o0 @ @ o o - Full-featured CW Microwave Counters
.’ ® .. for Field, Factory or Lab
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. : . Product Overview

* Agilent 53150A 20 GHz Counter

* Agilent 53151A 26.5 GHz Counter
* Agilent 53152A 46 GHz Counter

High performance microwave
counters: at home in the field,
bench or ATE environment

* Ultrawide range, single input
(from 50 MHz up to 46 GHz)

* Simultaneous power and frequency
measurement with analog peaking
indicator

¢ GPIB and RS-232 standard
* Lightweight and rugged
* Battery optional

Agilent Technologies



Convenience, portability and
outstanding performance

The innovative designs of the

Agilent 53150 Series microwave
counters offer an uncluttered, feature-
laden front panel. These designs
present no-compromise performance
and quality in a surprisingly small,
light, battery operated product.

The convenience of a single
microwave input

The Agilent 53150 Series has an
advanced sampler that integrates a
separate zero bias Schottky diode for
the accurate measurement of input
power. This allows measurement of
both frequency and power with a
single connection. No compromise
in frequency coverage is required for
this capability. The ultrawideband
microwave input covers the entire
RF and microwave spectrum, from
intermediate frequencies IF's) of 50
MHz to millimeter waves.

The power measurement accuracy
and repeatability of these counters
rivals power meters with diode
sensors. Since frequency and power
of the input signal are measured
simultaneously, adjustment for the
diode’s frequency response is done
automatically. And like the latest in
diode sensors, compensation is also
made for deviation from square law.

Field tough but ready for
benchtop or ATE applications

The Agilent 563150 Series is as comfort-
able in the field as in the laboratory.
The rugged case with an integrated
tilting handle can tolerate the vibration
and shock expected in field use. The
backlit LCD display ensures visibility
in all environments, from dark to full
sunlight, at distances exceeding 15
feet.

If ac power is unavailable, the internal,
replaceable camcorder batteries pro-
vide at least 2.5 hours of continuous
operation. The unit can also be powered
from an external 11-18 Vdc source.

For benchtop and ATE applications,
the Agilent 53150 Series delivers full
functionality and high measurement
speed. The fully programmable
RS-232 interface and high speed
GPIB interface are standard features.

No compromise performance

The Agilent 53150 Series offers
exceptional sensitivity by utilizing a
single board design with low phase
noise PLL circuitry. Despite their
simple appearance, these counters
retain all the powerful functions one
expects in precision instrumentation:
measurement averaging, arbitrary
as well as nulling offsets for both
frequency and power, display of
power in either dBm or Watts.

Additional capabilities include full
control of resolution, sampling rate,
and GPIB address plus extensive
self-diagnostics, fast acquisition
times and full programmability.
Performance surpasses the industry
standard Agilent 5350 Series, in
virtually every aspect, in a package
less than half the weight and size.



Measurement specifications and characteristics

All measurement specifications are over the full signal and temperature ranges unless otherwise noted.

Input characteristics

Agilent 53150A

Agilent 53151A

Agilent 53152A

Frequency range
Channel 1 (Normal mode)
(Low pass filter enabled)
Channel 2

10 Hz - 125 MHz
10 Hz - 50 kHz
50 MHz - 20 GHz

10 Hz - 125 MHz
10 Hz - 50 kHz
50 MHz - 28.5 GHz

10 Hz - 125 MHz
10 Hz - 50 kHz
50 MHz - 26.5 GHz

Sensitivity
Channel 1
10-30 Hz 40mv 40 mv 40 mv
30 Hz-125 MHz 25 mV 25 mV 25 mV
Channel 2
50-250 MHz -20 dBm —-20 dBm —-20 dBm
0.25-12.4 GHz -33dBm -33dBm -33dBm
12.4-18 GHz -33dBm -33dBm -30dBm
18-20 GHz -29 dBm -29 dBm -27 dBm
20-26.5 GHz N/A —-25dBm —27dBm
26.5-40 GHz N/A N/A —23 dBm
40-46 GHz N/A N/A -17dBm
Maximum input
Channel 1 2Vrms 2Vrms 2Vrms
Channel 2
50 MHz - 2 GHz +5dBm +5dBm +5dBm
2-46 GHz +13dBm +13dBmgq +13 dBm
Damage level
Channel 1 120V (dc + ac pk) linearly 120V (dc + ac pk) linearly 120V (dc + ac pk) linearly
Channel 2 derated to 5 Vrms at 125 MHz derated to 5 Vrms at 125 MHz derated to 5 Vrms at 125 MHz

+27 dBm

+27dBm

+27 dBm

Impedance (Nominal)

Channel 1 1 MQ/60 pF 1 MQ/60 pF 1 MQ/60 pF
Channel 2 50 Q 50 Q 50 Q
Connector
Channel 1 BNC female BNC female BNC female
Channel 2 SMA/APC-3.5 SMA/APC-35 2.92 mm removable,
compatible female compatible female SMA/APC-3.5 compatible female
SWR
Channel 2
50-250 MHz 1.5:1 typical 1.5:1 typical 1.5:1 typical
0.25-10 GHz 2.0:1 typical 2.0:1 typical 2.0:1 typical
10-20 GHz 3.0:1 typical 3.0:1 typical 3.0:1 typical
20-26.5 GHz N/A 3.0:1 typical 2.5:1 typical
26.5-46 GHz N/A N/A 2.5:1 typical
Coupling
Channel 1 ac ac ac
Channel 2 ac ac ac
Acquisition time (1 MHz FM rate)
Channel 1 N/A N/A N/A
Channel 2 (FM Auto/FM Off) 125 ms/100 ms 125 ms/100 ms 140 ms/115 ms
Resolution
Channel 1/Channel 2 1Hzto 1 MHz 1Hzto 1 MHz 1Hzto 1 MHz




Input characteristics

Agilent 53150A

Agilent 53151A

Agilent 53152A

Emissions (“kickback noise”)
Channel 1
Channel 2 (measuring/no input)

N/A
—40 dBm/<-70 dBm

N/A
—40 dBm/<-70 dBm

N/A
—40 dBm/<-70 dBm

Residual stability*
Channel 1
Channel 2
*Counter and source tied to
same timebase

N/A
0.6 LSD rms

N/A
0.8 LSD rms

N/A
1.25LSD rm

Accuracy
Channel 1/Channel 2

+1 LSD + timebase error x
frequency

+1 LSD + timebase error x
frequency

+1 LSD + timebase error x
frequency

Measurement time
Channel 1

Channel 2

1/Resolution + 20 ms

1/Resolution +
Acquisition time + 20 ms

1/Resolution + 20 ms

1/Resolution +
Acquisition time + 20 ms

1/Resolution + 20 ms

1/Resolution +
Acquisition time + 20 ms

FM tolerance
Channel 1
Channel 2 (FM Auto)

N/A
20 MHz p-p max @ 10 MHz rate

N/A
20 MHz p-p max @ 10 MHz rate

N/A

20 MHz p-p max to 26.5 GHz,

12 MHz p-p max above 26.5 GHz
@ 10 MHz rate

(FM Off) 1 MHz p-p @ 10 MHz rate 1 MHz p-p @ 10 MHz rate 1 MHz p-p @ 10 MHz rate
AM tolerance
Channel 1 N/A N/A N/A
Channel 2 Any index provided minimum Any index provided minimum Any index provided minimum

signal level is not less
than sensitivity

signal level is not less
than sensitivity

signal level is not less
than sensitivity

Amplitude discrimination
Channel 1
Channel 2
below 250 MHz
above 250 MHz

N/A

N/A

Automatically measures the largest
signal present provided signal is
>10 dB(typical) above any signal
separated by less than 75 MHz;
>20 dB (typical) above any signal
separated by more than 75 MHz

N/A

N/A

Automatically measures the largest
signal present provided signal is
>10 dB(typical) above any signal
separated by less than 75 MHz;
>20 dB (typical) above any signal
separated by more than 75 MHz

N/A

N/A

Automatically measures the largest
signal present provided signal is
>10 dB(typical) above any signal
separated by less than 75 MHz;
>20 dB (typical) above any signal
separated by more than 75 MHz

Power measurement
Channel 1
Channel 2
Range
Accuracy at input connector™*
(0 dBm to —20 dBm)
0.05-12.4 GHz
12.4-20 GHz
26.5-46 GHz
Resolution
Display
**see graphs for typical data

N/A
Counter sensitivity to +7 dBm

+15dB

+1.5dB

N/A

N/A

0.01dB

dBm or millwatts/microwatts

N/A
Counter sensitivity to +7 dBm

+15dB

+1.5dB

+2.0dB

N/A

0.01dB

dBm or millwatts/microwatts

N/A
Counter sensitivity to +7 dBm

+1.0dB
+1.5dB
+15dB
+2.0dB
0.01dB
dBm or millwatts/microwatts




Typical* power measurement uncertainty at 25°C for various input levels

*Typical means approximately 2/3 of all units will meet these characteristics.

Graph 1. -10 dBm input level at 25°C.
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Graph 2. 0 dBm and —20 dBm input level at 25°C.
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Typical® power measurement uncertainty at —25 dBm input level

*Typical means approximately 2/3 of all units will meet these characteristics.

Graph 3. -25 dBm input level at 25°C.
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Graph 4. -25 dBm input level from 0 to 55°C.
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Timebase
Frequency: 10 MHz

Output: 10 MHz sine wave, 1 Vp-p into 50 Q

External timebase input: 1, 2,5, 10 MHz;
1to5Vp-pinto 50 Q

Connector: BNC female located on rear panel

Internal timebase stability

TCX0 Oven
(Standard) (Option 001)
Aging rate
Per Day — <bx 107
Per Month <1x107 <15x10¢®

Short term <1x10° <2x10™

(1 sec. avg. time)

Line variation <1x107 <1x10™

(£10%)

Warm-up — <1x10%
within 5 min.
after turn-on

at 25°C

Temperature

stability (0-55°C) <1x10° <3x10°

General information

Save and recall: Up to 9 complete instrument
setups may be saved and later recalled.
These setups are retained when power
is removed.

Sample rate: User-selectable
Fast (nominally 20 ms between readings),
Medium (nominally 250 ms between
readings), Slow (nominally 1 s between
readings) and Hold.

Self test: Internal memory and count circuitry
automatically tested at startup, via menu
selection, or remotely. Error messages
displayed to indicate failed tests.

Size: 213 mm W x 88.5 mm H x 300 mm D

Operating temperature: 0-55°C
With battery option: 0-40°C

Weight: 4 kg without battery option,
6.4 kg with battery option

Warranty: 1 year

Programming: GPIB (IEEE-488.1-1987,
IEEE 488.2-1987) or RS-232C
Language: SCPI-1992.0 (Standard
Commands for Programmable Instruments)
RS-232C rates: User-selectable 2400 to
19200 baud

Power supply:
ac: 90-132 Vac; 47.5-66 Hz or 360-440 Hz
216-264 Vac; 47.5-66 Hz
line selection: automatic
power requirements: 75 VA max.
(25 W typ.)
dc: (Option 002 only): 11-18 Vdc; 2A max.
Battery (Option 002):
Type: VHS camcorder, lead acid (2 each)
Charge Time: 8 hours in unit
Capacity: 2.5 hours min. at 25°C

Math functions:
Offset: Last reading and/or entered offset
to reading for either power or frequency
Averaging: 1 to 99 measurement running
average
Cable Loss Compensation: Offsets
power reading via linear interpolation of
user-entered attenuations with up to 10
independent frequency points.

Display: Backlit LCD. Backlight can be
turned on or off via front panel control.

Sleep mode (Option 002 only):
Automatically activated if no input is
present for 5 minutes.

Safety: Designed in compliance with
IEC-1010, CAN/CSA 1010.1

EMC: Designed in compliance with IEC-11,
EN50082-1, IEC801-2, -3, -4.

Accessories supplied

Operating, programming, and service
manuals and ac power cord.

Accessories available
Battery charger 53150-60217
Spare battery 53150-80010

dc Power input cable 53150-60214

Ordering information

Agilent 53150A 20 GHz counter

Agilent 53151A 6.5 GHz counter

Agilent 53152A 46 GHz counter

Options

Opt 001  Oven Timebase

Opt 002  Battery and dc input

Opt A6J  ANSI 7540 Compliant Calibration

Opt W30 Three years of Return Repair Service

Opt W50  Five years of Return Repair Service




www.agilent.com

Agilent Technologies’ Test and Measurement
Support, Services, and Assistance

Agilent Technologies aims to maximize the value you
receive, while minimizing your risk and problems. We
strive to ensure that you get the test and measurement
capabilities you paid for and obtain the support you
need. Our extensive support resources and services
can help you choose the right Agilent products for your
applications and apply them successfully. Every instru-
ment and system we sell has a global warranty. Two
concepts underlie Agilent’s overall support policy: “Our
Promise” and “Your Advantage.”

Our Promise

Our Promise means your Agilent test and measurement
equipment will meet its advertised performance and
functionality. When you are choosing new equipment,
we will help you with product information, including
realistic performance specifications and practical
recommendations from experienced test engineers.
When you receive your new Agilent equipment, we can
help verify that it works properly and help with initial
product operation.

Your Advantage

Your Advantage means that Agilent offers a wide range
of additional expert test and measurement services,
which you can purchase according to your unique
technical and business needs. Solve problems efficiently
and gain a competitive edge by contracting with us for
calibration, extra-cost upgrades, out-of-warranty repairs,
and onsite education and training, as well as design,
system integration, project management, and other
professional engineering services. Experienced Agilent
engineers and technicians worldwide can help you
maximize your productivity, optimize the return on
investment of your Agilent instruments and systems,
and obtain dependable measurement accuracy for the
life of those products.

E Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the products and
applications you select.

Agilent Open Connectivity

Agilent simplifies the process of connecting and
programming test systems to help engineers design,
validate and manufacture electronic products. Agilent’s
broad range of system-ready instruments, open industry
software, PC-standard /0 and global support combine
to accelerate test system development. More
information is available at
www.agilent.com/find/openconnect.

By internet, phone, or fax, get assistance with all your
test & measurement needs

Online assistance: www.agilent.com/find/assist
Phone or Fax

United States:
(tel) 800 829 4444
(fax) 800 829 4433

Canada:
(tel) 877 894 4414
(fax) 800 746 4866

China:
(tel) 800 810 0189
(fax) 800 820 2816

Europe:
(tel) (31 20) 547 2111
(fax) (31 20) 547 2390

Japan:
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Korea:
(tel) (82 2) 2004 5004
(fax) (82 2) 2004 5115

Latin America:
(tel) (650) 752 5000

Taiwan:
(tel) 0800 047 866
(fax) 0800 286 331

Other Asia Pacific Countries:
(tel) (65) 6375 8100
(fax) (65) 6836 0252
(e-mail) tm_asia@agilent.com

Product specifications and descriptions in this
document subject to change without notice.

© Agilent Technologies, Inc. 2005
Printed in the USA March 3, 2005
5966-3118EN

Agilent Technologies



