figure 4-18. Qutput Level Swilching Wavelorm

11. Rerun the program entered in step 9 by executing the command “RUN 100.” Press
the digitizer key on the oscilloscope when instructed to by the program. The oscillo-
scope should digitize the switching waveform with greater detail. The waveform
should now look like that shown in Figure 4-19.

. Measure the level switching time by observing the digitized signal on the oscillo-
scope display. The external trigger iz the reference for determining switching
speed. The switching time is measured from the display’s left graticule to the last
pointthat the signal is more than =1 division from the middle horizontal graticule.
Refer to Figure 4-19. Record the level switching time.

NOTE
With the oscilloscope in delayed sweep mode, the left graticule of the
displey corresponds to the delay time. This delay must be added to the
time from the left graticule to the last time the signal is more than X1
division from the middle graticule to obtain the level switching time.

<25 ms

. Repeat steps 5 through 12 for each of the start and stop levels listed below. Ingtead
of re-entering the program, modify lines 10, 100 and 110 and then run the program
as directed. Modify ine 10 and 110 of the program by setting L2 to the stop level (i.e.
L2=0). Modify line 100 of the program by setting L1 to the start level (i.e. L1=—88).
Record the switch time for each indicated level change.




Performance Teats HP 86730

PERFORMANCE TESTS

OUTPUT LEVEL SWITCHING TIME TEST (cont'd)

Procedure
{cont'd)

2.89 mvV/div

Figure 4-19. Level Switching Time Measurement Wavelorm

Start Level Stop Level Measured
{dBm) (dBmj Switching Time

—84.0 0.0 —_——— =25 ms
—38.0 6.0 - «25ms
—77.0 0.0 e =25 M8
—66.0 0.0 — =35 ms
—50.0 =2.0 e «B5ms
-4(.0 0.0 __ «25ms
=30.0 0.0 . =2hms
=20.0 4.0 e 20 m3
=100 2.0 =20 ms
- 99 7.0 S ' R T
- 80 6.0 - <95 ms
— 9.9 0.0 - <25 ms
- 7.0 3.0 _ =25 ms
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Table 4-4. Performance Test Record [1 of 7)

Hewlett-Packard Company
Moaodel HP 8673G Tested by
Signal Generator

Serial Number Date

Para.
Na.

48 FREQUENCY RANGE AND RESOLUTION
Bageband Test .
2 000.000 MHz 1 995,999 [ 2 (00.001
2 000.001 MHz 2 Q00.000 e 2 000.002
2001.112 MHz 2001.111 ——— 2001.113
2002.223 MHz 2002.222 —_ 2002224
2 003.384 MHz 2 003.333 —_— 2 003.335
2004.445 MHz 2 004.444 — 2 004.446
2 005.5586 MHz 2 005.555 - 2 005.557
2 006.667 MHz 2 006.666 —_— 2 006.668
2007.778 MHz 2007.177 — 2 007,779
2 008.889 MH= 2 008.8388 —_— 2 008.590
2 008,999 MH:z 2 009.598 - 2 010.000

2 090.000 MHz 2089.909 S 2 090.001
2 280.000 MHz 2279999 S 2 280.001
2 470.000 MHz 2 469.999 — 2 470,001
2 660.000 MHz 2 659.999 —— 2 660.001
2 $50.000 MHz 2 849.999 _ 2 850.001
3 040.000 MHz 2039.999 - 3 040.001
3 230.000 MHz 3 225,999 —_ 3230.001
3 420.000 MHz 3 419.299 — 3 420.001
3610.000 MHz 3 609.989 —_ 3 610.001
3 800.000 MH:= 3 799.999 S 3 800.001
3 990.000 MHz 3989.999 —— 3 990.001
4 180,000 MHz= 4179999 — 4 180.001
4 370.000 MHz 4 369.999 N 4 370.001
4 560.000 MHz 4 559.999 —_— 4 560.001
4 '750.000 MHz 4 749.980 —_— 4 750.001
4 940.000 MHz 4 939.999 - 4 940.001
5 130.000 MHz 5129.999 S — 5 130.001
5 320.000 MHz 5319.999 — 5 320.001
5 510.000 MHz 5 500.999 S 5 5610.001
5 700.000 MHz 5 699.999 - 5 700.001
5 900.000 MHz 5 899.999 _ 5900.001
6100.000 MH2 6 099.999 _ 6 100.001
6 600.000 MHz 5 995.999 —_— 6 600.001

Bands 2 and 3 Test
10 GHz, 2 kHz Resolution
18 GHz, 3 kiiz Resolution
25 GHz, 4 kHz Resclution
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Table 4-4. Performance Test Record (2 of 7) (r\

‘ Hasults
Test

Actual Max.

INTERNAL TIME BASE AGING RATE —_—— | 5x107¥%day :

FREGUENLY SWITCHING TIME
Frequency Switching

3.0t0 20 GHz
4.0 to 2.0 GHz
18.0to 2.0 GHz
6.2 to 2.00 GHz
6.0to 2.1 GHz
6510 2.1 GHz

T 6.49 to 2.2 GHz
2.0 to 3.0 GHz
2.2106.49 GHz
2.1t0 65 GHz
6.61 to 6.59 GH=
6.59 to 6.61 GHz
3.999t0 12.4 GHz
19.5t0 2.1 GHz
26.0to 2.1 GHz=
2.1to0 19.5 GH=z
2.0t0 26.0 GHz
2.1 to 26.0 GHz

Amplituds Recovery
2.0t0 6.6 GHz
6.601 to 12.3 GHz
3.0t0 4.0 GH=
4,010 10.0 GHz
12.301 to 18.6 GHz
18.601 to 26.0 GHz
2.0 to 26.0 GHz
6.601 to 26.0 GHz=
2.0to 18.6 GHz

SINGLE-SIDEBAND PHASE NOISE

10 Hz offget from carrier
6600 GHz

12 300 GHz

18 600 GHz

26 000 GH=z

100 Hz offset from carrier
6600 GHz

12 300 GHz
18 600 GH=z
26 000 GHz




HP 8673G Performance Tests

Tabie 4-4, Performance Test Record (3 of 7)

Test

SINGLE-SIDEBAND PHASE NOISE (cont'd) .

1 kHz offset from carrier
6600 GHz —_— —78 dBc

12 300 GHz =72 dBc

. 18600 GHz —_ —68 dBc

26 000 GHz -_ =56 dBe

10 kHz offset from carrier
6600 GHz R —86 dBe

12 300 GHz — —80 dBc

18 800 GH= —_— —76 dBe

26 000 GHz S —74dBe

100 kHz offset from carrier
6600 GHz —_— =110 dBe

12 300 GHz - —~104 dBe

18 600 GHz I —100 dBe

26 000 GHz —_— —98 dBe

HARMONICS, SUBHARMONICS, AND MULTIPLES

Harmonic or
Fundamental Subharmonic
{MHz) Number

2000.000
4000.000
6000.000
8000.000
8000.000

10000.000
10000.000
11000.000
11000.000
14060.000

14000,000
16000.000
16000.000
18000.000
15000.000

20000.000
20000.000
20000.000
22000.000
22000.000 Ya
22000.000 Y

* For Option 008, maximum subharmonic or multiples level iz —15 dBe.
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Table 4-4. Performance Test Record (4 of 7}

LI

- HP 8673G

Test

HARMONICS, SUBHARMEGNICS, AND MULTIPLES (cont'd)
Harmonic or

Fundamental Subharmonie
{MHz) Number
24000,000 Y
24000.000 2
24000.000 Y
26000.000 Ya
26000.000 Y
26000.000 ¥

NON-HARMONICALLY RELATED SPURIGUS SIGNALS
Carrier : Spurious Signal
Frequency Frequency

13 000.000 MHz=
13 000.000 MHz=

(12,3 —18.6 GHz)
(12.3 — 18.6 GHz)

POWER LINE RELATED SPURIDUS SIGNALS
2.0—6.6 GHz <. 300 Hz offset
300 Hz — 1 kHz offget
=1 kHgz offsat

6.6—123 GHz < 300 Hz offset
300 Hz — 1 kHz offset
= 1 kHz offset

12.3—18.6 GH=z <2 300 Hz offset
300 Hz — 1 kHz offset
=1 kHz offset

18.6—26.0 GHz < 300 Hz offset
300 Hz — 1 kHz offzet
= 1 kHz offset

OUTPUT LEVEL AND FLATNESS
Qutput Lavel
Frequency and power at minitmum power point

2000.0 — 18 000 MH=z

Frequency

Minimum power (Standard)
(Option 004)
(Option 008)

* For Option 008, makimum sebharmonie or multiples lavel is —15 dBe,

4-54
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Table 4-4. Performance Test Recerd (5 of 7)

Resuits

Test
Actual

OUTPUT LEVEL AND FLATNESS [cont'd)
Jutput Lavel {cont'd)
18 000—22 000 MHz
Frequency
Minimum power (Standard)
{Option 004)
{Option 008)

22 000—26 Q00 MHz

Frequency

Minimum power (Standard)
(Option 004)
(Option 008)

Level Flatness (total variation)
20—6.6 GHz, ~0.75d4dB
6.6—12.3 GHz, +£1.00 dB

12.3—18.6 GHz, +1.25 dB
18.6—26.0 GHz, £1.75 4B

ABRALUTE LEVEL ACCURACY
High Level Accuracy
+8 dBm (-7 dBm for Option 004)
2.0--6.6 GHz

+5 dBm
2.0—6.6 GHz
6.6—12.3 GHz
12.3—18.6 GHz
18.6—26.0 GHz

+2 dBm (-+10 4B range)
20—6.6GHz
6.6—12.3 GHz
123186 GHz
18.6—26,0 GH=

—5.0 dBm (0 dB range)
2.0—6.6 GHz
6.6—12.3 GHz
12.3—18.6 GHz
18.6—26.0 GHz

—10 dBm (0 dB range)
2.0—6.6 GHz
6.6—12.3 GH=
123—18.6 GHz
18 6—26.0 GHz
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Tahle 4-4. Performance Test Regord (6 of 7)

¥

HP 8673G

i

Test

Results

Actual

High Leval Ageuracy [cont'd]

2.0—6.6 GHz
6.6--12.3 GHz
12.3—18.6 GHz
18.6—26.0 GHz

2.0—6.6 GHz
6.6—12.3 GHz
12.3—18.6 GHz
18.6—26.0 GHz

Low Level Accuracy

ABSOLUTE LEVEL AGGURAGY [cont'd)

—10 dBm (—10 dB range)

—20 dBm (—20 4B range)

2.0 GHz —30 dBm
—40 dBm
—50 dBm
—60dBm
=70 dBm
=30 dBm
—80 dBm

—30 dBm
—40 dBm
=50 dBm
=60 dBm
=70 dBm
—20 dBm
~30 dBm

~30dBm
—40 dBm
~50 dBm
=60 dBm
~70 dBm
—80 dBm
—90 dBm

=20 dBm
—40 dBm
=50 dBm
=60 dBm
=70 dBm
—80 dBm
~80 dBm

=32.00 dBm
--42.10 dBm
—52.20 dBm
—62.30 dBm
—72.40 dBm
—82.50 dBm
—52.60 dBm

=32.00 dBm
—42.10 dBm
—52.20 dBm
—62.30 dBm
—72.40 dBm
—32.50 dBm
—92.60 dBm

—32.25 dBm
—42.35 dBm
—52.45 dBm
—62.55 dBm
—72.65 dBm
—82.75 dBm
—92.85 dBm

—32.70 dBm
—42.90 dBm.
—53.10dBm
—63.30 dBm
—73.50 dBm
=~83.70 dBm
—93.90 dBm

—23.00 dBm
—37.90 dBm
—47.80 dBm
—57.70 dBm
—67.60 dBm
~77.50 dBm

—87.40 dBm

—23.00 dBm
—37.90 dBm
—47.80 dBm
-57.70 dBm
—57.60 dBm
—77.50 dBm
—37.40 dBm

—27.75 dBm
—37.65 dBm
~47.55 dBm
=57.45 dBm
—67.35 dBm
—77.25 dBm
~87.15 dBm

—27.30 dBm
—37.10 dBm.
—46.90 dBm
—56.70 dBm
—66.50 ABm
=76.30 dBm
—36.10 dBm
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Table 4-4. Performance Test Record (7 of 7)

Performance Tests

 Test

Results

Actuat

ABSQOLUTE LEVEL AGCURACGY fcont'd)

Low Level Accaracy {cont'd)

20 GH= —30 dBm
—40 dBm
=50 dBm
=60 dBm
~70 dBm
—80 dBm
—90 dBm

-—33.30 dBm
=43.50 dBm
—53.70 dBm
—63.90 dBm
~74.10 dBm
=84.30 dBm
=94 50 dBm

—26.70 dBm
—36.50 dBm
—46.30 dBm
~56.10 dBm
—65.90 dBm
~75.70 dBm
—£5.50 dBm

OUTPUT LEVEL SWITCHING TIME

Start Level
(dBm)

—99.0
—88.0
=770
—66.0
—50.0
—40.0
=30.0
—20.0
—10.0
—9.0
—8.0
-5.9
—7.0

4-57/4-58




