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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation and maintenance of this
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety
standards of design, manufacture, and intended use of the instruments. Boonton Electronics Corporation assumes no
liability for the customer's failure to comply with these requirements.

THE INSTRUMENT MUST BE GROUNDED.

To minimize shock hazard the instrument chassis and cabinet must be connected to an electrical ground. The instrument
is equipped with a three conductor, three prong AC power cable. The power cable must either be plugged into an approved
three-contact electrical outlet or used with a three-contact to a two-contact adapter with the (green) grounding wire firmly
connected to an electrical ground at the power outlet.

DO NOT OPERATE THE INSTRUMENT IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal adjustments must be made
by qualified maintenance personnel. Do not replace components with the power cable connected. Under certain conditions
dangerous voltages may exist even though the power cable was removed; therefore, always disconnect power and
discharge circuits before touching them.

DO NOT SERVICE OR ADJUST ALONE.
Do not attempt internal service or adjustment unless another person, capable of rendering first aid and resuscitation, is
present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Do not install substitute parts of perform any unauthorized modification of the instrument. Return the instrument to
Boonton Electronics for repair to ensure that the safety features are maintained.

This safety requirement symbol has been adopted by the International Electrotechnical
Commission, Document 66 (Central Office) 3, Paragraph 5.3, which directs that an instrument

be so labeled if, for the correct use of the instrument, it is necessary to refer to the
instruction manual. In this case it is recommended that reference be made to the instruction
manual when connecting the instrument to the proper power source. Verify that the
correct fuse is installed for the power available, and that the switch on the rear panel is set
to the applicable operating voltage.
The CAUTION sign denotes a hazard. It calls attention to an operation procedure,
practice, or the like, which, if not correctly performed or adhered to, could result in damage
to or destruction of part or all of the equipment. Do not proceed beyond a CAUTION sign
until the indicated conditions are fully understood and met.

The WARNING sign denotes a hazard. It calls attention to an operation procedure.,

WARNING practice, or the like, which, if not correctly performed or adhered to, could result in injury
of loss of life. Do not proceed beyond a warning sign until the indicated conditions are
fully understood and met.

This SAFETY REQUIREMENT symbol has been adopted by the International
Electrotechnical Commission, document 66 (Central Office)3, Paragraph 5.3 which indicates
hazardous voltage may be present in the vicinity of the marking.
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Introduction

1-1 Overview

.

1-2 Sensor Trade-offs

The overall performance of a power meter is dependent upon the sensor employed.
Boonton Electronics (Boonton) has addressed this by providing quality power sensors
to meet virtually all applications. Boonton offers a family of sensors with frequency
ranges spanning 10 kHz to 100 GHz and sensitivity from 0.1 nW (-70 dBm) to 25 W (+44
dBm). A choice of Diode or Thermocouple Sensors with 50 or 75 ohms impedances in
Coaxial or Waveguide styles are available.

Both the Thermocouple and Diode Sensors offer unique advantages and limitations.
Thermocouple Sensors measure true RMS power over a dynamic range from 1.0 pW (-30
dBm) to 100 mW (+20 dBm), and therefore, are less sensitive to non-sinusoidal signals
and those signals with high harmonic content. The Thermocouple Sensors also provide
advantages when making pulsed RF measurements with extremely high crest factors.
While the headroom (the difference between the rated maximum input power and burnout
level) for CW (continuous wave) measurements is only a few dB (decibels), Thermocouple
Sensors are very rugged in terms of short duration overload. For example, a sensor that
operates up to 100 mW average power (CW) can handle pulses up to 15 watts for
approximately two microseconds. One of the major limitations to the Thermocouple
Sensor is on the low-end sensitivity. Low-end sensitivity of these sensors is limited by
the efficiency of the thermal conversion. For this reason, the Diode Sensor is used for
requirements below 10 uW (-20 dBm).

CW Diode Sensors provide the best available sensitivity, typically down to 0.1 nW (-
70 dBm). Boonton Diode Sensors are constructed using balanced diode detectors. The
dual diode configuration offers increased sensitivity as well as harmonic suppression
when compared to a single diode sensor. The only significant drawback to Diode
Sensors is that above the level of approximately 10 uW (-20 dBm), the diodes begin to
deviate substantially from square-law detection. In this region of 10 uW (-20 dBm) to
100 mW (20 dBm), peak detection is predominant and the measurement error due to the
presence of signal harmonics is increased.

The square-law response can be seen in Figure 1-1, where a 100% amplitude modulated
signal is shown to have virtually no effect on the measured power at low levels. Of
course, frequency modulated and phase modulated signals can be measured at any
level, since the envelope of these modulated signals is flat. Frequency shift keyed and
quadrature modulated signals also have flat envelopes and can be measured at any
power level.
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This non-square-law region may be "shaped" with meter corrections, but only for one
defined waveform, such as a CW signal. By incorporating "shaping", also referred to as
"Linearity Calibration", Boonton offers a dynamic range from 0.1 nW (-70 dBm) to 100
mW (+20 dB) with a single sensor module. For CW measurements, the entire 90 dB
range can be used, however, when dealing with non-sinusoidal and high-harmonic
content signals, the Diode Sensor should be operated only within its square-law region
(10 uW and below).

Although thermal sensors provide a true indication of RMS power for modulated (non-
CW) signals, they are of limited use for characterizing the short-term or instantaneous
RF power due to their rather slow response speed. For accurate power measurements of
short pulses or digitally modulated carriers, Boonton has developed a line of wideband
diode sensors called Peak Power Sensors. These sensors are specially designed for
applications where the instantaneous power of an RF signal must be measured with
high accuracy. They are for use with the Boonton Model 4400 peak Power Meter and
the Model 4500 Digital Sampling Power Analyzer. Because the bandwidth of Peak
Power Sensors is higher than most modulated signals (30 MHz or more for some sensor
models), they accurately respond to the instantaneous power envelope of the RF signal,
and the output of the sensor may be fully linearized for any type of signal, whether CW
or modulated. Boonton Peak Power Sensors contain built-in nonvolatile memory that
stores sensor information and frequency correction factors. The linearity correction
factors are automatically generated by the instrument's built-in programmable calibrator.
With the high sensor bandwidth, and frequency and linearity correction applied
continuously by the instrument, it is possible to make many types of measurements on
an RF signal; average (CW) power, peak power, dynamic range, pulse timing, waveform
viewing, and calculation of statistical power distribution functions.

0.9
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g/ 05 Region Region
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Note:  The error shown is the error above and beyond the
normal power increase that results from modulation.

Figure 1-1. Error Due to AM Modulation (Diode Sensor)
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1-3 Calibration and Traceability

Boonton employs both a linearity calibration as well as a frequency response calibration.
This maximizes the performance of Diode Sensors and corrects the non-linearity on all
ranges.

Linearity calibration can be used to extend the operating range of a Diode Sensor. It can
also be used to correct non-linearity throughout a sensor's dynamic range, either
Thermocouple or Diode. A unique traceability benefit offered is the use of the 30 MHz
working standard. This is used to perform the linearization. This standard is directly
traceable to the 30 MHz piston attenuator maintained at the National Institute of
Standards Technology (NIST). Refer to Figure 1-2. Linearity Traceability.

NIST NIST
Microcalorimeter Piston Attenuator
v A 4
0dBm Fixed
Test Set Attenuators
h 4 h 4
30 MHz Working
Standard

Linearity Calibration
Meter & Sensor

Figure 1-2. Linearity Traceability
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Power sensors have response variations (with respect to the reference frequency) at
high frequencies. Calibration factors ranging from + 3 dB are entered into the
instrument memories at the desired frequencies. Generally, calibration factors are
within £0.5 dB. These calibration factors must be traceable to the National Institute
of Standards Technology (NIST) to be meaningful. This is accomplished by sending
a standard power sensor (Thermocouple type) to NIST or a certified calibration house
and comparing this standard sensor against each production sensor. The predominant
error term is the uncertainty of the reference sensor, which is typically 2% to 6%,
depending on the frequency. Refer to Figure 1-3. Calibration Factor Traceability.

v

Standard
Sensors

i i

Golden Gate Scalar
Calibration Labs Network Analyzer

NIST

Sensor
Calibration Factors &
SWR

Figure 1-3. Calibration Factor Traceability
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Power Sensor Characteristics

The power sensor has three primary functions. First the sensor converts the incident
RF or microwave power to an equivalent voltage that can be processed by the power
meter. The sensor must also present to the incident power an impedance which is
closely matched to the transmission system. Finally, the sensor must introduce the
smallest drift and noise possible so as not to disturb the measurement.

Table 2-1 lists the characteristics of the latest line of Continuous Wave (CW) sensors
offered by Boonton. The latest Peak Power sensor characteristics are outlined in Table
2-2. This data should be referenced for all new system requirements.

Table 2-1. Diode and Thermal CW Sensor Characteristics

Model Frequency Dynamic Overload Maximum SWR Drift and Noise
Range Range @ Rating @ 0dBm Lowest Range
Impedance Peak Power Drift (typ.) Noise
RF Connector CW Power Frequency SWR 1 Hour RMS 20
(dBm) (GHz) (typical)
51075 500 kHz -70to +20 | 1 W for 1us to 2 1.15 100 pW 30 pW 60 pW
50 Q to 18 GHz @ 300 mwW to 6 1.20 ®
N(M) to 18 1.40
51077 500 kHz -60to +30 | 10 W for 1pus to 4 1.15 2 nW 300 pW 600 pW
50 Q to 18 GHz ® 3W to 8 1.20 ™
GPC-N(M) to 12 1.25
to 18 1.35
51079 500 kHz -50 to +40 [100 W for 1us to 8 1.20 20 nW 3nwW 6 nW
50 Q to 18 GHz @ 25 W to 12 1.25 ™
GPC-N(M) to 18 1.35
51071 10 MHz -70to +20 | 1 W for 1us to 2 1.15 100 pW 30 pW 60 pW
50 Q to 26.5 GHz @ 300 mw to 4 1.20 ™
K(M) to 18 1.45
to 26.5 1.50
51072 30 MHz -70 to +20 1 W for 1us to 4 1.25 100 pw 30 pW 60 pW
50 Q to 40 GHz @ 300 mw to 38 1.65 ™
K(M) to 40 2.00

Power Sensor Manual 5



5107xA Series of RF Sensors

The “A” series sensors were created to improve production calibration results. These
sensors possess the same customer specifications as the non-A types (i.e.: 51075 and
51075A), however, the utilization of new calibration methods enhances the testing
performance over previous techniques. In doing this, Boonton can provide the customer
with a better product with a higher degree of confidence.

The “A” series sensors utilize “Smart Shaping” technology to characterize the linearity
transfer function. This is accomplished by performing a step calibration to determine the
sensors response to level variations. The shaping characteristics are determined during
the calibration and then the coefficients are stored in the data adapter that is supplied with
the sensor. This provides improved linearity results when used with the 4230A and 5230
line of instruments with software version 5.04 (or later).

Instruments that are equipped with step calibrators such as the 4530 already perform this

function when the Auto Cal process is performed. For these instruments an “A” type
sensor performs the same as a non-“A” type and no discernable difference is realized.

Table 2-1. Diode and Thermal CW Sensor Characteristics (con't.)

Model Frequency Dynamic Over.load Maximum SWR Drift and Noise
Range Range @ Rating @ 0dBm Lowest Range
Impedance Peak Power Drift (typ.) Noise
RF Connector CW Power Frequency SWR 1 Hour RMS 20
(dBm) (GHz) (typical)
51075A 500 kHz -70 to +20 1 W for 1us to 2 1.15 100 pW 30 pW 60 pW
50 Q to 18 GHz @ 300 mwW to 6 1.20 ®
N(M) to 18 1.40
51077A 500 kHz -60 to +30 10 W for 1pus to 4 1.15 2 nW 300 pW 600 pW
50 Q to 18 GHz ® 3w to 8 1.20 ™
GPC-N(M) to 12 1.25
to 18 1.35
51079A 500 kHz -50 to +40 [100 W for 1us to 8 1.20 20 nW 3 nW 6 nW
50 Q to 18 GHz @ 25 W to 12 1.25 ™
GPC-N(M) to 18 1.35
51071A 10 MHz -70 to +20 1W for 1us to 2 1.15 100 pW 30 pW 60 pW
50 Q to 26.5 GHz @ 300 mw to 4 1.20 ™
K(M) to 18 1.45
to 26.5 1.50
51072A 30 MHz -70 to +20 1 W for 1us to 4 1.25 100 pwW 30 pW 60 pW
50 Q to 40 GHz @ 300 mw to 38 1.65 ™
K(M) to 40 2.00
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Table 2-1. Diode and Thermal CW Sensor Characteristics (con't.)

Model Frequency Dynamic Over.load Maximum SWR Drift and Noise
Range Range @ Rating @ 0dBm Lowest Range
Impedance Peak Power Drift (typ.) Noise
RF Connector CW Power Frequency SWR 1 Hour RMS 20
(dBm) (GHz) (typical)
51085 500 kHz -30to +20 | 1kW for 5us to 4 1.15 2 uw 500 nW 1uw
50 Q to 18 GHz @ 5w to 124 1.20 (7.10)
N(M) (see notes below) to 18 1.25
51086 0.05 GHz -30 to +20 1 W for 1ps to 18 1.30 2 uw 300 nW 600 nW
50 Q to 26.5 GHz @ 2w to 26.5 1.35 (7.10)
K(M) (see notes below)
51087 0.05 GHz -30 to +20 1 W for 1ps to 18 1.30 2 uw 300 nW 600 nW
50 Q to 40 GHz @ 2w to 26.5 1.35 (7.10)
K(M) (see notes below) to 40 1.40

NOTES: For 51085 Peak Power - 1kW peak, 5us pulse width, 0.25% duty cycle.
For 51085 CW Power - 5W (+37dBm) average to 25°C ambient temperature, derated linearly to 2W (+33dBm) at 85°C.
For 51086 CW Power - 2W (+33dBm) average to 20°C ambient temperature, derated linearly to 1W (+30dBm) at 85°C.
For 51087 CW Power - 2W (+33dBm) average to 20°C ambient temperature, derated linearly to 1W (+30dBm) at 85°C.
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Table 2-1. Diode and Thermal CW Sensor Characteristics (con't.)

Model Frequency Dynamic Overload Maximum SWR Drift and Noise
Range Range @ Rating @ 0dBm Lowest Range
Impedance Peak Power Drift (typ.) Noise
RF Connector CW Power Frequency SWR 1 Hour RMS 20
(dBm) (GHz) (typical)
THERMOCOUPLE SENSORS

51100 (9E) 10 MHz -20 to +20 15w to 0.03 1.25 200 nW 100 nW 200 nW
50 Q to 18 GHz @ 300 mW to 16 1.18 ®
N(M) ® to 18 1.28
51101 100 kHz -20 to +20 15w t0 0.3 1.70 200 nW 100 nW 200 nW
50 Q to 4.2 GHz @ 300 mW to 2 1.35 ®
N(M) ® to 4.2 1.60
51102 30 MHz -20 to +20 15w to 2 1.35 200 nW 100 nW 200 nW
50 Q to 26.5 GHz @ 300 mW to 18 1.40 ®
K(M) ® to 26.5 1.60
51200 10 MHz 0to +37 150 w to 2 1.10 20 pw 10 pw 20 pw
50 Q to 18 GHz @ now to 12.4 1.18 ®
N(M) ©® to 18 1.28
51201 100 kHz 0to +37 150 w to 2 1.10 20 pw 10 pw 20 pw
50 Q to 4.2 GHz @ now t0 4.2 1.18 ®
N(M) (9)
51300 10 MHz 0to +44 150 w to 2 1.10 50 pw 25 pw 50 pw
50 Q to 18 GHz @ 50 W to 12.4 1.18 ®
N(M) ©® to 18 1.28
51301 100 kHz 0to +44 150 w to 2 1.10 50 pw 25 pw 50 pw
50 Q to 4.2 GHz @ 50 W t0 4.2 1.18 ®
N(M) (9)

NOTES: 1) Models 4731, 4732, 4231A, 4232A, 4300, 4531, 4532, 5231, 5232, 5731, 5732
2) Power Linearity Uncertainty at 50 MHz:
<10 dBm: 1% (0.04dB) for 51071, 51072, 51075, 51085, 51086 and 51087 sensors.
10to 17 dBm: 3% (0.13 dB) for 51071, 51072 and 51075 sensors.
17t020dBm: 6% (0.25 dB) for 51071, 51072 and 51075 sensors.
10to 20 dBm: 6% (0.25 dB) for 51085, 51086 and 51087 sensors.
30to37dBm: 3% (0.13 dB) for 51078 sensor.
all levels: 1% (0.04dB) for 51100, 51101, 51102, 51200, 51201, 51300 and 51301 sensors.
3) Power Linearity Uncertainty 30/50 MHz for 51077 sensor.
-50 to +20 dBm: 1% (0.04 dB) +20 to +30 dBm: 6% (0.27 dB)
4) Power Linearity Uncertainty 30/50 MHz for 51079 sensor.
-40 to +30 dBm: 1% (0.04 dB)  +30 to +40 dBm: 6% (0.25 dB)
5) Temperature influence: 0.01 dB/°C (0 to 55°C)
6) Temperature influence: 0.02 dB/°C ( 0 to 25°C), 0.01 dB/°C (25 to 55°C)
7) Temperature influence: 0.03 dB/°C (0 to 55°C)
8) Thermocouple characteristics at 25°C: Max pulse energy = 30 W psec/pulse
9) Thermocouple characteristics at 25°C: Max pulse energy = 300 W psec/pulse
10) After 2 hour warm-up.
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Table 2-2. Peak Power Sensor Characteristics

Model Frequency Power Overl.oad Rise Time Maximum SWR Drift & Noise
Range Measurement Rating @ 0dBm
Peak Fast Slow
Impedance cw® Peak Power High Low Frequency SWR Peak Power
RF Connector Int. Trigger CW Power Bandwidth Bandwidth CW Power
(GHz) (dBm) (ns) (ns) (GHz)

DUAL DIODE PEAK POWER SENSORS

Sensors below are for use with 4400, 4500, 4400A and 4500A RF Peak Power Meters and
4530 Series RF Power Meter when combined with Model 2530 1 GHz calibrator accessory.

56218 0.03t018 | -24 to 20 | 1W for 1us <150 <500 to 2 1.15 4uwW
50 Q -34 to 20 200 mW (3 MHz) (700 kHz) to 6 1.20 0.4 uW
N(M) -10 to 20 to 18 1.25

(3)

56318 0.5t0 18 24 t0 20 | 1w for1us <15 @ <200 to 2 1.15 4 uW
50 O -34 to 20 200 mW (35 MHz) | (1.75 MHz) to 16 1.28 0.4 uW
N(M) -10 to 20 to 18 1.34

(3)

56326 0.5t026.5 | -24 to 20 | 1Wfor 1 us <15 @ <200 to 2 1.15 4 uW
50 0 -34 to 20 200 mW (35 MHz) | (1.75 MHz2) to 4 1.20 0.4 uw
K(M) -10 to 20 to 18 1.45

@ t0 26.5 1.50

56418 0.5t0 18 34 t05 | 1Wforlus <30 <100 to 2 1.15 400 nW
50 O 40 to 5 200 mW (15 MHz) (6 MHz) to 6 1.20 100 nW
N(M) -18 to 5 to 16 1.28

@ to 18 1.34

56518 0.510 18 -40 to 20 | 1w for 1us <100 <300 to 2 1.15 400 nW
50 Q -50 to 20 200 mW (6 MH2) (1.16 MHz) to 6 1.20 100 nW
N(M) 27 to 20 to 16 1.28

@ to 18 1.34

NOTES: 1) Models 4400, 4500, 4400A and 4500A only.

2) Models 4531 and 4532: <20ns, (20MHz).
3) Shaping Error (Linearity Uncertainty), all levels 2.3%
4) Shaping Error (Linearity Uncertainty), all levels 4.0%
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Table 2-2. Peak Power Sensor Characteristics (con't.)

Model Frequency Power Overl.oad Rise Time Maximum SWR Drift & Noise
Range Measurement Rating @ 0dBm
Peak Fast Slow
Impedance cw® Peak Power High Low Frequency SWR Peak Power
RF Connector Int. Trigger CW Power Bandwidth Bandwidth CW Power
(GHz) (dBm) (ns) (ns) (GHz)

DUAL DIODE PEAK POWER SENSORS

Sensors below are for use with 4400, 4500, 4400A, 4500A and 4530.
Compatible with 4530 Series internal 50 MHz calibrator.

57318 0.5t0 18 24 to 20 | 1w for 1us <15 @ <10 us to 2 1.15 4uw
50 Q (0.05t018) | -34 to 20 200 mwW (35 MHz) (350 kHz) to 16 1.28 0.4 uW
N(M) -10 to 20 to 18 1.34

(3)
57340 0.1to 40 24 t0 20 | 1w for 1 us <15 @ <10us to 4 1.25 4uW
50 Q (0.03t040) | -34 to 20 200 mwW (35 MHz) (350 kHz) to 38 1.65 0.4 uW
K(M) -10 to 20 to 40 2.00

(3)
57518 0.1t0 18 40 to 20 | 1w for1us <100 <10us to 2 1.15 50 nW
50 Q (0.05t018) | -50 to 20 200 mwW (6 MHz) (350 kHz) to 6 1.20 5nW
N(M) 27 to 20 to 16 1.28

@ to 18 1.34
57540 0.1to 40 40 to 20 | 1w for1us <100 <10us to 4 1.25 50 nW
50 Q (0.05t0 40) | -50 to 20 200 mwW (6 MHz) (350 kHz) to 38 1.65 5nW
K(M) 27 to 20 to 40 2.00

(5)

NOTES: 1) Models 4400, 4500, 4400A and 4500A only.
2) Models 4531 and 4532: <20ns, (20MHz).
3) Shaping Error (Linearity Uncertainty), all levels 2.3%
4) Shaping Error (Linearity Uncertainty), all levels 4.0%
5) Shaping Error (Linearity Uncertainty), all levels 4.7%

Frequency calibration factors (NIST traceable) and other data are stored within
all the Peak Power Sensors. Linearity calibration is performed by the built-in
calibrator of the peak power meter.

MODELS 4400, 4500, 4400A and 4500A:
All Peak Power sensors can be used with these models and calibrated with the
internal 1GHz step calibrator unless otherwise noted.

MODELS 4531 and 4532:

The Peak Power sensors in the lower group above may be used with these models
and calibrated with the internal 50 MHz step calibrator. The sensors on the upper
group may be used if the Model 2530 1 GHz Accessory Calibrator is used for
calibration.

A five-foot long sensor cable is standard. Longer cables are available at a higher
cost. Effective bandwidth is reduced with longer cables.
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Table 2-2. Peak Power Sensor Characteristics (con't.)

Model Frequency Power Overlioad Rise Time Maximum SWR Drift & Noise
Range Measurement Rating @ 0dBm
Peak Fast Slow
Impedance High BW cw Peak Power High Low Frequency SWR Peak Power
RF Connector Low BW Int. Trigger CW Power Bandwidth Bandwidth CW Power
(GHz) (dBm) (ns) (ns) (GHz)

DUAL DIODE PEAK POWER SENSORS

Sensors below are for use with model 4500B ONLY.

58318 0510 18 24 t0 20 | 1w for1us <10 na to 2 1.15 4uwW
50 Q -34 to 20 200 mwW (@ 0 dBm) to 6 1.20 0.4 uW
N(M) -10 to 20 to 16 1.28

@ to 18 1.34

Sensors below are for use with models 45008, 4540 or 4540 w/ 1 GHz calibrator model 2530

59318 0.5t0 18 24 to 20 | 1Wfor 1 us <10 < 10000 to 2 1.15 4uW
500 0.05t018 | -34 to 20 200mW | (@0dBm) | (@ 0dBm) to 16 1.28 0.4 uWw
N(M) -10 to 20 to 18 1.34

(6) (7)
59340 0.5 to 40 24 to 20 | 1Wfor 1 us <10 > 1000 to 4 1.25 4uW
50 Q) 0.05t040 | -34 to 20 200mW | (@0dBm) | (@ 0dBm) to 38 1.65 0.4 uW
K(M) -10 to 20 to 40 2.00

6) (7)

PEAK POWER SENSOR

Sensors below are for use with model 4500B ONLY.

56006 05106 50 to 20 | 1W for 1 us <7 na t0 6 1.25 10 nW
50 Q) 60 to 20 200mW | (@ 0dBm) 1nW
N(M) -39.9 to 20

(8) (9)

Sensors below are for use with models 45008, 4540 or 4540 w/ 1 GHz calibrator model 2530

57006 0.5t06 50 to 20 | 1Wfor 1 us <7 < 10000 to 6 1.25 10 nW
500 60 to 20 200mW | (@0dBm) | (@ 0dBm) 1nwW
N(M) -39.9 to 20

(8) (9)

NOTES:  6) Shaping Error (Linearity Uncertainty), all levels 2.3%
7) 30 ns minimum Internal Trigger pulse width.
8) Shaping Error (Linearity Uncertainty), all levels 2.3%
9) Minimum Internal Trigger pulse width to be determined.
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Sensor characteristics of Boonton legacy sensors are presented in tables 2-3 (CW)
and 2-4 (Waveguide). This data is presented for reference only. Contact the sales
department for availability.

Table 2-3. Legacy Diode CW Sensor Characteristics

Model Frequency Dynamic Over'load Maximum SWR Drift and Noise
Range Range Rating @ 0dBm Lowest Range
Impedance SRS Peak Power Drift (typ.) Noise
RF Connector CW Power Frequency SWR 1 Hour RMS 20
(dBm) (GHz) @6 (typical)
DUAL DIODE SENSORS
51011 (EMC) 10 kHz -60 to+20 | 1 W for 1us to2 1.12 150 pW 65 pW 130 pW
50 Q to 8 GHz 300 mW to 4 1.20
N(M) to 8 1.40
51011 (4B) 100 kHz -60 to+20 | 1 W for 1us to 2 1.12 150 pW 65 pW 130 pW
50 Q t0 12.4 GHz 300 mW to 4 1.20
N(M) to 11 1.40
to 12.4 1.60
51012 (4C) 100 kHz -60 to +20 1 W for 1us to 1 1.18 150 pw 65 pW 130 pW
750 to 1 GHz 300 mwW
N(M)
51012-S/4 100 kHz -60 to +20 1 W for 1us to 2 1.18 150 pw 65 pW 130 pW
75Q to 2 GHz 300 mwW
N(M)
51013 (4E) 100 kHz -60 to +20 1 W for 1us to 4 1.30 150 pw 65 pW 130 pw
50 Q to 18 GHz 300 mwW to 10 1.50
N(M) to 18 1.70
51015 (5E) 100 kHz -50 to +30 | 10 W for 1ps to 1 1.07 1.5 nW 0.65 nW 1.3 nW
50 Q to 18 GHz 2W to 2 1.10
N(M) to 4 1.12
to12.4 1.18
to 18 1.28
51033 (6E) 100 kHz -40 to +33 |100 W for 1us to 1 1.07 15 nW 6.5 "W 13 nW
50 O to 18 GHz 2W to 2 1.10
N(M) to 4 1.12
to12.4 1.18
to 18 1.28
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Table 2-3. Legacy Diode CW Sensor Characteristics (con't.)

Model Frequency Dynamic Overload Maximum SWR Drift and Noise
Range Range Rating @ 0dBm Lowest Range
Impedance @ Peak Power Drift (typ.) Noise
RF Connector CW Power Frequency SWR 1 Hour RMS 20
(dBm) (GH2) @ (typical)
DUAL DIODE SENSORS
51078 100 kHz -20 to +37 |100 W for 1us to 4 1.15 150 nW 65 nW 130 nW
50 Q to 18 GHz @ ® 7TW to 12 1.25 ©
N(M) to 18 1.40
DC COUPLED SINGLE DIODE SENSORS
51081 1 MHz -30 to +10 200 mwW t0 0.5 1.04 200 pW 200 pW 400 pW
50 Q to0 40 GHz “@ to 40 2.00 o
k(M)
51082 40 GHz -30 to +10 200 mw 50 MHz (ref.) 1.04 200 pW 200 pW 400 pW
50 Q to 50 GHz @ 40 to 50 2.20 @
V(M)
NOTES: 1) Applies to all Boonton Power Meters unless otherwise indicated with the exception of Model 4200 and 4200A.

The lower limit of the Dynamic Range for Models 4200 and 4200A does not extend below -60 dBm and the
upper limit is degraded by 10 dB with the exception of sensor Model 51033 where the Dynamic range is -40 to +30 dBm.
2) After two-hour warm-up: High frequency power linearity uncertainty: (worst case) (0.005 x f) dB per dB,
where f is in GHz above +4 dBm for sensors 51011, 51012, 51013 ; above +14 dBm for sensor 51015;
above +24 dBm for sensor 51033
3) Power Linearity Uncertainty at 50 MHz:
<10 dBm: 1% for 51011, 51012, 51013, 51015, and 51033 sensors.
10to 20 dBm: 1% for 51015 and 51033 sensors; 3% for 51011, 51012 and 51013 sensors.
20to 33dBm: 3% for 51015 and 51033 sensors.
30to 37 dBm: 3% for 51078 sensor.
4) Power Linearity Uncertainty 30/50 MHz. -30 to -10 dBm: 6% (0.27 dB), -10 to +10 dBm: 4% (0.18 dB)
5) Temperature influence: 0.02 dB/°C ( 0 to 25°C), 0.01 dB/°C (25 to 55°C)
6) Temperature influence: 0.03 dB/°C (0 to 55°C)
7) Temperature influence: -30 to -10 dBm: 0.03 dB/°C, -10 to +10 dBm: 0.01 dB/°C (0 to 55°C)
8) Not available on 4200 series.
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Table 2-4. Legacy Waveguide Sensor Characteristics

Model Frequency Dynamic Overload Maximum SWR Drift and Noise
Range Range Rating @ 0dBm Lowest Range
Impedance (Ref. Freq.) @ Drift Noise
RF Connector CW Power Frequency SWR after 2 hr. RMS 20
(dBm) (GHz) (/hr) (typical)
WAVEGUIDE SENSORS
51035 (4K) 18 GHz -50 to +10 100 mwW 18 to 26.5 1.45 200 pW 60 pW 120 pW
WR-42 t0 26.5 GHz W
UG-595/U
51036 (4KA) 26.5 GHz -50 to +10 100 mwW 26.5 to 40 1.45 60 pW 15 pwW 30 pW
WR-28 to 40 GHz W
UG-599/U
51037 (4Q) 33 GHz -50 to +10 100 mwW 33 to 50 1.45 60 pW 15 pwW 30 pW
WR-22 to 50 GHz
UG-383/U
51045 (4U) 40 GHz -50 to +10 100 mwW 40 to 60 1.45 60 pW 15 pwW 30 pW
WR-19 to 60 GHz
UG-383/U
51046 (4V) 50 GHz -50 to +10 100 mwW 50 to 75 1.45 60 pW 15 pwW 30 pW
WR-15 to 75 GHz
UG-385/U
51047 (4W) 75 GHz -45 to +10 100 mwW 75 to 100 1.45 60 pW 15 pwW 30 pW
WR-10 to 100 GHz
UG-387/U
51136 (4Ka) 26.5 -40 to +10 50 mW 26.5 to 40 1.45 100 pw 60 pW 120 pW
WR-28 to 40 GHz
(UG-599/U) (33 GHz)
51236 (4Ka) 26.5 -50 to +10 50 mW 26.5 to 40 1.45 60 pW 15 pwW 30 pW
WR-28 to 40 GHz
(UG-599/U) (33 GHz)
51137 (4Q) 33 -40 to +10 50 mW 33 to 50 1.45 60 pW 15 pW 30 pW
WR-22 to 50 GHz
(UG-383/U) (40 GHz)
51237 (4Q) 33 -50 to +10 50 mW 33 to 50 1.45 60 pW 15 pW 30 pW
WR-22 to 50 GHz
(UG-383/U) (40 GHz)
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Table 2-4. Legacy Waveguide Sensor Characteristics (con't.)

Model Frequency Dynamic Over.load Maximum SWR Drift and Noise
Range Range Rating @ 0dBm Lowest Range
Impedance (Ref. Freq.) @ Drift Noise
RF Connector CW Power Frequency SWR after 2 hr. RMS 20
(dBm) (GHz) (/hr) (typical)
51145 (4U) 40 -40 50 mW 40 to 60 1.45 60 pW 15 pW 30 pW
WR-19 to 60 GHz to +10 dBm

(UG-383/U) (50 GHz)

51245 (4U) 40 -50 50 mw 40 to 60 1.45 60 pW 15 pW 30 pw
WR-19 t0 60 GHz | to +10 dBm
(UG-383/U) (50 GHz)

51146 (4V) 50 -40 50 mw 50 to 75 1.45 60 pW 15 pW 30 pw
WR-15 t075GHz | to +10 dBm
(UG-385/U) (60 GHz)

51246 (4V) 50 -50 50 mw 50 to 75 1.45 60 pW 15 pw 30 pw
WR-15 t075GHz | to+10 dBm
(UG-385/U) (60 GHz)

51147 (4V) 75 -40 50 mw 75 to 100 1.45 60 pW 15 pW 30 pw
WR-10 t0 100 GHz | to +10 dBm
(UG-387/U) (94 GHz)

51247 (4V) 75 -50 50 mw 75 to 100 1.45 60 pW 15 pW 30 pw
WR-10 t0 100 GHz | to +10 dBm
(UG-387/U) (94 GHz)

NOTES: 1) -40to +10 dBm Dynamic Range if used with Model 4200A.

2) Uncertainties:
a) Power Linearity Uncertainty at Reference Frequency: +/- 0.5 dB
b) Cal Factor Uncertainty: +/- 0.6 dB
¢) Additional Linearity Uncertainty (referred to -10 dBm): +/- 0.01 dB/dB
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Sensor characteristics of Boonton legacy Peak Power Sensors are presented in
table 2-5. This data is presented for reference only. Contact the sales department
for availability.

Table 2-5. Legacy Peak Power Sensor Characteristics

Model Frequency Power Overl'oad Rise Time Maximum SWR Drift & Noise
Range Measurement Rating @ 0dBm
Peak Fast Slow
Impedance cw @ Peak Power High Low Frequency SWR Peak Power
RF Connector Int. Trigger CW Power Bandwidth Bandwidth CW Power
(GHz) (dBm) (ns) (ns) (GHz)
DUAL DIODE PEAK POWER SENSORS
Sensors below are for use with 4400, 4500, 4400A and 4500A RF Peak Power Meters and
4530 Series RF Power Meter when combined with Model 2530 1 GHz calibrator accessory.
56218-S2 0.03t026.5 | -24 to 20 1W for 1 us <150 <500 to 2 1.15 4 uW
50 Q -34 to 20 200 mW (3 MHz) (700 kHz) to 6 1.20 0.4 uWw
K(M) -10 to 20 to 18 1.25
® t0 26.5 1.50
56226 0.031t0 26.5 -24 to 20 1W for 1 us <150 <500 to 1 1.15 4 uwW
50 Q -34 to 20 200 mw (3 MHz) (700 kHz) to 6 1.20 0.4 uw
K(M) -10 to 20 to 18 1.25
@ to0 26.5 1.50
56340 0.51t0 40 24 t0 20 | 1w for 1us <15 @ <200 to 4 1.25 4 uwW
50 Q -34 to 20 200 mW (35 MHz) (1.75 MHz) to 38 1.65 0.4 uw
K(M) -10 to 20 to 40 2.00
®
56526 0.5t0 26.5 -40 to 20 1W for 1 us <100 < 300 to 2 1.15 50 nW
50 Q -50 to 20 200 mw (6 MHz) (1.16 MHz) to 4 1.20 5nW
K(M) -27 to 20 to 18 1.45
@ to0 26.5 1.50
56540 0.5t0 40 -40 to 20 1W for 1 us <100 <300 to 4 1.25 50 nW
50 Q -50 to 20 200 mW (6 MHz) (1.16 MHz) to 38 1.65 5nW
K(M) -27 to 20 to 40 2.00
@
NOTES: 1) Models 4400, 4500, 4400A and 4500A only.
2) Models 4531 and 4532: <20ns, (20MHz).
3) Shaping Error (Linearity Uncertainty), all levels 2.3%
4) Shaping Error (Linearity Uncertainty), all levels 4.7%
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Power Sensor Uncertainty Factors

The uncertainty factors, as a function of frequency for the Diode and Thermocouple,
Peak and Waveguide sensors, are listed in Tables 3-1, 3-2 and 3-3 respectively.
These values represent typical results based on factory test data unless otherwise noted.

The percent (%) column is the sum of all test system uncertainties including mismatch
uncertainties, the uncertainty of the standard sensor and transfer uncertainty which is

traceable to NIST ( National Institute of Standards Technology ).

The probable

uncertainty (% RSS) is derived by the square root of the sum of the individual
uncertainties squared. % RSS is expressed with a coverage factor of 2 yielding a 95%

confidence level.

Table 3-1. Diode and Thermocouple Power Sensor Calibration Factor Uncertainty

Models 51011(4B), 51011-EMC, 51012(4C), 51013(4E), 51015(5E), 51033(6E)

( Model (Alias) [
Freq 51011 51011-EMC 51012 51013 51015 51033
|| (4B) (EMC) (4C) (4E) (5E) (6E) |
GHz % % RSS % % RSS % % RSS % % RSS % % RSS % % RSS
WIDE DYNAMIC RANGE DUAL DIODE SENSORS
0.03 1.9 1.1 1.9 1.1 1.8 1.0 2.0 1.1 2.1 1.2 2.0 1.1
0.1 1.7 0.9 1.7 1.0
0.3 1.6 0.9
0.5 1.6 0.9 2.0 1.1
1 1.7 0.9 1.8 1.0 2.3 1.4 1.7 1.0 1.9 1.0 1.7 0.9
15 2.4 15
2 1.9 1.1 2.1 1.2 2.4 1.4 1.9 1.1 1.9 1.0 1.8 1.0
3 2.0 1.1 2.4 1.4 2.0 1.2 2.2 1.2 1.9 1.0
4 2.1 1.2 2.6 1.6 2.1 1.2 2.3 1.2 1.9 1.1
5 2.2 1.2 2.8 1.7 2.4 14 2.0 1.1 2.0 1.1
6 2.5 15 3.1 2.2 2.5 1.6 1.9 1.1 1.9 1.0
7 2.5 1.7 3.2 25 2.6 1.9 2.0 1.1 1.7 1.0
8 3.0 2.2 3.7 3.1 3.1 2.3 2.2 1.3 2.0 1.1
9 4.9 4.1 53 4.6 2.8 1.7 2.8 1.7
10 5.8 4.8 6.1 5.3 3.4 2.3 3.2 2.1
11 6.1 5.2 6.4 55 4.2 2.9 33 2.3
12 6.3 5.6 6.3 5.7 3.4 2.2 3.2 2.0
13 6.5 6.3 3.7 2.6 34 2.2
14 6.6 6.0 4.0 2.7 3.6 2.3
15 7.7 7.2 3.8 2.6 3.2 2.2
16 7.1 6.4 3.7 2.4 3.3 2.2
17 6.7 6.7 35 2.3 2.7 15
18 6.4 5.7 4.4 3.1 3.6 2.2
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Table 3-1. Diode and Thermocouple Power Sensor Calibration Factor Uncertainty (con't.)
Models 51071, 51072, 51075, 51077, 51078, 51079

F ( Model

4 = 51071 51072 51075 51077 51078 51079

GHz % % RSS % % RSS % % RSS % % RSS % % RSS % % RSS
WIDE DYNAMIC RANGE DUAL DIODE SENSORS

003 | 11 08 | 14 10 | 20 11| 21 12 | 21 11 | 33 23

1 17 11| 20 12| 18 10| 18 10| 18 10 | 30 22

2 17 11 20 11 | 20 11| 19 10 | 31 22

3 18 12 | 24 14 | 21 12 | 23 13| 19 11| 31 23

4 19 12 22 13 | 21 11 | 23 13 | 32 23

5 20 13 | 27 17 | 24 14 | 20 11 | 24 14 | 32 23

6 22 15 25 15 | 21 12 | 22 13 | 32 23

7 24 16 | 34 24 | 23 15 | 21 13 | 24 16 | 29 22

8 26 18 25 16 | 22 13 | 26 17 | 31 22

9 37 31 | 54 49 | 35 23 | 29 18 | 38 26 | 48 40

10 39 34 40 28 | 33 21 | 39 26 | 54 42

11 39 37 | 54 51 | 43 30 | 32 22 | 38 25 | 55 43

12 41 38 44 32 | 42 30 | 45 33 | 52 42

13 42 38 | 57 52 | 37 26 | 36 24 | 45 35 | 58 52

14 42 35 35 23 | 36 23| 38 25 | 61 53

15 43 34 | 54 44 | 42 29 | 43 29 | 42 30 | 65 55

16 43 34 40 27 | 39 26 | 47 34 | 65 55

17 42 31 | 52 39 | 33 22| 34 22| 41 30 | 57 52

18 42 32 38 25 | 35 21 | 50 38 | 62 53

19 47 36 | 50 35

20 48 36

21 52 40 | 59 44

22 56 43

23 57 42 | 64 47

24 58 43

25 53 39 | 71 54

26 55 4.1

265 | 64 46

27 74 52

28 65 46

29 67 47

30 68 48

31 70 49

32 68 46

33 68 47

34 60 41

35 52 34

36 46 2.9

37 43 29

38 54 39

39 65 4.9

40 70 56
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Table 3-1. Diode and Thermocouple Power Sensor Calibration Factor Uncertainty (con't.)
Models 51071A, 51072A, 51075A, 51077A, 51078A, 51079A

( Model [
Fred  \=sio71A 51072A 51075A 51077A 51078A 51079A |
GHz % % RSS % % RSS % % RSS % % RSS % % RSS % % RSS

WIDE DYNAMIC RANGE DUAL DIODE SENSORS

003 | 11 08 | 14 10 | 20 11| 21 12 | 21 11 | 33 23
1 17 11| 20 12| 18 10| 18 10| 18 10 | 30 22
2 17 11 20 11 | 20 11| 19 10 | 31 22
3 18 12 | 24 14 | 21 12 | 23 13| 19 11| 31 23
4 19 12 22 13 | 21 11 | 23 13 | 32 23
5 20 13 | 27 17 | 24 14 | 20 11 | 24 14 | 32 23
6 22 15 25 15 | 21 12 | 22 13 | 32 23
7 24 16 | 34 24 | 23 15 | 21 13 | 24 16 | 29 22
8 26 18 25 16 | 22 13 | 26 17 | 31 22
9 37 31 | 54 49 | 35 23 | 29 18 | 38 26 | 48 40
10 39 34 40 28 | 33 21 | 39 26 | 54 42
11 39 37 | 54 51 | 43 30 | 32 22 | 38 25 | 55 43
12 41 38 44 32 | 42 30 | 45 33 | 52 42
13 42 38 | 57 52 | 37 26 | 36 24 | 45 35 | 58 52
14 42 35 35 23 | 36 23| 38 25 | 61 53
15 43 34 | 54 44 | 42 29 | 43 29 | 42 30 | 65 55
16 43 34 40 27 | 39 26 | 47 34 | 65 55
17 42 31 | 52 39 | 33 22| 34 22| 41 30 | 57 52
18 42 32 38 25 | 35 21 | 50 38 | 62 53
19 47 36 | 50 35

20 48 36

21 52 40 | 59 44

22 56 43

23 57 42 | 64 47

24 58 43

25 53 39 | 71 54

26 55 4.1

265 | 64 46

27 74 52

28 65 46

29 67 47

30 68 48

31 70 49

32 68 46

33 68 47

34 60 41

35 52 34

36 46 2.9

37 43 29

38 54 39

39 65 4.9

40 70 56
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Table 3-1. Diode and Thermocouple Power Sensor Calibration Factor Uncertainty (con't.)
Models 51085, 51086, 51087

F ( Model
*d = 51085 51086 51087
GHz % % RSS % % RSS % % RSS % % RSS % % RSS % % RSS
WIDE DYNAMIC RANGE DUAL DIODE SENSORS
003 | 20 11| 11 08 | 14 10
1 18 10 | 17 11 | 20 12
2 20 11 | 17 11
3 21 12 | 18 12 | 24 14
4 22 13 | 19 12
5 24 14 | 20 13 | 27 17
6 25 15 | 22 15
7 23 15 | 24 16 | 34 24
8 25 16 | 26 18
9 35 23 | 37 31 | 54 49
10 40 28 | 39 34
11 43 30 | 39 37 | 54 51
12 44 32 | 41 38
13 37 26 | 42 38 | 57 52
14 35 23 | 42 35
15 42 29 | 43 34 | 54 44
16 40 27 | 43 34
17 33 22 | 42 31 | 52 39
18 38 25 | 42 32
19 47 36 | 50 35
20 48 36
21 52 40 | 59 44
22 56 43
23 57 42 | 64 47
24 58 43
25 53 39 | 71 54
26 55 4.1
26.5 6.4 46
27 74 52
28 65 46
29 67 47
30 68 48
31 70 49
32 68 46
33 68 47
34 60 41
35 52 34
36 46 2.9
37 43 29
38 54 39
39 65 4.9
40 70 56
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Table 3-1. Diode and Thermocouple Power Sensor Calibration Factor Uncertainty (con't.)

Models 51081, 51100(9E), 51101, 51102, 51200, 51201

( Model (Alias) [
Freq 51081 51100 51101 51102 51200 51201
|| |
GHz % % RSS % % RSS % % RSS % % RSS % % RSS % % RSS
DIODE AND THERMOCOUPLE SENSORS
0.03 1.4 0.9 2.4 1.3 2.0 1.1 1.4 1.1 25 1.4 2.6 1.5
1 2.1 1.2 1.7 0.9 1.8 1.0 1.6 1.1 1.7 1.0 2.3 1.4
2 1.8 1.0 2.0 1.1 1.6 1.1 1.9 1.0 2.4 1.4
3 2.2 1.3 1.9 1.0 24 1.4 1.6 1.1 1.9 1.0 3.0 2.1
4 2.3 1.3 2.6 1.6 1.6 1.1 2.3 1.3 3.1 2.1
5 2.2 1.3 2.3 1.3 1.7 1.1 2.3 1.3
6 2.3 1.3 1.7 1.1 2.3 1.3
7 2.6 15 2.3 1.4 1.7 1.1 2.3 15
8 2.6 1.6 1.8 1.1 2.6 1.6
9 3.1 2.0 3.3 2.1 1.9 1.2 3.2 2.0
10 3.5 2.3 1.9 1.2 3.5 2.3
11 3.3 2.4 3.8 2.6 2.0 1.4 3.8 2.5
12 3.3 2.1 2.3 1.6 3.4 2.2
13 3.8 2.9 3.1 1.9 2.6 1.8 3.2 2.1
14 3.6 2.4 2.8 1.9 3.6 2.4
15 4.9 3.9 3.8 2.6 2.7 1.7 3.8 2.6
16 4.2 2.8 2.6 1.6 4.1 2.8
17 5.7 45 3.4 2.2 3.6 2.4 3.4 2.2
18 4.4 3.1 45 3.4 4.1 2.8
19 6.5 54 5.2 4.1
20 4.9 3.7
21 7.2 6.1 4.3 3.0
22 4.6 3.3
23 7.2 5.7 4.8 3.4
24 5.6 4.0
25 7.0 5.3 6.1 4.6
26 6.4 4.8
26.5 6.7 4.7
27 8.9 6.6
28 8.1 6.3
29 8.2 6.4
30 8.3 6.5
31 8.8 7.2
32 9.3 7.7
33 10.0 8.4
34 9.7 8.6
35 9.4 8.4
36 9.1 8.7
37 8.4 8.3
38 8.5 8.1
39 9.0 8.2
40 8.6 7.7
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Table 3-1. Diode and Thermocouple Power Sensor Calibration Factor Uncertainty (con't.)
Models 51300, 51301, 51082

E ( Model | E Model
4 T 51300 51301 | | red 51082
GHz % % RSS % % RSS GHz % % RSS
THERMOCOUPLE
003 | 25 14 | 24 13 005 || 20 14
1 17 10 | 29 20 40 || 106 111
2 19 10 | 27 17 41 || 103 105
3 19 10 | 26 16 42 || 100 108
4 23 13 | 29 19 43 || 109 101
5 23 13 44 || 101 81
6 23 13 45 || 107 90
7 23 15 46 || 105 88
8 26 16 47 || 91 74
9 32 20 48 || 7.7 61
10 35 23 49 || 103 93
11 38 25 50 || 135 117
12 34 22
13 32 21
14 36 2.4
15 38 26
16 41 2.8
17 34 22
18 41 2.8

| Denotes legacy sensors. For reference only. Not for new designs.
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Table 3-2. Peak Power Sensor Calibration Factor Uncertainty
Models 56218, 56226, 56318, 56326, 56340, 56418

F ( Model [
*d = 56218 56226 56318 56326 56340 56418 |
GHz % % RSS % % RSS % % RSS % % RSS % % RSS % % RSS
DUAL DIODE PEAK POWER SENSORS
003 | 20 12| 29 29
0.5 17 11| 29 29| 16 11| 24 16| 22 15| 17 11
1 18 12 | 34 30| 15 09 | 18 11| 17 11| 16 10
2 22 15 | 34 30 | 20 13 | 21 14 | 19 12 | 20 14
3 23 16 | 37 33 | 21 15 | 22 15 | 21 14 | 21 15
4 21 14 | 37 33 | 20 13 | 24 16 | 22 15 | 21 14
5 24 16 | 37 33 | 24 16 | 24 17 | 23 16 | 24 17
6 21 15 | 37 33 | 22 15 | 25 18 | 24 17 | 22 15
7 16 11 | 38 33| 16 11| 25 18 | 26 20| 17 11
8 17 11| 38 33| 16 10| 25 17 | 28 22 | 18 12
9 26 17 | 55 56 | 24 16 | 32 26 | 41 36 | 27 18
10 33 24 | 55 56 | 32 23| 32 26 | 41 38 | 33 24
11 34 25 | 53 56 | 35 26 | 33 28 | 41 40 | 35 26
12 30 21 | 54 56 | 32 23| 34 29 | 42 39 | 34 25
13 28 20 | 56 56 | 29 20 | 36 30 | 43 39 | 32 24
14 32 23 | 58 56 | 33 24 | 38 30 | 46 41 | 33 24
15 31 23 | 59 57 | 34 25| 38 29 | 48 41 | 35 27
16 38 28 | 61 57 | 38 28 | 38 28 | 49 42 | 39 29
17 31 23| 62 57 | 35 28 | 38 27 | 50 42 | 33 25
18 34 24 | 63 57 | 39 29 | 42 31 | 51 42 | 38 28
19 85 86 50 39 | 58 50
20 86 86 53 43 | 63 56
21 87 86 54 43 | 67 59
22 9.0 87 53 41 | 68 58
23 92 88 53 39 | 66 54
24 95 89 53 38 | 63 49
25 96 89 51 37 | 63 49
26 98 90 54 39 | 64 49
26.5 103 9.1 63 45
27 74 56
28 69 54
29 69 53
30 68 52
31 69 53
32 68 5.1
33 72 55
34 66 5.1
35 58 4.4
36 53 4.2
37 49 41
38 56 47
39 79 73
40 94 93
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Table 3-2. Peak Power Sensor Calibration Factor Uncertainty (con't.)
Models 56518, 56526, 56540, 56006, 57006

Freq ( Model [
[ 56518 56526 56540 || 56006 (1) | 570061 |

GHz %  %RSS| %  %RSS| %  %RsSS| %  %RSS| %  %RsS

DUAL DIODE PEAK POWER SENSORS

0.5 1.2 0.8 23 1.6 2.2 15 2.8 1.4 2.8 1.4

1 1.3 0.8 1.7 1.1 1.6 1.1 2.8 1.4 2.8 1.4

2 1.6 1.0 1.9 1.2 1.8 1.2 2.8 1.4 2.8 1.4

3 1.7 1.1 2.0 1.3 2.0 1.3 3.0 15 3.0 15

4 16 10 | 20 13 | 22 15| 33 15 | 33 15

5 2.0 1.2 21 1.4 2.3 1.6 34 15 34 15

6 21 1.4 2.2 1.4 2.4 1.7 3.3 1.5 3.3 1.5

7 1.8 1.2 2.2 1.4 2.7 2.0

8 1.9 1.2 2.4 1.6 29 2.2

9 2.6 1.8 3.2 2.5 4.1 3.6

10 29 2.1 3.3 2.7 4.2 3.8

11 3.7 2.7 3.5 3.0 4.3 4.1

12 3.7 2.8 3.5 3.1 4.3 4.2

13 3.1 2.2 3.7 3.0 4.5 4.2

14 3.4 25 3.6 2.8 4.7 4.2

15 3.6 2.6 3.5 24 4.9 4.3

16 3.8 2.8 3.7 2.6 51 4.4

17 3.6 2.9 4.0 2.9 51 4.2

18 3.7 2.6 4.2 3.2 5.2 4.3

19 51 4.0 5.9 5.0

20 5.8 4.9 6.2 54

21 6.2 5.2 6.3 5.4

22 5.8 4.5 6.1 5.0

23 51 3.7 6.1 4.8

24 53 3.9 6.3 4.9

25 5.6 4.1 6.0 4.5

26 6.6 51 5.8 4.3

26.5 7.6 5.8 6.2 4.4

27 6.7 4.9

28 6.4 4.8

29 6.6 5.0

30 6.7 5.0

31 7.1 55

32 7.2 5.6

33 7.2 5.6

34 6.2 4.8

35 5.6 4.3

36 5.2 4.0

37 4.8 4.0

38 5.5 4.5

39 7.0 6.1

40 8.1 7.6
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Table 3-2. Peak Power Sensor Calibration Factor Uncertainty (con't.)
Models 57318, 57340, 57518, 57540, 58318, 59318

Freq I Model |
If 57318 57340 57518 57540 58318 (1) [ 59318 (1) |
GHz % % RSS % % RSS % % RSS % % RSS % % RSS % % RSS
DUAL DIODE PEAK POWER SENSORS
0.5 1.6 1.1 2.5 1.7 1.6 1.0 2.3 15 3.4 14 34 14
1 1.7 1.1 1.9 1.3 1.7 1.1 1.7 1.1 34 14 34 1.4
2 2.0 1.3 2.0 1.3 2.1 15 1.8 1.2 3.4 14 34 14
3 2.1 15 2.2 15 2.2 15 2.0 1.3 3.6 14 3.6 1.4
4 2.0 1.3 2.4 1.7 2.0 1.3 2.2 15 3.8 15 3.8 1.5
5 2.2 15 2.5 1.8 2.4 1.7 2.3 15 3.9 15 3.9 1.5
6 2.3 1.7 2.7 2.0 2.2 15 24 1.6 4.0 15 4.0 1.5
7 1.9 14 3.0 2.3 1.6 1.1 2.7 1.9 4.0 15 4.0 1.5
8 1.9 1.2 3.2 2.6 1.7 11 29 2.2 4.2 1.6 4.2 1.6
9 2.5 1.7 4.7 4.4 2.5 1.7 4.2 3.8 3.9 15 3.9 1.5
10 3.2 24 4.8 4.7 3.1 2.2 4.4 4.1 3.7 15 3.7 1.5
11 3.6 2.6 4.9 5.0 3.3 2.5 4.5 4.4 4.3 1.6 4.3 1.6
12 3.1 2.2 4.9 5.0 3.3 24 4.5 4.4 4.6 1.7 4.6 1.7
13 2.8 1.9 51 5.0 3.2 2.5 4.7 4.4 4.1 1.6 4.1 1.6
14 3.5 2.6 5.3 5.0 3.5 2.7 5.0 4.5 3.9 15 3.9 1.5
15 3.8 2.8 51 4.6 34 2.5 5.0 4.4 4.3 1.6 4.3 1.6
16 3.8 2.8 4.9 4.1 4.1 3.0 4.8 4.0 4.5 1.7 4.5 1.7
17 3.2 2.4 4.6 3.7 3.3 2.5 4.7 3.7 4.1 1.6 4.1 1.6
18 3.5 2.5 4.5 3.5 34 24 4.7 3.7 4.2 1.6 4.2 1.6
19 4.7 3.6 5.2 4.2
20 4.9 3.7 54 4.4
21 5.3 4.2 5.7 4.6
22 5.9 4.6 6.0 4.8
23 6.1 4.8 6.3 5.0
24 6.3 4.8 6.6 5.2
25 6.3 4.8 6.3 4.9
26 6.5 5.0 6.6 5.2
26.5 6.9 5.1 7.1 5.2
27 7.4 5.6 7.6 5.8
28 6.6 5.1 6.8 5.3
29 6.4 4.8 6.7 51
30 6.3 4.7 6.7 5.0
31 6.5 4.9 6.8 51
32 6.9 5.3 6.7 5.0
33 7.3 5.6 6.7 5.0
34 6.6 51 6.1 4.7
35 6.5 5.3 5.9 4.6
36 5.7 4.7 55 4.5
37 4.9 4.3 5.3 4.6
38 5.6 4.7 6.4 5.7
39 6.4 54 8.0 7.5
40 6.6 5.6 8.4 7.9
NOTES: 1) Uncertainty derived in part from the sensor SWR specification applied to a Tegam test system.
[ | Denotes legacy sensors. For reference only. Not for new designs.
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Table 3-2. Peak Power Sensor Calibration Factor Uncertainty (con't.)
Models 59340

| Model |
Fred ™ 59340 I |
GHz % % RSS % % RSS % % RSS % % RSS % % RSS % % RSS
DUAL DIODE PEAK POWER SENSORS
0.5 25 1.7
1 1.9 1.3
2 2.0 1.3
3 2.2 1.5
4 2.4 1.7
5 25 1.8
6 2.7 2.0
7 3.0 2.3
8 3.2 2.6
9 4.7 4.4
10 4.8 4.7
11 4.9 5.0
12 4.9 50
13 51 5.0
14 53 50
15 51 4.6
16 4.9 4.1
17 4.6 3.7
18 45 3.5
19 4.7 3.6
20 49 3.7
21 53 4.2
22 59 4.6
23 6.1 4.8
24 6.3 4.8
25 6.3 4.8
26 6.5 5.0
26.5 6.9 5.1
27 7.4 5.6
28 6.6 5.1
29 6.4 4.8
30 6.3 4.7
31 6.5 4.9
32 6.9 5.3
33 7.3 5.6
34 6.6 51
35 6.5 5.3
36 57 4.7
37 4.9 4.3
38 5.6 4.7
39 6.4 54
40 6.6 5.6
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Table 3-3. Waveguide Sensor Calibration Factor Uncertainty
Models 51035(4K), 51036(4KA), 51037(4Q), 51045(4V), 51046(4V), 51047(4W), 51942(WRD-180)

Model
(Alias)

51035
(4K)

51036
(4KA)

51037
(4Q)

51045
(4V)

51046
(4v)

51047
(4w)

51942
(WRD-180)

Reference at Reference | Over Sensor

Frequency Frequency Bandwidth
GHz % % RSS % % RSS

AVEGUIDE SENSORS

22 6 5 6 5
33 6 5 10 7
40 10 6 13 7
40 10 6 13 8
60 12 6 13 9
94 12 9 13 11
33 6 5 10 7

| Denotes legacy sensors. For reference only. Not for new designs.
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