Ampinugie

Specifications (538, 548A and 578)

Range {538)
(5484}
(578}
Sensitivity {538}
(B48A & 578}
Impedance
Caonnector
Coupling
Max. Operating Level
Damage Level
Acquisition Time
Auromatic Amplitude
Discrimination {538}
{548A & 578)
FM Tolerance
Max. Tracking Speed
VSWR
Freguency Limit {548A & 578)

Overload Indication

BAND 1

BAND 2

BAND 3

10 Hz-100 MHz
10 Hz-100 MHz
10 Hz~100 MHz

25mVrms
15 mV typ

25 mV rms

1 Mohm /20 pF
BNC {female)
C

120V rms®
150V yms*

10 MHz-1 GHEz
10 MHz-1GHz
10 MHz2-1 GHz

~19dBm
- 20dBm typ

-20dBm

50 ohm

BNC {female)
AC

+10dBm

+ 27 dBm
<50 msec

1GH2-26.5 GHz
1 GHz~26.5 GHz
1 GHz-26.5 GHz

-25dBm: 1 GHz-124GHz - 30 dBm typ
~20dBm: 12.4 GHz-18 GHz - 25 dBm typ
- 15dBm: 18 GHz-22 GHz -20dBm typ
- 10dBm: 22 GHz-26.5 GHz - 15 dBm typ

- 30dBm: 1 GH2-12 4 GHxz

~25dBm: 124 GHz-18 GBz

-20dBm: 18 GHz-22 GHz -25dBmtyp
- 15dBm 22 GH2z-26.5 GHz - 20 dBm typ

50 ohm

APC 3.5 (femais;
AC

+7dBm

+40 dBm (10 watts)
<250 msec

10 dB, if <10dB, will count one signal accurately if
separated by > 200 MHz.

10 dB, # <10 dB wili count one signal accurately if
separated by > 200 MHz; can count desired
frequency accurately using frequency limits.

20 MHz PP up to 10 MKz rate

400 MHz/sec (Typical)

2.5:1 Typical

Keyboard controlled. Counter will measure Jargest
signal within programmed limits. Signal outside

desired range must be separated by 200 MHz
(typical) from either limit.

Display indicates "OVERLOAD" when input lavel
exceeds approximately + 16 dBm.

*{Above 1 kHz. maximumny input decreases @ 6 dB/octave down to 3.0V rms.)

BAND 4: Options 91 to 96 used with Model 548A706. Model 578/06. and Model 580
Frequency Extension Cable Kit.

Fragquenecy

18 Gz

& GHz
ElP’s frequency-sslective technique
petmits readings of both frequency
and power of the desired signal in the
presance of ather signals g

Option 81 Option 92 Option 93 Option 94 Option 95 Option 96
41 42 43 44 42 0r43 41 o0r42
Ka u E W v Q
25.5-40 GHz  40-60 GHz 60-80 GH 96-110GHz  50-75 GHz 33-50 GHz
-25dBm -~ 25dBm - 28dBm ~25dBm ~25dBm ~25dBm
WR-38 WR-18 WR-12 WR-10 WR-15 WR-22
UG-58970 UG-383/U UG-387/U0 UG-387/U UG-383/U UG-383/U
+5dBm +5dBm +5dBm +5dBm +5dBm +5dBm
+10dBm +10dBm + 1¢ dBm + 10 dBm + 10'dBm + 10dBm
<25 sec < 2.5 sec <25 sec <25 sec <285sec - <25sec
Crystal Frequency 10 MHz
Stability:

Aging Rate <3x 10 7mo. <1 x 10-Exyr

Short Term <1x 10" rmis forone second averaging time

Temperaiure <Z2x10 toverthe range 0° 10 60°C

Line Variation + 10% change in line voltage produces frequency shift <1 x 10-7
Warm-up Time None required
Cutput Frequency 10 MHz, square wave, 1V peak-to-peak minimum into 50 ohms
External Time Base  Requires 10 MHz, 1V peak-to-peak minimum into 300 ohms




General
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Source Locking Specifications:

578 only

Lock Time {typical)

Cutput Drive {(maximum)}

Capture Range

Qutput Connector

hase Locked Spectrum
(See figure this page}

Resolution Fronit panél keyboard select 1 Hzto 1 GHz

Measurement Time 1msec for 1 kHz resolution
1 sec for Hz resclution

Display 12-digit LED secticnalized to read GHz, MMz, kHz, Hz

Accuracy + 1 count % time base error

Test Front panel selected diagnostics

Sample Rate Centrols time between measurements, variable from 100 msec
typical to 10 sec. Switchable HOLD position holds display
indefinitsly

Reset Resets display to zero and initiates new reading.

Offsets Keyboard control of frequency offset. Displayed frequency is offset
by the entered value 10 1 Hz resolution.
For 548A and 578 with power meter option 02, keyboard control of
power offsets. Displayed power is offset by the entered value to 0.1
dB:power resclution.

Multiply Keyboard controlled. Counter will multiply the measured signal
by any integer from 1 to 99 and display to 1 kHz resolution. Then
OFFSET can be added or subtracted to obtain y = mx +.b result.

Operating Temperature  0°w050°C

Power 100/120/220/240/VAC 1 10%, 50 to 60 Hz: 60 VA typical

Net Wt. ~20 1bs. (8.07 kg)

Shipping We. ~25 1hs, (11.34 kg)

Dimensions 3.5 x 16787 x 14.0” (69 mm x 425 mm x 356 mm}

Frequency Range 10 MHz-Max. capability-of counter

Resohution 10 kliz for phase lock freq. =50 MHz, 2.5 kHz for <50 MHz

Accuracy Equal to counter’s time base

Long Term S:ability Equal to counter’s time base

Minimum Phase Lock  Equal 1o counter sensitivity

Signal Level

Polarity Automaticaily selected

Randwidth User select, 10 kHz, 2 kHz or 500 Hz, or automatically selects
widest bandwidth capable of locking

Coarse Tune 50 msec + 1 counter acquisition time for source bandwidth
greater than 100 Hz. limited by source wning speed below 100 Hz.

Phase Lock 200 msec

Recal} Stored Data

1 counter acquisition + 100 msec limited by source tuning speed.

Coarse Tune OQutpur

Ot +10V into 5 K Ohm min.
Phase Lock Cutput 4+ 10V into 5 K Ohm min. for source gain constant < 84 MHz/V.
+ 75 mA mto 10 Chm max. for source gain constant < 3.2 MEz/mA.
+ .6 Vinto 5 X Ohm min. for source gain constant =84 MHzV.
+ 4.5 mA into 10 Ohmmax. for source gain constant =3.2
MHzimA.
Coarse Tune Entire range of selected counter band limited by maximum output
drive.
Phase Lock Souree gain constant X maximurn output drive.
Coarse Tune Rear panel BNC, female
Phase Lock Rear panel BNC, female

Noise Floor vs. Input Frequency:

The noise fioor extends from the carner o approximately the loop bandwidth. Beyond this
the neise floor decreases 12 dB/bandwidth octave. The noise floor is the greater of:

1. Noise floot = 70 dBC/Hz

2. Noise floor = (20 log F)-65 dBC!Hz where F = Input frequency in GHz
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Required Source
Characteristics

Maximum FM

External Sweep Bandwidth 5 Hz minimum

{Coarse Tung} Input Tuning Sensitivity 10 MH2/V minimum:
10 GH2/V maximum
FM (Phase Lock) Input:  Bandwidth 2 kHz minimum
Tuning Sensitivity:
Vottage Driven + 2 MHz/V minimum
input + 1000 MHz/V minimum
Current Driven 1+ 0.1 MHz/mA minimuem
fnput 4 50 MHz/mA maximum

The counter will still frequency stabilize if maximum FM is exceeded. but accﬁracy and long
term stability will not equal the countet's time base.

Microwave Counter Options and
Accessories for EIP 538, 548A,
& 578

Option 01
{548A & 578)

Option 02
{548A & 578)

Options 03, 04, 06
{538, D48A & 578)

D to A Converter

Option 01 will convert any thiee consecutively displayed digits 1o an analog voltage output.
A display of 000 produces 0 V output: 999 produces 993V full scale. Output is updated after
every display update:

Accuracy (25°Cy ... . ... +05% +1mV

Temp. Stabilny (0-50°C; . . coo 1 0.01%°

Resojution.. . .. o . U S 1Y

Load Impedance .. .. -.+... ... 1Kohm minimum
Connector..... ... ..... .. ......BNCfemale (on rear panel)

Power Measurément

Option 02 measures power of signals applied o the Band 3 input, Power and frequency are
simuitanecusly displayed to 0.1 dB and 100 kHz resolution, tespectively Option 02 also
allows power offsers from ~99.9dB w0 89.9.dB (0.1 dB resolution) 1o be input from the
keyboard.

FrequencyRange .. ... .. .. ..... 1-265GHz

Accuracy. . ... ..... .. ... .. .. .. +1.2dBTypical (0°to50° Q) } Excluding
+0.5dB Typical (25° C) Source Mismaich

Resolution......... . ... .. ..... .. Power0.1dB

Display ... ... vveooi.v.. . Power 0.1dBRES _
Frequency: 100 kHz to 1 GHz (selectable) RES

Minimum Level . ... ... . < .. .. Equal to counter sensitivity

Maximum Operazing Level ... .. ... +7dBm

Damage Level . . . R ceev.. . +40dBm

MeasurementTime .. ... ... .. 1 Gate Time +50 msec + Frequency
Measurement Time

Measurement Window . .. .. ... ..., 25 MHz nominal

High Stability Tirme Bases Option 03 Option 04 Option DB

Aging Rate Per 24 Hours <5x10-% <I1x10°% <B5x 10 10

{After 72 hours warm-up}

Short Term Stability <1x10@ <Ix 10710 <1x101¢

1 Sec. Avg. (rms)

0°Cto +50°C

Temperatuse <6x10°8 <3x10-# <3x10°#

Stability

+10% Line Voltage Change <5 x 10w <2x10710 <2x10-10

All Time Base Options utilize a proportional control oven which is energized whenever line
cord is connected 1o AC sources. 1




In'entr»aa option 06 is used in conjunction with Mode! 590 snd Remote Sensor options 91 o
€. It allows extended frequency measurement from 26.5 GHz 10 110 GHz. depending on
V\h;c,n Remee Sensor Opticn s used

Option 08
(5484 R 578)

. Opticn 067 Remote Programming/BCD Quipus

{5434 BCD Output
Format . . 11 digits pius sign in parailel
G Srare 84V (maxiard MA
"1 8w 27V {min)ar -400uA
Negative Ref . . Ground
Positive Ref +8&V ai 2 K ohun Source Impedance
Pritit Command | 2& s wide TTL Low level logic signal
Inhibit Input. 2w 5G V High levet logic signal
Input Loading 1 low power Schotthy TTL load plus 10K sulfupiw <5V
Functions . All front panel controls except:

Pav'er ON/QFF, Sampie rate, Giear Dispiay. and rest functions
g;ea{e: than 01,

Inputlevel = TTL compatible.

Option 08 (538 & B48A) GPIB IEEE STD 488-1978 (included as standard equipment on Moda! 578).

Opiion 08 (B33, 548A & 578} Rear Input

Option 10 {838, 5484 & 578 Chassis Slides

Option 12 (538) Improved sensitivity by 5 dB guaranteed. 10 MHz to 18 GHz
-20dBm 10 MHz-1Gliz
-=30dBm 1GHz-124GHz
-25dBm 124 GHz-18GH:z
~20dBm 18 GHz-22 GHz
-156dBm 220Hz 265 OHz

. Accessories T Transit Case iJ Calibration/Service Kit

T Rack Mount Kit {1 Soft-Pack Carrying Case

i Exua Manual {one manual supplied at no charge with each instrument)
! Model 890 Frequency Extension Cable Kit (548A & 578}

% Mode! 91-86 Remote Sensors (8484 & 578

{Power Cord, Manual supplied a: no charge with each instrument)
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