Phase Noise
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A passion for performance.

The PN8000 is a low cost compact phase noise
test set, designed for simple measurement of crys-
tal oscillator and synthesizer source phase noise
measurements.

The PN8000 is a system similar to the PN9000,
designed for customers who do not need the addi-
tional performance of the PN9000 or PN9500
options.

The PN8000 uses the Reference Phase Locking
Method exclusively, to detect DUT phase noise.

The instrument measurement requires only an
additional reference source, which could be either
a crystal oscillator or a synthesizer, controlled by
the instruments DC-FM tune port.

The PN8000 comes with similar software to the
‘WPN9000, used on the PN9000 test set.

PN8000 Base System

The PN8000 measures sources from 2 MHz up to
1.8 GHz (18 GHz optional). All necessary hard-
ware is included for real time offset span analysis
from 0.1 Hz up to 1 MHz (20 MHz optional).
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LOW COST automated crystal oscillator / PLL synthesizer

phase noise test system
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Using the built-in frequency counter, the LO reference source is
tuned to the DUT frequency, while the switch 'SW' is in the open
position. Then the beat signal between DUT and reference is used
to calibrate the phase detector transfer function. Built-in automated
functions measure the DUT frequency and tune the LLO reference
source to the same frequency.

Loop Bandwidth and LLO Reference FM Deviation can be measured
and adjusted, depending on the expected noise and stability of the
DUT. For most PLL synthesizers, a few hundred Hz is a convenient
average value, but large loop bandwidths of a few kilo-Hertz are also
possible. Then, by closing the loop (i.e. switch 'SW' ON), the LO ref-
erence source will be phase locked to the DUT; the RF/LLO phase
detector inputs will be automatically set in phase quadrature, which
provides phase demodulation of the combined noise of the DUT and
the LO reference source. An LED indicator graph will then show a
single stable segment, indicating the locked condition.

The LNA, with auto-gain, will amplify the noise to the right ampli-
tude to be digitized by the A/D converter, then an FFT calculation is
processed and the phase noise spectrum is displayed on the monitor.
The measurement loop bandwidth is fully compensated automati-
cally to display the proper measurement response, as close as 0.1 Hz
offset from the carrier. The LLO reference source will not impact the
measurement if it is more than 10 dB better than the DUT's and
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For specified values add +3 dB . For RF levels <nominal value, the
noise floor will increase by the number of dB below the nominal value.
For example, for O dBm RF input, instead of +6, the typical system
residual noise is,at 10 kHz offset : -168 dBc/Hz + 6 dB = -162
dBc/Hz

adds about 1 dB uncertainty if it is about 6 dB better. In the typical
setup, the system residual noise (i.e. measurement noise floor) will be
limited by the LO reference source performance.

ATE / Remote control compatible through GPIB, T'CP/IP or RS232
(optional). Spurious level
- 110 dBc, above 2 kHz offset
Built-in Counter, DUT, Reference LO
2 MHz to 1.8 GHz
IF/Beat
0.3 Hz to 400 kHz

TEMPERATURE & HUMIDITY

Residual system noise, not including the reference source, is
-178 dBc/ Hz with the high level RF phase detector.

SPECIFICATIONS

Frequency Range

2 MHz to 1.8 GHz (18 GHz optional)

Offset Analysis
0.1 Hz to 1 MHz (20 MHz optional) Operating
Measurement Accuracy 0to +50°C
Storage

+2 dB up to 20 MHz

- ©f 9, - il
Reference Tuning Voltage 40 to +75°C. Up to 95 % non-condensing

420 Volt with 5 mV resolution js:g/::’:;z :,s'i rr:rz:::;ln ;)n CDROM (Computer is not included, but
Ph. Lock L Gail
ase tock Loop Gain Minimum computer requirements

Proportional and Integral (DUT drift compensation) Pentium Il

Loop Compensation Windows XP Pro

Automatic (can be disabled) 256 MB RAM minimum

Phase Noise CD ROM drive

Typical values for nominal RF & LO input levels

Standard RF

100 MB free disk space

Parameters Option: High

Parallel port (printer should use USB)

Tel: +86] (10) 6539 1166
Fax: [+86] (10) 6539 1778
CHINA Shanghai

Tel: 4861 (21) 5109 5128
Fax: [+86] (21) 5150 6112
FINLAND

Tel: [+3581 (9) 2709 5541
Fax: [+358] (9) 804 2441
FRANCE

Tel: [+33]1 1 60 79 96 00
Fax: [+33] 160 77 69 22

Tel: [+49] 8131 2926-0
Fax: [+49] 8131 2926-130
HONG KONG

Tel: [+8521 2832 7988
Fax: [+852] 2834 5364
INDIA

Tel: [+911 80 5115 4501
Fax: [+911 80 5115 4502
KOREA

Tel: [+821 (2) 3424 2719
Fax: [+82] (2) 3424 8620

As we are always seeking to improve our products,
the information in this document gives only a general

Tel: [+45] 9614 0045

Fax: [+45] 9614 0047
SPAIN

Tel: [+341 (91) 640 11 34
Fax: [+34] (91) 640 06 40
UK Burnham

Tel: [+44] (0) 1628 604455
Fax: [+44] (0) 1628 662017
UK Cambridge

Tel: [+441 (0) 1763 262277
Fax: [+44] (0) 1763 285353

Tel: [+441 (0) 1438 742200
Fax: [+441 (0) 1438 727601
Freephone: 0800 282388
USA

Tel: [+1] (316) 522 4981
Fax: [+11 (316) 522 1360
Toll Free: 800 835 2352

Level RF

Frequency range, GHz 0.002t01.8  0.002to 1.6 RS-232 port
RF Input min. dBm -20 +10 PN800O Options
RF input max. dBm +10 +20
LO input min. dBm 0 +10 PN9348-10 18 GHz Microwave Phase Detector
LO input max. dBm +10 +20 PN9490-10 1 to 20 MHz span extension
RF input Gain, dB -10, 0, 10,20 O, 10
LO input Gain, dB 0, 10 0, 10 PN9630-00 Desktop controller
Noise floor, in dBc/Hz at 1 Hz offset -130 -140
10 Hz 140 150 PN9635-02 Notebook controller
100 Hz -150 -160 PN3100-10 Frequency stability measurements
1 kHz -160 -170
10 kHz -168 -178 PN9692-80 ATE remote control
100 kHz & 20 MHz -168 -178
Nominal RF input level, dBm +6 +16
Nominal LO input level dBm +7 +17

CHINA Beijing GERMANY SCANDINAVIA UK Stevenage

(Q\EROFLEX

A passion for performance.

Our passion for performance is defined by three

attributes represented by these three icons:
solution-minded, performance-driven and customer-focused.

indication of the product capacity, performance and
suitability, none of which shall form part of any con-
tract. We reserve the right to make design changes
without notice. All trademarks are acknowledged.
Parent company Aeroflex, Inc. ©Aeroflex 2005.

www.aeroflex.com

info-test@aeroflex.com
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