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4230A Series RF Power Meter

FIVE-DIGIT RESOLUTION,
90-DB DYNAMIC RANGE.

The 4230A series displays measurement data with
up to 5-digit resclution in dB and linear units.

The 4232A can display input and output power
simultaneously, making comparisons simple.

Log or linear readouts can be selected along with
+{- difference and ratios.

Mezne - Sensor - FAED ANG

YOUR EXISTING SENSORS CAN BE USED...

The 4230A series is compatible with every Boonton
diode, thermocouple, and waveguide sensor you're
likely to have, from 10 kHz to 100 GHz. Any sensor
can be upgraded with a sensor data adapter to
automatically download sensor information to the
instrument. The 4230A series integrates smoothly
with ATE systems, via its standard IEEE-488 or
optional RS-232 interfaces. Available LabVIEW" sofiware
drivers unleash the power of the PC for data analysis
and reporting, and allow the 4230A series to integrate
smoothly with other instruments into an ATE system.
Emulation of HP437, 438, and 4220A is standard.

* 10 kHz to 100GHz
measurement range

e = 200 measurements per second

* Single or dual-channel display

e 90-dB dynamic range, depending on sensor
e - /0 dBm to +44 dBm, depending on sensor

e HP437, HP438, and Boonton 4220A emulation
* Automatically loads sensor data

* Simple software control

* [EEE-488 interface standard, RS-232 optional

Backlit LCD provides
simultaneous readings
of both channels.

Il displays readings with
up to 5-digit rasolution
in different units for gain
and outaut power
comparisons, CW and
peak measurements,

+- differences and
rafios, and bar graphs
for rapid peaking and
funing adjustments.

The 4230A series is an extremely accurate one or
two-channel RF power meter that provides the high
measurement speed required in production test with
the simplicity of operation required on the bench. It
can measure power levels from -70 dBm to +44 dBm
and is exceptionally fast, > 200 readings per
second. Its 20-character, 4-line display is gasy to
read and provides simultaneous display of dual
channels with a bar graph display proportional to its
numeric display.
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0230 Series RF Voltmeter

* 10 Hz to 2.5 GHz measurement range
* Dual-channel and differential voltage measurements

® 200 pV to 300 V measurement range A .
* 1% accuracy at full scale BOONTON 4232 8F Vollmeter

* True RMS response below 30 mV A

e Optional 50-chm terminated sensor to 2.5 GHz o =

» Optional low-frequency probe for measurements
from 10 Hz to 100 MHz

* DC recorder output X
p : Meny  Sepsor - FREQ AVG —i,;—[f— IT:EEI QSF-DIN
="

» |[EEE-488 interface standard, RS-232 optional

The 9230 series is the latest addition to Boonton's
popular 9200 series of RF voltmeters that combines
accuracy, smart probes, and operator features

that have never been available before in its price
range. It is simple enough to use on the bench,
and comprehensive enough to integrate into an
ATE system.

Boonton's proven voltage probes directly measure
from 200 pV to 10 V with usable indication as low as
50 pV and have true RMS response below 30 mV. A
100-to-1 divider allows operation to 300 V. Boonton's
voltage probes and sensors allow the 9230 series

to display power levels in dBm. The compact sensor
data adapter allows any probe to download
calibration data to the instrument automatically
as soon as it is plugged in. Data for probes that
do not have sensor data adapters can be stored
in nonvolatile memory.

ADD A SECOND CHANNEL.

The 9230 series also can be specified with a
second channel input that provides a duplicate
set of input amplifiers and circuits with
connectors for a second voltage probe or
sensor. This feature allows the instrument to display
channels 1 and 2 as well as ratio and difference.
Other features include a DC recorder output and
IEEE-488 interface (RS-232 optional).
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BOONTON

Specification
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~ 4230A Series Power Meter
~ | The 4230A series is the latest of many generations of RF Power Meters from Boonton.
. Qur heritage in power measurements has evolved over many decades. The specifications for

"|| the 4230A series and the power measurement features of the 5230 series continue this pedigree
- of high performance and accuracy.

Model 4230A/Model 5230 Power Meler specifications, RF Volimeter specifications same as 9230, opposite page

Frequency Range:

10 kHz 10 100 GHz, sensar dependent.

Power Range:

-r0 dBm 1o +44 dBrm, sensor dependent

MNumber of Channels:

(ne ot two,

Measurement:

Speed: 1 channel: 200 raadings/sec. 2 channels; 100 readings/sec

Power Sensors:

Accepts sansor data adapter and Internally stores up to 4 sensors with full-alibration data. including high-frequency calibration factors, stored in nonvolatile memary,
Sensor menu acecesses sensors displaying sensor serial number. Compatible with all Boonton CW power sensors. *See Sensor Data Shest.

Dynamic Range:

Up lo 80 68 with diode sensors, 50 6B with thermocouple sensors. "Ses Power Sansar Specifications.

Inputs: Frant panel sensor connectors standard. Rear panel inputs optional,

Outputs: Froni pangl PWR REF connecter 0 dBm, 50 MHz. Rear panel RECORDER BNG connector, 0'lo 10V into 1 Mg2.
Oulput impedance is 9.09 k€. May be operated into 1 k€2 for 1V fs. Rear panel IEEE-488 or opfional RS-232..

Emulation: HPA3T and 438 and BEC 42204 (native mode).,

Displays: Menu-driven 20-character x 4-ling LCD display. Simultaneous display of dual channels with bar gragh
proportional 1o data display.

Display Units: Absolute, watts and dBm. Relative, dBr.

Display Resolution:

5 digits. nW, pWmW, and W: 0.001 dB, dBm, and dBr.

Measurement Accuracy:

Total accuraey is the surm of the following uncertainties (errors are +/~ worst case).

Instrumentation Accuracy:

0:002% at full scate:

Power Reference Uncertainty:

Dutput frequency: 50 MHz +/- 15%, Dutput level: 0 dBm level accuracy +/- 0.7% (25°C) for 90 days: +/- 1.9% RSS, 1.2% wors! gase (0° lo +55°C) for 1 year
Source impedance: 50 +/~ 1.chim SWR: < 1.05, Hamonic output: < =50 dBc.

Other Uncertainties:

For sensor, noise, high-frequency calibration uncertzinty, *See Power Sensor Specifications,

Calibration Factors:

(3 dB 1o -3 d8 in 0.01 4B sleps. These calibralion factors are stored in nonvolatile memory. When a frequency ofher than that stared s used,
the meter linearily interpolates befween the calibration factor above and below the fraquency entered lo oblain a calibration faclor

Ranging: Automatic oF manual.
Filtering: Filter times in 0.05-szcond intervals to 20 seconds.
Zeroing: Autormatic function to calculate, store, and apply zero corrections to each range.

Display Dffset:

-99.99 16 99.03 in 0.01-dB steps (dBr).

Power Consumption:

100; 120, 220, or 240 VAG (£10%), 50 fo 60 Hz or 400 Hz, 24 VA maximum,

Operating Temperature: 0% o +55 2C.
Weight: 7 1bs. (3.2 ka.).
Dimensions: 826 in.{21.0 o) wide, 3.48 in. (6.8 cm) high, 13.5 in. (34.3 om) deep.

Standard |EEE-488 Bus:

Complieswith |EEE-488 and implements SH1, AH1, T, L4, SR1, RL1, DC1, and DT1.

Optional RS-232 Port:

Complies with RS-232 (25-pin DCE).

Accessories Required:

One or more of the available powsr sensors and & 5-1t. power sensor. cable Model 41-24 and one sensor data adapter {one per channel included) are required.

Accessories Available: 41-2A110 Sensor/Proba Interconnacting Cable (10 11}, A special low-noiss cable that connecls the power sensor to the power meter
41-2A/20 SensorfProbe Interconnacting Cable (20 ff.)
41-2A/50 Sensor/Probe Inferconnacting Cable (50 ft.)
;;uznﬁ?z?ﬂq E??\%ﬂpmbi :ntzeﬁr\connectin_g Cable (100 1t.)
(F Adapter, 41-2A; i o

950049014 Bulknead Conneclor FIF deRet g; nton il =
Rack Mounting Kit 954030014 4231A Single Channel
Rack Slide Kit 950059014 42324 Dual Channel
Sensor Data Adapter 951090014

POWER SENSORS

Diode Sensars Thermocouple Sensors

Model Frequency Power Model Frequency Power

Number (MHz-GHz) (dBm) Number (MHz-GHz) (dBm)

51011 EMC 0.001 lo 7 =60 lo +20 51100 1010 18 -301a+20

51011 010124 -0 10 +20 5110 011042 -30i0+20

51012 01i02 -0 1o +200 51102 o265 3010 +20

51013 (.10 18 -0 1o -+2() 51200 100018 1070 +37

51015 011018 -50 to +30 51201 011042 10 10 +37

51033 011018 -40 o 433 51300 101018 0o +44

51071 1010 26.5 =70 to +20 51301 01to42 Oto +44

51072 3010 40 -70 o +20

51075 051018 7010 +20

81077 051018 -60 0 +30

51078 011018 -20 o +37

Waveguide Sensors. Consult factory for details for K. Ka. 0, LV, and W band sensors. Specifications subject to change witholt notice.

( € CE Safety Approval Insures Acceptance in the EU.
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BOONTON

9230 Series RF Voltmeter |
Boonton's Iegacy in RF Voltage Measurements is regarded by experts as second to.no

The unsurpassed accuracy of previous generations of RF Voltmeters evolves into a htgh—'

Specification

performanca RF Volimeter, 9230 series. The speci ns for the 9230 series and the voltage:
measurement specifications of the 5230 series are stated below.

Model 9230/Model 5230 Voltmeter specifications, RF Power Meter specifications opposite page

Voltage Range:

200 PV to 10V in eight ranges {300 V fo 700 MHz with & 100:1 divider). Indications to 50 pV

Voltage Display: 1 mW 1o 300 W fs.
Decibel Range: = 00 dB in agrr ranges, 007 dB resnlution.
dBm\y 0dB=1my
dBY DdB=1V
dBwW. DdB=1W
dBm 0B = 1 mW calcuiated from soutagﬁ drop across a seleclable Z2 reference, 5 to 2000 ohms.
dBr 0 dB = any desired reference level. Reference level can be selected at front panel fo 0.0 dB resolution if display range of +/- 39.99 dB is nof excesded

Frequency Range:

10kHz 1o 1.2 GHz, with 8520014 probes.
100 kHz to 2.5 GHz with Madel 952009 series voltage sensor
10 Hz to 100 MHz with Mode! 952016 probe.

Waveform Response:

AMS to 30 mY, calibrated in the RMS of a sine wave above 30.m\V (RMS to 3 V and 700 MHz with 100:1 divider).

Crest Factor:

Direct Input
Level 300 pv 1m amy 10 my 30 mv
Crest Factor 140 12 14 42 14
With Divider
Level 30 my 100 my 300 my 1V 3V
Crest Factar 140 42 14 42 14

Input Capacitance:

Less than 1.5 gk

Maximum AC Input:

10V at all frequencies and ranges.

Maximum DC Input:

200V atall frequencies and ranges.

Recorder Qutput:

10V 1s. propartional fo indicated voliags in m\ mode over each range. 7V = 0 dBm regardiess of 2. in dB mode. Sensitivity of 1V par 10 dB change over entire range

Line Stability:

Less than 0.2% of reading with +- 10% line voltage change at reference line conditions (11510 120 VAC, 50 1o 400 Ha).

Zero:

Automatic, operated by panel key switch. Usable after 5-minute warm-up.

Basic Uncertainty: Wollage lavel {mV) my
3000 to-10,000 +2% of reading: + 2 counts
3 to 2000 + 19% of reading: = 1 count
1led + 2% of reading: + 2 counts
02t + 3% of reading: + 3 counts
Options Available: Rack Mounting Kit 954030014 Ordering Information:
Rack Slide Kit 950059014 Single-input channel. Includes actesnries as staed above.
Sensor Data Adapter 851090014 9232 Oual-input channeis. Allow display of channels 1 and 2 and ratio of channels expressed:in dB
5231 Single channel:
5232 Dllal channgl,
4230 SERIES PROBES (Nol included in basic instrument)
Model Number Description Frequency

952063 Standard Probe 10kHz to 1.2 GHz
952064 | ow-Frequency Probe 10 Hz to 100 MHz
952009 50-0hm Voltage Sensor 100 kHz to 2,5 GHz
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