
Phase Matrix, Inc.
Instruments You Can Count On

Phase Matrix, Inc.
EIP 25B and 28B
Frequency Counters

High Performance
in a Small Package

• Count Carrier and IF Frequencies From 10Hz to 26.5 GHz
• Measure Frequency and Power Level With A Single Connection
• Analyze Individual Signals In A Multi-Channel Spectrum
• 200 Watts Peak Input Protection
• Ideal For Field Maintenance and Bench-Top Applications
• World Wide Proven Reliablity
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Phase Matrix / EIP 25B and 28B. . . .
High Performance in a Small Package

The Ideal Communications Counters

The 25B and 28B CW frequency counters from Phase Matrix, Inc are the ideal
counters for communications applications. These portable, rugged units combine
durability and small size with high performance features typically found only in
larger, bench-top instruments.

The 25B measures CW, FM and AM frequencies from 10 Hz to 20 GHz, and the 28B
extends that range up to 26.5 GHz. With simultaneous power measurement
capability, and options for a high stability time base and a protective transit case,
these high performance counters are ideally suited for applications in:

• Carrier signal measurement
• Transmitter frequency verification
• Channel specific signal measurements

Unsurpassed Burnout Protection

Typically found in high performance spectrum analyzers; only Phase Matrix
counters feature a YIG-preselected microwave input, which provides unparralled
burnout protection, FM tolerance and frequency selectivity. The YIG preselector
works like a tunable bandpass filter, preventing harmonics and other out-of-band
spurious signals from interfering with measurement of the desired signal. It also
protects the counter from accidental application of high level signals (up to 200
watts peak), reducing downtime and the associated high cost of repairing
damaged microwave circuitry.

Selective Frequency and Power Measurements

With a single connection, the 25B and 28B can simultaneously measure and
display the input signals frequency and power level in the microwave band,
eliminating the need for a seperate microwave power meter. Within the 25MHz
bandwidth of the YIG-preselector, only the selected signals frequency and power
level are measured. Signals to be analyzed are selected by keystroke entry of an
individual center frequency, or search a range between a low and high frquency
limit. This signal selectivity, combined with 20MHz of FM tolerance at all rates up to
10MHz, allows the 25B and the 28B to make accurate frequency and power level
measurements even while the input signal is carrying traffic; there is no need to
take the transmitter, or adjacent channels, off the air for routine checks.

The 25B and 28B are ideal for
frequency and power level testing of terrestrial
microwave systems.

• Microwave link testing
• Channel monitoring
• ATE

Only Phase Matrix counters offer the unique
YIG-preselected heterodyne technique.

These useful counters are as capable
on the bench as in the field. Their high
performance matches or exceeds the
best performance available in larger, bench-
top instruments.
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Easy to Read and Operate

Frequency and Power measurements can be made to a resolution of 1Hz and 0.1 dB,
respectively. Easy keystroke entry of frequency and power offsets allows system-
under-test frequency translation devices and cable losses to be compensated for in
the displayed measurement results.

Portable, Rugged Construction

The small size of the 25B and 28B, along with their convenient carrying handle and
protective front cover, makes these units perfect for portable field maintence applica-
tions. Their rugged, durable construction will provide years of reliable operation under
the roughest conditions. The units even feature an optional fast warm-up ovenized
time base (Option 05) that delivers a reference frquency within 5x10-9 of the final value
within 10 minutes of power-up. This ensures the best possible accuracy with minimum
warm-up time delay.

Proven Reliability

The design of the 25B and 28B is based on the Phase Matrix / EIP 545B CW microwave
frequency counter. This counter has become the standard in reliability, achieving over
26,000 hours (12.5 years) of field-proven MTBF. The high performance, economy and
compact configuration of the 25B and 28B make them the ideal choice for your
communications applications in the field and on the bench.

The frequency selective operation of the
counters allows measurement of any individual
signal’s frquency and power in a multi-signal
environment.

The Phase Matrix 25B/28B feature a convenient
built-in carrying handle and protective front
cover.
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Phase Matrix / EIP 25B and 28B. . . .
Field Proven Reliability
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MODEL 25B and 28B BAND 1 BAND 2 BAND 3

Frequency Range

Sensitivity

Impedance

Connector

Input Coupling

Maximum Operating Level

Damage Level

Acquisition Time
Standard
Center Frequency Mode

Automatic Amplitude
Discrimination

FM Tolerance

Maximum Tracking Speed

VSWR

Center Frequency Mode

Frequency Limits

10 Hz-100 MHz

25mV rms

1MΩ/20pF

BNC (female)

DC

120 V rms*

150 V rms*

N/A
N/A

N/A

Carrier remains in
band
Carrier remains in
band
N/A

N/A

N/A

10 MHz-1 GHz

-20dBm

50 Ohms

BNC (female)

AC

+10 dBm

+27 dBm

<50mS
N/A

N/A

Carrier remains in
band
>800MHz/sec
typical
2.5:1 typical

N/A

N/A

1-20 GHz  (25B)
1-26.5 GHz (28B)
-30 dBm 1-12.4GHz
-25 dBm 12.4GHz-20GHz
-20 dBm 20GHz-26.5GHz

50 Ohms

Precision Type N-female (25B)
APC 3.5-female (28B)
AC

+10 dBm

+45 dBm (30 watts) continuous
+53 dBm (200 watts) peak pulsed
(<1uS PW, 0.1% duty)
<200ms
<20ms

10 dB

20 MHz P-P up to 10MHz rate

>800MHz/sec typical

2.5:1 typical

Keyboard controlled. Unit will mea-
sure signal within ± 5 MHz
of entered frequency. Signals of
equal amplitude must be seperated
by 40 MHz

Keyboard controlled. Unit will mea-
sure largest signal within set limits.
Signals outside desired range must
be seperated by ≥200 MHz (typical)
from either limit.

*Above 1KHz, decreases @ 6dB/
octave down to 3.0 V rms

 SPECIFICATIONS
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Power Measurement

Time Base: Standard TCXO

Crystal Frequency
Stability

Output Frequency
External Time Base

GPIB (IEEE-488/1978) Programmabilty

GPIB

General

Warranty
Frequency Resolution
Display

Frequency Accuracy
Test
Sample Rate

Reset
Frequency Offset
Frequency Multiply

Computer Interface
Certifications

Operating Temperature
Power
Net Weight
Shipping Weight
Dimensions
Standard Accessories
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Frequency Range

Accuracy

Resolution

Minimum Level
Display
Offset Range
Offset Resolution
Offset Input
Measurement Time
Measurement Window

10 MHz
Aging Rate
Short Term
Temperture
Line Variation
10 MHz square wave, 1V P-P min into 50Ω
Requires 10 MHz, 1VP-P min into 300Ω

Functions, special functions and diagnostics are
programmable. Address settable from the front
panel. Compatible IEEE STD-488. SH1, AH1, T5, L3,
SR1, RL1, DC1 and DT1 implimented.

1-20 GHz  (25B)
1-26.5 GHz (28B)
±1.2 dB typical (0˚ to 50˚C, input padded by 3 dB)
±0.5 dB typical (25˚C, input padded by 3 dB)
Power: ±0.1 dB
Frequency: 100 kHz to 1 GHz (selectable) via GPIB

1 Hz to 1 GHz (selectable) via GPIB
Equal to counter sensitivity
Simultaneous frequency and power reading
-99.9 dB to +99.9 dB
0.1 dB
Keyboard or optional GPIB
1 Gate Time + 50ms + Freq Measurement Time
25 MHz nominal

<1x10-7/month, <1x10-6/year
<1x10-9 rms for one sec. averaging time
<1x10-6, 0˚ to 50˚C
<1x10-7, ±10% line voltage

1 year Standard (Extendable to 3 years)
Selectable 0.1 Hz to 10 MHz in band 1, 1 Hz to 1 GHz in bands 2 and 3.
12-digit LED sectionalized to read GHz, MHz, kHz, Hz or GHz, MHz,
kHz, dBm.
± 1 count ± time base error.
Front panel selected service diagnostics and user information.
Varies time between measurements, from 0 sec to 10 sec.
HOLD freezes display indefinitely.
Resets display to zero and initiates new acquisition.
Displayed frequency is offset by the entered value to 1 Hz resolution.
Displayed frequency is multiplied by an entered integer from 1 to 99 and
displayed to 1 kHz resolution. OFFSET is added or subtracted to obtain
y = mx ±b result.
GPIB (IEEE 488/1978)
CE Certified for EMI/RFI to EN50011 and EN50082-1
Certified for Safety to IEC 1010-1 (1990)
0˚ to 50˚C.
100/120/140/200/220/240/VAC ±10%, 50 to 400 Hz; 60 VA typical.
~ 20 lbs. (9.1 kg).
~ 26 lbs. (11.8 kg).
3.5” H x 8.125” W x 18.75” D (89 mm H x 206 mm W x 476 mm D).
Power cord, Operating manual, Protective front cover.
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MODEL 25B
MODEL 28B

Options

Accessories

OPTION 05

Stability Aging Rate
Short Term
Temperture
Line Variation
Retrace

<5x10-10/day, (After 24 hour warm up).
<1x10-10 rms for one sec. averaging time
<3x10-8, 0˚ to 50˚C
<2x10-10, ±10% line voltage
<5x10-9 of final value 10 minutes after counter is turned on at 25˚C

Time base option utilizes a proportional control oven which is energized
whenever the line cord is connected to an AC source, and operates even
when the unit is switched off.

ORDERING INFORMATION

10 Hz - 20  GHz Microwave Frequency Counter
10 Hz - 26.5 GHz Microwave Frequency Counter

05
14
15

011
016
018
021
031
032
042

High Stability Ovenized Time Base
2 Year Warranty Extension (3 years total)
MIL-STD 45662 (ANSI Z540-1:94)

Rack Mount Kit without Handles
Chassis Slide Kit for 1 Unit
Front Panel Handle Kit
Suitcase Style Transit Case
Extra Operating Manual (one supplied at no cost)
Maintenance and Service Manual (includes operation information)
Service Kit

Specifications and ordering
information subject to change without notice.

For More Information Contact:

Phase Matrix, Inc.
109 Bonaventura Dr.
San Jose, CA. 95134 USA
tel: 408-428-1000
fax: 408-428-1500
toll free: 877-4PhaseM
www.phasematrix.com

 SPECIFICATIONS

High Stability Ovenized Timebase
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Phase Matrix, Inc.
Instruments You Can Count On

Phase Matrix, Inc.
EIP 545B and 548B
CW Frequency Counters

Full Function CW Microwave
Frequency Counters with
Selective Power
Measurement

• Keyboard controlled frequency limit selection
• Power Measurement to 0.1 dB resolution
• Power Measurement accuracy to ±0.5 dB typical
• -30 dBm sensitivity
• 200 Watt (+53 dBm) peak damage protection
• 10 dB automatic amplitude discrimination
• 200msec acquisition time
• Up to 800 MHz/sec tracking speed
• 20MHz P-P FM tolerance up to a 10 MHz rate
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Phase Matrix / EIP 545B and 548B. . . .
Full Function Microwave Frequency Counters
The Ideal Benchtop Counters

The combination of accuracy, simple operation, and the widest range of standard
features and options available ina microwave counter makes the 545B/548B family
the best choice for your R&D lab or production test bench. Wherever a microwave
counter has multiple duties and a variety of applications to meet, only a full func-
tion counter with YIG-tuned preselection can provide the capabilities that you
need.

The 545B measures CW, FM and AM frequencies from 10 Hz to 20 GHz, and the
548B extends that range up to 26.5 GHz. With simultaneous power measurement
capability, and options for a high stability time base, these high performance
counters are ideally suited for applications in:

• Carrier signal measurement
• Transmitter frequency verification
• Channel specific signal measurements

Unsurpassed Burnout Protection

Typically found in high performance spectrum analyzers; only Phase Matrix
counters feature a YIG-preselected microwave input, which provides unparralled
burnout protection, FM tolerance and frequency selectivity. The YIG preselector
works like a tunable bandpass filter, preventing harmonics and other out-of-band
spurious signals from interfering with measurement of the desired signal. It also
protects the counter from accidental application of high level signals (up to 200
watts peak), reducing downtime and the associated high cost of repairing
damaged microwave circuitry.

Selective Frequency and Power Measurements

With a single connection, the 545B and 548B can simultaneously measure and
display the input signals frequency and power level in the microwave band,
eliminating the need for a seperate microwave power meter. Within the 25MHz
bandwidth of the YIG-preselector, only the selected signals frequency and power
level are measured. Signals to be analyzed are selected by keystroke entry of an
individual center frequency, or search a range between a low and high frquency
limit. This signal selectivity, combined with 20MHz of FM tolerance at all rates up to
10MHz, allows the 545B and the 548B to make accurate frequency and power level
measurements even while the input signal is carrying traffic; there is no need to
take the transmitter, or adjacent channels, off the air for routine checks.

• Production Line testing
• R&D Labs
• ATE

Only Phase Matrix counters offer the unique
YIG-preselected heterodyne technique.
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YIG Filter

RF Input
950MHz to
26.5 GHz

BW=25MHz

MIXER

IF to Count
Circuitry

SRD

L.O.

All Phase Matrix Counters feature the unique
YIG Preselected Heterodyne Down-Convertor.
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Frequency Extension to 110 GHz
Option 06 provides the ability to extend the frequency range of your 548B, in bands, up
to 110 GHz. Remote sensors allow you to reach out to connect to virtually any wave
guide system without the complications of the additional plumbing necessary to bring
the signal to your counter. A wide selection of sensors provides measurement
capability in the wave guide band that you are working in now, and the flexibility to
change as your application changes without having to purchase another counter.

Frequency Limits
Automatic amplitude discrimination enables the 545B/548B counters to automatically
select and measure the input signal with the highest level, and ignore all other har-
monics and other spurious signals that are present. "Frequency Limits" extend this
signal selection capability by allowing you to select upper and lower limits, The
counter will measure the frequency and power level of only the highest level signal
within these limits - even if there are higher level signals present at the counters input.
This gives you the ability to measure the frequency and power of a low level signal
(such as a harmonic) even when a signal of much higher level (the fundamental) is
present.

Power Measurement
The 545B/548B family of microwave counters offers the optional ability to simulta-
neously measure both the frequency and power level through the same input. This
often eliminates the need for a separate microwave power meter. With the 25 MHz
bandwidth of the YIG tuned preselector, power measurement is made only of the
displayed signal, not of its harmonics or other signals present. Thus you can
simultaneously measure and display both frequency and power of individual signals in
a multisignal environment. Easy keystroke entry of power offsets can be used to
measure power deviation from a reference, or to compensate for losses in external
hook-ups such as cable and attenuator losses.

Proven Reliability
This counter has become the standard in reliability, achieving over 26,000 hours
(12.5 years) of field-proven MTBF. The high performance, economy and compact
configuration of the 545B and 548B make them the ideal choice for your
production and R&D applications on the bench.

The frequency selective operation of the
counters allows measurement of any individual
signal’s frquency and power in a multi-signal
environment.
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Phase Matrix / EIP 545B and 548B. . . .
The Ultimate Benchtop Instrument
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Frequency domain analysis can be accurately
and quickly performed by utilizing the counter’s
selective frequency and selective power
measurement capabilities.
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MODEL 545B and 548B BAND 1 BAND 2 BAND 3

Frequency Range

Sensitivity

Impedance

Connector

Input Coupling

Maximum Operating Level

Damage Level

Acquisition Time
Standard
Center Frequency Mode

Automatic Amplitude
Discrimination

FM Tolerance

Maximum Tracking Speed

VSWR

Center Frequency Mode

Frequency Limits

10 Hz-100 MHz

25mV rms

1MΩ/20pF

BNC (female)

DC

120 V rms*

150 V rms*

N/A
N/A

N/A

Carrier remains in
band
Carrier remains in
band
N/A

N/A

N/A

10 MHz-1 GHz

-20dBm

50 Ohms

BNC (female)

AC

+10 dBm

+27 dBm

<50mS
N/A

N/A

Carrier remains in
band
>800MHz/sec
typical
2.5:1 typical

N/A

N/A

1-20 GHz  (545B)
1-26.5 GHz (548B)
-30 dBm 1-12.4 GHz
-25 dBm 12.4 GHz-20 GHz
-20 dBm 20 GHz-26.5 GHz

50 Ohms

Precision Type N-female (545B)
APC 3.5-female (548B)
AC

+10 dBm

+45 dBm (30 watts) continuous
+53 dBm (200 watts) peak pulsed
(<1uS PW, 0.1% duty)
<200ms
<20ms

10 dB

20 MHz P-P up to 10MHz rate

>800MHz/sec typical

2.5:1 typical

Keyboard controlled. Unit will measure
signal within ± 5 MHz
of entered frequency. Signals of equal
amplitude must be seperated by 40 MHz

Keyboard controlled. Unit will measure
largest signal within set limits. Signals
outside desired range must be seperated by
≥200 MHz (typical) from either limit.

*Above 1KHz, decreases @ 6dB/octave
down to 3.0 V rms

 SPECIFICATIONS
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BAND  4 (option 06, 548B only)
Frequency Range
Sensitivity
Connector
Maximum Operating Level
Damage Level
Acquisition Time
Amplitude Discrimination

26.5 GHz - 110 GHz
-25 dBm typical
Depends on  remote sensor
+5 dBm
+10 dBm
<1 second typical
10 dB
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Power Measurement

Time Base: Standard TCXO

Crystal Frequency
Stability

Output Frequency
External Time Base

GPIB (IEEE-488/1978) Programmabilty

GPIB

General

Warranty
Frequency Resolution
Display

Frequency Accuracy
Test
Sample Rate

Reset
Frequency Offset
Frequency Multiply

Computer Interface
Certifications

Operating Temperature
Power
Net Weight
Shipping Weight
Dimensions
Standard Accessories

Frequency Range

Accuracy

Resolution

Minimum Level
Display
Offset Range
Offset Resolution
Offset Input
Measurement Time
Measurement Window

10 MHz
Aging Rate
Short Term
Temperture
Line Variation
10 MHz square wave, 1V P-P min into 50Ω
Requires 10 MHz, 1VP-P min into 300Ω

Functions, special functions and diagnostics are programmable.
Address settable from the front panel. Compatible IEEE STD-488.
SH1, AH1, T5, L3, SR1, RL1, DC1 and DT1 implimented.

1-20 GHz  (545B)
1-26.5 GHz (548B)
±1.2 dB typical (0˚ to 50˚C, input padded by 3 dB)
±0.5 dB typical (25˚C, input padded by 3 dB)
Power: ±0.1 dB
Frequency: 100 kHz to 1 GHz (selectable) via GPIB

1 Hz to 1 GHz (selectable) via GPIB
Equal to counter sensitivity
Simultaneous frequency and power reading
-99.9 dB to +99.9 dB
0.1 dB
Keyboard or optional GPIB
1 Gate Time + 50ms + Freq Measurement Time
25 MHz nominal

<1x10-7/month, <1x10-6/year
<1x10-9 rms for one sec. averaging time
<1x10-6, 0˚ to 50˚C
<1x10-7, ±10% line voltage

1 year Standard (Extendable to 3 years)
Selectable 0.1 Hz to 10 MHz in band 1, 1 Hz to 1 GHz in bands 2 and 3.
12-digit LED sectionalized to read GHz, MHz, kHz, Hz or GHz, MHz,
kHz, dBm.
± 1 count ± time base error.
Front panel selected service diagnostics and user information.
Varies time between measurements, from 0 sec to 10 sec.
HOLD freezes display indefinitely.
Resets display to zero and initiates new acquisition.
Displayed frequency is offset by the entered value to 1 Hz resolution.
Displayed frequency is multiplied by an entered integer from 1 to 99 and
displayed to 1 kHz resolution. OFFSET is added or subtracted to obtain
y = mx ±b result.
GPIB (IEEE 488/1978)
CE Certified for EMI/RFI to EN50011 and EN50082-1
Certified for Safety to IEC 1010-1 (1990)
0˚ to 50˚C.
100/120/140/200/220/240/VAC ±10%, 50 to 400 Hz; 60 VA typical.
~ 26 lbs. (11.8 kg).
~ 32 lbs. (14.5 kg).
3.5” H x 16.75” W x 14.0” D (89 mm H x 425 mm W x 356 mm D).
Power cord, Operating manual.

 SPECIFICATIONS
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MODEL 545B
MODEL 548B

OPTION 05
Stability Aging Rate

Short Term
Temperture
Line Variation
Retrace

<5x10-10/day, (After 24 hour warm up).
<1x10-10 rms for one sec. averaging time
<3x10-8, 0˚ to 50˚C
<2x10-10, ±10% line voltage
<5x10-9 of final value 10 minutes after counter is turned on at 25˚C

ORDERING INFORMATION

10 Hz - 20  GHz Microwave Frequency Counter
10 Hz - 26.5 GHz Microwave Frequency Counter

01
02
05
06
09
10
14
15
010
020
031
032
040

Digital to Analog Converter
Power Measurement
High Stability Ovenized Time Base
Frequency Extension
Rear Panel Signal Input
24” Chasis Slides
2 Year Warranty Extension (3 years total)
MIL-STD 45662 (ANSI Z540-1:94)
Transit Case
Rack Mount Kit
Extra Operating Manual (one supplied at no cost)
Maintenance and Service Manual (includes operation information)
Service Kit

Specifications and ordering
information subject to change without notice.

For More Information Contact:
Phase Matrix, Inc.
109 Bonaventura Dr.
San Jose, CA. 95134 USA
tel: 408-428-1000
fax: 408-428-1500
toll free: 877-4PhaseM
www.phasematrix.com

 SPECIFICATIONS

High Stability Ovenized Timebase
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Options

Accessories

OPTION 01

Option 01 will convert any three consecutively displayed digits to an analog voltage output. A display of 000
produces 0 volts output; 999 produces 0.999 volts full scale. Output is updated after every display update.

Digital to Analog Converter

OPTION 02

Option 02 measures power of signals applied to the Band 3 input. Power and frequency are simultaneously
displayed to 0.1 dB and 100kHz resolution, respectively. Option 02 also allows power offsets from -99.99 to +99.99 dB
(0.1 dB resolution) to be input from the keyboard or via GPIB.

Power Measurement

Frequency Extention Accessories

590    Frequency extention cable kit
091 26.5-40 GHz remote sensor, waveguide
092 40-60 GHz remote sensor, waveguide
093 60-90 GHz remote sensor, waveguide
094 90-110 GHz remote sensor, waveguide
095 50-75 GHz remote sensor, waveguide
096 33-50 GHz remote sensor, waveguide
097 26.5-50 GHz remote sensor, coax

Note:  All remote sensors require cable kit 590 and
extended frequency Option 06
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Phase Matrix, Inc.
Instruments You Can Count On

Phase Matrix, Inc.
EIP 575B and 578B
CW Frequency Counters

Source Locking CW Microwave
Frequency Counters with
Selective Power Measurement

• Source Locking
• Frequency Range of 10 MHz to 20/26.5 GHz (110 GHz optional)
• Resolution to 10 kHz   • 200 msec phase-lock time

• Keyboard controlled frequency limit selection
• Power measurement accuracy to ±0.5dB typical
• -30 dBm sensitivity
• 200 Watt (+53 dBm) peak damage protection
• 200msec acquistion time
• 20 Mhz P-P FM tolerance up to a 10 MHz rate
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Phase Matrix / EIP 575B and 578B. . . .
Source Locking Microwave Frequency Counters

The Ideal Research Counters
This family of Phase Matrix/EIP microwave frequency counters provides fully
automatic source locking of virtually any electronically tunable source to the
same accuracy and long term stability as the timebase oscillator in the counter.
The ability of the 575B and the 578B to accurately set and stabilize the frequency
of a source generator often eliminates the need for an expensive, synthesized
signal generator.

The 575B measures CW, FM and AM frequencies from 10 Hz to 20 GHz, and the
578B extends that range up to 26.5 GHz. With simultaneous power measurement
capability, and options for a high stability time base, these high performance
counters are ideally suited for applications in:

• Production Line testing
• R&D Labs
• ATE

Unsurpassed Burnout Protection
Typically found in high performance spectrum analyzers; only Phase Matrix
counters feature a YIG-preselected microwave input, which provides unparralled
burnout protection, FM tolerance and frequency selectivity. The YIG preselector
works like a tunable bandpass filter, preventing harmonics and other out-of-band
spurious signals from interfering with measurement of the desired signal. It also
protects the counter from accidental application of high level signals (up to 200
watts peak), reducing downtime and the associated high cost of repairing
damaged microwave circuitry.

Selective Frequency and Power Measurements
With a single connection, the 575B and 578B can simultaneously measure and
display the input signals frequency and power level in the microwave band,
eliminating the need for a seperate microwave power meter. Within the 25MHz
bandwidth of the YIG-preselector, only the selected signals frequency and power
level are measured. Signals to be analyzed are selected by keystroke entry of an
individual center frequency, or search a range between a low and high frquency
limit. This signal selectivity, combined with 20MHz of FM tolerance at all rates up
to 10MHz, allows the 575B and the 578B to make accurate frequency and power
level measurements even while the input signal is carrying traffic.

Frequency Extension to 110 GHz
Option 06 provides the ability to extend the frequency range of your 578B, in
bands, up to 110 GHz. Remote sensors allow you to reach out to connect to
virtually any wave guide system without the complications of the additional
plumbing necessary to bring the signal to your counter. A wide selection of
sensors provides measurement capability in the wave guide band that you are
working in now, and the flexibility to change as your application changes without
having to purchase another counter.

Only Phase Matrix counters offer the unique
YIG-preselected heterodyne technique.
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All Phase Matrix Counters feature the unique
YIG Preselected Heterodyne Down-Convertor.

The frequency selective operation of the
counters allows measurement of any individual
signal’s frquency and power in a multi-signal
environment.
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Phase Matrix / EIP 575B and 578B. . . .
The Ultimate Reasearch Instrument

Automatic Broad-Band Tuning
Operation of the source and counter combination is straightforward and automatic.
Lock frequency is easily entered via the front panel keyboard or via standard GPIB
interface. The counter automatically takes it from there, locking the source at the
entered frequency.

Frequency Storage and Recall
For repetitive production testing, an operator can store up to nine lock frequencies
and rapidly recall them as needed. This also reduces typical lock times for steps over
10 MHz to<300ms.

Frequency Limits
Automatic amplitude discrimination enables the 575B/578B counters to automatically
select and measure the input signal with the highest level, and ignore all other
harmonics and other spurious signals that are present. "Frequency Limits" extend this
signal selection capability by allowing you to select upper and lower limits, The
counter will measure the frequency and power level of only the highest level signal
within these limits - even if there are higher level signals present at the counters
input. This gives you the ability to measure the frequency and power of a low level
signal (such as a harmonic) even when a signal of much higher level (the fundamen-
tal) is present.

Power Measurement
The 575B/578B family of microwave counters offers the optional ability to simulta-
neously measure both the frequency and power level through the same input. This
often eliminates the need for a separate microwave power meter. With the 25 MHz
bandwidth of the YIG tuned preselector, power measurement is made only of the
displayed signal, not of its harmonics or other signals present. Thus you can
simultaneously measure and display both frequency and power of individual signals in
a multisignal environment. Easy keystroke entry of power offsets can be used to
measure power deviation from a reference, or to compensate for losses in external
hook-ups such as cable and attenuator losses.

To FM
(Phase-Lock)

Input

Microwave Signal
Source or Sweeper

Device Under
Test

Phase Matrix
575B/578B

Counter

Coupler or
Splitter

To External Sweep
0-100 Coarse Tune

Input
RF Output

New Flexibility For GPIB-based ATE Systems
The Phase Matrix 575B/578B family of counters offers new flexibility and
efficiency in controller programming of your source. First, programming steps
can be eliminated by letting the counter directly control the sources frequency
over its entire frequency range. Second, only a single command string to the
counter is needed to set and lock the source. Third, the signal source does not
need to have GPIB capability. The counter constantly monitors and corrects
the source thereby relieving the controller of the task of checking the fre-
quency and issuing correction commands. The ability to rapidly step and lock
the signal source also saves test time as shown by these
examples:

Frequency Step Typical Lock Time
1 MHz <200 ms
10 MHz <300 ms
1 GHz <500 ms

Only three connections are required to coarse tune
and then phase-lock an electrically tunable microwave
signal source. The ability of the 575B and the 578B to
accurately set and stabilize the frequency of a source
generator often eliminates the need for an expensive,
synthesized signal generator.
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MODEL 575B and 578B BAND 1 BAND 2 BAND 3

Frequency Range

Sensitivity

Impedance

Connector

Input Coupling

Maximum Operating Level

Damage Level

Acquisition Time
Standard
Center Frequency Mode

Automatic Amplitude
Discrimination

FM Tolerance

Maximum Tracking Speed

VSWR

Center Frequency Mode

Frequency Limits

10 Hz-100 MHz

25mV rms

1MΩ/20pF

BNC (female)

DC

120 V rms*

150 V rms*

N/A
N/A

N/A

Carrier remains in
band
Carrier remains in
band
N/A

N/A

N/A

10 MHz-1 GHz

-20dBm

50 Ohms

BNC (female)

AC

+10 dBm

+27 dBm

<50mS
N/A

N/A

Carrier remains in
band
>800MHz/sec
typical
2.5:1 typical

N/A

N/A

1-20 GHz  (575B)
1-26.5 GHz (578B)
-30 dBm 1-12.4 GHz
-25 dBm 12.4 GHz-20 GHz
-20 dBm 20 GHz-26.5 GHz (578B)

50 Ohms

Precision Type N-female (575B)
APC 3.5-female (578B)
AC

+10 dBm

+45 dBm (30 watts) continuous
+53 dBm (200 watts) peak pulsed
(<1uS PW, 0.1% duty)
<200ms
<20ms

10 dB

20 MHz P-P up to 10MHz rate

>800MHz/sec typical

2.5:1 typical

Keyboard controlled. Unit will measure
signal within ± 5 MHz
of entered frequency. Signals of equal
amplitude must be seperated by 40 MHz

Keyboard controlled. Unit will measure
largest signal within set limits. Signals
outside desired range must be seperated by
≥200 MHz (typical) from either limit.

*Above 1KHz, decreases @ 6dB/octave
down to 3.0 V rms

 SPECIFICATIONS
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BAND  4 (option 06, 578B only)
Frequency Range
Sensitivity
Connector
Maximum Operating Level
Damage Level
Acquisition Time
Amplitude Discrimination

26.5 GHz - 110 GHz
-25 dBm typical
Depends on  remote sensor
+5 dBm
+10 dBm
<1 second typical
10 dB
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Power Measurement

Time Base: Standard TCXO

Crystal Frequency
Stability

Output Frequency
External Time Base

GPIB (IEEE-488/1978) Programmabilty

GPIB

General

Warranty
Frequency Resolution
Display

Frequency Accuracy
Test
Sample Rate

Reset
Frequency Offset
Frequency Multiply

Computer Interface
Certifications

Operating Temperature
Power
Net Weight
Shipping Weight
Dimensions
Standard Accessories

Frequency Range

Accuracy

Resolution

Minimum Level
Display
Offset Range
Offset Resolution
Offset Input
Measurement Time
Measurement Window

10 MHz
Aging Rate
Short Term
Temperture
Line Variation
10 MHz square wave, 1V P-P min into 50Ω
Requires 10 MHz, 1VP-P min into 300Ω

Functions, special functions and diagnostics are programmable.
Address settable from the front panel. Compatible IEEE STD-488.
SH1, AH1, T5, L3, SR1, RL1, DC1 and DT1 implimented.

1-20 GHz  (575B)
1-26.5 GHz (578B)
±1.2 dB typical (0˚ to 50˚C, input padded by 3 dB)
±0.5 dB typical (25˚C, input padded by 3 dB)
Power: ±0.1 dB
Frequency: 100 kHz to 1 GHz (selectable) via GPIB

1 Hz to 1 GHz (selectable) via GPIB
Equal to counter sensitivity
Simultaneous frequency and power reading
-99.9 dB to +99.9 dB
0.1 dB
Keyboard or optional GPIB
1 Gate Time + 50ms + Freq Measurement Time
25 MHz nominal

<1x10-7/month, <1x10-6/year
<1x10-9 rms for one sec. averaging time
<1x10-6, 0˚ to 50˚C
<1x10-7, ±10% line voltage

1 year Standard (Extendable to 3 years)
Selectable 0.1 Hz to 10 MHz in band 1, 1 Hz to 1 GHz in bands 2 and 3.
12-digit LED sectionalized to read GHz, MHz, kHz, Hz or GHz, MHz,
kHz, dBm.
± 1 count ± time base error.
Front panel selected service diagnostics and user information.
Varies time between measurements, from 0 sec to 10 sec.
HOLD freezes display indefinitely.
Resets display to zero and initiates new acquisition.
Displayed frequency is offset by the entered value to 1 Hz resolution.
Displayed frequency is multiplied by an entered integer from 1 to 99 and
displayed to 1 kHz resolution. OFFSET is added or subtracted to obtain
y = mx ±b result.
GPIB (IEEE 488/1978)
CE Certified for EMI/RFI to EN50011 and EN50082-1
Certified for Safety to IEC 1010-1 (1990)
0˚ to 50˚C.
100/120/140/200/220/240/VAC ±10%, 50 to 400 Hz; 60 VA typical.
~ 26 lbs. (11.8 kg).
~ 32 lbs. (14.5 kg).
3.5” H x 16.75” W x 14.0” D (89 mm H x 425 mm W x 356 mm D).
Power cord, Operating manual.

 SPECIFICATIONS
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Source Locking Specifications

Lock Time (typical)

Output Drive (maximum)

Capture Range

Output Connector

Phase Lock Spectrum

Required Source
Characteristics

Frequency Range
Resolution
Accuracy
Long Term Stability
Polarity
Bandwidth

Coarse Tune

Phase-Lock
Recall Stored Data

Coarse Tune
Phase-Lock

Coarse Tune

Phase-Lock

External Sweep Bandwidth 5Hz minimum
Coarse Tune Input Tuning Sensitivity 10 MHz/V minimum

10 GHz/V maximum

FM (Phase-Lock) Input Bandwidth 2 kHz minimum
Tuning Sensitivity:
Voltage Driven Input ±2 MHz/V min

±1 GHz/V max
Current Driven Input ±0.1 MHz/mA min

±50 MHz/mA max

Noise Floor vs. Input Frequency
The noise floor extends from the carrier to approximately the loop bandwidth. Beyond this, the noise
floor decreases 12 dB/bandwidth octave. The noise floor is the greater of: 1)
-70dBc/Hz or 2) (20log F) -65 dBc/Hz where F= Input frequency in GHz.

10 MHz-20 GHz  (575B),  10 MHz-26.5 GHz (578B)
10 kHz (2.5 kHz <50 MHz)
Equal to counters timebase
Equal to counters timebase
Automatically selected
User selectable, 10 kHz, 2kHz, 500Hz, or counter automatically
selects the widest bandwidth capable of locking.

50 msec + 1 counter acquisition time period for source bandwidths
greater than 100 Hz; limited by source tuning speed below 100 Hz.
200 ms
100 ms + 1 counter acquisition period
(limited by source tuning speed.)

0 to +10V into 5K ohms min.
±10V into 5K ohms min. for source gain constant <64 MHz/V.
±75mA into 10K ohms max. for source gain constant <3.2 MHz/mA.
±0.6V into 5K ohms min. for source gain constant >64 MHz/V.
±4.5mA into 10K ohms max. for source gain constant >3.2 MHz/mA.

Entire range of selected counter band, limited by the
maximum output drive.
Source gain constant multiplied by maximum output drive.

Rear Panel BNC, female
Rear Panel BNC, female

Specifications and ordering
information subject to change without notice.
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MODEL 575B
MODEL 578B

OPTION 05
Stability Aging Rate

Short Term
Temperture
Line Variation
Retrace

<5x10-10/day, (After 24 hour warm up).
<1x10-10 rms for one sec. averaging time
<3x10-8, 0˚ to 50˚C
<2x10-10, ±10% line voltage
<5x10-9 of final value 10 minutes after counter is turned on at 25˚C

ORDERING INFORMATION

10 Hz - 20  GHz Source Locking Microwave Frequency Counter
10 Hz - 26.5 GHz Source Locking Microwave Frequency Counter

01
02
05
06
09
10
14
15
010
020
031
032
040

Digital to Analog Converter
Power Measurement
High Stability Ovenized Time Base
Frequency Extension
Rear Panel Signal Input
24” Chasis Slides
2 Year Warranty Extension (3 years total)
MIL-STD 45662 (ANSI Z540-1:94)
Transit Case
Rack Mount Kit
Extra Operating Manual (one supplied at no cost)
Maintenance and Service Manual (includes operation information)
Service Kit

 SPECIFICATIONS
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Options

Accessories

OPTION 01

Option 01 will convert any three consecutively displayed digits to an analog voltage output. A display of 000
produces 0 volts output; 999 produces 0.999 volts full scale. Output is updated after every display update.

Digital to Analog Converter

OPTION 02

Option 02 measures power of signals applied to the Band 3 input. Power and frequency are simultaneously
displayed to 0.1 dB and 100kHz resolution, respectively. Option 02 also allows power offsets from -99.99 to +99.99 dB
(0.1 dB resolution) to be input from the keyboard or via GPIB.

Power Measurement

Frequency Extention Accessories

590    Frequency extention cable kit
091 26.5-40 GHz remote sensor, waveguide
092 40-60 GHz remote sensor, waveguide
093 60-90 GHz remote sensor, waveguide
094 90-110 GHz remote sensor, waveguide
095 50-75 GHz remote sensor, waveguide
096 33-50 GHz remote sensor, waveguide
097 26.5-50 GHz remote sensor, coax

Note:  All remote sensors require cable kit 590 and
extended frequency Option 06
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Specifications and ordering
information subject to change without notice.

For More Information Contact:
Phase Matrix, Inc.
109 Bonaventura Dr.
San Jose, CA. 95134 USA
tel: 408-428-1000
fax: 408-428-1500
toll free: 877-4PhaseM
www.phasematrix.com
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Source Locking CW Microwave
Frequency Counters with
Selective Power Measurement
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Phase Matrix, Inc.
Instruments You Can Count On

Pulse/CW Frequency Counters
with Peak Power (595A/598A)

585C
588C
595A
598A

• Pulse and CW Frequency Measurement to 170 GHz
• Peak Power Measurement to 26.5 GHz
• Built-in Pulse Profiling
• 200 Watt (+53 dBm) Burnout Protection

Page 1
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EIP/Phase Matrix Pulse/CW Microwave
and Millimeter-Wave Counters
Automatic Acquisition and Profiling
(Both Frequency and Power) with the Broadest
Frequency Measurement Coverage: 100Hz to 170GHz

585C / 588C full function pulse/CW counters with an
optional internal delaying pulse generator for the
ultimate in ease-of-use

595A / 598A add practical peak and CW power
measurements to the capability of the 585C/588C

Phase Matrix brings to you the broadest spectrum of
pulse and CW microwave and millimeter-wave fre-
quency counters available today. These models offer
automatic and self contained frequency and power
profiling that is ideally suited to such applications  as
chirped radar analysis, VCO measurement, and
frequency agile system analysis over a frequency range
up to 170 GHz (depending upon the model selected).

Pulsed or CW Measurements to 170 GHz

The 588C and 598A extended frequency capability
enables CW measurements from 100 Hz to 170 GHz, and
pulsed measurements from 250 MHz to 170 GHz.
Parameters such as frequency, power (595A/598A only),
pulse width, pulse period, or PRF can all be  measured
fully automatically. The 585C/588C and the 595A/598A
will detect and measure CW, frequency modulated,
amplitude modulated, or pulsed RF signals with pulse
widths as narrow as 50nS.

Automatic Peak Power

The 595A/598A greatly simplify the measurement of
peak power in your application. By measuring the
frequency of the incoming signal, the instrument auto-
matically corrects the power reading for the Calibration
Factor of the internal sensor. You no longer have to
manually enter the Calibration Factors or the measure-
ment frequency. Careful design and internal calibration
tables result in excellent accuracy and repeatability.

Self-Contained Profiling of Frequency
and Power

The optional built in delaying pulse generator enables
completely self-contained frequency and power profiling
measurements. Synchronous outputs on the rear panel
show actual measurement window for viewing on an
oscilloscope. In addition, automatic measurements of
pulse width, pulse period and pulse repetition frequency
simplify your measurement task.

True profiled measurements are possible with a sample
window as narrow as 15nS. Careful design consideration
was given to accurately and automatically measuring
rapidly varying pulse bursts as might be typical in the
generation of frequency hopping or wide band chirp
signals. The Phase Matrix/EIP Model 595A/598A and 585C/
588C actually reacquire the microwave signal for each
measurement window, allowing, essentially, unlimited
frequency changes from window to window. Competitive
techniques require external gating if the frequency
changes more than 10 MHz within the detected burst.

Phase Matrix’s frequency selective heterodyne technique with unique
YIG filter frontend offers benefits not available in any other counter.
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Unmatched Frequency Selectivity

Only Phase Matrix/EIP counters utilize the proven YIG
Preselected Heterodyne Down Conversion technique. This
spectrum analyzer type preselector prevents harmonics
and other spurious signals from interfering with the
measurement of the desired signal. Additionally, it totally
eliminates “kickback” noise. Furthermore, this frequency
selectivity allows the user to select any desired signal for
measurement of both power and frequency in a
multi-signal environment.

Graceful Overload Protection to 200 Watts

The YIG filter provides effective power limiting to protect
against burnout due to accidental application of high-level
signals, yet does not reduce sensitivity. This greatly re-
duces down time, especially in the hands of unskilled
operators. At remote sites, this high-level burnout protec-
tion often proves invaluable by reducing the need for
additional trips if a high power signal is accidentally
connected to the counter’s input.

Full Environmental Compliance

The Phase Matrix/EIP 595A/598A and 585C/588C are in full
EMI/RFI environmental compliance with MIL-STD-461 and
MIL-T-28800, Type III, Class 5. As well as CE certified to
EN50011 and EN50082-1.

Full Programmability

These counters have been optimized for integration into
ATE systems and have all the systems characteristics you
need for your test applications. All front panel controls,
data output format and special functions are controllable
over GPIB. Also, rear panel inputs simplify the integration
of your system.

High Stability Time Bases

Optional ovenized time bases provide higher accuracy and
lower cost of ownership. The time base component of error
is dramatically reduced with these high-stability time
bases. The only periodic maintenance required on the
595A/598A and 585C/588C is time base calibration. With
aging rates as low as 2 x 10-7/year, the calibration cycle
can be extended to two years while maintaining kHz
accuracy on a 20 GHz frequency measurement.

Proven Reliability

The predecessors to the Phase Matrix models 595A/598A
and 585C/588C , (EIP 585 and 588, introduced in 1985), have
become standards of reliability, achieving a field proven
MTBF in excess of 40,000 hours. Phase Matrix is so confi-
dent in the quality and reliability of these products that we
back them with an optional three year warranty.

Frequency and power can be automatically profiled with
the optional internal delaying pulse generator

All Phase Matrix Counters features the unique YIG Preselected
Heterodyne Down-Convertor.
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Automatic Pulsed/CW Frequency and
Power Measurements

1. Automatic Pulsed Millimeter-Wave Counting up to 170 GHz with
the addition of the Model 890 cable kit and one or more harmonic mixers.
Large amounts of “chirp”, often encountered in millimeter-wave signals, can
be precisely counted using Center Frequency Mode.

2. Model 595A/598A Power Measurement Capability operates over the
full operating range of the Band 1 and 2 inputs on both CW and pulsed
signals.

3. Phase Matrix’s Unique YIG Preselector provides an excellent
combination of burnout protection, sensitivity, frequency selectivity and video
immunity. The inherent frequency selectivity of the YIG filter allows counting
the highest amplitude signal even with many other signals present.

4. Optional Internal Pulse Generator makes the profiling of frequency and
power simple and automatic.

5. Pulse Width or Pulse Period can be measured and displayed with a
touch of the Pulse Width or Pulse Period key. Pulse repetition frequency can
also be easily displayed.

6. Frequency High/Low Limit allows the measurement of a lower amplitude
signal in the presence of higher amplitude signals.

7. External Switching Requirements Eliminated by the use of four
independent signal inputs that let the operator apply multiple signals and
measure any one by merely switching the band selector from the keyboard or
over the IEEE-488 Bus.

Photo 1 shows extreme video distortion
interference on the incoming RF. Photo 2
shows the same RF signal after processing
by the Phase Matrix YIG Preselected
Heterodyne Down-Convertor input filter,
with error causing video component
removed.

Photo 1

Photo 2
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8. Dual Display For Fast, Easy Readout simultaneously provides two
important signal parameters: 1) Frequency to 1 kHz resolution, and either 2)
Power to 0.1 dB resolution or 3) Pulse width (or pulse period) to
10 nanosecond resolution. The three-digit (or six digits with special function
mode) pulse period/pulse width display utilizes a floating decimal format with
annunciators.

9. Automatic Power-Up Self-Testing and Go-to-Local allows one key
stroke to switch from remote to local, or to fully initialize the system from local.
When initialized, the instrument automatically executes power-up self-tests.

10. Precise Pulse Measurements Provided by the IF Threshold and
Gate Outputs. These convenient outputs allow the operator to monitor
exactly where within the RF pulse the sample is taken. This feature is
especially useful when using external gating for frequency profiling.

11. All Front Panel Functions and Test Sequences Can Be Placed
Under GPIB Control via the IEEE-488 bus for ATE applications.

12. Optional Rear Panel Inputs simplify signal routing in rack-mounted
applications.

13. External Time Base Reference Capability allows the use of an external
10 MHz reference as a common system time base. Or use the output of the
optional ovenized oscillator as the system time base.
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S P E C I F I C A T I O N S

Frequency Range

Sensitivity

Connector

Impedance
Maximum Input
Damage Level

Amplitude
Discrimination
Frequency Limits

Center Frequency

FM Tolerance
(up to 10 MHz rate)
Acquisition Time*
Pulse

CW

Measurement Time2

  Pulse

  CW

Gate Error2

Distortion Error2

Averaging Error2

Total Error2

Pulse

CW

0.25 -1 GHz

-20dBM

BNC

50 Ω nominal
+7 dBm
+27 dBm

15 dB
N/A

N/A

Carrier must remain in band

TEP=±AE±GE±DE±TimeBaseError

TECW=TBError±1 count
(Based on 10 averages)

TE=±AE±GE±DE±TimeBaseError

TECW=TBError±1 count
(Based on 10 averages)

TE=±AE±GE±DE±TimeBaseError

595A & 585C: 0.95 - 20 GHz
598A & 588C: 0.95-26.5 GHz
0.95 - 2GHz  -20 dBm
2 - 12.4 GHz -25 dBm
12.4 - 20 GHz -20 dBm
20 - 26.5 GHz -15 dBm

595A & 585C: Precision N
598A & 588C: APC 3.5
50 Ω nominal
+7 dBm
+45 dBm CW
+53 dBm peak pulsed
(≤1µS pulse, 0.1% duty cycle)

15 dB (>50 MHz seperation)
Instrument will reject signals
>50 MHz outside of Limits
Resolution: 10MHz

Instrument will reject signals
>50 MHz outside the specified Delta
Frequency.
Resolution: 10MHz
20 MHz P-P

26.5-170 GHz

-20 dBm (26.5 to 60 GHz)
-15 dBm (60 to 170 Ghz)

Depends on remote sensor
(See Table)
N/A
+ 5 dBm
+10 dBm

20 dB
N/A

Instrument assumes any signal
present to be in the range ±2 GHz
from the specified center frequency.
Auto Mode: 20MHz P-P
Center Freq: 150 MHz P-P

BAND 1 BAND 3 (Option 5804)BAND 2

Automatic:

Center Frequency:

AQ = {                    } + 0.051
MINPRF

AQ = {                    } + 0.051
MINPRF

AQ = 2(FH)[                                 ](4x10-12)+ (4x10-8)
MINPRF

+                  +                     + 0.3(2x10-5)(PP)
GW

60
MINPRF

AQ = 2(FH)[                                 ](4x10-12)+ (4x10-8)
MINPRF

+                 +0.360
MINPRF

MT =                     + 0.05(4)(PP)
(GW)(RES)

MT =                     + 0.05   (4)
    (RES)

MT =            + 0.05   1
    (RES)

MT =                     + 0.05(PP)
(GW)(RES)

MT =                     + 0.05(4)(PP)
(GW)(RES)

MT =            + 0.05   4
    (RES)

AQ =                  +                      +0.270
MINPRF

(6x10-3)(PP)
GW

AQ =                  +                      +0.270
MINPRF

(8x10-4)(PP)
GW

AQ =                 +0.270
MINPRF

GE = ± 0.07
GW

GE = ± 0.01
GW GE = ± 0.03

GW

TECW=TBError±N2 counts
(where N =                )freq

20GHz

DE = ± 0.03
PW - (3x10-8)

AE = ± 2 x √ RES
(GW)(AVG)

DE = ± 0.03
PW - (3x10-8)

AE = √ RES
(GW)(AVG)

AE = ± 2 x √ RES
(GW)(AVG)

DE = ± 0.02
PW - (3x10-8)
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BAND 0 (CW only)

Frequency Range 100 Hz - 250 MHz
Sensitivity -20dBm
Connector BNC
Input Impedance 50 ohms nominal
Maximum Input +7 dBm
Damage Level +27 dBm
FM Tolerance Carrier must remain in band
Measurement Time (1/RES) + 50ms
Total Error2 TE = Time Base Error± Count

BAND 3

Model 588C/598A Frequency extended, in bands, up to 170GHz. This
requires Option 5804, a frequency extension cabling
kit (890), and one or more of the following remote
sensors:

Remote Frequency WaveGuide WaveGuide
Sensor Range Size Flange

091 26.5 - 40 GHz WR-28 UG-599/U
092 40 - 60 GHz WR-19 UG-383/U
093 60 -90 GHz WR-12 UG-387/U
094 90 - 110 GHz WR-10 UG-387/U
095 50 - 75 GHz WR-15 UG-385/U
096 33 - 50 GHz WR-22 UG-383/U
097 26.5 - 50 GHz K - Conn.* Coaxial
098 110 - 170 GHz WR - 6 UG-387/U

STANDARD TIME BASE

Crystal Frequency 10MHz (TXCO)
Stability

Aging Rate <1 x 10-7/month
Short Term <1 x 10-9 RMS, 1s average
Temperature <1 x 10-6, 0° to 50°C
Line Variation <1 x 10-7,± 10% Line voltage change

Warm-Up Time None required
Output Frequency 10 MHz square wave, 1V p – p

minimum into 50 ohms.
External Time Base Requires 10 MHz square wave,

1V p – p minimum into 300 ohms.

OPTIONAL HIGH-STABILITY OVENIZEDTIME BASE

Option 5809

Aging Rate per 24 hrs <5 x 10-10

(after 72 hours warm-up)

Short Term Stability <1 x 10-10

1s Average (RMS)

Temperature Stability <3 x 10-9

(0° - 50°C)

±10% Line Voltage Change <2 x 10-10

Note 2 AE = RMS averaging error (Hz) FH = Difference between Frequency Limit High and Low (Hz)

AQ = Aquisition time (seconds)

AVG = Number of averages GE = Gate error (Hz)

DE = Distortion error (Hz) TE = Total error (Hz)

*K-Connector is a registered trademark of Wiltron Company

Specifications subject to change without notice.

PULSED MEASUREMENTS

Pulse Width 50 ns - CW
Minimum Profile Sample 15 ns frequency/100 ns power
Pulse Repetition Frequency (PRF) 1 Hz - 4 MHz
Minimum Off Time 200 ns (will count CW)
Minimum On/Off Ratio 15 dB

PULSE PARAMETER MEASUREMENTS

Pulse Width Pulse Period

Range 50ns - 1 s 250 ns - 1 s
Resolution 10 ns 10 ns
Measurement Points -6 dB ± 1.5 dB -6 dB ± 1.5 dB
Accuracy ±30 ns (Timebase Error x PW)

PULSE GENERATOR SPECIFICATIONS

Min Max Resol.
Delay 74 ns 800 ms 2 ns
Width 24 ns 800 ms 2 ns
Period 100 ns 800 ms 50ns
Trig In TTL, 1kΩ input
Trig Out TTL, into 50Ω, 50 to 100 ns width
Pulse Out TTL, into 50Ω

POWER MEASUREMENT (595A AND 598A ONLY)

Measured power of signals (pulsed and CW) applied to band 1 and 2
inputs. Power and frequency are simultaneously displayed to 0.1 dB
and 100 kHz resolution, respectively. Power off sets from +99.9 dB to
-99.9 dB (0.1 dB resolution) can be input from the keyboard for via GPIB.

Frequency Range 250 MHz - 20 GHz (595A)
250 MHz - 26.5 GHz (598A)

Resolution 0.1 dB
Dynamic Range Same as counter operation range
Measurement Window 25 MHz nominal
Minimum Pulse Width 100 ns (internal or external gating)
Measurement Time Frequency measurement time plus one

gate time plus 150 msec - CW
Accuracy ±0.5 dB CW typical (25°C, input padded

by 3 dB)
±1.5 dB CW typical (25°C, input padded
by 3 dB, 1µsec measurement window,
10% duty cycle)

Repeatability ±0.3 dB typical CW to 20 GHz
±0.5 dB typical CW to 26.5 GHz
±0.3 dB typical pulse to 20 GHz (1µsec
measurement window, 10% duty cycle)
±0.8 dB typical pulse to 26.6 GHz (1µsec
measurement window, 10% duty cycle)
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S P E C I F I C A T I O N S

GW = Logical AND of inhibit input and pulse width -3 x 10-8 (seconds)

MinPRF = Minimum PRF coutner setting (Hz); for MinPRF>1.2 kHz, use MinPRF = 1200

MT = Measurement Time (seconds)

PP = Pulse period (seconds)

PW = Pulse width (seconds)

RES = Counter resolution setting (Hz); for RES>1MHz, use RES = 10%
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GENERAL

Dimensions 3.5 in H x 16.75 in W x 14 in D
(8.9 cm H x 42.6 cm W x 35.6 cm D)

Weight ≈ 35 lbs., 15.9 Kg
Shipping Weight ≈ 40 lbs., 18.2 Kg
Operating Temperature 0 to 50°C
Power 100/120/200/240 Vac ± 10%

50 - 400 Hz, 100 VA typical
Resolution 1 Hz to 1 GHz
Gate Time 1 s to 1µs (dependent upon resolution)

ORDERING INFORMATION

Model 585C Pulse/CW Microwave Frequency Counter, 20 GHz
Model 588C Pulse/CW Microwave Frequency Counter, 26.5 GHz
Model 595A Pulse/CW Microwave Frequency Counter, 20 GHz

with Peak Power Measurement
Model 598A Pulse/CW Microwave Frequency Counter, 26.5 GHz

with Peak Power Measurement

FREQUENCY EXTENSION ACCESSORIES FOR MODEL 588C/598A

Waveguide Waveguide
Size Flange

890 Frequency Extension Cable Kit
091 Remote Sensor 26.5 - 40 GHz WR-28 UG -599/U
092 Remote Sensor 40 - 60 GHz WR-19 UG-383/U
093 Remote Sensor 60 - 90 GHz WR-12 UG-387/U
094 Remote Sensor 90 - 110 GHz WR-10 UG-387/U
095 Remote Sensor 50 - 75 GHz WR-15 UG-385/U
096 Remote Sensor 33 - 50 GHz WR-22 UG-383/U
097 Remote Sensor 26.5 - 50 GHz K-Conn Coaxial
098 Remote Sensor 110 - 170 GHz WR-6 UG-387/U
Note: Remote Sensors require cable kit 890 and extended frequency Option 5804.

For More Information Contact:

Phase Matrix, Inc.
109 Bonaventura Drive
San Jose, CA 95134 U.S.A

TEL: (408) 428-1000
FAX: (408) 428-1500
TOLL FREE: (877) 4PhaseM
EMAIL: sales @phasematrix.com

OPTIONS

5803 Rear Panel Input Connectors
5804 Band 3 Frequency Extension Module

Available on Model 588C/598A only.
5809 Ovenized High Stability Timebase

(Aging Rate: <5 x 10-10/day)
5810 Delaying Pulse Generator

14 2 Year Warranty Extension (to 3 years total)
15 MIL-STD 45662A Data and Certification

ACCESSORIES

Warranty 1 Year Standard
(Extendable to 3 years)

Computer Interface    GPIB (IEEE-488/1987)
Certifications               CE Certified for EMC to
                                      EN50011 and EN50082-1
                                      CE Certified for Safety to IEC
                                      1010-1 (1990)

010 Transit Case
021 Rack Mount Kit with Handles
022 Rack Mount Kit without Handles
031 Extra Operations Manual

(one supplied at no cost)
032 Maintenance and Service Manual (includes

operations information)
043 Service Kit
050 Sof-Pac Carrying Case
101 Chassis Slide Kit with Handles

(includes 021)
102 Chassis Slide without Handles

(includes 022)
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Toll Free: 1-877-447-2736, Web: www.phasematrix.com
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Phase Matrix, Inc.
Measuring Time Varying

Microwave Signals

Using the 1230A/1231A Microwave Counter and
the 1911A Delaying Pulse Generator to Measure

Time Varying Microwave Signals

Application Note AN303
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Using the Phase Matrix 1230A/1231A Microwave Frequency
Counter and the Phase Matrix 1911A Delaying Pulse
Generator to Measure Time Varying Microwave Signals

Pulse counters can be used for more than just measuring pulses. By using the
Phase Matrix 1911A pulse generator and the 1230A’s inhibit input, time varying
signals such as agile radars and VCO’s can be accurately characterized.

Introduction
The 1230A/1231A VXI Microwave Pulse/CW Counters are flexible, precise
measurement tools for characterizing many different types of microwave signals.
The inhibit input can be used to define the time interval in which a frequency
measurement is to be made. This allows measurement of the frequency verses
time characteristics of the repetitive time varying signals such as the output of
VCO’s, chirped radars or the pulling of microwave signals due to pulse modulation.

Measurement Setup
The setup diagram in figure 1 shows the setup for making the profile
measurement. The signal from the device under test is connected to the input of
the 1230A/1231A counter. The output of one channel of the 1911A pulse generator
is connected to the inhibit input of the 1230A/1231A. A trigger signal from the
device under test is used to trigger the 1911A.

Page 2

Application Note AN303

This simple setup can fully
characterize time varying
microwave frequencies
quickly and accurately

SIGNAL 
UNDER
TEST

DEVICE 
UNDER
TEST

TRIGGER SIGNAL

TRIGGER 
INPUT

INHIBIT SIGNAL

VXI bus CHASSIS

PhaseMatrix
Model 1911A

PhaseMatrix
Model 1230A/1231A
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Measurement Setup (from page 2)
The pulse width if the 1911A can now be set to the desired sample width. For the fastest
measurements, as wide as a window should be used that still captures the desired
signal detail. The pulse width of the 1911A can be set anywhere from 50 ns to over 800
ms with a 50 ns resolution. The 1911A should be set to trigger externally and the delay
set to the minimum value. Since the 1230A/1231A have an internal delay line the trigger
produced by the device under test can be coincident with the start of the pulse, I.E. a
pre-trigger is not necessary. (When the precise timing information is needed, the
threshold and gate outputs from the 1230A/1231A can be used to confirm the exact
relationship of the inhibit signal and the microwave signal under test.)

After the measurement at minimum delay is taken, the delay setting of the 1911A is
increased (with nanosecond resolution if necessary) to move the window to the next
desired position.

Using the Phase Matrix 1230A/1231A Microwave Frequency
Counter and the Phase Matrix 1911A Delaying Pulse
Generator to Measure Time Varying Microwave Signals

The measurement window, generated
by the 1911A pulse generator, can be

moved through the signal under test to
measure frequency verses time.

Application Note AN303

FREQUENCY VS. TIME

FREQUENCY
PROFILE

PROFILE 
MEASUREMENT

WINDOW

INPUT SIGNAL
UNDER TEST
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MODEL 1911A VXI 4 Channel Pulse Generator
MODEL 1230A 26.5 GHz VXIbus Pulse/CW Microwave Frequency Counter
MODEL 1231A 20 GHz VXIbus Pulse/CW Microwave Frequency Counter

ORDERING INFORMATION

Specifications and ordering
information subject  to change without notice.

For More Information Contact:
Phase Matrix, Inc.
109 Bonaventura Dr.
San Jose, CA. 95134 USA
tel: 408-428-1000
fax: 408-428-1500
toll free: 8774PhaseM
www.phasematrix.com
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Phase Matrix / EIP 1911A
Four Channel Pulse Generation
for VXIbus Systems

Application Note AN303

Phase Matrix / EIP 1230A/1231A
Pulse / CW Microwave Frequency Counter
for VXIbus Systems

Phase Matrix, Inc.
Instruments You Can Count On
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Note
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