. Agilent Technologies
- 3589A

- ] . Data Sheet

Product Specifications

Note: All specifications apply from 10 Hz to 150 MHz and include 30 m nute

war mup from anmbi ent conditions unl ess otherw se noted. Supplenenta
characteristics (identified as characteristic only) are non-warranted functiona
and feature information

The general specifications apply independent of the measurenent type sel ected

Refer to the spectrum neasurenents and network nmeasurenents for specifications
that are neasurenent-type dependent.

Frequency Specifications

FREQUENCY RANGE
Tuning range: 0 Hz to 150 MHz
Specifications for 50 and 75 Chns apply over the frequency range of 10 Hz to 150

WMHz. The 1 MegOhm i nput operates over the full span and is specified from 10 Hz
to 40 Mhz.

FREQUENCY ACCURACY

Frequency accuracy is specified using the frequency counter marker function and
is the sumof initial accuracy, aging, and frequency counter resol ution

Initial accuracy:

W t hout Wth

opt. 1D5 opt. 1D5**

20deg. to 30deg. C +/-0.5 ppm +/-0.01 ppm
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Odeg. to 55deg. C +/-3.0 ppm +/-0.07 ppm

Agi ng* +/-0.25 ppm np. +/-0.125 ppm no.

*Referenced to the nost recent reference calibration at 23deg. C
**Add +/-0.1ppmif the instrunent has been continually powered <48 hours.

Frequency counter resolution: 0.1 Hz

STABI LI TY

Noi se si debands: |ess than -105 dBc when nmeasured at a 1 kHz offset from CW
signal and nornmalized to a 1 Hz noi se-power bandwi dth.

DRI FT/ RESI DUAL FM

The Agilent 3589A uses a fully synthesized |ocal oscillator and is phase-I ocked
to the frequency reference throughout the sweep. Refer to the frequency accuracy

specifications stated earlier for the resulting accuracy.

Anpl i tude Specifications

AMPLI TUDE MEASUREMENT RANGE:

Maxi mum Saf e | nput Level

50 Chns 75 Chns 1 Mohm

Avg. Continuous Power: 26 dBm 28 dBm 13 dBV (10 Hz to 150MHz)
dc Voltage: +/ -4 V +/-4 V +/-25 V

Conbi ned ac/dc: +/-4 Vpk +/-4 Vpk +/-25 Vpk

MAXI MUM W THOUT DEGRADI NG PERFORMANCE
50 Chns 75 Chns 1 Mohm

I nput dc: +/-3 Vdc +/-3 Vdc +/-25 Vdc
Measured input: 20 dBm 22 dBm* +/-7 dBV
26 dBnr*

*Wth included BNC adapt er
**Wth mninum | oss pad (optional)
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| NPUT RANGE SETTI NGS
(characteristics only)
50 Ominput (in 10 dB steps): +20 dBmto -20 dBm

75 Chminput (in 10 dB steps): +21.76 dBmto -18.24 dBm with included BNC
adapter and automatic corrections.

+25.72 dBmto -14.28 dBm with mninmumloss pad (option) and autonmmtic
corrections

1 MegOhminput (in 10 dB steps): +7 dBV to -33 dBV

AMPLI TUDE DI SPLAY RANGE
Ref erence level: -1000 to +1000 dBm dB Display resolution: 0.001 to 100 dB/div
Mar ker resolution: 0.01 dB

Di splay units: dBm dBV, Vrns

NORMALI| ZATI ON

Normal i zati on routines allow the single receiver channel to accurately neasure
scal ar network paraneters when swept spectrum neasurenment type is selected, or
vector network paraneters when swept network nmeasurenent type is sel ected
Measur ement normalizations require the reference neasurement to be taken first,
using either quick normalization, which uses an internal source to receiver
path, or transm ssion normalization, which can correct for additional cable,

adapter, and fixture effects. Measurenents are then referenced to that
measurenment as a ratio.

I NPUT PORT

I nput channels: 1

Return | oss: >20 dB

| npedance: 50 Chns, 1 MegOhm (<60 pF shunt capacitance)

(75 Ohnms with included BNC adapter or optional mninumloss pad)
Connector: Type-N

Sour ce Specifications
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FREQUENCY SPECI FI CATI ONS (characteristic only)

Frequency range: 10 Hz to 150 MHz

AMPLI TUDE SPECI FI CATI ONS
Anpl i tude range 50 OChm out put: +15 dBmto -54.9 dBm and off

Anpl i tude range 75 Ohm output: +13.2 dBmto -56.7 dBmand off, with included BNC
adaptor. +9.3 dBmto -60.6 dBm and off, with mininum]loss pad (option).

Anmplitude resolution: 0.1 dB

Accuracy: OQutput anplitude accuracy is determ ned by the sum of absolute
accuracy, dynam c accuracy, and frequency response

Absol ute anplitude accuracy: +/-1 dB (at 300 kHz, +15 dBm output |evel)
Dynamni ¢ accuracy: Add 0.02 dB/dB bel ow 15 dBm (add to absol ute accuracy)
Frequency response: +/-1 dB (Variation relative to level at 300 kHz)
Spuri ous products:

Har moni ¢ products: <-30 dBc

Non- har noni ¢ products: <-40 dBc

Noi se: <-80 dBc/Hz (for offsets greater than 500 Hz fromthe carrier)
Source port:

Return | oss: >20 dB

| npedance: 50 Ohns

(75 Ohnms with included BNC adapter or optional mninumloss pad)

Connector: Type-N

Spect rum Measur enent s

Note: All specifications apply from 10 Hz to 150 MHz and include 30 m nute

war mup from anmbi ent conditions unless otherwi se noted. Typical performance is
appl i cable over +/-5deg. C fromthe tenperature during the npst recent
autocalibration and is not warranted. Suppl emental characteristics (identified
as characteristic only) are non-warranted functional and feature information

Al l spectrum neasurenment specifications apply when swept spectrum or narrowband
zoom neasurenent type is selected and with the source turned off and | ow
di stortion node of f unless otherw se noted
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Frequency Specifications

FREQUENCY SPAN (characteristiconly)

Swept spans:

Range: 10 Hz to 150 MHz, and zero span
Resolution: 0.1 Hz

Accuracy: Geater of 0.1 Hz or 0.125% of span
Start/stop frequency: 0 Hz to 150 MHz
Nar r owband zoom spans:

Range: 1.23 Hz to 40 kHz in x2 steps

Accuracy: +/-0.001% of span

RESOLUTI ON BANDW DTH

Swept spectrum 1.1 Hz to 17 kHz +/-10%

Nar r owband zoom
Hi gh-accuracy node: 0.90% of span (11 nHz- 360 Hz)

Hi gh-resol uti on node: 0.37% of span (4.5 nHz-148 Hz)

BANDW DTH SELECTI VI TY (shape factor or ratio of -60 dB to -3 dB bandw dt hs)

Swept spectrum node:

Manual sweep: <4.0:1

Aut o- coupl ed sweep: 4.3:1 (typical)

Aut o- coupl ed oversweep: 5.1:1 (typical)
Nar r owband zoom

Hi gh-accuracy node: 2.6:1

Hi gh-resol ution node: 9.1:1
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EQUI VALENT NOI SE BANDW DTH

The equi val ent noi se bandwidth and 1 Hz normalization factor are available for
the current RBWfilter in the state setup table.

Nar r owband zoom

Hi gh-accuracy node: 0.955% of span

Hi gh-resol ution node: 0.375% of span

VI DEO BANDW DTH

Entered in frequency val ues which are coupled to the current RBWand are from

(1.54 * RBW to (0.012 * RBW in seven steps, and off.

Anpl i tude Specifications

SPURI QUS RESPONSES
GENERAL SPURI QUS
Unl ess specifically nmentioned in other spurious specifications, spurious

responses are <-70 dBc (<-80 dBc typical) for signal |levels equal to input
range.

HARMONI C DI STORTI ON

Harmoni ¢ distortion products are for a spectrally pure input signal with total
i nput power |evel equal to the range and |ow distortion node on.

50 Ohm and 75 Chminputs: <-80 dBc (<-90 dBc typical)

1 MegOhminput: <-75 dBc (<-80 dBc typical)

| NTERMODULATON DI STORTI ON*

I nt er rodul ati on distortion products are with respect to two tones 6 dB bel ow
range and | owdi storti on node on.

50 and 75 Ohminputs: <-80 dBc (<-90dBc typical)

1 MegOhminput: <-75 dBc (<-80 dBc typical)
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*Degrade distortion specifications by 10 dB (5 dB for 1 MegOhm i nput) when input
frequency is less than 30 kHz Degrade specification by 10 dB when | owdistortion
node is off.

RESI DUAL RESPONSES
Resi dual responses are less than -110 dBm on the -20 dBm range. Degrade

specification by 10 dB when | owdistortion node is on. Degrade 10 dB for 40 kHz
spans in narrowband zoom node.

I mage, nultiple, and out-of-band responses:

<-70 dBc (<-80 dBc typical) where applied signal |evel = range

LOCAL OSCI LLATOR FEEDTHROUGH

Local oscillator feedthrough (appears as signal at dc) is >20 dB bel ow range
Degrade specification by 10 dB when | owdi stortion node is on

AMPLI TUDE ACCURACY

Measur enent accuracy is determined by the sumof full-scale absolute accuracy
and scale fidelity (linearity). For neasurenents nade at full-scale (signha

| evel = range), only full-scale accuracy need be considered. Recalibration dueto
change in center or manual frequency is not required for the accuracy shown.
Exanpl e: To conpute the typical cunulative accuracy for a signal of —-45 dBm at
100 MHz with 50 OChns full-scale range of -20 dBm and nmanual sweep, sumthe

typical full-scale absolute accuracy and scale fidelity, i.e. (0.2 dB + 0.02 dB)
= 0.22 dB

SCALE FIDELITY (linearity)

maxi mum cunul ative error of |og scale

Level * Increnmental ** Typica

0 to -30 dB <0.05 dB 0.02 dB
-30 to -40 dB <0.1 dB 0.03 dB
-40 to -50 dB <0.3 dB 0.05 dB
-50 to -60 dB <0.5 dB 0.10 dB

-60 to -70 dB <0.7 dB 0.10 dB
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-70 to -80 dB ------ 0.25 dB

-80 to -90 dB ------ 0.25 dB

-90 to -100 dB ------ 0.40 dB
-100 to -110 dB ------ 0.70 dB
-110 to -120 dB ------ 4.00 dB

Specified for frequencies >200 kHz.
*relative to the specified range

**| ncremental deviation nust be added to other reference |evel accuracy
specifications to obtain the total cunulative error

AUTOVATI C CALI BRATI ON

Calibrations, which my be turned off, are periodically performed to compensate
for tine and tenperature drift effects. No recalibration is necessary for
changes in frequency paraneters.

Sweep Characteristics

TRI GGER (characteristic only)

HP-1B, internal free run, or external triggering is available for |linear sweep
and narrowband zoom Trigger arming is manual or automatic.

Trigger | atency

(uncertainty between the trigger input and internal trigger identification)

Li near sweep: 160 usec (for 17 kHz RBW increasing by factor of 2 for each | ower

RBW
Zero span: 4 usec (for 17 kHz RBW increasing by factor of 2 for each | ower RBW

Narr owband zoom 8 * 2E(40000/span) usec

Trigger delay (HP-1B or external trigger only): O nsec to the maxi mum gate
I ength indicated for gated sweep. (See the gate length and trigger delay table
in the gated sweep characteristics.)
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LI NEAR SWEEP
Measur ement speed: (characteristic only)
Sweep rate, oversweep off: (RBWRBW2) Hz/s

Sweep rate, oversweep on: 4 * (RBWRBW2) Hz/s

Not e: Anal og Gaussian RBWfilters are usually swept at RBWRBW 2Hz/s (or sl ower)
to limt anplitude errors due to sweeping to <0.1 dB. The oversweep node of the
Agi | ent 3589A provides four times faster sweep tinme without increased error. To
cal cul ate sweep tine, conpute span/sweep rate.

NARROWBAND ZOOM

Measur enent Speed: >7 nmeasurenments/s (for spans 310 kHz)

Time record | ength: 400/ span (Hz) sec

GATED SWEEP
(with option 1D6) (characteristic only)

Gated sweep is not available in narrowband zoom node.

Gate length and trigger del ay:

RBW Gate | ength Gate | ength Edge trigger
[Hz] m ni rum maxi num default del ay*
[msec] [nsec] [nsec]

17000 0.02 131 0.13

9100 0.04 131 0.2

4600 0.08 131 0. 38

2300 0.16 131 0.76

1200 0.32 131 1.5

580 0.64 131 3.1

290 1.28 665 6.25

150 2.56 1,311 12.5
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*Filter settling tinme required to achieve accurate noi se and anplitude
nmeasurenents. Delay range is fromO nsec to the maxi mum gate | ength indicated
(10 usec steps for 17 kHZ RBW. Level trigger default delay is equal to the sum
of edge trigger default delay and the nmininmum gate | ength. Edge trigger |atency
(uncertainty between the gate trigger input and internal trigger identification)
is equal to the greater of 10 usec and 1/64 of the mininumgate |length

i ndi cated. Level trigger latency is equal to the mininmmgate |ength indicated.

Net wor k Measur enent s

Note: All specifications apply fromlO Hz to 150 MHzand include 30 minute warmnmup
from anbi ent conditions unl ess otherw se noted. Typical performance is
applicable over +/-5deg. C fromthe tenperature during the nost recent reference
nmeasurenent and is not warranted. Supplenental characteristics (identified as
characteristic only) are non-warranted functional and feature information. All
net wor k measurenent specifications apply when swept network neasurenent type is
sel ected. Specifications apply to 50 GChns to 75 Chns only, unless otherw se

not ed.

Frequency Specifications

FREQUENCY SPAN (characteristic only)

Li near sweep:

Range: 10 Hz to 150 MHz, and zero span
Resolution: 0.1 Hz

Accuracy: Greater of 0.1 Hz or 0.125% of span
Start/stop frequency: 0 Hz to 150 Hz

Log sweep:

Range: 10 Hz to 149. 99999 MHz

Resol ution: 0.1 Hz

Accuracy: 3%

Start/stop frequency: 10 Hz to 150 MHz

RESOLUTI ON BANDW DTH

Range: 1.1 Hz to 17 kHz +/-10%
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BANDW DTH SELECTI VI TY
(shape factor or ratio of -60 dB to -3 dB bandwi dt hs)

Manual sweep: <4.0:1

Anpl i tude Specifications

DYNAM C RANGE

A/ D overload level: >2 dB (relative to sel ected range)

SENSI TI VI TY
Sensitivity is the dynamic range limtation due to noise level (nmeasured in a1l

Hz bandwi dth) and internal crosstal k between the source and receiver: (75 Chm
wi th included BNC adaptor or optional mnimm]loss pad)

| MPEDANCE 10 Hz-30 kHz 40 MHz-30 kHz 40 MHz-150 MHz
50/ 75 Chns 80 dB 100 dB 100 dB
50/ 75 Chns typical 85 dB 110 dB 110 dB

1 MegOhm 75 dB 100 dB --

GENERAL SPURI OUS

Unl ess specifically nentioned in other spurious specifications, spurious
responses are <-80 dBc for signal |evels equal to range

RESI DUAL RESPONSES

Resi dual responses are |ess than -110 dBm on the -20 dBm range

LOCAL OSCl LLATOR FEEDTHROUGH

Local oscillator feedthrough (appears as signal at dc) is >20 dB bel ow range

Rati o Anplitude and Phase Specifications

DI SPLAY RANGE
Anmplitude reference level: -1000 to +1000 dB
Ampl i tude display resolution: 0.001 to 100 dB/div
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Anpl i tude marker resolution: 0.01 dB

Anmpl i tude display units: dB

Phase reference |l evel: -72000deg. to +72000deg.
Phase di splay resolution: 0.00l1deg. to 7200deg./div
Phase marker resolution: 0.01 deg

Phase di splay units: deg

ACCURACY

Dynani ¢ accuracy:

Level * Accuracy** Typical ***
[dB] [dB] [deg] [dB] [deg]
0to -5 <0.05 <1.0 0.05 0.2
-5to -30 <0.10 <1.5 0.10 0.5
-30 to -40 <0.15 <2.0 0.10 1.0
-40 to -50 <0.35 <3.0 0.10 1.0
-50 to -60 <0.55 <4.0 0.15 1.5

-60 to -70 <0.75 <6.0 0.15 2.5

-70 to -80 -=-- ---- 0.30 ----
-80 t0 -90 -=-- ---- 0.30 ----

290 t0 -100 ---- ---- 0.45 ----
100 to -110 ---- ---- 0.75 ----
110 t0 -120 ---- ---- 4.00 ----

Speci fied for frequencies >200 kHz.

* relative to the specified range.

** At stable tenperature following a 2 hour warnmup, and wi thin
5 m nutes of normalization.

***Typical within one nminute of normalization.
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Note: Drift due to changes in ambient tenperature is |less than +/-0.2 dB/deg.C
and +/-2deg./deg.C. Tine and tenperature errors are periodically conpensated
for, with calibration intervals between 5 and 20 minutes. Calibration will not
interrupt the current measurenent.

Group Del ay Specifications

(Group delay is not available with | og sweep)

Group delay reference level: 0 sec to +/-10 sec

Group delay display resolution: 1 psec/div to 1 sec/div

G oup delay marker resolution: 0.01 nsec

Group delay display units: sec

Aperture frequency: 0.5%to 16% of span in 2x steps

Group del ay accuracy:

Group delay accuracy = dynam c phase accuracy/ (360*aperture frequency)

+/- 1 nsec

Sweep Characteristics

TRI GGER (characteristic only)

HP-1B, internal free run, or external triggering is available for |linear sweep.
Trigger armng is manual or automatic.

Trigger latency (uncertainty between the trigger input and internal trigger
identification): 160 usec (for 17 kHz RBW increasing by factor of 2 for each
| ower RBW .

Trigger delay (HP-1B or external trigger only): O nsec to the maxi mum gate

l ength indicated for gated sweep. (See the gate length and trigger delay table
in the gated sweep characteristics.)

LI NEAR SWVEEP

Sweep tinme is uncoupled fromthe span and resol uti on bandwi dt h.

LOG SWEEP

Log sweep uses a |inear approximationto performa |og frequency sweep.
Resol uti on bandwi dths are selected automatically or manually.
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GATED SWEEP (with option 1D6) (characteristic only)

Gating is available only with |inear frequency sweep or manual frequency
sel ect ed.

Gate length and trigger del ay:

RBW Gate | ength Gate | ength Edge trigger
[Hz] m ni rum maxi num default del ay*

[msec] [msec] [nsec]
17000 0.16 131 0.13
9100 0.32 131 0.2
4600 0.64 131 0.38
2300 1.28 131 0.76
1200 2.56 131 1.5

580 5.12 131 3.1

290 10.24 665 6. 25
150 20.48 1,311 12.5
73 40.96 2,621 25

36 81.92 5,243 50

18 163.84 10, 486 100
9.1 327.68 20,972 200
4.5 655.36 41, 861 400
2.3 1310.72 83,886 800

1.1 2621. 44167, 772 1600

*Filter settling tinme required to achi eveaccurate noi se and anplitude
nmeasurenments. Delay range is fromO nsec to the nmaxi num gate |ength indicated.
Level trigger default delay is equal to the sumof edge trigger default del ay
and one-ei ghth of the mninmum gate | ength. Edge and | evel trigger |atency
(uncertainty between the gate trigger input and internal trigger identification)
is equal to the mninmumgate |ength indicated
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CGeneral Characteristics

Note: All specifications apply from10 Hz to 150 MHz and include 30

m nute warnmup from anbi ent conditions unl ess ot herwi se noted. Suppl enental
characteristics (identified as characteristic only) are non-warranted functiona
and feature information.

SAFETY AND ENVI RONVENTAL

Saf ety standards: CSA Certified for Electronic Test and Measurement Equi pnent
per CSA 22.2, no. 231

This product is designed for conpliance to: UL1244, 2nd Edition and | EC348, 2nd
Edi tion, 1978

EM / RFI standards: FTZ 527 - Germany

Acoustics: LpA <70 dB

Tenper at ur e:

Operating: 5deg. to 50deg. C

Storage (no disk in drive): -20deg. to 60deg. C
Hum dity, non-condensing

Operating: 8%to 80% at 30deg. C

Storage (no disk in drive): 5%to 95%

Al titude:

Operating: 2150 m (7000 ft)

Storage: 4570 m (15,000 ft)

Calibration interval: 1 year

Warrmup tinme: 30 minutes

Power requirenents
115 VAC operation: 90-132 Vrns, 47-440 Hz
230 VAC operation: 198-264 Vrns, 47-66 Hz

Max power dissipation: 450 VA
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Wei ght :
Net: 28 kg (62 | bs)

Shi ppi ng: 38 kg (81 | bs)

Di mensi ons:
Hei ght: 222 mm (8.75 in)
Wdth: 425.5 nm (16.75 in)

Depth: 630 nm (24.8 in)

TRI GGER/ GATE

(characteristic only)

Trigger/ gatei nput:

Triggers on positive or negative TTLtransition or contact closure or rel ease

fromground. For gated sweep (option 1D6) polarity is selectable for TTL edge or
| evel

Trigger/ gate output:
Produces a negative TTL transition at the internal trigger identification. For

gated sweep (option 1D6) produces a high TTL level during the active gate
wi ndow. Fanout is 3 TTL LS | oads

REFERENCE
(characteristic only)
Ref erence output: 10 MHz at +3dBm (nom nal) 50 Chns

External reference input: 1 MHz, 2 MHz, 5 MHz, or 10 MHz between -5 dBm and +10
dBminto 50 Chnms (nom nal)

High stability reference oven output (option 1D5): 10MHz at +10dBminto 50 Ohmns

DI SPLAY

(characteristic only)

Nunber of horizontal axis points: 401

Formats: single, upper/lower, front/back, setup state

r Agilent Technologies

" novating the HP Wiy



Di spl ay bl anki ng: annotation, ful

Frequency axis mrror and frequency and anplitude annotation correction for use
wi th external down-converters and receivers.

TRACE MATH
(characteristic only)
Operators: +,-,*, [, SOQRT, CONJ

Operands: input, network function, data registers, constants, other functions,
SQRT(NBW, jw

Trace math can be used to correct the data on each neasurenent. Uses include
user units correction and normalizations. Noise data is automatically referred
to a 1 Hz bandwi dth by displaying a function defined as SPECT/ SQRT(NBW or to
any desired bandwi dth by displaying a function defined as

SPECT/ SQRT(NBW ) * SORT( K1), where Kl is set to the desired bandw dth. SQRT(NBW
is a trace math argunent that automatically uses the equival ent noise bandw dth
of the current resolution bandwidth filter

Corrected data for use with divider probes can be displayed by displaying a
function defined as SPECT * K1, where Kl is set to the probe division ratio

EXTERNAL KEYBOARD

(characteristic only): Conpatible with PC-style 101 key keyboard nodel nunber
Agi | ent Cl1405A and Agil ent Keyboard cabl epart nunber 5081-2249 (DI N connector).

| NTERFACES
Active probe power: +15 Vdc,

-12.6 Vvdc; 150 mA maxi num suitable for Agilent active probes

HP- 1 B
I mpl ementation of IEEE Std 488.1 and 488. 2

SH1, AH1, T6, TEO, L4, LEO, SR1, RL1, PPO, DCi, DT1, Ci1, C2, C3, Cl2, E2

Benchmar ks (characteristics only):

Bi nary trace output:
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120 ns/trace typica

PERI PHERALS
HP-1 B graphics printers (raster output only)

HP-1B plotters using HP-CGL

MEMORY AND DATA STORAGE

(characteristic only)

Standard internal nenory:

Non-vol atil e RAM 64 Kbyte

Vol atile RAM 1 Moyte (partitionable between

HP I nstrunment BASI C program space and RAM di sk)

Optional Menory:

Vol atile RAM Option 1Cl: additional 2 Myte RAM

Di sk drive: (Only internal disk drive supported).

The Agilent 3589A's internal disk drive can format only doubl e-sided, double-
density disks (720 Kbyte). It can also read and wite single-sided disks that
were formatted in a double-sided drive. It does not read, wite or format high
density (1.44 Noyte) disks.

Benchmar ks (characteristic only):

Trace nenory size: 2850 bytes

State nmenory size: 3100 bytes

STANDARD DATA FORMAT UTI LI TI ES
(characteristic only)

I ncluded on two 3 1/2-inch high-density (1.44 Muyte) and two 5 1/4-inch high-
density (1.2 Moyte) floppy disks. The utilities run in M5-DOS 2.1 or greater on
an | BM PC (AT or higher) or conpatible. The utilities include LIF to DOS fornmat
conversions, conversion to standard data format (SDF), displaying data and
instrument state information, and utilities for conversion to PC- MATLAB,

MATRI Xx, data set 58, and ASCI| fornmat.
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